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HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-

mation that can be ag)plied in manag-

ing farms, ranches, and woodlands; in

selecting sites for roads, ponds, buildings,

and other structures; and in judging the

suitability of tracts of land for farming,
industry, and recreation.

Locating Soils

All the soils of Howard County are
shown on the detailed map at the back of
this publication. This map consists of
many sheets made from aerial photo-
graphs. Each sheet is numbered to corres-

ond with a number on the Index to Map
}S)heets.

On each sheet of the detailed map, soil
areas are outlined and are identified by
symbols. All areas marked with the same
symbol are the same kind of soil. The soil
symbol is inside the area if there is enough
room ; otherwise, it is outside and a pointer
shows where the symbol belongs.

Finding and Using Information

The “Guide to Mapping Units” can be
used to find information. gI‘his guide lists
all the soils of the county in alphabetic
order by map symbol and gives the capa-
bility classification of each. It also shows
the page where each soil is described and
the page for the capability unit, windbreak
group, and range site in which the soil has
been placed.

Individual colored maps showing the
relative suitability or degree of limitation
of soils for many specific purposes can be
developed by using the soil map and the
information in the text. Translucent ma-
terial can be used as an overlay over the

soil map and colored to show soils that
have the same limitation or suitability.
For example, soils that have a slight limi-
tation for a given use can be colored green,
those with a moderate limitation can be
colored yellow, and those with a severe
limitation can be colored red.

Farmers and those who work with farm-
ers can learn about use and management of
the soils from the soil descriptions and
from the descriptions of the capability
units, range sites, and windbreak groups.

Foresters and others can refer to the
section “Management of Soils for Wind-
breaks,” where the soils of the county are
grouped according to their suitability for
trees.

Game managers, sportsmen, and others
can find information about soils and wild-
life in the section “Management of Soils
for Wildlife.”

Ranchers and others can find, under
“Manafgement of Soils for Range,” group-
ings of the soils according to their suit-
ability for range, and also the names of
many of the plants that grow on each
range site.

Engineers and builders can find, under
“Engineering Uses of Soils,” tables that
contain test data, estimates of soil prop-
erties, and information about soil features
that affect engineering practices.

Scientists and others can read about how
the soils formed and how they are clas-
sified in the section “Formation and Clas-
sification of the Soils.”

Newcomers in Howard County may be
especially interested in the section “Gen-
eral Soil Map,” where broad patterns of
soils are described. They may also be
interested in the information in the sec-
tion “General Nature of the County.”

Cover: Farm in the southwestern part of Howard County
is predominantly Holder soils. Part of the acreage is dry-
farmed, part is irrigated, and the rest is range.

% U, S. GOVERNMENT PRINTING OFFICE : 1974 O - 474-882

For sale by the Superintendent of Documents, U.8:.Government Printing Office
Washington, D.C. 20402



Contents

Page Page
How this survey was made____._______ 1 Descriptions of the soils—Continued

General soil map____________________ 2 Ruscoseries_______________________ 28
1. Holder-Hastings association. . ___ 2 Silty alluvial land . ________________ 29
2. Coly-Holder-Uly association. ... _ 3 Silver Creek series_ - _._____________ 29
3. Hord-Hobbs association__...____ 4 Simeon series. .- - - - ooo______ 30
4. Kenesaw-Ortello-Libory associa- Slickspots_ ... ____. 30
tlon_ o __ ... 5 Thurman series.._ - _____.__..______ 31
5. Valentine-Thurman-Libory asso- Tryon series_ ... ____..__._ 32
ciation______________________ 5 Uly series_ .. ________.___. 34
6. Inavale-Boel-Tryon association.___ 5 Valentine series___ .. _______________ 34
7. Simeon-O’Neill association_______ 6 Use and management of the soils..____ 35
8. Tryon-Elsmere-Gibbon associa- Management of soils for crops.--.-._ 35
tion. _ . _______ . ________. 7 Capability grouping__ . _._..____. 35
9. Silver Creek-Slickspots associa- Predicted yields__ .. _._________ 47
tion_ _ . 8 Management of soils for range. ... ___ 47
Descriptions of the soils______________ 8 Range sites and condition classes___ 47

Blown-out land.___________________ 8 Management and improvement
Boel series_ _______________________ 9 Practices. oo oo ____ 49
Boelus series_ - . ___________________ 10 Descriptions of range sites. - __.__ 49
Coly series_ .. ______._____________. 10 Management of soils for windbreaks__ 55
Darrseries________________________ 11 Planting of windbreaks.._____.____ 55
Detroit series___.._________________ 12 Soils and windbreaks_ ____________ 55
Elsmere series____________________._ 13 Management of soils for wildlife.___. 58
Geary series_.___.________________._ 13 Engineering uses of soils__._________ 59
Gibbon series_..___________________ 14 ngineering classification systems._ 59
Grigston series___________.________ 15 Engineering test data._._._________ 78
Hall series_ . ______________________ 15 Engineering properties_..___.___.__ 78
Hastings series_ - - ___._______.___. 16 Engineering interpretations of soils. 79
Hobbs'series_ - ... __._______________ 16 Formation and classification of the soils_ 80
Holder series_ ____.________________ 17 Factors of soil formation___________. 81
Hord series_ ... ___._________ 19 Parent material _._______________ 81
Inavale series__ . ... ____________ 19 Climate._._._____________.______ 81
Kenesaw series_ - - _________________ 21 Plant and animal life_ . ___________ 82
Lamo series.._____________________ 22 Relief ______ 82
Libory series. . .. __._____.___.___._ 23 Time__ o __ 82
Loretto series_.____________________ 24 Classification of soils_ ___.__________ 82
Marsh_ .. 24 General nature of the county__.________ 84
Nuckolls series_ ... ______________ 24 Physiography, relief, and drainage. _ . 84
O'Neill series__ ... ... __________ 25 Climate____ . _______ . ____:_ 84
Ord series.________________________ 26 Farming__________________________ 86
Ortello series_ ____._______________. 26 Literature cited______________________ 87
Ovina series_______________________ 28 Glossary___________________________. 87
Rough broken land, loess. . ._._____ 28 Guide to mapping units______ Following 89

Issued April 1974






SOIL SURVEY OF HOWARD COUNTY, NEBRASKA

BY CHARLES F. MAHNKE, CHARLES L. HAMMOND, AND LAURENCE E. BROWN, SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE IN COOPERATION WITH THE UNIVERSITY OF NEBRASKA,
CONSERVATION AND SURVEY DIVISION

OWARD COUNTY is located in central Nebraska

(fig. 1). It is approximately square, about 24 miles

long and 24 miles wide, and covers an area of 362,240
acres. The county seat and the largest town is St. Paul.

The county was organized in 1871 and was named in
honor of General Oliver Otis Howard, a prominent officer
during the Civil War. By 1880 the population was about
5,000. Danish, German, Swedish, Polish, and Bohemian
were the major nationalities in the early settlements. The
population of the county continued to grow from 1870 to
about 1920, then it began to decline. In 1900 the popula-
tion was 10,343 ; in 1920 it was 10,739; and in 1970 it was
6,659. Most of the people in the county live in towns and
villages and depend on farming or farm-related industry
for their livelihood.

The soils in Howard County formed mainly on bottom
land and stream terraces along the Loup River, on rolling
loess uplands, and on hummocky sandhills. A small acre-
age formed on bottom land along the Platte River. Well
drained and moderately well drained soils make up about
49 percent of the county; somewhat excessively drained
and excessively drained soils make up about 41 percent ;
somewhat poorly drained soils that have a water table at
a depth of 2 to 6 feet make up 5 percent; and poorly
drained, very poorly drained soils, and water areas make
up 5 percent.

About 50 percent of the county is cultivated cropland,
45 percent is grassland, and 5 percent is woodland and
rivers. About 31 percent, or 59,000 acres, of the cropland
1s irrigated by water from the Farwell Irrigation Dis-
trict, by deep wells, or by siphoning from the Loup Riv-
ers. Most of the farms are diversified livestock and
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Figure 1.—Location of Howard County in Nebraska.
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grain. Corn, sorghum, alfalfa, and wheat are the princi-
pal crops, and cattle and hogs are the main livestock.
Most of the livestock is shipped out of the county and
marketed at Omaha and Grand Island. Market facilities
for the farm products are both inside and outside the
county. Cash grain crops are sold to the local grain ele-
vators and are shipped to the larger markets by rail and
truck. Small quantitites of fruits, vegetables, and hay
are marketed locally. There are several commercial
honey producers in the county.

Several sand and gravel pits along the Loup Rivers
furnish sand and gravel for roads and other construction
projects. Public and private recreation areas are being
developed for hunting and fishing.

Transportation facilities in the county include a net-
work of hard-surface roads that link all the larger towns
and cities; railway branch lines that service St. Libory,
St. Paul, Elba, Cotesfield, Dannebrog, Boelus, Farwell,
and other smaller towns; and a bus line between St.
Paul and Grand TIsland. A small airstrip north of St.
Paul serves local users.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soil are in Howard County, where they are located, and
how they can be used. The soil scientists went into the
county knowing they likely would find many soils they
had already seen and perhaps some they had not. They
observed the steepness, length, and shape of slopes, the
size and speed of streams, the kinds of native plants or
crops, the kinds of rock, and many facts about the soils.
They dug many holes to expose soil profiles. A profile is
the sequence of natural layers, or horizons, in a soil; it
extends from the surface down into the parent material
that has not been changed much by leaching or by the
action of plant roots.

The soil scientists made comparisons among the pro-
files they studied, and they compared these profiles with
those in counties nearby and in places more distant.
They classified and named the soils according to nation-
wide, uniform procedures. The soil series and the soil
phase are the categories of soil classification most used in
a local survey.

Soils that have profiles almost alike make up a soil se-
ries. Except for different texture in the surface layer, all
the soils of one series have major horizons that are simi-

1



2 SOIL SURVEY

lar in thickness, arrangement, and other important char-
acteristics. Each soil series is named for a town or other
geographic feature near the place where a soil of that se-
ries was first observed and mapped. Holder and Has-
tings, for example, are the names of two soil series. All
the soils in the United States having the same series
name are essentially alike in those characteristics that
affect their behavior in the undisturbed landscape.

Soils of one series can differ in texture of the surface
layer and in slope, stoniness, or some other characteristic
that affects use of the soils by man. On the basis of such
differences, a soil series is divided into phases. The name
of a soil phase indicates a feature that affects manage-
ment. For example, Holder silt loam, 0 to 1 percent
slopes, is one of several phases within the Holder series.

After a guide for classifying and naming the soils had
been worked out, the soil scientists drew the boundaries
of the individual soils on aerial photographs. These pho-
tographs show woodlands, buildings, field borders, trees,
and other details that help in drawing boundaries accu-
rately. The soil map in the back of this publication was
prepared from the aerial photographs.

The areas shown on a soil map are called mapping
units. On most maps detailed enough to be useful in
planning the management of farms and fields, a map-
ping unit is nearly equivalent to a soil phase. It is not
exactly equivalent, because it is not practical to show on
such a map all the small, scattered bits of soil of some
other kind that have been seen within an area that is
dominantly of a recognized soil phase.

Some mapping units are made up of soils of different
series, or of different phases within one series. Soil com-
plexes and undifferentiated groups are two such kinds of
mapping units shown on the soil map of Howard
County.

A soil complex consists of areas of two or more soils,
so intermingled or so small in size that they cannot be
shown separately on the soil map. Each area of a com-
plex contains some of each of the two or more dominant
soils, and the pattern and relative proportions are about
the same in all areas. The name of a soil complex con-
sists of the names of the dominant soils, joined by a hy-
plhen. An example is Coly-Uly complex, 15 to 31 percent
slopes.

An undifferentiated group is made up of two or more
soils that could be delineated individually but are shown
as one unit because, for the purpose of the soil survey,
there is little value in separating them. The pattern and
proportion of soils are not uniform. An area shown on
the map may be made up of only one of the dominant
soils, or of two or more. The name of an undifferentiated
group consists of the names of the dominant soils, joined
by “and.” Valentine and Thurman soils, 0 to 17 percent
slopes, is an example.

In most areas surveyed there are places where the soil
material is so rocky, so shallow, or so severely eroded
that it cannot be classified by soil series. These places are
shown on the soil map and are described in the survey,
but they are called land types and are given descriptive
names. Blown-out land is a land type in Howard County.

While a soil survey is in progress, samples of soils are
taken, as needed, for laboratory measurements and for
engineering tests. Laboratory data from the same kinds

of soil in other places are assembled. Data on yields of
crops under defined practices are assembled from farm
records and from field or plot experiments on the same
kinds of soil. Yields under defined management are esti-
mated for all the arable soils.

But only part of a soil survey is done when the soils
have been named, described, and delineated on the map,
and the laboratory data and yield data have been assem-
bled. The mass of detailed information then needs to be
organized in such a way as to be readily useful to differ-
ent groups of users, among them farmers, managers of
woodland and rangeland, and engineers.

On the basis of yield and practice tables and other
data, the soil scientists set up trial groups. They test
these groups by further study and by consultation with
farmers, agronomists, engineers, and others, then adjust
the groups according to the results of their studies and
consultation. Thus, the groups that are finally evolved
reflect up-to-date knowledge of the soils and their behav-
ior under present methods of use and management.

General Soil Map

The general soil map at the back of this survey shows,
in color, the soil associations in Howard County. A soil
association is a landscape that has a distinctive propor-
tional pattern of soils. It normally consists of one or
more major soils and at least one minor soil, and it is
named for the major soils. The soils in one association
may ocecur in another, but in a different pattern.

A map showing soil associations is useful to people
who want a general idea of the soils in a county, who
want to compare different parts of a county, or who
want to know the location of large tracts that are suita-
ble for a certain kind of land use. Such a map is a use-
ful general guide in managing a watershed, a wooded
tract, or a wildlife area, or in planning engineering
works, recreational facilities, and community develop-
ments. It is not a suitable map for planning the manage-
ment of a farm or field, or for selecting the exact loca-
tion of a road, building, or similar structure, because the
soils in any one association ordinarily differ in slope,
depth, stoniness, drainage, and other characteristics that
affect their management.

The nine soil associations in Howard County are de-
scribed in the following pages. Terms describing texture
refer to the surface layer of the major soils in each asso-
ciation unless otherwise stated. Boundaries and names of
the soil associations may differ from those in a recently
published soil survey of an adjacent county. Such differ-
ences result from changes in the concepts of soil classifi-
cation that have occurred since publication.

1. Holder-Hastings Association

Deep, nearly level to gently sloping, silty soils on wp-
lands

This association is on upland flats and ridgetops. It
makes up about 14 percent of the county. Holder soils
make up 88 percent of this association. Hastings soils
make up 12 percent.

Holder soils are gently sloping. They have a medi-
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um-textured surface layer and a moderately fine textured
subsoil. They occupy upland flats and ridges. Hastings
soils have a medium-textured surface layer and a moder-
ately fine textured subsoil. They are on upland flats.
Both soils are well drained. Both formed in loess.

This association is used mainly for cultivated crops.
Much of it is irrigated. Farms are 160 to 320 acres in
size. Most are diversified cash grain and livestock. Water
erosion is the main hazard on the gentle slopes. Insuffi-
cient rainfall in most years is the main limitation.

This association is well suited to grass, trees, and other
uses. There are good dirt and gravel roads on most sec-
tion lines. Wells provide water for domestic use on every
farm. Many farms have irrigiation wells. The Farweil
Irrigation Project provides irrigation water for many of
the farms in this association.

2. Coly-Holder-Uly Association
Deep, sloping to steep, silty soils on uplands

This association is on the sides of deeply entrenched
drainageways throughout the uplands (fig. 2). It makes
up about 40 percent of the county. Coly soils make up 30
percent of this association, Holder soils 30 percent, and
Uly soils 30 percent. Less extensive soils make up the re-
maining 10 percent.

Coly soils have a thin, medium-textured surface layer,
a thin, medium-textured transitional layer, and calcar
eous loess underlying material. They are well drained to
somewhat excessively drained. Holder soils have a medi-
um-textured surface layer, a moderately fine textured
subsoil, and loess underlying material. They are well
drained. Uly soils have a medium-textured surface layer,

Figure 2.—Typical pattern of soils in association 2.
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a medium-textured subsoil, and loess underlying mate-
rial. They are'well drained to somewhat excessively
drained.

The less extensive soils are the Hastings soils on up-
land flats, Hobbs soils on narrow, occasionally flooded
upland drains, and the sloping to steep Geary and Nuck-
olls soils in areas that outcrop along the Loup Rivers.
Rough broken land, loess, is very steep and occurs in
canyonlike areas in this association.

This association is used for cultivated crops and range.
Farms are 160 to 480 acres in size. Most are diversified
cash grain and livestock. Water erosion is a serious haz-
ard in cultivated areas and has already removed much of
the original surface layer from these soils. Steep areas
are too steep, and runoff is too rapid for successful culti-
vation.

This association is well suited to native grass. It is

also suited to trees, recreation areas, wildlife habitat,
and other uses. Wells provide water for domestic use on
every farm. There are good dirt and gravel roads on
most section lines.

3. Hord-Hobbs Association

Deep, nearly level to gently sloping, silty soils on stream
terraces and bottom lands

This association is on stream terraces along the Loup
Rivers and on bottom land along the major creeks and
upland drainageways (fig. 3). It makes up about 8 per-
cent of the county. Hord soils make up 50 percent of this
association, Hobbs soils 80 percent, and less extensive
soils 20 percent.

Hord soils have a thick, medium-textured surface

Figure 3~Typical pattern of soils in association 3.
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layer, 2 medium-textured subsoil, and medium-textured
underlying material. They are well-drained soils on
stream terraces. Hobbs soils have a thick, medium-tex-
tured surface layer, a medinm-textured transitional
layer, and medium-textured underlying material. They
occupy some bottom lands that are seldom flooded and
some that are occasionally flooded.

The less extensive soils are the nearly level Hall soils
on stream terraces next to Hord soils, Detroit soils in
slightly concave areas, and Rough broken land, loess, on
the short steep slopes between the stream terraces and
bottom land. Silty alluvial land occurs along deeply en-
trenched, intermittent streams and drainageways. It is
frequently flooded.

This association is used mainly for cultivated crops,
and much is irrigated. Farms are 160 to 320 acres in size.
Most, are diversified cash grain and livestock. Water ero-
sion is the main hazard on the gentle slopes. Maintaining
tilth and fertiltity is the main management concern on
both the dryland and irrigated farms.

The soils are well suited to grass, trees, and other less
intensive uses. Good dirt and gravel roads are on most
section lines. Wells provide water for domestic use on
every farm, and many farms have irrigation wells,

4. Kenesaw-Ortello-Libory Association

Deep, nearly level to sloping, loamy and sandy soils ow
stream terraces and uplands

This association is on nearly level to sloping, undulat-
ing uplands and nearly level to very gently sloping
stream terraces. The association makes up about 6 per-
cent of the county. Kenesaw soils make up 35 percent of
the association, Ortello soils 20 percent, and Libory soils
15 percent. Less extensive soils make up the remaining
30 percent.

Kenesaw soils have a medium-textured surface layer, a
medium-textured subsoil, and medium-textured underly-
ing material. They are well drained. Ortello soils have a
moderately coarse textured surface layer, a moderately
coarse textured transitional layer, and coarse-textured
underlying material. They too are well drained. Libory
soils have a coarse-textured surface layer, a medium-tex-
tured subsoil, and medium-textured underlying material.
They are moderately well drained.

The less extensive soils are the nearly level to gently
sloping Loretto soils on stream terraces, Rusco soils on
the concave terraces, and Thurman and Valentine soils
on the hummocky to dunelike uplands. Slickspots are al-
kali spots that occur at slightly lower elevations than
areas of Kenesaw soils.

Most of this association is used for cultivated crops.
Much of it is irrigated. The rest is in native grass and is
used for range. Farms are 160 to 320 acres in size. Most
are diversified cash grain and livestock. Soil blowing and
water erosion are the main hazards in unprotected fields.
Maintaining good tilth and high fertility is the chief
management concern.

_ This association is suited to trees and to use as wild-
life habitat. Many farms have irrigation wells. Wells
provide water for domestic use on every farm. There are
good dirt and gravel roads on most section lines.

5. Valentine-Thurman-Libory Association

Deep, nearly level to strongly sloping, sandy soils on up-
lands and stream terraces

This association (fig. 4) is on hummocky and dunelike
uplands and nearly level stream terraces. It makes up
about 18 percent of the county. Valentine soils make up
44 percent of this association, Thurman soils 40 percent,
and Libory soils 9 percent. Less extensive soils make up
the remaining 7 percent.

Valentine soils have a thin, coarse-textured surface
layer, a coarse-textured transitional layer, and coarse-
textured underlying material. They are excessively
drained. Thurman soils have a thick, coarse-textured sur-
face layer, a coarse-textured transitional layer, and
coarse-textured underlying material. They are somewhat
excessively drained. Libory soils have a thick, coarse-tex-
tured surface layer, a medium-textured subsoil, and me-
dium-textured underlying material. They are moderately
well drained, are nearly level to gently sloping, and oc-
cupy terraces.

The less extensive Kenesaw, Loretto, Ortello, Boelus,
and Rusco soils are at the edges of the sandhills. Blown-
out land occurs as small patches throughout the associa-
tion.

Most of this association is used as range. The soils are
generally too steep and too erodible for successful culti-
vation. Some of the nearly level to gently sloping areas
are used for cultivated crops. Soil blowing is a serious
hazard if the vegetation is removed.

This association is suited to trees, wildlife habitat, and
other uses. On some section lines, there are dirt and
gravel roads, but on many there are only trails. Wells
provide water for domestic use on every farm and ranch.
Farms and ranches range from 160 to 1,280 acres in size.

6. Inavale-Boel-Tryon Association

Deep, nearly level to gently sloping, sandy and silty soils
on bottom lands of the Loup River Valleys

This association is mainly on bottom land of the Mid-
dle Loup and North Loup Rivers. It is made up of areas
adjacent to the river channels and low bottom land.
Some areas are on high bottom land and low terraces.
The association makes up about 10 percent of the county
(fig. 5). Inavale soils make up 82 percent of this associa-
tion, Boel soils 20 percent, Tryon soils 15 percent, and
less extensive soils 33 percent.

Inavale soils have a medium-textured to coarse-tex-
tured surface layer and coarse-textured underlying mate-
rial. They are somewhat excessively drained to exces-
sively drained. Boel soils have a medium-textured to
coarse-textured surface layer and coarse-textured under-
lying material. They are somewhat poorly drained and
have a water table that fluctuates between depths of 2
and 6 feet. Tryon soils have a medium-textured to
coarse-textured surface layer and coarse-textured under-
lying material. They are poorly drained and have a
water table that fluctuates between the surface and a
depth of 3 feet.

Darr, Grigston, Gibbon, Lamo, and Ord soils are the
less extensive soils in this association. There are also
areas of marsh. They are all on the bottom land.
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Figure 4—Typical pattern of soils in association 5.

This association is used for range and cultivated crops.
Most of it is range. A high water table, low available
water capacity, and low fertility are the main manage-
ment concerns. Soil blowing is a hazard in unprotected
sandy areas.

This association is suited to trees, recreation areas,
wildlife habitat, and other less intensive uses. There are
good dirt and gravel roads on some section lines. There
are only a few bridges. Farms are 160 to 320 acres in
size. Most are diversified cash grain and livestock. Wells
provide water for domestic use on every farm. Some
farms have irrigation wells, and some are irrigated with
water from the river.

7. Simeon-O’Neill Association

Nearly level to gently sloping, sandy and loamy soils, on
stream terraces, that are shallow to moderately deep over
sand and grovel

This association is on stream terraces along the Middle
Loup River. It makes up about 1 percent of the county.
Simeon soils make up 80 percent of this association,
O’Neill soils 19 percent, and less extensive soils 1 per-
cent,

Simeon soils are only 10 to 20 inches deep over
coarse sand. They are excessively drained. O’Neill soils
are 20 to 80 inches deep over coarse sand. They are well
drained.
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Figure 5—Typical pattern of soils in association 6.

Libory and Boelus are the less extensive soils in this
association. They occur on terraces.

This association is used for range and cultivated crops.
Most of it is range. Farms are 160 to 320 acres in size.
Most are diversified cash grain and livestock. Because
the Simeon soils are very low in available water capacity
and have a shallow root zone, they are not suitable for
cutivation. O’Neill soils are suited to cultivated crops,
but because they have a low available water capacity,
they are subject to drought.

This association is suited to trees and to other less in-
tensive uses. There are good dirt and gravel roads on
most section lines. Wells provide water for domestic use
on every farm,

8. Tryon-Elsmere-Gibbon Association

Deep, nearly level to very gently sloping, sandy and silty
soils on stream terraces and bottom lands

This association is on the high bottoms and stream ter-
races in the Loup and Platte River Valleys. It makes up
about 2 percent of the county. Tryon soils make up 36
percent of this association, Elsmere soils 24 percent, Gib-
bon soils 18 percent, and less extensive soils 22 percent.

Tryon soils have a medinm-textured to coarse-textured
surface layer and coarse-textured underlying material.
They are poorly drained. Elsmere soils are coarse-tex-
tured throughout and are somewhat poorly drained. Gib-
bon soils are medium-textured throughout and are some-
what poorly drained.
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Lamo, Ord, Ovina, and Thurman soils are less
extensive soils in this association. Lamo, Ord, and Ovina
soils are on bottom land, and Thurman soils are on
sandy terraces.

This association is used for cultivated crops and range.
Poorly drained areas that are too wet for cultivation are
in native grass. Farms are 160 to 320 acres in size. Most
are diversified cash grain and livestock. The Tryon soils
are too wet for cultivation. Wetness that delays seedbed
preparation is the main limitation. Low available water
capacity limits the use of Tryon and Elsmere soils. Soil
blowing is a hazard on the unprotected sandy soils.

This association is suited to trees, recreation areas,
wildlife habitat, and other less intensive uses. There are
good dirt and gravel roads on most of the section lines.
Wells provide water for domestic use on every farm, and
some farms have irrigation wells.

9. Silver Creek-Slickspots Association

Deep, nearly level to wery gently sloping, saline and
alkali soils, on stream terraces, that hawve a silty surface
layer and a clayey subsoil

This association is on stream terraces in the Platte
River Valley. It makes up about 1 percent of the county.
Silver Creek soils make up 65 percent of this association,
Slickspots 26 percent, and less extensive soils 9 percent.

Silver Creek soils have a medium-textured surface
layer, a moderately fine textured subsoil, and medium-
textured underlying material. They are somewhat poorly
drained and have a water table that fluctuates between
depths of 5 and 8 feet. Slickspots have a medium-textured
surface layer, a moderately fine textured subsoil, and
moderately fine textured underlying material. They are
moderately well drained and have a water table that fluc-
tuates between depths of 5 and 8 feet. Slickspots are
strongly alkali or moderately saline.

Less extensive in this association are the nearly level,
well-drained Hord and Hall soils.

This association is used mainly for cultivated crops.
Some of it is irrigated. The rest is in native grass and is
used for range. Farms are 160 to 320 acres in size. Most
are diversified cash grain and livestock. The slickspots
are the main management concern in this association.
They are alkali or saline and occur as areas 20 to 100
feet in diameter. When dry, they are hard and cloddy;
when wet, they are sticky. They are difficult to till.

This association is suited to trees and other uses. There
are good dirt and gravel roads on most section lines.
Wells provide water for domestic use on every farm, and
many farms have irrigation wells.

Descriptions of the Soils

This section describes the soil series and mapping
units in Howard County. Each soil series is described in
considerable detail, and then, briefly, each mapping unit
in that series. Unless it is specifically mentioned other-
wise, it is to be assumed that what is stated about the
soil series holds true for the mapping units in that se-
ries. Thus, to get full information about any one map-

ping unit, it is necessary to read both the description of
the mapping unit and the description of the soil series to
which it belongs.

An important part of the description of each soil se-
ries is the soil profile, that is, the sequence of layers
from the surface downward to rock or other underlying
material. Each series contains two descriptions of this
profile. The first is brief and in terms familiar to the
layman. The second, detailed and in technical terms, is
for scientists, engineers, and others who need to make
thorough and precise studies of soils. Unless it is other-
wise stated, the colors and consistence mentioned in the
descriptions are those of a dry soil.

As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil se-
ries. Blown-out land, for example, does not belong to a
soil series but is listed in alphabetic order along with the
soil series. -

Following the name of each mapping unit is a symbol
in parentheses. This symbol identifies the mapping unit
on the detailed soil map. Listed at the end of each de-
seription of a mapping unit is the capability unit, the
range site, and the windbreak group in which the map-
ping unit has been placed. The page for the description
of each capability unit, range site, or windbreak group
can be found by referring to the “Guide to Mapping
Units” at the back of this survey.

The acreage and proportionate extent of each mapping
unit are shown in table 1. Many of the terms used in de-
seribing soils can be found in the Glossary at the end of
this survey, and more detailed information about the ter-
minology and methods of soil mapping can be obtained
from the Soil Survey Manual (9).

A given soil series in this county may be identified by
a different name in a recently published soil survey of an
adjacent county. Such differences in name result from
changes in the concepts of soil classification that have oc-
curred since publication. The characteristics of the soil
series described in this county are considered to be
within the range defined for that series. In those in-
stances where a soil series has one or more features out-
side the defined range, the differences are explained.

Blown-out Land

Blown-out land (5 to 15 percent slopes) (B) is eolian sand.
It occupies areas that are within areas of Valentine soils.
Tt is excessively drained. Permeability is rapid, available
water capacity is low, runoff is slow, and natural fertil-
ity is low.

Blown-out land is mainly the result of excess
trampling or overgrazing near watering places. These
areas have little or no vegetation, and the sand shifts
freely with the wind.

Until a vegetative cover is established, these blown-out
areas are subject to soil blowing. If the areas are fenced
in and the livestock kept out, they can be mulched and
reseeded to native grass. Some need smoothing before
seeding. Capability unit VIIe-5 dryland ; Sands range site;
Very Sandy windbreak group.

1 Ttalic numbers in parentheses refer to Literature Cited, page
817.
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TaBLE 1.—Approximate acreage and proportionate extent of the soils

Soil Area Extent Soil Area | Extent
Acres Percent Acres Percent
Blown-out land_ _ _ _ .. . . ___ 441 0.1 || Kenesaw silt loam, 5 to 11 percent slopes._____ 791 0.2
Boel loamy finesand________________________ 1, 764 .5 || Kenesaw-Slickspots complex__________.______ 2, 063 .6
Boel fine sandy loam.____________________.____ 1,019 .3 || Lamosilt loam_________________________.____ 305 .1
Boel loam ... - .. 4, 592 1. 3 || Libory-Boelus fine sands___ _______._________ 1, 044 .3
Coly silt loam, 5 to 11 percent slopes..__.__.__._ 15, 906 4. 4 || Libory-Boelus loamy fine sands_.____________ 8, 287 2.3
Coly silt loam, 11.to 31 percent slopes_ _______ 24, 419 6.7 || Loretto complex, 0 to 5 percent slopes.____.__. 2, 809 .8
Coly-Uly complex, 15 to 31 percent slopes___.. 42,774 11.8 || Marsh_ . o 385 .1
Darr fine sandy loam _ _ ... _______._.___ 496 .1 || Nuckolls soils, 15 to 31 percent slopes, severely
Darrsilt loam___ . ____________ 1, 164 .3 eroded_ - ______________________._____ 2, 527 L7
Detroit silt loam, 0 to 1 percent slopes_.___._. 460 .1 || O’Neill loam, 0 to 3 percent slopes.__.________ 860 .2
Elsmere loamy fine sand .. ____ ... _________ 1, 745 .5 || Ord fine sandy loam_ _ . _________. 501 .2
Geary soils, 7 to 11 percent slopes, severely Ordloam__ .. ... 3, 991 1.1
eroded_ __ ____________ oL 394 .1 || Ortello loamy fine sand, 1 to 5 percent slopes_._| 1, 917 .5
Geary soils, 11 to 15 percent slopes, severely Ortello fine sandy loam, 0 to 1 percent slopes... _ 732 .2
eroded _ __ .- 709 .2 || Ortello loam, 0 to 1 percent slopes____________ 1, 277 .4
Gibbon silt loam _ .. ... .. . 1, 820 .5 {| Ortello loam, 1 to 5 percent slopes____________ 734 .2
Grigston silt loam _____________. ... ____ 742 . 2 {| Ortello-Coly complex, 15 to 31 percent slopes. _ ;| 482 .1
Hall silt loam, 0 to 1 perecent slopes....._..... 2, 255 .6 || Ovina loamy fine sand. _ ... oo . .____ 822 .2
Hastings silt loam, 0 to 1 percent slopes.._.... 6, 255 1.7 || Rough broken land, loess_.._ .. _________ 1, 870 .5
Hobbs silt loam, 0 to 1 percent slopes..._..._. 3, 264 .9 || Ruscosiltloam____________________________ 1, 838 .5
Hobbs silt loam, occasionally flooded.... ... 5, 880 1.6 || Silty alluvialland . __ .. __________________._._ 4, 132 1.1
Hobbs silt loam, 1 to 3 percent slopes_..__.__. 8, 581 2.4 || Silver Creek-Slickspots complex_ .. __________ 1, 281 .4
Hobbs silt loam, 3 to 5 percent slopes_...._.___ 3, 709 1.0 || Simeon loamy sand, 0 to 3 percent slopes_..___ 3, 625 1.0
Holder silt loam, 0 to 1 percent slopes......... 15, 314 4,2 || Thurman fine sand, 0 to 5 percent slopes______ 670 .2
Holder silt loam, 1 to 3 percent slopes_.__..__. 22, 106 6.1 || Thurman loamy fine sand, 0 to 3 percent slopes_| 6, 562 1.8
Holder silt loam, 3 to 5 percent slopes, eroded._| 6, 605 1. 8 || Thurman loamy fine sand, 3 to 5 percent slopes_| 4, 650 1.3
Holder silt loam, 5 to 11 percent slopes..___.._. 4, 361 1.2 || Thurman loamy fine sand, loamy substratum,
Holder silty clay loam, 5 to 11 percent slopes, 0 to 3 percent slopes. - __________________ 2, 337 .7
eroded. _________ ... 12, 943 3.6 || Tryonloam.________________ . _.____.__ 1,834 ]
Holder silty clay loam, 5 to 11 percent slopes, Tryon soils, drained _ . _ oo 6, 182 1.7
severely eroded__________________.__._.... 14, 701 4.1 || Uly silt loam, 5 to 11 percent slopes__._______ 7, 129 2.0
Hord silt loam, 0 to 1 percent slopes.. . ..._... 13, 334 3.7 || Uly silt loam, 11 to 15 percent slopes. ________ 3, 725 1.0
Inavale finesand_____________________...___ 5, 451 1.5 || Valentine fine sand, rolling__________._._._._.. 5, 478 L5
Inavale loamy finesand._________________._.. 5, 056 1.4 || Valentine and Thurman soils, 0 to 17 percent
Inavale fine sandy loam.__________._.___.____ 721 .2 slopes._ e 41,247 11. 4
Inavale loam . oo oo oo 925 .3 Water (Loup River, canals, and ponds).__| 4,460 1.2
Kenesaw silt loam, 0 to 1 percent slopes______. 3, 117 .9
Kenesaw silt loam, 1 to 5 percent slopes.____.___ 2, 670 T Total - o e 362, 240 100. 0

Boel Series

The Boel series consists of deep, somewhat

depths of 2 and 6 feet.

) poorly
drained, nearly level to very gently sloping soils on
bottom land in the Loup River Valleys. These soils
formed in alluvium. The water table fluctuates between

In a representative profile the surface layer is dark-
gray fine sandy loam about 8 inches thick. Below this is
a transitional layer of grayish-brown fine sandy loam 3
inches thick. The underlying material is fine sand. It is
white in the upper part and light gray in the lower part.

It has dark reddish-brown mottles.

Boel soils are calcareous at the surface and moderately
alkaline throughout the profile. Permeability is rapid,
available water capacity is low, and natural fertility is

medium.

Boel soils are suited to range and cultivated crops.
Most of the acreage is used for range and hay.
Representative profile of Boel fine sandy loam in
native grass range, 200 feet east and 0.4 mile north of
the southwest corner of sec. 4, T. 13 N., R. 10 W.:

A—O0 to 8 inches, dark-gray (10YR 4/1) fine sandy loam, very
dark brown (10YR 2/2) when moist; weak, medium,

subangular blocky structure parting to weak, very
fine, granular; soft when dry, very friable wheﬁ
smoot.

moist; calcareous,
boundary.

moderately alkaline;

AC—S8 to 11 inches, grayish-brown (10YR 5/2) fine sandy
loam, very dark grayish brown (10YR 3/2) when

moist; weak, coarse,

subangular blocky structure

parting to weak, very fine, granular; soft when dry,
very friable when moist; calcareous, moderately al-

kaline; clear, wavy boundary.

TIC1—11 to 45 inches, white (10YR 8/2) fine sand and sand,

light brownish gray (10YR 6/2) when moist; few,
single
wavy

medium, distinet, reddish-brown mottles;
grain; loose; moderately alkaline;
boundary.

clear,

11C2—45 to 72 inches, light-gray (2.5Y 7/2) fine sand, light
brownish gray (2.5Y 6/2) when moist; few, fine,

faint,
loose ; moderately alkaline.

dark reddish-brown mottles;

single grain;

The A horizon ranges from silt loam to loamy sand in
texture and from 7 to 10 inches in thickness. The AC horizon
ranges from silt loam to loamy sand in texture and from 3
to 10 inches in thickness. The IIC horizon is at a depth of 10

to 20 inches.

Boel soils are associated with Ord and Inavale soils. They
have fine sand at a depth of 10 to 20 inches, and Ord soils
have fine sand at a depth of 20 to 40 inches. Boel soils are
wetter than Inavale soils because they have a higher water

table.
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Boel loamy fine sand (0 to 2 percent slopes) (Boa).—
This soil occupies irregularly shaped tracts 3 to 100
acres in size on the bottom land in the Loup River Val-
leys. It has a surface layer of loamy fine sand, but other-
wise its profile is similar to that described as representa-
tive for the Boel series. In cultivated areas the surface
layer is loamy fine sand or loamy sand.

Included In mapping are small areas of Boel fine
sandy loam and Inavale fine sand.

Runoff is slow. Soil blowing is a hazard on unpro-
tected fields. The main limitation is the moderately high
water table that delays seedbed preparation early in
spring. The low available water capacity is a concern in
management. Maintaining a high level of fertility is also
a management need.

Most of the acreage is used for range or hay. In some
areas next to the rivers, trees are the dominant vegeta-
tion. The other areas are used for cultivated crops. Corn,
sorghum, and alfalfa are the main crops. Spring-sown
small grain is not well suited, because the water table is
moderately high early in spring. Capability unit
IITw-5 dryland, ITIw-5 irrigated; Subirrigated range
site; Moderately Wet windbreak group.

Boel fine sandy loam (0 to 2 percent slopes) (Bob).—
This soil is in 3- to 50-acre, irregularly shaped tracts on
bottom land. Tt has the profile described as representa-
tive for the series. In cultivated areas the surface layer
ranges from fine sandy loam to sandy loam.

Included in mapping are small areas of Boel loam and
Ord fine sandyv loam.

Surface runoff is slow. Soil blowing is a hazard on
unprotected fields. The main limitation is the moderately
high water table that delays seedbed preparation early in
spring. The main concern in management is the low
available water capacity. Maintaining a high level of
fertility is also a management need.

Most of the acreage is used for range or hay. In some
areas next to the rivers, trees are the dominant vegeta-
tion. Corn, sorghum, and alfalfa are the main crops.
This soil is suited to other less intensive uses. Capability
unit ITTw—6 dryland, ITw-61 irrigated; Subirrigated
range site ; Moderately Wet windbreak group.

Boel loam (0 to 2 percent slopes) (Boc).—This soil is in
irregularly shaped tracts on bottom land in the valleys
of the Loup River. Areas range from 3 acres to several
hundred acres in size. The surface layer is dominantly
loam; in small areas it is silt loam to very fine sandy
loam. Otherwise, the profile of this soil is similar to the
one described as representative for the series.

Included in mapping are small areas of Ord loam,
Boel fine sandy loam, and small areas of Inavale fine
sand, which are shown on the map by spot symbols.

Runoff is slow. The main limitation on this soil is the
moderately high water table that delays seedbed prepa-
ration early in spring. Low available water capacity is the
main management concern.

Most of the acreage is used for range or hay. In some
areas next to the river, trees are the dominant vegeta-
tion. A small acreage is cultivated. Corn, sorghum, and
alfalfa are the main crops. This soil is also suited to
other less intensive uses. Capability unit ITw—4 dryland,
IIw—4 irrigated; Subirrigated range site; Moderately
Wet windbreak group.

Boelus Series

The Boelus series consists of deep, well-drained, nearly
level to gently sloping soils on stream terraces along the
Middle Loup River. These soils formed in eolian sand
and loess.

In a representative profile, the surface layer is dark-
gray loamy fine sand about 10 inches thick. The transi-
tional layer is grayish-brown loamy fine sand about 9
inches thick. The subsoil is slightly hard, pale-brown silt
loam about 18 inches thick. The underlying material is
very pale brown silt loam. It has reddish-brown mottles
in the lower part.

Boelus soils are neutral in the surface layer and sub-
soil, and they are moderately alkaline in the underlying
material. Permeability is moderate, available water
capacity is high, and natural fertility is medium.

These soils are suited to cultivated crops and range.
They are suited to most locally grown crops. Most of the
acreage is cultivated.

The Boelus soils in Howard County are mapped only
with Libory soils.

Representative profile of Boelus loamy fine sand in
area of Libory-Boelus loamy fine sands in a native grass
pasture, 200 feet north and 0.14 mile west of the center
of sec. 34, T.13 N,,R. 9 W.:

A11—0 to 10 inches, dark-gray (10YR 4/1) loamy fine sand,
very dark grayish brown (10YR 38/2) when moist;
weak, fine, granular structure; soft when dry, very
friable when moist; neutral; abrupt, smooth bound-

ary.

A12—10 to 19 inches, grayish-brown (10YR 5/2) loamy fine
sand, dark grayish brown (10YR 4/2) when moist;
weak, medium, subangular blocky structure parting
to weak, fine, granular; soft when dry, very friable
when moist; neutral; abrupt, wavy boundary.

IIB2b—19 to 31 inches, pale-brown (10YR 6/3) silt loam,
brown (10YR 5/8) when moist; weak, medium, pris-
matic structure parting to weak, medium, subangular
blocky ; slightly hard when dry, friable when moist;
neutral ; clear, wavy boundary.

IIB3b—31 to 37 inches, pale-brown (10YR 6/3) silt loam,
brown (10YR 5/8) when moist; weak, coarse, suban-
gular blocky structure parting to weak, medium, sub-
angular blocky; slightly hard when dry, friable
when moist; neutral; gradual, wavy boundary.

IIC—37 to 60 inches, very pale brown (10YR 7/3) silt loam,
yellowish brown (10YR 5/4) when moist; massive;
soft when dry, very friable when moist; calcareous,
moderately alkaline; few, fine, reddish-brown iron
stains.

The All horizon ranges from loamy fine sand to fine sand
in texture and from 7 to 14 inches in thickness. It is dark
gray to dark grayish brown. The A12 horizon is grayish-
brown to brown loamy fine sand to fine sand 5 to 16 inches
thick. The IIB2b horizon is loam to silty clay loam 12 to 24
inches thick. The IIC horizon is at a depth of 24 to b4
inches. In most areas the underlying material becomes coarse
textured below a depth of 6 feet.

Boelus soils are associated with Libory and Loretto soils.
In comparison with Libory soils, they have a brownish, in-
stead of a mottled gray, C horizon and are well drained in-
stead of moderately well drained. In comparison with Lor-
etto soils, they have a coarser textured A12 horizon.

Coly Series

The Coly series consists of deep, well-drained to some-
what excegsively drained, moderately sloping to steep
soils on uplands. These soils formed in Peoria Loess.
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In a representative profile, the surface layer is dark
grayish-brown silt loam about 5 inches thick. The transi-
tional layer is grayish-brown, slightly hard silt loam
about 4 inches thick. The underlying material is very
pale brown silt loam that contains a few, distinct, red-
dish-brown iron stains.

Coly soils are mildly alkaline in the surface layer and
moderately alkaline and calcareous in the transitional
layer and underlying material. Permeability is moderate,
iwailable water capacity is high, and natural fertility is
ow.

These soils are highly susceptible to erosion if they are
cultivated. The moderate slopes are suited to limited cul-
tivated crops, and the steep slopes are well suited to
native grass.

Representative profile of Coly silt loam, 11 to 81 per-
cent.slopes, in a native pasture, 60 feet south and a quar-
iigr mi‘l{; west of the northeast corner of sec. 5, T. 16 N.,

.10 W.:

A1—0 to 5 inches, dark grayish-brown (10YR 4/2) silt loam,
very dark grayish brown (10YR 8/2) when moist;
weak, fine, granular structure; slightly hard when
dry, friable when moist; mildly alkaline; clear,
smooth boundary.

AC—5 to 9 inches, grayish-brown (10YR 5/2) silt loam, dark
grayish brown (10YR 4/2) when moist; weak, me-
dium, subangular blocky structure parting to weak,
fine, subangular blocky; slightly hard when dry,
friable when moist; calcareous, moderately alkaline;
clear, wavy boundary.

C—9 to 60 inches, very pale brown (10YR 7/8) silt loam,
brown (10YR 5/3) when moist; massive; soft when
dry; very friable when moist; caleareous, moder-
ately alkaline; few, distinet, reddish-brown iron
stains.

The Al horizon ranges from dark grayish brown to grayish
brown in color and from 2 to 6 inches in thickness. It is cal-
careous in many places. The AC horizon ranges from 2 to 6
inches in thickness and from grayish brown to light brown-
ish gray in color. The C horizon ranges from very pale
brown to pale brown.

Coly soils are associated with Holder and Uly soils. They
have a thinner A horizon than Holder and Uly soils, and
Hme is higher in their profile. They do not have the well-de-
veloped B horizon that is typical of Holder soils.

Coly silt loam, 5 to 11 percent slopes (CbC).—This soil
accupies irregularly shaped tracts in the loess uplands on
narrow ridges between drainageways and on slopes along
drainageways. The areas range from 3 acres to several
hundred acres in size. This soil has a lighter colored sur-
face layer than that in the profile described as represent-
ative for the series. Most of the original dark-colored
surface layer has been removed by water erosion. There
are lime concretions on the surface.

Included in mapping are small areas of Uly silt loam,
5 to 11 percent slopes, and Holder silty clay loam, 5 to
11 percent slopes, severely eroded.

The soil is well drained. Surface runoff is medium,
and the organic-matter content is low. Water erosion is
the main hazard. Maintaining good tilth and fertility
and conserving water are the chief management needs.

Nearly all the acreage is used for cultivated crops or is
reseeded to native grass. Corn, sorghum, and alfalfa are
the main crops. Reseeded areas should be left in native
grass. This soil is also suited to trees and other less
intensive uses. Capability unit IVe-8 dryland; Limy
Upland range site; Silty to Clayey windbreak group.

Coly silt loam, 11 to 31 percent slopes (CbD).—This
soil is in irregularly shaped areas around upland drain-
ageways. Areas range from 3 acres to 150 acres In size.
This soil has the profile described as representative for
the series, but in cultivated areas it is eroded, the surface
layer is lighter colored, and there are lime concretions on
the surface. ]

Included in mapping are small areas of Nuckolls soils,
15 to 31 percent slopes, severely eroded. )

This soil is excessively drained. Runoff is rapid, and
the hazard of erosion is severe. The organic-matter con-
tent is low.

This soil is best suited to native grass. Most of the
acreage is cultivated, but many areas have been reseeded
to native grass. Because of steep slopes, rapid runoff,
and the severe hazard of water erosion, this soil is not
well suited to cultivated crops. It is suited to trees and
other less intensive uses. Capability unit VIe-8 dryland;
Limy Upland range site; Silty to Clayey windbreak group.

Coly-Uly complex, 15 to 31 percent slopes (CUD}.—This
mapping unit is about 55 percent Coly silt loam, 30 per-
cent Uly silt loam, and 15 percent Hobbs and Nuckolls
soils. These soils occupy areas adjacent to upland drain-
ageways. Their profiles are similar to those described as
representative for their respective series. Coly soils have
slopes of 20 to 31 percent, and Uly soils 15 to 20 percent.

Unless protected, these soils are highly susceptible to
water erosion. Runoff is rapid.

The soils are not suited to cultivated crops, but are
suited to trees and other less intensive uses. Nearly all
the acreage is in native grass and is used for grazing or
hay. Capability unit VIe-9 dryland; Coly soil in Limy
Upland range site, Uly soil in Silty range site; Silty to
Clayey windbreak group.

Darr Series

The Darr series consists of well-drained, nearly level
soils that are moderately deep over coarse-textured mate-
rial. These soils occupy bottom land in the Loup River
Valleys. They formed in loamy and sandy alluvium.

In a representative profile, the surface layer is dark
grayish-brown fine sandy loam about 10 inches thick.
The underlying material is soft sandy loam about 14
inches thick. Tt is light brownish gray in the upper 8 inches
and light gray in the lower 6 inches. Below the underly-
ing material is light-gray coarse sand.

Darr soils are neutral in the surface layer and the
upper part of the underlying material and moderately
alkaline in the lower part. Permeability is moderately
rapid, available water capacity is low, and fertility is
medium.

These soils are suited to cultivated crops and range.
Most locally grown crops are suited. Most of the acreage
is used for cultivated crops, and the rest is used for
range. Part of the acreage is irrigated. )

Representative profile of Darr fine sandy loam in a
native grass pasture, 0.3 mile east and 0.3 mile north of
the southwest corner of sec. 23, T. 13 N., R. 11 W.:

A—0 to 10 inches, dark grayish-brown (10YR 4/2) fine sandy
loam, very dark grayish brown (10YR 8/2) when

moist; weak, fine, subangular blocky structure part-
ing to weak, very fine, granular; soft when dry, very
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friable when moist; neutral; abrupt, smooth bound-
ary.

AC—10 to 12 inches, grayish-brown (10YR 5/2) fine sandy
loam, dark grayish brown (10YR 4/2) when moist;
weak, coarse, subangular blocky structure parting to
weak, fine, subangular blocky; soft when dry, very
friable when moist; neutral; clear, wavy boundary.

C1—12 to 20 inches, light brownish-gray (2.5Y 6/2) sandy
loam, grayish brown (2.5Y 5/2) when moist; weak,
coarse, subangular blocky structure parting to weak,
fine, subangular blocky; soft when dry, very friable
when moist ; neutral ; clear, wavy boundary.

02—20 to 26 inches, light-gray (2.5Y 7/2) sandy loam, light
brownish gray (2.5Y 6/2) when moist; weak, coarse,
subangular blocky structure parting to weak, fine,
subangular blocky ; soft when dry, very friable when
moist; calcareous, moderately alkaline; clear, wavy
boundary.

IIC—26 to 60 inches, light-gray (10YR 7/2) coarse sand,
light brownish gray (10YR 6/2) when moist; few,
medium, faint, reddish-brown mottles; single grain;
loose ; moderately alkaline.

The A horizon ranges from dark grayish brown to grayish
brown in color, from silt loam to sandy loam in texture, and
from 10 to 18 inches in thickness. The AC horizon ranges
from 2 to 6 inches in thickness and from grayish brown to
light brownish gray in color. The IIC horizon is at a depth
of 20 to 40 inches. In some areas it contains thin strata of
medium-textured material.

Darr soils are associated with Inavale, Ord, and Boel
soils. They have a finer textured C horizon than Inavale
soils, and the water table is at a greater depth than in Ord
or Boel soils.

Darr fine sandy loam (0 to 1 percent slopes) (Da).—This
soil occupies irregularly shaped tracts 3 to 50 acres in size
on the Loup River bottom land. It has the profile described
as representative for the series.” In cultivated areas the
surface layer ranges from fine sandy loam to sandy
loam.

Included in mapping are small areas of Inavale fine
sandy loam and Darr silt loam.

Surface runoff is slow. Soil blowing is a hazard on
unprotected fields. The main management concern is the
low available water capacity. Maintaining fertility is
also a management need.

Most of the acreage is used for cultivated crops. Part
is irrigated. Corn, sorghum, and alfalfa are the main
crops. The rest of the acreage is in native grass and is
used for grazing or hay. This soil is also suited to trees
and other less intensive uses. Capability unit ITe-3 dry-
land, ITe-3 irrigated; Sandy Lowland range site;
Sandy windbreak group.

Darr silt loam (0 to 1 percent slopes) (Db).—This soil
occupies irregularly shaped tracts 8 to 75 acres in size
on the Loup River bottom land. It has a profile similar
to the one described as representative for the series, but
it has a silt loam surface layer.

Included in mapping are small areas of Inavale loam
and Darr fine sandy loam, and some small areas of Ina-
vale fine sand that are shown on the map by a sand spot
symbol.

Runoff is slow. Low available water capacity and low
fertility are the chief management concerns.

Most of the acreage is used for cultivated crops. Much
of it is irrigated. Corn, sorghum, and alfalfa are the
main crops.

This soil is also suited to grass and trees and to other
less intensive uses. Capability unit I-1 dryland, I-1

irrigated; Sandy Lowland range site; Silty to Clayey
windbreak group.

Detroit Series

The Detroit series consists of deep, moderately well
drained, nearly level soils on stream terraces along rivers
and creeks. These soils formed in alluvium and loess.

In a representative profile, the surface layer is dark-
gray about 12 inches thick. It is silt loam in the upper 5
inches and silty clay.loam in the lower 7 inches. The
subsoil is dark gray and about 40 inches thick. It is
about as dark as the surface layer. The upper 19 inches
of the subsoil is very hard silty clay, and the lower 21
inches 1s hard silty clay loam that has an accumulation
of lime. The underlying material is pale-brown silt loam
that contains distinet, dark reddish-brown mottles.

Detroit soils are neutral in the surface layer, mildly
alkaline in the upper subsoil, moderately alkaline and
calcareous in the lower subsoil, and moderately alkaline
in the underlying material. Permeability is slow, avail-
able water capacity is high, and natural fertility is high.

These soils are suited to cultivated crops and range.
They are suited to all locally grown crops. Most of the
acreage is cultivated.

Representative profile of Detroit silt loam, 0 to 1 per-
cent slopes, in a cultivated field, 100 feet west and a
quarter mile south of the northeast corner of sec. 16, T.
14N, R.12W.:

Ap—O0 to 5 inches, dark-gray (10YR 4/1) silt loam, very dark
gray (10YR 3/1) when moist; weak, medium, suban-
gular blocky structure parting to weak, fine, granu-
lar; slightly hard when dry, friable when moist;
neutral ; abrupt, smooth boundary.

A12—5 to 12 inches, dark-gray (10YR 4/1) silty clay loam,
very dark gray (10YR 38/1) when moist; weak,
coarse, subangular blocky structure parting to weak,
fine, granular; hard when dry, friable when moist;
neutral ; clear, smooth boundary.

B21t—12 to 18 inches, dark-gray (10YR 4/1) silty clay, very
dark brown (10YR 2/2) when moist; strong, coarse,
prismatic structure parting to strong, fine, subangu-
lar blocky; very hard when dry, very firm when
moist; thin clay films; mildly alkaline; clear,
smooth boundary.

B22t—18 to 31 inches, dark-gray (10YR 4/1) silty clay, very
dark brown (10YR 2/2) when moist; strong, coarse,
prismatic structure parting to strong, medium, angu-
lar blocky; very hard when dry, very firm when
moist; moderately alkaline; clear, smooth boundary.

B23ca—31 to 38 inches, dark-gray (10YR 4/1) silty clay
loam, very dark grayish brown (10YR 3/2) when
moist; moderate, coarse, subangular blocky structure
parting to moderate, medium, subangular blocky;
hard when dry, firm when moist; caleareous, moder-
ately alkaline; gradual, wavy boundary.

B3ca—38 to 52 inches, dark-gray (10YR 4/1) silty clay loam,
very dark grayish brown (10YR 3/2) when moist;
weak, medium, subangular blocky structure; hard
when dry, friable when moist; calcareous, moder-
ately alkaline; gradual, wavy boundary.

C—52 to 60 inches, pale-brown (10YR 6/3) silt loam, dark
brown (10YR 4/3) when moist; massive; hard when
dry, friable when moist; calcareous, moderately al-
kaline; few, fine, distinct, dark reddish-brown iron
stains.

The A horizon ranges from dark gray to dark grayish
brown in color and from 10 to 18 inches in thickness. The B
horizon ranges from 26 to 42 inches in thickness. The depth
to the B23ca horizon ranges from 24 to 40 inches. The C ho-
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rizon ranges from pale hrown to brown or light yellowish
brown.

Detroit soils are associated with Hall and Hord soils. They
have a more clayey B horizon than those soils.

Detroit silt loam, 0 to 1 percent slopes (De).—This soil
occupies slightly concave tracts on stream terraces. Areas
are 3 to 75 acres in size.

Included in mapping are small areas of Hall silt loam,
0 to 1 percent slopes.

Surface runoff is slow. This soil is occasionally flooded
by runoff from higher ground, but flooding is usually of
short duration and rarely harms crops. Permeability is
slow in the subsoil. The subsoil is sticky when wet.

Nearly all the acreage is cultivated. Some of it is irri-
gated. Corn, sorghum, and alfalfa are the main crops.

This soil is suited to grass, trees, and other less
intensive uses. Capability unit IIs-2 dryland, IIs-2
irrigated; Silty Lowland range site; Silty to Clayey
windbreak group.

Elsmere Series

The Elsmere series consists of deep, somewhat poorly
drained, nearly level to very gently sloping soils on
stream terraces and high bottom land south and east of
the Middle Loup River. These soils formed in alluvial
sand that had been reworked by wind. The water table
fluctuates between depths of 2 and 6 feet.

In a representative profile, the surface layer is dark-
gray loamy fine sand about 11 inches thick. The transi-
tional layer is dark grayish-brown, soft loamy sand
about 6 inches thick. It contains few, medium, distinct,
reddish-brown mottles. The underlying material is
light-gray fine sand in the upper 12 inches and light-
gray sand below. The upper part has few, fine, distinct,
reddish-brown mottles.

Elsmere soils are mildly alkaline in the surface layer
and neutral in the transitional layer and underlying
material. Permeability is rapid, available water capacity
is low, and natural fertility is medium.

‘These soils are suited to range and cultivated crops.
They are suited to most locally grown crops. Most of the
acreage is cultivated. Because these soils are wet early in
spring, they are not well suited to spring-sown small
grain.

Representative profile of Elsmere loamy fine sand in a
cultivated field, 100 feet north and 0.4 mile east of south-
west corner of sec. 25, T. 13 N, R. 11 W.:

Ap—0 to 5 inches, dark-gray (10YR 4/1) loamy fine sand,
very dark gray (10YR 8/1) when moist; weak, fine,
granular structure; soft when dry, very friable when
moist; caleareous, mildly alkaline; abrupt, smooth
boundary.

Al12—5 to 11 inches, dark-gray (10YR 4/1) loamy fine sand,
very dark gray (10YR 8/1) when moist; weak,
coarse, subangular blocky structure parting to weak,
medium, subangular blocky; soft when dry, very
friable when moist; calcareous, mildly alkaline;
clear, smooth boundary.

AC—11 to 17 inches, dark grayish-brown (10YR 4/2) loamy
sand, very dark grayish brown (10YR 8/2) when
moist; few, medium, distinct, reddish-brown mottles;
weak, coarse; subangular blocky structure parting to
weak, medium, subangular blocky; soft when dry,
very friable when moist; neutral; clear, smooth
boundary.

C1—17 to 29 inches, light-gray (10YR 7/2) fine sand, grayish
brown (10YR 5/2) when moist; few, fine, distinct,

reddish-brown mottles; single grain; loose; neutral;
gradual, wavy boundary.

C2—29 to 60 inches, light-gray (10YR 7/2) sand, light gray
(2.5Y 6/2) when moist; single grain; loose; neutral.

The A horizon ranges from 7 to 12 inches in thickness. The
Ap horizon ranges from loamy fine sand to loamy sand in
texture and from dark gray to grayish brown in color. The
AC horizon ranges from loamy sand to fine sand in texture
and from 4 to 8 inches in thickness, The C horizon in many
places contains thin strata of medium-textured material
below a depth of 36 inches.

Elsmere soils are associated with Tryon, Ovina, and Valen-
tine soils. They are better drained than Tryon soils and have
a coarser textured C horizon than Ovina soils. The water
table in Elsmere soils is higher than in Valentine soils.

Elsmere loamy fine sand (0 to 2 percent slopes) (Ea).—
This soil occupies irregularly shaped tracts 5 to 100
acres in size on stream terraces and high bottom land.

Included in mapping are small areas of Valentine and
Thurman soils, 0 to 17 percent slopes, and Tryon soils,
drained.

Surface runoff is slow. Soil blowing is a hazard on
unprotected fields. The main limitation is the moderately
high water table that delays seedbed preparation early in
spring. Low available water capacity is a management
concern. Maintaining an adequate level of fertility 1s
needed, particularly in irrigated areas. L

Most. of the acreage is cultivated. Some is irrigated.
The rest is in native grass and is used for grazing. Corn,
sorghum, and alfalfa are the main crops. The soil is not
suited to small grain sown in spring because the water
table is too high at that time. It is suited to grass, trees,
and other less intensive uses. Capability unit ITTw-5
dryland, IITw-5 irrigated; Subirrigated range site;
Moderately Wet windbreak group.

Geary Series

The Geary series consists of deep, moderately sloping to
strongly sloping, well-drained soils on uplands border-
ing the Loup River Valleys. These soils formed in
slightly reddish loess that is older than Peoria Loess.

In a representative profile, the surface layer is brown
silty clay loam about 5 inches thick. The subsoil is about
20 inches thick. The upper 12 inches of the subsoil is
brown, hard silty clay loam. The lower 8 inches is light-
brown, slightly hard silt loam. The underlying material
is light-brown silt loam.

Geary soils are neutral in the surface layer and upper
subsoil and mildly alkaline to moderately alkaline and
calcareous in the lower subsoil and underlying material.
Permeability is moderately slow, available water capac-
ity is high, and fertility is low. .

Most of the acreage is used for cultivated crops. Some
is in native grass. The soils are suited to most locally
grown crops. ] ]

Representative profile of a Geary silty clay loam in an
area of Geary soils, 7 to 11 percent slopes, severely
eroded, in bromegrass pasture, 120 feet north and 1,550
feet west of the southeast corner of sec. 10, T. 15 N., R.
10W.:

Ap—O to 5§ inches, brown (10YR 5/3) silty clay loam, dark
brown (10YR 4/8) when moist; weak, medium, sub-
angular blocky structure parting to weak, fine, sub-
angular blocky; very hard when dry, firm when

moist; neutral; abrupt, smooth boundary.
B21t—5 to 11 inches, brown (10YR 5/3) silty clay loam, dark



14 SOIL SURVEY

brown (10YR 4/8) when moist; moderate, medium,
prismatic structure parting to moderate, medium, an-
gular blocky; hard when dry, firm when moist; neu-
tral; clear, smooth boundary.
B22t—11 to 17 inches, brown (7.5YR 5/4) silty clay loam,
dark brown (7.5YR 4/4) when moist; moderate, me-
dium, prismatic structure parting to moderate, me-
dium, subangulgr blocky; hard when dry, firm when
moist; calcareous, mildly alkaline; ‘clear, wavy
boundary.
to 25 inches, light-brown (7.8YR 6/4) silt loam,
brown (7.5YR 5/4) when moist; weak, medium, pris-
matic structure parting to weak, medium, subangular
blocky ; slightly hard when dry, friable when moist;
caleareous, moderately alkaline; clear, wavy bound-

B3—17

ary.

Cea—25 to 60 inches, light-brown (7.5YR 6/4) silt loam,
brown (7.5YR 5/4) when moist; massive; slightly
hard when dry, friable when moist; calcareous, mod-
erately alkaline.

The Ap horizon ranges from silt loam to silty clay loam in
texture and from 3 to 6 inches in thickness. The B horizon is
12 20 36 inches thick and has a clay content of 27 to 35 per-
cent.

The Geary soils in Howard county are not within the
range defined for the series. They have a lighter colored and
thinner A horizon, they do not have clay films in the B22 ho-
rizon, and they are more alkaline than is defined in the
range for the series. Erosion has removed up to three-fourths
of the original surface layer. These differences, however, do
not alter the usefulness or behavior of the soils.

Geary soils are associated with Coly, Uly, Holder, and
Nuckolls soils. They are redder in the B3 and C horizons
than Uly and Holder soils. They have more clay in the B ho-
rizon than Nuckolls soils.

Geary soils, 7 to 11 percent slopes, severely eroded
{GsC3).—These soils are on ridgetops in uplands in areas 3
to 50 acres in size. They have the profile described as
representative of the series. The surface layer generally
is silty clay loam but ranges from silty clay loam to silt
loam. Erosion has removed all of the original surface
layer.

Included in mapping are small areas of Uly silt loam,
5 to 11 percent slopes.

Runoff is medium, and the organic-matter content and
natural fertility are low. Water erosion is a severe
hazard. The soils are deficient in nitrogen and phosphorus.

This unit is suited to cultivated crops if measures are
taken to control erosion. Most of the acreage is culti-
vated. Corn, sorghum, and alfalfa are the main crops.
The soils are also suited to grass, trees, and other less
intensive uses. Capability unit IVe-8 dryland; Silty
range site; Silty to Clayey windbreak group.

Geary soils, 11 to 15 percent slopes, severely eroded
(GsD3).—This unit occupies ridgetops and slopes around
drainageways in the uplands. It occurs as areas 3 to 50
acres 1n size. The surface layer is typically silty clay
loam, but in places it is silt loam. Water erosion has
removed all of the original surface layer.

Included in mapping are small areas of Uly silt loam,
11to 15 igercent slopes.

Runoff is rapid, and the organic-matter content and
natural fertility are low. The soils are deficient in nitro-
gen and phosphorus.

These soils are not suited to cultivated crops because
the erosion hazard is too severe. Most of the acreage is cul-
tivated. Reseeding the acreage to native grass would be
beneficial. These soils are also suited to trees and other
less intensive uses. Capability unit VIe-8 dryland;
Silty range site; Silty to Clayey windbreak group.

Gibbon Series

The Gibbon series consist of deep, somewhat poorly
drained soils on low terraces and bottom lands in the
Loup River Valleys. These soils formed in silty allu-
vi%lm. The water table fluctuates between depths of 2 and
6 feet.

In a representative profile, the surface layer is very
dark grayish-brown, slightly hard silt loam about 8
inches thick. The transitional layer is light brownish-
gray, hard silt loam about 8 inches thick. The underly-
ing material is light gray. The upper 27 inches is calcar-
eous silt loam, and the lower part is very fine sandy
loam that contains common, distinct, yellowish-brown
mottles.

Gibbon soils are moderately alkaline throughout the
profile. Permeability is moderate, available water capac-
ity is high, and natural fertility is high.

These soils are suited to most locally grown cultivated
crops and range grasses. Most of the acreage is culti-
vated. Spring-sown small grain is not well suited,
because the water table is high early in spring.

Representative profile of Gibbon silt loam in a culti-
vated field, 100 feet north and 0.1 mile east of the south-
west corner of sec. 24, T. 13 N, R. 11 W.:

Ap—o0 to 8 inches, very dark grayish-brown (10YR 3/2) silt
loam, black (10YR 2/1) when moist; weak, medium,
granular structure parting to weak, very fine, granu-
lar; slightly hard when dry, friable when moist; cal-
careous, moderately alkaline; abrupt, smooth bound-
ary.

AC—8 to 16 inches, light brownish-gray (2.5Y 6/2) silt loam,
grayish brown (2.5Y 5/2) when moist; weak, coarse,
subangular blocky structure parting to weak, fine,
subangular blocky; hard when dry, friable when
moist ; caleareous, moderately alkaline; clear, smooth
boundary.

C1—16 to 40 inches, light-gray (2.65Y 7/2) silt loam, grayish
brown (2.5Y 5/2) when moist; weak, coarse, suban-
gular blocky structure parting to weak, fine, suban-
gular blocky; hard when dry, friable when moist;
calcareouns, moderately alkaline; clear, smooth
boundary.

(C2—40 to 48 inches, gray (5Y 6/1) silty clay loam, dark gray
(5Y 4/1) when moist; massive; very hard when dry,
firm when moist; moderately alkaline; clear, smooth
boundary.

(C3—43 to 60 inches, light-gray (2.5Y 7/2) very fine sandy
loam, light brownish gray (2.5Y 6/2) when moist;
common, medium, distinct, yellowish-brown mottles;
massive; slightly hard when dry, very friable when
moist; moderately alkaline; clear, smooth boundary.

The Ap horizon ranges from very fine sandy loam to silty
clay loam in texture and from 7 to 18 inches in thickness.
The AC horizon ranges from 6 to 14 inches in thickness and
from very fine sandy loam to silty clay loam in texture. The
C horizon ranges from very fine sandy loam to silty clay
loam, and in some areas it is thinly stratified with sand.
Fine sand is commonly at a depth below 4 feet.

Gibbon soils are associated with Lamo and Ord soils. They
are less clayey in the C horizon than Lamo soils and are not
80 coarse textured as Ord soils.

Gibbon silt loam (0 to 2 percent slopes) (Gg).—This soil
occupies irregularly shaped tracts 3 to 100 acres in size
on bottom land and low stream terraces. .

Included in mapping are small areas of Lamo silt
loam and Ord loam and also small areas of Inavale fine
sand, which are shown on the map by spot symbols.

A ‘moderately high water table delays seedbed prepa-
ration early in spring. Runoff is slow. Surface drainage
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is needed during wet periods to keep this soil in good
tilth and at a high level of fertility.

This soil is suited to cultivated crops. Most of the
acreage is cultivated. Some of it is is irrigated. Corn,
sorghum, and alfalfa are the main crops. Spring-sown
small grain is not well suited because the water table is
high early in spring. The soil is also suited to grass,
trees, and to other less intensive uses. Capability unit
IIw—4 dryland, IIw—4 irrigated; Subirrigated range
site; Moderately Wet windbreak group.

Grigston Series

The Grigston series consists of deep, well-drained soils
on bottom land in the Loup River Valleys. These soils
formed in silty alluvium.

In a representative profile, the surface layer is dark-
gray loam about 10 inches thick. The subsoil is grayish-
brown, hard light silty clay loam about 9 inches thick.
The underlying material is light brownish-gray silt loam
in the upper 22 inches, light silty clay loam in the next 7
inches, and silt loam below.

Grigston soils are neutral in the surface layer, mildly
alkaline in the subsoil, and calcareous and moderately
alkaline in the underlying material. Permeability is mod-
%I:atﬁs, available water capacity is high, and fertility is

igh.

Grigston soils are well suited to all locally grown
crops. Most of the acreage is cultivated. Some is in
native grass.

Representative profile of Grigston silt loam in native
grass pasture, 75 feet south and 0.1 mile west of the north-
east corner of sec. 33, T. 16 N,, R. 11 W.:

A—0 to 10 inches, dark-gray (10YR 4/1) silt loam, very dark
brown (10YR 2/2) when moist; weak, medium, sub-
angular blocky structure parting to weak, fine,
granular; slightly hard when dry, friable when
moist ; neutral ; clear, smooth boundary.

B2—10 to 19 inches, grayish-brown (2.5Y 5/2) light silty clay
loam, dark grayish brown (2.5Y 4/2) when moist;
weak, medium, subangular blocky structure parting
to weak, fine, subangular blocky; hard when dry,
friable when moist; mildly alkaline; gradual, wavy
boundary.

Clea—10 to 41 inches, light brownish-gray (2.5Y 6/2) silt
loam, grayish brown (2.5Y 5/2) when moist; weak,
medium, subangular blocky structure parting to
weak, fine, subangular blocky; slightly hard when
dry, friable when moist; calcareous, moderately al-
kaline; gradual, wavy boundary.

C2—41 to 48 inches, light brownish-gray (2.5Y 6/2) light
silty clay loam, grayish brown (2.5Y 5/2) when
moist; few, medium, faint, yellowish-red mottles;
massive; hard when dry, friable when moist; moder-
ately alkaline; clear, wavy boundary. )

C8—48 to 60 inches, light brownish-gray (2.5Y 6/2) silt loam,
grayish brown (2.5Y 5/2) when moist; massive;
slightly hard when dry, friable when moist; moder-
ately alkaline.

The A horizon ranges from 10 to 14 inches in thickness.
The B2 horizon ranges from loam to light silty clay loam in
texture and from 8 to 24 inches in thickness. The C horizon
ig at a depth of 18 to 38 inches. In places it is sandier at a
depth of 4 to 8 feet.

Grigston soils are associated with Darr and Gibbon soils.
They have a finer textured C horizon than Darr soils. They
have a lower water table than Gibbon soils.

_Grigstop si!t loam (0 to 1 percent slopes) (Gkl.—This
soil occupies irregularly shaped tracts on bottom land.

Areas are 5 to 50 acres in size. Included in mapping are
small areas of Darr silt loam.

Maintaining good tilth and a high level of fertility is
the main management concern. Runoff is slow.

Most of the acreage is used for cultivated crops. Some
is irrigated. Corn, sorghum, and alfalfa are the main
crops. This soil is also suited to grass, trees, and other
less intensive wuses. Capability unit I-1 dryland, I-1
irrigated; Silty Lowland range site; Silty to Clayey
windbreak group.

Hall Series

The Hall series consists of deep, well-drained soils on
stream terraces along the river and creeks. These soils
formed in a mixture of alluvium and loess.

In a representatife profile, the surface layer is dark
gray and about 14 inches thick. The upper 6 inches is
silt loam, and the lower 8 inches is light silty clay loam.
The subsoil is hard silty clay loam about 31 inches thick.
It is dark gray in the upper 15 inches and grayish
brown in the lower 16 inches; the upper part is about as
dark as the surface layer. The underlying material is
%ight brownish-gray silt loam. It has an acumulation of
ime.

Hall soils are slightly acid in the surface layer, neu-
tral in the subsoil, and moderately alkaline in the under-
lying material. Permeability is moderately slow, avail-
able water capacity is high, and natural fertility is high.

Most areas of these soils are cultivated. The rest are in
native grass. Both dryland and irrigated crops are well
suited.

Representative profile of Hall silt loam, 0 to 1 percent
slopes, in a cultivated field, 100 feet north and one-
fourth mile west of the center of sec. 5, T. 13 N., R. 11
Ww.:

Ap—0 to 6 inches, dark-gray (10YR 4/1) silt loam, very dark
brown (10YR 2/2) when moist; weak, fine, granular
structure parting to weak; very fine, granular;
slightly hard when dry, friable when moist; slightly
acid ; abrupt, smooth boundary.

Al12—8 to 14 inches, dark-gray (10YR 4/1) light silty clay
loam, very dark brown (10YR 2/2) when moist;
weak, medium, granular strueture parting to weak,
very fine, granular; hard when dry, friable when
moist ; slightly acid; clear, smooth boundary.

B2t—14 to 29 inches, dark-gray (10YR 4/1) silty clay loam,
very dark gray (10YR 8/1) when moist; moderate,
coarse, prismatic structure parting to moderate, me-
dium, subangular blocky; hard when dry, firm when
moist ; neutral ; gradual, wavy boundary.

B3—29 to 45 inches, grayish-brown (2.5Y 5/2) silty clay
loam, dark grayish brown (2.5Y 4/2) when moist;
weak, coarse, prismatic structure parting to weak,
medium, subangular blocky ; slightly hard when dry,
friable when moist; neutral; gradual, wavy bound-

ary.

Cca—45 to 60 inches, light brownish-gray (2.5Y 6/2) silt
loam, dark grayish brown (2.5Y 4/2) when moist;
weak, coarse, prismatic structure or massive;
slightly hard when dry, friable when moist; calcar-
eous, moderately alkaline.

The A horizon ranges from 12 to 20 inches in thickness.
The B horizon ranges from 24 to 40 inches in thickness. The
B2t horizon has a clay content of 27 to 385 percent. In some
areas, sand deposits and buried soils occur in the C horizon.

Hall soils are associated with Hord and Detroit soils. They
have more clay in the B horizon than Hord soils and less
clay in the B horizon than Detroit soils.
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‘Hall silt loam, 0 to 1 percent slopes (Ha).—This soil
occupies irregularly shaped tracts on stream terraces.
Areas are 3 to 100 acres in size.

Included in mapping are small areas of Hord silt
loam, 0 to 1 percent slopes; small areas of Detroit silt
loam, 0 to 1 percent slopes; and areas where the surface
layer has been altered by land leveling.

Runoff is slow. The main limitation in dryland areas
is the lack of sufficient rainfall in most years. Maintain-
ing good tilth and a high level of fertility is a manage-
ment concern in both dryland and irrigated areas.

This soil is well suited to dryland and irrigated crops.
Nearly all the acreage is cultivated, and much of it is
irrigated. Corn, sorghum, and alfalfa are the main crops.
The soil is also suited to grass, trees, and other less
intensive uses. Capability unit ITe~1 dryland, I-11 irri-
gated; Silty Lowland range site; Silty to Clayey wind-
break group.

Hastings Series

The Hastings series consists of deep, nearly level,
well-drained soils on the upland flats west and north of
%w,,Middle Loup River. These soils formed in Peoria

0ess.

In a representative profile, the surface layer is dark-
gray silt loam about 10 inches thick. The subsoil is about
25 inches thick. The upper 6 inches is dark grayish-
brown, hard silty clay loam. The middle part is
grayish-brown, hard silty clay loam about 9 inches thick.
The lower 10 inches-is light brownish-gray, slightly hard
Tilt loam, and the underlying material is pale-brown silt
oam.

Hastings soils are slightly acid in the surface layer,
neutral in the subsoil, and mildly alkaline to moderately
alkaline and calcareous in the underlying material.
Permeability is moderately slow, available water capac-
ity is high, and natural fertility is high.

These soils are well suited to dryland and irrigated
crops. Nearly all the acreage is cultivated, and many
areas are irrigated. All locally grown crops are suited.
Most of the acreage that is not cultivated is in range.

Representative profile of Hastings silt loam, 0 to 1
percent slopes, in a cultivated field, 170 feet west and
2,500 feet south of the northeast corner of sec. 29, T. 16
N,R.10 W.

Ap—O0 to 7 inches, dark-gray (10YR 4/1) silt loam, very dark
brown (10YR 2/2) when moist; weak, fine, granular
structure parting to weak, very fine, granular;
slightly hard when dry, friable when moist; slightly
acid; abrupt, smooth boundary.

A12—7 to 10 inches, dark-gray (10YR 4/1) silt loam, very
dark brown (10YR 2/2) when moist; weak, fine, sub-
angular blocky structure parting to weak, fine,
granular; slightly hard when dry, friable when
moist ; slightly acid; clear, smooth boundary.

B1—10 to 16 inches, dark grayish-brown - (10YR 4/2) silty
clay loam, very dark grayish brown (10YR 3/2)
when moist; weak, medium, subangular blocky struc-
ture parting to weak, fine, subangular blocky; hard
when dry, firm when moist; neutral; clear, smooth
boundary.

B2t—16 to 25 inches, grayish-brown (2.5Y 5/2) silty clay
loam, dark grayish brown (2.5Y 4/2) when moist;
moderate, medium, prismatic structure parting to
moderate, medium, subangular blocky; hard when

dry, irm when moist; neutral; clear, wavy bound-

ary.

B3—25 to 35 inches, light brownish-gray (2.5Y 6/2) silt loam,
grayish brown (2.5Y 5/2) when moist; weak, me-
dium, prismatic struecture parting to weak, fine, sub-
angular blocky; slightly hard when dry, friable
when moist; neutral; clear, wavy boundary.

C1—35 to 44 inches, pale-brown (10YR 6/3) silt loam, brown
(10YR 5/3) when moist; weak, coarse, prismatic
structure ; soft when dry, very friable when moist;
mildly alkaline; clear, wavy boundary.

C2—44 to 60 inches, pale-brown (10YR 6/8) silt loam, brown
(10YR 5/3) when moist; massive; soft when dry,
very friable when moist; caleareous, moderately al-
kaline.

The A horizon ranges from 10 to 14 inches in thickness.
The B horizon ranges from 24 to 36 inches in thickness. The
B2t horizon is 35 to 40 percent clay. The B3 horizon ranges
from silt loam to silty clay loam. The depth to lime is 34 to
60 inches.

Hastings soils are associated with Holder and Coly soils.
They have a more clayey B horizon than Holder soils. In
contrast with Coly soils, they have a B horizon and a thicker
A horizon and are deeper over lime.

Hastings silt loam, 0 to 1 percent slopes (Hs).—This
soil occupies irregularly shaped tracts on upland flats.
Areas range in size from 10 acres to several hundred
acres. )

Included in mapping are small depressions that are
shown on the map by a depression spot symbol; areas of
Holder silt loam, 0 to 1 percent slopes; and areas where
the surface layer has been altered by land leveling.

The main limitation in dryland areas is the lack of
sufficient rainfall in most years. Maintaining good tilth
and high fertility is a management concern in both dry-
land and irrigated areas. Runoff isslow.

The soil is well suited to dryland and irrigated crops.
Nearly all the acreage is cultivated, and much of it is
irrigated. Corn, sorghum, and alfalfa are the main crops.
The soil is also suited to grass, trees, and other less
intensive uses. Capability unit ITc-1 dryland, I-11 irri-
gated; Silty range site; Silty to Clayey windbreak

group.
Hobbs Series

The Hobbs series consists of deep, well-drained soils
on colluvial foot slopes at the base of hills and on
bottom land along creeks and narrow upland drainage-
ways. These soils formed in silty alluvium and loess.

In a representative profile, the surface layer is dark
gray and about 25 inches thick. The upper 5 inches is
silt loam, and the next 6 inches is silty clay loam. The
lower part is slightly hard silt loam. The underlying
material is light brownish-gray silt loam.

Hobbs soils are neutral throughout the profile. Perme-
ability is moderate, available water capacity is high, and
natural fertility is high.

These soils are well suited to cultivated crops and
range. They are suited to locally grown crops. Most of
the acreage is cultivated, and most of it is irrigated.
Small areas are in native grass.

Representative profile of Hobbs silt loam, 0 to 1 per-
cent slopes, in a cultivated field, 100 feet south and 0.4
mile east of the northwest corner of sec. 85, T. 14 N., R.
11 W.:
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Ap—O0 to 5 inches, dark-gray (10YR 4/1) silt loam, very dark
grayish brown (10YR 3/2) when moist; weak, fine,
granular structure; hard when dry, friable when
moist ; neutral ; abrupt, smooth boundary.

A12—35 to 11 inches, dark-gray (10YR 4/1) light silty clay
loam, very dark brown (10YR. 2/2) when moist;
weak, coarse, subangular blocky structure parting to
weak, fine, granular; hard when dry, friable when
moist; neutral; clear, smooth boundary.

Al13—11 to 25 inches, dark-gray (10YR 4/1) silt loam, black
(10YR 2/1) when moist; weak, coarse, subangular
blocky structure parting to weak, fine, subangular
blocky ; slightly hard when dry, friable when moist;
neutral; gradual, wavy boundary.

C—25 to 60 inches, light brownish-gray (2.5Y 6/2) silt loam,
dark grayish brown (2.5Y 4/2) when moist; weak,
coarse, subangular blocky structure; slightly hard
when dry, friable when moist; neutral.

The A horizon ranges from 20 to 30 inches in thickness. In
the upland drainageways it is stratified with material that is
dark gray to grayish brown and 5 to 10 inches thick. In
some areas there is a buried soil at a depth of 3 to 5 feet.
These soils are typically stratified with light- and dark- col-
ored lenses throughout the profile. They are normally well
drained, but upland drainageways overflow after intense
rain. Damage to crops is generally not severe.

Hobbs soils are associated with Hord, Grigston, and Gib-
bon soils. They are more stratified than Hord soils. They
have a thicker A horizon than Grigston soils. They have a
lower water table than Gibbon soils.

Hobbs silt loam, 0 to 1 percent slopes (Hb).—This soil
occupies irregularly shaped tracts on bottom land along
narrow upland drainage ways. Areas are 50 to several
hundred acres in size. This soil has the profile described
as representative for the series.

Included in mapping are small areas of Grigston silt
loam, Hobbs silt loam, occasionally flooded, and Hord
silt loam, 0 to 1 percent slopes.

Runoff is slow. Maintaining good tilth and high fertil-
ity is a management concern.

This soil is well suited to both dryland and irrigated
crops. Nearly all the acreage is cultivated ; much of it is
irrigated. Corn, sorghum, and alfalfa are the main crops.
This soil is also suited to grass, trees, and other less
intensive uses. Capability unit I-1 dryland, I-1 irri-
gated ; Silty Lowland range site; Silty to Clayey wind-
break group.

Hobbs silt loam, occasionally flooded (0 to 1 percent
slopes) (2Hb).—This soil occupies oblong tracts 3 acres to
several hundred acres in size along narrow upland
drains. It has a profile similar to the one described as
representative for the series, but the surface layer is
more stratified. The soil is occasionally flooded after
heavy rain, but flooding is of short duration.

Included in mapping are small areas of Hobbs silt
loam, 0 to 1 percent slopes.

The main hazard is the occasional flooding, which sel-
dom causes a total crop loss, but at times delays tillage
or makes reseeding necessary. Maintaining good tilth
and fertility is a management concern. Runoff is
medium.

This soil is suited to cultivated crops. Nearly all the
acreage is cultivated, and some of it is irrigated. Corn
and sorghum are the main crops. Small grain and
alfalfa are not so well suited as row crops because of
occasional flooding. The soil is also suited to grass, trees,
and other less intensive uses. Capability unit ITw-3

dryland, I-12 irrigated; Silty Overflow range site;
Moderately Wet windbreak group.

Hobbs silt loam, 1 to 3 percent slopes (HbA).—This soil
occupies oblong and irregularly shaped tracts 3 acres to
100 acres in size on stream terraces and foot slopes.

Included in mapping are small areas of Hord silt
loam, 0 to 1 percent slopes, and Hobbs silt loam, 8 to 5
percent slopes.

Runoff is medium. Water erosion is a slight hazard.
Maintaining good tilth and fertility is a management
concern.

This soil is well suited to cultivated crops, both dry-
land and irrigated. Nearly all the acreage is cultivated,
and much of it is irrigated. Corn, sorghum, and alfalfa
are the main crops. The soll is also suited to grass, trees,
and other less intensive uses. Capability unit ITe-1 dry-
land, ITe-1 irrigated; Silty Lowland range site; Silty
to Clayey windbreak group. .

Hobbs silt loam, 3 to 5 percent slopes (HbB).—This soil
occupies oblong and irregularly shaped tracts 3 to 75
acres in size on stream terraces and foot slopes. This soil
has a profile similar to that described as representative
for the series, but in areas that have been leveled the
surface layer is thinner.

Included in mapping are small areas of Hobbs silt
loam, 1 to 3 percent slopes.

Runoff is medium. Water erosion is a hazard on
unprotected fields. Maintaining good tilth and fertility is
a management concern.

This soil is well suited to cultivated crops, both dry-
land and irrigated. Nearly all the acreage is cultivated,
and much of it is irrigated. Corn, sorghum, and alfalfa
are the main crops. This soil is also suited to grass, trees,
and other less intensive uses. Capability unit ITe-11
dryland, IITe-1 irrigated; Silty Lowland range site;
Silty to Clayey windbreak group.

Holder Series

The Holder series consists of deep, well-drained,
nearly level to sloping soils on uplands west and north
of the Middle Loup River. These soils formed in Peo-
ria Loess.

In a representative profile, the surface layer is silt
loam about 13 inches thick. The upper 5 inches is very
dark grayish brown, and the lower 8 inches is dark gray-
ish brown. The subsoil is about 31 inches thick. It is
grayish-brown, hard, light silty clay loam in the upper
10 inches; brown, hard, light silty clay loam in the
middle 16 inches; and pale-brown, slightly hard silt
loam in the lower 5 inches. The underlying material is
very pale brown silt loam.

Holder soils are slightly acid in the upper part of the
surface layer, neutral in the lower part of the surface
layer and the upper part of the subsoil, mildly alkaline
in the lower part of the subsoil, and moderately alkaline
and calcareous in the underlying material. Permeability
is moderately slow, available water capacity is high, and
natural fertility is high except in eroded areas.

Holder soils are well suited to dryland and irrigated
crops. Nearly all the acreage is cultivated, and many
acres are irrigated. Part of the acreage is in range.
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Representative profile of Holder silt loam, 1 to 3 per-
cent slopes, in a cultivated field, 0.2 mile south and 0.25
mile west of the northeast corner of sec. 9, T. 16 N., R. 9
W.:

Ap—o0 to 5 inches, very dark grayish-brown (10YR 3/2) silt
loam, very dark brown (10YR 2/2) when moist,
weak, fine, granular structure parting to weak, very
fine, granular; slightly hard when dry, friable when
moist; slightly acid; abrupt, smooth boundary.

A12—5 to 13 inches, dark grayish-brown (10YR 4/2) silt
loam, very dark grayish brown (10YR 38/2) when
moist; weak, medium, subangular blocky structure
parting to weak, fine, granular; slightly hard when
dry, friable when moist; neutral; clear, wavy bound-

ary.

B21t—13 to 23 inches, grayish-brown (10YR 5/2) light silty
clay loam, dark grayish brown (10YR 4/2) when
moist; moderate, medium, subangular blocky struc-
ture parting to moderate, fine, subangular blocky;
hard when dry, firm when moist; neutral; clear,
wavy boundary.

B22t-—23 to 39 inches, brown (10YR 5/3) light silty clay
loam, dark brown (10YR 4/3) when moist; moder-
ate, medium, prismatic structure parting to moder-
ate, medium, subangular blocky; hard when dry,
firm when moist; neutral; clear, wavy boundary.

B3—39 to 44 inches, pale-brown (10YR 6/3) silt loam, brown
(10YR 5/3) when moist; weak, medium, subangular
blocky structure parting to weak, fine, subangular
blocky ; slightly hard when dry, friable when moist;
mildly alkaline; clear, wavy boundary.

C—44 to 60 inches, very pale brown (10YR 7/8) silt loam,
pale brown (10YR 6/3) when moist; weak, coarse,
prismatic structure; soft when dry, very friable
when moist; calcareous, moderately alkaline.

The A horizon ranges from silt loam to silty clay loam and
is 8 to 14 inches thick. The B horizon is 16 to 36 inches
thick. The B2t horizon is 27 to 35 percent clay. The depth to
lime is 36 to 50 inches.

Holder soils are associated with Hastings, Uly, and Coly
soils. They differ from Coly soils in having a B horizon.
They have less clay in the subsoil than Hastings soils. They
have more clay in the B horizon than Uly soils.

Holder silt loam, 0 to 1 percent slopes {Hg).—This soil
occupies irregularly shaped tracts 5 acres to several
hundred acres in size on upland flats.

Included in mapping are small areas of Hastings silt
loam, 0 to 1 percent slopes; small depressions that are
shown on the map by a depression spot symbol; and
areas where the surface layer has been altered by land
leveling.

Runoff is slow. In most years the main limitation for
dryland crops is insufficient rainfall. Maintaining good
tilth and high fertility is the main management concern
in both irrigated and dryland areas.

This soil is well suited to cultivated crops, both dry-
land and irrigated. Nearly all the acreage is cultivated,
and much of it is irrigated. This soil is also suited to
grass and trees and to use as wildlife habitat. Capability
unit ITe-1 dryland, I-11 irrigated; Silty range site;
Silty to Clayey windbreak group.

Holder silt loam, 1 to 3 percent slopes {HgA).—This
soil occupies irregularly shaped areas 5 acres to several
hundred acres in size on uplands. It has the profile
described as representative for the series.

Included in mapping are small areas of Holder silt
loam, 0 to 1 percent slopes; Holder silt loam, 3 to 5 per-
cent slopes, eroded; and areas where the surface layer
has been altered by land leveling.

Runoff is slow. Water erosion is a hazard. Maintaining
good tilth and a high level of fertility is the chief con-
cern in management.

This soil is well suited to cultivated crops, both dry-
land and irrigated. Nearly all the acreage is cultivated,
and most of it is irrigated. Corn, sorghum, and alfalfa
are the main crops. This soil is also suited to grass, trees,
and other less intensive uses. Capability unit ITe-1 dry-
land, ITe-1 irrigated; Silty range site; Silty to Clayey
windbreak group.

Holder silt loam, 3 to 5 percent slopes, eroded
(HgB2).—This soil occupies irregularly shaped tracts 5 acres
to several hundred acres in size on upland ridges. It has
a profile similar to the one described as representative
for the series, but the surface layer is eroded and about 4
inches thinner.

Included in mapping are small areas of Holder silt
loam, 1 to 8 percent slopes, and areas where the surface
layer has been altered by land leveling.

Runoff is medium. Water erosion is the main hazard.
Maintaining good tilth and a high level of fertility is a
concern in management.

This soil is suited to cultivated crops, both dryland
and irrigated. Most of the acreage is cultivated, and
much of it is irrigated. Corn, sorghum, and alfalfa are
the main crops. This soil is also suited to grass, trees,
and other less intensive uses. Capability unit ITe-11
dryland, ITTe-1 irrigated; Silty range site; Silty to
Clayey windbreak group.

Holder silt loam, 5 to 11 percent slopes (HgC).—This
soil occupies hillsides and ridges on uplands. Areas are 3
to 100 acres in size.

Included in mapping are small areas of Uly silt loam,
5 to 11 percent slopes, and Holder silty clay loam, 5 to
11 percent slopes, eroded.

Runoff is medium. Water erosion is a hazard in culti-
vated areas. Good tilth and a high level of fertility must
be maintained.

Nearly all the acreage is in native grass and is used
for range. Some is in cultivated crops. Corn, sorghum,
and alfalfa are the main crops. This soil is also suited to
grass, trees, and other less intensive uses. Capability unit
IITe-1 dryland, IVe-1 irrigated; Silty range site;
Silty to Clayey windbreak group.

Holder silty clay loam, 5 to 11 percent slopes, eroded
(HpC2).—This soil occupies hillsides and ridges on uplands.
Aveas are 8 acres to 100 acres in size. This soil has a
profile similar to the one described as representative for
the series, but erosion has removed a fourth to half of
the original surface layer. The present surface layer is
silty clay loam 7 to 9 inches thick. In some cultivated
areas, the subsoil is exposed.

Included in mapping are small areas of Holder silty
clay loam, 5 to 11 percent slopes, severely eroded.

Runoff is medium. Water erosion is a hazard. Good
tilth and high level of fertility must be maintained.

All the acreage is cultivated or has been cultivated.
Some is irrigated. Some areas have been reseeded to
grass. Corn, sorghum, and_alfalfa are the main crops.
This soil is also suited to grass, trees, and other less
intensive uses. Capability unit IITe-1 dryland, IVe-1
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irrigated; Silty range site; Silty to Clayey windbreak
group.

Holder silty clay loam, 5 to 11 percent slopes, severely
eroded (HpC3).—This soil occupies irregularly shaped
tracts 3 acres to several hundred acres in size on ridge-
tops and upper parts of slopes on uplands. It has a pro-
file similar to the one described as representative for the
series, but erosion has removed most or all of the origi-
nal surface layer. The present surface layer is silty clay
loam. It is thinner and lighter colored than is defined in
the range for the series. In some areas it is 5 inches thick,
but in many areas the subsoil is exposed. The subsoil is 10
to 20 inches thick. This soil is calcareous at the surface in
most areas.

Included in mapping are small areas of Holder silty
clay loam, 5 to 11 percent slopes, eroded, and Coly silt
loam, 5 to 15 percent slopes. ,

Runoff is medium. Fertility is very low, and the
organic-matter content is low. Water erosion is a serious
hazard. Improving tilth and fertility is a management
concern. This soil is deficient in nitrogen and phospho-
rus.

All the acreage is used for cultivated crops or has been
reseeded to native grass. Corn, sorghum, and alfalfa are
the main crops. This soil is also suited to trees and other
less intensive uses. Capability unit IVe-81 dryland,
IVe-11 irrigated; Silty range site; Silty to Clayey
windbreak group.

Hord Series

The Hord series consists of deep, well-drained, nearly
level soils on stream terraces along the rivers and creeks.
These soils formed in silty alluvium and loess (fig. 6).

In a representative profile, the surface layer is dark-
gray silt loam about 20 inches thick. The subsoil is about
19 inches thick. It is grayish-brown, hard, light silty
clay loam in the upper 10 inches and light brownish-
gray, slightly hard silt loam in the lower 9 inches. The
underlying material is pale-brown silt loam.

Hord soils are slightly acid to neutral in the surface
layer, neutral in the subsoil, and mildly alkaline to mod-
erately alkaline and calcareous in the underlying mate-
rial. Permeability is moderate, available water capacity
1s high, and natural fertility is high.

These soils are well suited to both dryland and irri-
gated crops. They are suited to all locally grown crops.
Nearly all the acreage is cultivated. Some is in native
grass.

Representative profile of Hord silt loam, 0 to 1 percent
slopes, in a cultivated field, 0.15 mile north and 100 feet
w‘;vest of the southeast corner of sec. 14, T. 15 N., R. 11

Ap—O0 to 6 inches, dark-gray (10YR 4/1) silt loam, very dark
brown (10YR 2/2) when moist; weak, fine, granular
structure parting to weak, very fine, granular;
slightly hard when dry, friable when moist; slightly
acid; abrupt, smooth boundary.

A12—6 to 20 inches, dark-gray (10YR 4/1) silt loam, very
dark brown (10YR 2/2) when moist; weak, medium,
subangular blocky structure parting to weak, fine,
granular; slightly hard when dry, friable when
moist; neutral; clear, smooth boundary.

B2—20 to 30 inches, grayish-brown (10YR 5/2) light silty
clay loam, very dark grayish brown (10YR 3/2)
when moist; weak, medium, subangular blocky struc-
ture parting to weak, fine, subangular blocky; hard
when dry, firm when moist; neutral; clear, wavy
boundary.

B3—30 to 39 inches, light brownish-gray (10YR 6/2) silt
loam, dark grayish brown (10YR 4/2) when moist;
weak, medium, subangular blocky structure parting
to weak, fine, subangular blocky ; slightly hard when
dry, friable when moist; neutral ; clear, wavy bound-
ary.

C—39 to 60 inches, pale-brown (10YR 6/3) silt loam, grayish
brown (2.5Y 5/2) when moist; weak, medium, pris-
matie structure; soft when dry, very friable when
moist; neutral.

The A horizon ranges from 12 to 20 inches in thickness
and from dark gray to grayish brown in color. The B hori-
zon ranges from 18 to 34 inches in thickness and from silt
loam to silty clay loam in texture. It is 25 to 82 percent clay.
In some areas sand deposits and buried soils occur in the C
horizon.

Hord soils are associated with Hall, Detroit, and Hobbs
soils. They have a less clayey B horizon than Hall or Detroit
soils. In contrast with Hobbs soils, they have a B horizon
and are less stratified. :

Hord silt loam, 0 to 1 percent slopes (Hd).—This soil
occupies irregularly shaped tracts 3 acres to several
hundred acres in size on stream terraces.

Included in mapping are small areas of Hall silt loam,
0 to 1 percent slopes; small areas of Hobbs silt loam, 0
to 1 percent slopes; and some areas where the surface
layer has been altered by land leveling.

Runoff is slow. In most years the main limitation for
dryland crops is insufficient rainfall. Maintaining good
tilth and fertility are management concerns in both dry-
land and irrigated areas.

This soil is well suited to cultivated crops, both dry-
land and irrigated. Nearly all the acreage is cultivated,
and much of it is irrigated. Corn, sorghum, and alfalfa
are the main crops. This soil is also suited to trees, grass,
and other less intensive uses. Capability unit ITc-1 dry-
land, I-11 irrigated ; Silty Lowland range site; Silty to
Clayey windbreak group.

Inavale Series

The Inavale series consists of deep, excessively drained,
nearly level to gently sloping soils on bottom land of the
Loup River Valleys and in the southeastern part of the
county. These soils formed in loamy and sandy alluvium.

In a representative profile, the surface layer is dark-
gray loamy fine sand about 8 inches thick. The transi-
tional layer is grayish-brown, soft loamy fine sand about
5 inches thick. The underlying material is fine sand and
sand. This material is light brownish gray in the upper
10 inches and white below. The lower part has common,
fine, faint, dark reddish-brown mottles.

Inavale soils have a slightly acid surface layer and are
neutral below. Permeability is rapid, available water
capacity is low, and natural fertility is low.

Inavale soils are suited to range and cultivated crops.
Most of the acreage is used for range and hay. )

Representative profile of Inavale loamy fine sand in
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Figure 6.—Profile of Hord silt loam, a deep soil that has a thick surface layer.

native grass pasture, 150 feet north and 100 feet west of weak, medium, subangular blocky structure parting
southeast corner of sec. 22, T. 13 N., R. 11W.: to weak, fine, subangular blocky; soft when dry,
: ? very friable when moist; neutral; clear, smooth

A—0 to 8 inches, dark-gray (10YR 4/1) loamy fine sand, very boundary.
dark brown (10YR 2/2) when moist; weak, fine, 01—13 to 23 inches, light brownish-gray (10YR 6/2) flne
granular structure; soft when dry, very friable when sand and sand, grayish brown (10YR 5/2) when
moist ; slightly acid; clear, smooth boundary. moist; single grain; loose; neutral; clear, wavy

AC—8 to 13 inches, grayish-brown (10YR 5/2) loamy fine boundary.

sand, dark grayish brown (10YR 4/2) when moist; (C2—23 to 60 inches, white (10YR 7/2) fine sand and sand,
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light brownish gray (10YR 6/2) when moist; com-
mon, fine, faint, dark reddish-brown mottles; single
grain; loose ; neutral.

The A horizon ranges from loam to loamy sand in texture
and from 5 to 10 inches in thickness. The AC horizon is as
much as 10 inches thick. It ranges from fine sandy loam to
sand in texture. The C horizon is thinly stratified with silt
in some areas.

Inavale soils are associated with Boel and Darr soils. They
have a deeper water table than Boel soils and are coarser
textured than Darr soils.

Inavale fine sand (0 to 5 percent slopes) (If).—This soil
occupies elongated tracts 3 acres to several hundred acres
in size on bottom land and low stream terraces. It has a
profile similar to the one described as representative for
the series, but it has a fine sand surface layer.

Included in mapping are small areas of Inavale loamy
fine sand.

Runoff is slow. Soil blowing is a hazard on unpro-
tected fields. Low available water capacity, rapid perme-
ability, and a low level of fertility are limitations.

Most of the acreage is in native grass and is used for
range ahd hay. The soil is poorly suited to cultivated
crops because 1t is too droughty and unstable. Tt is suited
to trees and other less intensive uses. Capability unit
Vle-5 dryland; Sands range site; Very Sandy wind-
break group.

Inavale loamy fine sand (0 to 5 percent slopes) (Ig).—
This soil occupies elongated tracts 3 acres to several
hundred acres in size on bottom land and low stream ter-
races. It has the profile described as.representative for
the series.

Included in mapping are small areas of Inavale fine
sandy loam and Inavale fine sand.

Runoff is slow. Soil blowing is a hazard on unpro-
tected fields. Low available water capacity and low fer-
tility are limitations.

Most of the acreage is in native grass and is used for
range and hay. A small acreage is used for cultivated
crops. Corn, sorghum, and alfalfa are the main crops.
This soil is also suited to trees and other less intensive
uses. Capability unit IITe-5 dryland, IITe-5 irrigated;
Sands range site; Sandy windbreak group.

Inavale fine sandy loam (0 to 5 percent slopes) {In).—
This soil occupies elongated tracts 3 to 50 acres in size
on bottom land and low stream terraces. It has a profile
similar to the one described as representative for the
series, but it has a fine sandy loam surface layer.

Included in mapping are small areas of Inavale loamy
fine sand and Inavale Joam.

Runoff is slow. Soil blowing is a hazard in unpro-
tected fields. Low available water capacity and low fer-
tility are limitations.

Most of the acreage is in native grass and is used for
range and hay. A small acreage is cultivated. Corn,
sorghum, and alfalfa are the main crops. This soil is also
suited to trees and other less intensive uses. Capability
unit IITe-3 dryland, IITe-3 irrigated; Sands range
site; Sandy windbreak group.

Inavale loam (0 to 5 percent slopes) (la).—This soil occu-
pies elongated tracts 3 to 50 acres in size on bottom land
and low terraces. It has a profile similar to the one
described as representative for the series, but it has a
loam surface layer.

Included in mapping are small areas of Inavale fine
sandy loam and Darr silt loam.

Runoff is slow. Available water capacity is low, perme-
ability is rapid, and fertility.is low.

Most of the acreage is used for cultivated crops. The
rest is in native grass. The soil is also suited to trees and
other less intensive uses. Capability unit ITs-51 dry-
land, IITe-11 irrigated; Sands range site; Sandy wind-
break group.

Kenesaw Series

The Kenesaw series consists of deep, well-drained,
nearly level to sloping soils on stream terraces and
uplands. These soils formed in silty alluvium or loess.

In a representative profile, the surface layer is dark
grayish-brown silt loam about 8 inches thick. The transi-
tional layer is light brownish-gray, slightly hard silt
loam about 6 inches thick. The underlying material is
light-gray silt loam in the upper 32 inches and white,
fine sand below.

Kennesaw soils are mildly alkaline in the surface layer
and are moderately alkaline in the transition layer and
underlying material. Permeability is moderate, available
water capacity is high, and natural fertility is medium.

Kenesaw soils are suited to cultivated crops and range.
They are suited to all locally grown crops. Most of the
acreage is cultivated.

Representative profile of Kenesaw silt loam, 0 to 1
percent slopes, in a cultivated field, 0.2 mile east and 0.2
rlréile {1‘?rth of the southwest corner of sec. 28, T. 13 N,

O W.:

Ap—o0 to 5 inches, dark grayish-brown (10YR 4/2) silt loam,
very dark brown (10YR 2/2) when moist; weak, fine,
granular structure; slightly hard when dry, friable
when moist; mildly alkaline; abrupt, smooth bound-

ary.

A12—5 to 8 inches, dark grayish-brown (10YR 4/2) silt loam,
very dark brown (10YR 2/2) when moist; weak, me-
dium, subangular blocky structure parting to weak,
fine, granular; slightly hard when dry, friable when
moist; mildly alkaline; clear, wavy boundary.

AC—S8 to 14 inches, light brownish-gray (2.5Y 6/2) silt loam,
dark grayish brown (2.5Y 4/2) when moist; weak,
coarse, subangular blocky structure parting to weak,
medium, subangular blocky ; slightly hard when dry,
friable when moist; calcareous, moderately alkaline;
few, fine, faint, dark reddish-brown iron stains;
clear, wavy boundary. :

C1—14 to 46 inches, light-gray (2.5Y 7/2) silt loam, grayish
brown (2.5Y 5/2) when moist; weak, coarse, suban-
gular blocky structure parting to weak, medium, sub-
angular blocky; soft when dry, very friable when
moist; calcareous, moderately alkaline; few, - fine,
distinct, dark reddish-brown iron stains; abrupt,
wavy boundary.

IIC2—46 to 60 inches, white (2.5Y 8/2) fine sand, light gray
(2.5Y 7/2) when moist; single grain; loose; mildly
alkaline.

The A horizon ranges from very fine sandy loam to silt
loam in texture, from 7 to 10 inches in thickness, and from
dark gray to dark grayish brown in color. The AC horizon
ranges from light brownish gray to light gray in color, from
9 to 16 inches in thickness, and from very fine sandy loam to
light silty clay loam in texture. The C1 horizon ranges from
very fine sandy loam to silt loam in texture and from 20
inches to many feet in thickness. The depth to the IIC2 hori-
zon ranges from 40 inches to about 10 feet.

Kenesaw soils are associated with Holder, Hord, and Or-
tello soils. They differ from Holder soils in not having a B
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horizon. They have a thinner A horizon than Hord soils, and
lime is closer to the surface. They have a siltier C horizon
than Ortello soils.

Kenesaw silt loam, 0 to 1 percent slopes (Ks).—This
soil is in irregularly shaped tracts 3 to 100 acres in size
on stream terraces and uplands. It has the profile
described as representative for the Kenesaw series.

Included in mapping are small areas of Kenesaw silt
loam, 1 to 5 percent slopes, and Ortello loam, 0 to 1 per-
cent slopes; eroded areas; small alkali spots; and areas
where the surface layer has been altered by land level-
ing.

Runoff is slow. In most years the main limitation for
dryland crops is insufficient rainfall. Maintaining good
tilth and high fertility is the main concern in manage-
ment in irrigated areas.

Nearly all the acreage is cultivated. The soil is well
suited to cultivated crops, both dryland and irrigated.
Corn, sorghum, and alfalfa are the main crops. This soil
is also suited to grass and trees. Capability unit IIc-1
dryland, I-11 irrigated; Silty range site; Silty to
Clayey windbreak group.

Kenesaw silt loam, 1 to 5 percent slopes (KsB).—This
soil occupies irregularly shaped tracts 3 acres to 200
acres in size on stream terraces and uplands.

Included in mapping are small areas of Kenesaw silt
loam, 0 to 1 percent slopes, and Ortello loam, 1 to 5 per-
cent slopes; small alkali and sand spots; and areas where
the surface layer has been altered by land leveling.

Runoff is slow in nearly level areas and medium on
the gentle slopes. Water erosion is a hazard on unpro-
tected fields. Maintenance of tilth and fertility is the
main concern in management.

Nearly all the acreage is cultivated. This soil is suited
to both dryland and irrigated crops. Corn, sorghum, and
alfalfa are the main crops. The soil is also suited to
grass and trees and other less intensive uses. Capability
unit ITe-1 dryland, ITe-1 irrigated; Silty range site;
Silty to Clayey windbreak group.

Kenesaw silt loam, 5 to 11 percent slopes (KsC).—This
soil occupies irregularly shaped areas 3 acres to 50 acres
in size on uplands and stream terraces.

Included with this soil in mapping are small areas of
sand that are shown on the map by spot symbols.

Runoff is medium. Water erosion is a hazard on
unprotected fields. Maintaining tilth and fertility is the
main concern in management.

Nearly all the acreage is cultivated. This soil is suited
to cultivated crops. Corn, sorghum, and alfalfa are the
main crops. The soil is also suited to grass and trees and
other less intensive uses. Capability unit FTe-1 dry-
land, IVe-1 irrigated; Silty range site; Silty to Clayey
windbreak group.

Kenesaw-Slickspots complex (0 to 2 percent slopes)
(KSz).—This mapping unit is about 70 percent Kenesaw silt
loam and 80 percent Slickspots. These soils occupy
stream terraces.

The profile of the Kenesaw soil is similar to that
described for the Kenesaw series. Slickspots are
described under the heading “Slickspots.” They occur as
alkali areas throughout the complex, mainly in depres-
sions in.flat basins that are 20 to 100 feet in diameter.
They are surrounded by Kenesaw soils. In pastures

Slickspots appear as small depressions or buffalo wal-
lows, and in cultivated fields they appear as light-col-
ored, puddled areas. They are difficult to work.

Included in mapping are small areas of Ortello loam,
1 to 5 percent slopes, and sandspots, which are shown on
the map by spot symbols.

The main concern in management is the high alkalin-
ity of the Slickspots. Surface drainage is needed. Runoff
is slow. Permeability is very slow in the Slickspot areas.
Phosphorus is deficient in these areas. If the soils are
dry, they are hard and cloddy. If wet, they are sticky.
Tractors commonly get stuck in these areas.

This soil complex is used for range and cultivated
crops. Much of the cultivated land is irrigated. Corn,
sorghum, and alfalfa are the main crops. Growth of
crops is more favorable on the Kenesaw soil than on
Slickspots. This soil complex is also suited to trees.
Capability unit IVs-1 dryland, IITs-1 irrigated; Kene-
saw soil in Silty range site and Silty to Clayey wind-
break group. Slickspots in Saline Lowland range site
and Moderately Saline or Alkali windbreak group.

Lamo Series

The Lamo series consists of deep, somewhat poorly
drained, nearly level soils on bottom land and low
stream terraces in the Loup River Valleys. These soils
formed in loamy alluvium. The water table fluctuates
between depths of 2 and 6 feet.

In a representative profile, the surface layer is about
26 inches thick. It is very dark gray silt loam in the
upper 5 inches, dark-gray silt loam in the next 8 inches,
and very dark gray silty clay loam in the lower 13
inches. The transitional layer is dark-gray, very hard
silty clay loam about 9 inches thick. The underlying
material is gray silty clay loam that contains a few dis-
tinct, olive mottles in the upper part.

Lamo soils are mildly alkaline at the surface and mod-
erately alkaline and ecalcareous below a depth of 5
inches. Permeability is moderately slow, available water
capacity is high, and natural fertility is high.

Lamo soils are suited to cultivated crops and range.
Most of the acreage is cultivated. Most locally grown
crops are suited. Spring-sown small grain is not well
suited, because of the high water table early in spring.
Some of the acreage is in native grass.

Representative profile of Lamo silt loam in a culti-
vated field 350 feet north and 0.1 mile west of the south-
east corner of sec. 18, T. 15 N., R. 10 W.:

Ap—O to 5 inches, very dark gray (10 YR 3/1) silt loam,
black (10YR 2/1) when moist; weak, coarse, granu-
lar structure parting to weak, fine, granular; slightly
hard when dry, friable when moist; mildly alkaline;
abrupt, smooth boundary.

A12—5 to 13 inches, dark gray (10YR 4/1) silt loam, black
(10YR 2/1) when moist; weak, medium, subangular
blocky structure parting to weak, very fine, subangu-
lar blocky; hard when dry, friable when moist; cal-
careous, moderately alkaline; abrupt, smooth bound-

ary.

A13—13 to 26 inches, very dark gray (10YR 38/1) silty clay
loam, black (10YR 2/1) when moist; moderate, me-
dium, subangular blocky structure parting to moder-
.ate, fine, subangular blocky; very hard when dry,
firm when moist; calcareous, moderately alkaline;
clear, smooth boundary.
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ACg—26 to 35 inches, dark-gray (2.5Y 4/1) silty clay loam,
very dark gray (2.5Y 3/1) when moist; moderate,
medium, subangular blocky structure parting to mod-
erate, fine, subangular blocky; very hard when dry,
firm when moist; calcareous, moderately alkaline;
gradual, wavy boundary.

Clg—35 to 51 inches, gray (2.5Y 5/1) silty clay loam, dark
gray (2.5Y 4/1) when moist; few, medium, distinet,
olive mottles; moderate, medium, subangular blocky
structure parting to moderate, fine, subangular
blocky; hard when dry, firm when moist; calcareous,
moderately alkaline ; gradual, wavy boundary.

C2g—51 to 60 inches, gray (2.5Y 5/1) silty clay loam, dark
gray (2.5Y 4/1) when moist; massive; hard when
ii.ry, firm when moist; calcareous, moderately alka-
ine.

The A horizon ranges from 16 to 30 inches in thickness,
and the AC horizon from 8 to 20 inches. The C horizon
ranges from silty clay loam to silt loam. In many areas the
f(’Je}tmrizon is mixed sand and gravel at a depth of 4 to 10
eet.

Lamo soils are associated with Gibbon and Ord Soils. They
have a thicker A horizon than Gibbon or Ord soils, and they
are more clayey in the AC and C horizons.

Lamo silt loam (0 to 2 percent slopes) (la).—This soil
is on irregularly shaped, 3- to 60-acre tracts on bottom
land and low stream terraces.

Included in mapping are small areas of Gibbon silt
loam and Ord loam.

The main limitation is the moderately high water
table that delays seedbed preparation early in spring.
Runoff is slow. Surface drainage is needed during
periods of heavy rainfall. Keeping this soil in good tilth
and at a high level of fertility is a concefn in manage-
ment. '

Nearly all the acreage of this soil is used for culti-
vated crops. Much of it is irrigated. Corn, sorghum, and
alfalfa are the main crops. Spring-sown small grain is
not well suited because the soil is wet. This soil is also
suited to grass and trees. Capability unit ITw—4 dry-
land, ITw—4 irrigated; Subirrigated range site; Moder-
ately Wet windbreak group.

Libory Series

The Libory series consists of deep, moderately well
drained, nearly level to gently sloping soils on stream
terraces south and east of the Middle Loup River. These
soils formed in silty alluvium, loess, reworked eolian
sand, or a combination of these.

In a representative profile, the surface layer-is very
dark grayish-brown loamy fine sand about 10 inches
thick. The transitional layer is brown, soft loamy sand
about 5 inches thick. The subsoil is dark grayish-brown
silt loam about 14 inches thick. The upper part of the
underlying material is light-gray silt loam, 6 inches
thick, that has few reddish-brown mottles. The lower
part is light-gray silty clay loam that has common red-
dish-brown mottles,

Libory soils are neutral throughout the profile. Perme-
ability is moderate to moderately slow, available water
capacity is high, and natural fertility is medium.

These soils are suited to cultivated- crops and range.
They are suited to most locally grown crops. Most of the
acreage is cultivated. Some is in native grass.

The Libory soils in Howard County are mapped only
with Boelus soils.
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Representative profile of Libory loamy fine sand in a
cultivated field in an area of Libory-Boelus loamy fine
sands, 350 feet west and 75 feet north of the southeast
corner of sec. 35, T. 15 N., R. 9 W.:

Ap—O to 10 inches, very dark grayish-brown (10YR 3/2)
loamy fine sand, very dark brown (10YR 2/2) when
moist; weak, fine, granular structure; soft when dry,
very friable when moist; neutral; abrupt, smooth
boundary.

A12—10 to 15 inches, brown (10YR 5/8) loamy sand, dark
brown (10YR 4/3) when moist ; weak, medium, suban-
gular blocky structure parting to weak, very fine,
granular; soft when dry, very friable when moist;
neutral ; clear, wavy boundary.

IIB2b—15 to 29 inches, dark grayish-brown (10YR 4/2) silt
loam, very dark grayish brown (10YR 3/2) when
moist; weak, coarse, subangular blocky structure
parting to weak, medium, subangular blocky;
slightly hard when dry, friable when moist; neutral;
clear, wavy boundary.

IIC1—29 to 35 inches, light-gray (2.5Y 7/2) silt loam, grayish
brown (2.5Y 5/2) when moist; few, fine, faint, red-
dish-brown mottles; weak, coarse, subangular blocky
structure parting to weak, medium, subangular
blocky.; slightly hard when dry, friable when moist;
neutral ; gradual, wavy boundary.

IIC2—35 to 60 inches, light-gray (2.5Y 7/2) silty clay loam,
light brownish gray (2.5Y 6/2) when moist; common,
medium, distinct, reddish-brown mottles; massive;
very hard when dry, firm when moist; neutral.

The Ap horizon ranges from loamy fine sand to fine sand in
texture, from 7 to 14 inches in thickness, and from dark
grayish brown to very dark grayish brown in color. The A12
horizon ranges from loamy fine sand to fine sand in texture
and from 5 to 16 inches in thickness. The IIB and IIC hori-
zons range from 1 to 25 feet in thickness. but in most areas
the substratum is sandy material at a depth of 4 to 10 feet.
The ITAB horizon is absent in many areas.

Libory soils are associated with Boelus, Loretto, and Ovina
soils. They have a more mottled and grayish colored C hori-
zon than Boelus soils and a coarser textured Al12 horizon
than Loretto soils. They have a lower water table and a finer
textured C horizon than Ovina soils.

Libory-Boelus fine sands (0 to 5 percent slopes) (LB).—
This mapping unit is about 65 percent Libory fine sand
and 25 percent Boelus fine sand. Kenesaw silt loam, 1 to
5 percent slopes, and Valentine fine sand, rolling, make
up the remaining 10 percent. These soils, are on stream
terraces. .

The principal soils in this complex have characteristics
similar to those described as representative for their
respective series, but they have a fine sand surface layer.
In cultivated areas, soil blowing has winnowed the sur-
face layer and changed the original thickness and color.
The surface layer is thicker in the swales and thinner on
the knobs. Much of the organic matter has been removed.

Runoff is slow. Soil blowing is a serious hazard on
unprotected fields. Maintaining good tilth and a high
level of fertility is another concern in management.

This complex is used for range and cultivated crops.
Most of the acreage is in native grass. The rest is culti-
vated. Corn, sorghum, and alfalfa are the main crops.
The soils are also suited to trees and other less intensive
uses. Capability unit IVe-5 dryland; Sands range site;
Very Sandy windbreak group. -

Libory-Boelus loamy fine sands (0 to 5 percent slopes)
(LC).—This mapping unit is made up of areas of Libory
loamy fine sand and Boelus loamy fine sand that are so
intermingled it i5 not practicable to separate them on the
soil map. Libory loamy fine sand makes up 70 percent of
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the unit, Boelus loamy fine sand makes up 25 percent,
and Thurman loamy fine sand, 0 to 8 percent slopes, and
Kenesaw silt loam, 1 to 5 percent slopes, make up the
remaining 5 percent. These soils are on stream terraces.

The soils in this complex have the profiles described as
representative for their respective series.

Runoff is slow. Soil blowing is a serious hazard on
unprotected fields. Maintaining good tilth and a high
level of fertility is another concern in management.

Most of the acreage is used for cultivated crops. Corn,
sorghum, and alfalfa are the main crops. Some of the
acreage is in native grass and is used for range. This
complex is also suited to trees and to other less intensive
uses. Capability unit IITe-5 dryland, IIXe-5 irrigated;
Sandy range site; Sandy windbreak group.

Loretto Series

The Loretto series consists of deep, well-drained,
nearly level to gently sloping soils on stream terraces
south and east of the Middle Loup River. These soils
formed in loess and eolian sand.

In a representative profile, the surface layer is dark
grayish-brown loamy fine sand and fine sandy loam
about 18 inches thick. It is loamy fine sand in the upper
7 inches and fine sandy loam in the lower 11 inches. The
subsoil .is hard silt loam about 20 inches thick. It is
brown in the upper 14 inches and pale brown in the
lower 6 inches. The underlying material is pale-brown
silt loam. ‘

Loretto soils are slightly acid in the surface layer,
mildly alkaline in the subsoil, and moderately alkaline
and calcareous in the underlying material. Permeability
is moderate, available water capacity is high, and natu-
ral fertility is medium.

Loretto soils are well suited to cultivated crops and
range. Most of the acreage is cultivated. Some is in
native grass. Most locally grown crops are suited.

Representative profile of Loretto loamy fine sand in an
area of Loretto complex, 0 to 5 percent slopes, in a culti-
vated field, 0.25 mile east and 0.25 mile north of the
southwest corner of sec. 34, T. 13N, R. 9 W.:

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) loamy fine
sand, very dark grayish brown (10YR 3/2) when
moist; weak, fine, granular structure; soft when dry,
very friable when moist; slightly acid; abrupt,
smooth boundary.

A12—7 to 18 inches, dark grayish-brown (10YR 4/2) fine
sandy loam, very dark brown (10YR 2/2) when
moist; weak, coarse, subangular blocky structure
parting to weak, medium, subangular blocky; soft
when dry, very friable when moist; neutral; clear,
wavy boundary.

B2—18 to 32 inches, brown (10YR 5/3) silt loam, dark gray-
ish brown (10YR 4/2) when moist; weak, medium,
prismatic structure parting to weak, medium, suban-
gular blocky; hard when dry, firm when moist;
mildly alkaline; clear, wavy boundary.

B3—32 to 38 inches, pale-brown (10YR 6/3) silt loam, brown
(10YR 5/3) when moist; weak, medium, prismatic
structure parting to weak, medium, subangular
blocky ; hard when dry, firm when moist; mildly al-
kaline; clear, wavy boundary.

C—38 to 60 inches, pale-brown (10YR 6/3) silt loam, brown
(10YR b5/3) when moist; massive; slightly hard
when dry, friable when moist; moderately alkaline.

The Ap horizon ranges from fine sandy loam to loamy fine
sand. The combined thickness of the Ap and Al horizons is
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12 to 20 inches. The B horizon ranges from 12 to 30 inches
in thickness and from loam to silty ‘clay loam in texture.
Buried surface layers ranging from very dark grayish brown
to grayish brown are common in the C horizon. ’

Loretto soils are associated with Boelus, Libory, and Or-
tello soils. They have a finer textured A12 horizon than Boe-
lus and Libory soils and a finer textured C horizon than Or-
tello soils.

Loretto complex, 0 to 5 percent slopes {l}.—This map-
ping unit is about 50 percent Loretto soils, and about 45
percent soils that are similar to Loretto soils, but have
mottled and grayish silt loam underlying material, like
the underlying material described for Libory soils.
Ortello loam, 0 to 1 percent slopes, and Kenesaw silt
loam, 0 to 1 percent slopes, make up the remaining 5
percent. The soils in this complex are so intermingled it
is not practicable to separate them on the soil map. They
are on stream terraces. Areas are 3 to 100 acres in size.

The Loretto, Kenesaw, and Ortello soils have charac-
teristics similar to those described as representative for
their respective series. The surface layer generally is fine
sandy loam, but the plow layer ranges from fine sandy
loam to loamy sand in cultivated fields.

Runoff is medium. Soil blowing is a hazard on unpro-
tected fields. Good tilth and a high level of fertility must
be maintained.

Most of the acreage of this complex is used for
cultivated crops. Corn, sorghum, and alfalfa are the
main crops. Some of the acreage 1s in native grass used
for range. These soils are also suited to trees and to
other less intensive uses. Capability unit TIe-3 dryland,
ITe-3 irrigated; Sandy range site; Sandy windbreak

group.

Marsh

Marsh (M) is very poorly drained and frequently flooded.
It is made up of nearly level, old river channels. The
water table is at or above the surface most of the year.

In most places the soil material is a thin layer of silt
loam over sand. Thin to thick layers of organic material
cover much of the area.

Marsh supports a thick stand of cattails, rushes,
sedges, and other aquatic plants. It is suitable only as
wildlife habitat and recreation areas. Capability unit
VIIIw-1; Undesirable windbreak group.

Nuckolls Series

The Nuckolls series consists of steep, deep, excessively
drained soils that are on uplands adjacent to the Loup
River Valleys. These soils formed in somewhat reddish
loess, older than Peoria Loess.

In a representative profile, the surface layer is-dark
arayish-brown silt loam about 7 inches thick. The subsoil
is about 87 inches thick. Tt has 4 distinct layers. The top
7 inches is grayish-brown, hard silty clay loam. The next
layer is a brown, hard silty clay loam .10 inches thick
that overlies a grayish-brown, hard light silty clay loam
15 inches thick. The lower 5 inches of the subsoil is
light-brown silt loam. The underlying material is red-
dish-yellow silt loam. '

Nuckolls soils are neutral in the surface layer and
upper part of the subsoil and calcareous and moderately
alkaline in the lower part of the subsoil and underlying
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material. Permeability is moderately slow, available
water capacity is high, and natural fertility is medium.

Nearly all the acreage is pasture. The soils are not
suitable for cultivation because of the steep slopes and
severe hazard of water erosion.

Representative profile of Nuckolls silt loam in an area
of Nuckolls soils, 15 to 81 percent slopes, severely eroded,
0.4 miles south and 0.18 mile west of the northeast corner
of sec. 3, T. 15 N, R. 9 W.:

A—0 to 7 inches, dark grayish-brown (10YR 4/2) silt loam,
very dark grayish brown (10YR 3/2) when moist;
weak, medium, subangular blocky structure parting
to weak, fine, granular; slightly hard when dry, fria-
ble when moist ; neutral ; clear, smooth boundary.

B1—7 to 14 inches, grayish-brown (10YR 5/2) silty clay
loam, dark grayish brown (10YR 4/2) when moist;
weak, medium, prismatic structure parting to weak,
medium, subangular blocky; hard when dry, firm
when moist ; neutral ; clear, wavy boundary.

B21—14 to 24 inches, brown (10YR 5/3) silty clay loam,
dark brown (10YR 4/3) when moist; moderate, me-
dium, prismatic structure parting to moderate, me-
dium, subangular blocky; hard when dry, firm when
moist ; neutral ; clear, wavy boundary.

B22-—24 to 39 inches, grayish-brown (10YR 5/2) light silty
clay loam, dark grayish brown (10YR 4/2) when
moist; moderate, medium, prismatic structure part-
ing to moderate, medium, subangular blocky; hard
when dry, firm when moist; neutral; clear, wavy
boundary.

to 44 inches, light-brown (7.5YR 6/4) silt loam,

brown (7.5YR 5/4) when moist; weak, medium, pris-

matic structure parting to weak, medium, subangular
blocky; slightly hard when dry, firm when moist:
calcareous, moderately alkaline; clear, wavy bound-

B3—39

ary.

C—44 to 60 inches, reddish-yellow (7.5YR 7/6) silt loam, red-
dish yellow (7.5YR 6/6) when moist; weak, coarse,
prismatic structure or massive; slightly hard when
dry, irm when moist; calcareous, moderately alka-
line.

The A horizon ranges from silt loam to light silty clay
Ioam in texture and from 7 to 10 inches in thickness. It is
very dark grayish brown to dark grayish brown. The B hori-
zon ranges from 14 to 40 inches in thickness. It is 25 to 32
percent clay. The C horizon is at a depth of 21 to 50 inches.

In many areas the A horizon is thinner and lighter colored
than is defined in the range for the series. Erosion has re-
moved all or nearly all the original A horizon. This differ-
ence, however, does not alter the usefulness or behavior of
the soils.

Nuckolls soils are associated with Holder, Uly, Coly, and
Geary soils. They formed in material that is somewhat red-
der then the material in which Holder, Uly, and Coly soils
formed. They differ from Coly soils in having a B horizon.
They have a less clayey B horizon than Geary soils.

Nuckolls soils, 15 to 31 percent slopes, severely eroded
(NsD3).—This unit is along upland drainageways in tracts
50 to several hundred acres in size. The surface layer is
mainly loam but ranges from silt loam to silty clay
loam. It has been eroded, and the subsoil is exposed in
many areas.

Included in mapping are small areas of Coly silt loam,
15 to 31 percent slopes, and Hobbs silt loam, occasionally
flooded.

Runoff is rapid, and the hazard of erosion is severe.

The unit is best suited to native grass. It is not well
suited to cultivation because it is too steep and the
hazard of water erosion is severe. All the acreage is in
grass and is used for range or hay. The soils are also
suited to trees and other less intensive uses. Capability

25

unit VIe-8 dryland; Silty range site; Silty to Clayey
windbreak group.

O’Neill Series

The O’Neill series consists of moderately deep, nearly
level to very gently sloping, well-drained soils on stream
terraces in the Loup River Valleys. These soils formed
in alluvium. )

In a representative profile, the surface layer is dark
grayish-brown loam about 14 inches thick. The subsoil is
about 12 inches thick. It is dark grayish-brown, soft fine
sandy loam in the upper 6 inches and grayish-brown,
soft loamy sand in the lower 6 inches. The underlying
material is light brownish-gray, mixed fine sand, coarse
sand, and fine gravel.

O’Neill soils are slightly acid in the upper part of the
surface layer and neutral below. Permeability is moder-
ately rapid, available water capacity is low, and natural
fertility is medium. )

Nearly all the acreage of O’Neill soils is in cultivated
crops. The soils are suited to most locally grown crops.
They are not well suited to deep-rooted crops unless they
are irrigated.

Representative profile of O'Neill loam, 0 to 3 percent
slopes, in a bromegrass pasture, 0.24 mile west and 0.46
mile south of the northeast corner of sec. 9, T. 14 N., R.
10 W.:

Ap—o0 to 8 inches, dark grayish-brown (10YR 4/2) loam, very
dark brown (10YR 2/2) when moist; weak, fine,
granular structure; slightly hard when dry, friable
when moist ; slightly acid ; clear, wavy boundary.

Al12—S8 to 14 inches, dark grayish-brown (10YR 4/2) loam,
very dark brown (10YR 2/2) when moist; weak,
coarse, subangular blocky structure parting to weak,
fine, subangular blocky; slightly hard when dry,
friable when moist; neutral; gradual, wavy bound-
ary.

B22—14 to 20 inches, dark grayish-brown (10YR 4/2) fine
sandy loam, very dark brown (10YR 2/2) when
moist; weak, coarse, subangular blocky structure
parting to weak, fine, subangular blocky; soft when
dry, very friable when moist; neutral; clear, wavy
boundary.

B23—20 to 26 inches, grayish-brown (10YR 5/2) loamy sand,
dark grayish brown (10YR 4/2) when moist; weak,
coarse, subangular blocky structure parting to single
grain; soft when dry, very friable when moist; neu-
tral; gradual, wavy boundary.

C—28 to 60 inches, light brownish-gray (10YR 6/2), mixed
fine sand, coarse sand and fine gravel, grayish brown
(10YR 5/2) when moist; single grain; loose ; neutral.

The A horizon ranges from silt loam to sandy loam in tex-
ture and from 8 to 16 inches in thickness. It is dark grayish
brown to very dark grayish brown. The B horizon ranges
from 12 to 24 inches in thickness. Mixed sand and gravel is
at a depth of 20 to 40 inches. .

O'Neill soils are associated with Simeon and Ortello soils.
They have coarse sand and gravel at a depth of 20 to 40
inches, Simeon soils have coarse sand above a depth of 20
inches, and Ortello soils have fine sand below a depth of 40
inches.

O‘Neill loam, 0 to 3 percent slopes (Ok.—This soil is in
irregularly shaped tracts 3 to 100 acres in size on stream
terraces.

Included in mapping are small areas of Ortello loam,
0 to 1 percent slopes. Droughtiness is the main manage-
ment concern: The root zone is moderately deep and
available water capacity is low. Runoff is slow. Main-



26

taining good tilth and a high level of fertility is also a
concern.

Most of the acreage is cultivated. Some of it is irri-
gated. Corn and sorghum are the main crops. This soil is
also suited to grass and trees and other less intensive
uses. Tt is not well snited to deep-rooted crops unless it is
irrigated. Capability unit IIs-5 dryland, ITe-11 irri-
gated; Sandy range site; Silty to Clayey windbreak

group.
Ord Series

The Ord series consists of deep, nearly level to very
gently sloping, somewhat poorly drained soils on bottom
land in the Loup River Valleys. These soils formed in
alluvium. The water table fluctuates between depths of 2
and 6 feet.

In a representative profile, the surface layer is loam
about 14 inches thick. It is dark gray in the upper 8
inches and very dark gray in the lower 6 inches. The
transitional layer is gray, soft sandy loam about 12
inches thick. The underlying material 1s white fine sand.
Tt has a few distinct, reddish-brown mottles.

Ord soils are moderately alkaline and calcareous in the
surface layer and transitional layer. They are mildly
alkaline-in the underlying material. Permeability is mod-
erately rapid, available water capacity is moderate to
low, and natural fertility is medium.

Ord soils are suited to most locally grown, cultivated
crops and to range. Most areas are in range. The soil is
not well suited to spring-sown small grain.because the
water table is high early in spring.

Representative profile of Ord loam in an area of
native grass, 100 feet west and 0.3 mile south of north-
east corner of sec. 13, T. 15 N,, R. 11 W.:

A11—0 to 8 inches, dark-gray (10YR 4/1) loam, very dark
brown (10YR 2/2) when moist; weak, medium, sub-
angular blocky structure parting to weak, fine,
granular; slightly hard when dry, friable when
moist; calcareous, moderately alkaline;
smooth boundary.

A12—8 to 14 inches, very dark gray (10YR 3/1) loam, black
(10YR 2/1) when moist; weak, medium, subangular
blocky structure parting to weak, fine, granular;

slightly hard when dry, friable when moist; cal-
careous, moderately alkaline; clear, smooth bound-

clear,

ary.

AC—14 to 26 inches, gray (10YR 5/1) sandy loam, dark gray
(10YR 4/1) when moist; weak, medium, subangular
blocky structure parting to weak, fine, subangular
blocky ; soft when dry, very friable when moist; cal-
careous, moderately -alkaline; abrupt, smooth bound-

ary.

IIC—26 to 60 inches, white (10YR 8/2) fine sand, light
brownish gray (10YR 6/2) when moist; few, distinct,
reddish-brown mottles; single grain; loose; mildly
alkaline.

The A horizon ranges from loam to sandy loam in texture
and from 9 to 16 inches in thickness. The AC horizon ranges
from 11 to 14 inches in thickness. The IIC horizon is at a
depth of 20 to 30 inches. Stratified silty material is common
in many areas.

Ord soils are associated with Boel and Darr soils. They
have flne sand between depths of 20 to 40 inches, and Boel
soils have fine sand above a depth of 20 inches. Ord soils
have a higher water table than Darr soils and finer textured
sand in the C horizon.

Ord fine sandy loam (0 to 2 percent slopes) (Of).—This
soil is on bottom land in the Loup River Valleys, in
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irregularly shaped tracts 3 to 50 acres in size. It has a
profile similar to the one described as representative for
the series, but it has a fine sandy loam surface layer.

Included in mapping are small areas of Boel fine
sandy loam and Ord loam and small areas of Inavale
fine sand that are shown on the map by a sand spot
symbol.

Runoff is slow. Soil blowing is a hazard on unpro-
tected fields. The main limitation is the moderately high
water table that delays seedbed preparation early in
spring. Proper levels of fertility must be maintained.
Surface drainage is generally beneficial.

Most of the acreage is used for range or hay. In some
areas next to the rivers, trees are the dominant vegeta-
tion. Areas not used for range or woodland are culti-
vated. Corn, sorghum, and alfalfa are the main crops.
This soil is not well suited to spring-sown small grain
because the water table is moderately high early in
spring. Capability wnit ITw-6 dryland, IIw-6 irri-
gated; Subirrigated range site; Moderately Wet wind-
break group.

Ord loam (0 to 2 percent slopes) {Oe).—This soil is in
irregularly shaped tracts 3 to 50 acres in size on bottom
land in the Loup River Valleys. It has the profile
described as representative for the series. The surface
layer is typically loam but ranges from loam to silt
loam.

Included in mapping are small areas of Gibbon silt
loam and Boel loam and small areas of Inavale fine sand
that are shown on the map by a sand spot symbol.

Runof! is slow. The main limitation on this soil is the
moderately high water table that delays seedbed prepa-
ration early in spring. Maintaining a proper level of fer-
tility is a concern. Surface drainage is generally benefi-
cial.

Most of the acreage is used for range or hay. In some
areas next to the rivers, trees are the dominant vegeta-
tion. The rest of the acreage is cultivated. Some of it is
irrigated. Corn, sorghum, and alfalfa are the main crops.
Spring-sown small grain is not well suited because the
water table is moderately high early in spring. Capabil-
ity unit ITw—4 dryland, IIw—4 irrigated; Subirrigated
range site ; Moderately Wet windbreak group.

Ortello Series

The Ortello series consists of deep, well-drained,
nearly level to steep soils on stream terraces and
uplands, These soils formed in eolian sand or wind
reworked alluvium.

In a representative profile, the surface layer is about
15 inches thick. It is grayish-brown loamy fine sand in
the upper 7 inches and dark-gray fine sandy loam in the
lower 8 inches. The transitional layer is grayish-brown,
soft fine sandy loam about 10 inches thick. The underly-
ing material has 8 distinct layers. The upper 17 inches is
pale-brown loamy fine sand. The next layer is 8 inches of
grayish-brown fine sandy loam. The lower layer is light-
gray fine sand.

Ortello soils are slightly acid to neutral in the surface
layer and are neutral in the transitional layer and
underlying material. Permeability is moderately rapid,
available water capacity is moderate, and natural fertil-
ity is medium.
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Ortello soils are suited to cultivated crops and range.
Most of the acreage is cultivated. Some is in range. All
locally grown crops are suited.

Representative profile of Ortello loamy fine sand, 1 to
5 percent slopes, in a cultivated field, 0.2 mile east and

0.15 mile south of the northwest corner of sec. 82, T. 15
N, R. 10 W.:

Ap—0 to 7 inches, grayish-brown (10YR 5/2) loamy fine
sand, very dark grayish brown (10YR 3/2) when
moist; weak, fine, granular structure; soft when dry,
very friable when moist; slightly acid; clear, smooth
boundary.

Al12—7 to 15 inches, dark-gray (10YR 4/1) fine sandy loam,
very dark brown (10YR 2/2) when moist; weak, fine,
subangular blocky structure parting to weak, fine,
granular; soft when dry, very friable when moist;
neutral ; clear, wavy boundary.

AC—15 to 25 jnches, grayish-brown (10YR 5/2) fine sandy
loam, dark grayish brown (10YR 4/2) when moist;
weak, medium, subangular blocky structure parting
to weak, fine, subangular blocky; soft when dry,
very friable when . moist; neutral; clear, wavy
boundary.

C—25 to 42 inches, pale-brown (10YR 6/3) loamy fine sand,
brown (10YR 5/3) when moist; weak, medium, sub-
angular blocky structure parting to weak, fine, sub-
angular blocky; soft when dry, very friable when
moist; neutral ; clear, wavy boundary.
to 50 inches, grayish-brown (2.5Y 5/2) fine sandy
loam, dark grayish brown (2.5Y 4/2) when moist;
weak, medium, subangular blocky structure parting
to weak, fine, subangular blocky; soft when dry,
very friable when moist; neutral; clear, smooth
boundary.

IIC—50 to 60 inches, light-gray (2.5Y 7/2) fine sand, light
brownish gray (2.5Y 6/2) when moist; single grain;
loose ; neutral.

The A horizon ranges from loam to loamy fine sand in tex-
ture and from 8 to 18 inches in thickness. The AC horizon
ranges from 8 to 14 inches in thickness and from grayish
brown to pale brown in color.

Ortello soils are assocated with Thurman, Kenesaw, and
O’Neill soils. They have a finer textured. AC horizon than
Thurman soils, and they are coarser textured throughout the
profile than Kenesaw soils. They are deeper over fine and
coarse sand than O’Neill soils.

Ortello loamy fine sand, 1 to 5 percent slopes (ObB).—
This soil is in irregularly shaped tracts 3 to 100 acres in
size on uplands and stream terraces. It has the profile
described as representative for the series.

Included in mapping are small areas of Kenesaw silt
loam, 1 to 5 percent slopes; Thurman loamy fine sand, 0
to 3 percent slopes; and areas where part of the surface
layer has been removed through soil blowing.

Runoff is slow. Soil blowing is a hazard on unprotected
fields. The moderate available water capacity and the
need for maintaining good tilth and a high level of
fertility are the main concern of management.

This soil is suited to cultivated crops. Most of the
acreage is cultivated; some is irrigated. Corn, sorghum,
and alfalfa are the main crops. This soil is also suited to
grass and trees, and it provides suitable habitat for wild-
life. Capability unit IITe-5 dryland, IIle-5 irrigated;
Sandy range site; Sandy windbreak group.

Ortello fine sandy loam, 0 to 1 percent slopes (OrA).—
This soil occupies irregularly shaped tracts 3 to 50 acres
m size on uplands and stream terraces. It has a profile
stmilar to the one described as representative for the
series, but the upper part of the surface layer is fine
sandy loam.

Ab—42
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Included in mapping are small areas of Ortello loam,
0 to 1.percent slopes, and Thurman loamy fine sand, 0 to
3 percent slopes.

Runoff is slow. Soil blowing is a hazard on unpro-
tected fields. Maintaining good tilth and a high level of
fertility is the main concern of management. Available
water capacity is moderate.

This soil is well suited to cultivated crops. Nearly all
the acreage is cultivated. Corn, sorghum, and alfalfa are
the main crops. The soil is also suited to grass and trees
and to other less intensive uses. Capability unit ITe-3
dryland, ITe-3 irrigated; Sandy range site; Sandy
windbreak group.

Ortello loam, 0 to 1 percent slopes (Ot).—This soil isin
irregularly shaped tracts 8 to 200 acres in size on
uplands and stream terraces. It has a profile similar to
the one described as representative for the series. Its sur-
face layer is generally loam, but ranges to silt loam. )

Included in mapping are small areas of Kenesaw silt
loam, 0 to 1 percent slopes.

Runoff is slow. The main limitation for dryland crops
is insufficient rainfall. Maintaining fertility and good
tilth is the main concern in both dryland and irrigated
areas.

This soil is suited to cultivated crops. Nearly all the
acreage is cultivated; some is irrigated. Corn, sorghnum,
and alfalfa are the main crops. This soil is also suited to
grass and trees and to other less intensive uses. Capabil-
ity unit ITc-1 dryland, I-11 irrigated; Sandy range
site; Sandy windbreak group. )

Ortello loam, 1 to 5 percent slopes (OtB).—This soil is
in_irregularly shaped tracts 3 to 50 acres in size on
uplands and stream terraces. It has a profile similar to
the one described as representative for the series. Its sur-
face layer is typically loam, but ranges to silt loam.

Included in mapping are small areas of Kenesaw silt
loam, 1 to 5 percent slopes, and Ortello loamy fine sand,
1 to 5 percent slopes.

Runoft is slow. Water erosion is a slight hazard on
unprotected fields. Maintaining good tilth and a high
level of fertility is the main concern of management.

Most of the acreage is cultivated. Corn, sorghum, and
alfalfa are the main crops. The soil is also suited to
grass and trees and to other less intensive uses. Capabil-
ity unit IIe~1 dryland, IIe-1 irrigated; Sandy range
site; Sandy windbreak: group.

Ortello-Coly complex, 15 to 31 percent slopes (OxD}.—
This mapping unit is about 50. percent Ortello soils, 30
percent Coly soils, and 20 percerit Kenesaw, Valentine,
and Thurman soils. These soils’are on breaks and areas
adjacent to upland drainageways. They are so intermin-
gled that it is not practicable to map them separately.

These soils are subject to severe erosion if the grass
cover is removed. Runoff is rapid, and fertility is low.

The soils are too steep and too subject to severe ero-
sion for cultivation. They are well suited to native grass.
Nearly all the acreage is in native grass and is used for
grazing and hay. Soils in this unit are also suited to
trees and to use as habitat for upland wildlife. Capabil-
ity unit VIe-3 dryland; Ortello soil in the Sandy range
site and Sandy windbreak group; Coly soil in Limy
Upland range site and Silty to Clayey windbreak group.
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Ovina Series

The Ovina series consists of deep, somewhat poorly
drained, nearly level to very gently sloping soils on
stream terraces and bottom lands south and east of the
Middle Loup River. These soils formed in alluvium,
loess, eolian sand, or a combination of these. The water
table fluctuates between depths of 2 and 6 feet.

In a representative profile, the surface layer is very
dark gray loamy fine sand about 8 inches thick. The
underlying material has 4 distinct layers. The upper 15
inches is light brownish-gray fine sandy loam that con-
tains a few distinct, reddish-brown mottles. The next
layer is gray fine sandy loam about 4 inches thick that
also contains a few distinct, reddish-brown mottles. The
next layer is light brownish-gray loam about 10 inches
thick. It has a few distinct, dark reddish-brown mottles.
The lower layer is light-gray fine sandy loam that con-
tains a few distinct, dark reddish-brown mottles.

Ovina soils are mildly alkaline to moderately alkaline
throughout the profile. They are calcareous in the sur-
face layer and in the upper part of the underlying mate-
rial. Permeability is moderately rapid, available water
capacity is moderate, and natural fertility is medium.

Most of the acreage is in native grass. Some is used
for cultivated crops. Most locally grown crops are suited.
Small grain is not well suited because the water table is
high in spring.

Representative profile of Ovina loamy fine sand in a
native grass hay meadow, 0.2 mile south and 0.15 mile
%;‘Lrst of the northwest corner of sec. 9, T. 13 N., R. 10

A—0 to 8 inches, very dark gray (10YR 3/1) loamy fine
sand, black (10YR 2/1) when moist; weak, fine,
granular structure; soft when dry, very friable when
moist; calcareous, mildly alkaline; abrupt, smooth
boundary.

AC—S8 to 11 inches, dark grayish-brown (10YR 4/2) loamy
fine sand, very dark grayish brown (10YR 38/2) when
moist; weak, medium, subangular blocky structure
parting to weak, fine, granular; soft when dry, very
friable when moist; calcareous, moderately alkaline;
clear, wavy boundary.

C1—11 to 26 inches, light brownish-gray (10YR 6/2) fine
sandy loam, grayish brown (10YR 5/2) when moist:
few, fine, distinet, reddish-brown mottles; weak,
coarse, subangular blocky structure parting to weak.
fine, subangular blocky; soft when dry, very friable
when moist; calcareous, moderately alkaline; clear,
wavy boundary.

C2—26 to 30 inches, gray (10YR 5/1) fine sandy loam, dark
gray (10YR 4/1) when moist; few, fine, distinct, red-
dish-brown mottles; weak, coarse, subangular blocky
structure parting to weak, medium, subangular
blocky ; slightly hard when dry, friable when moist;
calecareous, moderately alkaline; clear, wavy bound-

ary.

ITC3—30 to 40 inches, light brownish-gray (2.5Y 6/2)_ loam,
grayish brown (2.5Y 5/2) when moist; few, fine, dis-
tinet, dark reddish-brown mottles; massive; slightly
hard when dry, friable when moist; mildly alkaline;
gradual, wavy boundary.

TIIC4-—40 to 60 inches, light-gray (2.5Y 7/2) fine sandy loam,
light brownish gray (2.5Y 6/2) when moist; few,
fine, distinct, dark reddish-brown mottles; massive;
soft when dry, very friable when moist; mildly alka-
line.

The A horizon ranges from fine sandy loam to loamy sand
in texture and from 7 to 10 inches in thickness. The AC hori-
zon ranges from 2 to 10 inches in thickness., The C horizon
ranges from 6 to 20 inches in thickness. The IIC horizon is
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stratified with material that ranges from loamy fine sand to
silty clay loam. It is finer textured than the C horizon and
restricts the downward movement of water.

Ovina soils are associated with Libory, Elsmere, and Tryon
soils. They are more poorly drained than Libory soils and
have a coarser textured C horizon. They have a finer tex-
tured C horizon than Elsmere soils. They are better drained
than Tryon soils and are not so coarse textured in the C ho-
T1ZOn.

Ovina loamy fine sand (0 to 3 percent slopes) (Oa).—
This soil is in irregularly shaped, 3- to 60-acre tracts on
bottom land and stream terraces. ,

Included in mapping are small areas of Valentine and
Thurman soils, 0 to 17 percent slopes and Elsmere
loamy fine sand.

Runoff is slow, and fertility is medium. Soil blowing
and land leveling for irrigation have altered the thick-
ness of the surface layer in some places, and soil blowing
is a hazard on unprotected fields. The main limitation 1s
the moderately high water table that delays seedbed
preparation early in spring.

Most of the acreage is in native grass used for range
and hay. Some of it is used for irrigated crops. Corn,
sorghum, and alfalfa are the main crops. Spring-sown
small grain is not well suited due to wetness early in
spring. This soil is also suited to trees and to other less
intensive uses. Capability unit IITw-5 dryland, ITIw-5.
irrigated; Subirrigated range site; Moderately Wet
windbreak group.

Rough Broken Land, Loess

Rough broken land, loess (81 to 85 percent slopes) (RB) is
on terrace breaks. The very steep slopes are adjacent to
deep upland drainageways and gullies. Catsteps are
common on the steepest slopes.

Rough broken land, loess, varies widely in texture and
soil development. The soil material is mainly loess, but
sand and mixtures of sand and loess are common. About
60 percent of the acreage is a very thin soil that formed
in loess. Lime is at or near the surface in much of the
area.

Runoff is rapid, permeability is moderate, and avail-
able water capacity is moderate to high.

Rough broken land, loess, is suited only to grass and
trees. Nearly all the acreage is in native grass and trees,
and it is used for range. Capability unit VIIe-1 dry-
land; Thin Loess range site; Silty to Clayey windbreak

group.

Rusco Series

The Rusco series consists of deep, moderatelly well
drained, nearly level soils on stream terraces. These soils
formed 1n alluvial material, loess, or both.

In a representative profile, the surface layer is very
dark grayish-brown silt loam about 7 inches thick. The
subsoil is slightly hard silty clay loam about 19 inches
thick. It is grayish-brown in the upper 6 inches and
brown in the lower part. The underlying material is
light-gray silt loam that contains common, medium, dis-
tinct, reddish-brown mottles.

Rusco soils are neutral in the surface layer, mildly
alkaline in the subsoil, and moderately alkaline and cal-
careous in the underlying material. Permeability is mod-
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erately slow, available water capacity is high, and natu-
ral fertility is high. The soils are subject to occasional
flooding following heavy rain.

Rusco soils are suited to cultivated crops and range.
Most of the acreage is cultivated. All locally grown
crops are suited.

Representative profile of Rusco silt loam in a culti-
vated field, 2,350 feet north and 100 feet west of the
southeast corner of sec. 9, T. 13 N, R. 9 W.:

Ap—O to 7 inches, very dark grayish-brown (10YR 3/2) silt
loam, very dark brown (10YR 2/2) when moist;
weak, medium, subangular blocky structure parting
to weak, fine, subangular blocky ; slightly hard when
dry, friable when moist; neutral; abrupt, smooth
boundary.

B2t—7 to 13 inches, grayish-brown (10YR 5/2) silty clay
loam, dark brown (10YR 38/3) when moist; moder-
ate, medium, prismatic structure parting to moder-
ate, medium, subangular blocky; slightly hard when
dry, friable when moist; mildly alkaline; clear,
wavy boundary.

B3—13 to 26 inches, brown (10YR 5/3) silty clay loam, dark
brown (10YR 4/3) when moist; moderate, medium,
prismatic structure parting to moderate, medium, sub-
angular blocky; slightly hard when dry, friable
when moist; mildly alkaline; clear, wavy boundary.

C—26 to 60 inches, light-gray (10YR 7/2) silt loam, light

’ brownish gray (10YR 6/2) when moist; common, me-

dium, faint, reddish-brown mottles; massive; slightly
hard when dry, very friable when moist; caleareous,
moderately alkaline.

The Ap horizon ranges from silt loam to light silty clay loam
in texture and from 7 to 10 inches in thickness. The B horizon
ranges from 14 to 32 inches in thickness. It is 28 to 35 per-
cent clay. The C horizon ranges from loam to light silty clay
loam.

Rusco soils are associated with Kenesaw and Ortello soils.
They differ from those soils in having poorer drainage and
in having a B horizon. Also, they are not so coarse textured
as Ortello soils.

Rusco silt loam (0 to 1 percent slopes) (Ru).—This soil
is in irregularly shaped tracts 5 to 200 acres in size on
stream terraces.

Included in mapping are small areas of Kenesaw silt
loam, 0 to 1 percent slopes; small areas of Kenesaw-
Slickspots complex; and areas where the surface layer
has been altered by land leveling.

‘Runoft is very slow. The main hazard is occasional
flooding by water that runs in from adjacent areas. Sur-
face ponding often delays tillage. Crop damage from
flooding occurs about once every 5 years. Surface drain-
age is needed if gravity irrigation is used. Maintaining
good tilth and a high level of fertility is a management
concern.

Nearly all the acreage is used for cultivated crops;
some is irrigated. Corn, sorghum, and alfalfa are the
main crops. Small grain is seldom planted because of
occasional flooding. This soil is suited to grass and trees
and to other less intensive uses. Capability unit ITw-3
dryland, I-12 irrigated; Silty Lowland range site;
Moderately Wet windbreak group.

Silty Alluvial Land

Silty alluvial land (0 to 2 percent slopes) (Sy) is stratified
alluvium that is commonly silt loam eroded from sur-
rounding uplands. It occurs along deeply entrenched
intermittent streams and drainageways. Meandering
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creek channels bordered by short steep slopes are
common.

Runoff is slow, permeability is moderate, and available
water capacity is high.

Nearly all the acreage is in native grass, trees, and
brush. Use of this land for pasture and as wildlife habi-
tat is limited. Cultivation is not practicable because of
the severe hazard of flooding. Capability unit VIw-1
dryland; Silty Overflow range site; Moderately Wet
windbreak group.

Silver Creek Series

The Silver Creek series consists of deep, somewhat
poorly drained, nearly level to very gently sloping soils
on low stream terraces. These soils formed in alluvium.
'fl‘he water table fluctuates between depths of 5 and 8

eet.

In a representative profile, the surface layer is 14
inches thick. It is very dark grayish-brown silt loam in
the upper 8 inches and dark-gray silty clay loam in the
lower 6 inches. The subsoil is gray, hard heavy silty
clay loam about 14 inches thick. The underlying material
is light olive-gray silt loam that contains few, fine, dis-
tinct, dark-brown mottles in the lower part.

Silver Creek soils are calcareous at or near the surface
and are moderately alkaline below. Permeability is mod-
erately slow, available water capacity is high, and natu-
ral fertility is high.

Silver Creek soils are suited to cultivated crops and
range. Nearly all of the acreage is cultivated, and some
isirrigated. Most locally grown crops are suited.

The Silver Creek soils in this county are mapped only
with Slickspots.

Representative profile of a Silver Creek silt loam in an
area of Silver Creek-Slickspots complex, in native grass
pasture, 2,500 feet north and 80 feet west of the south-
east corner of sec. 26, T. 13 N., R. 9 W.:

A1—0 to 8 inches, very dark grayish-brown (10YR 3/2) silt
loam, black (10YR 2/1) when moist; weak, medium,
subarnigular blocky structure parting to weak, fine,
subangular blocky; slightly hard when dry, friable
when moist; moderately alkaline; clear, wavy
boundary. .

A3—8 to 14 inches, dark-gray (10YR 4/1) silty clay loam,
very dark gray (10YR 3/1) when moist; weak, me-
dium, subangular blocky structure parting to weak,
fine, subangular blocky; hard when dry, friable
when moist; calcareous, moderately alkaline; clear,
wavy boundary.

B—14 to 28 inches, gray (2.5Y 5/1) heavy silty clay loam,
dark gray (2.5Y 4/1) when moist; weak, medium,
prismatic structure parting to weak, medium, suban-
gular blocky; hard when dry, friable when moist;
calcareous, moderately alkaline; clear, smooth
boundary.

Clg—28 to 39 inches, light olive-gray (5Y 6/2) silt loam,
olive gray (5Y 5/2) when moist; massive; hard
when dry, friable when moist; calcareous, moder-
ately alkaline; clear, smooth boundary.

C2g—39 to 60 inches, light olive-gray (5Y 6/2) silt loam,
olive gray (5Y 5/2) when moist; few, fine, distinct,
dark-brown mottles; massive; slightly hard when
dry, very friable when moist; calcareous, moder-
ately alkaline.

The A horizon ranges from 10 to 18 inches in thickness.
The B horizon ranges from 10 to 36 inches in thickness and
from silty clay loam to silty clay in texture. The C horizon
ranges from silt loam to silty clay loam, and it sometimes
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changes to sand below a depth of 4 feet. The Silver Creek
soils in Howard County have a water table at a depth of §
to 8 feet. This is deeper than is defined in the range for the
series.

Silver Creek soils are associated with Hord, Kenesaw, Gib-
bon, and Lamo soils. They have a finer textured B horizon
and are more poorly drained than Hord and Kenesaw soils.
Their B horizon is finer textured than the soil material at
comparable depths in Gibbon soils. They have a thinner A
horizon than Lamo soils.

The Silver Creek soils in Howard County are mapped only
with Slickspots.

Silver Creek-Slickspots complex (0 to 2 percent slopes)
(5S).—This mapping unit is about 65 percent Silver Creek
silt loam and 30 percent Slickspots. Hord silt loam, 0 to
1 percent slopes, and Hall silt loam, 0 to 1 percent
slopes, make up the remaining 5 percent. These soils are
so Intermingled that it is not practical to map them sep-
arately. They are on stream terraces.

The profile of the Silver Creek soil is similar to the
profile described as representative for the Silver Creek
series. Slickspots are described under the heading “Slick-
spots.” They occur as alkali areas throughout the com-
plex, mainly in depressions within flat basins 20 to 100
feet in diameter. They are surrounded by Silver Creek
soils. Tn pastures Slickspots appear as microdepressions
or buffalo wallows; in cultivated fields they appear as
white puddled areas. They are difficult to work.

The main concern of management is the high alkalin-
ity of the Slickspots. Surface drainage is needed. Runoff
is slow. Permeability is very slow in the Slickspot areas
and the phosphorus content is deficient. When dry, the
soils are hard and cloddy. When wet, they are.sticky.
Farm tractors commonly get stuck in these areas.

This soil unit is used for cultivated crops and range.
Most of the acreage is cultivated. Much of 1t is irrigated.
Corn, sorghum, and alfalfa are the main crops. The soils
are also suited to trees and to other less intensive uses.
Crop growth is more favorable on the Silver Creek part
of this complex than on Slickspots. Capability unit
IVs-1 dryland, TITs-1 irrigated ; Silver Creek soil in Sub-
irrigated range site and Moozlerately Wet windbreak
group; Slickspots in Saline Lowland range site and Mod-
erately Saline or Alkali windbreak group.

Simeon Series

The Simeon series consists of shallow, excessively
drained, nearly level to very gently sloping soils on
stream terraces in the Loup River Valleys. These soils
formed in sandy alluvium reworked by wind (fig. 7).

In a representative profile, the surface layer is dark-
gray loamy sand about 8 inches thick. The underlying
material is white, medium and coarse sand that contains
some gravel.

Simeon soils are slightly acid in the surface layer to
neutral in the underlying material. Permeability is
rapid, available water capacity is very low, and natural
fertility is low.

Nearly all the acreage is range. These soils are not
suited to cultivated crops.

Representative profile of Simeon loamy sand, 0 to 3
percent slopes, in native grass pasture, 0.1 mile south
and 300 feet east of the northwest corner of sec. 21, T. 14
N,R. 10 W.:

A—0 to 8 inches, dark-gray (10YR 4/1) loamy sand, very
dark brown (10YR 2/2) when moist; weak, very fine,
granular structure parting to single grain; soft when
dry, very friable when moist; slightly acid; clear,
smooth boundary.

AC—S8 to 11 inches, grayish-brown (10YR 5/2) medium and
coarse sand, dark grayish brown (10YR 4/2) when
moist; single grain; loose; neutral; clear, smooth
boundary.

C—11 to 60 inches, white (10YR 8/2), medium and coarse
sand, light gray (10YR 7/2) when moist; single
grain; loose; neutral; 5 to 10 percent by volume of
gravel.

The A horizon ranges from loam to sand in texture, from
7 to 19 inches in thickness, and from dark gray to brown in
color. The AC horizon ranges from grayish brown to brown
in color, from 0 to 6 inches in thickness, and from loamy
sand to coarse sand in texture. It contains some gravel.

Simeon soils are associated with O’Neill, Valentine, and
Thurman soils. They have a coarse sand C horizon at a
depth less than 20 inches, whereas O'Neill soils have sand
and gravel at a depth of 20 to 40 inches. Simeon soils have a
coarser textured C horizon than Valentine and Thurman
soils.

Simeon loamy sand, 0 to 3 percent slopes (Sm).—This
soil is in irregularly shaped tracts 3 to several hundred
acres in size on stream terraces. )

Included in mapping are small areas of Valentine and
Thurman soils and some areas that have been eroded by
wind.

Runoff is very slow. The main concerns in manage-
ment are the very low available water capacity and the
shallow root zone. Roots do not grow well in the sand
and coarse sand underlying material.

This soil is too droughty and unstable for cultivation.
All the acreage is in native grass and is used for range
and hay. The soil is sunited to trees and to other less
intensive uses. Capability unit VIs4 dryland; Shallow
to Gravel range site; Shallow windbreak group.

Slickspots

Slickspots is moderately well drained, nearly level to
very gently sloping soil material that is strongly alkali
or moderately saline. It occurs on stream terraces. The
water table fluctuates between depths of 5 and 8 feet.

The surface layer is typically very dark gray silt loam
that is about 5 inches thick, but ranges from 1 to 6
inches. Beneath the surface layer is a layer of grayish-
brown heavy silty clay loam that is about 9 inches thick,
but ranges from 8 to 20 inches and from moderately
alkaline to strongly alkaline. The underlying material is
light brownish-gray silty clay loam in the upper 10
inches and light olive-gray silt loam below. It has dis-
tinct, medium, dark-brown mottles.

Slickspots are moderately alkaline at the surface and
strongly slkaline and calcareous below the surface layer.
Permeability is slow, available water capacity is moder-
ate, and natural fertility is low.

Slickspots are best suited to range and pasture. Most
of the acreage is cultivated. Alkalinity or salinity is the
main concern of management. The kinds of crops grown
on Slickspots are the same as those grown on associated
surrounding soils.

The Slickspots in this county are mapped with Kene-
saw and Silver Creek soils. They are more alkaline and
saline than those soils.
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Figure 7.—Profile of Simeon loamy sand, a shallow soil. Medium and coarse sand is at a depth of 11 inches.

Thurman Series

The Thurman series consists of deep, somewhat exces-
sively drained, nearly level to sloping soils on uplands
and stream terraces along the Loup Rivers and east of
thedMiddle Loup River. These soils formed in eolian
sand.

In a representative profile, the surface layer is dark-
gray loamy fine sand about 10 inches thick. The transi-
tional layer is grayish-brown, loose loamy fine sand

about 4 inches thick. The underlying material is fine
sand. It is pale brown in the upper 13 inches and light
yellowish brown below.

Thurman soils are slightly acid in the surface layer
and neutral below. Permeability is rapid, available
water capacity is low, and natural fertility is medium
to low.

Thurman soils are suited to range and cultivated
crops. Most of the acreage is used for crops. Some is in
native grass. Most locally grown crops are suited.
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Representative profile of Thurman loamy fine sand, 0
to 3 percent slopes, in a cultivated field, 150 feet south
and 0.3 mile west of the northeast corner of sec. 15, T. 13
N,R.11'W.:

Ap—O0 to 5 inches, dark-gray (10YR 4/1) loamy fine sand,
very dark brown (10YR 2/2) when moist; weak, me-
dium, subangular blocky structure parting to weak,
very fine, granular; loose; slightly acid; abrupt,
smooth boundary.

A12—5 to 10 inches, dark-gray (10YR 4/1) loamy fine sand,
very dark brown (10YR 2/2) when moist; weak,
coarse, subangular blocky structure parting to weak,
very fine, granular; loose; slightly acid; abrupt,
wavy boundary.

AC—10 to 14 inches, grayish-brown (10YR 5/2) loamy fine
sand, dark grayish brown (10YR 4/2) when moist;
weak, coarse, subangular blocky structure parting to
weak, fine, subangular blocky; loose; neutral; clear,
wavy boundary.

C1—14 to 27 inches, pale-brown (10YR 6/3) fine sand, brown
(10YR 5/3) when moist; weak, medium, subangular
blocky structure parting to single grain; loose; neu-
tral ; gradual, wavy boundary.

C2—27 to 60 inches, light yellowish-brown (10YR 6/4) fine
sand, yellowish brown (10YR 5/4) when moist; sin-
gle grain; loose; neutral.

The A horizon ranges from loamy fine sand to fine sand in
texture and from 10 to 16 inches in thickness. The AC hori-
zon ranges from 3 to 8 inches in thickness and from loamy
fine sand to fine sand in texture. The C horizon ranges from
loamy sand to fine sand. It is stratified with medium-tex-
tured material in some places.

Thurman soils are associated with Valentine and Ortello
soils. They have a thicker A horizon than Valentine soils,
and a coarser textured AC horizon than Ortello soils.

Thurman fine sand, 0 to 5 percent slopes (Tf8).—This
soil is in hummocky and irregularly shaped tracts 3 to
100 acres in size on stream terraces. It has a profile simi-
lar to the one described as representative for the series,
but the surface layer and transitional layer are fine sand.
’fI‘he water table fluctuates between depths of 5 and 8

eet.

Included in mapping are small areas of Elsmere loamy
fine sand and Tryon soils, drained.

Runoff is slow. The hazard of soil blowing is severe if
the grass cover is removed. Available water capacity is
low, and fertility is low. Nearly all the acreage is in
native grass and is used for grazing and hay. The soil is
well suited to native grass. It is also suited to trees and
to other less intensive uses. It is too unstable and coarse
textured for cultivated crops. Capability unit VIe-5
dryland; Sandy Lowland range site; Very Sandy wind-
break group.

Thurman loamy fine sand, 0 to 3 percent slopes
(ThA).—This soil is in irregularly shaped tracts 5 acres to
several hundred acres in size on uplands and stream ter-
races. It has the profile described as representative for
the series.

Included in mapping are small areas of Valentine and
Thurman soils, 0 to 17 percent slopes; areas of Thurman
loamy fine sand, loamy substratum, 0 to 3 percent slopes;
and some areas where the surface layer has been altered
by land leveling.

Runoff is slow. Soil blowing is a severe hazard on
unprotected fields. Available water capacity is low, and
fertility is medium. Maintaining good tilth and a high
level of fertility is a concern of management.

This soil is suited to cultivated crops and most of the
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acreage is cultivated. Some of it is irrigated, and some is
in native grass. Corn, sorghum, and alfalfa are the main
crops. This soil is also suited to trees and to other less
intensive uses. Capability unit ITTe-51 dryland, IVe-5
irrigated ; Sandy range site; Sandy windbreak group.

Thurman loamy fine sand, 3 to 5 percent slopes
(ThB).—This soil is in irregularly shaped tracts 3 acres to
several hundred acres in size on uplands and stream ter-
races. Its profile is similar to the one described as repre-
sentative for the series, but in many cultivated areas the
plow layer is thinner and lighter colored.

Included in mapping are small areas of Valentine and
Thurman soils, 0 to 17 percent slopes, and Thurman
loamy fine sand, 0 to 3 percent slopes.

Runoff is slow. Soil blowing is a serious hazard on
unprotected fields. Available water capacity is low, and
fertility is medium. Maintaining good tilth and a high
level of fertility is a concern of management.

This soil is suited to cultivated crops, and most of the
acreage is cultivated. Some of it is irrigated. Corn,
sorghum, and alfalfa are the main crops. This soil is also
suited to grass and trees and to other less intensive uses.
Capability unit IVe-51 dryland, IVe-51 irrigated;
Sandy range site; Sandy windbreak group.

Thurman loamy fine sand, loamy substratum, 0 to 3
percent slopes (2ThA).—This soil is in irregularly shaped
tracts 8 to 100 acres in size on stream terraces and
uplands. Its profile is similar to the one described as rep-
resentative for the series, but silt loam or silty clay loam
is at a depth of 36 to 48 inches.

Included in mapping are small areas of Valentine and
Thurman soils, 0 to 17 percent slopes, and Thurman
loamy fine sand, 0 to 3 percent slopes.

Runoff is slow. Soil blowing is a serious hazard on
unprotected fields. Available water capacity is moderate.
Maintaining good tilth and a high level of fertility is a
concern of management.

This soil is suited to cultivated crops, and most of the
acreage is cultivated. Corn, sorghum, and alfalfa are the
main crops. Some areas are in native grass. This soil is
also suited to trees and to other less intensive uses. It is
better suited to crops than other Thurman soils because
the loamy substratum holds more water within the root
zone for most crops. Capability unit ITYe-51 dryland,
IVe-5 irrigated; Sandy range site; Sandy windbreak

group.

Tryon Series

The Tryon series consists of deep, poorly drained,
nearly level to very gently sloping soils on bottom land
in the Loup River Valleys. These soils formed in sandy
alluvium. The water table fluctuates within a depth of 30
inches.

In a representative profile, the surface layer is very
dark-gray loam about 5 inches thick. The transitional
layer is light-gray, slightly hard fine sandy loam about 5
inches thick. The underlying material is light-gray fine
sand that contains medium, faint, yellowish-brown mot-
tles.

Tryon soils are mildly alkaline throughout the profile.
Permeability is rapid, available water capacity is low,
and natural fertility is low.
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Tryon soils are not suited to cultivated crops. Most of
the acreage is in native grass and is used for grazing
and hay (fig. 8).

Representative profile of Tryon loam in a native grass
meadow, 0.1 mile east and 0.4 mile north of the south-
west corner of sec. 34, T. 14 N., R. 10 W.:

A—0 to 5 inches, very dark gray (10YR 3/1) loam, black
(10YR 2/1) when moist; weak, fine, granular struc-
ture; slightly bhard when dry, friable when moist;
mildly alkaline; abrupt, wavy boundary.

AC—b to 10 inches, light-gray (10YR 6/1) fine sandy loam,
dark gray (10YR 4/1) when moist; weak, medium,
granular structure parting to weak, fine, granular;
slightly hard when dry, very friable when moist;
mildly alkaline; clear, wavy boundary.

IIC—10 to 60 inches, light-gray (10YR 7/2) fine sand, pale
brown (10YR 6/6) when moist; few, medium, faint,
yellowish-brown (10YR 5/4) mottles; single grain;
loose; mildly alkaline.

The A horizon ranges from silt loam to sandy loam in tex-
ture and from 3 to 5 inches in thickness. Thin layers of
loamy fine sand occur below the A horizon in many areas. In
many areas the IIC horizon has thin layers of medium-tex-
tured material.

Tryon soils are associated with Boel, Elsmere, and Ord
soils. They have a higher water table than those soils.

Tryonloam (0to 2 percent slopes) (Ty).—This soil occurs
as oblong tracts 5 to 100 acres in size on bottom land. It
has the profile described as representative for the series.

Included in mapping are small areas of Tryon soils,
drained, and Marsh.

The use of this soil is limited by a high water table.
Runoff is slow.

This soil is too wet for cultivated crops. It is used
for native hay and range, but in some years forage
cannot be harvested because of wetness. Grass and trees
grow in some areas. The soil is well suited to windbreak
plantings, and it provides suitable aquatic wildlife habi-
tat. Capability unit Vw-1 dryland; Wet Land range
site; Very Wet windbreak group.

Tryon soils, drained (0 to 2 percent slopes) (2To).—
These soils occur as oblong tracts 5 acres to several hun-
dred acres in size on bottom land and low stream terraces.
They have a profile similar to the one described as rep-
resentative for the series, but the water table is lower.
The water table is within a depth of 1 foot in spring
and at a depth of 4 feet in summer and fall. The surface
layer is silt loam or sandy loam.

Included in mapping are small areas of Tryon loam
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Figure 8.—Good stand of native grass on Tryon loam.
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and small areas of Thurman fine sand, 0 to 5 percent
slopes, that are shown on the map by a sand spot
symbol. '

Runoff is slow. The slightly lower water table during
the growing season favors the growth of big bluestem,
indiangrass, and switchgrass.

These soils are too wet for cultivation, but are suited to
trees and other less intensive uses. All the acreage is in
native grass and is used for grazing or hay. Capability
unit Vw-1 dryland; Subirrigated range site; Moder-
ately Wet windbreak group.

Uly Series

The Uly series consists of deep, well-drained to some-
what excessively drained, sloping to steep soils on the
uplands west and north of the Middle Loup River. These
soils formed in Peoria Loess.

In a representative profile, the surface layer is dark
grayish-brown silt loam about 8 inches thick. The subsoil
1s about 11 inches thick. It is grayish-brown, slightly
hard light silty clay loam in the upper 6 inches and
brown, slightly hard silt loam in the lower 6 inches. The
underlying material is pale-brown silt loam that contains
many, prominent, reddish-brown iron stains.

Uly soils are neutral in the surface layer and upper
part of the subsoil and moderately alkaline and calcar-
eous in the lower part and in the underlying material.
Permeability is moderate, available water capacity is
high, and natural fertility is medium.

Uly soils are suited to range and most locally grown
cultivated crops. Nearly all the acreage is in native
grass.

Representative profile of Uly silt loam, 5 to 11 percent
slopes, in a bromegrass pasture, 100 feet north and 200
%%et west of the southeast corner of sec. 2, T. 16 N., R. 10

Ap—O0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam,
very dark grayish brown (10YR 3/2) when moist;
weak, fine, granular structure; slightly hard when
dry, friable when moist; neutral; clear, smooth
boundary.

B2—8 to 13 inches, grayish-brown (10YR 5/2) light silty clay
loam, dark grayish brown (10YR 4/2) when moist;
weak, medium, subangular blocky structure parting
to weak, fine, subangular blocky ; slightly hard when
dry, friable when moist ; neutral; clear, wavy bound-
ary.

B3—13 to 19 inches, brown (10YR 5/3) silt loam, dark brown
(10YR 4/3) when moist; weak, medium, prismatic
structure parting to weak, medium, subangular
blocky ; slightly hard when dry, very friable when
moist; calcareous, moderately alkaline; clear, wavy
boundary.

C—19 to 60 inches, pale-brown (10YR 6/3) silt loam, brown
(10YR 5/3) when moist; many, medium, prominent,
reddish-brown iron stains; weak, coarse, prismatic
structure; soft when dry, very friable when moist;
calcareous, moderately alkaline.

The A horizon ranges from 7 to 10 inches in thickness. The
B horizon ranges from 6 to 15 inches in thickness. The depth
to lime ranges from 8 to 20 inches.

Uly soils are associated with Holder and Coly soils. They
have a thinner and less clayey B horizon than Holder soils.
They have a thicker A horizon than Coly soils, and they are
deeper over lime.

) Uly silt loam, 5 to 11 percent slopes (UsC).—This soil is
in tracts 3 acreas to several hundred acres in size on

upland hillsides and ridges. It has the profile described
as representative of the series.

Included in mapping are small areas of Holder silt
loam, 5 to 11 percent slopes, and small eroded areas.

Runoff is medium. Water erosion is a hazard if the
grass cover is removed, or if cultivated fields are unpro-
tected.

Nearly all the acreage is in native grass and is used
for grazing and hay. The soil is suited to cultivated
crops, and it is also suited to trees and other less inten-
sive uses. Capability unit IITe-1 dryland; IVe-1 irri-
gated; Silty range site; Silty to Clayey windbreak
group.

Uly silt loam, 11 to 15 percent slopes (UsD).—This soil
is on hillsides and ridges on the uplands, in areas 3 to
150 acres in size.

Included in mapping are small areas of Uly silt loam,
5 to 11 percent slopes, and Geary soils, 11 to 15 percent
slopes, severely eroded.

This soil is somewhat excessively drained, and runoff
is rapid. Water erosion is a hazard if the grass cover is
removed, or if cultivated fields are unprotected.

Most of the acreage is in native grass and is used for
grazing and hay. The soil is not suited to cultivated
crops, but is suited to trees and other less intensive uses.
Capability unit VIe-1 dryland; Silty range site; Silty
to Clayey windbreak group.

Valentine Series

The Valentine series consists of deep, excessively
drained, nearly level to strongly sloping soils on uplands
and stream terraces south and east of the Middle Loup
River. These soils formed in eolian sand.

In a representative profile, the surface layer is dark
grayish-brown fine sand about 4 inches thick. The transi-
tional layer is brown, loose fine sand about 7 inches
thick. The underlying material is very pale brown fine
sand.

Valentine soils are slightly acid in the surface layer
and transitional layer and neutral in the underlying
material. Permeability is rapid, available water capacity
is low, and natural fertility is low.

Most of the acreage is in native grass and is used for
grazing or hay. The soils are too sandy and unstable for
cultivated crops.

Representative profile of Valentine fine sand, 0 to 17
percent slopes, in an area of Valentine and Thurman
soils, 0 to 17 percent slopes, in native grass range, 200
feet south and 0.35 mile west of the northeast corner of
sec. 32, T.15 N., R. 9 W.:

A—0 to 4 inches, dark grayish-brown (10YR 4/2) fine sand,
very dark grayish brown (10YR 3/2) when moist;
single grain; loose; slightly acid; abrupt, wavy
boundary.

AC—4 to 11 inches, brown (10YR 5/3) fine sand, dark brown
(10YR 4/3) when moist; single grain; loose;
glightly acid; gradual, wavy boundary.

(O—11 to 60 inches, very pale brown (10YR 7/3) fine sand,

pale brown (10YR 6/8) when moist; single grain;
loose ; neutral.

The A horizon ranges from 2 to 6 inches in thickness and
from dark grayish brown or grayish brown in color. The AC
horizon ranges from 0 to 8 inches in thickness and is grayish
brown or brown.
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Valentine soils ‘are associated with Thurman soils. They
have a thinner A horizon and a coarser textured AC horizon
than those soils.

Valentine fine sand, rolling (5 to 17 percent slopes)
(VaC).—This soil is hummocky. It occurs as irregularly
shaped tracts 20 acres to several hundred acres in size on
uplands and stream terraces. It has the profile described
as representative for the series.

Included in mapping are small areas of Valentine and
Thurman soils, 0 to 1 percent slopes, and Blown-out
land.

This soil is subject to severe soil blowing if the grass
cover is removed. Fertility is low, and available water
capacity is low. Runoft is slow.

Nearly all the acreage is in native grass and is used
for grazing. The soil is too unstable and too coarse tex-
tured for cultivated crops. It is suited to trees and other
less intensive uses. Capability unit VIe-5 dryland;
Sands range site; Very Sandy windbreak group.

Valentine and Thurman soils, 0 to 17 percent slopes
(VTD).—This mapping unit is 60 percent Valentine fine
sand, 35 percent Thurman loamy fine sand, and 5 percent
Libory, Boelus, and Kenesaw soils. These are nearly
level to strongly sloping soils on uplands and streams
terraces. Valentine soils are on hummock tops and
ridges. Thurman soils are less sloping and are in swales.
Both have profiles similar to those described as repre-
sentative for the respective series. In some areas there
are layers of silt loam between depths of 4 and 10 feet.

_These soils are subject to severe blowing if the vegeta-
tion is removed. Runoff is slow, fertility is low, and
available water capacity is low.

These soils are suited only to grass and trees and other
less intensive uses. Nearly all the acreage is in native
grass that is used for grazing and hay. Capability unit
VIe-5 dryland; Sands range site; Very Sandy wind-
break group.

Use and Management of the Soils

Approximately 50 percent of Howard County is culti-
vated, and about 59,000 acres is irrigated. About 44 per-
cent of the county is range. Wheat, grain sorghum, corn,
and alfalfa are the major crops. Corn is the principal
crop on both dryland and irrigated acreages. There are
minor acreages of rye, tame hay, and idle land, which
includes sunmer fallow and the diverted acreage pro-
gram of government crop controls. ‘

This section explains how the soils can be managed for
these purposes. It defines the capability grouping used
by the Soil Conservation Service, in which the soils are
grouped according to their suitability for crops, and
describes ‘use and management for each soil in the county
by capability unit. Table 2 shows predicted yields of the
principal crops.

‘This part of the survey also contains information on
windbreak plantings and wildlife habitat. In addition, it
reports data from engineering tests and interpretations
of soil properties that affect highway construction and
other engineering structures.

Management of Soils for Crops*®

Water erosion of the upland soils, flooding of soils
adjacent to streams, and loss of fertility by excessive
removal of topsoil are the principal concerns of soil
management in Howard County. Most of the soils are
suitable for crops when these hazards and limitations are
reduced or corrected by suitable management practices.

Terraces, contour farming, land leveling, contour
bench leveling, and grassed waterways help in control-
ling water erosion. Keeping crop residue on the surface
or growing a protective plant cover, reduces sealing and
crusting of the soil during heavy rain. In winter, tall
stubble catches drifting snow and provides additional
soil moisture.

The hazard of soil blowing can be reduced by the same
management that conserves soil moisture, for example,
stubble mulch tillage, crop residue, wind stripcropping,
and narrow field windbreaks.

The overall hazard of erosion can be reduced if areas
of the more productive soils, where the hazard of erosion
is slight, are used for row crops and the steeper, eroded
soils are used for hay and pasture.

Keeping tillage for seedbed preparation to a minimum
and leaving maximum amounts of crop residue on the
surface improve the condition of the soil, reduce soil
losses, and lessen compaction.

All the soils in Howard County used for crops and
pasture should be tested to determine the need for com-
mercial fertilizers. For dryland soils, the kinds and
amounts of fertilizer to be applied should be based on
the results of soil tests and on the soil moisture content.
In areas where the subsoil is dry and rainfall is low, the
rate at which fertilizer is applied should be slightly
lower than the rate needed for wetter soils. Irrigated
soils generally require a larger amount of fertilizer
because greater plant production is probable. Nitrogen
fertilizer is beneficial on all the soils. Phosphorus and
zine are needed on the eroded Holder, Kenesaw, Coly,
and Uly soils. .

Land leveling increases the efficiency of irrigation,
because an even distribution of water can be obtained,
and irrigation runoff can be controlled. Sprinkler irriga-
tion is most satisfactory in leveled areas.

Capability grouping

Capability grouping shows, in a general way, the suit-
ability of soils for most kinds of field crops. The groups
are made according to the limitations of the soils when
used for field crops, the risk of damage when they are
used, and the way they respond to treatment. The group-
ing does not take into account major and generally
expensive landforming that would change slope, depth,
or other characteristics of the soils; does not take into
consideration possible but unlikely major reclamation
projects; and does not apply to horticultural crops or
other crops requiring special management.

Those familiar with the capability classification (5)
can infer from it much about the behavior of soils when
used for other purposes, but this classification is not a
substitute for interpretations designed to show suitabil-

2 Prepared by E. O. PETERSON, conservation agronomist, Soil
Conservation Service.
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ity and limitations of groups of soils for.range, for
forest trees, or for engineering.

In the capability system, all kinds of soil are grouped
at three levels, the capability class, the subclass, and the
unit. These levels are described in the following para-
graphs.

Capasrrrry Crasses, the broadest groups, are desig-
nated by Roman numerals I through VIII. The numer-
als indicate progressively greater limitations and
narrower choices for practical uses, defined as follows:

Class I soils have few limitations that restrict their
use.

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

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

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

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit
their use largely to pasture or range, woodland,
or wildlife habitat.

Class VI soils have severe limitations that make
them generally unsuited to cultivation and limit
their use largely to pasture or range, woodland,
or wildlife habitat.

Class VII soils have very severe limitations that
make them unsuited to cultivation and that
restrict their use largely to pasture or range,
woodland, or wildlife habitat.

Class VIII soils and landforms have limitations that
preclude their use for commercial crop produc-
tion and restrict their use to recreation, wildlife
habitat, water supply, or to esthetic purposes.

Capaprirry Subcrasses are soil groups within one
class; they are designated by adding a small letter, e, w,
8, or ¢, to the class numeral, for example, ITe. The letter
¢ shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
rected by artificial drainage); s shows that the soil is
limited mainly because. it is shallow, droughty, or stony;
and ¢, nsed 1n only some parts of the United States,
shows that the chief limitation is climate that is too cold
or too dry.

In class I there are no subclasses, because the soils of
this class have few limitations. Class V can contain, at
the most, only the subclasses indicated by 7, s, and ¢, be-
cause the soils in class V are subject to little or no ero-
sion, though they have other limitations that restrict
their use largely to pasture or range, woodland, wildlife
habitat, or recreation.

Caraprary Untrs are soil groups within the sub-
classes. The soils in one capability unit are enough alike
to be suited to the same crops and pasture plants, to re-
quire similar management, and to have similar produc-
tivity and other responses to management. Thus, the ca-
pability unit is a convenient grouping for making many
statements about management of soils. Capability units

are generally designated by adding an Arabic numeral to
the subclass symbol, for example, ITe-1 or IIIw-5.
Thus, in one symbol, the Roman numeral designates the
capability class, or degree of limitation; the small letter
indicates the subclass, or kind of limitation, as defined in
the foregoing paragraph; and the Arabic numeral spe-
cifically identifies the capability unit within each sub-
class.

In the following pages the capability units in Howard
County are described, and suggestions for the use and
management of the soils are given. The names of the soil
series represented are mentioned in the description of
each unit, but this does not mean that all the soils of a
given series are in the unit. The capability unit designa-
tion for each soil in the county can be found in the
“Guide to Mapping Units” at the back of the survey.

CAPABILITY UNIT I-1 DRYLAND, I-1 IRRIGATED

These are. deep and moderately deep, nearly level,
well-drained soils of the Darr, Grigston, and Hobbs se-
ries. They are on bottom land. They have a medium-tex-
tured surface layer. Beneath this is medium-textured to
moderately coarse textured material. Coarse sand is at a
depth of 20 to 40 inches in Darr soils.

These soils are easily worked. Natural fertility is me-
dium to high. The organic-matter content is high. Runoft
is slow. Permeability is moderate to moderately rapid.
The available water capacity is low in Darr soils, but
high in Grigston and Hobbs soils.

Maintaining fertility and the supply of organic matter
is the main concern in management. The soils are suited
to all the crops commonly grown. Corn, sorghum, small
grain, and alfalfa are the main crops.

Dryland management—These are -some of the best
soils in the county for the production of crops. Return-
ing crop residue to the soil is about the only manage-
ment need. Alternating row crops with small grain and
hay controls diseases and insects.

Irrigation management.—These soils are suited to all
types of irrigation. If irrigated, they are suited to corn,
sorghum, and alfalfa, and to tame grasses for hay and
pasture. Slight irregularities in the land surface can
make uniform distribution of irrigation water difficult.
In most places leveling is needed to prepare the soil for
gravity irrigation. Leaving crop residue on the surface
in winter helps control soil blowing.

CAPABILITY UNIT Ilc-1 DRYLAND, I-11 IRRIGATED

In these units are deep, nearly level, well-drained soils
of the Hall, Hastings, Holder, Hord, Kenesaw, and Or-
tello series. These soils are on uplands and stream ter-
races. The surface layer is medium textured, the subsoil
moderately coarse textured to moderately fine textured,
and the underlying material medium textured to coarse
textured.

These soils are casily worked. Natural fertility is me-
dium to high. The organic-matter content is moderate to
high. Runoff is slow. Permeability is moderately slow to
moderately rapid. Available water capacity is moderate
in Ortello soils and high in the rest.

Dryland management.——The major concern in manage-
ment is the limited rainfall. Minor concerns are control
of water erosion and maintenance of organic matter,
high fertility, and good tilth.
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Corn, sorghum, small grain, and alfalfa are the main
crops suited to these soils. These crops are droughty al-
most every summer because of limited rainfall. Small
grain and the first cutting of alfalfa are generally more
dependable crops because they grow and mature in
spring when rainfall is highest.

Water erosion can be reduced and moisture conserved
by using a cropping system that keeps the soil covered
with crop mulches most of the time. Close-growing
crops, such as alfalfa, help build up the supply of or-
ganic matter and the level of fertility and protect the
soll against erosion. Mulching and minimum tillage per-
mit crop plantings without excessive cultivation and
without excessive loss of moisture through evaporation.

Irrigation management.—These soils are suited to
corn, sorghum, and alfalfa if they are irrigated. In most
areas they need some leveling for gravity irrigation. Sus-
tained production can be obtained by using fertilizers,
high plant populations, and an efficient irrigation system
that controls the amount and time of water application.
Uniform distribution of irrigation water and measures

to reduce and control irrigation water are essential (fig.
9. CAPABILITY UNIT Ile~1 DRYLAND, Ile-1 IRRIGATED

In these units are deep, well-drained soils of the
Hobbs, Holder, Kenesaw, and Ortello series. These soils
are very gently sloping to gently sloping and are on foot
slopes, stream terraces, and uplands. The surface layer is
medium textured. The subsoil and underlying material
are moderately fine textured to coarse textured.

These soils are easily worked. Permeability is moder-
ately slow to moderately rapid. Runoff is medium to
slow. Available water capacity in Ortello soils is moder-
ate. It is high in all the other soils. Natural fertility is
medium to high. The organic-matter content is moderate
to high.

The major concern in management is control of runoff
to ‘help conserve moisture. Maintaining good tilth, high
fertility, and a high organic-matter content are also es-
sential practices under dryland farming.

Dryland management.—These soils are suited to corn,

Figure 9.—Efficient irrigation on Holder silt loam.
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sorghum, small grain, and alfalfa. Terracing, contour
farming, and the use of grassed waterways help in con-
trolling runoff. A cropping system that keeps the soil
covered with vegetation most of the time reduces the loss
of moisture.

Irrigation management—Corn, sorghum, alfalfa, and
soybeans are the major crops under irrigation. The main
hazards are the depletion of soil fertility and the leach-
ing of plant nutrients by excessive irrigation.

For efficient irrigation, the soils can be leveled. Level-
ing helps to insure even distribution of irrigation water
and prevents excessive leaching of nutrients. At regular
intervals a legume is needed in the cropping system.
Keeping crop residue on the surface of the soil increases
water intake and helps control soil blowing.

CAPABILITY UNIT Ile~-11 DRYLAND, Ille-1 IRRIGATED

Tn these units are deep, well-drained, gently sloping
soils of the Hobbs and Holder series. These soils are on
foot slopes and uplands. The surface layer is medium
textured, and the subsoil and underlying material are
moderately fine textured to medium textured.

These soils are easily worked. Permeability is moder-
ately slow to moderate. Runoff is medium. Available
water capacity is high. Natural fertility is high. Organ-
ic-matter content is moderate to high.

Controlling water erosion is the major concern in man-
agement, but conserving moisture and maintaining good
tjltlh, fertility, and organic-matter content are also essen-
tial.

Dryland management.—Corn, sorghum, small grain,
and alfalfa are the most suitable crops. Terraces, water-
ways, contour farming, and other mechanical measures
help control water erosion. Leaving crop residue on the
surface as a mulch is also beneficial.

Irrigation management—Corn, sorghum, small grain,
alfalfa, and tame grasses are suitable crops. Overirriga-
tion increases the hazard of erosion. Contour bench level-
ing or contour irrigation and terraces can be used with a
surface irrigation system. Sprinkler irrigation is also
suitable. Careful control of the rate of water application
is needed to prevent runoff and soil loss.

Fertility can be maintained by adding barnyard man-
ure and commercial fertilizers. At regular intervals, leg-
umes are needed in the cropping system. Crop residue on
the surface provides a protective cover. In most areas
where deep cuts have been made in land leveling, the ad-
dition of barnyard manure and zinc fertilizer is benefi-
cial. CAPABILITY UNIT Ile-3 DRYLAND, Ife-3 IRRIGATED

These are deep and moderately deep, well-drained,
nearly level to gently sloping soils of the Darr, Loretto,
and Ortello series. They are on bottom land, stream ter-
races, and uplands. The surface layer is moderately
coarse textured, and the subsoil and underlying material
are medium textured to coarse textured. Coarse sand is
at a depth of 20 to 40 inches in the Darr soils.

These soils are easily worked. Permeability is moder-
ate to moderately rapid. The sandy surface layer absorbs
rainfall readily. Runoff is medium to slow. Available
water capacity is high to low. Natural fertility is me-
dium. The organic-matter content is low to moderate.

SOIL SURVEY

Soils in this unit are subject to blowing and water ero-
sion. Controlling erosion is the main concern in manage-
ment, but. conserving moisture and maintaining the
organic-matter content and fertility are also essential.

Dryland manmagement.—These soils are suited to corn,
sorghum, small grain, and alfalfa. In areas where the
available water capacity is moderate and low, they are
somewhat droughty during dry cycles.

Water erosion and soil blowing can be reduced and the
moisture conserved by stripcropping, stubble mulch til-
lage, and a cropping system that keeps the soil covered
most of the time with grass or crop residue. Row crops
can be alternated with small grain and legumes. Terrac-
ing, contour farming, and grassed waterways are needed
where the soils are used mainly for row crops.

Irrigation management.—These soils are well suited to
corn, sorghum, small grain, and alfalfa. The organic-
matter content can be maintained by including small
grains and legumes in the cropping system and by leav-
ing crop residue on the surface.

Furrows and borders are the most commonly used for
irrigating. On gentle slopes where land leveling is costly,
sprinklers are suitable. The high water-intake rate of
these soils makes it necessary to limit the length of field
irrigation runs. Reducing and controlling irrigation run-
off at the end of the field is essential for water conserva-
tion.

For sustained crop production, commercial fertilizer
and barnyard manure are needed.

CAPABILITY UNIT IIw-3 DRYLAND, I-12 IRRIGATED

In these units are deep, well drained to moderately
well drained, nearly level to very gently sloping soils of
the Hobbs and Rusco series. These soils are on bottom
land and stream terraces and are subject to occasional
flooding or ponding. The surface layer is medium tex-
tured, and the subsoil and underlying material are me-
dium textured or moderately fine textured. Flooding is
generally of short duration, and crop damage is seldom
severe,

The soils are easily tilled. Permeability is moderate to

moderately slow. Runoff is very slow to medium. Avail-
able water capacity is high. Natural fertility is high, and
the organic-matter content is moderate to high.
_ The major concern in management is occasional flood-
ing.
Dryland management.—These soils are suited to corn,
sorghum, small grain, and alfalfa. Flooding in spring
occasionally delays planting and cultivation and limits
production of small grain and alfalfa. During dry pe-
riods, however, occasional flooding is beneficial to crops
because it adds to the moisture supply.

In most areas diversions and drainage ditches are
needed to intercept runoff and thus keep it from spread-
ing over a wide area. Clean drainage ditches and diver-
sions intercept flood waters effectively.

Irrigation management.—If irrigated, these soils are
better suited to corn and sorghum than to other crops.
In areas where flooding is controlled, they are also suited
to alfalfa and small grain.

Land leveling and an effective irrigation system are
needed to divert and intercept flood waters. Furrow and
border irrigation are suitable. Controlling irrigation run-
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off at the end of the field is essential. Mulch tillage pro-
tects the soil against erosion.

CAPABILITY UNIT llw-4 DRYLAND, Ilw—4 IRRIGATED

In these units are deep, somewhat poorly drained,
nearly level to very gently sloping soils of the Boel, Gib-
bon, Lamo, and Ord series. These soils are on bottom
land and low terraces. The surface layer is medium tex-
tured, and the transitional layer and underlying material
are coarse or moderately fine textured. A water table is at
a depth of 2 to 6 feet, and it fluctuates seasonally.

These soils are easily tilled. Permeability 1s rapid to
moderately slow. Runoff is slow. Available water capac-
ity is low to high depending on the depth to fine sand.
Natural fertility is medium to high, and the organic-
matter content 1s high.

The major concern in management is wetness during
periods when rainfall is above normal.

Dryland management.—These soils are suited to corn,
sorghum, and alfalfa. They are poorly suited to small
grain and alfalfa because the water table is high in
spring. Wetness generally delays tillage and cultivation
early in spring. '

Diversions, drainage ditches, and tile drains help to
control wetness and the high water table.

Irrigation management.—If irrigated, these soils are
suited to corn, sorghum, and alfalfa.

Land leveling 1s needed if furrows and borders are
used for irrigating. Land leveling also improves surface
drainage. Runs should be short because the water intake
rate is moderately rapid in most of these soils, and exces-
sive applications of water leach nutrients to a depth
below plant roots.

CAPABILITY UNIT IIw-6 DRYLAND, IIw-6 IRRIGATED

Ord fine sandy loam, the only soil in these units, is a
deep, somewhat poorly drained, nearly level soil on bot-
tom land. The surface layer is moderately coarse tex-
tured, and it is underlain by moderately coarse textured
material. Fine sand is at a depth of 20 to 40 inches. A
water table is at a depth of 2 to 6 feet, and it fluctuates
seasonally.

This soil is easily worked. Permeability is moderately
rapid. The sandy surface layer absorbs rainfall readily.
Runoff is slow. Available water capacity is low to mod-
erate depending on the depth to fine sand. Natural fertil-
ity is medium, and the organic-matter content is moder-
ate.

The major management concerns are wetness during
periods of heavy rainfall, soil blowing in drier periods,
and low organic-matter content and fertility.

Dryland management.—Corn, sorghum, and alfalfa
are well suited to this soil. Small grain is not so well
suited because the water table is high in spring and wet-
ness delays seedbed preparation. The high water table
drowns alfalfa in some areas. Where suitable outlets are
available, the water table can be lowered by using drain-
age ditches or tile drains. Growing alfalfa or another
close-growing crop at regular intervals is beneficial. Al-
falfa eliminates the need for tillage in spring and pro-
tects the soil against blowing. Returning crop residue to
the soil helps maintain the organic-matter content and
also reduces the hazard of soil blowing.

Irrigation management—The irrigated crops suitable
for this soil are corn, sorghum, and alfalfa. Land level-
ing is needed if furrows and borders are used for irri-
gating, but deep cuts in leveling are to be avoided.
Sprinklers are suitable in areas where leveling is im-
practical. Small, frequent applications of irrigation
water are needed because the available water capacity of
this soil is low to moderate.

CAPABILITY UNIT IIs-2 DRYLAND, IIs-2 IRRIGATED

Detroit silt loam, the only soil in these units, is a deep,
moderately well drained, nearly level soil on stream ter-
races. The surface layer is medium textured, the subsoil
is fine textured, and the underlying material is medium
textured.

Permeability is slow, runoff is slow, available water
capacity is high, natural fertility is high, and the organic-
matter content is high.

The major concern in management is the claypan sub-
soil that restricts the penetration of plant roots and
slows the intake of water.

Dryland management.—This soil is suited to corn,
sorghum, small grain, and alfalfa. Corn and sorghum
are generally better suited than other crops, because the
soil has slow internal drainage and rainfall is limited.

Growing alfalfa and other close-growing crops im-
proves the tilth and permeability of this soil and keeps
the claypan subsoil open. Mulch tillage also improves tilth
and permeability and in addition maintains the organic-
matter content. Minimum tillage improves permeability
by reducing soil cempaction.

Intercepting runoff from higher lying soils reduces the
hazard of flooding. Attempts to break up the clayey sub-
soil by mechanical methods are ineffective and costly in
most places.

Irrigation management.—Corn and alfalfa are better
suited than other crops if this soil is irrigated. Most
of the areas need leveling to prepare them for furrow or
border irrigation and to provide adequate surface drain-
age. Irrigation runs can be somewhat longer than on
most soils because the water intake rate is moderately
slow to slow. Reducing and controlling irrigation runoff
at the end cf the field 1s a good water conservation prac-
tice.

CAPABILITY UNIT IIs-5 DRYLAND, Ile-11 IRRIGATED

O’Neill loam, 0 to 3 percent slopes, is the only soil in
these units. It 1s a moderately deep, well-drained, nearly
level to very gently sloping soil on stream terraces. The
surface layer 1s medium textured, and the subsoil is mod-
erately coarse textured or coarse textured. Fine sand and
coarse sand are at a depth of 20 to 40 inches.

This seil is easily worked. Permeability is moderately
rapid. Runoff is slow. Available water capacity is low.
Natural fertility is medium, and the organic-matter con-
tent is moderate.

Conserving moisture, controlling erosion, and main-
taining the organic-matter content and fertility are the
chief concerns in management. Low available water ca-
pacity is a major limitation. )

Dryland management.—Corn, sorghum, small grain,
and alfalfa are suitable crops. Small grain and first-cut-
ting alfalfa are generally more suitable because they ma-
ture in spring when rainfall is more plentiful.
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Mulch tillage and a cropping system that keeps the
soil covered most of the year conserves moisture, and re-
duces the hazard of soil blowing. Best results are gener-
ally obtained by limiting the years of row crops and in-
cluding close-growing crops in the cropping system.

Irrigation management.—If irrigated, this soil is well
snited to corn and alfalfa. Furrow and border irrigation

are suitable in areas where land leveling is practicable. .

Sprinklers are suitable in other areas.
Frequent, small applications of irrigation water are
needed because the soil has low available water capacity.
Efficient irrigation reduces runoff at the end of the
fields and prevents excessive leaching.

CAPABILITY UNIT IIs-51 DRYLAND, IIle-11 IRRIGATED

Inavale loam, the only soil in these units, is a deep,
somewhat excessively drained, nearly level to very gently
sloping soil on bhottom land. The surface layer is mediuam
textured, and the underlying material coarse textured.

This soil is easily worked. Permeability is rapid, run-
off is slow, available water capacity is low, natural fer-
tility is low, and the organic-matter content is low to
moderate.

Conserving moisture, controlling erosion, and main-
taining the organic-matter content and fertility are the
chief concerns in management. Low available water ca-
pacity is a major limitation.

Dryland management—Corn, sorghum, small grain,
and alfalfa are suitable crops. Small grain and first-cut-
ting alfalfa are generally better suited than other crops
because they mature in spring when rainfall is plentiful.

Mulch tillage and a cropping system that keeps the
soil covered most of the year conserves moisture and re-
duces the risk of soil blowing. Best results are generally
obtained by limiting the years of row crops and includ-
ing close-growing crops in the cropping system.

Irrigation management—Corn and alfalfa are better
suited than other crops if this soil is under irrigation.
Furrow and border irrigation are effective in areas where
land leveling is practicable. Sprinklers are suitable in
other areas. Frequent irrigation and small amounts of
water are needed on this soil because the available water
capacity is low. Measures are needed to reduce the amount
of irrigation runoff at the end of the fields and to prevent
excessive leaching of soil nutrients.

CAPABILITY UNIT Ilfe~-1 DRYLAND, IVe-1 IRRIGATED

In these units are deep, well-drained, sloping soils of
the Holder, Kenesaw, and Uly series. These soils are on
uplands and stream terraces. The surface layer and sub-
soil are medium textured or moderately fine textured,
and the underlying material is medium textured.

These soils are easily worked. Permeability is moder-
ate to moderately slow, runoff is medium, available water
capacity is high, natural fertility is high to medium, and
the organic-matter content is moderate.

Controlling water erosion is the major management
concern. Conserving moisture and maintaining good
tilth, fertility, and the organic-matter content are also
essential.

Dryland management.—Corn, sorghum, small grain,
and alfalfa are well suited to these soils. Crops are sub-
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ject to damage almost every summer because rainfall is
limited.

Terraces, grassed waterways, contour farming, and a
mulch of crop residue reduce the rate of runoff and the
hazard of erosion (fig. 10).

Water ercsion can be reduced and moisture conserved
by using a cropping system that keeps the soil covered
with crops or crop residue most of the time. Limiting
the vears of consecutive row crops, managing the crop
residue, and increasing the number of close-growing
crops in the cropping system are suggested practices.

Minimum tillage and mulch tillage during seedbed
preparaticn are effective in erosion control. Gullied areas
can be shaped and seeded to grasses. Grassed field bor-
ders help control runoff, and they can also be used as
turn rows, roadways, and wildlife areas.

Irrigation. management.—Alfalfa and grasses are bet-
ter suited than other crops if these soils are irrigated.
Corn is suited if erosion control is practiced. Terraces,
contour irrigation, waterways, and crop residue on the
surface of the soil reduce the hazard of erosion in irri-
gated areas.

Soil fertility can be improved by using commercial
fertilizers and manure.

Sprinkler irrigation is suitable. Controlling erosion is
difficult in sloping areas. The rate at which water is ap-
plied should not exceed the water intake rate. Contour
bench leveling is a suitable method of controlling erosion
in gently sloping areas.

CAPABILITY UNIT Iile-3 DRYLAND, IIfe-3 IRRIGATED

Inavale fine sandy loam is the only soil in these units.
Tt is a deep, somewhat excessively drained, nearly level
to gently sloping soil on bottom land. The surface layer
is moderately coarse textured. Beneath this is coarse-tex-
tured underlying material.

This soil is easily worked. Permeability is rapid, the
surface layer absorbs rainfall readily, runoff is slow,
available water capacity is low, natural fertility is low,
and the organie-matter content is low,

The soil in this unit is subject to blowing and water
erosion. Controlling erosion is the major concern in man-
agement, but conserving moisture and maintaining the
organic-matter content and fertility are also essential.

Dryland management.—Corn, sorghum, small grain,
and alfalfa are suitable crops. Because of the low avail-
able water capacity, this soil is somewhat droughty.

The hazards of soil blowing and water erosion can be
reduced and the moisture conserved by stripcropping,
mulch tillage, and a cropping system that keeps the soil
covered with residue most of the time.

Irrigation management—Suitable crops for this soil
under irrigation are corn, small grain, sorghum, alfalfa,
and grasses. Furrows and borders are used for irrigating
the nearly level to very gently sloping soils. Sprinklers
are suited to the gentle slopes where leveling would be
impractical. Irrigation water can be, managed more
efficiently on fields that have been leveled.

In places where deep cuts expose the sandy underlying
material, irrigation is needed frequently because the
available water capacity is low. Excessive water leaches
nutrients to a level below the plant roots. Controlling ir-
rigation runoft conserves water.
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Figure 10.—Grassed waterway on Holder silt loam.

CAPABILITY UNIT Ille-5 DRYLAND, IlTe-5 IRRIGATED

In these units are deep, excessively drained to well
drained, nearly level to gently sloping soils of the
Boelus, Inavale, Libory, and Ortello series. These soils
are on bottom land and stream terraces. The surface
layer is coarse textured, and the subsoil and underlying
material range from coarse textured to medium textured.

These soils are easily worked. Permeability is rapid to
moderate. The sandy surface layer absorbs rainfall read-
ily. Runoff is slow to medium, available water capacity
is low to high, natural fertility is low to medium, and
the organic-matter content is low to moderately low.

All soils in these units are subject to blowing unless
they are properly managed. Controlling erosion is the
major concern in management, but conserving moisture
and maintaining the organic-matter content and fertility
are also essential.

Dryland management—Corn, sorghum, small grain,
and alfalfa are suited to these soils. Small grain and
first-cutting alfalfa are generally the most dependable
crops because they grow and mature in spring when
rainfall is plentiful.

A cropping system that keeps the soil covered with
crop residue most of the time reduces soil blowing, con-
serves moisture, and maintains the organic-matter con-
tent and fertility. Limiting the number of consecutive
vears of row crops and including close-growing crops in
the cropping system protect the soil and conserve mois-
ture. Alternating close-growing crops and row crops in
narrow strips and planting narrow, tree windbreaks help
control soil blowing.

Irrigation management—Corn and alfalfa are well
suited to these soils. Small grain, grasses, and legumes
are also suited.
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Furrows, borders, and sprinklers are suitable. Level-
ing is needed if furrows and borders are used. Deep cuts
during land leveling' should be avoided because of the
danger of exposing the sandy underlying material.
Libory-Boelus soils are more suitable for leveling than
Inavale soils. Growing a cover crop or keeping crop resi-
due on the surface helps control soil blowing. Light, fre-
quent applications of irrigation water are needed. Exces-
sive water leaches fertilizers below the plant roots.

CAPABILITY UNIT ITle-51 DRYLAND, IVe-5 IRRIGATED

In these units are deep, somewhat excessively drained,
nearly level to very gently sloping soils of the Thurman
series. These soils are on stream terraces and uplands.
The surface layer is coarse textured, and the underlying
material is coarse textured.

These soils are easily worked. Permeability is rapid.
The sandy surface layer absorbs rainfall readily. Runoff
is slow, available water capacity is low, natural fertility
is medium, and the organic-matter content is medium.

Soil blowing is the major limitation. Improving fertil-
ity and increasing the supply of organic matter should
be considered in management.

Dryland management.—Corn, sorghum, small grain,
and alfalfa are well suited to these soils. Soil blowing
can be controlled, moisture conserved, and the organic-
matter content and fertility maintained if the soils are cov-
ered most of the time with crops, grass, or crop residue.
Limiting the consecutive years of row crops, including
close-growing crops and legumes in the cropping system,
and using narrow tree windbreaks should be considered
in management.

Irrigation management.—These soils are well suited to
corn and alfalfa and are suited to small grain, sorghum,
and grasses.

Sprinklers can be used in irrigating. Frequent irriga-
tion is needed. The rapid permeability of the soils limits
the use of border and furrow irrigation systems.

CAPABILITY UNIT IIw-5 DRYLAND, IIw-5 IRRIGATED

In these units are deep, somewhat poorly drained,
nearly level to very gently sloping soils of the Boel, Els-
mere, and Ovina series. These soils are on bottom land
and stream terraces. The surface layer is coarse textured,
and the underlying material is coarse textured to
medium textured. The water table fluctuates seasonally
between depths of 2 and 6 feet.

These soils are easily worked. Permeability is moder-
ate to rapid. The sandy surface layer absorbs rainfall
readily. Available water capacity is low to moderate,
natural fertility is medium, and the organic-matter con-
tent is moderate.

The major concern in management is seasonal wetness,
but soil blowing in drier periods and low organic-matter
content and fertility are also concerns.

Dryland  management.—Corn, small grain, and
sorghum are suited to these soils. Alfalfa is suited in
areas where the water table is not too high.

These soils are hard to work in spring because the
high water table keeps the surface wet. Alfalfa and
other closing-growing crops eliminate the need for work-
ing these soils in spring and protects them against blow-
ing when the surface is dry. The hazard of soil blowing
can also be reduced by stubble mulch tillage and a crop-
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ping system that keeps the soil covered with crop residue
most of the time. Returning crop residue to the soil
helps to maintain and improve the organic-matter con-
tent, and commercial fertilizers and manure maintain
and improve fertility.

Irrigation management.—If the water table is not too
high, corn, sorghum, and alfalfa are well suited to these
soils under irrigation.

Furrows and borders are commonly used for irrigat-
ing. Sprinklers are also suitable. Land leveling is needed
for furrow irrigation, but deep cuts that expose the
underlying material are to be avoided. Short irrigation
runs are needed because permeability is rapid. More fre-
quent irrigation is needed in summer when the water
table is naturally lower. Excessive irrigation water
should be avoided because it leaches plant nutrients
below the root zone.

In some places drainage ditches or tile drains are used
to lower the water table, especially in spring when the
water level is naturally high.

CAPABILITY UNIT IIIw-6 DRYLAND, IIw-61 IRRIGATED

Boel fine sandy loam is the only soil in these units.
This is a deep, somewhat poorly drained, nearly level to
very gently sloping soil on bottom land. The surface
layer is moderately coarse textured, and the underlying
material is coarse textured. The water table is at depths
of 2 to 6 feet. It fluctuates seasonally.

This soil is easily tilled. Permeability is rapid. The
sandy surface layer absorbs rainfall readily. Runoff is
slow, available water capacity is low, natural fertility is
medium, and the organic-matter content is moderate.
The major concern in management is seasonal wetness.
Maintaining the organic-matter content and controlling
soil blowing in dry seasons are needed practices.

Dryland management—Corn, sorghum, and alfalfa
are the main crops suited to this soil; small grain is not
so well suited because the water table is high in spring.
In areas where the water table is extremely high, alfalfa
is not suitable. ,

In cultivated areas, this soil is generally hard to work
in spring because the high water table keeps the surface
wet. A close-growing crop eliminates the need for work-
ing this soil in spring and protects it from soil blowing
when the surface is dry. Mulch tillage and returning
crop residue to the soil improve the organic-matter con-
tent. Commercial fertilizers maintain and improve fertil-
ity.

Irrigation management.—Under irrigation, this soil is
suited to corn, sorghum, and alfalfa. Irrigating with
furrows and borders is suitable, but land leveling is
needed. Deep cuts in leveling should be avoided. Irriga-
ting with sprinklers is also suitable. Frequent, small
applications of water are most effective.

I]n some areas drainage ditches help lower the water
table.

CAPABILITY UNIT IVe-5 DRYLAND

In this unit is the complex, Libory-Boelus fine sands.
These soils are deep, well drained to moderately well
drained, and nearly level to very gently sloping. They
are on stream terraces. The surface layer is coarse tex-
tured, and the subsoil and underlying material are
medium textured.
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These soils are easily tilled. Permeability is moderate.
The sandy surface layer absorbs rainfall readily. Runoff
is slow, the available water capacity is high, natural fer-
tility is medium, and the organic-matter content is low
to moderate.

The major concern in management is soil blowing.
Conserving moisture and maintaining the organic-matter
content and fertility are also essential.

Dryland management.—Crops well suited to these soils
are corn, sorghum, small grain, grass and alfalfa. Small
grain and first-cutting alfalfa are generally better suited
because they grow and mature in spring when rainfall is
plentiful. The hazard of soil blowing can be reduced by
alternating narrow strips of field crops or row crops
with close-growing crops, using narrow plantings of
trees as windbreaks, and keeping the soil covered with
vegetation or crop residue most of the time. Planting a
row crop in spring and then interplanting with rye and
hairy vetch early in fall keeps crop residue on these soils
at all times.

Soil fertility is improved by the use of commercial
fertilizers.

These soils are not suitable for irrigation. Even applica-
tions of water are difficult because the surface layer is
coarse textured.

CAPABILITY UNIT IVe-51 DRYLAND, IVe-51 IRRIGATED

Thurman loamy fine sand, 8 to 5 percent slopes, is the
only soil in these units. This is a deep, somewhat exces-
sively drained, gently sloping soil on uplands. The sur-
face layer and the underlying material are coarse tex-
tured.

This soil is easily tilled. Permeability is rapid. Runoff
is slow, available water capacity is low, natural fertility
}S medium, and the organic-matter content is medium to
ow.

This soil is subject to severe soil blowing unless it is
properly managed. The major concern in management is
soil blowing. Conserving moisture and maintaining the
organic-matter content and fertility are also essential
practices.

Dryland management—Corn, sorghum, small grain,
and alfalfa are well suited to this soil. Small erain and
the first cutting of alfalfa are generally the better snited
crops because they grow and mature in spring when
rainfall is plentiful. Starting crops on this soil is some-
times difficult because soil blowing destroys many young
plants early in spring.

Soil blowing can be reduced. moisture conserved, and
organic-matter content and fertility maintained by using
a cropping system that keeps the soil covered with crops,
grass, or crop residue. In cultivated areas, good results
are generally obtained by limiting the plantings of row
crops and increasing close-growing crops to protect the
soil and conserve moisture. Soil blowing can also be
reduced by stripcropping, mulch tillage, grassed field
borders, and narrow tree windbreaks.

Irrigation management.—This soil can be irrigated. Tt
is suited to corn, sorghum, small grain, and alfalfa.
Plant populations can be maintained at a higher level
than in dryland areas. Sprinkler irrigation is well suited
to this soil. Frequent water applications are needed
because the available water capacity is low, and light

applications are needed to avoid excessive leaching of
plant nutrients. )

Soil blowing can be reduced by alternating narrow
strips of row crops with small grain, alfalfa, or other
close-growing crops. Protecting the soil with crop
mulches reduces the hazard of soil blowing.

CAPABILITY UNIT IVe-8 DRYLAND

In this unit are deep, well-drained, sloping soils of the
Coly and Geary series. These soils are on uplands. The
surface layer, subsoil, and underlying material are
medium textured or moderately fine textured.

These soils are easily tilled. Permeability is moderate
or moderately slow. Runoff is medium to rapid, available
water capacity is high, natural fertility is low, and the
organic-matter content is low.

The soils of this unit are subject to severe water ero-
sion. Major management concerns are controlling water
erosion and conserving moisture. Maintamlpg and
improving the organic-matter content and fertility are
other management concerns.

Dryland management.—Soils in this unit are not well
suited to cultivated crops because runoff after rainfall
results in moisture loss and severe water erosion. They
are better suited to small grain, grass, and alfalfa. Con-
verting the acreage to range by reseeding native grasses
is one of the better uses for this soil. Because of the ero-
sion hazard, these soils are not suited to irrigation.

Terraces, grassed waterways, contour farming, and
crop residue left on the surface help control runoff and
erosion. The better cropping system is one of small
grain, grass, alfalfa, and other hay crops. Mulch farm-
ing and returning crop residue to the soil improves the
organic-matter content. )

Shaping and seeding gullied areas, using grassed
waterways, and providing a good grass cover are prac-
tices needed on the more severely eroded and gullied
areas. Grassed field borders help control runoff at the
end of the field, and they can be used as turn rows, road-
ways, and wildlife habitat. If these soils are used as
range, an adequate cover of vegetation is needed to
reduce runoff and help control erosion.

CAPABILITY UNIT IVe-81 DRYLAND, IVe-11 IRRIGATED

Holder silty clay loam, 5 to 11 percent slopes, severely
eroded, is the only soil in these units. It is a deep, well-
drained soil on uplands. The surface layer and subsoil
are moderately fine textured. The underlying material is
medium textured.

This soil is easily worked. Permeability is moderately
slow. Runoff is medium, available water capacity is high,
natural fertility is medium, and the organic-matter con-
tent is low to moderately low. )

This soil is subject to severe water erosion. Controlling
erosion is the major concern in management. Conserving
moisture and maintaining good tilth, fertility, and the
organic-matter content are also concerns.

Dryland management.—This soil is suited to corn,
sorghum, small grain, and alfalfa. Crops are subject to
damage almost every summer because of limited rainfall.

Terraces, grassed waterways, contour stripcropping,
and use of crop residue are practices needed to control
runoff and erosion. The hazard of water erosion can also
be reduced and moisture conserved by using a cropping
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system that keeps the soil covered with crop residue most
of the time. The best results are obtained by limiting the
row crop to 1 year and including in the cropping system
some close-growing crops that protect the soil against
erosion. Returning crop residue to the soil helps to main-
tain and improve the organic-matter content and tilth.
This soil can also be reseeded to grasses and converted to
range or pasture.

Irrigation management—Sprinklers can be used for
irrigation. The steeper slopes are difficult to manage
under surface irrigation. Contour bench leveling is possi-
ble on the lesser slopes, but the cost is high, and mainte-
nance of high bench escarpments is difficult. The rate at
which water is applied should be equal to or below the
intake rate of this soil;

Under irrigation this soil is suited to grass and
alfalfa, small grain, and a limited amount of corn or
sorghum, but it is better suited to grass or legumes. Ter-
races, grassed waterways; and contour farming are bene-
ficial practices in areas where these soils are irrigated by
sprinklers.

Shaping and seeding gullied areas and keeping a good
cover of grass in the waterways are needed management
practices. Grassed field borders help control runoff. Also,
they can be used as turn rows, roadways, and wildlife
habitat.

CAPABILITY UNIT IVs-1 DRYLAND, Ills-1 IRRIGATED

In these units are well-drained, to somewhat poorly
drained, nearly level to very gently sloping soils of the
Kenesaw and Silver Creek series, and Slickspots, a land
type. These soils are on stream terraces. The surface
layer is medinm textured, the subsoil is fine textured to
medium textured, and the underlying material is
medium textured. The water table in most places is
below a depth of 5 feet. The areas of Slickspots are
moderately alkali. The soil material in Slickspots is pud-
dled, and the surface is covered with salts during some
periods.

Kenesaw and Silver Creek soils are easily worked.
Slickspots are difficult to work. Permeability of Kenesaw
and Silver Creek soils is moderate to moderately slow.
Permeability of Slickspots is slow, and they are sticky
when wet and cloddy when dry. Runoff is slow, available
water capacity is high to medium, natural fertility is
iqwhto high, and the organic-matter content is low to

igh.

The major concern in management is managing the
alkalinity of these soils.

Dryland management—These soils are not well suited
to cultivation because they are alkaline. Corn, sorghum,
small grain, alfalfa, and alkali-tolerant grasses can be
grown. Small grain and the first cutting of alfalfa gen-
erally are better suited crops because they grow and
mature in spring when rainfall is more frequent.

Good management is needed in cultivated areas
because the slickspot areas are droughty, have poor tilth
and slow permeability, and contain salts that are toxic to
some crops. The salts cause poor structure and slow
permeability that increases the rate of runoff. Chemicals
can be added to reduce the effect of the salts and alkali.
Best results are generally obtained by growing the more
salt-tolerant crops and using a cropping system that

keeps the soil covered with vegetation most of the time
to prevent evaporation.

Irrigation management.—Corn, sorghum, small grain,
alfalfa, and alkali-tolerant grasses are some of the irri-
gated crops suited to these soils. Furrow, border, and
sprinkler 1rrigation are suitable. If furrows and borders
are used, leveling is needed to provide better surface
drainage and more even distribution of water. In areas
where the water table is high, soil drainage can be pro-
vided by drainage ditches or tile drains. Chemicals can
be used to reduce the effects of the salts and alkali.
Barnyard manure and other forms of organic matter can
be incorporated into the soil to make it more friable and
more absorbent to water.

CAPABILITY UNIT Vw-1 DRYLAND

In this unit are the deep, poorly drained, nearly level
to gently sloping soils of the Tryon series. These soils
are on bottom lands. The surface layer is medium tex-
tured to moderately coarse textured. The underlying
material is coarse textured. The water table fluctuates
between the surface and a depth of 3 feet.

Permeablity is rapid, runoff is slow, available water
capacity is low, and natural fertility is low. The organic-
matter content is moderate to high.

A major hazard is the excessive wetness. These soils
are not suited to cultivation because they are too wet,
and drainage is generally not practicable.

Dryland management.—Nearly all the acreage is used
for permanent hay or pasture. Proper stocking and
deferred grazing help maintain and increase grass pro-
duction and prevent the development of boggy areas.
Boggy conditions develop in pastures that are grazed
when the water level is at the surface (fig. 11).

Many areas adjacent to the river are densely wooded.
There is a possibility of increasing grass production on
these areas by introducing reed canarygrass or other
grasses that tolerate wetness. These areas are also suita-
ble as wildlife habitat.

CAPABILITY UNIT VIe-1 DRYLAND

Uly silt loam, 11 to 15 percent slopes, is the only soil
in this unit. It is a deep, well-drained, strongly sloping
soil on uplands. The surface layer and the subsoil are
inedium textured. The underlying material is calcareous
oess.

Permeability is moderate, available water capacity is
high, and runoff is rapid. This soil releases moisture
readily to plants.

Dryland management—This soil is suited only to
range, hay, trees, and other less intensive uses. It is not
suited to cultivated crops because the hazard of water
erosion is severe on the strong slopes.

Proper stocking, deferred grazing, and control of
weeds and brush help to maintain and improve stands
of grass. Dams along the drainageways can be used to
impound water for livestock or for recreational purposes.

CAVABILITY UNIT VIe-3 DRYLAND

Only Ortello-Coly complex, 15 to 81 percent slopes, is
in this unit. The soils in this complex are deep and well
drained to excessively drained. They are on uplands. The
surface layer is moderately coarse textured or medium



HOWARD COUNTY, NEBRASKA 45

- .v “

N T NS

5

Figure 11.—Boggy condition on Tryon loam.

textured, and the subsoil and underlying material are
coarse textured to medium textured.

Permeability is moderately rapid to moderate, runoff
is medium to rapid, available water capacity is moderate
to high, natural fertility is medium to low, and the
organic-matter content is moderate to low.

The major concern in management is control of runoff
and erosion. These soils are subject to severe water ero-
sion and soil blowing if they are overgrazed or if the
surface is left unprotected.

Dryland management.—These soils are poorly suited
to cultivation because they are too steep and erodible.
They are well suited to grass, trees, and plantings for
wildlife habitat and recreational areas.

The entire acreage is used for permanent pasture.
Proper stocking, deferred grazing, and control of weeds
and brush help to maintain and increase grass produc-
tion. Stock water and erosion control dams can be built
in these areas if sites are carefully selected.

CAPABILITY UNIT VIe-5 DRYLAND

In this unit are deep, somewhat excessively drained to
excessively drained, nearly level to strongly sloping soils
of the Inavale, Thurman, and Valentine series. These
soils are on bottom land, stream terraces, and uplands.
The surface layer is coarse textured, and the transitional
layer and underlying material are coarse textured.

Permeability is rapid, runoff is slow, available water
capacity is low, natural fertility is low, and the organic-
matter content is low or medium,

Soils in this unit are subject to severe blowing if they
are overgrazed or if the surface is left unprotected. The
major concern in management is the control of soil blow-
ing and the maintenance of the organic-matter content
and fertility.

Dryland management—These soils are poorly suited
to cultivation because they are sandy, droughty, and
erodible. They are well suited to grass. Proper stocking,
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deferred grazing, rotation grazing, and control of weeds
and brush are needed to maintain grass yields.

Most of the acreage is used for permanent hay or pas-
ture. The soils are also suited to trees and to the devel-
opment of wildlife habitat and recreation areas. Areas
that are cultivated can be seeded to grass and then used
for hay or pasture.

CAPABILITY UNIT VIe-8 DRYLAND

In this unit are deep, well-drained to excessively
drained, strongly sloping to steep soils of the Coly, Geary,
and Nuckolls series. These soils are on the uplands. The
surface layer, the subsoil, and underlying material are
medium textured to moderately fine textured.

Permeability is moderate to moderately slow, runoff is
rapid, available water capacity is high, natural fertility
is low, and the organic-matter content is low.

These soils are subject to severe water erosion, and the
control of runoff and erosion is the major concern in
management. )

Dryland management—These soils are not suitable for
cultivation because they are too steep and erodible. Most
of the acreage is cultivated. Reseeding cultivated areas
to native grass and converting them to range is a good
use for these soils. Good management is needed if a good
grass cover is.to be established and maintained. Proper
stocking, deferred grazing, and control of weeds and
brush all help in establishing and maintaining a good
grass cover. A good grass cover reduces runoff and the
hazard of erosion and conserves moisture.

Dams for livestock water, erosion control, and flood
detention reservoirs can be built in the bottom of the
drainageways. These soils are also suited to trees and to
the development of wildlife habitat and recreation areas.

CAPABILITY UNIT VIe-9 DRYLAND

In this unit are deep, somewhat excessively drained to
excessively drained, gently sloping to steep soils of the
Coly series. These soils are on uplands. The surface layer
is medium textured, and the subsoil and underlying mate-
rial are medium textured.

Permeability is moderate, runoff is rapid, available
water capacity is high, natural fertility is medium to
low, and the organic-matter content is low to moderate.

The major concern in management is the control of
runoff and erosion. These soils are subject to severe
water erosion if they are overgrazed or if the surface is
left unprotected during the time of seedbed preparation.

Dryland management.—These soils are poorly suited
to cultivated crops because they are too steep and erodi-
ble. Most of the acreage is in native grass and is used
for grazing or for hay production. Proper stocking,
deferred grazing, and the control of weeds and brush
are needed to help maintain and increase the grass
yields. A good grass cover also reduces runoff and the
hazard of erosion and helps to maintain the organic-mat-
ter content and fertility.

The small areas that are now under cultivation are
severely eroded. These areas can be retired from cultiva-
tion, seeded to grass, and converted to range for grazing
purposes. These soils are also suited to trees and to the
development of wildlife habitat and recreation areas.

Dams for livestock water, erosion control structures,

and flood detention reservoirs can be built in the bottoms
of drainageways.

CAPABILITY UNIT VIw-1 DRYLAND

Only Silty alluvial land, a land type, is in this unit. It
is deep, nearly level, frequently flooded soil material on
bottom land. The surface layer and underlying material
are medium textured. This land is cut by deeply
entrenched, intermittent streams that overflow frequently
and flood adjacent areas. Floodwaters generally cover
this land for only short periods, but long enough to pre-
vent using the areas for cultivated crops.

Permeability is moderate, surface runoff is slow, avail-
able water capacity is high, natural fertility is low, and
the organic-matter content is high to low.

The hazards in this unit are the frequent flooding and
the inaccessibility because of entrenched stream channels.

Dryland management.—This land type is not suitable
for cultivation because it is broken into small units by
deeply entrenched stream channels and is flooded after
heavy rain. It is well suited to -grass, trees, and the
development of wildlife habitat and recreation areas.

Most of this unit is used for permanent pasture.
Proper stocking, deferred grazing, and the control of
weeds and brush help to maintain and increase grass
yields. In many areas there is very little grass because
this land is covered with trees or is dissected by
entrenched stream channels.

Erosion control structures can be built if sites are
carefully selected. Large flood-detention reservoirs can be
used to reduce flooding 1n areas below the structures.

CAPABILITY UNIT VIs-4 DRYLAND

Simeon loamy sand, 0 to 8 percent slopes, the only soil
in this unit, is a shallow, excessively drained, nearly
level to very gently sloping soil on stream terraces. The
surface layer is coarse textured, and the underlying
material, at a depth of 10 to 20 inches, is medium and
coarse sand.

Permeability is rapid, runoff is slow, available water
capacity is very low, natural fertility is low, and the
organic-matter content is low.

This soil is subject to severe soil blowing if it is over-
grazed or if the surface is left unprotected. The major
concern in management is the control of the soil blow-
ing.

Dryland management.—This soil is not suitable for
cultivation because it is sandy, shallow, droughty, and
erodible.

Most of the acreage is used for permanent pasture.
Proper stocking, deferred grazing, and the control of
weeds and brush help to maintain and increase the grass
cover and reduce soil blowing.

This soil is also suited to trees and to the development
of wildlife habitat and recreation areas.

CAPABILITY UNIT VIle-1 DRYLAND
Only Rough broken land, loess, is in this unit. It is
deep, excessively drained soil material on the uplands. It
has very steep slopes and catstep topography. The soil
material is medium textured. Permeability is moderate,
runoff is very rapid, available water capacity is high,
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natural fertility is low, and the organic-matter content is
low to moderate.

The major concern in management is controlling runoff
and water erosion.

Dryland management.—This land type is not suitable
for cultivation because it is too steep and erodible. It is
suited only to grass, trees, and the development of wild-
life habitat and recreation areas.

Most of the acreage is used for permanent pasture. A
good cover of grass and deferred grazing reduce water
erosion and conserve moisture on these very steep slopes.

Dams for livestock water, and erosion control struc-
tures can be built in the bottoms of drainageways.

CAPABILITY UNIT VIIe-5 DRYLAND

Only Blown-out land, a land type, is in this unit. It is
deep, excessively drained, sloping to strongly sloping,
coarse-textured soil material on the uplands.

Permeability is rapid, runoff is slow, available water
capacity is low, natural fertility is low, and the organic-
matter content is low.

The major concern in management is the control of
soil blowing.

Dryland management.—This land type is not suitable
for cultivation because it is sandy, droughty, and very
erodible. It is suited only to grass and trees and to the
development of wildlife habitat and recreation areas.

This land type produces no appreciable vegetation.
Vegetation can be established, and these blow-outs can
be stabilized by fencing out livestock and by shaping,
reseeding, and mulching. Grazing has to be carefully
controlled to avoid the recurrence of soil blowing.

CAPABILITY UNIT VIIIw-1 DRYLAND

The land type, Marsh, is in this unit. It is very poorly
drained and is under open water most of the time.
Marsh is nearly level and on bottom lands. The soil
material is medium textured to coarse textured.

Permeability is rapid. There is no runoff.

Dryland management.—This land type is not suited to
cultivated crops, grass, or trees, but it is suitable as wild-
life habitat and recreational areas. It supports cattails,
rushes, sedges, and other aquatic plants.

Livestock can utilize very little of this vegetation.

Predicted yields

Table 2 shows the predicted average yields per acre of
the principal crops of Howard County. The predicted
yields are given for both dryland and irrigation crops
under two levels of management. The yields in columns A
are those expected under common or average manage-
ment. Yields in columns B are those expected under
improved or high-level management.

High-level management includes such practices as—

(1)
(2)

Using conservation practices that control soil
blowing and water erosion.

Maintaining organic-matter content and good
tilth by using a suitable cropping system and
utilizing crop residue.

(3) Using good tillage methods.
(4) Planting suitable crop varieties in proper
quantities.

(5) Controlling ground water level in wetter soils.

(6) Applying fertilizer and lime according to
needs indicated by soil tests.

(7) Using insect and disease controls consistently.

(8) Applying irrigation water efficiently by pre-
paring fields properly for the type system to be
used.

(9) Performing all practices at the proper time.

The yields predicted in table 2 are based on informa-
tion obtained from the Nebraska Agricultural Statistics;
from information furnished by the farmers, County
Extension Agent, Soil Conservation District Supervi-
sors; and on observations made by agricultural workers
and others who are familiar with the soils of the county.

The predicted yields in columns A and B are the aver-
age yields that can be expected over a period of several
years and are an average of the yields obtained over the
last few years, including years that had below-normal
yields and years that had above-normal yields. Higher
yield can be expected as new crop varieties, insect and
disease controls, and farming techniques are introduced.

Management of Soils for Range’

About 44 percent of the total acreage in Howard
County is rangeland. Areas of range, generally land that
is not suitable for cultivation, occur throughout the
county. The largest area is in the Valentine-Thurman-
Libory and Coly-Holder-Uly soils associations. )

The raising of livestock, mainly cow and calf herds, is
the largest enterprise in the county.

Range sites and condition classes

Rangeland is classified into range sites according to its
capacity to produce native vegetation. Different kinds of
range produce different kinds and amounts of vegetation.
In order to manage a range properly, an operator needs
to know the kinds of soil, or the range site, and the
native plants that grow on each site, and accordingly
plan management that favors the growth of the best
forage plants.

Each range site has its own soils and environmental
conditions, and these produce a characteristic plant com-
munity (fig. 12). The plant community that uses the site
fully and that maintains and reproduces itself is called
the climax vegetation for the site.

Climaz vegetation, generally the most productive com-
bination of range plants on a site, is the combination of
plants that originally grew on the site. This mixture of
plants grows on a site so long as the site is not over-
grazed and the environment remains unchanged.

Climax vegetation is altered by intensive grazing.
Livestock graze selectively and seek the more palatable
and nutritious plants. Plants react to grazing in one of
three ways. They decrease, increase, or invade.

Native plants are referred to as decreasers, increasers,
and invaders. Decreasers and increasers are part of the
climax vegetation. Decreasers are the most heavily
grazed and are the first to be reduced or killed if the site

3 Prepared by PETER N. JENSEN, range conservationist, Soil
Conservation Service.
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TABLE 2.—Predicted average acre yields of principal dryfarmed and irrigated crops under two levels of management

[Yields in columns A are those expected under average management; yields in columns B indicate yields under improved or high level
management. The top yield figure is for dryland yields, and the bottom figure is for irrigated yields. Absence of figure indicates crop is
not grown on soil, or that yield data is not available. Only arable soils are listed]

Alfalfa Corn Sorghum Wheat
Soil
A B A B A B A B
Tons Tons Bu. Bu. Bu. Bu. Bu, Bu.
Boel loamy fine sand. 1.7 2.6 23 35 25 37 14 20
2.8 3.8 65 85 65 -1+ 2 S
Boel fine sandy loam. 1.8 2.7 25 38 27 40 15 22
3.0 4.0 70 90 70 88 | e
Boel loam. 1.9 2.8 28 42 30 44 16 23
3.2 4.2 75 95 72 92 | e
Coly silt loam, 5 to 11 percent slopes. 1.3 2.3 15 23 22 31 14 20
Darr fine sandy loam. 1.6 2.5 22 32 26 36 16 22
4.0 5.1 85 110 80 105 |
Darr silt loam. 1.8 2.7 24 34 28 38 18 25
4.2 5.2 90 115 85 110 | |
Detroit silt loam, 0 to 1 percent slopes. 2.0 3.0 32 42 37 47 24 30
4.2 5.6 100 135 90 115 (oo
Elsmere loamy fine sand. 1.7 2.6 25 37 27 39 14 20
3.0 4.0 70 90 70 88 ||
Geary soils, 7 to 11 percent slopes, severely eroded. 1.1 2.1 14 22 19 28 12 18
Gibbon silt loam. 2.8 3.5 42 55 44 56 20 25
4.4 5.5 90 110 80 100 | oo
Grigston silt loam. 2.6 3.4 35 45 40 51 22 30
4.5 6. 2 105 150 95 125 ||
Hall silt loam, 0 to 1 percent slopes. 2.2 3.0 33 43 38 48 24 30
4.6 6. 2 110 145 95 120 oo
Hastings silt loam, 0 to 1 percent slopes. 1.9 2.7 28 38 36 46 24 30
4. 4 5.8 105 140 95 115 o |eeooo
Hobbs silt loam, 0 to 1 percent slopes. 2.6 3.3 35 47 40 53 22 30
4.7 6.4 110 150 100 125 | jeaaoaoo-
Hobbs silt loam, occasionally flooded. 2.3 3.3 32 48 37 1575 20 P
4.2 6. 4 95 130 90 115 | e
Hobbs silt loam, 1 to 3 percent slopes. 2.2 3.1 33 45 39 51 23 30
4.5 6.0 105 | 135 95 135 (oo |eeao
Hobbs silt loam, 3 to 5 percent slopes. 1.9 2.8 28 38 36 46 21 28
4.2 5.8 90 110 85 105 § |-
Holder silt loam, 0 to 1 percent slopes. 2.0 2.8 30 40 38 48 24 30
4.5 6.0 105 140 95 115 e
Holder silt loam, 1 to 3 percent slopes. 1.9 2.7 28 38 36 46 22 28
4.3 5.8 100 130 90 110 ..
Holder silt loam, 3 to 5 percent slopes, eroded. 1.8 2.6 24 34 33 43 20 26
4.0 5.6 90 105 85 100 ||
Holder silt loam, 5 to 11 percent slopes. 1.6 2.4 22 32 30 40 18 26
Holder silty clay loam, 5 to 11 percent slopes, eroded. 1.6 2.4 20 28 27 37 16 24
Holder silty clay loam, 5 to 11 percent slopes, severely eroded. 1.5 2. 4 18 26 26 35 15 22
Hord silt loam, 0 to 1 percent slopes. 2.5 3.2 35 45 40 51 24 30
4.7 6. 4 110 150 100 125 | |eao_
Inavale loamy fine sand. 1.2 1.7 14 20 17 23 10 16
2.6 3.6 62 80 62 80 |- .____ ceee oo
Inavale fine sandy loam. 1.3 1.8 15 22 18 25 12 18
2.8 3.8 66 87 66 85 |
Inavale loam. 1.4 1.9 16 24 19 28 13 19
3.0 4.0 70 90 70 88 e o
Kenesaw silt loam, 0 to 1 percent slopes. 1.8 2.6 26 38 35 45 20 27
4.2 58 100 130 90 115 ||
Kenesaw silt loam, 1 to 5 percent slopes. 1.6 2.4 24 34 33 43 18 25
3.9 5.6 90 110 85 105 |- |oceeao
Kenesaw silt loam, 5 to 11 percent slopes. 1.5 2.3 20 28 28 38 16 23
Kenesaw-Slickspots complex. 1.4 2.2 15 25 20 31 15 21
3.5 5.0 80 100 75 ¢ 1 T PO DI
Lamo silt loam. 2.8 3.5 45 56 43 54 19 24
4.4 5.5 85 110 80 95 |occccceemaeaaa
Libory-Boelus fine sands. 2.5 3.7 24 36 26 38 12 19
4.0 5.0 80 100 75 1475 20 S IR
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TABLE 2.—Predicted average acre yields of principal dryfarmed and irrigated crops under two levels of management—Con.

Alfalfa Corn Sorghum Wheat
Soil _

A B A B A B A B

Tons Tons Bu. Bu. Bu. Bu. Bu. Bu.
Libory-Boelus loamy fine sands. 3.0 4.0 34 44 36 46 18 26
4.5 5.6 95 120 90 110 |
Loretto complex, 0 to 5 percent slopes. 2.8 3.8 35 45 38 48 20 28
4.6 5 8 100 125 95 115 ||
O'Neill loam, 0 to 3 percent slopes. 1.0 1.7 18 28 21 31 15 23
3.6 5.0 80 105 78 100 ||
Ord fine sandy loam. 2.3 3.1 28 43 33 48 19 24
3.9 4.9 80 100 75 95 ||
Ord loam. 2.4 3.3 30 45 35 50 20 25
4.0 5.0 85 105 80 100 (o)
Ortello loamy fine sand, 1 to 5 percent slopes. 1.4 2.2 23 33 26 36 15 23
3.4 4.8 75 100 70 95 | e
Ortello fine sandy loam, 0 to 1 percent slopes. 1.5 2.3 25 35 28 38 18 25
3.8 5.2 85 110 80 105 (ccomocoi]opmmaae
Ortello loam, 0 to 1 percent slopes. 1.6 2.5 27 37 30 40 20 27
: 4.0 5.3 90 115 85 110 (oo
Ortello loam, 1 to 5 percent slopes. 1.5 2.3 25 35 28 38 17 25
3.6 5.0 80 105 75 100 ||
Ovina loamy fine sand. 2.5 3.3 26 40 28 42 14 20
3.6 5.0 75 95 72 92 | |eeooo
Rusco silt loam. 2.0 2.8 24 38 30 45 17 25
3.8 5.4 95 140 87 110 |ccoo e
Silver Creek-Slickspots complex. 1.7 2.5 19 29 23 33 16 22
3.5 5.2 80 100 75 95 | e
Thurman loamy fine sand, 0 to 3 percent slopes. 1.3 2.1 20 32 23 35 14 22
3.0 4.0 70 90 70 88 ||
Thurman loamy fine sand, 3 to 5 percent slopes. 1.1 1.9 15 27 18 30 12 20
2.8 3.8 65 85 65 82 | oo
Thurman loamy fine sand, loamy substratum, 0 to 3 percent. 2.5 3.3 25 38 27 39 15 23
slopes. 3.8 5.0 80 100 75 095 | _|iea
Uly silt loam, 5 to 11 percent slopes. 1.6 2.4 20 30 28 40 17 25

1s overgrazed. Increasers are less palatable than decreas-
ers and become more abundant when the decreasers begin
to decline. If the increasers are grazed heavily, they
decline and are replaced by invaders. /nvaders are weeds
that become established after the climax vegetation has
been reduced by heavy, continuous grazing.

Range condition is classified according to the propor-
tion of climax vegetation on the site. It is determined by
comparing the kind and number of plants that make up
the vegetation with those in the potential native plant
cover for the same site. Range condition indicates the
degree to which the composition of the existing plant
community differs from the potential, or climax, vegeta-
tion. Four classes are recognized. A range is in excellent
condition if 76 to 100 percent of the vegetation is
climax; in good condition if the percentage is between 51
and 75; in fair condition if the percentage is between 26
and 50; and in poor condition if the percentage is 25 or
lower.

Changes in range condition are related mainly to
intensity of grazing and drought. A significant differ-
ence in the climax vegetation is one great enough to
require some variation in management, for example, a
different stocking rate.

Management and improvement practices

Management that maintains or improves the range
condition is needed on all rangeland. Among these are

proper grazing (fig. 13), deferred grazing, and planned
grazing.

The proper distribution of livestock in a pasture can
be improved by correctly locating fences, livestock water
developments, and salting facilities.

Practices to improve range condition include range
seeding. This is the establishment of native grasses by
seeding or reseeding, either wild harvest or improved
strains, on soil suitable for use as range. Some soils that
are being used for crops should be range seeded (fig. 14).
Examples of these are Coly silt loam, 11 to 31 percent
slopes, and Coly-Uly complex, 15 to 31 percent slopes.
The most important grasses used in the seed mixture
should include big bluestem, little bluestem, indiangrass,
switchgrass, and side-oats grama. No special care other
than management of grazing is needed to maintain
forage composition.

Native meadows in Howard County are limited to Wet
Land and Subirrigated range sites. Soils such as those in
the Tryon and Boel series along the Middle Loup River
are used extensively for this purpose (fig. 15).

Descriptions of range sites

The range sites in Howard County are Wet Land,
Subirrigated, Silty Overflow, Sandy Lowland, Silty
Lowland, Saline Lowland, Sandy, Sands, Silty, Limy
Upland, Shallow to Gravel, and Thin Loess. All are
described in the pages that follow. Included in each
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Figure 12—Distribution of range sites on sandy soils.

description is the dominant vegetation when the site is in
excellent condition, the dominant vegetation when the
site is in poor condition, and the total annual yield in
pounds, air-dry weight, for years when rainfall is aver-
age and the site is in excellent condition.

The names of the soils represented are mentioned in
the description of each range site, but this does not mean
that all the soils of a given series are in that site. To
find the names of all the soils in any given site, refer to
the “Guide to Mapping Units” at the back of this
survey.

WET LAND RANGE SITE

This site is on bottom land. The only soil is Tryon
loam. It is a deep, nearly level soil underlain by fine
sand. The kind of vegetation is influenced by the high
water table, which fluctuates within a depth of 8 feet
during most of the year and is generally at the surface
early in the growing season.

The climax plant cover is a mixture of such decreaser
grasses as prairie cordgrass and reedgrass. These make
up at least 65 percent of total number of plants; other
perennial grasses and forbs account for the rest. Sedge is
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Figure 13—Fence line contrast on Valentine fine sand, rolling.

the principal increaser. When the site is in poor range
condition, the typical plant community consists of Ken-
tucky bluegrass, redtop, willows, and sparse amounts of
prairie cordgrass and sedge.

If rainfall is average and the site is in excellent condi-
tion, the total annual production of air-dry herbage is
6,000 to 7,000 pounds per acre.

SUBIRRIGATED RANGE SITE

This site is on bottom land and stream terraces. Soils
of the Boel, Elsmere, Gibbon, Lamo, Ord, Ovina, Silver
Creek, and Tryon series make up the site. They are deep
and nearly level. They range from silt loam to loamy fine
sand in the surface layer and from silty clay loam to fine
sand in the transitional layer and underlying material. The
kind of vegetation is influenced by the moderately high
water table, which fluctuates between depths of 12 and 60
inches. The water table is rarely at the surface, but it is
within the root zone during the growing season.

The climax plant cover is big bluestem, indiangrass,
switchgrass, prairie cordgrass, Canada wildrye, and
other decreaser grasses mixed with other perennial
grasses and forbs. At least 75 percent of the climax vege-
tation 1is decreaser grasses. Little bluestem, western
wheatgrass, and sedge are the principal increasers. When
the site is in poor range condition, the typical plant com-
munity consists of Kentucky bluegrass, foxtail barley,
redtop, blue verbena, and sparse amounts of western
wheatgrass, quackgrass, and sedge. Eastern redcedar is
an undesirable invader in some areas that are not
mowed.

If rainfall is average and the site is in excellent condi-
tion, the total annual production of air-dry herbage is
5,000 to 6,000 pounds per acre.

SILTY OVERFLOW RANGE SITE

This site is on bottom land that is occasionally flooded.
It consists of Hobbs silt loam, occasionally flooded, and
Silty alluvial land. These deep, nearly level soils have a
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Figure 14.—Coly-Uly complex, 15 to 31 percent slopes. These soils are not suitable for cultivation.

silt loam surface layer and silt loam underlying mate-
rial. The kind of vegetation is influenced by the addi-
tional water from periodic overflow or runoff of adjacent
areas, the silt deposits, and the high available water
capacity and moderate permeability of the soils.

The climax plant cover is big bluestem, indiangrass,
switchgrass, Canada wildrye, and other decreaser grasses
mixed with other perennial grasses and forbs. The
decreasers make up about 70 percent of the climax vege-
tation. Western wheatgrass, 'little bluestem, side-oats
grama, and sedge are the principal increasers. When the
site is in poor condition, the typical plant community
consists of Kentucky bluegrass, Baldwin ironweed, west-
ern wheatgrass, and blue grama.

If rainfall is average and the site is in excellent condi-
tion, the total annual production of air-dry herbage is
4,000 to 5,000 pounds per acre.

SANDY LOWLAND RANGE SITE

This site is on bottom land and stream terraces. The
soils are in the Darr and Thurman series. They are deep
and moderately deep and nearly level to gently sloping.
They have a silt loam to fine sand surface layer and
loamy fine sand to coarse sand underlying material. The
kind of vegetation is influenced by additional beneficial
moisture from a moderately deep water table, which fluc-
tuates between depths of 6 and 10 feet, and from
periodic overflow.

The climax plant cover is sand bluestem, indiangrass,
switchgrass, little bluestem, needle-and-thread, Canada
wildrye, and other decreasers mixed with other perennial
grasses and forbs. The decreasers make up at least 75
percent of the climax vegetation. Prairie sandreed, sand
dropseed, western wheatgrass, and sedge are the princi-
pal increasers. When the site is in poor condition, the
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Figure 15.—Native meadow on Tryon loam,

typical plant community consists of sand dropseed, blue
grama, and western ragweed.

If rainfall is average and the site is in excellent condi-
tion, the total annual production of air-dry herbage is
3,000 to 4,000 pounds per acre.

SILTY LOWLAND RANGE SITE

This site is on seldom flooded bottom land and stream
terraces. The soils are in the Detroit, Grigston, Hall,
Hobbs, Hord, and Rusco series. They are deep and
nearly level to gently sloping. Their surface layer is silt
loam, and the subsoil and underlying material are silt
loam to silty clay. The kind of vegetation is influenced
by additional moisture from runoff of adjacent areas,
and the high available water capacity and moderate to
moderately slow permeability of the soils.

The climax plant cover 1s big bluestem, indiangrass,
little bluestem, switchgrass, needle-and-thread, Canada
wildrye, and other decreasers mixed with other perennial
grasses and forbs. The decreasers make up at least 75

percent of the potential vegetation. Blue grama, side-oats
grama, and western wheatgrass are the principal increas-
ers. When the site is in poor range condition, the typical
plant community consists of Kentucky bluegrass, west-
ern wheatgrass, blue grama, Baldwin ironweed, and
western ragweed.

If rainfall is average and the site is in excellent condi-
tion, the total annual production of air-dry herbage is
3,000 to 4,000 pounds per acre.

SALINE LOWLAND RANGE SITE

This site is on stream terraces. It consists of Slickspots.
These are deep soils that have a silt loam surface layer and
a silty clay loam to silty clay subsoil. Slickspots are saline-
alkall. The kind of vegetation is influenced by additional
moisture from runoff of adjacent areas or from a moder-
ately deep water table, at a depth of 5 to 8 feet. In addition,
the ‘moderately saline or alkali Slickspots inhibit the
growth of grasses that donot tolerate salts.

The climax plant cover is switchgrass, indiangrass,
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western wheatgrass, Canada wildrye, and other decreaser
grasses mixed with other perennial grasses and forbs. At
least 65 percent of the potential vegetation is decreaser
grasses. Inland saltgrass and sedge are the principal
increasers. When the site is in poor range condition, the
typical plant community consists of inland saltgrass,
Kentucky bluegrass, and annuals.

If rainfall is average and the site is in excellent condi-
tion, the total annual production of air-dry herbage is
3,000 to 4,000 pounds per acre.

SANDY RANGE SITE

This site is on stream terraces and uplands. The soils
are in the Boelus, Libory, Loretto, O’Neill, Ortello, and
Thurman series. They are deep to moderately deep, well
drained to somewhat excessively drained, and nearly
level to gently sloping. They range from loam to loamy
fine sand in the surface layer and from silt loam to
coarse sand in the subsoil and underlying material. The
kind of vegetation is influenced by the moderately rapid
permeability of the soils and the good to somewhat
excessive drainage.

The climax plant cover is bluestem, switchgrass,
indiangrass, needle-and-thread, and other decreaser
grasses mixed with other perennial grasses and forbs.
Decreasers make up at least 70 percent of the potential
vegetation. Little bluestem, prairie sandreed, blue grama,
sand dropseed, and paspalum, and western wheatgrass
are the principal increasers. When the site is in poor
range condition, the typical plant community consists of
blue grama, sand dropseed, sand paspalum, windmill-
grass, and tumblegrass.

If rainfall is average and the site is in excellent condi-
tion, the total annual production of air-dry herbage is
2,500 to 3,000 pounds per acre.

SANDS RANGE SITE

This site is on bottom land and uplands. It consists of
Boelus, Libory, Inavale, and Valentine soils and Blown-out
land. The soils are deep and nearly level to steep, and they
range from loam to fine sand in the surface layer and
from silt loam to fine sand in the subsoil and underlying
material. The kind of vegetation is influenced by the deep
storage of moisture that is readily available to plants.

The climax plant cover is sand bluestem, switchgrass,
indiangrass, sand lovegrass, prairie junegrass, Canada
wildrye, and other decreaser grasses mixed with other
perennial grasses and forbs. Decreaser grasses make up
at least 65 percent of the potential vegetation. Little
bluestem, necedle-and-thread, prairie sandreed, blue
grama, sand dropseed, and sedge are the principal
increasers. When the site is in poor range condition, the
typical plant community consists of blue grama, sand
dropseed, western ragweed, and annuals.

If rainfall is average and the site is in excellent condi-
tion, the total annual production of air-dry herbage is
2,500 to 3,000 pounds per acre.

SILTY RANGE SITE
This site is on uplands. It is made up of soils of the
Ge:.u'y, Hastings, Holder, Kenesaw, Nuckolls, and Uly
series. The soils are deep, well drained, and nearly level
to strongly sloping. They range from silt loam to silty

clay loam in the surface layer, subsoil, and underlying
material. The kind of vegetation is influenced by the
moderate or moderately slow permeability of the soils,
the good drainage, and the high available water capac-
ity.

The climax plant cover is big bluestem, little bluestem,
indiangrass, switchgrass, and other decreaser grasses
mixed with other perennial grasses and forbs. At least 65
percent of the potential vegetation is decreaser grasses.
Side-oats grama, blue grama, buffalograss, and western
wheatgrass are the principal inereasers. When the site is
in poor range condition, the typical plant community
consists of blue grama, buffalograss, western ragweed,
blue verbena, and plains pricklypear.

If rainfall is average and the site is in excellent condi-
tion, the total annual production of air-dry herbage is
3,000 to 3,500 pounds per acre.

LIMY UPLAND RANGE SITE

This site is on uplands. It consists of soils of the Coly
series. These soils are well drained to excessively
drained, are gently sloping to steep, and have a silt loam
surface layer and transitional layer, and silt loam under-
lying material. They are calcareous near the surface. The
kind of vegetation is influenced by the moderate permea-
bility and limy condition of the soils.

The climax plant cover is little bluestem, big bluestem,
switchgrass, indiangrass, and other decreaser grasses
mixed with other perennial grasses and forbs. At least 65
percent of the potential vegetation is decreaser grasses.
Side-oats grama, blue grama, and hairy grama are the
principal increasers. When the site is in poor range con-
dition, the typical plant community consists of blue
grama, western ragweed, blue verbena, and plains prick-
lypear.

If rainfall is average and the site is in excellent condi-
tion, the total annual production of air-dry herbage is
2,000 to 2,500 pounds per acre.

SHALLOW TO GRAVEL RANGE SITE

This site is on stream terraces. The only soil, Simeon
loamy sand, 0 to 3 percent slopes, is nearly level to very
gently sloping and 10 to 20 inches deep over coarse sand.
The kind of vegetation is influenced by the shallowness
and very low available water capacity of the soil.

The climax plant cover is big bluestem, sand bluestem,
little bluestem, side oats grama, prairie sandreed, and
other decreaser grasses mixed with other perennial
grasses and forbs. At least 70 percent of the potential
vegetation is decreaser grasses. Blue grama, sand drop-
sced, western wheatgrass, and sedge are the principal
increasers. When the site is in poor range condition, the
typical plant community consists of blue grama, sand
dropseed, broom snakeweed, western ragweed, and plains
pricklypear.

If rainfall is average and the site is in excellent condi-
tion, the total annual production of air-dry herbage is
1,500 to 2,000 pounds per acre.

THIN LOESS RANGE SITE
This site is on uplands. It is very steep, and there are
many catsteps and landslips. Rough broken land, loess,
the only mapping unit in this site, is deep and well
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drained and has a silt loam surface layer and silt loam
underlying material. It is calcareous at or near the sur-
face and in the underlying material. The kind of vegeta-
tion is influenced by steep slopes, very rapid runoff,
lack of soil development, and a limy soil condition.

The climax plant cover is little bluestem, big bluestem,
-switchgrass, side-oats grama, plains muhly, and other
decreaser grasses mixed with other perennial grasses and
forbs. At least 75 percent of the climax vegetation is
decreaser grasses. Blue grama, hairy grama, western
wheatgrass, and sand dropseed are the principal increas-
ers. When the site is in a poor range condition, the typi-
cal plant community consists of blue grama, hairy
grama, sand dropseed, broom snakeweed, and various
annuals.

If rainfall is average and the site is in excellent condi-
tion, the total annual production of air-dry herbage is
2,000 to 2,500 pounds per acre.

Management of Soils for Windbreaks *

Most of the trees planted in Howard County are in
windbreaks. Natural stands grow mostly on the Ord and
Boel soils on bottom land along the Middle and North
Loup Rivers and their tributaries. Ash, boxelder, cedar,
cottonwood, American elm, hackberry, bur oak, and
willow are native to this county. Other tree and shrub
plantings for windbreaks were introduced from other
areas. '

Except for their value in watershed, for wildlife habi-
tat, and for aesthetic purposes, natural stands have only
limited economic value. Early settlers planted trees for
protection, shade, and fence posts; and throughout the
years, landowners continued to plant trees to protect
their buildings, livestock, and soil.

The main types of windbreaks planted in this county
are farmstead and feedlot windbreaks. If properly de-
signed and located, windbreaks can control drifting snow
and shelter the home, farmyard, and feedlot. A good
farmstead or feedlot windbreak adds significantly to the
value of a farm.

Field windbreaks are effective in helping to control
soil blowing on cropland, especially on sandy soils. They
usually consist of strips that are one or two rows wide
and 20 to 30 rods apart.

Planting of windbreaks

On most soils, preparation for windbreaks can be the
same as for ordinary field crops. Even though many of
the trees used for windbreaks are native to this county,
they generally do not grow naturally on soils where
windbreaks are needed. Unless sandy, the soil needs to be
prepared far enough in advance so that it will have time
to settle. Alfalfa and grass sod can be left fallow in
summer at least a year before planting, and crops can be
plowed in the fall. Sandy soils can be planted without
advance preparation, or a cover crop can be planted.
Cover crops protect the soil before and after planting
and also protect the young seedlings (fig. 16).

Windbreaks should be carefully planned. Farmstead

4 Prepared by JAMEs W. CARg, JRr., forester, Soil Conservation
Service.

windbreaks should not be too close or too far from the
area to be protected. The number of rows needed for
field windbreaks depends on how susceptible the soils are
to blowing and how tall the mature trees will be.

Seedlings selected for planting can be obtained from
reputable sources and should be the species that grow
best on the soil at the planting location. Trees and
shrubs suitable for planting in each of the windbreak
groups are listed at the end of this section in the
descriptions of the windbreak groups.

Proper planting and care of young trees are necessary
if the trees are to thrive on the prairie soils of Howard
County. Planting early in spring and packing the soil
firmly around the roots keep the seedlings from drying
out. Rainfall is limited and 1rregular. Weeds can be con-
trolled by cultivation or by using chemical weed killers
so that they do not compete for moisture. Protecting the
trees from livestock and fire, and the seedlings from rab-
bits and mice are essential in management. Additional
information on design, planting, and care of windbreaks
is available from the Soil Conservation Service and
Txtension Forester serving the county.

Soils and windbreaks

The kind of soil and the soil-air-moisture relationship
greatly influence the growth of trees in this area. Trees
normally grow best on a sandy loam soil. Growth is only
fair to poor on clayey soils because they absorb and re-
lease moisture too slowly. Sandy soils do not store
enough water or plant nutrients to be well suited to
trees. Deep soils are better suited than shallow soils be-
cause more moisture can be stored for use during
droughty periods. Hardwoods require deeper soils than
conifers. Conifers make their best growth, however, on
the better farming soils.

Table 3 shows the expected height, at 20 years of age,
of most trees suitable for windbreaks in Howard County.
To obtain the data in the table, measurements were made
of trees in windbreaks that were about 20 years old. The
measurements were taken on soils of the major wind-
break groups in this county.

The soils in each windbreak group have similar char-
acteristics that affect tree growth. The names of the soil
series and land types that make up a windbreak group
are mentioned in the description of each group, but this
does not mean that all the soils of a given series appear
in that group. To find the windbreak group designation
for a particular soil, refer to the “Guide to Mapping
Units” at the back of this survey. )

Differences among the soils of each group and differ-
ences in the manner of cultivation on each windbreak
sampled resulted in a variance of growth for each spe-
cies, The height figure shown in table 3 represents an av-
erage for each species on these soils.

Conifers, such as pine and eastern redcedar, at first
grow more slowly than hardwoods, but because of their
later growth rate, they are generally equal in height to
the hardwoods as they mature. They surpass hardwoods
in length of life and in overall effectiveness as a wind-
break.

Other pines recommended for this area have a growth
rate somewhat similar to that of the ponderosa pine.
Eastern redcedar generally is the tree best suited to
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Figure 16.—A windbreak, all redcedar, strengthens an older broadleaf belt, The soil is Ortello fine sandy loam, 0 to 1 percent slopes.

planting. When mature, it is 30 to 40 feet tall on the bet-
ter soils. Mature pines and hardwoods are normally
somewhat taller, 4
Following is a brief description of each windbreak
group. Included is a list of trees and shrubs suitable for
windbreak planting on the soils within each group.

SILTY TO CLAYEY WINDBREAK GROUP

This group consists of Rough broken land, loess, and
moderately deep to deep, moderately well drained to ex-
cessively drained, nearly level to very steep soils of the
Coly, Darr, Detroit, Geary, Grigston, Hall, Hastings,
Hobbs, Holder, Hord, Kenesaw, Nuckolls, O’Neill, and

TABLE 3.—Relative vigor and estimated height, by windbreak groups, of specified trees at 20 years of age

[Very Wet, Moderately Saline or Alkali, and Undersirable windbreak groups are not included because the need for. windbreaks on
these soils in Howard County is uncommon]

Eastern redcedar Ponderosa pine Green ash Hackberry Honeylocust Cottonwood
Windbreak
group Relative | Aver- | Relative | Aver- | Relative | Aver- | Relative | Aver- | Relative | Aver- | Relative | Aver-
vigor age vigor age vigor age vigor age vigor age vigor age
height height height height height height
. Ft. Ft. Ft. Ft. Ft. Ft.
Sﬂtly to Excellent_ 17 | Excellent_ 21 | Good.._. 22 | Good____ 18 | Good-___ 22 | Unsuited.| (V)
clayey
Sandy.......-_ Excellent_ 22 | Excellent. 29 | Good._.__ 26 | Unsuited_ g.l) Good...__ 22 | Unsuited_| (1)
Very Sandy.___| Excellent. 15 | Excellent. 25 | Unsuited.| (1) Unsuited. 1) Unsuited.| (1) Unsuited..| (1)
Moderately Wet.| Excellent_ 17 | Unsuited.| () L J—— (®) [ J— (®) [ (2) Good..... 58
Shallow._....__ Excellent_ 15 | Excellent_ 20 | Unsuited_[ (1) Unsuited_| (Y Unsuited_| (1) Unsuited_| )

1 Not applicable.
2 Insufficient data available.
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Uly series. These soils are on bottom land, stream ter-
races, and uplands. They have a medium-textured to
moderately fine textured surface layer. The subsoil and
underlying material are moderately fine textured to
coarse textured.

All soils of this group are suitable for windbreak
plantings. Good survival and growth of adapted species
can be expected. Drought and the moisture competition
from weeds and grass are the principal hazards. Water
erosion is a hazard in sloping areas. The following trees
and shrubs are suitable for planting.

Conifers—eastern redcedar, Rocky Mountain juni-
per, ponderosa pine, Austrian pine, Scotch pine

Medium to tall broadleafs—green ash, hackberry,
bur oak, Russian mulberry

Shrubs—cotoneaster, honeysuckle, lilac, chokecherry,
American plum

SANDY WINDBREAK GROUP

This group consists of well-drained to excessively
drained, nearly level to gently sloping soils of the Boe-
lus, Darr, Inavale, Libory, Loretto, Ortello, and Thur-
man series. Darr soils are moderately deep. The rest are
deep. All are on bottom land, stream terraces, and up-
lands. The surface layer is moderately coarse textured to
coarse textured, and the subsoil and underlying material
are medium textured to coarse textured.

These soils are suited to windbreak plantings if sod or
other vegetation is established between the tree rows to
control soil blowing. Cultivation should generally be re-
stricted to the tree rows. Drought, moisture competition
from grass and weeds, and water erosion in some gently
sloping areas are hazards. The following trees and
shrubs are suitable for planting.

Conifers—eastern redcedar, Rocky Mountain juni-
per, ponderosa pine, Austrian pine, Scotch pine

Medium to tall broadleafs—green ash, honeylocust,
Russian mulberry

Shrubs—honeysuckle, cotoneaster, lilac, skunkbush
sumac, American plum

VERY SANDY WINDBREAK GROUP

This group consists of Blown-out land and deep, well-
drained to excessively drained, nearly level to strongly
sloping soils of the Boelus, Inavale, Libory, Thurman,
and Valentine series. These soils are on bottom land,
stream terraces, and uplands. Their surface layer is
coarse textured, and the subsoil and underlying material
are moderately fine textured to coarse textured.

These soils are so loose that trees have to be planted in

_shallow furrows and not cultivated. Young seedlings can
be blown over during high winds and also covered with
drifting sand. Eastern redcedar, ponderosa pine, Rocky
Mountain juniper, Austrian pine, and Scotch pine are
the only trees suitable for planting.

MODERATELY WET WINDBREAK GROUP

This group consists of Silty alluvial land and deep,
moderately well drained to somewhat poorly drained,
nearly level to very gently sloping Boel, Elsmere, Gib-
bon, Hobbs, Lamo, Ord, Ovina, Rusco, and Silver Creek
soils and the drained Tryon soils. These soils are on bottom
land and stream terraces. The surface layer is medium
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textured to coarse textured, and the subsoil and underly-
ing material are moderately fine textured to coarse tex-
tured. Silty alluvial land and Hobbs soils are subject to
flooding of short duration. The somewhat poorly drained
soils have a water table that fluctuates between depths of
2 and 6 feet.

These soils are well suited to plantings that tolerate
occasional wetness. In some years wetness makes it diffi-
cult to establish seedlings and to cultivate between rows.
The abundant and persistent herbaceous vegetation com-
petes for moisture. The following trees and shrubs are
suitable for planting.

Conifers—eastern redcedar, Austrian pine

Tall broadleafs—white willow, golden willow, green
ash, honeylocust, hackberry, cottonwood, black
walnut

‘Shrubs—buffaloberry, chokeberry,
wood, American plum

red-osier dog-

VERY WET WINDBREAK GROUP

The only soil in this group is Tryon loam. It is a deep,
poorly drained, nearly level to very gently sloping soil
on bottom land. The surface layer is medium textured,
and the underlying material i1s coarse textured. The
water table fluctuates within a depth of 3 feet most of
the year.

Only those trees and shrubs that tolerate wetness are
suitable. The following trees and shrubs can be planted.

Low broadleafs—diamond willow

Tall broadleafs—white willow, golden willow, cot-
tonwood

Shrubs—red-osier dogwood, buffaloberry

MODERATELY SALINE OR ALKALI WINDBREAK GROUP
Slickspots, the only mapping unit in this group, is
nearly level to very gently sloping and somewhat poorly
drained. It is on stream terraces. The surface layer is
medium textured, and the subsoil and underlying mate-
rial are medium textured to moderately fine textured.
Slickspots are moderately saline or alkali.

In some years wetness makes it difficult to establish
seedlings and to cultivate between the rows. These soils
are suited to species that tolerate moderate concentra-
tions of salts or alkali. The following trees and shrubs
are suitable.

Conifers—Rocky Mountain juniper, eastern red-
cedar, ponderosa pine

Tall broadleafs—green ash, honeylocust, cottonwood

Low broadleafs—Russian-olive

Shrubs—Skunkbush sumac, buffaloberry

SHALLOW WINDBREAK GROUP

The only soil in this group, Simeon loamy sand, 0 to 3
percent slopes, is a shallow, excessively drained, nearly
level to very gently sloping soil on stream terraces. The
surface layer is coarse textured, and the underlying ma-
terial is coarse sand.

A limited root zone and a very low available water ca-
pacity are the main limitations. Lack of moisture is crit-
ical during most years.

The only species suitable for planting is eastern
redcedar.
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UNDESIRABLE WINDBREAK GROUP

Marsh, the only mapping unit in this group, is nearly
level and is on bottom land. The soil material is medium
textured in the upper part and coarse textured in the
lower part. The water table is at the surface most of the
year. Marsh is too wet to be suited to trees.

Management of Soils for Wildlife*

Wildlife management requires a knowledge of soils
and the kind of vegetation they are capable of produc-
ing. The kind, amount, and distribution of vegetation
largely determine the kind and number of wildlife that
can be produced and maintained.

Fertility, other soil characteristics, and topography af-
fect the wildlife capacity of an area. Fertile soils gener-
ally support a larger population of wildlife than infer-
tile soils, and waters drained from fertile soils generally
produce more fish.

Topography affects wildlife by its influence on how
the soils are used. Rough, irregularly shaped areas are
poorly suited to livestock and are commonly poorly
suited to crops. The undisturbed vegetation in these
areas is valuable for wildlife. Vegetation can often be es-
tablished if these areas are barren.

Permeability and the rate of water infiltration are im-
portant soil characteristics in the construction of ponds
for fish and in developing and maintaining habitat for
waterfowl. Marshy areas are suitable for the develop-

5 Prepared by R. J. LEMAIRE, biologist, Soil Conservation Serv-
ice.
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ment of habitat for aquatic and semiaquatic fowl and
some species of furbearing animals.

The soils of Howard County provide suitable habitat
for a variety of game and nongame birds and mammals.

Table 4 shows the suitability of each of the soil asso-
ciation for producing various kinds of vegetation that
provide the habitat required by some of the more impor-
tant game species in Howard County. Ratings are based
on soil characteristics and the potential of the soil for
producing the kind of vegetation needed for wildlife
habitat. Table 4 also shows rating of wildlife habitat
for kinds of wildlife.

As shown in table 4, the soil association that has the
largest wildlife population does not necessarily have the
highest potential for producing wildlife. The Hord-
Hobbs and Coly-Holder-Uly associations are examples.
The more fertile soils in the Hord-Hobbs association
have the potential for supporting large populations of
wildlife, but they are too intensively cultivated. The
wildlife population in the Coly-Holder-Uly association is
larger because the soils are less intensively cultivated,
and a better distribution of wildlife food and cover is
possible.

Although water is scarce for some furbearers in the
Hord-Hobbs association, it is adequate for raccoon, coy-
ote, opossum, and others. Squirrels and cottontail rabbits
are adequately provided for in wooded areas in the
deeper draws. These areas also provide suitable habitat
for deer.

The most important fishery in Howard County is lo-
cated on the Tryon-Elsmere-Gibbon association along the
Loup Rivers. This wooded bottom land yields food and-

TABLE 4.—Soil associations rated for major kinds of wildlife habitat, and wildlife habitat rated for kinds of game

SUITABILITY FOR PRODUCING—

Woody plants

Herbaceous plants Grain and seed crops Aquatic habitat

SOIL ASSOCIATIONS:
1. Holder-Hastings ... _______

. Coly-Holder-Uly.__..____________.__ Poorly suited-_____
. Hord-Hobbs._ . ... ______ Well suited._______

Kenesaw-Ortello-Libory___________. Suited_ . __..____._
. Valentine-Thurman-Libory._._._______ Suited . _ _____...__

Inavale-Boel-Tryon._. ... _._______
. Simeon-O’Neill ____________.________
Tryon-Elsmere-Gibbon._____________
. Bilver Creek-SlickspotS_ - - _____

Poorly suited 3__.__
Suited . .. ..._._.
Well suited. ... __

D00 NI LN

Well suited. . ....._. Well suited to suited..._

Poorly suited_._____ Unsuited_ .. __.__.___

Well suited_. __.____. Suited_ oo

Suited_ - - __._._.... Suited__ oo __._

Poorly suited_ - __.__ Unsuited to suited-.__.

Well suited '________ Suited '_ __________... Well suited.?
Suited 3_ _ _ ... Unsuited 3. ..._._

Suited . - ... .... Unsuited. oo ooeaooo Suited.
Suited. - ... __._._.__ Poorly suited_._._._... Suited.

WiLpLIFE HABITAT

Herbaceous plants Grain and seed crops

KINDS OF GAME:
Pheasant_________
Bobwhite quail._.._

Food Cover Cover
High__.._.___ High________. High
High_.______. High_____.-___ Low
Medium 4__ .| Low__.__.____ Low

____________________________

1 Unsuited on Tryon soils.
2 Well suited on Tryon loam.
3 Well suited on O’Neill loam.

4 Medium for white-tailed deer; high for mule deer.
8 For dabbling ducks and geese, principally in spring and fall.
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cover for bobwhite quail, pheasants, deer, squirrels, cot-
tontail rabbits, and others. Furbearers, such as mink and
muskrat, also inhabit the area. Marshy areas and the
river are used by waterfowl, mainly during migrations
in spring and fall. The woodland, water, and wildlife re-
sources in the Tryon-Elsmere-Gibbon association also
make it well suited to facilities for outdoor recreation.

The Valentine-Thurman-Libory association is impor-
tant chiefly for wildlife that requires -grassland habitat.
Production of crops on the better soils yields a food sup-
ply of waste grain for some species. Where the soil and
topography are such that crops cannot be grown or cat-
tle grazed, the natural vegetation furnishes fair wildlife
habitat.

The Coly-Holder-Uly association provides some of the
best habitat for pheasants in Howard County. Corn,
milo, and wheat crops are excellent sources of food for
this species, and the wheat provides nesting areas that
are generally undisturbed until after the peak of the
pheasant hatch. This association also contains areas of
undisturbed native shrubs and grassy and herbaceous
vegetation. These areas are important for a variety of
wildlife species.

Stream valleys in the county are wooded and provide
habitat for quail, squirrel, cottontail rabbits, deer, and a
number of other animals. Mourning doves are also com-
mon. Ponds for fish can be developed in some wet areas
leading to streams. Scattered areas of Marsh are excel-
lent habitat for wildlife requiring this type of cover.

.Upland areas in the Coly-Holder-Uly association have
numerous sites suitable for ponds and dams. The ponds
can be stocked with bass, bluegill, channel catfish and
other warmwater fish. The amount of clay held in sus-
pension in most impounded water somewhat limits.fish
production.

Good production of pheasants is obtained in the
Hord-Hobbs association. These highly productive soils
are intensively farmed, and they provide many of the re-
quirements for good pheasant populations.

Developing habitat for wildlife requires proper loca-
tion and distribution of vegetation. Technical assistance
in' planning wildlife developments and determining the
kinds of plantings to be established can be obtained at
the work unit office of the Soil Conservation Service in
St." Paul, Nebraska. Additional information and assist-
ance can be obtained from the Nebraska Game and
Parks Commission, the Bureau of Sport Fisheries and
Wildlife, and from the Federal Extension Service.

Engineering Uses of Soils ®

This section is useful to those who need information
about soils used as structural material or as foundation
upon which structures are built. Among those who can
benefit from this section are planning commissions, town
and city managers, land developers, engineers, contrac-
tors and farmers.

Properties of soils highly important in engineering are

¢ This section was prepared by SypNEy H. HAAKENSTAD, area
engineer, and CHARLES F. MAHNKE, soil scientist, Soil Conserva-
tion Service, with the assistance of RoOBERT J. FREDRICKSON, civil
engineer, Soil Conservation Service, and WriLriam J. RAMSEY,
Division of Materials and Tests, Nebraska Department of Roads.
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permeability, strength, compaction characteristics, drain-
age condition, shrink-swell potential, grain size, plastic-
ity, and reaction. Also important are slope, depth to
water table, and depth to bedrock. The soils in Howard
County are sufficiently deep so that bedrock does not af-
fect their use. These properties affect construction and
maintenance of roads, airports, pipelines, foundations
for small buildings, irrigation systems, ponds and small
dams, and systems for disposal of sewage and refuse.

The data given in this section of the soil survey can
help in determining—

1. Possible sites for industrial, commercial, and res-
idential construction and recreation sites.

2. Preliminary routes for highways, underground
utilities, and airport locations.

3. Possible sites for drainage systems, farm ponds,
irrigation systems, sewage and feed lot runoff
disposal systems.

4. Sites for borrow materials for highway embank-

ment and for highway subbase, base, and surface

courses.

Drainage areas and volumes of surface water

runoff for bridge and culvert design.

Maintenance of structures and vegetation main-

tenance.

Detailed investigation needed after surface soils

are located.

8. Possible corrosion of underground structures.

The engineering interpretations reported in tables 5, 6,
and 7 do not eliminate the need for detailed field investi-
gations at the site of specific engineering works. This is
particularly important in areas involving heavy loads,
and where excavations are deeper than the depths of lay-
ers here reported. The estimates generally are to a depth
of 5 feet, and interpretations normally do not apply to
greater depths.

Small areas of other soils are included in the mapping
units. The soil map is useful in planning foundation in-
vestigations and indicating the kind of problems that
may be expected.

Terms in this soil survey are those used by soil scien-
tists and are defined in the Glossary. Engineering termi-
nology is explained under “Engineering Classification
System” and “Engineering Interpretations of the Soils.”

s =

Engineering classification systems

Soils are classified so that people can communicate in
common terms. Two systems of soil classification used
widely for engineering purposes are described below.
The relationship between these two classification systems
an];ll the USDA Textural Classification is indicated in
table 6.

AMERICAN AssocIaTION OF StaTE HicHwaY OFFICIALS
(AASHO) Svystem.—In this system, seven groups of
soils are. classified on the basis of field performance (7).
The groups are classified from A-1, which consists of
soils that have the highest bearing capacity, to A-T7,
which consists of soils that have the lowest strength
when wet. A-1, A-2 and A-3 soils are mostly sand
and gravel mixtures, while A—4 through A-7 soils are
mostly silt and clay mixtures. The probable performance
gf the soil on the site is indicated by a group index num-
er.
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TABLE 5.—Engineering

[Tests performed by the Nebraska Department of Roads in cooperation with U.S. Department of Commerce, Bureau of Public

Moisture density 1
Soil name and location Parent material Report Depth
No. Mazximum Optimum
dry moisture
density
In. Lb/eu. ft. Pet.
Coly silt loam: Peoria Loess. S64-7573 0-4 98 21
50 feet south and 0.18 mile east of N'W. corner, sec. S64-7574 8-72 105 19
14, T. 16 N., R. 10 W. (Modal)
Hastings silt loam: Peoria Loess. S64-7575 0-7 102 17
170 feet west and 185 feet north of east quarter S64-7576 16-25 95 23
corner, sec. 29, T. 16 N., R. 10 W. (Modal) S64-7577 44-72 104 19
Hobbs silt loam: Colluvium and alluvium. | S64-7578 5-18 101 19
0.4 mile west and 100 feet north of SE. corner of S64-7579 28-45 104 18
sec. 8, T. 14 N,, R. 10 W. (Modal) S64-7580 45-63 99 22
Holder silt loam: Peoria Loess. S64-7581 0-4 105 18
0.25 mile north and 0.45 mile west of SE. corner of 8647582 19-33 96 22
sec. 33, T. 14 N,, R. 12 W. (Modal) S64-7583 40-72 101 20
Hord silt loam: Loess and alluvium. S64-7584 6-20 99 21
0.15 mile north and 100 feet west of SIE. corner of S64-7585 20-33 98 20
sec. 14, T. 15 N., R. 11 W. (Modal) S64-7586 39-60 106 18
Inavale loamy fine sand: Sandy alluvium. S64-7589 0-8 116 13
150 feet north and 100 feet west of SE. corner, S564-7590 23-72 105 14
sec. 22, T. 13 N., R. 11 W. (Modal)
Ord loam: Sandy alluvium. S564-7599 0-9 95 21
100 feet east and 0.1 mile north of SW. corner, S64~7600 9-23 107 14
sec. 27, T. 13 N,, R. 11 W. (Modal) S64-7601 32-72 103 14
Ortello fine sandy loam: Eolian sand. S64-7570 7-15 114 13
0.2 mile east and 0.15 mile south of NW. corner, S64-7571 15-25 113 13
sec. 32, T. 15 N., R. 10 W. (Modal) S64-7572 50-72 103 15
Simeon loamy sand: Sandy alluvium. $64-7587 0-8 119 9
140 feet east and 150 feet south of NW. corner of S64-7588 14-72 105 13
sec. 21, T. 14 N., R. 10 W. (Modal)
Thurman loamy fine sand: Eolian sand. S64-7597 0-7 109 12
75 feet north and 300 feet west of SE. corner of sec. S64-7598 14-72 108 11
5, T. 14 N,, R. 9 W. (Modal)
Uly silt loam: Peoria Loess. S64-7594 0-6 93 23
0.2 mile south and 0.1 mile east of NW. corner of 564-7595 6-15 94 21
sec. 13, T. 16 W,, R. 10 W. (Modal) S64-7596 19-72 104 19

! Based on AASHO Designation: T 99-70, Method A (7).

? Mechanical analysis according to AASHO Designation: T 88-70 (). Results differ somewhat from results obtained by the soil
survey procedure of the Soil Conservation Service (SCS8). In the AASHO procedure, the fine material is analyzed by the hydrometer method,
and the various grain-size fractions are calculated on the basis of all the material, including that coarser than 2 millimeters in diameter.
In the SCS soil survey procedure, the fine material is analyzed by the pipette method and the material coarser than 2 millimeters in diam-
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test data
Roads (BPR), in accordance with standard procedures of the American Association of State Highway Officials (AASHO) (1)]
Mechanical analysis 2 Classification
Percentage passing sieve Percentage smaller than— Liquid | Plasticity
limit index
’ AASHO Unified 3
No. 4 No. 10 No. 40 No. 200 0.05 0.02 0.005 0.002
(4.7mm.) | (2.0 mm.) |(0.42 mm.)| (0.074 mm.) | mm. mm. mm. mm,
Pet.
___________________ 100 98 90 42 24 18 40 17 | A-6(11) CL
___________________ 100 99 91 44 21 14 37 14 | A-6(10) ML-CL
___________________ 100 98 88 43 27 21 29 8 | A-4(8) ML-CL
___________________ 100 99 93 60 44 38 49 25 | A-7-6(16) CL
___________________ 100 99 91 44 21 14 34 11 | A-6(8) ML-CL
___________________ 100 99 91 42 25 22 35 13 | A-6(9) ML~CL
___________________ 100 a8 89 41 23 18 34 10 | A-4(8) ML-CL
___________________ 100 95 86 49 25 18 39 16 | A-6(10) CL
___________________ 100 98 85 40 25 17 35 12 | A-6(9) ML-CL
___________________ 100 99 92 63 36 29 42 20 | A-7-6(12) CL
___________________ 100 99 98 45 19 13 34 11 | A-6(8) ML-CL
___________________ 100 95 33 43 25 17 35 12 | A-6(9) ML-CL
___________________ 100 97 88 56 36 29 42 20 | A-7-6(12) CL
___________________ 100 99 79 35 19 13 34 11 | A-6(8) ML-CL
......... 100 95 35 21 11 6 5 + NP NP | A-2-4(0) SM
......... 100 96 6 3 2 1 1 NP NP | A-3(0) SP-SM
___________________ 100 73 51 23 9 5 36 8 | A-4(8) ML
___________________ 100 65 33 12 6 5 NP NP | A-4(6) ML
_________ 100 99 9 4 2 1 1 NP NP | A-3(0) SP-SM
___________________ 100 46 32 20 12 12 22 4 [ A-4(2) SM
___________________ 100 23 16 11 9 9 NP NP | A-2-4(0) SM
___________________ 100 22 9 5 5 4 NP NP | A-2-4(0) SM
100 98 74 14 10 7 3 2 NP NP | A-2-4(0) SM
......... 100 71 1 1 1 0 0 NP NP | A-3(0) SP
_________ 100 99 23 14 7 4 4 NP NP [ A-2-4(0) SM
___________________ 100 16 8 7 5 4 NP NP | A-2-4(0) SM
___________________ 100 98 88 42 24 18 45 15 | A-7-5(11) ML
___________________ 100 99 90 51 32 28 43 18 | A-7-6(12) ML-CL
___________________ 100 99 87 43 21 14 34 12 | A-6(9) MI~CL

elter is ef)(cludgald from calculations of grain-size fractions. The mechanical analysis data used in this table are not suitable for naming textural
classes for soils,

#SCS and BPR have agreed to consider that all soils having plasticity indexes within two points of the A-line are to be given a bor-
derlin(i\I classliﬁcation. An example of a borderline classification obtained by this use is ML-CL.

4 Nonplastic.
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TaBLe 6.—Estimates of soil properties

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils
for referring to other series that appear

Depth to— Classification
Soil series and map symbols Depth
Sand Seasonal from
or gravel |high wiater surface USDA texture Unified ! AASHO!
table
Ft. Ft. In.
Blown-out land: B _.________.___ 0-1 ) 0-60 | Finesand..______._____ SM or SP-SM A-2 or A-3
Boel: 3
BOA e e e o e 1-2 2-6 0-11 | Loamy finesand._____.._ SM A-2
11-60 | Finesand._______.______ SNé,PSP—SM or | A-2or A-3
BOb e oo e 1-2 2-6 0-11 | Fine sandy loam._._____ ‘SM or ML, A-4
11-60 | Finesand._.____________ Sl\g, SP-SM or | A-2 or A-3
P
BOC e e eeeeee 1-2 2-6 0-11 | Loam. oo _..o ML A4
11-60 | Finesand._ - __.__-._ SI\%,PSP—SM or | A-2 or A-3
BoeluS._ - .o oo (%) 3) 0-19 | Loamy finesand.___.__. SM A-2
Ma,pi}l)sed only with Libory 19-60 | Siit loam__________._ —---| ML or CL A—-4 or A-6
soils.
*Coly: CbC, CbD, CUD.__ . ____ ) *) 0-60 | Silt loam_______________ ML or CL A-6
For Uly part of CUD, see
Uly series.
Darr:
DA e 2-3 6-10 0-12 | Fine sandy loam. _..__.__. SM or ML A4
12-26 | Sandy loam____.________ SM or ML A-4
26-60 | Coarsesand_______._..__ SPS—1§M, SMor | A-2or A-3
5] T 2-3 6-10 0-12 | Silt loam-_____._____._. ML A-4 or A-6
12-26 | Sandy loam.____________ SM or ML A-4
26-60 | Coarsesand.____ ... SPS—SM, SMor | A-2or A-3
P
Detroit: De ¥ ool * ®) 0-5 | Siltloam.__ ... __.____ ML or CL A-6 or A-7
5-12 | Silty clay loam_._______. ML or CL A-6 or A~7
12-31 | Silty clay_ - _______ CH A-7
31-52 | Silty clay loam_.______.__ CL or ML A-7 or A-6
Elsmere: Ea®. ___________.______. 1%4-2 2-6 0-11 | Loamy finesand._______ SM A-2
11-17 | Loamy sand. . _____.____ SM A-2
17-60 | Fine sand and sand______ Sl\g, SP-SM or | A-2or A-3
P
Geary: GsC3,GsD3. ... __._.___ *) ® 0-17 | Silty clay loam__.___.___. CL or CH A-6 or A-7
17-60 | Silt loam-______..______ CL or ML, A-6 or A-7
Gibbon: Gg?® . . . 5-10 2-6 0-40 | Silt loam_ _____.____._._.__ CL or ML A-6 or A-4
40-43 | Silty clay loam__._______ ML or CL A-4 or A-6
43-60 | Very fine sandy loam.____ ML or CL A-4 or A-6
Grigston: Gk_._.__.______________ 6-10 6-10 0-10 | Silt loam____._______.__ CL or ML A6 or A-4
10-19 | Light silty clay loam_____ CL or ML A-6 or A4
19-60 | Silt loam .. _ .. ________ ML or CL A-4 or A-6
Hall: Ha.oooooo oo ® ® 0-6 | Siltloam____...____._-.. ML or CL A-4 or A-6
6-14 | Light silty clay loam_____ ML or CL A-6 or A-7
14-45 | Silty clay loam_.___._____ CL or CH A-6 or A-7
45-60 | Silt loam__ __ oo oo ML or CL A-6
Hastings: Hs._ oo oo * ® 0-10 | Silt loam_ _ ..o _____._. ML or CL A-4 or A-6
10-25 | Silty elay loam____.__._. CL or CH A-6 or A-T7
25-60 | Siltloam._ . .. ____.__ CL or ML A-6
Hobbs: Hb, 2Hb, HbA, HbB._.____.__ ® ® 0-5 | Siltloam____ . ___..____ ML or CL A4 or A-6
8-11 | Light silty clay loam_____ 1C\/;II{.‘ or CL ﬁ—g or A-7

11-60 | Silt loam . _ ... _______
See footnotes at end of table. ‘
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significant in engineering

in such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions
in the first column of this table]

Percentage less than 3 inches passing sieve—
Material Available
finer than Permeability water Shrink-swell
0.002 mm. capacity potential
No. 4 No. 10 No. 40 No. 200
Pect. In.jhr. In.fin. of soil

100 95-100 90-95 5-20 2-10 6. 3-20. 0 0. 03-0. 05 | Very low.
___________ 100 90-95 15-35 3-15 6. 3-20. 0 0. 10-0. 12 | Very low.

100 95-100 90-95 3-15 2-10 6. 3-20. 0 0. 06-0. 08 | Very low.
___________ 100 90-100 36-65 7-12 2. 0-6. 3 0.16-0. 18 | Low.

100 95-100 90-95 3-15 2-10 6. 3-20. 0 0. 06-0. 08 | Very low.
___________ 100 95-100 51-80 7-12 0.63-2.0 0. 20-0. 22 | Low.

100 95-100 90-95 3-15 2-10 6. 3-20. 0 0. 06-0. 08 | Very low.
___________ 100 90-95 15-35 3-12 6. 3-20. 0 0. 10-0. 12 | Very low.
........... 100 95-100 85-100 12-20 0.63-2.0 0. 20-0. 22 | Moderate.
....................... 100 95-100 14-27 0.63-2.0 0. 20-0. 22 | Moderate.
........... 100 95-100 40-65 7-15 2.0-6. 3 0.16-0. 18 | Low.
........... 100 95-100 36-65 7-15 2. 0-6. 3 0. 12-0. 14 | Low.

100 95-100 70-75 3-15 0-5 6. 3-20. 0 0. 03-0. 05 | None.
....................... 100 65-90 12-17 0.63-2. 0 0. 22-0. 24 | Moderate.
___________ 100 95-100 36-65 7-15 2.0-6. 3 0.12-0. 14 | Low.

100 95-100 70-75 3-15 0-5 6. 3-20. 0 0. 03-0. 05 | None.
....................... 100 90-100 12-27 0.63-2.0 0.22-0. 24 | Moderate.
....................... 100 95-100 27-40 0. 20-0. 63 0. 18-0. 20 | Moderate to high.
_______________________ 100 95-100 40-60 0. 06-0. 2 0.11-0. 13 | High. .
_______________________ 100 90-100 27-40 0. 20-0. 63 0. 18-0. 20 | Moderate to high.
........... 100 95-100 15-35 3-10 6. 3-20. 0 0.10-0. 12 | Low.
........... 100 95-100 15-35 3-10 6. 3-20. 0 0. 09-0. 11 | Low.

100 95-100 90-95 3-20 2-10 6. 3-20. 0 0. 06-0. 08 | None.
....................... 100 95-100 27-40 0. 20-0. 63 0. 21-0. 23 | Moderate to high.
....................... 100 95-100 12-27 0. 63-2. 0 0. 20-0. 22 | Moderate.
_______________________ 100 65-100 12-27 0.63-2. 0 0. 22-0. 24 | Moderate.
....................... 100 80-100 27-40 0. 20-0. 63 0. 18-0. 20 | Moderate to high.
........... 100 95-100 65-100 12-20 0.63-2.0 0. 1770. 19 | Low to moderate.
_______________________ 100 65-100 12-27 0.63-2. 0 0. 22-0. 24 | Moderate.
....................... 100 90-100 28-32 0. 63-2. 0 0. 18-0. 20 | Moderate to high.
....................... 100 90-100 18-27 0. 63-2. 0 0. 20-0. 22 | Moderate.
....................... 100 90-100 18-27 0. 63-2.0 0. 22-0. 24 | Moderate.
....................... 100 90-100 27-35 0. 20-0. 63 0.18-0. 20 | Moderate.
....................... 100 90-100 27-35 0. 20-0. 63 0. 18-0. 20 | Moderate to high.
....................... 100 90-100 18-27 0. 63-2. 0 0. 20-0. 22 | Moderate.
S 100 95-100 18-27 0.63-2.0 0. 22-0. 24 | Moderate.
....................... 100 95-100 35-40 0. 20-0. 63 0. 18-0. 20 | Moderate to high.
....................... 100 95-100 14-27 0.63-2.0 0. 20-0. 22 | Moderate.
....................... 100 90-100 18-27 0.63-2.0 0. 22-0. 24 [ Moderate.
....................... 100 90-100 18-35 0. 63-2. 0 0. 18-0. 20 | Moderate to high.
....................... 100 . 90-100 15-27 0. 63-2. 0 0. 20-0. 22 | Moderate.
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TABLE 6.—Estimates of soil properties

Depth to— Classification
Soil series and map symbols Depth
Sand Seasonal from
or gravel |high wiater surface USDA texture Unified ! AASHO!
table
Ft. Ft. In.
Holder: '
Hg, HgA, HgB2, HgC___________ : ) ®) 0-13 | Siltloam_______________ ML or CL A-4
13-39 | Silty elay loam_.________ CL A—-6 or A-7
39-60 { Silt loam___.____________ ML or CL A-4or A-6
HpC2, HpC3 oo ® ® 0-24 | Silty clay loam.._______. CL or CH A-6 or A-7
24-60 | Siltloam____.__.__.______ ML or CL A-4 or A6
Hord: Hdoooo oo o- * ® 0-20 | Siltloam_______________ ML or CL A-4 or A-6
20-30 | Light silty clay..________ CL A-6 or A7
30-60 | Silt loam.._._.__________ ML or CL A-4 or A-6
Inavale:
| 2P 1-2 6-10 0-13 | Finesand__ . ___________ SM or SP-SM A-2 or A-3
13-60 | Finesand_________.___. SP§1§M, SMor | A-2or A-3
1 PR 1-2 6-10 0-13 | Loamy fine sand._ ... ..__ SM A-2
13-60 | Finesand. ... ___._.___ SP_SéVIP’ SM, A-2 or A-3
or
I e 1-2 6-10 0-13 | Fine sandy loam________ SM or ML A-4 or A-2
13-60 | Finesand_______.______ SP-SM, SM A-2 or A-3
or SP
| VSO 1-2 6-10 0-10 | Loam_ .. _________.____ ML A-4
10-60 | Finesand_.._______._.__ SP-SM, SM A-2 or A-3
or SP
Kenesaw: Ks, KsB, KsC, KSz____._ 4-10 () 0-46 | Siltloam_.______.__._____ ML or CL A-4 or A-6
No valid estimates can be 46-60 | Finesand___._______.__ SM or SP-SM A-2 or A-3
made for Slickspots part of
KSz.
Lamo: Lao oo 5-10 2-6 0-13 | Silt loam._ ... __________ ML or CL A-6 or A-7
13-35 | Silty clay loam_____.__.__ CL or CH A-7
35-60 | Silty clay loam.___._______ CL A-6 or A-7
*Libory
I = SR 5-10 @) 0-15 | Finesand___________.___ SM or SP-SM A-2 or A-3
For Boelus part of LB, see 15-35 | Silt loam_ .. ________ ML or CL A-6 or A-7
Boelus series. 35-60 | Silty clay loam..________ ML or CL A-6 or A-7
| I O 5-10 O] 0-10 | Loamy fine sand SM A-2
For Boelus part of LC, see 10-15 | Loamy sand_.._..__ SM A-2
Boelus series. 15-35 | Silt loam .. ... ______ ML or CL A-6 or A-7
35-60 | Silty clay loam._______._ ML or CL A-6 or A-7
Loretto: Lo eaao- 5-10 ® 0-7 | Loamy finesand._._....__ SM A-2
7-18 | Fine sandy loam____..__._ ML or SM A-2 or A4
18-60 | Silt loam.__________.____ ML to CL A-6 or A-T7
Marsh: M,
No valid estimates can be
made.
Nuckolls: NsD3. _ . _ oo oo__ *) Q) 0-7 Silt loam . ___ .. _______.__ ML or CL A-6 or A-7
7-39 | Silty clay loam__________ CL A-6 or A-7
39-60 | Siltloam. ..o oo ... ML or CL A-6 or A-7
O'Neill: OKe o oeeoceeeeceeeeeea 2-3 Q] 0-14 | Loam. oo oo ooeeeceao ML A-4
14-20 | Fine sandy loam__..___. SM or ML A-4 or A-2
20-26 | Loamy sand___.___ e———am SM A-2
26—60 | Finesand.._.____._____ SpP, SP-SM A-3 or A-2
or SM.

See footnotes at end of table.
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Percentage less than 3 inches passing sieve—

Material Available
finer than Permeability water Shrink-swell
0.002 mm. capacity potential
No. 4 No. 10 No. 40 No. 200
Pect, In.fhy In.[in. of soil
100 95-100 18-27 0.63-2.0 0. 22-0. 24 | Moderate.
100 95-100 28-35 0. 20-0. 63 0. 18-0. 20 | Moderate to high.
100 95-100 14-27 0.63-2.0 0. 20-0. 22 | Moderate.
100 95-100 28-40 0. 20-0. 63 0. 21-0. 23 | Moderate to high.
100 90-100 14-27 0.63-2.0 0. 20-0. 22 | Moderate.
_______________________ 100 90-100 15-27 0.63-2.0 0. 22-0. 24 | Moderate.
_______________________ 100 95-100 25-32 0.63-2.0 0. 20-0. 22 | Moderate to high.
_______________________ 100 90-100 10-22 0.63-2. 0 0. 20-0. 22 | Moderate.
___________ 100 985-100 8-20 2-10 6. 3-20. 0 0. 07-0. 09 | None.

100 95-100 90-95 3-15 0-10 6. 3-20. 0 0. 05-0. 07 | None.
........... 100 95-100 15-35 3-10 6. 3-20. 0 0. 10-0. 12 | Low.

100 95-100 90-95 3-15 0-10 6. 3-20. 0 0. 05-0. 07 | None.
_______________________ 100 40-65 7-12 2.0-6.3 0. 16-0. 18 | Low.

100 95-100 90-95 3-15 0-10 6. 3-20. 0 0. 05-0. 07 | None.
_______________________ 100 55-90 7-12 0.63-2. 0 0. 20-0. 22 | Low.

100 95-100 90-95 3-15 0-10 6. 3-20. 0 0. 05-0. 07 | None.
_______________________ 100 60-90 12-27 0.63-2. 0 0. 22-0. 24 | Moderate.

100 95-100 95-100 3-20 3-10 6. 3-20. 0 0. 05-0. 07 |-None.
_______________________ 100 90-100 18-27 0. 63-2. 0 0. 22-0. 24 | Moderate.
_______________________ 100 95~100 28-40 0. 20-0. 63 0. 18-0. 20 | Moderate to high.
_______________________ 100 95-100 28-35 0. 20-0. 63 0. 20-0. 22 | Moderate to high.
___________ 100 90-100 9-25 3-10 6. 3-20. 0 0. 07-0. 09 | Low.
_______________________ 100 85-100 18-27 0.63-2. 0 0. 20-0. 22 | Moderate.
_______________________ 100 90-100 28-35 0. 20-0. 63 0. 18-0. 20 | Moderate to high.
___________ 100 90-100 15-35 3-10 6. 3-20. 0 0. 10-0. 12 | Low.

___________ 100 90-100 20-35 3-10 6. 3-20. 0 0. 09-0. 11 | Low.
_______________________ 100 85-100 18-27 0.63-2.0 0. 20-0. 22 | Moderate.
....................... 100 90-100 28-35 0. 20-0, 63 0. 18-0. 20 | Moderate to high.
___________ 100 95-100 20-35 5-10 6. 3-20. 0 0. 10-0. 12 | Low.

........... 100 95-100 20-60 7-20 2. 00-6. 30 0. 16-0. 18 | Low.
_______________________ 100 85-100 14-27 0.63-2.0 0. 20-0. 22 | Moderate.
_______________________ 100 90-100 18-27 0.63-2.0 0. 20-0. 22 | Moderate.
....................... 100 90-100 28-40 0. 20-0. 63 0. 18-0. 20 | Moderate to high. -
_______________________ 100 90-100 14-27 0.63-2. 0 0. 20-0. 22 | Moderate.
........... 100 90-100 51-90 7-15 0.63-2.0 0. 20-0. 22 | Low.

........... 100 90-100 36-65 5-10 2.0-6. 3 0. 15-0. 17 | Low.

___________ 100 90-100 20-35 2-10 6. 3-20. 0 0. 08-0. 10 | Low.

100 85-100 70-80 0-15 0-5 6. 3-20. 0 0. 02-0. 04 | None.
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TaBLE 6.—Estimates of soil properties
Depth to— Classification
Soil series-and map symbols Depth
Sand Seasonal from
or gravel | high wla.ter surface USDA texture Unified ! AASHO!
table
Ft. Ft. In.
Ord:»
[ Z U 2-3 2-6 0-14 | Fine sandy loam________ SM or ML A-4
14-26 | Sandy loam_____________ SM or ML A-4
26-60 | Finesand._. ... _.___ SP-SM, SM A-2 or A-3
or SP
[0 7 S U U 2-3 2-6 0-14 | Loam. .. __._._ ML A-4
14-26 | Sandy loam_._._._______ SM or ML A-4
26-60 | Finesand-_ - __._..._._. SP-SM, SM A-2 or A-3
or SP
*Ortello
ObB . e 3-10 ®* 0-7 | Loamy fine sand.___.____ SM A-2
7-25 | Fine sandy loam________ SM A-2 or A4
25-42 | Loamy finesand._____.__ SM A-2
42-50 | Fine sandy loam______.___ SM A-2 or A4
50-60 | Finesand. . _.____.___ SM or SP-SM A-2
OrA, OxDo .. 3-10 *) 0-25 | Fine sandy loam__.__.___ SM A-2 or A-4
For Coly part of OxD, see Coly 25-42 | Loamy fine sand.___..____ SM ~2
series. 42-50 | Fine sandy loam.___.____. SM A-2 or A-4
50-60 | Finesand___._______.____ SM or SP-SM A-2
Ot, OtBo e 3-10 ® 0-15 | Loam ..o oo ML or SM A-4 or A-6
15-25 | Fine sandy loam.__.______ SM A-2 or A4
25-42 | Loamy fine sand._ __ ... SM -2
42-50 | Fine sandy loam________ SM A-2 or A4
5060 | Finesand_ .. ___.__.__ SM or SP-SM A-2
Ovina: Oa® ____ . ... 5-8 2-6 0-11 | Loamy finesand____._... SM A-2
11-30 | Fine sandy loam________ SM or ML A-2 or A-4
30-40 | Loam______ . _______.__.__ ML or CL A-4 or A-6
40-60 | Fine sandy loam________ SM or ML A-2 or A-4
Rough broken land, loess: RB.%4
No valid estimates can be made.
Rusco: Ru® .. 5-10 ® 0-7 Silt loam__ . ________._._ ML or CL A-4 or A-6
7-26 | Silty clay loam__________ CL or CH A-6 or A-7
26-60 | Silt loam__.______.__.___ ML or CL A—4 or A-6
Silty alluvial land: Sy8 ______.____ ® ®
No valid estimates can be
made.
Silver Creek: SS® ______ . ____.._. 5-12 5-8 0-8 | Siltloam_._____________ ML or CL A-4 or A-6
Mapped only with Slickspots. 8-28 | Heavy silty clay loam____| CL or CH A-6 or A-7
28-60 { Silt loam__._________._.._ ML or CL A-4 or A-6
Simeon: Sm.______________._._.___. 0-2 ® 0-8 | Loamysand__.________. SM or SP-SM A-2 or A-3
8-60 | Medium and coarse sand_| SP or SP-SM A-2 or A-3
Slickspots.
No valid estimates can be
made. Mapped only with
Kenesaw and Silver Creek
soils.
Thurman:
TFB o e 0-1 6-10 0-14 | Finesand ... _._._.___. SM or SP-SM A-2 or A-3
14-60 | Finesand_ .. ____.__.___._ SM or SP-SM A-2 or A-3
ThA, ThB oo 1-4 ® 0-14 | Loamy finesand_ _..____ SM A-2
14-60 | Finesand. ... __._. SM or SP-SM A-2 or A-3
2ThA e *) (?) 0-14 | Loamy finesand . .. _____ SM A-2
14-40 | Finesand. ... __._._ SM or SP-SM A-2 or A-3
40-60 | Silt loam ... .. .. ML or CL A-6 or A-7

See footnotes at end of table.
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Percentage less than 3 inches passing sieve—

Material Available
finer than Permeability water Shrink-swell
0.002 mm. capacity potential
No. 4 No. 10 No. 40 No. 200
Pct. In.fhr. In.jin. of soil
_______________________ 100 40-65 7-12 2. 0-6. 3 0. 16-0. 18 | Low.
___________ 100 95-100 36-65 7-12 2. 0-6. 3 0. 12-0. 14 | Low.

100 95-100 90-95 3-15 0-10 6. 3-20. 0 0. 05-0. 07 | None.

_______________________ 100 65-90 7-12 0.63-2.0 0. 20-0. 22 | Low.
_____ 100 95-100 36-75 4-12 2.0-6. 3 0. 12-0. 14 | Low.

100 95-100 90-95 3-15 0-10 6. 3-20. 0 0. 05-0. 07 | None.
___________ 100 95-100 15-35 3-12 6. 3-20. 0 0.10-0.12 | Low.
___________ 100 95-100 30-50 7-20 2. 0-6. 3 0. 12-0. 14 | Low.
___________ 100 95-100 15-35 3-10 6. 3-20. 0 0. 09-0. 11 | Low.
___________ 100 95-100 30-50 7-20 2. 0-6. 3. 0.11-0. 13 | Low.
........... 100 95-100- 8-35 2-10 6. 3-20. 0 0. 05-0. 07 | Low.
___________ 100 95-100 30-50 7-20 2. 0-6. 3 0. 16-0. 18 | Low.
___________ 100 95-100 15-35 5-12 6. 3-20. 0 0. 09-0. 11 | Low.
___________ 100 95-100 30-50 7-12 2. 0-6. 3 0.11-0. 13 | Low.

100 95-100 8-35 2-10 6. 3-20. 0 0. 05-0. 07 | None.

100 100 45-90 7-15 0. 63-2. 0~ 0. 20-0. 22 | Low to moderate.

100 95-100 30-50 7-20° 2. 0-6. 3 0. 15-0. 17 | Low.

100 95-100 15-35 5-12 6. 3-20. 0 0. 09-0. 11 | Low.

100 95-100 30-50 7-12 2.0-6. 3 0.11-0. 13 | Low.

100 95-100 8-35 2-10 6. 3-20. 0 0. 05-0. 07 | Very low.
- - 100 90-100 15-35 5-12 6. 3-20. 0 0. 10-0. 12 | Low.
___________ 100 95-100 30-60 7-20 2.0-6. 3 0. 15-0. 17 | Low.
_______________________ 100 60-90 7-27 0.63-2. 0 0. 17-0. 19 | Low to moderate.
___________ 100 95-100 30-60 7-20 2. 0-6. 3 0. 14-0. 16 | Low.
....................... 100 90-100 18-27 0.63-2. 0 0. 22-0. 24 | Moderate.
_______________________ 100 95-100 28-35 0. 20-0. 63 0. 18-0. 20 | Moderate to high.
....................... 100 90-100 18-27 0.63-2.0 0. 20-0. 22 | Moderate.
___________ e 100 90-100 18-27 0.63-2.0 0. 22-0. 24 | Moderate.
_______________________ 100 95-100 35-45 0. 20-0. 63 0. 11-0. 13 | Moderate to high.
_______________________ 100 90-100 18-27 0. 63-2. 0 0. 18-0. 20 | Moderate.

100 85-100 70-85 5-20 3-10 6. 3-20. 0 0. 10-0. 12 | Very low.

100 85-100 60-80 0-5 0-5 7.0-20.0 0. 03-0. 05 | Very low.
___________ 100 95-100 5-25 3-10 6. 3-20. 0 0. 07-0. 09 /| Very low.
___________ 100 90-100 5-20 3-10 6.3-20.0 0. 06-0. 08 | Very low.
___________ - 100 95-100 15-35 3-10 6. 3-20.0 0.10-0. 12 | Low.
........... 100 90-100 5-30 3-10 6. 3-20. 0 0..05-0. 07 | Low.
___________ 100 95-100 15-35 3-10 6. 3-20. 0 0. 10-0. 12 | Low.
___________ 100 90-100 5-35 3-10 6. 3-20. 0 0. 05-0. 07 | Low.
....................... 100 90-100 18-27 0.63-2.0 0. 20-0. 22 | Moderate.
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TABLE 6.—Estimates of soil properties
Depth to— Classification
Depth
Soil series and map symbols from
Sand Seasonal surface
or gravel |high water USDA texture Unified ! AASHO!
table
Ft. Ft. In.
Tryon: Ty, 2T0 e 0.5-1.0 0-3 05 | Loam_______.....______ ML or ML-CL | A4
5-10 | Fine sandy loam_________ SM or A-2 or A-4
10-60 | Finesand._.____._______ SPS—1§M, SMor | A-2or A-3
Uly: UsC, UsDo oo Q] @ 0-8 | Siltloam________.______ ML or CL A-6 or A-7
8-13 | Light silty clay loam.._..| ML or CL A—6 or A-7
13-60 | Silt loam______.________. CL A-6
*Valentine: VaC, VTD_.___________ 0-1 (®) 0-60 | Finesand._ . _._________ ‘SM or SP-SM A-2 or A-3
For Thurman part of VTD,
see Thurman series.

1 TIf two or more classifications are shown, the classification listed first is considered to be the most common.
2 Water table is at too great a depth to be significant in engineering.

TABLE 7.—Engineering

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The
instructions for referring to other series

Buitability as source of— Soll features affecting—
Soll serles and map symbols Road subgrade
Sand or mixed
Topsoll sand and Road fill Highway location Foundations Dikes and levees
gravel Paved Gravel
roads roads
Blown-outland: B8............... Poor: low Good for fine | Good..... Poor...... Good: slopes Embankments highly | Good to fair bear- | (). __._._.........

fertility; sand below erodible; erodible; protective ing capacity,
loose. a depth of vibratory com- cover and numerous depending on

1 foot. paction equip- . cuts and fills density; must

ment required. required. be confined.

Boel: Boa, Bob,BoC.....cccee..o Fair_ . oue.... Qood for sand | Good.....| Poor...... Good to fair: Moderate to low sus- Good bearing Slopes erodible;
below a water table at a ceptibility to frost capacity If subject to
depth of 144 depthof 2 to 6 heave; water table confined; in seepage.
feet. feat; slopes or occaslonal flood- places subject

erodible vibra- ing requires 4- to to seepage;
tory compac- 7-foot fills; erodible water table at
tion equipment if exposed on a depth of 2 to
required. embankments. 8 feet.
BoelUS.cceem e ceceiamcacm e Fair; depends| (1) _.........-- Falir to Good.-.... [ 1100 P Susceptible to mod- Fair depending Slopes erodible.._.
Mapped only with Libory on percent poor erate frost heave; on density.
soils. silt and erodible slopes;
clay in sur- foundation consoli-
face layer. dation requires
checking.
*Coly: CbC,CbD,CUD........_ Poor: low [ TR, Falr to Good to Fair: slopes Susceptibility to Fair to good bear- | (3).ceeeoeoecnanan--
For Uly part of CUD, see fertility; poor. fair. moderately frost heave; slopes ing capacity if’
Uly serles. thin surface erodible; good moderately erodible;| malntained in
layer. compaction high cuts and fills dry condition.
characteristics. required due to
topography.

See footnotes at end of table,




HOWARD COUNTY, NEBRASKA

stgnificant in engineering—Continued

69

Percentage less than 3 inches passing sieve—
. Material Available
finer than Permeability water Shrink-swell
0.002 mm. capacity potential
No. 4 No. 10 No. 40 No. 200
Pet. In.jhr. In.lin. o] sofl
....................... 100 45-90 7-12 0. 63-2. 0 0. 20-0. 22 | Low.
........... 100 95-100 30-60 7-12 2. 0-6. 3 0. 15-0. 17 | Low.

100 95-100 90-95 0-10 3-10 6. 3-20. 0 0. 05-0. 07 | Very low.
_______________________ 100 95-100 15-27 0.63-2. 0 0. 22-0. 24 | Moderate.
_______________________ 100 95-100 20-32 0.63-2.0 0. 18-0. 20 | Moderate to high.
....................... 100 95-100 12-27 0. 63-2. 0 0. 20-0. 22 | Moderate.
___________ 100 90-100 0-10 3-10 6. 3-20. 0 0. 06-0. 08 | Very low.

3 Subject to flooding.

4 Fine sand is below the depth normally sampled.

interpretations

soils in such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the
that appear in the first column of this table]

Soil features affecting—Continued Degree and kind of limitation for sewage
disposal
Farm ponds
Terraces and
Agricultural drainage Irrigation diversions Grassed waterways Filter fields Sewage lagoons
Reservoir Embankment
areg

High seepage. | Fair to poor stability; Excessive drainage_ .| (3) .. ._.oo.oo...__ () DR [ P Slight to severe, Severe: rapid

fair to good compaction depending on permeability;
characteristics; pervi- slope. requires sealing
ous; slight compressi- or lining.
bility; erodible slopes

require protection;

subject to seepage.

Water table Falr stability; good com- | Seasonal high water | Low available (¢ J Erodible; in places | Severe: water Severe: rapid
at a depth paction characteristics; table and occa- water capacity; requires water- table at a depth permeability; in
of2to6 pervious; slight com- sional overflow; moderately rapid tolerant grasses; of 2 to 6 feet; places requires
feot; dug- pressibility; erodible good internal to rapid intake cuts may expose possible flooding. protection from
outs. slopes; may be subject drainage; in rate; adequate sand; fertility overflow; requires

to seepage; wet borrow places suitable drainage neces- generally low in sealing or lining.
areas possible, outlets not sary; subject to cuts,
available. soil blowing.
Moderate Good stabllity; compac- | Good drainage...... High available Slopes subject to Erodible............ Slight............... Severe: moderate
seepage. tion control good with water capacity; soil blowing and permeability; use
moisture; low compres- subject to soil water erosion. lower layers for
sibility; impervious. blowing and sealing or lining.
water erosion;
slopes erodible.

Moderate Fair to good stability and | Good to somewhat | High available Highly erodible; Highly erodible; in | Moderate if slope is | Severe: slopes;
seepage; in compaction character- excessive drain- water capacity; - siltation of chan- places cuts low in 8 to 15 percent, moderate perme-
places has istics; impervious; age; rapid surface slopes erodible, 2 nels; in places fertility. severe if more ability; requires
high verti- medium to high com- runoff. irregular slope than 16 percent; sealing or lining.
cal perme- pressibility; slopes length makes moderate perme-
ability. erodible. alilnement diffi- ability.

cult.
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TaBLE 7.—Engineering

Buitability as source of— Soll features affecting—
8ol series and map symbols Road subgrade
Sand or mixed
Topseil sand and Road fill Highway location Foundations Dikes and levees
gravel Paved Gravel
roads roads

Darr; Da, Obacucnneeaean... Faileeeeenn.. Good for sand | Good to Fair to Fair to good: Moderate to low sus- | Good to poor Slopes erodible;
below a fair. poor. susceptible to ceptibility to frost bearing capacity,| in places subject
depth of 2 frost action if heave; in places depending on to seepage.
feet. upper 2 feet is lower areas require density and if

used on top of minimum fills confined; in

fill. where subject to places subject to
overflow; erodible seepage.
{f exposed on em-
bankment.

Detroft: De.ooooooomooaaeaann. Fair........... [ T Poor...... Qood..... Poor: requires High susceptibility Fair to poor bear- | Slopes erodible;
close compac- to frost heave; in ing capacity; may crack
tion control; places occasional may crack when | when dry.
subject to frost flooding requires dry, subject to
heave and 4- to 7-foot fills; frost heave and
shrink swell. moderate to high shrink swell.

shrink swell.

Elsmere: Ea..c..o..o.o......... )N} S QGood for sand | Good...... Poor...... Fair: slopes Erodible on embank- | Good to fair bear- | S8lopes erodible;
below a erodible; good ments; seasonal high ing capacity, in places re-
depth of 2 if confined and water table or depending on quires slope
feet. compacted; occasional flooding density and if protection; in

somewhat poor requires 4- to 7-foot confined; in places subject to
drainage. fills; moderate to places subject seepage.
low suceptibility to seepage.
to frost heave.
Geary: GsC3,GsD3....... ... Poor: low [ Poor...... Good..... Falr with ade- High susceptibility Fair to poor bear- | ()...oceeaaooo.
fertility; quately con- frost heave; slopes ing capacity;
thin surface trolled compac- erodible; cuts and moderate to
layer. tion. fills necessary be- high shrink
cause of topog- swell,
raphy.
[£313) 1) « O - S, Fair: In In places Fair to Good to Falr if drained; High susceptibility to | Fair to poor Blopes erodible....
places wet. sand is poor. falr. poor for frost heave; sea- bearing capac-
available fills less sonal high water ity; water table
below a than 3 feet in table or occasional at a depth
depth of & depth. flooding requires of 2 to 6 feet.
feet. 4 to 7-foot fills;
slopes erodible.

Grigston: GK._.ooooeoeooooooi... Fairo...o...... In places Fair to Good to Falr with con- Susceptible to frost Fair to good bear- | Slopes erodible....
sand is poor. fair. trolled compac- heave; slopes ing capacity.
avallable tion; subject to erodible.
below a frost heave if
depth of § not drained.
feet.

Hall: Ha....... ... Good e . O J Fair to Good to Fair with ade- Susceptible to frost Falr to poor bear- | Slopes erodible;

poor. fair, quately con- heave: slopes erodi- ing capacity may crack
trolled compac- ble; in places in- depending on when dry.
tlon. frequent flooding density and
requires minimum moisture in the
fills. foundation.
Hastings: Hs......_............ Fafro._....... [O J Fair to Good to | Fair with ade- High susceptibility Falr to good bear- | Slopes erodible;
poor. falr. quately con- to frost heave; ing capacity if may crack if
trolled compac- slopes erodible. dry. dry.
tion.

See footnotes at end of table.
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Soil features affecting—Continued Degree and kind of limitation for sewage
disposal
Farm ponds |
Agricultural drainage| Irrigation Terraces and Grassed waterways Filter fields Sewage lagoons
Reservoir Embankment diversions
area

High seepage. | Fair to good stability; in | Good drainage...... Low available [ J Erodible; in places | Slight, but moder- | Severe: moderately
places requires close water capacity; cuts expose sand; ate if subject to rapld permeability
compaction control; adequate drainage fertility low overflow. in places requires
falr to good compac- necessary; mod- where subsoil protection from
tion characteristics; erately rapid exposed. overflow;
slight compressibility; intake rate. rapid perme-
in places requires foun- ability in under-
dation drains. lying material;

requires sealing or
lining.

Low seepage..| Falr stability and com- Moderately good High avallable Diversion slopes Erodible; in places | Severe: slow per- 8light: in places
paction characteristics; drainage; slow water capacity; erodible. cuts expose meability. requires protection
impervious; medium internal drainage. slow intake rate. clayey subsoil. from flooding.
to high compressibility;
slopes erodible.

High seepage; | Fair stability; good com- | Water table at a Low available (€ PO Highly erodible; Bevere: water Severe: rapid per-
water table paction character- depthof 2to 6 water capacity; in places cuts table at a depth meability; requires
at a depth istics; pervious; low feet; good internal moderately rapid expose sand; in of 2 to 6 feet. sealing or lining;
of2to 6 compressibility; slopes drainage. to rapid intake places fertility in places requires
feet; dug- erodible; may be wet rate; adequate low where subsoil protection from
outs. in borrow areas. drainage neces- exposed; in flooding.

sary; subject to places requires
sofl blowing. water-tolerant
grasses.

Low to mod- | Falr to good stability and | Good drainage; Subject to water Highly erodible; in | Moderately erodi- Bevere: mod- Severe: slopes.
erate compaction character- medium internal erosion; high places siltation ble; in places low erately slow per-
seepage. isties; impervious; drainage; rapid available water of channels; ir- in fertility; med- meability; slopes.

medium to high com- surface runofl. capacity; low fer- regular slopes jum and rapid
pressibility; slopes tility; unit GsD3 make alinement runoff rate.
erodible. not suited. difficult in places.

Low to mod- | Fair to good stability; Slow surface drain- | High available Diversion slopes Erodible; in places | Severe: water Severe: moderate
erate seep- fair compaction age; subject to water capacity; erodible; oc- requires water- table at a depth permeability; re-
age; characteristics; imper- water table at a moderate to mod- casional overflow. tolerant grasses. of 2 to 6 feet. quires sealing or
water table |  vious; medium to high depth of 2 to erately slow lining; in places
at a depth compressibility; in 6 feet; occasional intake rate; ade- requires protec-
of2to 8 places requires founda- overflow; in quate drainage tion from flooding.
feet; dug- tion drains; wet borrow places suitable necessary.
outs. areas. outlets not

available.

Low to mod- | Fair to good stability and | Good surface High available Diversion slopes Erodible... . .____| Moderate: mod- Severe: moderate
erate seep- compaction character- drainage. water capacity; erodible. erate permea- permeability;
age. istics; medium.com- moderate to mod- bility. requires sealing or

pressibility; slopes erately slow in- lining.
erodible. take rate.

Low to mod- | Fair to good stability and | Generally good High avalilable Diversion slopes Erodible... .. ... .. .| Moderate: mod- Slight: mod-
erate seep- compaction character- drainage. water capacity; erodible. erately slow erately slow pér-
age. isties: impervious; moderately slow permeability. meability within

medium to high com- intake rate. a depth of 4 feet;

pressibility; slopes excavations deeper

erodible. than 4 feet require
sealing or lining.

Low to mod- | Falir to good stability and | Slow surface runoff; | High available Moderately Erodible; in places | Moderate: mod- Slight: mod-
erate seep- compaction character- medium internal water capacity; erodible. fertility low in erately slow per- erately slow per-
age. istics; impervious; med- drainage. moderately slow deeper cuts. meability. meability; requires

fum to high compressi- intake rate. sealing or lining

bility; slopes erodible; if excavation ex-

fair workability. ceeds a depth of
2 feet.
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Suitability as source of— Boll features aftecting—
8ol serfes and map symbols Road subgrade
Sand ormixed | ___
Topsoil sand and Road fill Highway location Foundations Dikes and levees
gravel Paved Gravel
roads roads
Hobbs: Hb, 2Hb, HbA, HbB....| Good.uuee. ... (Deeeenaaean-..| Fairto Good to Fair with ade- Susceptible to frost Fair to good bear- | Slopes erodible. ...
poor, fair, quately con- heave; occasional ing capacity;
trolled flooding requires subject to some
compaction. 4- to 7-foot fills in flooding.
some areas; slopes
erodible.
Holder: Hg, HgA, HgB2, HgC,| Fair._.._.___ [0 JRSNPR Falr to Good to Fair with con- Susceptible to frost Falr to good bear- | Slopes erodible. ...
HpC2, HpC3. poor. fair. trolled compac- heave; slopes erodi- ing capacity if
tion and ble; some euts and dry.
drainage. fills may be re-
quired because of
steep topography.
Hord: HOuoeeeaeeaieceaciacannn Good.enen---- [ R, Falr to Good to Fair with ade- Susceptible to frost Falr to good bear- | Slopes erodible....
poor. fair. quately con- heave; slopes ing capacity de-
trolled erodible. pending on
compaction. moisture and
density.

Inavale: la, If, 1g, 1N weacecennan Poor: low Good for Good..... Poor...... Good: subject Moderate to low sus- Generally good Slopes erodible;
fertility; sand below to erosion on ceptibility to frost bearing ca- subject to
coarse tex- a depth of slopes. heave; lower areas pacity if con- seepage.
ture in 1 foot. require minimum fined; in places
places. fills where subject subject to seep-

to overflow; erodi- age; subject to
ble if exposed on some flooding.
cut slopes.

Kenesaw: Ks, KsB, KsC, KSz...; Falr......._... In places fine | Fair to Good to Fair with ade- Susceptible to frost Fair bearing cap- | Slopes erodible....

Onsite determination is sand avail- poor. fair, quately con- heave; slopes erod- pacity depend-
needed for Slickspots part of able be- trolled com- ible; in places some ing on density.
KSz. low a depth paction; good high cuts and fills

of b feet. below a depth needed because of
of 4 feet. topography.

Lamo: Laecoeoaooooooo . Good......--- In places Poor...... Good..... Poor: water High susceptibility to | Fair to poor 8lopes erodible;
sand with table at a depth frost heave; in bearing ca- may crack if
some gravel of 2 to 6 feet; places water table pacity; water dry.
layers avail- high clay at adepthof 2to 6 table at a
able below content. feet; occasional depth of 2 to 6
a depth of flooding requires 4- feet.
b6 feet. to 7-foot fills; slopes

erodible.

*Libory: LB, LC. o cicaeaaa. Fair ... In places sand | Fair to Poor to Good in upper Moderate to high sus- | Fair to poor Slopes erodible; in
For Boelus part of LB available poor. fair. 114 feet; fair ceptibility to frost bearing ca- places subject to
and LC, see Boelus series. below a to poor below a heave, depending pacity. seepage in the

depth of depth of 114 on depth of surface sandy surface
feet. feet. sands; erodible layer.
embankments.

See footnotes at end of table,
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Soil features affecting—Continued

Degree and kind of limitation for sewage

erate seep-
age.

Low to mod-
erate seep-
age.

High seepage..

Low to mod-
erate seep-
age in up-
per 4 feet.

Low seepage;
water table
at a depth
of2to 8
feet; dug-
outs.

Low vertical
seepage.

compaction character-
istics; impervious;
medium compressi-
bility; slopes erodible;
fair workability.

Fair to good stability and

compaction character-
istics; impervious;
compaction control re-
quired; medium com-
pressibility; slopes
erodible.

Good stability; lesser

slopes required; good
compaction character-
istics; pervious; very '
slight compressibility;
erodible slopes.

Fair to good stability and

compaction character-
istics; impervious;
medium compressi-
bility; slopes erodible;
pervious if borrow
taken below a depth of
4 feet.

Fair stability and com-

paction characteristics;
impervious; medium to
high compressibility;
wet borrow areas.

Fair to good stability and

compaction character-

istics; medium compres-

sibility; moderately
impervious; in places
requires seepage con-
trol; slopes erodible.

drainage.

Generally good
drainage.

Excessive drainage. .

Generally good
drainage.

Seasonal high water
table and occa-
sional overflow;
slow internal
drainage; in
places adequate
outlets not
available.

Moderately good
drainage.

ter capacity;
moderate to mod-
erately slow in-
take rate; slopes
erodible.

High available wa-
ter capacity; mod-
erate to moder-
ately slow intake
rate.

[ T —

High available
water capacity;
moderate intake
rate.

High available
water capacity;
moderately slow
intake rate; ade-
quate drainage
necessary.

High available wa-
ter capacity; sub-
ject to erosion by
water and soil
blowing.

siltation of chan-
nels on steeper
slopes.

Slopes erodible. .. ___

Sandy underlying
material within a
depth of 1}4 feet;
diversion slopes
subject to soil
blowing and wa-
ter erosion.

Moderately to
highly erodible;
steep slopes in
places.

Slopes erodible;
soil blowing and
water erosion in
some places.

fertility low in
deeper cuts.

Erodible. . . ______.

Erodible; in places
cuts expose sand;
fertility low
where subsoil
exposed; gen-
erally droughty;
in places vegeta-
tion is difficult to
establish.

Erodible; in places
fertility low in
deeper cuts.

Erodible; only
water-tolerant
grasses grow in
places.

Erodible; fertility
generally low in
cuts; generally
somewhat
droughty.

erately slow
permeability.

Moderate: mod-
erate permea-
bility.

Slight: moderate
if subject to over-
flow; severe
hazard of
contamination.

Moderate: mod-
erate permea-
bility and slopes.

Severe: water table
at a depth of 2
to 6 feet; moder-
ately slow per-
meability.

Moderate: moder-
ate permeability.

disposal
Farm ponds
Agricultural drainage Irrigation Terraces and Grassed waterways Filter fields Sewage lagoons
Reservoir Embankment diversions
area
Low to mod- | Falr to good stability and | Generally good High available wa- | Diversion slopes Moderately erodi- Moderate: mod- Severe: moderate
erate seep- compaction character- drainage subject ter capacity; erodible; subject ble; in places re- erate permea- permeability; re-
age. isties; impervious; to some overflow. moderate to mod- to _occaslonal quires some pro- bility; severe if quires sealing or
medium compressi- erately slow in- overflow and tection from subject to over- lining if excava-
bility; slopes erodible; take rate; in channel siltation. flooding. flow. tion exposes layer
fair workability. places requires of more permeable
protection from soils; requires
overflow; slopes protection from
erodible. flooding.
Low to mod- | Falr to good stability and | Generally good High available wa- | Moderately erodible; | Erodible; in places | Moderate: mod- Slight to moderate:

slopes; moderately
slow permea-
bility; requires
sealing or lining

if excavations be-
low a depth of 4
feet.

Severe: moderate
permesability; re-
quires sealing or
lining.

Severe: rapid
permeability; re-
quires sealing or
lining; requires
protection from.
fiooding.

Severe: moderate
permeability and
slopes; requires
sealing or lining.

Severe: water
table at a depth
of 2 to 6 feet.

Severe: moderate
permeability;
slight if lower
horizon used as
compacted soil
liner.
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Suitability as source of—

Soll features affecting—

Soll series and map symbols Road subgrade
Sand or mixed |_ _
Topsoil sand and Road fill Highway location Foundations Dikes and levees
gravel Paved Gravel
roads roads

Loretto: Lu-eeceeemooooooanaaaoon Poor: In places sand | Good to Poor to Fair in upper 134 | Moderate to high sus- | Fair to poor bear- | Slopes erodible;
coarse-tex- available poor. good. feet; fair to poor ceptibility to frost ing capacity. in places sub-
tured sur- below a below a depth heave; slopes ject to seepage.
face layer; depth of of 144 feet. erodible.
falr at a 8 feet.
depth of
more than 1
foot.

Marsh: M,

No interpretations. Properties
too variable.

Nuckolls: NsD3. _............... Poor: low [© S Poor...... Good..... Fair with High susceptibility to | Fair to good bear- | (). .__...........
fertility. controlled frost heave; slopes ing capacity if

compaction. erodible; cuts and malntained dry.
fills necessary
because of topog-
raphy.

O'Nefll: OKeuomomoacacccaann Good for Good for fine | Fair to Poor to Fair to good. .....| Moderate to low sus- | Good bearing Slopes erodible;
upper 1 and coarse good. fair. ceptibility to frost value if con- limited material
foot. sand below heave; Ioose sand fined. above sands.

a depth of below a depth of 2

2 feet. feet may hinder
hauling operations;
slopes erodible.

Ord: Oe, Of e ooeiiaaiiaaee Fair.......... Good for Fair to Fair to Fair to good: Moderate to low sus- | Good to poor Slopes erodible;
sand below good. poor. water table at ceptibility to frost bearing capac- in places sub-
a depth of a depth of 2 to heave; water table ity, depending ject to piping.
2 feet. 6 feet. at a depth of 2 to on density and

8 feet; requires fills if confined; in
4 to 7 feet deep; places subject
erodible if exposed - to piping; water
on embankments. table at a
depth of 2to 6
feet.
*Ortello: ObB, OrA, Ot, OtB,| Good......... Good for fine | Fair to Fair to Good with con- Moderate suscepti- Good to fair, de- | Slopes erodible.
OxD,. sand below good. poor. trolled compac- bility to frost heave; pending on
For Coly part of OxD, ses 8 depth of tion; fair for erodible iIf exposed density and if
Coly series. 3 feet. erodible slopes. on embankments. confined.

Oving: Ofc.ecn i, Fair___...___. Inplacessand | Good to Poor to Good to fair: Moderate to low sus- | Fair bearing capa-| Slopes erodible;
available poor. good. borrow areas ceptibility to frost city; water in places sub-
below a wet in places. heave; water table table at a depth ject to seepage.
depth of § at a depthof 2to 6 of 2 to 6 feet;
feet. {feet; occasional subject to

flooding; requires seepage.
fills 4 to 7 feet deep;
slopes erodible.
Rough broken land, loess: RB.!
No interpretations. Proper-
tles too variable.

See footnotes at end of table,
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Degree and kind of limitations for sewage

disposal
Farm ponds
Agricultural drainage Irrigation Terraces and Grassed waterways Filter fields Sewage lagoons
Reservoir Embankment diversions
area

Low tomod- | Fair to good stability and | Generally good High available Slopes erodible...... Erodible; in places | Moderate: moder- | Severe: moderate
erate verti- compaction characteris- drainage. water capacity; fertility low in ate permeability; permeability
cal seepage. tics; slight to medium moderate intake cuts. location of clay within a depth of

compressibility; mod- rate; subject to percentage affects 1Y feet; slight if
erately impervious; soil blowing. design. lower soils used
slopes erodible; close as compacted soil
control of borrow areas liner.

required.

Moderate Fair to good stability and | Rapid surfacerun- | (&) . ._...._......... Moderately erodible.| Erodible; fertility Severe: slopes; Severe: slopes.
seepage. compressibility; slopes off. low in deep cuts. moderately slow

erodible; fair to good permeability.
workability.

Moderate Fair to good stability; Somewhat excessive | Low available Erodible; sandy Erodible; low Slight..__........... Severe: moderately
seepage; good compaction drainage. water capacity; substratum fertility if sand or rapid permeability;
high if sand characteristics; mod-- moderate to mod- within a depth gravel is exposed requires sealing
is exposed. erately pervious; slight erately rapid of 2 feet. in cuts. or lining.

compressibility; sub- intake rate; sub-
ject to seepage; ject to soil blow-
requires control of ing.

borrow areas,

Moderate to Falr to poor stability; Water table at a Moderate to low Sandy underlying Erodible; in places | Severe: water Severe: moder-
high seep- fair to good com- depthof2to 6 available water material within a requires water- table at a depth ately rapid per-
age. paction characteristics; feet; occasional capacity; mod- depth of 2 feet; tolerant grasses; of 2 to 6 feet. meability; in

slight to very slight overflow; rapid erately rapid diversion slopes in places cuts places requires
compressibility; in internal drainage; intake rate; erodible. expose sand; protection from
places subject to in places suitable adequate drain- generally low overflow.
piping; water table outlets not avail- age necessary. fertility in cuts.

at a depthof 2to 6 able.

fest.

Moderate Fair to good stability; Good drainage...... Moderate available | Slopes erodible; Erodible; low fer- Slight_._.._.......... Severe: moder-
seepage; good compaction char- water capacity; sandy substratum tility if sand is ately rapid per-
high where acteristics; moderately moderate to mod- within a depth of exposed; in places meability; re-
sand is pervious; slight com- erately rapid 2 feet. somewhat quires sealing or
exposed. pressibility; subject to intake rate; droughty. lining.

horizontal seepage; subject to soil
slopes erodible. blowing.

Low to mod- | Fair to good stability Somewhat poor Moderate available | (). .. .. . ._.._.... Erodible; in places | Severe: water Severe: water
erate seep- and compaction char- drainage; water water capacity; requires water- table at a depth table at a depth
age; water acteristics if closely table at a depth rapid to mod- tolerant grasses of 2 to 6 feet. of 2 to 6 feet;
table at a controlled; slight to of 2 to 6 feet; erately rapid in- or drainage. moderately rapid
depth of 2 medium compressi- occasional over- take rate; subject permeability;
to 6 feet; bility; moderately flow; in places to soil blowing; subject to flooding.
dugouts. impervious; slopes suitable outlets adequate drain-

erodible; wet borrow not available. age necessary.
areas.
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Sulitability as source of— 8oll features affecting—
8ol serfes and map symbols gand of mixed Road subgrade
Topsoil sand and Road fill Highway location Foundations Dikes and levees
gravel Paved Gravel
roads roads
RUSCO! RUecnoooaccaeaacanen Falr........... In places sand | Poor to Falr to Falr to poor, High susceptibility to | Falr to good bear- | 8lopes erodible.
available fair, good. depending on frost heave; slopes ing capacity;
below a percent clay erodible; occasional subject to occa-
depth of 5 present in fill, flooding in some sional flooding.
feet. areas; in places
requires minimum
fills.
8ilty alluvial land: Sy.
No interpretations. Proper-
ties too variable.
Silver Creek: SS..oceocceoocaoonn Fafr.......... Sand with Poor to Fair to Falr to poor, de- | High susceptibility Fair to poor bear- | Slopes erodible.
Mapped only with Slickspots. soms gravel fair. good. pending on use to frost heave; ing capacity.
layers may of clay layers slopes erodible;
be avallable in borrow area. occasional flooding
below a in some areas; in
depth of § some places requires
feet. minimum fills,
Simeon: SM._.....ioiiieeaceoaao. Poor: coarse; | Good for sand | Good..... Poor...... Good: use vi- No or little frost Good bearing 8lopes erodible.
low fertility.| contalning bratory com- heave; highly capacity it
small paction and erodible on exposed confined.
amounts of flat slopes. embankments;
gravel be- loose; in places dry
low a depth sand hinders haul-
of 1 foot. ing operations.
Thurman: TfB, ThA, ThB,
2ThA. Poor: 8and contain- | Fair to Fair to Good: use Low susceptibility to | Good to fair de- Slopes erodible;
coarse. ing small good. poor. flatter than frost heave; erodible pending on requires flatter
amounts of normal slopes. on exposed embank-| density and if slopes.
silt and clay ments; in places confined.
throughout loose dry sand
profile hinders hauling
except In operations,
2ThA,
Tryon: 2T0, TYoeoceooaaooen Poor: poor Good for sand | Good..... Poor...... Fair: materfal Low susceptibility to | Good bearing 8lopes erodible;
. drainage. below a good; slopes frost heave; water capacity if con« in places subject
depth of 1 erodible; table at surface or fined; may be to horizontal
foot. borrow areas within a depth of subject to seepage; high
have high water 30 inches; oceasional seepage; water water table.
table. flooding; requires table at surface
4- to 7-foot fills; or within a
erodible slopes. depth of 80
inches.
Uly: UsC,USDeeecneeaaana. Faffeeeeonaonn.. Meeeeeeeene--.| Falr to Good to Fair with ade- High susceptibility Fair to good [ T
poor. fair. quately to frost heave; bearing
controlled erodible on exposed capacity, de-
compaction. embankments; pending on
some high cuts and moisture and
fills required density.
becauss of topog-
raphy; in places
foundations have
high consolidation
potential.

See footnotes at end of table,
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Degree and kind d?t Hmitations for sewage

High seepage;
dugout
may-be
possible.

High to
moderate
seepage;
dugouts
possible.

Low to
moderate
seapage.

erodible; good work-
ability; fills need flatter
than normal slopes.

Falr to good stability;

good compaction
characteristics;
pervious; slight com-
pressibility; slopes
erodible; needs flatter
than normal slopes.

Falr stability; good com-

paction characteristics;
pervious; slight com-
pressibility; in places
subject to seepage; wet
borrow areas.

Good stability and com-

compaction character-
istics; impervious;
medium compressi-
bility; slopes erodible;
control fill moisture.

Somewhat excessive
drainage; rapid
internal drainage.

Water table at
surface or within
a depth of 30
inches; subject
to occasional over-
flow; in places
suitable outlets
not available;
Tr poorly drained.

Good or somewhat
excessive drainage;
medium to rapid
surface runofl.

Low available
water capacity;
rapid intake rate;
subject to soil
blowing.

[ T,

High available
water capacity;
moderate intake
rate; slopes
erodible; UsD
not suited.

8lopes erodible;
soil blowing and
siltation in some
areas; irregular
topography makes
alinement
difficult.

[

Moderately
erodible; some
siltation; in
places irregular
glope lengths
make good aline-
ment difficult.

Erodible; low
fertility; generally
droughty.

Erodible; generally
requires water-
tolerant grasses;
in places cuts
expose sand.

Moderately erod-
ible; cuts may be
low In fertility.

8light if slope is less
than 8 percent,
moderate if more
than 8 percent.

Severe: water
table at surface
or within a depth
of 30 Inches;
subject to
flooding.

Moderate if slope is
8 to 15 percent,
severe if more
than 15 percent;
moderate permea-
bility.

sposal
Farm ponds
Agricultural Irrigation Terraces and Grassed waterways Filter fields Sewage lagoons
Reservoir Embankment ainage diversions
area

Low seepage..| Fair to good stability Moderately good High available [ J Erodible; in places | Severe: moder- Moderate or severe:
and compaction charac- drainage; medium water capacity; low fertility if ately slow perme- in places requires
teristics; impervious; {nternal drainage; moderately slow subsoil exposed. ability; subject protection from
medium eompressi- subject to some intake rate; ade- to overflow. overflow; use
bility; slopes erodible. overflow. quate surface existing sofl for a

drainage compacted seal
necessary. or liner.

Low seepage..| Fair to good stability and | Somewhat poor High available [ Erodible; in places | Moderate: mod- Severe: in places
compaction charae- drainage; slow water capacity; cuts expose erately slow requires protec-
teristics; impervious; {nternal dralnage; slow intake rate; clayey subsoil, permeability; tion from over-
medium compressi- subject to some in places requires subject to over- flow; moderate
bility; slopes erodible. overflow. protection from flow. permesbility

overflow; ade- below a depth

quate sarface of 2 feet.

dralnage

needed.

High Fair to good stability; Excessive drainage; | () ..eeeeoceneo . Highly erodible; Highly erodible; 8light: trench 8avere: rapid
seepage. good compaction very rapid in- shallow. low fertility; cuts may cave permeability;
characteristics; ternal drainage. droughty; vege- or gluff; severe requires sealing
pervious; slight com- tation difficult hazard of or lining,
pressibility; slopes to establish. groundwater
contamination.

Severe: rapld
premeability;
requires sealing
or lining.

Severe: rapid
permeability;
flooding; water
table at surface or
within a depth of
30 inches.

Moderate to severe:
moderate permea-
bility and slopes;
requires sealing
or lning.
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Sultability as source of— 8ol features affocting—
8
oll serles and map symbols Sandormized |__ Road subgrade
Topsoil sand and Road fill Highway location Foundations Dikes and levees
gravel Paved Gravel
roads roads
*Valentine; VaC, VTD.......... Poor: low Good for sand | Good. ... Poor...... QGood: slopes Low susceptibility to | Good to fair [C) J
For Thurman part of VTD, available below a erodible; use frost heave; highly depending on
see Thurman series. water depth of 1 nearly level erodible on exposed density; must
capacity; {foot. stopes. glopes; requires be confined.
coarse; thin. protective cover; in
places loose dry
sand hinders haul-
ing operations; high
cuts and fills
required because of
topography.

t Fine sand and sand and gravel are generally not available.

A sand-silt-clay soil is further classified by identify-
ing the silt-clay portion. Thus, an A-2-4 soil is an
A-2 sand with an A4 type of silt-clay mixture in-
cluded.

The group index number (shown in parentheses in
table 5) ranges from 0 to 20, and is a rating of field
performance of the soil. Thus, an A-2-4 (0) soil is
one of the best for highway construction. A group
index number of 20 would be one of the least desirable
soils for highway location or construction.

The Nebraska Department of Roads uses a group
index of —4 to 32 instead of 0 to 20. This enlarged
group index bracket allows (a) the plastic and non-
plastic fine-grained soil occuring in sands to be evalu-
ated and (b) the effect of a high clay content (group
index greater than 20) to be determined.

Tre Untriep Sorr Crassirication System.—Many or-
ganizations, including the Soil Conservation Service,
U.S. Bureau of Reclamation, Corps of Engineers, and
other engineers, use the Unified System (72). Soils are
classified generally as coarse grained, fine grained, and
organic or peat.

_ Fine-grained soils are classified according to plastic-

ity characteristics. Coarse-grained soils are classified

primarily according to gradation, and organic soils are
classified according to odor and plasticity change after
ovendrying.

Combinations of letters are used to identify soil ma-
terials and certain properties in the Unified System. G
is used for gravel, S for sand, C for clay, Myfor silt,
W for well-graded, P for poorly-graded, L. for low
liquid limit, and H for high liquid limit.

Two letters are combined to classify the soil; for
example: SP is a sand, poorly graded; CL is a clay
of low plasticity; and GC is a gravel-clay mixture.
There are twelve possible inorganic classifications, and
three possible organic classifications. Organic (OL and
OH) and peat (Pt) soils are uncommon in Nebraska.

In table 6 and 7, the soils of Howard County are
classified as SP, SP-SM, SM, ML, ML-CL, CL, and
CH. Soils that have borderline characteristics of two
classifications are given a dual classification.

Engineering test data

Table 5 shows engineering test data for 29 soil samples
representing 11 soil series. The tests were made by the
Division of Materials and Tests, Nebraska Department
of Roads, according to standard procedures of the Amer-
ican Association of State Highway Officials.

Each soil listed in table 5 was sampled at only one lo-
cation, and the data given for the soil are those at the
location. From one location to another, a soil can differ
considerably in characteristics that affect engineering.
Even if soils are sampled at more than one location, the
test data probably do not show the widest range in char-
acteristics.

The engineering classifications in the last two columns
of table 6 are based on data obtained by mechanical
analysis and on tests to determine the liquid limit and
plastic limit. The mechanical analysis was made by a
combination of the sieve and hydrometer methods.

Tests for liquid limit and plastic limit measure the ef-
fect of water on the consistency of the soil material. As
moisture content of a clay soil is increased from a dry
condition, the soil changes from a solid to a liquid state.
Plastic limit is the moisture content, expressed as a per-
centage of the ovendry weight of the soil, at which the
soil passes from a solid to a plastic state. Liquid limit is
the moisture content at which the soil passes from a
plastic to a liquid state. The plasticity index is the nu-
merical difference, in percent moisture, between the lig-
uid limit and plastic limit. It indicates a range of mois-
ture content within which a soil is in a plastic condition.
Some silty and sandy soils are nonplastic, which means
they will not become plastic at any moisture content.

Engineering properties

In table 6 soil properties significant to engineering are
estimated. For detailed information about the soils, refer
to the section “Descriptions of the Soils,” and for infor-
mation about geology, to the section “Formation and
Classification of the Soils.”

The estimates in table 6 were based on the engineering
test data in table 5 and on other information obtained in
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Soll features affecting—Continued

Degree and kind of limitation for sewage
disposal

Farm ponds
Agricultural drainage Irrigation Terraces snd QGrassed waterways Filter fields Bewage lagoons
Reservolr Embankment diversions
area

High seepage.| Good stability on flatter | Excessive drainage; | (3)._...._..._.._.... Slopes highly erod- | Erodible; low Slight 11 slope is Severe: rapid per-
slopes; good compaction rapid internal ible; irregular fertility; less than 8 per- meability and
characteristics; per- dralnage. topography droughty; vege- cent, moderate slopes; requires
vious; slight compressi- makes good tation difficult it more than 8 sealing or lining.
bility; slopes erodible; alinement to establish. percent,
in places subject to difficult.

seepage If water
impounded.

2 Qenerally not necessary or applicable becauses of topography, slope, or soil characteristics.

the county during the survey. The data are listed by
strata that have properties significant to engineering.
These data include the textural classification of the
United States Department of -Agriculture and the
AASHO and Unified engineering classifications. Also
listed for each layer are the percentages of material that
will pass sieve numbers 4, 10, 40 and 200, and the per-
cent finer than 0.002 mm. as determined by the hydrome-
ter method. Estimates of the percentage passing the
sieves are based on the assumption that material up to
and including 3 inches in diameter equals 100 percent.
There are no soils in Howard County that have a signif-
lcant percentage of coarse materials greater than 3
inches.

In the AASHO and Unified systems, soil particles re-
tained on the number 200 sieve are classified as sand and
gravel. Silt and clay particles will pass through this
sieve. The range of values shown in table 6 for the per-
cent of soil finer than 0.002 millimeter represents the es-
timated clay fraction of the soil. Silt and clay particles
can affect such properties as strength, permeability, com-
paction, and shrink-swell potential.

In tables 5 and 6, the clay percentage is based on an
analysis which uses the hydrometer method (AASHO
Designation T-88). This method can give results that
differ slightly from those obtained with the pipette
method used by SCS soil scientists to obtain results with
standard soil survey procedures.

In table 6, permeability refers to the rate at which
water moves through a saturated soil. It depends largely
on gradation, structure, and density. The rate is given in
inches of water per hour. Rates are given for the major
significant soil horizons. Terms used to describe permea-
bility and the equivalent rates are given in the Glossary.

Available water capacity, estimated in inches of water
per inch-of soil depth, is the approximate amount of
capillary water in a soil that is wet to field capacity.
When soil is air dry, this amount of water will wet it to
a depth of 1 inch without deeper percolation.

Soil dispersion is not a serious problem because few
areas contain enough salts to produce moderate disper-
sion. Salinity is generally not a problem. The soil mate-

rial in Slickspots is high in exchangeable sodium (alka-
line). Onsite investigation is needed in all areas where
salinity poses a hazard to construction work.

A general rating for shrink-swell potential is given in
table 6. Several soils, such as those in the Detroit, Gib-
bon, and Holder series, have moderate to high shrink-
swell potential. Generally, soils that have a high clay
content undergo a volume change when the soil moisture
is changed. Clean sand and gravel undergo little or no
volume change with a change in soil moisture.

Reaction 1s the degree of acidity or alkalinity, ex-
pressed as a pH value or reaction class. A soil that has a
value of 7.0 is neutral; one of lower value is acid, and
one of higher value is alkaline. In Howard County most
of the soils have pH values higher than 7.8 and should
be investigated for potential corrosive hazard to metal
structures. The reaction value in most horizons of the
representative profile are given in the section “Descrip-
tions of the Soils.” Soils used as construction materials,
when moist or wet, should be tested for corrosive poten-
tial.

Engineering interpretations of soils

Table 7 indicates a general interpretation of the soils
for their use in engineering. This table is a guide to
planning and further investigation of the soils. Onsite
determination of the soils for type, quantities, and engi-
neering properties is important.

In table 7 topsoil is rated good, fair, or poor, depend-
ing on fertility, content of organic matter, erodibility,
and workability. Topsoil is used on road and dam em-
bankments, excavated slopes, and gardens and lawns.

Several soils in Howard County are a source of sand
and gravel, for example, Boel, Inavale, and Simeon soils.
Exploration is needed to determine quantity and grada-
tion. The data in table 7 indicate that Dttle, if any,
gravel is present in the soils sampled. Gravel (particles
retained on a number 4 sieve) is available below a depth
of 5 feet in some places.

Sand and gravel are rated good to fair for subgrades
under pavement and poor for gravel road subgrades. Silt
and clay on the road subgrade surface is more stable for
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gravel surfacing. Thus, for paved roads, AASHO class
soils A-1 and A-3 are rated good; A-2, good to fair;
A4, fair to poor; and A-6 or A-T, poor. For most
soils the road subgrade (foundation) and road fill use
the same classification for paved roads because the engi-
neering requirements are approximately the same.

Ratings for use of soil as road fill reflect the perform-
ance of the soil as embankments, as a foundation for
embankments, and as a cut slope. The soil’s susceptibility
to frost action is also rated. Sand and gravel are rated
good to fair for subgrades under pavement and poor for
gravel road subgrades. Silt and clay on the road subgrade
surface is more stable for gravel surfacing. Thus, for
paved roads, AASHO class soils A-1 and A-3 are
rated good; A-2, good to fair; A—4, fair to poor; and
A-6 or A-7, poor. For most soils the road subgrade
(foundation) and road fill use the same classification for
paved roads because the engineering requirements are
approximately the same.

Highway locations are described according to potential
problems of frost heave, shrink-swell, erodibility of cut
and fill slopes, and location of water table. Soils are
rated as good, fair, or poor for road subgrade. Frost
action is caused by the expansion of freezing water in
silt-clay soils which, in turn, increases maintenance of
paved roads. A high water table can contribute to poten-
tial frost action or frost heave.

Foundations are rated generally on bearing or load-
carrying capacity. Most soils have a high bearing capac-
ity when dry. Some of the windblown soils are subject to
high consolidation when saturated under load. Sand and
gravel (see AASHO classifications) have high bearing
capacity when confined. Specific values for bearing
capacity (for example, pounds per square inch) should
not be assigned to estimated values as expressed in
words in table 6. Wet excavations for buildings may be a
problem. Therefore, depth to water should be determined
for building sites. The potential for shrink-swell from
table 6 is important also to foundations.

Dikes and levees are used to control surface water.
They are subject to erosion by wind, water, and horizon-
tal seepage if constructed of clean sands or if the mate-
rial is not properly compacted. Some soils are subject to
shrinkage cracking upon drying. Dikes and levees con-
structed of sandy soils are more stable if slopes are
smooth. Steeper slopes are used for dikes and levees con-
structed of clay because the fill is relatively impervious
to water.

Potential seepage in the soil and soil characteristics
that affect embankments are described in table 7 under
the heading “Farm ponds.” A high water table indicates
the possibility of excavating a dugout for a water
supply. A low water table may indicate the need for
sealing or lining a pond; it also indicates that construc-
tion of a fill may be easier because of a drier foundation.

Embankments are subject to seepage and compressibil-
ity. These factors are rated in table 7. Workability
ir_lcludes_ hauling and compaction characteristics. Poten-
tial seepage depends on moisture, gradation, and com-
paction of the fill. Two methods of compaction are
required for soils in Howard County. See table 5 for test
results giving maximum dry densities for particular
samples. Soils containing approximately 15 percent or
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less of silt and clay particles should have compaction
controlled by the relative density test. This test is equiv-
alent to the use of vibratory rather than sheepsfoot roll-
ers. The erodibility of fill slopes is also described.

Agricultural drainage, as described in table 7, depends
on the depth to the water table, available outlets, and
permeability of the various soil layers.

Suitability of soils for irrigation is affected by such
factors as available water capacity, permeability, surface
intake rate, steepness of slope, and possible limiting
depth of leveling cuts. Further information on irrigation
is contained in “Trrigation Guide for Nebraska” (7). The
ratings for available water capacity are limited to the top
5 feet of soil. The rating is high if the soil will hold more
than 9 inches of water; moderate if it holds 6 to 9 inches;
low if it holds 8 to 6 inches; and wery low if it holds less
than 3 inches. Intake rate is the rate of movement of water
into the soil. The intake rate is affected by the permeability
of the various soil layers being irrigated. Intake ratings are
given for some soils in table 7. The permeability range is
given in table 6. The intake rate is rapid if the soil
absorbs more than 2 inches of water per hour; moderate
if the rate is from 0.5 to 2 inches per hour; and slow if
less than 0.5 inch per hour.

Use of the soils for terraces, diversions, and grassed
waterways is influenced by the susceptibility of the soil
to water erosion and soil blowing, the difficulty of estab-
lishing vegetation, and the soil fertility. Maintenance
costs of terraces and diversions are greater where silta-
tion from higher elevations occurs. Depth to erodible
sand limits cut depths for diversion alinement. Rough
topography and steep slopes are factors to be considered
in terrace and diversion alinement.

The degree and kind of limitations for sewage disposal
systems are shown in table 7. Use of soils for sewage dis-
posal is also affected by soil properties described in table
6. These include values for soil classification, permeabil-
ity, and available water capacity. For filter fields, soil
limitations are slight, moderate, or severe. Slight indi-
cates good infiltration without contaminating the under-
ground water; moderate indicates a finer grained soil
that has a lower intake rate; severe indicates a high
water table or an impervious soil.

Water must be retained in a sewage lagoon for aerobic
decomposition of the fresh sewage to occur. Thus, an
impervious soil is desirable for constructing a lagoon.
The probability that a soil requires sealing with benton-
ite or sodium carbonate or lining with a commercial
plastic or rubber liner is indicated. A lagoon constructed
in sandy material where the water table is high would be
the least desirable sewage disposal facility. A sewage
filter field or disposal lagoon should be located where it
will not contaminate wells that furnish domestic water
supply or stockwater. Steepness of slope and the possi-
bility of flooding are other factors to be considered in
sewage treatment design.

Formation and Classification
of the Soils
This section tells how the factors of soil formation

have affected the formation of soils in Howard County.
It also explains the system of soil classification currently
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used and classifies each soil series according to that
system.

Factors of Soil Formation

Soil is produced by soil-forming processes acting on
materials deposited or accumulated by geologic agencies.
The characteristics of the soil at any given point are
determined by (1) the physical and mineralogical compo-
sition of the parent material, (2) the climate under
which the soil material has accumulated and existed
since accumulation, (3) the plant and animal life on and
in the soil, (4) the relief, or lay of the land, and (5) the
length of time the forces of soll formation have acted on
the soil material.

Climate and plant and animal life, chiefly plants, are
active factors of soil formation. They act on the parent
material that has accumulated through the weathering of
rocks and slowly change it to a natural body that has
genetically related horizons. The effects of climate, plant,
and animal life are conditioned by relief. The parent
material also affects the kind of soil profile that is formed
and, in extreme cases, determines it almost entirely.
Finally, time is needed for changing the parent material
into a soil profile. It may be much or little, but some time is
always required for differentiation of soil horizons. Gen-
erally, a long time is required for the development of
distinct horizons.

The factors of soil formation are so closely interre-
lated in their effects on the soil that few generalizations
can be made regarding the effect of any one factor unless
conditions are specified for the other four. Many of the
processes of soil development are unknown.

Parent material

Parent material is the unconsolidated mass from
which a soil forms and is largely responsible for the
chemical and mineralogical composition of the soil. Soils
of this county developed in three different parent mate-
rials—Iloess, eolian sand, and alluvium.

Peoria Loess is the most extensive of the soil-forming
materials in the county. This brownish- to yellowish-col-
ored silt loam material ranges from a few feet to about
100 feet in thickness. Coly, Hastings, Holder, and Uly
soils formed in Peoria Loess. They occupy uplands in the
western and northern part of the county.

An older, reddish-colored loess underlies the Peoria
Loess. This reddish material is exposed on the sides of
some drainageways. Many of the exposed areas are less
than 2 acres in size and are shown on the maps by spot
Tymbols. Geary and Nuckolls soils formed in this reddish
oess.

Eolian sand is the second most extensive soil-forming
material in Howard County. Most of this windblown
sandy material consists of quartz and feldspar minerals.
It was blown from the Loup River Valleys and depos-
ited in the southeastern section of the county. It is
brownish-colored material and ranges in thickness from
a few inches to around 100 feet. Valentine and Thurman
soils formed in eolian sand. They are on stream terraces
and uplands.

Alluvium is a mixture of clay, silt, sand, and gravel
that was deposited by flood water. These deposits are
generally more than 10 feet thick. Boel, Darr, Gibbon,

Grigston, Inavale, Lamo, Ord, and Tryon soils formed
in alluvium of the Loup River Valleys. Most of these
bottom land soils are nearly level and very gently slop-
ing. Hobbs soils are the most extensive alluvial soils
along upland drainageways and creeks.

In many areas of the county, the soils formed in a
combination of loess, eolian sand, and alluvium. Detroit,
Hall, Hord, Kenesaw, Rusco, and Silver Creek soils
formed in loess over alluvium. Most of these soils are on
stream terraces, in river valleys, and along creeks in.the
southeastern part of the county. Elsmere and Simeon
soils formed 1 eolian sand and sandy alluvium. They
are on bottoms and stream terraces in the Middle Loup
River Valley. Boelus, Libory, Loretto, O’Neill, and
Ovina soils formed in a combination of all three parent
materials. Most of these soils are on stream terraces in
the Middle Loup River Valley in the southeastern part
of the county.

Climate

Climate is an active factor in the formation of soils.
Its influence is both direct and indirect. It affects the
weathering and reworking of soil material directly
through rainfall, temperature, and" wind. It affects the
soils indirectly through the amount and kind of vegeta-
tion and animal life sustained.

Howard County has a temperate, subhumid, and mid-
continental climate that has a wide seasonal variation.
Winter temperatures below 0°F. and summer tempera-
tures higher than 95°F. are common. The average annual
precipitation is about 24 inches, and the average annual
temperature is about 50°F. Precipitation is heaviest
during May and June and occurs during thunderstorms.
Occasionally there are long -periods of drought in
August and September. Annual precipitation ranges
from about 12 inches in dry years to about 40 inches in
wet years. The average number of days without killing
frost is 150 days. The growing season is generally from
early in May until late in September or early in October.
The ground is frozen for about 3 months of the year, and
the frost penetrates to a depth of 4 feet during
extremely cold periods. Wind velocities are high late in
fall, in winter, and in spring.

The amount of rainfall in Howard County is not
enough to leach the soils deeply, except the sandy soils.
Most of the loamy soils in the county have calcium car-
bonate horizons that formed at a depth of 1 to 5 feet.
Water movement through the soil has also carried clay
particles from the surface layer to the subsoil. The depth
to the calcium carbonate and the amount of clay in the
subsoil have been modified by slope variations.

Wind influenced the formation of soils in this county.
Many soils formed in loess material that was transported
into the county by the wind. Most of the sandy soils in
the southeastern part of the county formed from mate-
rial blown from the Middle Loup River Valley. Wind-
blown soil material is continually being mixed with the
surface layer, causing minor changes in the physical and
chemical properties of the soils.

Alternate freezing and thawing has some effect on soil
formation. It tends to flocculate the soils into soil aggre-
gates, depending upon the amount of moisture present.
Biological activities are active in soil-forming processes,
and they increase as the soil temperature increases.
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Lack of rainfall has an indirect influence on soils. It
prevents plant growth and leaves the soil unprotected
and subject to soil blowing and water erosion.

Plant and animal life

Plant and animal life of various forms live on and in
the soil and are active in the soil-forming processes.
They provide the humus and affect the chemical and
physical composition of the soil. The kinds of plants and
animals present in the soil depend upon environmental
factors, such as climate, parent material, age of soil,
relief, and drainage. The influence of the climate is most
apparent although not always the most important. It has
an influence on the kinds and amount of vegetation that
will grow on a given soil.

The native vegetation in Howard County is short,
mid, and tall grasses in forested areas along the rivers
and creeks. Most of the fibrous grass roots are in the
upper part of the soil. They help to stabilize the soil and
keep it,open for water intake. Plant roots bring up min-
erals from the parent material, and the nutrients are
returned to the surface as organic matter.

Organic matter is favorable for bacterial action, and
the accumulation of it aids in the formation of good soil
structure. Organic matter also affects the animal life and
the color of the soil. The decay of organic matter over
long periods gives the surface layer a dark color. Micro-
organism activity increases with an increasing supply of
organic matter on the well-drained soils.

The number and kinds of micro-organisms are im-
portant in soil formation. The undecomposed organic
matter in the soil is food for the living organisms. These
living organisms change the organic matter into humus
from which plants can obtain nutrients for better growth.

The decay of organic matter is slow in wet areas
because the living organisms are less numerous. Earth-
worms and small burrowing animals influence the forma-
tion of soils by mixing the organic and mineral parts of
the soil.

Man has a great effect on plant and animal life by his
management of the soil.

Relief

The relief in Howard County ranges from nearly level
to very steep. Relief influences the formation of soils,
mainly by controlling the movement of water on the sur-
face. Relief, along with soil permeability, has much to
do with surface runoff and internal drainge.

The more mature loamy upland soils are nearly level
and very gently sloping. Runoff has been slow and
most of the rainfall has been absorbed. Consequently,
more leaching of soluble minerals and clay particles
occurs, and more organic matter is produced because of
the increase in vegetation. Thus, these soils have a well-
developed profile.

Steep soils are not so well developed because runoff
and erosion are greater. Less water has been absorbed by
these soils, so soil formation is very slow. Water erosion
removes soil as fast as it forms unless there is a good
vegetative cover.

Soils that formed in similar parent material and under
the same vegetation and climate, but that differ in relief
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can be grouped in sequences called catenas. Hastings,
Holder, Uly, and Coly soils form such a catena 1n
Howard County. The nearly level Hastings soils retain
the greatest amount of moisture and have a well-devel-
oped profile. In contrast, the steep Coly soils retain the
least moisture and have little or no profile development.

Relief is a factor in soil formation if it affects drain-
age. Poorly drained soils in depressions have a clay}})lan
subsoil because a large amount of clay has been leached
into the subsoil. On bottom land, flooding and the need
for drainage affect the rate of soil formation.

On sandy soils relief does not affect drainage, because
permeability is rapid and there is little runoff. Moder-
ately steep to steep sandy soils are generally more sus-
ceptible to soil blowing than the nearly level and gently
sloping sandy soils. Soil formation on these soils is
influenced more by the parent material and time than by
relief.

Time

Time is required for soil formation. The amount of
time needed for a well-developed profile to form depends
on the influence of the other four soil-forming processes.

Some soils have been in place for only a short time.
These young or immature soils have not had time to
form distinct soil horizons. Examples of young soils in
Howard County are the Hobbs soils on the bottom land
and the Valentine soils on the sandy uplands and ter-
races. Steep loamy soils are immature also, because they
are constantly losing soil material through erosion. Coly
soils are an example of an immature steep soil.

Some soils in the county have been in place for a long
period and are approaching an equilibrium with their
environment. These soils are mature because they have
distinct soil horizons. An example of a mature soil in
Howard County is the nearly level Hastings soil. It
formed in Peorian loess parent material that had been in
place for a long time.

Classification of Soils

Classification consists of an orderly grouping of soils
according to a system designed to make it easier to
remember soil characteristics and interrelationships.
Classification is useful in organizing and applying the
results of experience and research. Soils are placed in
narrow classes for discussion in detailed soil surveys and
for application of knowledge to farms and fields. The
many thousands of narrow classes are then grouped into
progressively fewer and broader classes in successively
higher categories, so that information can be applied to
large geographic areas.

Two systems of classifying soils have been used in the
United States in recent years. The older system was
adopted in 1938 (2) and revised later (8). The system
currently used by the National Cooperative Soil Survey
was developed in the early sixties (7) and adopted in
1965 (10). It is under continual study.

The current system of classification has six categories.
Beginning with the most inclusive, these categories are
the order, the suborder, the great group, the subgroup,
the family, and the series. The criteria for classification
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are soil properties that are observable or measurable, but
the properties are selected so that soils of similar genesis
are grouped together. The placement of some soil series
in"the current system of classification, particularly in
families, may change as more precise information
becomes available.

Table 8 shows the classification of each soil series of
Howard County by family, subgroup, and order, accord-
ing to the current system, as of May, 1972.

Following are brief descriptions of each of the catego-
ries in the current system.

OrpeEr.—Ten soils orders are recognized. They are
Entisols, Vertisols, Inceptisols, Aridisols, Mollisols, Spo-
dosols, . Alfisols, Ultisols, Oxisols, and Histosols. The
properties used to differentiate these soil orders are those
that tend to give broad climatic groupings of soils. The
two exceptions to this are the Entisols and Histosols,
which occur in many different kinds of climate. Table 8
shows the two soil orders in Howard County—Entisols
and Mollisols.

Entisols are light-colored, mineral soils that have
little, if any, horizon development. The soil material has
not been mixed by shrinking and swelling.

Mollisols are mineral soils that formed under grass.
They have a thick, dark-colored surface layer dominated
by bivalent cations, a moderate to strong structure, and a
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base saturation of more than 50 percent. The soil mate-
rial has not been mixed by shrinking and swelling.

Susoroer.—Each order is divided into suborders, pri-
marily on the basis of soil characteristics that produce
classes having genetic similarity. A suborder has a nar-
rower climatic range than an order. The criteria for
suborders reflect either the presence or absence of water-
logging or differences in climate or vegetation.

Grear Grour.—Each suborder is divided into great
groups on the basis of uniformity in the kind and sequence
of genetic horizons.

Sueerour.—Each great group is divided into sub-
groups, one representing the central, or typic, segment of
the group, and others called intergrades, that have
mostly properties of one great group and also one or
more properties of another great group.

Famivy.—Families are established. within each sub-
group, primarily on the basis of properties important to
plant growth. Among these properties are texture, min-
eralogy, reaction, soll temperature, permeability, thick-
ness of horizons, and consistence.

Series.—The series has the narrowest range of charac-
teristics of the categories in the classification system. It
is explained in the section “How This Survey Was
Made.” A detailed description of .each soil series in the
county is-given in the section “Descriptions of the Soils.”

TABLE 8.—8S0il series classified according to the current system of classification

Series Family Subgroup Order
Boel__________._____. Sandy, mixed, mesi¢_____ . _ . _ .. __________________ A%uic Haplustolls_ ______._.______ Mollisols.
Boelus..___ ... _______ Sandy over loamy, mixed, mesic_ ... ... ____..____.____ Udic Haplustolls_.....__..__._._| Mollisols.
Coly._ .. Fine-silty, mixed (calcareous) mesiC. oo Typic Ustorthents___________._._. Entisols.
Darr._____________.__. Coarse-loamy, mixed, mesic-....._____________.______.._| Fluventic Haplustolls. . ____._._.____ Mollisols.
Detroit. ... _____.___ Fine, montmorillonitic, mesic. . - ... __._________. Pachic Argiustolls_ .. ____________ Mollisols.
Elsmere_ . ________._._ Sandy, mixed, mesic_ ... . ___._____ Aquic Haplustolls_ ________.______ Mollisols.
Geary ! . ___________. Fine-silty, mixed, mesic_ . __________________________. Udic Argiustolls_________________ Mollisols.
Gibbon...__._____._._ Fine-silty, mixed (calcareous) mesic__.._________.______ Typic Haplaquolls_..____.._._.__. Mollisols.
Grigston____.____.___. Fine-silty, mixed, mesic_ - ... ____________._ __________. Fluventic Haplustolls_ ___________ Mollisols.
L 6:3) Fine-silty, mixed, mesic_ . _________._____________...._ Pachic Argiustolls. ... _._.... Mollisols.
Hastings_....____...___ Fine, montmorillonitic, mesic. . .. ... __________ Udic Argiustolls___ . _________.___ Mollisols.
Hobbs__________._____. Fine-gilty, mixed, mesic.. ... ____________.__. Cumulic Haplustolls_ . __________ Mollisols.
Holder2..__________._ Fine-silty, mixed, mesic_ - - _____ ... Udic Argiustolls_.__. ... ._.___. Mollisols.
Hord________.________ Fine-silty, mixed, mesic. . . ____________ .. _________ Pachic Haplustolls_______________ Mollisols.
Inavale..._________.__ Mixed, mesic. . - e Typic Ustipsamments. .._........ Entisols.
Kenesaw.____.____.____ Coarse-silty, mixed, mesic. ____..______________.______ Typic Haplustolls. - . ..o Mollisols.
Lamo__.. __________.__ Fine-silty, mixzed (calcareous) mesic.____.______________ Cumulic Haplaquolls.____________ Mollisols.
Libory_ . ____._._.__ Sandy over loamy, mixed, mesic__ - - ______________ Udic Haplustolls_ - - oo Mollisols.
Loretto_.____._____.__. Fine-loamy, mixed, mesic_____ ... .. . __.__.____._.... Udic Haplustolls_ - _ Mollisols.
N'uck.olls L Fine-silty, mixed, mesic. - .- ... . . ... Typic Haplustolls. . Mollisols.
O'Neill__.___._____.__ Coarse-loamy, mixed, mesic.._. --| Typic Haplustolls Mollisols.
Ord_.___.___ .. _. Coarse-loamy, mixed, mesic__ -| Fluvaquentic Haplustolls. Mollisols.
Ortello. __.___________ Coarse-loamy, mixed, mesic._ -m-a| Udic ﬁaplustolls ........... Mollisols:
Ovina_____.___..____. Coarse-loamy, mixed, mesiC ... ... _________ Aquic Haplustolls Mollisols.
Rusco..__.___________ Fine-silty, mixed, mesic_ . ... .. .___.__ Aquic Argiustolls__ . _.._..________ Mollisols.
Silver Creek._....._.__._ Fine, mixed (calcareous) mesic_-.. - ...._.________._.| Typic Haplaquolls.____._____._... Mollisols.

imeon_.___________.__ Mixed, mesic- - — e Typic Ustipsamments__.__.__..___ Entisols.
Thurman.____________ Sandy, mixed, mesic. - .. dorthentic Haplustolls_._______. Mollisols.
TYON. o _._.__ Mixed, mesiC - . e e Typic Psammaquents_ ... . - Entisols.
\ (S Fine-silty, mixed, mesic_ .. ... .o .. _________ Typic Haplustolls_ - ... _....._. Mollisols.
Valentine_____________ Mixed, mesiC - - oo Typic Ustipsamments.._. .__._... Entisols.

! The Geary soils in Howard County are taxadjuncts to the Geary series.

in the range for the series.

They have a thinner, lighter colored A horizon than is defined

? The severely eroded Holder soil in mapping unit HpC3 is a taxadjunct to the Holder series. It has a thinner, lighter colored A horizon
than is defined in the range for the series.

3 The severely eroded Nuckolls soil in th
A horizon than is defined in the range for th

e mapping unit NsD3 is a taxadjunct to the Nuckolls series. It has a thinner, lighter colored
e series.
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General Nature of the County

This section provides general information about the
physiography, relief, and drainage. It also gives facts
about the climate, settlement and population, transporta-
tion, industry and markets, and farming. The statistics
used are mainly from reports of the United States
Bureau of the Census.

Physiography, Relief, and Drainage

During the Tertiary period, the Ogallala Formation
was deposited over central Nebraska. This formation
consists of limestone, siltstone, and sandstone alternating
with unconsolidated beds of gravel, sand, silt, and clay.
Most of the Ogallala Formation is cemented by lime and
capped by impure limestone. Small areas of this forma-
tion are exposed in the deep drainageways in the north-
éern part of the county and along the bottom of the
upland breaks bordering the North Loup River Valley.

In the area south and east of the Middle Loup River,
a more recent basal deposit overlies the Ogallala Forma-
tion. During the Pleistocene period, the Grand Island
and Holdrege Formation was deposited over the Ogal-
lala Formation. The basal deposit of sand and gravel
consists mainly of quartz and feldspar containing minor
quantities of mica. The gravel has weathered from a
variety of rocks, principally those of igneous origin.
Thin beds of silt and clay occur in the Grand Island and
Holdredge deposits.

Recent deposits of loess, alluvium, and eolian sand
have been deposited over the Howard County landscape.
These deposits have covered the Ogallala Formation and
the Grand Island and Holdrege Formations. The soils of
Howard County formed in these recent deposits.

Howard County is divided into three general physio-
graphic areas: (1) sandy to loamy soils of the bottom
land along the Loup Rivers; (2) loamy soils of the
uplands and stream terraces north and west of the
Middle Loup River; and (3) sandy to loamy soils on the
old stream terraces south and east of the Middle Loup
River.

The sandy to loamy soils of the bottom land along the
Loup Rivers formed in recent alluvium. These alluvial
deposits are a mixture of clay, silt, sand, and gravel.
Some have been reworked somewhat by wind. Many of
the soils on lower bottoms are somewhat poorly drained
to poorly drained and subject to some flooding. On the
higher bottoms they are seldom flooded, and the static
water level is below a depth of 6 feet. Beneath these
recent alluvial deposits are either the Grand Island and
Holdrege Formations or the Ogallala Formation. The
relief of this area is nearly level to gently sloping, and
all of the drainage is directly into one of the Loup
Rivers.

All three Loup Rivers of Nebraska join into one Loup
River in Howard County. The South Loup River joins
the Middle Loup River in the Southwestern corner. The
Middle Loup River angles across the county from south-
west to northeast until it meets the North Loup River
northeast of St. Paul. The North Loup River enters the
county in the northwestern corner and flows in a south-
easterly direction until it joins the Middle Loup River.

The Loup River leaves the county approximately 10
miles northeast of St. Paul. Most of the county is
drained by these rivers.

The loamy soils of the uplands and stream terraces
north and west of the Middle Loup River formed  in
thick deposits of Peoria Loess (3). These loess deposits
are brownish to yellowish in color and range to as much
as 100 feet in thickness. They generally range from 40 to
50 feet in the northern part of the county and from 20 to
30 feet in the southwestern part. The higher stream ter-
races are covered with loess deposits that generally are
less than 10 feet thick. Beneath the Peoria Loess depos-
its and above the Ogallala bedrock, lies the reddish-col-
ored Loveland Loess. These loamy loess deposits range
from a few feet to about 100 feet in thickness and
appear on some of the slopes along drainageways. The
relief of this area ranges from nearly level to steep. All
of the drainage is directly or indirectly into the Loup
Rivers.

The sandy to loamy soils on the old stream terraces
south and east of the Middle Loup River formed in allu-
vium, loess, and eolian sand. This area consists of
alluvial deposits that overlie the Grand Island and
Holdrege Formation. These recent alluvial deposits are a
mixture of clay, silt, sand, and gravel that have been
deposited by the Loup Rivers and the Platte River. Most
of these deposits have been covered by eolian sand and
loess of a more recent age. The eolian sand deposits are
from old alluvial sand deposits that have been reworked
by wind and blown into hummocks or hills. These sand
deposits range from a few inches to as much as 100 feet
in thickness. The size and height of the hummocks tend
to decrease as one travels south and east from the
Middle Loup River Valley. Small areas of light-colored
loess cover the alluvial deposits in some areas. The relief
in this area ranges from nearly level to strongly sloping.
Much of the drainage is directly or indirectly into the
Middle Loup River. The southeastern part of the county
drains indirectly into the Platte River.

In general, the county is well drained. The general
slope of the county is to the south and east. Elevation
ranges from 2,140 feet in the northwestern corner to
1,740 feet where the Loup River crosses the eastern
boundary (4). The average elevation of the uplands is
2,000 feet and of the river valleys, 1,820 feet.

The dominant direction of the underground water
movement is south and east. The static water level ranges
from a depth of about 200 feet in the northern part of
the county to the surface along the rivers. The Grand
Island and Holdrege basal deposit is the best water-hold-
ing formation in the county. Many good irrigation wells
have been drilled in this formation, and the water level
is being lowered as the number of wells increases.

Climate ’

Howard County is in central Nebraska, near the center
of the United States. The climate is typical of the inte-
rior of large continents ih middle latitudes. Such cli-
mates are characterized by moderate rainfall, cold win-

" Prepared by Ricmarp E. Myers, State climatologist, ESSA,
National Weather Service.
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ters, and warm summers with frequent and rather large
changes in the weather, both day to day and season to
season.

The weather in Howard County is largely determined
by air masses from four source regions. Cool, dry
periods are common when the air mass over the county
has its origin in the Northern Pacific. Air from the
Canadian interior brings, cold, dry conditions. Most of
the precipitation is carried in by warm winds from the
Gulf of Mexico. At times air from the desert to the
southwest moves in and brings very hot, dry periods.
Many of the stormy periods are associated with the tran-
sition from one type of air mass to another.

As a rule, more than three-fourths of the annual pre-
cipitation falls during the period April through Septem-
ber. This period is most important to farming because it
covers the major part of the active growing season. Pre-
cipitation early in spring is of a slow, steady type and is
well distributed. As spring advances, more and more of
the rainfall occurs during erratic thundershowers, and
by the latter part of May nearly all of the precipitation
comes in this manner. Rainfall may be heavy in one
locality, and light in a spot nearby. Local drought condi-
tions develop when the showers are poorly spaced in
time or area.

Thunderstorms in spring and early in summer are
severe at times and may be accompanied by local down-
pours, hail, and damaging winds or an occasional tor-
nado. An inch of rain falls in 30 minutes an average of
once per year, and nearly 2 inches will fall in 30 minutes
about once in 10 years. The hailstorms that sometimes
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occur in connection with the downpours generally are
local in extent, of short duration, and produce damage in
an extremely variable and spotted pattern.

The intensity and frequency of the showers decrease
later in summer, and as fall progresses, they become
lighter and less frequent. Table 9 shows that the aver-
age monthly precipitation decreases from 3.3 inches in
July, to 2.5 inches in August, and to 1 inch in October.
The drier weather-in fall, combined with an abundance of
sunshine, is favorable to the maturing crops and aids in
their harvest.

Precipitation is generally light in winter and is about
evenly distributed. Although nearly all of the precipita-
tion in winter falls as snow, it is not unusual to have one
or more freezing rains that leave a glaze of ice over all
exposed objects. The snow is often accompanied by
strong, northerly winds and rapidly falling tempera-
tures, and it often accumulates in huge drifts before the
wind subsides.

The prevailing wind is southerly from May through
October and north-northwesterly the rest of the year.
The yearly average windspeed is about 12 to 13 miles per
hour. March and April are the windiest months. Average
windspeed in these months is more than 14 miles per
hour. Most of the persistently high winds are associated
with intense, deep, low-pressure systems that develop
infrequently. In summer the high winds accompany
thundershowers.

The frequency of high and low temperatures is indi-
cated in table 9. For example, the data show that in 1
year of every 5 at least 4 days in July have temperatures

TaBLE 9.—Temperature and precipitation in Howard County, Nebr.
{All data from St. Paul, Nebr.]

Temperature Precipitation
Two years in 10 will have One year in 10 will
at least 4 days with— have— Days Average
Month with depth of
Average | Average Average snow Snow on
daily daily Maximum Minimum total? cover of | days with
maximum ! iminimum! | temperature | temperature Equal to | Equal to 1 inch snow
equal to equal to or less or more | or more! cover!
or higher or lower than? than 3
than? than!
°F. °F, °F. °F. In, In, In. No. In.
January...._.________ 35 11 55 -1 0.4 ® 1.1 14 5
February ... _______ 39 16 61 -5 7 .1 1.2 13 4
March. oo 48 24 72 5 1.2 .2 2.2 7 5
April___ .. _ 64 37 82 23 2.3 .6 4.6 1 2
AY e e 75 49 89 34 3.8 1.3 6.9 ® 2
June . ... 83 59 98 47 4.8 1.8 8.0 0 0
Julyo oo 90 64 103 54 3.3 .9 6.9 0 0
August. ... __________. 89 62 100 52 2.5 1.1 5.4 0 0
September. .. ..________ 79 52 96 37 2.4 .5 5.2 0 0
October.._..__...__..._ 70 40 85 26 1.0 .1 3.3 0 0
November______________ 51 25 70 10 .5 ® 2.0 2 3
N 40 16 58 -3 .6 0] 1.4 9 4
Year .. ____. 64 38 104 118 23.5 16.5 30.8 45 4

! Based on 1937-66 data.

2 Based on 1931-63 data.

3 Based on 1895-1966 data.
¢ Trace.

¢ Less than half a day.
¢ Average annual maximum.
7 Average annual minimum.
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of 103°F. or higher, and the average annual high is
104°. The table also shows that in 1 year of 5, in the
month of January, the temperature falls to —11°F. or
lower on 4 nights, and the average annual minimum is
—18°. A high temperature of 115°F. was recorded in
1936, and a low of —33° was recorded in 1963. The
probabilities of freezing temperatures by certain speci-
fied dates are shown in table 10,

Annual free-water evaporation from shallow lakes
averages about 44 inches, and approximately 76 percent
occurs during the 6-month period May through October.

Farming

From the date of its earliest settlement, Howard
County has been a farming area. The land was broken
from -its prairie sod and planted to wheat, corn, barley,
oats, and potatoes (6).

The number of farms in the county increased during
the period from 1871 to about 1920. As tractors and new
machinery replaced the horse, the number of farms
began to decrease. Today, mechanization enables one man
to farm more land, and the size of the farm is increas-
ing. The United States Census of Agriculture shows that
in 1954 there were 1,201 farms in Howard County, and
the average size of a farm was 281 acres. In 1968 there
were 920 farms and the average size was 393 acres. The
number of farms operated by owners has decreased since
the early settlement. Today over half the farm operators
are tenants or part owners. The number of farm tenants
reached a peak in the forties and early fifties, but it has
decreased since that period because the size of farms has
increased.

The type of farming has changed through the years as
new markets and demands developed. Many crops
declined in acreage, and acreage planted to new types
and varieties of grain and feed crops increased. Some of
the crops that have shown a general decline in acreage
since the early settlement are potatoes, barley, rye, and
oats. Today the main crops are corn, sorghum, wheat,

and alfalfa. The United States Census of Agriculture
shows that in 1954 corn was planted on 76,623 acres; in
1959 it was planted on 62,885 acres; and in 1968 it was
planted on 62,490 acres.

In 1954 sorghum was planted on 2,927 acres; in 1959 it
was planted on 13,623 acres; and in 1968 it was planted
on 11,480 acres. In 1954 wheat was harvested on 12,765
acres; in 1959 it was harvested on 20,089 acres; and in
1968 it was harvested on 10,800 acres. In 1954 alfalfa
hay was harvested on 29,873 acres; in 1959 it was har-
vested on 22,085 acres; and in 1968 it was harvested on
24,000 acres.

The use of commercial fertilizer and other fertilizing
material has shown a steady increase since the late for-
ties. In 1954 commercial fertilizer was used on 18,934
acres, but by ‘1968 it was used on 85,900 acres. In 1968,
8,790 tons of commercial fertilizer was used in the
county, and over half of this amount was applied to
cornfields. Nitrogen and phosphorus are the main ferti-
lizers used in Howard County, and lime is the main soil
amendment used.

The number of acres irrigated in Howard County has
increased greatly since the early fifties. In 1954 there
were only 5,098 acres of irrigated farmland, but by 1968
there were 59,000 acres. Pump irrigation is the most
extensive in the river valleys and in the southeastern
part of the county. In 1969 there were over 350 irriga-
tion wells in the county. The best wells are in the south-
eastern part of the county because they are over the best
underground water-bearing formation. Most of the wells
in this area pump at the rate of 1,000 gallons or more
per minute. The area of upland flats surrounding the
town of Farwell and south to the Middle Loup River
has also been brought under irrigation. The Farwell
Irrigation Project brought these table lands under irri-
gation in the period from 1963 to 1967. In this area the
water is obtained through diversion canals.

Corn, sorghum, and alfalfa are the main irrigated
crops. Gravity irrigation is the system most commonly
used in Howard County.

TABLE 10.—Probabilities of last freezing temperatures in spring and first in fall in Howard County, Nebr.

[All data from St. Paul, Nebr.)
Dates for given probability and temperature !
Probability
16°F. or 20°F. or 24°F. or 28°F, or 32°F. or
lower lower lower lower lower

Spring:

1 yearin 10 later than_.________ . .. ____.____ April 10 April 15 April 26 May 10 May 20

2 yearsin 10 later than__ _______.______________ April 4 ﬁfﬁl 9 April 21 May 4 May 15

5 yearsin 10 later than.____ . _____ . _____..... arch 25 arch 30 April 11 April 24 May 5
Fall:

1 year in 10 earlier than.._________.._.________. QOctober 25 QOctober 19 QOctober 10 September 28 | September 20

2 yearsin 10 earlier than_________._____________ October 31 October 24 October 15 October 4 September 25

b years in 10 earlier than. _ _ _______________.____ November 10 | November 3 October 25 October 16 QOctober 4

! All freeze data are based on temperatures in a standard National Weather Service thermometer shelter at a height of approximately
5 feet above the ground and in a representative exposure. Lower temperatures will exist at times nearer the ground and in local areas

subject to extreme air drainage.
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The first herd of cattle was brought to the county in
1871. Livestock has become a major source of income to
the farmers of Howard County. Much of the feed-grain
crops and hay are fed to beef cattle and hogs in feedlots.
Most of the farm operators grow grain and hay in
summer while the cattle are in pasture. In winter the
beef cattle and hogs are fattened with the grain and hay
produced during the summer. Sheep, chickens, dairy
cattle and a few horses are also raised in the county. The
United States Census of Agriculture shows that in 1954
there were 47,462 cattle and calves in the county, and in
1964 there were 59,589. Also, in 1954 there were 29,651
hogs 1,352 sheep; and 156,890 chickens 4 months old
or more. In 1964 there were 38,293 hogs; 1,447 sheep;
and 87,410 chickens 4 months old or more.
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Glossary

Alluvium. Soil material, such as sand, silt, or clay, that has
.been deposited on land by streams.

Available water capacity. . The capacity of a soil to hold water
available for use by plants, usually expressed in linear depths
of water per unit depth of soil. Commonly defined as the dif-
ference between the percentage of soil water at field capacity
and the percentage at wilting point. This difference multiplied
by the bulk density and divided by 100 gives a value in inches
of water per inch of soil. In thig survey, the classes of available

water capacity for a soil 60 inches deep, or to a limiting layer

are:
Inches
0to3 - Very low
3t0 G Low
6 to 9 Moderate
More than 9____________ High

Buried soil. A developed soil, once exposed but now overlain by
more recently formed soil.

Calcareous soil. A soil containing enough calcium carbonate
‘(often with magnesium carbonate) to effervesce (fizz) visibly
when treated with cold, dilute hydrochloric acid.

Catsteps. Narrow steps on moderately steep and steep hillsides,
caused by slumping or soil slippage.

Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural class, soil material
that is 40 percent or more clay, less than 45 percent sand,
and less than 40 percent silt.

Claypan. A compact, slowly permeable soil horizon that contains
more clay than the horizon above and below it. A claypan is
commonly hard when dry and plastic or stiff when wet.

Colluvium. Soil material. rock fragments, or both, moved by creep,
slide, or local wash and deposited at the base of steep slopes.

Concretions. Grains, pellets, or nodules of various sizes, shapes,
and colors consisting of concentrations of compounds, or of
soil grains cemented together. The composition of some con-
cretions is unlike that of the surrounding soil. Calcium car-
bonate and iron oxide are examples of material commonly
found in concretions.

Consistence, soil. The feel of the soil and the ease with which a
lump can be crushed by the fingers. Terms commonly used to
describe consistence are—

Loose.—Noncoherent when dry or moist; does not hold together
in a mass.

Friable—\When moist, crushes easily under gentle pressure be-
tween thumb and forefinger and can be pressed together
into a lump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinetly noticea-
ble.

Plastic.—When wet, readily deformed by moderate pressure but
can be pressed into a lump; will form a “wire” when
rolled between thumb and forefinger.

Sticky.—When wet, adheres to other material, and tends to
stretch somewhat and pull apart, rather than to pull free
from other material.

Hard.—When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger.

Soft—When dry, breaks into powder or individual grains
under very slight pressure.

Cemented.—Hard and brittle ; little affected by moistening.

Contour stripcropping. Growing crops in strips that follow the
contour or are parallel to terraces or diversions. Strips of
grass or close-growing crops are alternated with strips of
clean-tilled crops or summer fallow.

Dispersion, soil. Deflocculation of the soil and its suspension in
water.

Drainage class (natural). Refers to the conditions of frequency
and duration of periods of saturation or partial saturation
that existed during the development of the soil, as opposed
to altered drainage, which is commonly the result of artifi-
cial drainage or irrigation but may be caused by the sudden
deepening of channels or the blocking of drainage outlets.
Seven different classes of natural soil drainage are recog-
nized.

Excessively drained soils are commonly very porous and rapidly
permeable and have a low water-holding capacity.

Somewhat cxcessively drained soils are also very permeable
and are free from mottling throughout their profile.

Well-drained soils are nearly free from mottling and are
commonly of intermediate texture.

Moderately well drained soils commonly have a slowly permea-
ble layer in or immediately beneath the solum. They have
uniform color in the A and upper B horizons and have
mottling in the lower B and the C horizons.

Somewhat poorly drained soils are wet for significant periods
but not all the time, and some soils commonly have mot-
tling at a depth below 6 to 16 inches.
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Poorly drained soils are wet for long periods and are light
gray and generally mottled from the surface downward, al-
though mottling may be absent or nearly so in some soils.

Very poorly drained soils are wet nearly all the time. They
have a dark-gray or black surface layer and are gray or
light gray, with or without mottling, in the deeper parts of
the profile.

Dune. A mound or ridge of loose sand piled up by the wind.

FEolian soil material. Earthy parent material accumulated through
wind action; commonly refers to sandy material in dunes or
to loess in blankets on the surface.

Erosion. The wearing away of the land surface by wind (sand-
blast), running water, and other geological agents.

Fertility, soil. The quality of a soil that enables it to provide
compounds, in adequate amounts and in proper balance, for
the growth of specified plants, when other growth factors
such as light, moisture, temperature, and the physical condi-
tion of the soil are favorable.

Genesis, soil. The manner in which a soil originates. Refers espe-
cially to the processes initiated by climate and organisms
that are responsible for the development of the solum, or
true soil, from the unconsolidated parent material, as condi-
tioned by relief and age of landform.

Horizon, soil. A layer of soil, approximately parallel to the sur-
face, that has distinct characteristics produced by soil-form-
ing processes. These are the major horizons:

O horizon.—The layer of organic matter on the surface of a
mineral soil. This layer consists of decaying plant residues.

A horizon.—The mineral horizon at the surface or just below
an O horizon. This horizon is the one in which living orga-
nisms are most active and therefore is marked by the accu-
mulation of humus. The horizon may have lost one or more
of soluble salts, clay, and sesquioxides (iron and aluminum
oxides).

B horizon—The mineral horizon below an A horizon. The B
horizon is in part a layer of change from the overlying A to
the underlying C horizon. The B horizon also has distinec-
tive characteristics caused (1) by accumulation of clay,
sesquioxides, humus, or some combination of these; (2) by
prismatic or blocky structure; (3) by redder or stronger
colors than the A horizon; or (4) by some combination of
these. Combined A and B horizons are usually called the
solum, or true soil. If a soil lacks a B horizon, the A hori-
zon alone is the solum.

¢ horizon.—The weathered rock material immediately beneath
the solum. In most soils this material is presumed to be like
that from which the overlying horizons were formed. If the
material is known to be different from that in the solum, a
Roman numeral precedes the letter C.

R layer.—Consolidated rock beneath the soil. The rock usually
underlies a C horizon but may be immediately beneath an A
or B horizon.

Leaching. The removal of soluble materials from soils or other
material by percolating water.

Lime. Chemically, lime is calcium oxide (CaO), but its meaning
has been extended to include all limestone-derived materials
applied to neutralize acid soils. Agricultural lime can be ob-
tained as ground limestone, hydrated lime, or burned lime,
with or without magnesium minerals. Basic slag, oystershells,
and marl also contain calcium.

Loess. Fine-grained material, dominantly of silt-sized particles,
that has been deposited by wind.

Mottling, soil. Irregularly marked with spots of different colors
that vary in number and size. Mottling in soils usually indi-
cates poor aeration and lack of drainage. Descriptive terms are
as follows: Abundance—fcw, common, and many, size—fine,
medium, and coarse; and contrast—faint, distinct, and prom-
inent. The size measurements are these: fine, less than § milli-
meters (about 0.2 inch) in diameter along the greatest dimen-
sion; medium, ranging from 5 millimeters to 15 millimeters
(about 0.2 to 0.6 inch) in diameter along the greatest dimen-
sion; and coarse, more than 15 millimeters (about 0.6 inch)
in diameter along the greatest dimension.

Munsell notation. A system for designating color by degrees of
the three simple variables—hue, value, and chroma. For ex-
ample, a notation of 10YR 6/4 is a color with a hue of 10YR,
a value of 6, and a chroma of 4.

Permeability. The quality that enables the soil to transmit air
and water. In this survey, terms used to describe permeability

apply to that part of the soil below the Ap or equivalent layer
and above a depth of 60 inches, or to bedrock. Where there is a
change of two or more permeability classes within a short ver-
tical distance, the classes and depths are stated. Classes of soil
permeability are:

Inches per hour

Less than 0.063 . _______ Very slow
0.063t00.20 oo Slow

0.20t00.63 e Moderately slow
063t0200_ . ____._ Moderate

2.00 to 6.30 Moderately rapid
6.30t020.00_ . _________ Rapid

20.00 and higher_____________ Very rapid

Profile soil. A vertical section of the soil through all its horizons
and extending into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a soil, ex-
pressed in pH values. A soil that tests to pH 7.0 is precisely
neutral in reaction because it is neither acid nor alkaline. An
acid, or “sour,” soil is one that gives an acid reaction; an
alkaline soil is one that is alkaline in reaction. In words, the
degrees ‘of acidity or alkalinity are expressed thus:

pH pH
Extremely acid-__ Below 4.5  Neutral __________ 6.6t07.3
Very strongly acid- 4.5t05.0 Mildly alkaline______ 74t0 7.8
Strongly acid____.. 5.1to 5.5 Moderately alkaline. 7.9to84
Medium acid_____ 5.6t06.0 Strongly alkaline____. 85t09.0
Slightly acid___.__ 6.1to6.5 Very strongly alka-
line oo 9.1 and
higher

Relief. The elevations or inequalities of a land surface, considered
collectively.

Runoff, surface. The water that flows off the land surface with-
out sinking in.

Saline-alkali soil. A soil that contains a harmful concentration
of salts '‘and exchangeable sodium; or contains harmful salts
and has a highly alkaline reaction; or contains harmful salts
and exchangeable sodium and is strongly alkaline. The salts,
exchangeable sodium, and alkaline reaction occur in the soil
in such location that growth of most crop plants is less than
normal.

Sand. Individual rock or mineral fragments in a soil that range

in diameter from 0.05 to 2.0 millimeters. Most sand grains con-

sist of quartz, but they may be of any mineral composition. The
textural class name of any soil that contains 85 percent or
more sand and not more than 10 percent clay.

Individual mineral particles in a soil that range in diameter
from the upper limit of clay (0.002 millimeter) to the lower
limitiof very fine sand (0.05 millimeter). Soil of the silt textural
class is 80 percent or more silt and less than 12 percent clay.
Slope, soil. The degree of deviation of a surface from the hori-

zontal, usually expressed in percent or degrees. In this survey,
the following slope classes are used:

Silt.

Percent
Otol Nearly level )
1t0 8 . Very gently sloping
Bt0 5. Gently sloping or gently rolling
5to 1l oo Moderately sloping
11to 15 . Strongly sloping or rolling
15t0831 . Steep
31to 65 . Very steep

Soil. A natural, three-dimensional body on the earth's surface
that supports plants and that has properties resulting from the
integrated effect of climate and living matter acting on earthy
parent material, as conditioned by relief over periods of time.

Stratified. Composed of. or arranged in, strata, or layers, such as
stratified alluvium. The term is confined to geological material.
Layers in soils that result from the processes of soil forma-
tion are called horizons; those inherited from the parent ma-
terial are called strata.

Stripcropping. Growing crops in a systematic arrangement of
strips, or bands, to serve as vegetative barriers to wind and
water erosion.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from ad-
joining aggregates and have properties unlike those of an
equal mass of unaggregated primary soil particles. The prin-
cipal forms of soil structure are—platy (laminated), pris-
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matic (vertical axis of aggregates longer than horizontal),
columnar (prisms with rounded tops), blocky (angular or
subangular), and granular. Structureless soils are either sin-
gle grain (each grain by itself, as in dune sand) or massive
(the particles adhering together without any regular cleav-
age, as in many claypans and hardpans).

Subsoil. In this survey, the B horizon of a soil; generally, the
part of the solum below plow depth.

Surface soil. In this survey, the A horizon of the soil; generally,
the layer at the surface, regardless of its thickness.

Terrace. An embankment, or ridge, constructed across sloping
soils on the contour or at a slight angle to the contour. The
terrace intercepts surface runoff so that it may soak into the
soil or flow slowly to a prepared outlet without harm. Ter-
races in fields are generally built so they can be farmed. Ter-
races intended mainly for drainage have a deep channel that
is maintained in permanent sod.

Terrace (geological). An old alluvial plain, ordinarily flat or
undulating, bordering a river, lake, or the sea. Stream ter-
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races are frequently called second bottoms, as contrasted to
flood plains, and are seldom subject to overflow. Marine ter-
races were deposited by the sea and are generally wide.

Texture, soil. The relative proportions of sand, silt, and clay par-
ticles in a mass of soil. The basic textural classes, in order
of increasing proportion of fine particles, are sand, loamy
sand, sandy loam, loam, silt loam, 8ilt, sandy clay loam, clay
loam, silty clay loam, sandy clay, silty clay, and clay. The
sand, loamy sand, and sandy loam'classes may be further di-
vided by specifying “coarse,” “fine,” or “very fine.”

Tilth, soil. The condition of the soil in relation to the growth of
plants, especially soil structure. Good tilth refers to the fria-
ble state and is associated with high noncapillary porosity
and stable, granular structure. A soil in poor tilth is nonfria-
ble, hard, nonaggregated, and difficult to till.

Water table. The highest part of the soil or underlying rock ma-
terial that is wholly saturated with water. In some places an
upper, or perched, water table may be separated from a
lower one by a dry zone.






Accessibility Statement

The Natural Resources Conservation Service (NRCS) is committed to making its
information accessible to all of its customers and employees. If you are experiencing
accessibility issues and need assistance, please contact our Helpdesk by phone at
(800) 457-3642 or by e-mail at ServiceDesk-FTC@ftc.usda.gov. For assistance with
publications that include maps, graphs, or similar forms of information, you may also
wish to contact our State or local office. You can locate the correct office and phone
number at http://offices.sc.egov.usda.gov/locator/app.

The USDA Target Center can convert USDA information and documents into
alternative formats, including Braille, large print, video description, diskette, and
audiotape. For more information, visit the TARGET Center’s Web site (http://www.
targetcenter.dm.usda.gov/) or call (202) 720-2600 (Voice/TTY).

Nondiscrimination Policy

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers, employees, and applicants for employment on the basis of race, color,
national origin, age, disability, sex, gender identity, religion, reprisal, and where
applicable, political beliefs, marital status, familial or parental status, sexual orientation,
whether all or part of an individual’'s income is derived from any public assistance
program, or protected genetic information. The Department prohibits discrimination in
employment or in any program or activity conducted or funded by the Department. (Not
all prohibited bases apply to all programs and/or employment activities.)

To File an Employment Complaint

If you wish to file an employment complaint, you must contact your agency’s EEO
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of
the alleged discriminatory act, event, or personnel action. Additional information can be
found online at http://www.ascr.usda.gov/complaint_filing_file.html.

To File a Program Complaint

If you wish to file a Civil Rights program complaint of discrimination, complete the
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda.
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request
the form. You may also write a letter containing all of the information requested in
the form. Send your completed complaint form or letter by mail to U.S. Department
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.;
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program.
intake@usda.gov.

Persons with Disabilities

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file
either an EEO or program complaint, please contact USDA through the Federal Relay
Service at (800) 877-8339 or (800) 845-6136 (in Spanish).

If you have other disabilities and wish to file a program complaint, please see the
contact information above. If you require alternative means of communication for
program information (e.g., Braille, large print, audiotape, etc.), please contact USDA’s
TARGET Center at (202) 720-2600 (voice and TDD).
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