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This is a publication of the National Cooperative Soil Survey, a joint effort of the
United States Department of Agriculture and agencies of the States, usually the
Agricultural Experiment Stations. In some surveys, other Federal and local agencies
also contribute. The Soil Conservation Service has leadership for the Federal part of the

National Cooperative Soil Survey.

Major fieldwork for this soil survey was completed in the period 1959-69. Soil names
and descriptions were approved in 1970. Unless otherwise indicated, statements in the
publication refer to conditions in the county in 1972. This survey was made cooperatively
by the Soil Conservation Service and the University of Nebraska Conservation and
Survey Division. It is part of the technical assistance furnished to the Lower Elkhorn

Natural Resources District.

Soil maps in this survey may be copied without permission, but any enlargement of
these maps could cause misunderstanding of the detail of mapping and result in erron-
eous interpretations. Enlarged maps do not show small areas of contrasting soils that
could have been shown at a larger mapping scale.

HOW TO USE TIIIS SOIL SURVEY

HIS SOIL SURVEY contains infor-

mation that can be applied in man-
aging farms, ranches, and woodlands; in
selecting sites for roads, ponds, build-
ings, and other structures; and in judg-
ing the suitability of tracts of land for
farming, industry, and recreation.

Locating Soils

All the soils of Pierce 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 cor-
respond with a number on the Index to
Map Sheets.

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. This 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 de-
seribed and the page for the windbreak
suitability group and range site in
which the soil has been placed.

Individual colored maps that show the
relative suitability or degree of limita-
tion of soils for many specific purposes
can be developed by using the soil map
and the.information in the text. Trans-
lucent material can be used as an over-
lay over the soil map and colored to show

soils that have the same limitation or
suitability. For example, soils that have
a slight limitation for a given use can be
colored green, those that have a moder-
ate limitation can be colored yellow, and
those that have a severe limitation can
be colored red.

Farmers and those who work with
farmers can learn about use and man-
agement of the soils from the soil de-
scriptions and from the discussions of
the capability units, the range sites, and
the windbreak suitability groups.

Foresters and others can refer to the
section “Woodland and Windbreaks,”
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 wildlife in the section “Wildlife.”

Ranchers and others can find, under
“Range,” groupings of the soils accord-
ing to their suitability 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 the Soils,” tables
that contain test data, estimates of soil
properties, and information about soil
features that affect engineering prac-
tices.

Scientists and others can read about
soil formation and classification in the
section “Formation and Classification
of the Soils.”

Newecomers in Pierce 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 about the
county given in the section “Additional
Facts About the County.”
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SOIL SURVEY OF PIERCE COUNTY, NEBRASKA

BY RONALD B. SCHULTE, CHARLES L. HAMMOND, AND CHARLES F. MAHNKE, SOIL CONSERVATION SERVICE

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

IERCE COUNTY is located in northeastern Ne-

brask: he total area is 573 square miles,
or 366,720 acres. The northern part of the county is
crossed by U.S. Highway 20, and the eastern part by
U.S. Highway 81.

The county has cold winters and rather warm
summers. Spring is usually cool and has a considera-
ble amount of rain, and fall is mild and has a moder-
ate amount of rain. The average annual precipitation
is 25 inches, average snowfall is 29 inches, and the
length of the growing season 1s 145 days.

Pierce County consists of silty and sandy bottom
lands and stream terraces, silty loessal uplands,
mixed sandy and loamy uplands, and a small area of
sandhills. Some areas of bottom lands and stream
terraces are poorly drained because of a high water
table, but other areas are well drained. The silty
uplands are well drained, the sandy and loamy up-
lands are well drained to somewhat excessively
drained, and the sandhills are excessively drained.
Relief is mainly nearly level to moderately sloping.
The sandy areas are very gently undulating to roll-
ing. Most of the county drains to the southeast.
Natural vegetation is mid and tall grasses.

Pierce County was surveyed in 1858 and created by
territorial legislation in 1859. The county and the
county seat, Pierce, were named after Franklin
Pierce, the 14th President of the United States. The
first homestead was filed in November 1867, and the
last in January 1906.

According to the U.S. Bureau of the Census, 8,493
persons lived in the county in 1970. Most employment
is in farming or related businesses. Some residents
drive to Norfolk in neighboring Madison County,
where work is available in several industries.

Pierce, Plainview, and Osmond are the three larg-

Srate Agricaltursl Experiment Station st Linooln

Figure 1.—Location of Pierce County in Nebraska.

est towns. Each community has most of the busi-
nesses and services required in a farming area. The
school district of each town includes part of the
surrounding rural areas, and bus service is provided.
There are few country schools. The villages of Hadar,
Foster, and McLean have grade schools.

Farming is the main enterprise. Combination cash-
grain and livestock farms are the most common kind
of operation. Dairying supplements many farm in-
comes throughout the county. Most of the land is
dryfarmed, although more irrigation systems are in-
stalled each year. Corn, oats, and alfalfa are the main
crops. A considerable acreage of meadow lies along
the upper end of the streams that drain the county
and is mowed for hay or grazed. Range is a major
land use in the sandhills in the southwestern part of
the county.

In 1969, 1,061 farms were in the county. The aver-
age size was 324 acres. On these farms were 71,810
cattle, of which 6,425 were milk cows; 78,260 hogs;
2,600 sheep; and 97,370 chickens. About 266,645 acres
was in crops, 74,275 acres was in range, and 2,693
acres was wooded. Corn was grown on 125,500 acres,
of which 15,600 acres was irrigated. Water for irriga-
tion was from 170 wells plus some pumping from the
North Fork Elkhorn River. Alfalfa was grown on
28 600 acres, oats on 21,800 acres, soybeans on 14,600
acres, rye on 5,000 acres, grain sorghum on 4,000
acres, and wheat on 700 acres. Of the range, 11,200
acres was mowed for hay.

A soil survey of Pierce County was made by the
United States Department of Agriculture in 1928 (4).!
The new survey was made to provide up-to-date
information about the soils and because of advances
that have been made in soil interpretations, engineer-
ing, and soil classification.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of soil are in Pierce 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

i talic numbers in parentheses refer to Literature Cited, p. 103.
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2 SOIL SURVEY

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

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface
layer, all the soils of one series have major horizons
that are similar in thickness, arrangement, and other
important characteristics. Many soil series are named
for a town or other geographic feature near the place
where a soil of that series was first observed and
mapped. Thurman and Crofton, for example, are the
names of two soil series, All the soils in the United
States that have the same series name are essen-
tially alike in those characteristics that affect their
behavior in the undisturbed tandscape.

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 management. For example,
Hobbs silt loam, occasionally flooded, is one of several
phases within the Hobbs series.

After a guide for classifying and naming the soils
had been worked out, the soil scientists drew the
boundaries of the individual seoils on aerial photo-
graphs. These photographs show woodlands, build-
ings, field borders, trees, and other details that help
in drawing boundaries accurately. The soil map at
the back of this publication was prepared from 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
mapping 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
s0il of some 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 differ-
ent series or of different phases within one series,
Two such kinds of mapping units are shown on the
soil map of Pierce County: soil complexes and undif-
ferentiated soil groups.

A soil complex consists of areas of two or more soils,
so0 intricately mixed that they cannot be shown sepa-
rately on the soil map. Each area of a complex
contains some of each of the two or more dominant
solls, and the pattern and relative proportions are
about the same in all areas. Generally, the name of a
soil complex consists of the names of the dominant
soils, joined by a hyphen. Crofton-Nora silt loams, 7 to
11 percent slopes, eroded, is an example.

An undifferentiated soil 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. If two or
more dominant series are represented in the group,
the name of the group ordinarily consists of the
names of the dominant soils joined by “and.” Valen-
tine and Thurman soils, rolling, is an undifferentiated
soil group in Pierce County.

In most areas surveyed there are places where the
soil material is so rocky, so shallow, so severely
evoded, or so variable that it has not been 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. Silty
alluvial land is a land type in this county.

While a soil survey is in progress, soil scientists
take soil samples needed for laboratory measure-
ments and for engineering tests. Laboratory data
from the same kind of soil in other places are also
assembled. Data on yields of crops under defined
practices are assembled from farm records and from
field or plot experiments on the same kind of soil.
Yields under defined management are predicted for
all the soils,

Soil scientists observe how soils behave when used
as a growing place for native and cultivated plants
and as material for structures, foundations for struc-
tures, or covering for structures. They relate this
behavior to properties of the soils. For example, they
observe that filter fields for onsite disposal of sewage
fail on a given kind of soil, and they relate this to the
slow permeability of the soil or a high water table,
They see that streets, road pavements, and founda-
tions for houses are cracked on a named kind of soil,
and they relate this failure to the high shrink-swell
potential of the soil material. Thus, they use observa-
tion and knowledge of soil properties, together with
available research data, to predict limitations or suit-
ability of soils for present and potential uses.

After data have been collected and tested for the
key, or benchmark, soils in a survey area, the soil
scientists set up trial groups of soils. They test these
groups by further study and by consultation with
farmers, agronomists, engineers, and others. They
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 behavior under current 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 Pierce County.
A soil association is a landscape that has a distinetive
proportional 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 occur in another, but in a different
pattern.

A map that shows 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
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county, or who want to know the location of large
tracts that are suitable for a certain kind of land use.
Such a map is a useful general guide in managing a
watershed, a wooded tract, or a wildlife area or In
planning engineering works, recreational facilities,
and community developments. It is not a suitable
map for planning the management of a farm or field
or for selecting the exact location 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 soil associations in this survey have been
grouped into five general kinds of landscapes for
broad interpretative purposes. Each of the broad
groups and their included soil associations are de-
seribed in the following pages. The terms for texture
used in the title for several of the associations apply
to the texture of the surface layer. For example, in
the title of Thurman-Ortello-Boelus association, the
words “sandy and loamy” refer to the texture of the
surface laver.

Soil association names and delineations on the gen-
eral soil map do not fully agree with those of the
general soil map in adjacent counties published at a
different date. Differences on the maps are the result
of improvements in the classification or refinements
in soil series concepts. In addition, more precise maps
are needed because the uses of the general soil map
have expanded in recent years. The more modern
maps meet this need.

The nine soil associations in Pierce County are
described in the pages that follow.

Excessively Drained and Somewhat
Excessively Drained Soils on Uplands

Only one association is in this group. It consists of
rolling to gently undulating sandy soils.

I. Valentine-Thurman association

Deep, gently wndulating to volling, sandy soils formed
in eolian sand

This association consists of undulating to rolling,
smooth, round-topped sandhills. There are few estab-
lished drainage channels. Most of the precipitation
soaks into the porous sand.

This association occupies about 32,000 acres, or
about 9 percent of the county. Valentine soils make
up about 60 percent of this association and Thurman
soils about 35 percent. The remaining 5 percent is
minor soils and land types.

Valentine soils are on convex ridgetops and on the
upper part of hummocks and low sandhills. These
soils are mainly gently rolling to rolling and exces-
sively drained. They have a thin surface layer of
grayish-brown fine sand. The underlying material, at
a depth of 5 inches, is very pale brown fine sand.

Thurman soils are on the lower part of hummocks
and in concave areas. These soils are gently undulat-
ing to rolling and somewhat excesgively drained.
They have a surface layer of grayish-brown and dark
grayish-brown loamy fine sand. Beneath this layer is
a thin transitional layer of grayish-brown loamy fine

sand. The underlying material, at a depth of 19
inches, is very pale brown fine sand.

Minor soils in this association are mainly of the
Elsmere and Loup series. Also of minor extent are
areas of Blown-out land and small intermittent lakes.
Elsmere and Loup soils and the intermittent lakes
are in basins and depressions. Blown-out land is
commonly on the upper part of convex side slopes
within areas of Valentine soils.

Most of this association is in range used for grazing
cattle. Less than 20 percent of the acreage in grasses
is mowed for hay. This association is better suited to
range than to most other uses, but a few small areas
are cultivated.

The main concern in managing range is to establish
a planned grazing system and proper grazing use. If
the soils are overgrazed, soil blowing is a hazard.
Under dryland cultivation, the soils are droughty
because they have low available water capacity.

Very few farmsteads are in this association, and
they average between 600 and 1,200 acres. They are
commonly managed from headquarters that are lo-
cated in adjoining soil associations. Wells of good
yield can be readily drilled in this area. They provide
water of good quality for livestock and irrigation.
Where irrigation is feasible, some gently undulating
soils have potential for crops. There are a few grav-
elled roads, but roads are poor aleng many section
lines.

Somewhat Excessively Drained and Well
Drained Soils on Uplands

In this group of associations are nearly level to
gently rolling sandy and loamy soils. Two associations
are in this group.
2. Thurman-Ortello-Boelus association
Deep, nearly level to gently rolling, sandy and loamy
soils formed in eolian sand and loess

This association consists mainly of gently undulat-
ing slopes and low convex ridges of the uplands.
Slopes range from nearly level to gently rolling fi,gf.l

his association occuples about 112,720 acres, or
about 30 percent of the county. Thurman soils make
up about 42 percent of this association, Ortello soils
16 percent, and Boelus soils 11 percent. The remain-
ing 31 percent is minor soils and land types.

Thurman soils are mainly on gently undulating
uplands. These soils are nearly level to gently rolling
and somewhat excessively drained. They have a sur-
face layer of grayish-brown and dark grayish-brown
Joamy fine sand. Beneath this is a thin transitional
layer of grayish-brown loamy fine sand. The underly-
ing material, at a depth of 19 inches, is very pale
brown fine sand.

Ortello soils are mainly on uplands, but they are
also on some stream terraces. These soils are nearly
level to gently undulating and well drained. They
have a surface layer of dark grayish-brown fine
sandy loam. Beneath this is a transitional layer of
grayish-brown fine sandy loam. The underlying mate-
rial, at a depth of 26 inches, is pale-brown loamy fine
sand.
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Figure 2.—Patiern of soils and parent material in Thurman-Ortello-Boelus association.

Boelus soils are on uplands. These soils are nearly
level to gently undulating and well drained. They
have a surface layer of dark grayish-brown and gray-
ish-brown loamy fine sand about 23 inches thick and
a subsoil of pale-brown silt loam. The underlying
material, at a depth of 47 inches, is calcareous, very
pale brown silt loam.

Minor soils in this association are mainly of the
Bazile, Loretto, Moody, Nora, Paka, and Valentine
series. Bazile soils are on low ridges of the uplands
and on stream terraces mainly north of Dry Creek.
Loretto soils are below areas of Thurman soils on
uplands or stream terraces. Moody soils are on low
ridges, and Nora soils are mainly on low ridges that
have northwest-tfacing slopes. Paka soils are on the
higher ridges of the association, mainly near the
northwestern corner of the county and near Breslau.
Valentine soils are on the highest parts of the land-
scape.

Farms in this association are diversified, and they
are mainly combination cash grain-livestock enter-
prises. Corn, rye and vetch, and alfalfa are the main
crops. A minor acreage of oats and soybeans is also
grown. Corn is the main irrigated crop. The soils are
mainly under dryland cultivation. A significant
acreage is irrigated by sprinklers, commonly the self-
propelled, center-pivot system. West of the North
Fork Elkhorn River the potential for additional irri-
gation is high. Well yields are commonly high. Many
farms have small native or bromegrass pastures.

Livestock is fattened on most farms, and some farms
have dairy herds.

Soil blowing is the main hazard in cultivated areas.
It is controlled to some extent by field windbreaks,
which are common throughout this association.
Water erosion is a hazard in some areas on long
smooth slopes. Improving the organic-matter content
and maintaining soil fertility are important concerns
in management, Lime is commonly needed for alfalfa.

Farms in this association average about 400 acres.
Most farmsteads have access to gravel roads, but
roads are poor along many other section lines. U.S.
Highway No. 20 crosses this association east of Plain-
view. Farm produce is marketed mainly within the
county or in adjacent counties.

3. Thurman-Hadar-Ortello association

Deep, nearly level to gently rolling, sandy and loamy
soils formed in eolian sand and glacial till

This association consists of gently undulating con-
vex ridges and gently rolling hillsides.

This association occupies about 20,000 acres, or
about 6 percent of the county. Thurman soils make up
about 50 percent of this association, Hadar soils 19
percent, and Ortello soils 15 percent. The remaining
16 percent is minor soils.

Thurman soils are mostly gently undulating on
uplands, but a minor acreage is on stream terraces.
These soils are nearly level to gently rolling and
somewhat excessively drained. They have a surface
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layer of grayish-brown and dark grayish-brown
loamy fine sand. Beneath this is grayish-brown loamy
fine sand. The underlying material, at a depth of 19
inches, is very pale brown fine sand.

Hadar soils are gently undulating to gently rolling,
well-drained soils on uplands. These soils have a
surface layer of grayish-brown loamy fine sand about
14 inches thick and a subsoil that is pale-brown loamy
sand in the upper part, light yellowish-brown clay
loam in the middle part, and light-gray clay loam in
the lower part. The underlying material, at a depth of
46 inches, is light-gray clay loam. Stones and pebbles
are scattered throughout the subsoil and underlying
material.

Ortello soils are mainly on uplands, but a minor
acreage is on stream terraces. These soils are nearly
level to gently undulating and well drained. They
have a surface layer of dark grayish-brown fine
sandy loam. Beneath this is grayish-brown fine sandy
loam. The underlying material, at a depth of 26
inches, is pale-brown loamy fine sand.

Minor soils in this association are mainly of the
Betts, Clarno, Loretto, Simeon, and Valentine series.
Betts and Clarno soils are gently sloping or moder-
ately sloping and occupy northwest-facing slopes on
uplands. Loretto soils are nearly level to gently undu-
lating and are on uplands and stream terraces. Si-
meon soils are on ridges above areas of Betts and
Clarno soils. Gently undulating to gently rolling Val-
entine soils are on the highest parts of the landscape.

Farms in this association are diversified, and they
are mainly combination cash grain-livestock enter-
prises. Corn, alfalfa, and rye and vetch are the main
crops. A minor acreage of oats and soybeans is also
grown. About half the acreage of these soils is under
dryland cultivation, and a minor acreage is irrigated
by sprinklers. Range and bromegrass pasture make
up the rest of the acreage, and they are used for
grazing cattle. The potential for additional irrigation
is low. Well yields are commonly low to moderate.
Livestock is fattened on most farms, and some farms
have dairy herds. Several gravel pits are in the
western part of this association.

Soil blowing is the main hazard in cultivated areas.
It can be controlled to some extent by field wind-
breaks, which are common throughout this associa-
tion. Water erosion is a hazard in some areas on long
smooth slopes. Improving the organic-matter content
and maintaining soil fertility are important concerns
in management. Lime is needed in some areas for
alfalfa. Occasional stones and pebbles can damage
farm implements.

Farms in this association average about 480 acres.
Most farmsteads have access to gravel roads, but
roads are poor along many section lines. U.S. High-
way No. 81 crosses part of the association. Farm
produce is marketed mainly within the county or In
Norfolk in adjacent Madison County.

Well Drained and Moderately Well Drained
Seils on Uplands

In this group of associations are nearly level to
strongly sloping silty soils. Three associations are in
this group.

4. Moody-Bazile-Trent association

Deep, nearly level to gently sloping, silty soils formed
in loess and outwash sand

This association consists mainly of nearly level to
gently sloping, long, smooth areas on uplands. It also
consists of nearly level areas near the heads of wide
upland drainageways and on stream terraces.

This association occupies about 40,0600 acres, or
about 11 percent of the county. Moody soils make up
about 55 percent of this association, Bazile soils 25
percent, and Trent soils 12 percent. The remaining 8
percent is minor soils.

Moody soils are in long, smooth areas on uplands.
These soils are nearly level to gently sloping and well
drained. They have a surface layer of dark grayish-
brown and grayish-brown silty clay loam and a sub-
soil of brown and pale-brown silty clay loam. The
underlying material, at a depth of 41 inches, is very
pale brown silt loam.

Bazile soils are in long, smooth areas on uplands
and stream terraces. These soils are nearly level to
gently sloping and well drained. They have a surface
layer of dark grayish-brown silt loam and a subsoil of
grayish-brown light silty clay loam. The underlying
material, at a depth of 27 inches, is very pale brown
sand.

Trent soils are in the lower areas near the heads of
wide upland drainageways and on stream terraces.
These soils are nearly level and moderately well
drained. They have a surface layer of dark-gray and
dark grayish-brown silty clay loam and a subsoil of
grayish-brown to pale-brown silty clay loam. The
underlying material, at a depth of 55 inches, is pale-
brown silt loam.

Minor soils in this association are mainly of the
Butler, Fillmore, Loretto, Nora, and Simeon series.
Butler soils are in upland basins and have very slow
surface drainage. Fillmore soils are in upland depres-
sions and are ponded. Loretto soils are nearly level to
gently sloping and are on uplands. Nora soils are
gently sloping on narrow ridgetops and moderately
sloping on hillsides. Simeon soils are in narrow, con-
vex areas on ridgetops below areas of Bazile soils,
mainly near Plainview,

Farms in this association are diversified, and they
are mainly combination cash grain-livestock enter-
prises. Corn, soybeans, oats, and alfalfa are the main
crops. The soils are mainly under dryland cultivation.
A considerable acreage west of the North Fork Elk-
horn River in the area north of Osmond is irrigated
by sprinklers. High-producing, deep wells can be read-
ily drilled in this area. East of the North Fork
Elkhorn River in the area north of Osmond, the
potential for irrigation is poor because most well
yields are low. Livestock wells are also difficult to
obtain on some farms in this area. Most pastures are
small and are mainly on the less extensive Butler,
Fillmore, and Simeon soils. Some livestock is fattened
and marketed.

The hazard of water erosion is slight or moderate
on the gently sloping soils. Surface drainage 18
needed in cultivated areas of Fillmore soils. Maintain-
ing soil fertility is a concern in management.

Farms in this association average about 320 acres.
Gravel or improved dirt roads are along most section
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lines. Highways that cross the association are paved.
Farm produce is marketed mainly within the county
or in adjacent counties.

5. Crofton-Nora-Moody association
Deep, very gently sloping to steep, silty soils formed in
loess

This association is on uplands. It consists of gently
sloping ridgetops and long, moderately sloping to
strongly sloping side slopes. It also consists of a few,

short_steep sjde slopes that border upland drainage-
ways|(fig. 3). |

This association occupies about 67,000 acres, oy
about 18 percent of the county. Crofton soils make up
about 40 percent of this association, Nora soils 37
percent, and Moody soils 10 percent. The remaining
13 percent is minor soils.

Crofton soils are mainly in narrow, convex areas on
ridgetops and hillsides and in a few areas on short
slopes that border upland drainageways. These soils
are gently sloping to steep and well drained. They

Figure 3. —Pattern of =oils and parent material in Crofton-Nora-Moody association (3) and Hobbe-Hord-Colo assgciation (7).
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have a thin surface layer of pale-brown silt loam. The
underlying material, at a depth of 6 inches, is pale-
brown and very pale brown silt loam. The soils are
calcareous throughout.

Nora soils are in smooth areas on upland ridgetops
and hillsides. These soils are very gently sloping to
strongly sloping and well drained. They have a sur-
face layer of dark grayish-brown silt loam and a
subsoil of brown and pale-brown silt loam. The under-
lying material, at a depth of 35 inches, is very pale
brown silt loam.

Moody soils are in long, smooth areas on ridgetops
and the lower part of hillsides. These soils are gently
sloping and well drained. They have a surface layer of
dark grayish-brown and grayish-brown silty clay
loam and a subsoil of brown and pale-brown silty clay
loam. The underlying material, at 2 depth of 41
inches, is very pale brown silt loam.

Minor soils in this association are mainly of the
Hobbs and Hord series and Silty alluvial land. Hobbs
soils are in narrow drainageways. Hord soils are on
lower colluvial foot slopes below areas of Crofton and
Nora soils and on stream terraces. Silty alluvial land
is along the meandering creek channels on frequently
flooded bottora lands.

Farms in this association are diversified, and they
are mainly combination cash grain-livestock enter-
prises. Corn, soybeans, oats, and alfalfa are the main
crops. The soils are mainly under dryland cultivation.
A minor acreage is irrigated by sprinklers. Brome-
grass is the main grass seeded for pasture on the
gently sloping to strongly sloping soils. The steep
Crofton soils are in native grass, and a few areas are
seeded to bromegrass or alfalfa. On most farms irri-
gation is not feasible because of topography. Well
yields are generally low to high. Many farms have
dairy herds, and some livestock is fattened and mar-
keted.

Water erosion is a hazard on the cultivated soils.
Maintaining soil fertility is an important concern in
management.

Farms in this association average about 400 acres.
Gravel or improved dirt roads are along most section
lines. Highways that cross the association are paved.
Farm produce is marketed within the county or in
adjacent counties.

6. Clarno-Nora-Betts associalion

Deep, very gently slop ing to strongly sloping, silty and
loamy soils formed in glacial 0l and loess

This association consists of areas on gently sloping
ridgetops and long, moderately sloping to strongly
sloping hillsides.

This association occuples about 7,500 acres, or
about 2 percent of the county. Clarno soils make up
about 30 percent of this association, Nora soils 30
percent, and Betts soils 20 percent. The remaining 20
percent is minor soils.

Clarno soils are mainly in smooth areas on upland
ridgetops and northwest-facing hillsides. These soils
are gently sloping to moderately sloping and well
drained. They have a surface layer of dark grayish-
brown loam and a subsoil of grayish-brown and light
brownish-gray clay loam. The underlying material, at

a depth of 28 inches, is light-gray clay loam. A few
stones and pebbles occur throughout the profile.

Nora soils are in smooth areas on upland ridgetops
and hillsides. These soils are very gently sloping to
strongly sloping and well drained. They have a sur-
face layer of dark grayish-brown silt loam and a
subsoil of brown and pale-brown silt loam. The under-
lying material, at a depth of 35 inches, is very pale
brown silt loam.

Betts soils are in convex areas on upland ridgetops
and northwest-facing hillsides. These soils are gently
sloping to moderately sloping and well drained. They
have a surface layer of grayish-brown loam and a
subsoil of pale-brown clay loam. The underlying ma-
terial, at a depth of 18 inches, is light-gray clay loam.
These soils contain some stones and pebbles and are
calcareous throughout.

Minor sbils in this association are mainly of the
Bazile, Longford, Moody, and Simeon series. Bazile,
Longford, and Simeon soils are on ridgetops and have
long gentle slopes above areas of Betts and Clarno
soils. Moody soils are nearly level to gently sloping on
long, smooth hillsides. They are mainly on the highest
parts of the landscape.

Farms in this association are diversified, and they
are mainly combination cash grain-livestock enter-
prises. Corn, oats, and alfalfa are the main crops. The
soils are commonly under dryland cultivation or pas-
ture. A minor acreage is sprinkler irrigated. Irriga-
tion well yields are low to moderate. On most farms
irrigation is not feasible because of the moderately
sloping and strongly sloping topography and low well
vields. Good livestock wells are difficult to obtain in
some areas. Bromegrass is seeded for pasture. About
25 percent of the acreage is range. Many farms have
dairy herds, and some livestock is fattened and mar-
keted. Gravel is pumped from one pit in this associa-
tion.

Water erosion is a hazard in cultivated areas. Ocea-
sional stones and pebbles can damage farm imple-
ments. Small stony or gravelly areas are common and
are better suited to range than to other uses. M aintain-
ing soil fertility is an important concern in manage-
ment,

Farms in this association average about 400 acres.
Most farmsteads have access to gravel roads. Graded
dirt roads are on many section lines. Highways that
cross the association are paved. Farm produce 1s
marketed mainly within the county or in adjacent
counties.

Well Drained and Somewhat Poorly Drained
Soils on Bottom Lands, Stream Terraces.
and Foot Slopes

Only one association is in this group. It consists of
mainly nearly level silty soils.

oy
£ .

Hobbs-Hord-Colo association

Deep, nearly level to gently sloping, silty soils formed
in alluvium and colluwwium

This association consists of nearly level to gently

sloping bottom lands, stream terraces, and foot
slopes, mainly along the North Fork Elkhorn River,
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Yankton Slough, and Middle Branch Logan Creek
(see fig. 3).

This association occupies about 46,000 acres, or
about 13 percent of the county. Hobbs soils make up
about 48 percent of this association, Hord soils 17
percent, and Colo soils 13 percent. The remaining 22
percent is minor soils and land types.

Hobbs soils are on bottom lands. These soils are
nearly level and well drained, and they are seldom to
occasionally flooded. They have a surface layer of
dark grayish-brown, dark-gray, and grayish-brown
silt loam about 37 inches thick. The underlying mate-
rial is brown silt loam.

Hord soils are on stream terraces above the flood
plain and on lower colluvial foot slopes below areas of
Crofton and Nora soils. These soils are nearly level to
gently sloping and well drained. They have a surface
layer of dark grayish-brown silt loam about 21 inches
thick and a silt loam subsoil that is dark grayish brown
in the upper part, grayish brown in the middle part,
and pale brown in the lower part. The underlying
material, at a depth of 47 inches, is pale-brown silt
loam.

Colo soils are mainly at the upper end of wide
bottom lands and side drainageways. These soils are
nearly level and somewhat poorly drained, and they
are seldom to occasionally flooded. They have a sur-
face layer of silt loam about 38 inches thick that is
dark grayish brown in the upper part and dark gray
and mottled in the lower part. Beneath this is a
transitional layer of gray, mottled silty clay loam.
The underlying material is grayish-brown, mottled
silty clay loam.

Minor soils in this association are mainly of the
Clamo, Lamo, Lawet, and Leshara series and Silty
alluvial land. Clamo soils are in low areas on wide
bottom lands, mainly along the North Fork Elkhorn
River. Lamo and Leshara soils are on bottom lands
between areas of Hobbs soils and the base of the
uplands, mainly along the North Fork Elkhorn River.
Lawet soils are near the upper ends of narrow bottom
lands. Silty alluvial land is on frequently flooded,
lower bottom lands near stream channels.

Farms in this association are diversified, and they
are mainly combination cash grain-livestock enter-
prises. Corn, soybeans, oats, and alfalfa are the main
crops. The soils are mainly under dryland cultivation.
Some of this association is irrigated. High-producing
wells can be drilled, and some farmers pump water
from the North Fork Elkhorn River. Gravity irriga-
tion is well suited to most of these soils. Small, tame
or native grass pastures are in the occasionally or
frequently flooded areas near stream channels. Some
livestock is fattened and marketed.

The bottom lands are subject to flooding. Somewhat
poorly drained soils in this association have a water
table that fluctuates seasonally between depths of 3
and 8 feet. Normally these areas can be farmed
without installing drainage tile. Maintaining soil fer-
tility is an important concern in management.

Farms in this association average about 320 acres.
Most farmsteads have access to gravel roads. Roads
are poor on many other section lines. Highways that
cross the association are paved. Farm produce is
marketed mainly within the county or in adjacent

counties. In this association the North Fork Elkhorn
River provides potential for fishing and hunting.

Somewhat Poorly Drained to Very Poorly
Drained Soils on Bottom Lands and Stream
Terraces and in Basins

In this group of associations are level to very
gently undulating sandy and loamy soils. Two associ-
ations are in this group.

8. Elsmere-Ovina-Loup association

Deep, nearly level and very gently undulating, sandy
and loamy soils formed in alluvium

This association consists of nearly level and very
gently undulating bottom lands, stream terraces, and
basins. It oceurs mainly in areas along Willow Creek
and adjacent to the uplands along each side of the
lower part of Dry Creek (fig. 4).

This association occupies about 22,000 acres, or
about 6 percent of the county. Elsmere soils make up
about 42 percent of this association, Ovina soils 20
percent, and Loup soils 16 percent. The remaining 22
percent is minor soils.

Elsmere soils are mainly on stream terraces and in
broad basins adjacent to the sandy uplands. These
soils are nearly level or very gently undulating and
somewhat poorly drained. They have a surface layer
of dark grayish-brown loamy fine sand. Beneath this
is a thin transitional layer of grayish-brown loamy
fine sand. The underlying material, at a depth of 19
ine}ées, is mottled, pale-brown and light-gray fine
sand.

Ovina soils are mainly on stream terraces and in
broad basins adjacent to the mixed sandy and silty
uplands. These soils are nearly level or very gently
undulating and somewhat poorly drained. They have
a surface layer of dark grayish-brown and very dark
grayish-brown fine sandy loam. Below this is a transi-
tional layer of grayish-brown, mottled fine sandy
loam. The underlying material, at a depth of 27
inches, is mottled, pale-brown and light brownish-
gray loamy fine sand.

Loup soils are on bottom lands along upland drain-
ageways and in wet sandhill depressions. These soils
are nearly level and poorly drained or very poorly
drained. They have a surface layer of mottled, dark-
gray fine sandy loam. The mottled underlying mate-
rial is light brownish-gray loamy fine sand in the
upper part, light brownish-gray fine sand in the
middle part, and light-gray fine sand in the lower
part.

Minor soils in this association are of the Colo, Ord,
and Orwet series and Sandy alluvial land. Colo soils
are on stream terraces below the mixed sandy and
silty uplands. Ord and Orwet soils are on bottom
lands, mainly along Willow Creek. Sandy alluvial land
occupies frequently flooded low areas near deepened
stream channels.

Farms in this association are diversified, and they
are combination cash grain-livestock enterprises.
Corn, soybeans, alfalfa, and rye and vetch are the
main crops. The soils are under dryland cultivation or
are used for bromegrass pasture, range, and meadow.
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Figure 4.—Patiern of soils and parent material in Elsmere-Ovina-Loup association (8) and Lawet-Orwet association (9).

A few acres are irrigated by sprinklers. High-produc-
ing wells can be drilled. Where the range is in good
condition, it consists mainly of tall native grasses.
Most of this association is excellent for hay because of
subirrigation from the water table. Livestock is fat-
tened on most farms, and some farms have dairy
herds.

Wetness and soil blowing are the main hazards.
The somewhat poorly drained soils in this association
have a water table that fluctuates seasonally be-
tween depths of 3 and 8 feet. Normally these areas
can be farmed without installing drainage tiles. The
poorly drained and very poorly drained soils have a
seasonal high water table within 2 feet of the surface
and are better suited to hay and range than to most
other uses.- Maintaining soil fertility is a concern in
management.

Farms in this association average about 400 acres.
Most farmsteads have access to gravel roads. State
highway No. 13 crosses part of the association near
Pierce. Farm produce is marketed mainly within the
county or in adjacent counties.

9. Lawet-Orwet association
Deep, nearly level, loamy soils formed in allit viun

This association consists of nearly level bottom
lands, mainly along Dry Creek, Breslau Creek, and
the upper end of Willow Creek (sep fig. 4). |

This association occupies about 19,600 acres, or

about b percent of the county. Lawet soils make up
about 60 percent of this association and Orwet soils 20
percent. The remaining 20 percent is minor soils.

Lawet soils are on the lower part of bottom lands.
These soils are nearly level, poorly drained, and
seldom flooded. They have a surface layer that is
dark-gray loam in the upper part and gray sandy clay
loam in the lower part. The subsoil is gray sandy clay
loam. The underlying material, at a depth of 25
inches, is light-gray sandy loam and sandy clay loam
that in some areas contains thin layers of sand. These
soils are calcareous throughout. The water table fluc-
tuates between depths of 1 foot in spring and 5 feet in
fall.

Orwet soils are on bottom lands. These soils are
nearly level and poorly drained and are seldom
flooded. They have a surface layer of gray, calcareous
loam about 18 inches thick. Beneath this is a transi-
tional layer of gray loamy sand. The underlying
material is mottled, light-gray sand. The water table
fluctuates between depths of 1 foot in spring and 5
feet in fall.

Minor soils in this association are of the Colo and
Lamo series and Marsh and Wet alluvial land. Colo
and Lamo soils are near moderately entrenched creek
channels. Areas of Marsh are in the lowest positions
and are under shallow water most of the time. Wet
alluvial land is in the upper ends of drainageways
where channels are not well formed.

Most of this association is in native grass and is
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used as meadow for hay or as range for grazing
cattle. Soils in this association are better suited to
meadow or range than to most other uses. Where the
range 1s in good condition, it consists mainly of tall
native grasses. These soils are excellent for hay
because of beneficial subirrigation from the water
table. Redtop is an introduced grass that has become
one of the main species in many meadows. A minor
acreage is under dryland cultivation, mainly corn and
soybeans. In cultivated areas erop production ranges
from high in dry years to poor in normal or wet vears.
Wetness is the main limitation. A minor acreage is
tile drained, which results in good stands of corn and
soybeans. Lack of suitable outlets limits the acreage
that can be tiled. The high content of lime in these
soils makes maintaining soil fertility an important
concern in management. The organic-matter content
is high.

Only a few farmsteads are in this association, and
most range and meadows are parts of other upland
associations. State Highway No. 13 traverses part of
this association. Gravel or dirt roads are on many
other section lines. Livestock and farm produce are
marketed within the county or at other markets,

Descriptions of the Soils

This section describes the soil series and mapping
units in Pierce County. A soil series is described in
detail, and then, briefly, each mapping unit in that
series. Unless specifically mentioned otherwise, it is
to be assumed that what is stated about the soil
series holds true for the mapping units in that series,
Thus, to get full information about any one mapping
unit, it is necessary to read both the deseription of
the mapping unit and the description of the soil series
to which it belongs.

An important part of the description of each soil
series is the soil profile, that is, the sequence of layers
from the surface downward to rock or other underly-
ing material. Each series contains two descriptions of
this profile. The first is brief and in terms familiar to
the layman. The second is more detailed and is for
those who need to make thorough and precise studies
of soils. Unless otherwise stated, color terms are for
dry soil. The profile described in the series is repre-
sentative of mapping units in that series. If the
profile of a given mapping unit is different from the
one described for the series, these differences are
stated in describing the mapping unit, or they are
differences that are apparent in the name of the
mapping unit.

A given soil series in this county may be identified
by a different name in a recently published soil
survey of an adjacent county. Some soil boundaries
may not match adjoining areas. Such differences
result from changes in concepts of soil classification
that have occurred since publication.

As mentioned in the section “How This Survey was
Made,” not all mapping units are members of a soil
series. Silty alluvial land, for example, does not belong
to a soil series but, nevertheless, 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 description of a mapping unit are the
capability unit, range site, and windbreak suitability
group in which the mapping unit has been placed.
The page for the description of each capability unit,
range site, and windbreak suitability group can be
learned by referring to the “Guide to Mapping Units”
at the back of this survey. ; ,

The acreage and proportionate extent of each map-
ping unit are shown in[table 1.|Many of the terms
used in describing soils can be found in the “Glos-
sary,” and more detailed information about the termi-
nology and methods of soil m nping can be obtained
from the Soil Survey Manual (5).

Bazile Series

The Bazile series consists of deep, well-drained,
nearly level to gently sloping soils on uplands and
stream terraces. These soils formed in Peoria Loess
or silty outwash material over wind-deposited sand or
sandy outwash material.

In a representative profile the surface layer is dark
grayish-brown silt loam about 12 inches thick. The
subsoil is about 15 inches of grayish-brown, firm light
silty clay loam. The underlving material, between
depths of 27 and 60 inches, is very pale brown sand.

Permeability is moderately slow, and available
water capacity is moderate, These soils release mois-
ture readily to plants. During vears of below-normal
rainfall, they are somewhat droughty, particularly in
July and August. Organic-matter content is moder-
ate, and natural fertility is medium.

Bazile soils are suited to dryland and irrigated farm-
ing. They are also suited to grass, trees, and wildlife
habitat.

Representative profile of Bazile silt loam, 1 to 7
percent slopes, in a cultivated field, 1,320 feet west
and 25 feet north of the southeast corner of sec. 20 T.
2TIN,R.2W.

Ap—( to 6 inches, dark gravish-brown (10YR 4 2) silt Toam,
very dark brown (10YR 2/2) moist: moderate, very
fine, granular structure; slightly hard, friable;
shightly acid; abrupt, smooth bound ary.

Al2—6 to 12 inches, dark grayvish-brown (10YR 4/2) silt loam,
very dark grayish brown (10YR 3/2) moist: moderate,
fine, granular structure; slightly hard, friable;
slightly acid; clear, smooth boundary.

BI—12 to 16 inches, grayvish-brown (10YR 5/2) Hght silty clay

foam, dark brown (10YR 3/3) crushing to dark gray-
ish brown (10YR 4/2) moist; moderate, fine, subangu-
lar blocky structure parting to weak, fine, granular;
hard, firm; neutral; clear, wavy boundary.

B2—16 to 27 inches, gravish-brown (LOYR 5/2) light silty elay
loam, dark gravish brown (10YR 4/2) moist; moder-
ate, medium and fine, subangular blocky structure;
hard, firm; neutral; clear, smooth boundary.

HC—27 to 60 inches, very pale brown (10YR 7/3) sand, pale
brown (10YR 6:3) moist: single grained; loose: neu-
tral,

The thickness of the solum and depth to the underlving
sandy material range from 20 to 40 inches. The A horizon
ranges from 7 to 20 inches in thickness. It is loam, siit loam,
fine sandy loam, loamy fine sand. and fine sand that is
slightly acid to mediwm acid. The B horizon ranges from R to
20 inches in thickness. It is silt loam or silty clay loam that is
slightly acid or neutral. The 11C horizon ranges from loamy
sand to medium sand.
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TABLE 1.—Approximate acreage and proportionate extent of the souls

11

Soil Acres Percent Soil Acres Percent
Bazile loam, terrace, 0 to 1 percent slopes _. 2,500 0.7 Loretto loam, 0 to 1 percent slopes __________ 1,650 k)
Barzile silt loam, 0 to 1 percent slopes 1,700 5 Loretto loam, 1 to 7 percent slopes _____ _ 2,700 NI
Bazile silt loam, 1 to 7 percent slopes ... __ 8,500 2.3| | Loup fine sandy loam IR 2,900 8
Bazile soils, 0 to 1 percent slopes 1,050 3 Loupseils ________ I 870 2
Bazile soils, 1 to 7 percent slopes 9,400 261 |Marsh 130 9
Bazile soils, terrace, 0 to 1 percent %lopes 1,100 .31 | Moody silty clay loam, 0 to 1 percent slopes _ 2,800 .8
Betts loam, 3 to 11 per(ent slopes, eroded 1,650 51 | Moody silty clay loam, 1 to 7 percent slopes __ 22,750 6.2
Blown-outland ________________________._. 135 O] Nora silt loam, 1 to 7 percent slopes . __ 11,100 3.0
Boelus-Loretto complex, 0 to 2 percent Nora silt loam, 7 to 11 percent slopes ______ 10,500 2.9
slopes ________________. I 8,600 2.3 Nora silt loam, 11 to 17 percent slopes .._.___ 680 2
Boelus-Loretto complex, 2 to 7 percent Nora-Thurman complex, 7 to 11 percent
slopes ____ ___________________ ... o 9,600 2.6 slopes ... __ R 3,650 1.0
Butler silty clay loam R S 990 3 Nora-Thurman Complcx 11 to 17 pmcent
Cass fine ‘xandy loam ... .. - 1,350 4 slopes _ I [ 315 1
Cassloam __ . . . .. e 630 2 Ord fine sandy loam ________ e 1,400 -4
Clamo silty elay ____________ . 1,100 3| 10rd loam SR 910 2
Clamo- ﬂickspots compiex . 305 1 Ortello fine sandy Joam, 0 to 2 pucent
Clarno loam, 2 to 7 percent slopes ..______ 1,250 .3 slopes ____ ] 3,350 9
Clarno loam, 7 to 11 percent slopes 1,200 3 Ortello fine sdndv 1oam 2to 7 percent
Colo fine sandy loam, overblown ___ 1,050 3 slopes ___. [ 9,300 2.5
Colo silt loam . e 6,300 170 | Ortello fine %andy Joam, terrace, 0 to 2
Crofton silt anm 3 to 7 percent siopm percent slopes - o 7,900 2.2
eroded _.__.___ L 235 1 Ortello loam, terrace, 0 to 1 percent %Iopes - 700 2
Crofton silt l()dm 7 to 17 percent s}ope Orwet loam . e 4,500 1.2
eroded . .. o 2,400 7| | Ovina fine xand\, ioam 0to2 per( cent slopes 3,850 1.0
Crofton silt loam, 17 to 30 percent s}ope 780 2 Ovina loam, 0 to 1 percent slopes I 350 B
Crofton-Nora silt loams, 1 to 7 percent ()vina-Siicksp@ts complex ________ . _______ 320 1
slopes, eroded | U : 5,700 1.6 Paka sandy loam, 3 to 8 percent slopes ____ 530 1
Crofton-Nora silt loam% 7 to 11 peuent Paka sandy clay ioam 3to 8 pexcent siopes 340 .1
slopes, eroded ___ .. 26,500 7.2 Sandy alluvial land N e 600 2
Crofton-Mora silt loama 11 to 17 pez‘cent Silty alluvial land _____ 3,500 1.0
slopes, eroded I ) 2,950 2| | Simeon sandy loam, 3 to ¢ 9 neuent sk)pex 700 2
Elsmere loamy fine sand 0 to 2 pucent Thurman loamy fine sand, 0 to 2 percent
slopes ... 4,800 2.7 slopes ____._. . . 8,700 2.4
Fillmore Complex . e 910 21 |Thurman anmv fine sand 2 to 7 p‘*r(ent
Hadar loamy fine nand ERT percent slopes ____ . . . 37,750 10.3
slopes _____ e 3,100 8| |Thurman Ic)amv fine xand tmram 0 to 2
Hadar-Thurman qomplex, 7 to 11 percent percent slopes ...____ I 3,300 9
slopes . S 1,300 A4} [ Thurman fine sandy loam 7to 11 percent
Hobbs silt loam - . 12,800 3.5 slopes __ . 2,400 7
Hobbs silt loam, caleareous _ e 3,600 9! | Thurman and Valentine xmis 1to7 pexaent
Hobbs silt loam, oceasionally flooded 2,900 R slopes _______ e 8,200 2.2
Hord silt loam ________ I 5,200 1.4| |Trent silty clay 10810 oo 5,000 1.4
Hord-Hobbs silt l<>am<a Oto 7 peicent %iopek . 13,400 3.6 |Valentine fine sand, milmg [ 7,800 2.1
Lamo silty clay loam  ___________ I 3,350 9| |Valentine and Thurman soils, roﬂmg ,,,,, 21,750 5.9
Lawet loam _________ . 10,600 2.9 Wet alluvial land .. _ 2,350 6
Lawet-Slickspots complex o 1,900 H Gravel pits . I 185 1
Leshara silt loam ; e 2,900 B Intermittent lakes . 105 *)
Longford loam, 1 to 5 percent slopes . _ 115 Q) Takes ... _________ o 35 *)
Longford soils, 2 to 8 percent slopes, eroded . 350 1
Loretto fine sandy loam, terrace, 00 to 2 Total . - L 366,720 100.0
percent slopes ___ . . e 1,850 b

! Less than 0.05 percent.

Baxile soils are near Lovetto, Moody, Ortello, and Thurman
sotls, Theyv are coarser textured below a depth of 27 inches

than Loretto and Moody soils.

clay loam that is lacking in Ortello and Thurman soils.

They have a B horizon of silty

Also,

the material in this horizon is finer textured than the mate-
rial that is at a comparable depth in those soils.

Bazile loam, terrace, 0 to I percent slopes (BaA) —
This s0il is on stream terraces. Areas range from 5 to
250 acres in size. This soil has a profile simiar to the
one described as representative of the series, but the
surface layer is loam about 20 inches thick.

Included with this soil in mapping were small areas
where the underlying material is mixed coarse sand
and gravel and a few areas of Hord and Ortello soils.

Also included were a few small alkali spots, depres-
sions, and sand and gravel areas, all of which are
identified by spot symbols on the detailed soil map.

In places this soil receives additional water that
runs in from hxghez elevations. In some years this soil
is droughty during part of July and August. Runoffis

slow. This soil is easy to till.

Most of the acreage is cultivated. Corn, oats, soy-

beans,

and alfalfa are the main crops.

A %mdli

acreage is irrigated. A small acreage is seeded to
bromegrass and is used for pasture. Alfalfa and trees
receive some beneficial subnxlgatlon from the water
table, which is at a depth of 5 to 15 feet. Capability

units 11s-5, dryland, and I-7

range site; windbreak sultdbihty group 4.

,irrigated; Silty Lowland
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Bazile silt loam, 0 to 1 percent slopes (BbA)—This
soil is on uplands. Areas range from 5 to 80 acres in
size. This s0il has a profile similar to the one de-
scribed as representative of the series, but the sur-
face layer is slightly thicker.

Included with this soil in mapping were a few areas
of Loretto and Moody soils. Also included were small
depressions and sandy areas, both of which are iden-
tified by spot symbols on the detailed soil map.

In some years this soil is droughty during part of
Jtlllly and August. Runoff is slow. This soil is easy to
till, :

Most of the acreage is cultivated. Corn, oats, soy-
beans, and alfalfa are the main crops. A small
acreage is irrigated. A few small areas are seeded to
bromegrass and are used for pasture. Capability units
IIs-5, dryland, and I-7, irrigated; Silty range site;
windbreak suitability group 4.

Bazile silt loam, 1 10 7 percent slopes (BbC).—This
soil has long, plane slopes and is on uplands. Areas
range from 5 to 200 acres in size. This soil has the
profile deseribed as representative of the series.

Included with this soil in mapping were many small
areas of Loretto and Moody soils and some areas
where the surface layer is loam. Also included were a
few small sandy areas and outerops of glacial till,
both of which are identified by spot symbols on the
detailed soil map.

The hazard of water erosion is slight to moderate.
Runoff is medium. This soil is easy to till. It is
somewhat droughty during vears of below normal
rainfall.

Most of the acreage is cultivated. Corn, grain
sorghum, oats, soybeans, and alfalfa are the main
crops. A small acreage is irrigated by sprinklers. A
small acreage is seeded to bromegrass and is used for
pasture. Capability units ITle-1, dryland, and 11le-7,
irrigated; Silty range site; windbreak suitability
group 4.

Bazile soils, 0 to 1 percent slopes (BcA)—These
soils are on uplands where a thin overblow of moder-
ately coarse textured and coarse textured material
covered the loess in which these soils formed. Areas
range from 5 to 80 acres in size. These soils have a
profile similar to the one described as representative
of the series, but the surface layer is fine sandy loam,
loamy fine sand, or fine sand about 12 inches thick.

Included with these soils in mapping were small
areas of Ortelle and Thurman soils, areas of the
Boelus-Loretto complex, and some small areas where
the surface layer is loam.

These soils are subject to soil blowing. They are
somewhat droughty during years of below normal
rainfall. Runoff is very slow. The soils are easy to
work.

Nearly all of the acreage is cultivated. Corn, soy-
beans, ryve sown with vetch, and alfalfa are the main
crops. A small acreage is irrigated. Capability units
Ile-6, dryland, and Ile-9, irrigated; Sandy range site;
windbreak suitability group 3.

Bazile soils, 1 to 7 percent slopes (BcC).—These
soils are on uplands where a thin overblow of moder-
ately coarse textured and coarse textured soil mate-
rial covered the loess in which these soils formed.

Slopes are long and plane in some places and short
and undulating in others, Areas range from 5 to 300
acres in size. These soils have a profile similar to the
one described as representative of the series, but the
surface layer is fine sandy loam, loamy fine sand, and
fine sand.

Included with these soils in mapping were irregu-
larly shaped areas of Ortello and Thurman soils,
areas of the Boelus-Loretto complex, and some small
areas where the surface layer is loam. Also included
were a few small outerops of glacial till, which are
identified by spot symbols on the detailed soil map.

These soils are susceptible to soil blowing. Water
erosion is a hazard in areas where slopes are long and
plane. The hazard of gully erosion is severe near
drainageways. These soils are somewhat droughty
during years of below normal rainfall. Runoff is slow
to medium. The soils are easy to till.

Most of the acreage is cultivated. corn, soybeans,
rye sown with vetch, and alfalfa are the main crops.
A small acreage is irrigated by sprinklers. A few
areas are seeded to bromegrass and are used for
pasture. A small acreage is in native grass and is
used for range. Capability units 1Ile-6, dryland, and
I1le-9, irrigated; Sandy range site; windbreak suita-
bility group 3.

Bazile soils, terrace, 0 to 1 percent slopes (BdA).—
These soils are on stream terraces where moderately
coarse textured and coarse textured material is about
12 inches thick over the original surface layer. Areas
range from 5 to 40 acres in size. These soils have a
profile similar to the one described as representative
of the series, but the surface layer is fine sandy loam,
loamy fine sand, and fine sand about 12 inches thick.

Included with these soils in mapping were small
areas of Hord, Loretto, and Ortello soils. Also in-
cluded were some small areas where the surface layer
is loam and a few areas where slopes are 1 to 2
percent.

The hazard of soil blowing is slight to moderate.
Runoff is very slow. These soils are somewhat
droughty during years of below normal rainfall.
Fieldwork is easy to perform.

The large areas are cultivated and are used mainly
for corn, soybeans, and alfalfa. A small acreage is
irrigated. A few areas are seeded to bromegrass and
are used for pasture. Small areas are in native grass
and are used for range or hay. Alfalfa and trees
receive beneficial subirrigation from the water table,
which is 5 to 15 feet below the surface. Capability
units Ile-6, dryland, and Ile-9, irrigated; Sandy range
site; windbreak suitability group 3.

Betts Series

The Betts series consists of deep, well-drained,
calcareous, gently sloping or moderately sloping soils
that formed in glacial till. These soils are on narrow
ridgetops and smooth to convex hillsides on uplands.

In a representative profile the surface layer is
grayish-brown loam about 8 inches thick. The subsoil
is about 12 inches of pale-brown, firm clay loam that
contains accumulated masses of lime. The underlying
material, between depths of 18 and 60 inches, is light-
gray, mottled clay loam. The upper part, to a depth of
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40 inches, contains accumulated masses of lime. The
profile contains a few pebbles and stones and is
caleareous throughout.

Permeability 1s moderate, and available water ca-
pacity is high. These soils release moisture readily to
plants. Organic-matter content is moderately low,
and natural fertility is low. These soils are low in
content of available phosphorus and zine, and they
are high in content of calcium.

Betts soils are marginal for dryland and irrigated
farming. They are well suited to grass. They are also
suited to trees and wildlife habitat.

Representative profile of Betts loam, 3 to 11 per-
cent slopes, eroded, in a cultivated field, 660 feet east
and 300 feet north of the southwest corner of the
southeast quarter of sec. 8, T. 27 N, R. 2 W

Ap—~0 to 6 inches, grayish-brown (10YR 5/2) loam, dark gray-
ish brown (10YR 4/2) moist; moderate, very fine,
granular structure; slightly hard, friable; few peb-
bles; strong effervescence; moderately alkaline; ab-
rupt, smooth boundary.

Bea—86 to 18 inches, pale-brown (10YR #/3) ¢clay loam, brown
(10YR 5/3) moist; common, fine, faint, vellowish-
brown (10YR 56). relict mottles: weak, fine and very
fine, subangular blocky structure; hard, firm; few
pebbles; common, fine to coarse, accumulated mas-
ses of lime; strong effervescence; moderately alka-
line; gradual, wavy boundary.

Clea—18 to 40 inches, light-gray (2.5Y T/2) clay loam, light
brownish gray (2.5Y 6/2) moist; many, medium, dis-
tincet, vellowish-brown (10YR 5/6), relict mottles;
moderate, coarse and fine, angular blocky structure;
hard, firm; few pebbles; common, fine to coarse,
accumulated masses of lime; strong effervescence:
moderately alkaline; gradual, wavy boundary.

(240 to 60 inches, light-gray (2.5Y clay loam, light
brownish gray (2.5Y 6/2) moist; many, medium, dis-
tinet, vellowish-brown (10YR 5/6), relict mottles;
massive: hard, firm; few pebbles; strong efferves-
cence; moderately alkaline.

The A horizon ranges from 3 to 6 inches in thickness and is
loam or clay loam. The B horizon ranges from 4 to 12 inches
in thickness and is loam or clay loam. The €2 horizon is at a
depth of 20 to 45 inches. In some areas a few boulders are on
the surface and throughout the profile,

Betts soils are near Clarno, Crofton, Hadar, and Nora soils.
They have a thinner A horizon and are shallower to lime
than Clarno or Nora soils. They formed in glacial till, whereas
Crofton and Nora soils formed in Peoria Loess. Betts soils are
finer textured in the A horizon and in the upper part of the B
horizon than Hadar soils.

Betts leam, 3 te 11 percent siopes, eroded
(BeD2).—This soil is mainly on hillsides that face
northwest and on plane to convex ridgetops on glacial
uplands. Areas range from 5 to 40 acres in size.

Included with this soil in mapping were a few areas
of soils that have a surface layer of clay loam; a few
areas of strongly sloping to steep Betts soils; and
small areas of Clarno, Crofton, Nora, and Simeon
soils. Also included were a few, small, gravelly areas
and a few areas where slopes are short and steep,
both of which are identified by spot symbols on the
detailed soil map.

Water erosion is a hazard if this soil is cultivated.
The hazard of sheet and rill erosion is very severe,
and gully erosion is common near dralnageways.
Runoff is medium to rapid. This scil is somewhat
difficult to work, because a few stones and pebbles
are on the surface and in the plow layer.

This soil is used for crops, tame pasture, and range.
Corn, oats, and alfalfa are the main crops. The

acreage under irrigation is small, because good wells
are difficult to obtain. Bromegrass is the main grass
seeded for pasture. Areas in native grasses are used
mainly for range, but a small acreage is mowed for
hay. Capability units IVe-9, dryland, and IVe-4, irri-
gated; Limy Upland range site; windbreak suitability
group 5.

Blown-out Land

Blown-out land (1 to 30 percent slopes) (Bn) is in
areas of undulating to rolling sandhills that are
mostly barren of vegetation. It also is in small bowl-
shaped areas that have been hollowed out by
northwesterly winds. Areas of Blown-out land range
from 5 to 30 acres in size.

Blown-out land consists of loose, brown fine sand
that shifts easily as the wind blows. It is medium acid
or slightly acid. Runoff is very slow. This land type
occurs in areas where the native grasses have been
destroyed by cattle trailing, livestock concentration,
or cultivation. The hazard of soil blowing is very
severe, and sand from the blowouts accumulates in
adjacent arveas. The side slopes are commonly steep
and require some shaping before they can be seeded.

Blown-out land is used for range, but it has very
little grass for grazing. Capability unit VIle-5, dry-
land: Sands range site; windbreak suitability group
10,

Boelus Series

The Boelus series consists of deep, well-drained,
nearly level to gently undulating soils on uplands.
These soils formed in a thin layer of eolian sand and
the underlying Peoria Loess.

In a representative profile, the surface layer is
loamy fine sand about 23 inches thick. It 1s dark
erayish brown in the upper 16 inches and grayish
brown in the lower 7 inches. The subsoil is pale-
brown, friable silt loam about 24 inches thick. The
underlying material, between depths of 47 and 60
inches, is very pale brown, calcareous silt loam.

Permeability is rapid in the upper sandy part of the
profile and moderate in the lower silty part. Available
water capacity is high. These soils release moisture
readily to plants. Organic-matter content is moder-
ately low, and natural fertility is medium.

Boelus soils are well suited to dryland and irrigated
farming. They are also suited to tame and native
grasses, trees, and wildlife habitat.

Representative profile of Boelus loamy fine sand in
an area of Boelus-Loretto complex, 2 to 7 percent
slopes, in a cultivated field, 1,320 feet east and 575
feet north of the southwest corner of sec. 27, T. 26 N.,
R.3W.:

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

A12-7 to 16 inches, dark grayish-brown (10YR 4/2) loamy fﬁne
sand, very dark grayish brown (10YR 3/2) moist;
weak, fine and very fine, granular structure; soft,
very frinble; medium acid; clear, smooth boundary.

Al13—16 to 29 inches, grayish-brown (10YR 5/2) loamy fine
sand, dark grayish brown (10YR 4/2) moist; weak,
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fine and very fine, granular structure; soft, very
friable; medium acid; clear, smooth boundary.

[IB2—23 to 35 inches, pale-brown (10YR 6/3) silt loam, dark
grayish brown (160 YR 4/2) moist; weak, medium and
fine, subangular blocky structure; slightly hard, fria-
ble; neutral; gradual, wavy boundary.

1TB3-35 to 47 inches, pale-brown (10YR 6/3) silt loam, brown
(10YR 5/3) moist; few, fine, faint, yvellow (10YR 7/6)
and g {(10YR 6/1), relict mottles; weak, medium,
prismatic structure parting to weak, medium, suban-
gular blocky; slightly hard, friable; neutral; gradual,
wavy boundary.

HC—47 to 60 inches, very pale brown (10YR 7/4) silt loam.
vellowish brown (10YR 5/4) moist; common, fine,
faint, vellow (10YR 7/6) and gray (10YR 5/1), relict
motties; weak, medium, prismatic structure; slightly
hard, friable; strong effervescence; few fine and
medium Jime concretions; moderately alkaline,

The A horizon ranges from 10 to 25 inches in thickness. It is
loamy fine sand or fine sand that is medium acid or slightly
acid. The 11B2 horizon is silt leam or silty c¢lay loam. Lime is
at a depth of 30 to 55 inches.

Boelus soils are near Loretto, Nora, and Thurman soils and
have a profile similar to Hadar soils. They have a cos
textured A horizon than Lorvetto and Nora soils. T}
finer textured 1B and I1C horizons than the materi
at a comparable depth in Thurman solls. They ha
FIC horizons that formed in Peoria Loess, whereas in Hadar
soils these horizons formed in glacial till.

Boelus-Loretto complex, 0 to
(BoA).—The soils in this complex are on uplands in
areas where Peoria Loess has an overblow of eolian
sand. Slopes are plane or complex. Areas range from
5 to 150 acres in size. This complex is about 60
percent Boelus loamy fine sand, 30 percent Loretto
fine sandy loam, and 10 percent other soils.

The Boelus and Loretto soils have profiles similar
to those described as representative of their respec-
tive series, but the surface layer is slightly thicker
and lime is at a greater depth.

Included with these soils in mapping were small
areas of Bazile, Hord, Ortello, Nora, and Thurman
solls and some areas of Boelus soils that have a
surface layer of fine sand. Also included were small
depressions, which are identified by spot symbols on
the detailed soil map.

Soil blowing is the principal hazard. Runoff is very
slow. The soils ave easy to till.

Most of the acreage is cultivated, Corn is the main
crop, but a small acreage of sovbeans, oats, and
alfalfa and of rye sown with vetch is also grown. A
few areas are irrigated. A minor acreage is seeded to
bromegrass and is used for pasture. A small acreage
I1s in native grass and is used for range and hay.
Capability units Ile-6, dryland, and Ile-10, irrigated;
Sandy range site; windbreak suitability group 3.

2 percent slopes

Boelus-Loretto complex, 2 1o 7 percent slopes
(BoC).—The soils in this complex are on uplands.
Slopes are long and plane in some places and undulat-
ing in others. These soils occur in areas where Peoria
Loess has an overblow of eolian sand. Areas range
from 5 to 240 acres in size. This complex is about 65
percent Boelus loamy fine sand, 25 percent Loretto
fine sandy loam, and 10 percent other soils.

The Boelus soil has the profile described as repre-
sentative of the Boelus series. The Loretto soil has a
profile similar to the one described as representative
of the Loretto series, but the surface layer is slightly
thinner.

SOIL SURVEY

Included with these soils in mapping were small
areas of Bazile, Ortello, Nora, and Thurman soils and
some areas of Boelus soils that have a surface layer
of fine sand.

These soils are susceptible to water erosion and soil
blowing. Gully erosion is a hazard near drainage-
ways. Runoff is slow to medium. The soils are easy to
till.

Most of the acreage is cultivated. The main crops
are corn and alfalfa, but a smaller acreage is used for
sovbeans and oats and for rve sown with vetch. Some
areas are irrigated by sprinklers. A small acreage ig
seeded to bromegrass and is used for pasture. A few
areas are in native grass and are used for range and
hay. Capability units IIle-6, dryland, and Ille-10,
irrigated; Sandy range site; windbreak suitability
group 3.

Butler Series

The Butler series consists of deep, somewhat poorly
drained, nearly level soils that formed in loess. These
soils are in upland basins that have very slow surface
drainage.

In a representative profile the surface layer is
dark-gray silty clay loam about 12 inches thick, The
subsoil is very firm silty clay about 34 inches thick. It
is very dark gray in the upper 16 inches, dark gray in
the next 12 inches, and gray in the lower 6 inches.
The underlying material, between depths of 46 and 60
inches, is olive-gray silty clay loam.

Permeability is slow, and available water capacity
is moderate, The soils are somewhat droughty in
summer because moisture cannot readily penetrate
the claypan subsoil, and this limits the storage of
moisture and the growth of roots. Organic-matter
content is moderate, and natural fertility is medium.

Buatler soils are suited to drvland and irrigated
farming. They are also suited to tame or native grass,
trees, and wildlife habitat.

Representative profile of Butler silty clay loam, in a
cultivated field, 240 feet east and 20 feet north of the
southwest corner of the northwest quarter of sec. 7,
T .28 N, R. 3 W,

Ap—0 to 7 inches, dark-gray (10YR 4'1) silty clay loam, very
dark brown (10YR 2°2) moist; moderate, fine and
very fine, granular structure; hard, firm; medium
acid; abrupt, smooth boundary.

ATZ2—Tto 12 inches, dark-grav (10YR 4/1) silty clay loam, very
dark brown (I0YR 2/2) moist; moderate, fine and
very fine, granular structure; hard, firm: medium
acid; abrupt, smooth boundary.

B21t—12 to 28 inches, very dark grav (JOYR 1) silty elay,
black (I0YR 2/1) moist; moderate, fine, prismatic
structure parting to moderate, medium and fine,
angular blocky; very hard, vevy firm; films on faces
of peds; few fine iron or manganese pellets: medium
acid; gradual, wavy boundary.

B22t—28 to 40 inches, dark-gray (10YR 41) silty elav, black
(TOY R 2/1) moist; weak, medium, prismatic structure
parting to fine, angular blocky; very hard, very firm;
shightly acid; gradual, wavy boundary.

B3—10 to 46 inches, gray (5Y 51 silty clay, dark grav (5Y 41)
moist; weak, medium, prismatic structure parting to
very fine, angular blocky; very hard, very firm:
slightly acid; elear, wavy boundary.

C—46 to 60 inches, olive-gray (AY 5/2) silty clay loam, olive
gray (5Y 4/2) moist; weak, medium, prismatic struc-
ture; hard, firm; neutral.
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The solum ranges from 30 to 50 inches in thickness. The Al
horizon ranges from 7 to 14 inches in thickness and is silt
loam or silty clay loam. In some areas there is an A2 horizon
of gray silt loam 1 to 2 inches thick. The € horizon is mainly
Peoria Loess, but in places it includes silty material of the
Sappa Formation.

Butler soils have a B horizon that is similar in texture to
Clamo and Longford soils, and they are near Fillmore and
Trent soils. They do not have the moderately high water
table, mottles, and lime in the B3 and C horizons, which are
characteristic of Clamo soils. They are more poorly drained
and have a grayer B horizon than Longford soils. They are
better drained and lack or have a thinner AZ horizon than
Fillmore soils. They are more poorly drained and have a more
clayey B horizon than Trent soils.

Butler siltv clay loam (0 to 1 percent slopes) (Bt).—
This soil is on loess uplands. It occurs on the land-
scape between areas of well-drained, sloping soils and
poorly drained soils in depressions. Areas are gener-
ally oval in shape and range from 5 to 100 acres in
size.

Included with this soil in mapping were small areas
of Fillmore and Trent soils and a few small areas of
soils that have a surface laver of silt loam. Also
included were a few small depressions, which are
identified by a spot symbol on the detailed soil map.

Wetness is the principal limitation in cultivated
areas. The soil receives additional water as runoff
from higher elevations. Runoff is very slow. The slow
permeability of the subsoil prevents easy movement
of water through the soil. During dry seasons, the
clayey subsoil limits the amount of available water to
plant roots. This soil is somewhat difficult to till
because it is firm when moist and stays wet for fairly
long periods after rain.

Most of the acreage is cultivated or in tame pas-
ture. Corn and alfalfa are the main crops, but a small
acreage is in soybeans, grain sorghum, and oats. Corn
is the main irrigated crop. Bromegrass is the main
grass seeded for pasture. A small acreage is in native
grass and is used for range and hay. Open-land
wildlife feed in areas of this soil. Capability units IIw-
2, dryland, and Ilw-1, irrigated; Clayey Overflow
range site; windbreak suitability group 2.

Cass Series

The Cass series consists of deep, well-drained,
nearly level soils on bottom lands, mainly in the
valley of the North Fork Elkhorn River. These soils
formed in alluvium,

In a representative profile the surface layer is very
dark grayish-brown fine sandy loam about 20 inches
thick. The underlying material to a depth of 60 inches
is 15 inches of grayish-brown loamy fine sand, 11
inches of dark grayish-brown very fine sandy loam,
and 14 inches of light brownish-gray sand. The soil is
mottled below a depth of 35 inches.

Permeability is mederately rapid, and available
water capacity is moderate. The water table ranges
in depth from 8 feet in spring to about 15 feet in fall.
These soils absorb moisture easily and release it
readily to plants. They are flooded about once every 3
years, mainly in spring after a rapid snowmelt or
heavy rain. Organic-matter content is moderately
low, and natural fertility is medium.

Cass soils are well suited to cultivated crops and
grass. They respond well to irrigation. Trees and
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shrubs grow well in windbreaks, and the soils can
also be used for wildlife habitat.

Representative profile of Cass fine sandy loam, in a
cultivated field, 530 feet west and 20 feet north of the
southeast corner of the southwest quarter of sec. 7, T.
26 N, R.1 W

Ap—0 to 6 inches, very dark grayish-brown (10YR 3/2) fine
sandy loam, very dark brown (10YR 2/2) moist; weak,
fine and very fine, granular structure; slightly hard,
friable; neutral; abrupt, smooth boundary.

A12—6 to 13 inches, very dark grayish-brown (10YR 3/2) fine
sandy loam, very dark brown (10 YR 2/2) moist; weak,
fine, granular structure; slightly hard, very friable;
neutral; clear, smooth boundary.

A13—13 to 20 inches, very dark grayish-brown (10YR 3/2) fine
sandy loam, very dark brown (10YR 2/2) moist; weak,
very fine, granular structure; slightly hard, very
friable; neutral; clear, smooth boundary.

C1—20 to 35 inches, grayish-brown (10YR 5/2) loamy fine
sand, dark grayish brown (10YR 4/2) moist; weak,
very fine, crumb structure; soft, very friable; neu-
tral; clear, smooth boundary.

Ab—35 to 46 inches, dark grayish-brown (10YR 4/2) very fine

sandy loam, very dark grayish brown (10YR 3/2)

moist; few, fine, faint, yellowish-brown (10YR 5/8)

mottles: weak, very fine, granular structure; slightly

hard, friable; neutral; clear, smooth boundary.

to 60 inches, light brownish-gray (10YR 6/2) sand,

grayish brown (10YR 5/2) moist; few, fine, distinct,

vellow (10YR 7/8) mottles; single grained; loose; neu-
tral,

1HC—46

The A horizon ranges from 10 to 20 inches in thickness. In
places a slightly lighter colored layer of overwash material is
on the surface. The A horizon is loam or fine sandy loam and
ranges from medium acid to neutral. The C horizon ranges
from very fine sandy loam to sand, but in places it contains
thin layers of sandy clay loam and loam. Buried soils are in
many areas. Gray clay 1s at a depth of 6 to 10 feet in many
places.

Cass soils are near Elsmere, Hobbs, Ord, and Ovina soils.
They have a lower water table than Elsmere, Ord, and Ovina
soils. In addition, they are not so coarse textured in the upper
part of the C horizon as Elsmere soils. They are coarser
textured throughout than Hobbs soils.

Cass fine sandy loam (0 to 2 percent slopes) (Ca).—
This soil is adjacent to meandering stream channels.
In places there are low hummocks, and in other
places there are narrow swales. Areas range from 5
to 40 acres in size. This soil has the profile described
as representative of the series.

Included with this soil in mapping were small areas
of Hobbs silt loam, Ord fine sandy loam, and Sandy
alluvial land. Also included were a few small areas
where the surface layer is loamy fine sand and a few
areas that are occasionally flooded. Small depressions
are identified by a spot symbol on the detailed soil
map.

This soil is droughty during midsummer unless rain
is timely. Soil blowing is a hazard unless the soil is
adequately protected. Runoff is very slow.

Most of the acreage is cultivated. Corn is the main
crop, but soybeans, oats, and alfalfa are also grown. A
small acreage is irrigated. Capability units I1s-6, dry-
land, and 11s-8, irrigated; Sandy Lowland range site;
windbreak suitability group 3.

Cass loam (0 to 2 percent slopes) (Cb).—This soil is
on bottom lands. Areas range from 5 to 40 acres in
size. This soil has a profile similar to the one de-
scribed as representative of the series, but the sur-
face layer is loam about 8 inches thick.
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Included with this soil in mapping were small areas
of Hobbs silt loam, Cass fine sandy loam, and Ord
loam. Also included were areas of Sandy alluvial land
near the channels of the North Fork Elkhorn River
and areas where lighter colored overwash is on the
surface.

This soil is well suited to cultivated crops. During
years of below-normal rainfall, erops can be under
moisture stress during July and August. Runoff is
slow.

Almost all the acreage is cultivated. Only a small
part is irrigated, but the response of crops to the
additional water is good. Corn, soybeans, and alfalfa
are the main crops. Capability units I-1, dryland, and
1-8, irrigated; Sandy Lowland range site; windbreak
suitability group 1.

Clamo Series

The Clamo series consists of deep, somewhat poorly
drained, nearly level soils that formed in clayey allu-
vium. These soils are on bottom lands of the North
Fork Elkhorn River and at the upper end of Willow
Creek.

In a representative profile the surface layer is silty
clay about 20 inches thick. It is dark gray in the
upper 7 inches and very dark gray in the lower 13
inches. The subsoil is very firm silty clay about 28
inches thick. It is dark gray in the upper 18 inches
and gray mottled with yellow in the lower 10 inches.
The underlying material, between depths of 48 and 60
inches, is light olive-gray, mottled silty clay. The soil
is calcareous below a depth of 38 inches.

Clamo soils have slow permeability and moderate
available water capacity. These soils absorb moisture
slowly and release it slowly to plants. They are diffi-
cult to work because they are very hard when dry
and very sticky when wet. The water table ranges in
depth from 3 feet in spring to 8 feet in fall. Organic-
matter content is moderate, and natural fertility is
medium.

Clamo soils are suited to dryland and irrigated
farming. They can be used for native or tame grass,
trees and shrubs in windbreaks, and wildlife habitat.

Representative profile of Clamo silty clay, in a
cultivated field, 480 feet west and 100 feet south of
the northeast corner of the northwest quarter of sec.
36, T.26 N, R. 2 W.

Ap—~0to Tinches, dark-gray (10YR 4/1) silty clay, black (10YR
2/1) moist; moderate, fine, granular structure; very
hard, very firm; neutral; abrupt, smooth boundary.

A12-—7 to 20 inches, very dark gray (10YR 3/1) silty clay,
black (10YR 2/1) moist; strong, medium and fine,
granular structure; very hard, very firm; neutral;
clear, smooth boundary.

B2-—20 to 38 inches, dark-gray (10YR 4/1) silty clay, very dark
gray (10YR 3/1) moist; strong, medium, prismatic
structure parting to strong, fine, angular blocky;
very hard, very firm; neutral; clear, smooth bound-
ary.

B3gca—38 to 48 inches, gray (5Y 5/1) silty clay, dark gray (5Y
4/1) moist; common, fine, distinct, yellow (Y 7/6)
mottles; strong, medium, prismatic structure part-
ing to strong, fine, angular blocky; very hard, very
firm; many small lime concretions (2 percent lime);
violent effervescence; moderately alkaline; clear,
smooth boundary.

Cg—48 to 60 inches, light olive-gray (5Y 6/2) silty clay, olive
gray (5Y 5/2) moist; many, medium, distinct, yellow

(5Y 7/6) mottles; massive; very hard, very firm; few
small lime concretions (2 percent lime); violent effer-
vescence; moderately alkaline.

The A horizon ranges from 15 to 30 inches in thickness. It is
mainly silty clay, but in places it is silty clay loam and clay. It
is very dark gray or dark gray and is neutral or mildly
alkaline. The B horizon ranges from 10 to 30 inches in
thickness. Depth to lime ranges from 20 to 45 inches. Buried
soils are in many areas.

Clamo soils are near Colo, Lamo, and Hobbs soils. They are
finer textured than these soils, and they have a B horizon
whereas the others do not. In addition, they have a higher
water table than Hobbs soils.

Clamo silty elay (0 to 1 percent slopes) (Cc).—This
soil is on bottom lands. Areas range from 5 to 100
acres in size. This soil has the profile described as
representative of the series.

Included with this soil in mapping were small areas
of Lamo and Leshara soils and a few small areas
where the surface layer is silty clay loam or clay.
Small depressions and alkali areas are identified by
spot symbols on the detailed soil map.

In spring the water table is at a depth of about 3
feet, but it recedes to a depth of 6 to 8 feet late in
summer and in fall. Fieldwork is commonly delayed
by wetness in spring. This soil is flooded about once
every 3 years. The flooding is from stream overtlow
after a rapid snowmelt or heavy rain. The slow intake
of moisture and slow permeability cause the wetness
hazard. During summer and early in fall, when rain-
fall is normally low, the soil becomes dry, cracks, and
is droughty. This soil is difficult to work because it is
sticky when wet and very hard when dry.

Most of the acreage is cultivated. Only a small
acreage is irrigated. The most common crops are
corn, soybeans, and alfalfa. Alfalfa does well because
it can benefit from the moderately high water table.
Capability units IIIw-1, dryland, and IIIw-1, irri-
gated; Subirrigated range site; windbreak suitability
group 2.

Clamo-Slickspots complex (0 to 2 percent slopes)
(Cd).—The soils in this complex are on bottom lands,
mainly along the upper end of Willow Creek. This
complex is about 75 percent Clamo silty clay and 25
percent Slickspots. The Clamo soil is nearly level and
1z at slightly higher elevations than aveas of Slick-
spots. Slopes are plane. Slickspots are in scattered
microdepressions that are irregular in shape, but
range roughly from 5 to 15 feet in diameter.

The Clamo soil has a profile similar to the one
described as representative of the series, but the
lower part is slightly higher in alkalinity and lime is
closer to the surface. Also, the water table is slightly
higher than in areas of the normal Clamo soil. In this
complex Slickspots have a texture of silty clay
throughout. The surface layer is black and puddled
when moist and has a thin, light-gray crust when dry.
It ranges from strongly alkaline to very strongly
alkaline.

The alkalinity of the Slickspots is the soil character-
istic that determines the use of these areas. In range
areas water remains in the microdepressions until it
slowly seeps away or evaporates. The high content of
sodium is toxic to many plants, and crop growth is
poor on Slickspots in cultivated fields. Soil structure
breaks down in cultivated areas of Slickspots. The
areas are commonly dry and cloddy on the surface
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when dry, but the soil can be wet a few inches
beneath the dry surface. Slickspots are difficult to
manage. Runoff is slow.

Nearly all of the acreage of this complex is in
native grass. Only a few areas are cultivated. Capa-
bility unit 1Vs-1, dryland; Clamo part in Subirrigated
range site and windbreak suitability group 2; Slick-
spots part in Saline Subirrigated range site and
windbreak suitability group 10.

Clarno Series

The Clarno series consists of deep, well-drained,
gently sloping or moderately sloping soils on uplands.
These soils formed in glacial till.

In a representative profile the surface layer is dark
grayish-brown loam about 11 inches thick. The sub-
soil is firm clay loam about 17 inches thick. The upper
5 inches of the subsoil is grayish brown, and the lower
12 inches is light brownish gray and contains some
accumulated masses of lime. The underlying mate-
rial, between depths of 28 and 60 inches, is light-gray
clay loam. In the upper 25 inches it is mottled and
contains some accumulated masses of lime. This soil
contains a few pebbles and stones throughout the
profile.

Permeability is moderate, and available water ca-
pacity is high. These soils release moisture readily to
plants. Organic-matter content 1s moderate, and nat-
ural fertility is medium. These soils are high in
content of calcium in the lower part of the subsoil and
in the underlying material.

Clarno soils are suited to dryland and irrigated
farming. They are excellent for grass. They are also
suited to trees and wildlife habitat.

Representative profile of Clarno loam, 2 to 7 per-
cent slopes, in a cultivated field, 620 feet south and
150 feet west of the northeast corner of sec. 19, T. 28
N, R.2W.

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) loam, very
dark brown (10YR 2/2) moist; moderate, fine and
very fine, granular structure; slightly hard, friable;
few pebbles; slightly acid; abrupt, smooth boundary.

A3—T7 to 11 inches, dark grayish-brown (10YR 4/2) loam, very
dark grayish brown (10YR 3/2) moist; moderate, fine,
subangular blocky structure parting to weak, fine,
granular; slightly hard, friable; few pebbles; slightly
acid; clear, wavy boundary.

B2-—11 to 16 inches, grayish-brown (10 YR 5/2) clay loam, dark
grayish brown (10YR 4/2) moist; moderate, fine and
very fine, subangular blocky structure; hard, firm;
few pebbles; neutral; clear, wavy boundary.

B3ea—16 to 28 inches, light brownish-gray (2.5Y 6/2) clay
loam, grayish brown (2.5Y 5/2) moist; moderate, fine,
prismatic structure parting to moderate, fine, sub-
angular blocky; hard, firm; few pebbles; common,
fine to medium, accumulated masses of lime; violent
effervescence; moderately alkaline; gradual, wavy
boundary.

Clea—28 to 53 inches, light-gray (2.5Y 7/2) clay loam, light
brownish gray (2.5Y 6/2) moist; many, medium, dis-
tinct, light olive-brown (2.5Y 5/6), relict mottles;
weak, medium, prismatic structure parting to weak,
medium, angular blocky; hard, firm; few pebbles;
common, fine to medium, accumulated masses of
lime; violent effervescence; moderately alkaline;
gradual, wavy boundary.

C2—53 to 60 inches, light-gray (5Y 7/2) clay loam, light olive
gray (bY 6/2) moist; massive; very hard, very firm;
If‘ew pebbles; violent effervescence; moderately alka-
ine.
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The A horizon ranges from 7 to 14 inches in thickness. It is
mainly loam, but in a few areas it is silty clay loam. It is
mainly glacial till, but in some places it includes a small
amount of Peoria Loess. The B horizon ranges from 10 to 30
inches in thickness. Depth to lime ranges from 12 to 30
inches. In some areas a few boulders are on the surface and
throughout the profile.

Clarno soils are near Betts, Hadar, Nora, and Moody soils.
They have a thicker A horizon and are deeper to lime than
Betts soils. They are finer textured in the A horizon and
upper part of the B horizon than Hadar soils. They formed in
glacial till, whereas Nora and Moody soils formed in Peoria
Loess.

Clarno loam, 2 to 7 percent slopes (CeC).—This
soil is on glacial till uplands. Slopes are long and
plane. Areas range from 5 to 40 acres in size. This soil
has the profile deseribed as representative of the
series.

Included with this soil in mapping were a few small
areas of nearly level or very gently sloping soils. Also
included were small areas of Bazile, Betts, and
Moody soils. A few small exposures of reddish loess,
sandy soils, and stony areas are identified by spot
symbols on the detailed soil map.

The hazard of water erosion is moderate in culti-
vated areas. Runoff is medium. This soil is somewhat
difficult to work. Occasional stones and pebbles on the
surface and in the plow layer can damage farm
implements.

Most of the acreage is cultivated or in tame pas-
ture. Corn, soybeans, oats, and alfalfa are the main
crops. The acreage of irrigated crops is small, because
good wells are difficult to obtain. Bromegrass is the
main grass seeded for pasture. A small acreage is in
native grass and is used for range and hay. Capabil-
ity units Ile-1, dryland, and Ille-4, irrigated; Silty
range site; windbreak suitability group 4.

Clarno loam, 7 to 11 percent slopes (CeD).—This
soil is on long plane hillsides in glacial till uplands.
Areas range from b to 30 acres in size. This soil has a
profile similar to the one described as representative
of the series, but the surface layer is slightly thinner.

Included with this soil in mapping were a few areas
where water erosion has removed the original surface
layer, exposing the grayish-brown subsoil, and small
areas of Betts, Crofton, Hadar, and Nora soils. Also
included were a few small areas of sandy soils and
stony areas, all of which are identified by special
symbols on the detailed soil map. )

The hazard of sheet and rill erosion is severe In
cultivated areas. Runoff is medium. This soil is some-
what difficult to work. A few stones and pebbles on
the surface and in the plow layer can damage farm
implements.

This soil is used for crops, tame pasture, and range.
Corn, oats, and alfalfa are the main crops. The
acreage of irrigated crops is small, because good wells
are difficult to obtain. Bromegrass is the main grass
seeded for tame pasture. Areas in native grass are
used mainly for range, but a small acreage is mowed
for hay. Capability units IIle-1, dryland, and IVe-
4, irrigated; Silty range site; windbreak suitability
group 4.

Colo Series

The Colo series consists of deep, somewhat poorly



18 SOIL SURVEY

drained, nearly level soils on narrow bottom lands
and low stream terraces. These soils formed mainly in
silty alluvium, but in some areas the surface layer is
loamy.

In a representative profile the surface layer is silt
loam about 38 inches thick. The upper 12 inches of the
surface layer is dark grayish brown, and the lower 26
inches is dark gray. Beneath this is a transitional
layer of gray, mottled silty clay loam about 12 inches
thick. The underlying material, between depths of 50
and 60 inches, is grayish-brown, mottled silty clay
loam.

Permeability is moderately slow, and available
water capacity is high. These soils absorb moisture
easily and release it readily to plants. The water table
ranges in depth from 3 feet in spring to 8 feet in fall.
Organic-matter content is moderate, and natural fer-
tility is high.

Colo soils are suited to dryland and irrigated farm-
ing. They are also suited to native or tame grass,
trees and shrubs, and wildlife habitat.

Representative profile of Colo silt loam, in a culti-
vated field, 535 feet west and 70 feet south of the
northeast corner of sec. 19, T. 28 N.,, R. 2 W.:

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) silt loam,
very dark grayish brown (10YR 3/2) moist; moderate,
fine and very fine, granular structure; friable,
slightly hard; slightly acid; abrupt, smooth bound-
ary.

A12—7to 12 inches, dark grayish-brown (10YR 4/2) silt loam,
very dark brown (10YR 2/2) moist; moderate, fine,
granular structure; friable, slightly hard; slightly
acid; clear, smooth boundary.

Al3—12 to 38 inches, dark-gray (10YR 4/1) silt loam, very
dark gray (10YR 3/1) moist; few, fine, distinct, red-
dish-brown (5YR 5/4) mottles; moderate, fine, granu-
far structure; friable, slightly hard; slightly acid,
gradual, wavy boundary.

AC—38 to 50 inches, gray (10YR 5/1) silty clay loam, very dark
gray (10YR 3/1) moist; few, fine, distinet, reddish-
brown (5YR 5/3) mottles; weak, very fine, granular
structure; firm, hard,; slightly acid; eclear, smooth
boundary.

C—>50 to 60 inches, gravish-brown (2.5Y 52) silty clay loam,
dark grayish brown (2.5Y 4/2) moist; many, medium,
prominent, reddish-vellow (7.5YR 6/6) mottles; mas-
sive; firm, hard; water table at depth of 55 inches;
neutral.

The A horizon ranges from 20 to 40 inches in thickness. The
upper part is most commonly silt loam, but in some areas it is
silty clay loam and fine sandy loam. The AC horizon ranges
from dark gray to brown. Depth to lime ranges from 36 inches
to more than 60 inches.

Colo soils are near Lamo, Leshara, Clamo, and Hobbs
soils. They are leached of lime to a greater depth than Lamo
and Leshara soils. In addition, they are finer textured in the
AC and C horizons than Leshara soils. They are not so fine
textured as Clamo soils. They have a higher water table than
Hobbs soils.

Colo fine sandy loam, overblown (0 to 2 percent
slopes) (Cf).—This soil is on low stream terraces.
Areas range from 10 to 60 acres in size. This soil has a
profile similar to the one described as representative
of the series, but the upper part of the surface layer is
gray fine sandy loam about 14 inches thick.

Included with this soil in mapping were small areas
of Ovina fine sandy loam and Ortello fine sandy loam.
A few small alkali areas are identified by a spot
symbol on the detailed seoil map. Also included are
areas of soils that have grayish silty material be-

tween depths of 40 and 60 inches in places and
reddish loamy material in other places.

The moderately high water table causes wetness in
spring, which delays tillage. Soil blowing is a hazard
unless the surface is adequately protected.

Most of the acreage is cultivated, but some areas
are in native range and others are in tame grass
pasture. Corn, soybeans, and alfalfa are the main
crops. Capability units IIw-6, dryland, and IIw-5,
irrigated; Subirrigated range site; windbreak suita-
bility group 2.

Colo silt loam (0 to 1 percent slopes) (Co).—This soil
is on bottom lands and low stream terraces. Areas
range from 5 to 200 acres in size. This soil has the
profile described as representative of the series.

Included with this soil in mapping were a few small
areas of Lamo silty clay loam and Lawet loam. Also
included were a few small areas of Moody soils in
areas where the Colo soil is near foot slopes. A few
small alkali areas are identified by a spot symbol on
the detailed soil map.

Wetness from the moderately high water table
commonly delays tillage in spring. This soil warms up
more slowly than better drained soils. Also, it is
flooded by overflow from streams after heavy rain.
During summer, when rainfall is lowest, the water
table is beneficial to deep-rooted crops.

This soil is used mainly for cultivated crops. Corn,
soybeans, and alfalfa arve the main crops. A small
acreage is in native grass and is used for pasture and
hay. Capability units IIw-4, dryland, and ITw-4, irri-
gated; Subirrigated range site; windbreak suitability
group 2.

Crofton Series

The Crofton series consists of deep, well-drained,
gently sloping to steep, calcareous soils that formed
in Peoria Loess. These soils are on narrow ridgetops
and plane to convex hillsides.

In a representative profile the surface layer is pale-
brown silt loam about 6 inches thick that contains a
few lime concretions. The underlying material, which
extends to a depth of 60 inches, is silt loam. The upper
15 inches is pale brown and contains many lime
concretions, and the lower part is very pale brown
and contains few lime concretions. The profile is
calcareous throughout.

Permeability is moderate, and available water ca-
pacity is high. These soils release moisture readily to
plants. Organic-matter content is moderately low,
and natural fertility is low. These soils are low in
available phosphorus, sulfur, and zine; and they are
high in calcium.

Gently sloping to strongly sloping Crofton soils are
suited to dryland crops and tame pasture. Gently
sloping Crofton soils are also suited to sprinkler irri-
gation. Steep Crofton soils are better suited to native
grass than to other uses.

Representative profile of Crofton silt loam in an
area of Crofton-Nora silt loams, 7 to 11 percent slopes,
eroded, in a cultivated field, 250 feet east and 140 feet
south of the northwest corner of sec. 7, T. 27 N, R. 1
W..



PIERCE COUNTY, NEBRASKA

Ap—0 to 6 inches, pale-brown (10YR 6/3) silt loam, dark
grayish brown (10YR 4/2) moist; weak, very fine,
granular structure; slightly hard, friable; few fine
and medium lime conceretions; strong effervescence;
moderately alkaline; abrupt, smooth boundary.

Clea—6 to 21 inches, pale-brown (10YR 6/3) silt loam, brown
(10YR 5/3) moist; weak, medium, subangular blocky
structure; slightly hard, friable; common fine and
medium lime coneretions; strong effervescence; mod-
erately alkaline; gradual, wavy boundary.

C2--21 to 60 inches, very pale brown (10YR 7/3) silt loam, pale
brown (10YR 6/3) moist; many, medium, distinet,
vellow (10 YR 7/6) and gray (10YR 6/1), relict mottles;
weak, medium, prismatic structure; slightly hard,
friable; few fine and medium lime concretions;
strong effervescence; moderately alkaline.

The A horizon ranges from 3 to 6 inches in thickness and
from dark grayish brown to pale brown. The Clea horizon
ranges from 5 to 25 inches in thickness and has weak suban-
gular blocky structure or is massive. The C horizon ranges
from light yellowish brown to light gray. Depth to lime
ranges from 0 to 10 inches,

Crofton soils are similar to Betts soils and are near Moody
and Nora soils. They formed in silty loess, whereas Betts soils
formed in clay loam glacial till. They have a thinner A
horizon and are shallower to Hime than Moody and Nora soils,

and they do not have a B horizon, which is characteristic of

those soils.

Crofion silt loam, 3 to 7 percent slopes, eroded
(CrC2).—This soil is on narrow, convex ridgetops on
loess uplands. Areas range from 5 to 20 acres in size.

Included with this soil in mapping were a few small
areas of uneroded Crofton soils and a few areas of
Nora soils.

Water erosion is the prineipal hazard. Soil blowing
is a hazard unless the surface layer is adequately
protected. Runoffis medium. This soil is easy to till.

Most of the acreage is cultivated. Corn, oats, and
alfalfa are the main crops. Bromegrass is the main
grass seeded for pasture. A small acreage is in native
erass and is used for range and hay. Capability units
ITie-9, drvland, and Ille-6, irrigated; Limy Upland
range site; windbreak suitability group 5.

Crofton silt loam, 7 to 17 percent slopes, eroded
(CrE2).—This soil is on plane to convex hillsides on
loess uplands. Areas range from 5 to 40 acres in size.

Included with this soil in mapping were small areas
of uneroded Crofton soils and small areas of Crofton
silt loam, 17 to 30 percent slopes. Areas of Hord-
Hobbs silt loams, § to 7 percent slopes, were included
in a few narrow drainageways. Also included were
small areas of glacial till and sandy areas, both of
which are identified by spot symbols on the detailed
soil map.

Water erosion is a very severe hazard if this soil is
cultivated. The hazard of sheet and rill erosion is
very severe, and gully erosion is common near drain-
ageways. Runoff is medium to rapid. This soil is easy
to till; but where it is strongly sloping, this soil is
difficult to traverse with farm machinery.

This soil is used mainly for crops and pasture. Corn,
oats, and alfalfa are the main crops. Bromegrass is
the main grass seeded for pasture. A small acreage is
in native grass and is used for range and hay. Capa-
bility unit IVe-9, dryland; Limy Upland range site;
windbreak suitability group 5.

Crofton silt loam, 17 to 30 percent slopes (CrF)—
This soil is on plane to convex side slopes, mainly
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near the upper end of drainageways on loess uplands.
Areas range from 5 to 40 acres in size,

The soil has a profile similar to the one described as
representative of the series, but the surface layer is
grayish brown. Small areas that have been plowed
are eroded. Catsteps and occasional gullies make up a
small part of the acreage.

Included with this soil in mapping were areas of
soils that have a sandy surface layer and small areas
of deep sandy soils; these areas are shown on the
detailed soil map by spot symbols. Also included were
small areas of Betts soils and areas of Hobbs soils
along narrow drainageways.

Runoff is rapid. The hazard of water erosion is
generally slight, but small areas that have been
cultivated are eroded.

This soil is used mainly for range because it has
steep slopes. Most of the acreage is in native grass. A
few small areas that have been cultivated are mainly
in bromegrass and alfalfa. Capability unit Vle-9, dry-
land: Limy Upland range site; windbreak suitability
group 10.

Crofton-Nora silt loams, | 1o 7 percent slopes,
eroded (CsC2).—The soils in this complex are on
narrow, convex to plane ridgetops on loess uplands.
Areas range from 5 to 40 acres in size. This complex is
about 70 percent Crofton silt loam and 30 percent
Nora silt loam. The Crofton soil is in the more eroded,
convex parts.

The surface layer of the Crofton soil is calcareous
and is lighter colored than that of the Nora soil. The
Nora soil has a profile similar to the one described as
representative of the Nora series, but the surface
layer 1s slightly thicker.

Included with these soils in mapping were small
areas of Moody silty clay loam, 1 to 7 percent slopes.
Also included were a few small areas of sandy soils,
which are indicated by a spot symbol on the detailed
s01l map.

Water erosion is a hazard on these soils. Runoff is
medium. These soils are easy teo till. Phosphorus is
beneficial to legumes.

Most of the acreage of this complex is cultivated.
Corn is the main crop. Oats, alfalfa, soybeans, and
grain sorghum are also grown. A small acreage of
corn and alfalfa is sprinkler irrigated, and a small
acreage is in native grass. Bromegrass is used for
tame pasture. Capability units I1le-9, dryland, and
II1e-6, irrigated; Crofton part in Limy Upland range
site and windbreak suitability group 5; Nora part in
Silty range site and windbreak suitability group 4.

Crofton-Nora silt loams, 7 to 11 percent slopes,
eroded (CsD2).—The soils in this complex are on
ridgetops and hillsides on loess uplands. Areas range
from 5 to 100 acres in size. The complex is about 70
percent Crofton silt loam and 30 percent Nora silt
loam. The Crofton soil is on the upper parts of hill-
sides and in convex areas, and the Nora soil is on the
lower, plane hillsides.

The Crofton soil is calcareous and is lighter colored
than the Nora soil. It has the profile described as
representative of the Crofton series. The Nora soil
has a profile similar to the one described as repre-
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sentative of the Nora series, but the surface layer is
slightly lighter colored.

Included with these soils in mapping were small
areas of Moody silty clay loam, 1 to 7 percent slopes,
and some areas of Hord-Hobbs silt loams, 0 to 7
percent slopes, in narrow drainageways. Also in-
cluded were a few small areas of glacial till, reddish
loess, and sandy soils; these areas are indicated on
the detailed soil map by spot symbols.

Water erosion is a hazard if the soils are cultivated.
The hazard of sheet and rill erosion is severe. Runoff
is medium. These soils are easy to till. Phosphorus is
beneficial to legumes.

Most of the acreage is cultivated and is used mainly
for corn, oats, and alfalfa. A smaller acreage is used
for soybeans and grain sorghum, and a small acreage
is sprinkler irrigated. Bromegrass is commonly used
for tame pasture. A small acreage has been seeded to
native grass. Capability units IIle-9, dryland, and
IVe-6, irrigated; Crofton part in Limy Upland range
site and windbreak suitability group 5; Nora part in
Silty range site and windbreak suitability group 4.

Crofton-Nora silt loams, 11 to 17 percent slopes,
eroded (CsE2).—The soils in this complex are on
ridgetops and hillsides on loess uplands. Areas range
from 5 to 40 acres in size. This complex is about 70
percent Crofton silt loam and 30 percent Nora silt
loam. The Crofton soil is on the upper parts of hill-
sides and in convex areas, and the Nora soil is on the
lower, plane hillsides.

The Crofton soil is calecareous and is lighter colored
than the Nora soil. The Nora soil has a profile similar
to the one described as representative of the Nora
series, but the surface layer is slightly lighter colored.

Included with these soils in mapping were small
areas of Hord-Hobbs silt loams, 0 to 7 percent slopes,
in narrow drainageways. Also included were a few
small areas of glacial till, reddish loess, and sandy
soils; these areas are mdlcated on the detalled soil
map by spot symbols.

Water erosion is a hazard if these soils are culti-
vated. The hazard of sheet and rill erosion is very
severe, and gully erosion is common near drainage-
ways. Runoff is medium to rapid. Soils of this complex
are easy to till, but they are difficult to traverse with
farm machinery. Phosphorus is beneficial to legumes.

Most of the acreage is cultivated or is in tame
pasture. Corn, oats, and alfalfa are the main crops.
Bromegrass is commonly used for tame pasture. A
small acreage has been seeded to native grass for
range. Capability unit IVe-9, dryland; Crofton part in
Limy Upland range site and windbreak suitability
group 5; Nora part in Silty range site and windbreak
suitability group 4.

Elsmere Series

The Elsmere series consists of deep, somewhat
poorly drained, nearly level or very gently undulating
soils that for med in eolian material or old dlluvmm
These soils are in broad basins of the sandhills, i
transition areas between the sandhills and loess up—
lands, and on stream terraces.

In a representative profile the surface layer is dark
grayish-brown loamy fine sand about 15 inches thick.
Beneath this is a transitional layer of grayish-brown
loamy fine sand about 4 inches thick. The underlying
material to a depth of 60 inches is mottled fine sand.
It is pale brown to a depth of 28 inches. Below this, it
is light gray.

Permeability is rapid, and available water capacity
is low. These soils absorb moisture easily and release
it readily to plants. The water table ranges in depth
from 3 feet in spring to 8 feet in fall. Organic-matter
content is moderately low, and natural fertility is low.

Elsmere soils are suited to dryland and irrigated
farming. They are excellent for grass to be used for
range and hay. They also can be used as wildlife
habitat and for trees and shrubs in windbreaks.

Representative profile of Elsmere loamy fine sand,
0 to 2 percent slopes, in a cultivated field, 1,060 feet
east and 100 feet north of the southwest corner of the
southeast quarter of sec. 36, T. 26 N., R. 4 W.:

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

A12—T7to 15 inches, dark grayish-brown (10YR 4/2) loamy fine
sand, very dark grayvish brown (10YR 3/2) moist;
weak, very fine, granular structure; soft, very fria-
ble; slightly acid; gradual, wavy boundary.

AC—15 to 19 inches, gravish-brown (10YR 5/2) loamy fine
sand, dark grayish brown (10YR 4/2) moist; weak,
very fine, granular structure; soft, very friable;
slightly acid; gradual, wavy boundary.

C1-—19 to 28 inches, pale-brown (10YR 6/3) fine sand, brown
(1I0YR 5/3) moist; few, fine, faint, yellowish-brown
(I0YR 5/6) mottles; single grained; loose; neutral;
gradual, wavy boundary.

C2—28 to 60 inches, light-gray (10YR 7/2) fine sand, light
brownish gray (10YR 6/2) moist; common, medium,
distinct, yvellow (10YR 7/8) mottles; single grained;
loose; neutral.

The A horizon ranges from 10 to 20 inches in thickness.

Layers of silty alluvial material, 2 to 6 inches thick, are in the

C horizon in some areas. Loess and material of the Sappa

Formation are below a depth of 48 inches in some places.

Elsmere soils are near Loup, Ovina, Thurman, and Valen-
tine soils. They are better drained than Loup soils because

the water table is lower. They have a coarser textured C

horizon than Ovina soils. They have a higher water table and,

as a result, are not so well drained as Thurman and Valentine
soils.

Elsmere loamy fine sand, 0 to 2 percent slopes
(EaA).—This somewhat poorly drained soil is in broad
basins and on stream terraces. Areas range f{rom
nearly level to low and hummocky and from 20 to 200
acres 1n size.

Included with this soil in mapping were areas of
Ovina fine sandy loam, Orwet loam, and Loup fine
sandy loam. Also included, in areas adjacent to the
sandhills, were areas of Thurman loamy fine sand.

Wetness early in spring delays tillage. The soil
warms up more slowly than better drained soils that
are not influenced by a moderately high water table.
Soil blowing is a hazard in cultivated areas.

This soil is used for hay, range, and cultivated
crops. Corn, soybeans, and alfalfa and rve sown with
veteh are the main crops. A minor acreage is irri-
gated by sprinklers. A small acreage is in bromegrass
and is used for pasture. Capability units ITIw-5, dry-
land, and IIIw-11, irrigated; Subirrigated range site;
windbreak suitability group 2.
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Fillmore Series

The Fillmore series consists of deep, poorly drained,
nearly level soils that formed in loess. These soils are
in upland depressions and are occasionally ponded by
runoff from surrounding areas,

In a representative profile the surface layer is gray
silt loam about 9 inches thick. The subsurface layer is
light-gray silt loam about 4 inches thick. The subsoil
is about 42 inches thick. It is dark-gray and gray,
very firm silty clay in the upper 34 inches and
grayish-brown, firm silty clay loam in the lower 8
inches. The underlying material, between depths of
55 and 60 inches, is grayish-brown silty clay loam.

Permeability is very slow, and available water ca-
pacity is moderate. The soils are somewhat droughty
during dry seasons because moisture cannot readily
penetrate the clayey subsoil, which limits the storage
of moisture and growth of roots. Organic-matter con-
tent is moderate, and natural fertility is medium.

Fillmore soils are suited to cultivated crops, grass,
and trees. They are also suited to wetland wildlife for
short periods during wet seasons.

Representative profile of Fillmore silt loam in an
area of Fillmore complex, in a bromegrass pasture,
135 feet east and 50 feet north of the southwest
(\1}81‘1’181‘ of the southeast quarter of sec. 4, T. 28 N, R. 4

Ap—0 to 9 inches, gray (10YR 5/1) silt loam, very dark grayish
brown (10YR 3/2) moist; weak, fine and very fine,
granular structure; slightly hard, friable; few, fine,
faint iron stains; medium acid; clear, smooth bound-
ary.

A2—9 to 13 inches, light-gray (10YR 6/1) silt loam, dark gray
(10YR 4/1) moist; weak, thin, platy structure parting
to weak, fine, granular; slightly hard, friable;
slightly acid; abrupt, smooth boundary.

B21t—13 to 38 inches, dark-gray (10YR 4/1) silty clay, very
dark gray (10YR 3/1) moist; moderate to weak, me-
dium and fine, prismatic structure parting to moder-
ate, medium, angular blocky; very hard, very firm;
films on faces of peds; few fine iron or manganese
pellets; neutral; gradual, wavy boundary.

B22t—38 to 47 inches, gray (10YR 5/1) silty clay, dark gray
(10YR 4/1) moist; moderate, fine, prismatic structure
parting to moderate, fine, angular blocky; very hard,
very firm; few fine iron or manganese pellets; neu-
tral; gradual, wavy boundary.

B3—47 to 55 inches, grayish-brown (2.5Y 5/2) silty clay loam,
dark grayish brown (2.5Y 4/2) moist; moderate, fine,
prismatic structure parting to moderate, fine, sub-
angular blocky; hard, firm; few fine iron or man-
ganese pellets; neutral; gradual, wavy boundary.

C—>55 to 60 inches, gravish-brown (2.5Y 5/2) silty clay loam,
dark grayish brown (2.5Y 4/2) moist; weak, medium,
prismatic structure parting to wealk, fine, subangu-
lar blocky; hard, firm; neutral.

The solum ranges from 45 to 60 inches in thickness. The Al
horizon ranges from 7 to 12 inches in thickness. The A2
horizon ranges from 2 to 8 inches in thickness, but in a few
areas it does not oceur. The C horizon is mainly Peoria Loess,
but in some areas it is silt from the Sappa Formation.

Fillmore soils have a B horizon that is similar in texture to
that of Clamo soils. They are near Butler, Moody, and Trent
soils. They have an A2 horizon, which is not present in Clamo
soils. They do not have a water table, mottles, and lime in the
B3 and C horizons, which are characteristic of Clamo soils. In
contrast with Butler soils, they have an A2 horizon and are
more commonly ponded. They have a finer textured B hori-
zon and formed at lower relative elevations than Moody and
Trent soils. In addition, they have an A2 horizon, which is
lacking in Moody and Trent soils.

Fillmore complex (0 to 1 percent slopes) (Fm).—This

claypan soil is in shallow depressions in the loess
uplands. Areas are round or oblong and range from 5
to 100 acres in size. This complex is 40 percent
Fillmore soils and 60 percent soils that are similar to
Fillmore soils but lack the grayish subsurface layer.

Included with this soil in mapping were small areas
of Butler and Trent soils and a few areas of Marsh.
Also included were a few small alkali spots, which are
identified by a spot symbol on the detailed soil map.

Wetness is the principal limitation. Runoff from
adjacent areas ponds on this soil, because there are
no natural outlets for surface drainage. The very slow
permeability of the subsoil allows only a small part of
the ponded water to move through the profile. Most
of the surface water evaporates. During some seasons
crops are drowned by excess water. During dry sea-
sons, however, this soil is droughty because most of
the moisture in the subsoil is held under too much
tension to be extracted by plant roots. This soil is
difficult to till.

This soil is commonly used for tame pasture and
hay or for cultivated crops. The larger areas are
generally seeded to bromegrass, orchardgrass, or
reed canarygrass and are used for pasture or hay. A
small acreage is in native grass. Corn and soybeans
are the main crops. Some areas have been drained
and irrigated. Capability units 1TIw-2, dryland, and
[1Iw-2, irrigated; Clayey Overflow range site; wind-
break suitability group 6.

Hadar Series

The Hadar series consists of deep, well-drained,
gently sloping or gently undulating to moderately
sloping or gently rolling soils on uplands. These soils
formed in a thin layer of eolian sand and in the
underlying glacial till.

In a representative profile the surface layer is
grayish-brown loamy fine sand about 14 inches thick.
The subsoil is about 32 inches thick. The upper 10
inches of the subsoil is pale-brown, very friable loamy
sand; the next 3 inches is pale-brown, friable loam;
the next 11 inches is light vellowish-brown, firm,
mottled clay loam; and the lower 8 inches is light-
gray, firm, mottled clay loam. The underlying mate-
rial, between depths of 46 and 60 inches, is light-gray,
mottled, calcareous clay loam. The soil contains a few
pebbles and small stones below a depth of 24 inches.

Permeability is rapid in the sandy upper part of the
profile and moderately slow in the loamy lower part.
Available water capacity is moderate. These soils
release moisture readily to plants. Organic-matter
content is moderately low, and natural fertility is
medium.

Hadar soils are well suited to dryland and irrigated
farming. They are also suited to tame and native
grass, trees, and wildlife habitat.

Representative profile of Hadar loamy fine sand, 2
to 7 percent slopes, in a cultivated field, 600 feet north
and 225 feet east of the southwest corner of sec. 3, T.
2T N, R.3W.:

Ap—0 to 6 inches, grayish-brown (10YR 52) loamy fine sand,
very dark grayish brown (10YR 3/2) moist; weak,
very fine, granular structure; soft, very friable; me-
dium acid; abrupt, smooth boundary.
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Al12—6 to 14 inches, grayish-brown (10YR 5/2) loamy fine
sand, very dark grayish brown (10YR 3/2) moist;
weak, very fine, granular structure; soft, very fria-
ble; medium acid; gradual, wavy boundary.

B1—14 to 24 inches, pale-brown (10YR 6/3) loamy sand, brown
(10YR 5/3) moist; weak, very fine, granular strue-
ture; soft, very friable; slightly acid; clear, smooth
boundary.

1IB21—24 to 27 inches, pale-brown (10YR 6/3) loam, brown
(10YR 4/3) moist; weak, fine, subangular blocky
structure parting to weak, fine, granular; slightly
hard, friable; few pebbles; neutral; clear, wavy
boundary.

1IB22—27 to 38 inches, light yellowish-brown (2.5Y 6/4) clay
loam, light olive brown (2.5Y 5/4 moist; common, fine,
distinct, vellowish-brown (10YR 5/8), relict mottles:
moderate, medium and fine, subangular blocky
structure; hard, firm; few pebbles; few fine iron or
manganese concretions; neutral; gradual, wavy
boundary.

HB3—38 to 46 inches, light-gray (2.5Y 7/2) clay loam, light
brownish gray (2.5Y 6/2) moist; common, medium,
distinet, yellowish-brown (10YR 5/& and reddish-
vellow (7.5YR 66), relict mottles; moderate to weak,
medium, prismatic structure parting to weak,
coarse, angular bloeky; hard, firm; few pebbles; few
fine iron or manganese concretions; neutral; grad-
ual, wavy boundary.

[1C—46 to 60 inches, light-gray (2.5Y 7/2) clay loam, light
brownish gray (2.5Y 6/2) moist; many, medium, dis-
tinct, yellowish-brown (10YR 5/8) and strong-brown
(T.5YR 5/6), relict mottles; weak, medium, prismatic
structure parting to weak, coarse, angular blocky;
hard, firm; few pebbles; few fine iron or manganese
coneretions; common medium seams and accumu-
lated masses of lime; strong effervescence: moder-
ately alkaline.

The A horizon ranges from 10 to 20 inches in thickness. The
A and B1 horizons range from loamy fine sand to sand that is
medium acid or slightly acid. Depth to the IIB horizon ranges
from 12 to 36 inches. Depth to lime ranges from 30 to 55
inches.

Hadar soils are near Bazile, Betts, Clarno, and Thurman
soils. They have coarser textured A and Bl horizons and a
finer textured 1IC horizon than Bazile soils. They have
coarser textured A and B horizons than Betts and Clarno
soils. They have a B horizon, which is lacking in Thurman
soils. In addition, the material in the IIB and IIC horizons is
finer textured than the material at a comparable depth in
Thurman soils.

Hadar loamy fine sand, 2 to 7 percent slopes
(HaC).—This soil is on uplands. Slopes are long and
plane in places and undulating in others. This soil
occurs in areas where the glacial till has an overblow
of eolian sand. Areas range from 5 to 100 acres in
size. This soil has the profile described as representa-
tive of the series.

Included with this soil in mapping were a few small
areas where the surface layer is fine sand or fine
sandy loam and small areas of Bazile, Clarno, and
Thurman soils. A few small areas of gravel are indi-
cated on the detailed soil map by a special spot
symbol.

The hazards of soil blowing and water erosion are
severe in cultivated areas. Gully erosion is a hazard
near drainageways. Runoff is slow to medium. This
soil is easy to till.

This soil is used for crops, tame pasture, and range.
Corn and alfalfa are the main crops. A small acreage
is used for soybeans and oats and for rye sown with
vetch. A small acreage is irrigated by sprinklers.
Bromegrass is commonly used for tame pasture. Ca-
pability units IIle-6, dryland, and Ille-10, irrigated;
Sandy range site; windbreak suitability group 3.
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Hadar-Thurman complex, 7 to 11 percent slopes
(HaD).—The soils in this complex are on plane and
convex hillsides. They occur in transitional areas
between soils that formed in eolian sand and soils
that formed in glacial till. Areas range from 5 to 30
acres in size. This complex is about 55 percent Hadar
loamy fine sand, 35 percent Thurman fine sandy
loam, and 10 percent other soils.

The surface layer of the Thurman soil is finer
textured than the one in the profile described as
representative of the Thurman series.

Included with these soils in mapping were small
areas of Clarno and Valentine soils. Also included
were a few small gravelly areas, which are identified
by a spot symbol on the detailed soil map.

These soils are subject to both soil blowing and
water erosion. The hazard of gully erosion is severe
near drainageways. Runoff is medium. This soil is
easy to till.

This soil is used for range, tame pasture, and crops.
About half the acreage is in native grass and is used
for range and hay. Bromegrass is commonly seeded
for pasture. Corn, oats, alfalfa, and rye sown with
vetch are the main crops. Capability unit IVe-6, dry-
land; Sands range site; windbreak suitability group 3.

Hobbs Series

The Hobbs series consists of deep, well-drained,
nearly level soils that formed in alluvium. These soils
are on bottom lands, mainly along the North Fork
Elkhorn River and Yankton Slough.

In a representative profile the surface layer is silt
loam about 37 inches thick. The upper 20 inches is
dark grayish brown, the next 10 inches is dark gray,
and the lower 7 inches is grayish brown. The underly-
ing material to a depth of 60 inches is brown silt loam.

Permeability is moderate, and available water ca-
pacity is high. These soils release moisture readily o
plants. Organic-matter content is moderate, and nat-
ural fertility is high.

Hobbs soils are suited to dryland and irrigated
farming. They are also suited to grass, trees, and
wildlife habitat.

Representative profile of Hobbs silt loam, in a
cultivated field, 1,060 feet east and 25 feet north of
the southwest corner of sec. 7, T. 26 N., R. 1 W.:

Ap—0 to 7 inches, dark gravish-brown (10YR 4/2) silt loam,
very dark grayish brown (10YR 3/2) moist; weak, fine
and very fine, granular structure; slightly hard,
friable; neutral; abrupt, smooth boundary.

A12~7 to 11 inches, dark grayish-brown (10YR 42) silt loam,
very dark brown (10YR 2/2) crushing to very dark
grayish brown (10YR 3/2) moist; moderate, fine and
very fine, granular structure; slightly hard, friable;
neutral; clear, smooth boundary.

AlI3—11 to 20 inches, dark grayish-brown (10YR 4/2) silt loam,

very dark brown (10YR 2/2) moist; moderate, very

fine, granular structure; slightly hard, friable; neu-
tral; gradual, smooth boundary.

to 30 inches, dark-gray (10YR 4/1) silt loam, very

dark brown (10YR 2/2) moist; moderate, fine, granu-

lar structure; slightly hard, friable; neutral; grad-
ual, smooth boundary.

A15—30 to 37 inches, grayish-brown (10YR 5/2) silt loam, very
dark grayish brown (10YR 3/2) moist; weak, very
fine, subangular blocky structure parting to moder-
ate, fine, granular; slightly hard, friable; neutral;
clear, smooth boundary.

A14-—-20
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C—37 to 60 inches, brown (10YR 5/3) silt loam, dark grayish
brown (10YR 4/2) moist; weak, medium and fine,
subangular blocky structure; slightly hard, friable;
neutral.

The A horizon ranges from 20 to 50 inches in thickness. It is
mainly silt loam but ranges to silty clay loam. It ranges from
dark gray to grayish brown and is slightly acid or neutral.
The C horizon commonly ranges from very fine sandy loam to
silty clay loam, but in a few places it is loamy sand or silty
clay below a depth of 40 inches.

Hobbs soils are near Cass, Colo, and Hord soils and Silty
alluvial land. They are finer textured throughout than Cass
soils. They lack the mottles in the C horizon that are typical
of Colo soils, and they have a lower water table than those
soils. In contrast with Hord soils, they are more stratified and
lack a B horizon. They are darker and less stratified than the
frequently flooded Silty alluvial land.

Hobbs silt loam (0 to 1 percent slopes) (Hb).—This
soil is on wide bottom lands. Areas are commonly
large, but they range from 10 to 1,000 acres In size.
This soil has the profile described as representative of
the series.

Included with this soil in mapping were a few areas
where the surface layer is fine sandy loam and a few
areas where the underlying material is silty clay.
Also included were small areas of Cass, Colo, Hord,
Lamo, and Leshara soils and Silty alluvial land. Also
included were a few small alkali areas and sandy
areas, both of which are identified by spot symbols on
the detailed soil map.

Floods occur an average of once every 3 yvears.
They occur mainly in spring after rapid snowmelt or
in spring or early in summer after excessive rain.
Runoff is slow. This soil is easy to till.

Most of the acreage is cultivated and is used mainly
for corn. A small acreage is used for soybeans, oats,
and alfalfa, and a small acreage is irrigated. Most of
this soil has potential for irrigation by the gravity
system. A few small areas are seeded to bromegrass
and are used for pasture. Alfalfa and trees receive
some beneficial subirrigation from the water table,
which is 8 to 15 feet below the surface. Capability
units I-1, dryland, and I-6, irrigated; Silty Lowland
range site; windbreak suitability group 1.

Hobbs silt loam, calcareouns (0 to 1 percent slopes)
(Hc).—This soil is mainly on wide bottom lands. Areas
range from 5 to 200 acres in size. This soil has a
profile similar to the one described as representative
of the series, but the underlying material is calcar-
eous below a depth of 35 inches.

Included with this soil in mapping were small areas
of Hobbs silt loam, Hord silt loam, Leshara silt loam,
and Lameo silty clay loam.

Flooding occurs an average of once every 3 yvears.
Runoff is slow. This soil is easy to till.

Most of the acreage is cultivated and is used mainly
for corn and alfalfa. A small acreage is used for
soybeans and oats. A small acreage is irrigated, but
most of the acreage has potential for irrigation by the
gravity system. A few small areas are in bromegrass
pasture. Trees grow well, and alfalfa does well be-
cause of subirrigation from the water table, which is
at a depth of 5 to 10 feet, Capability units I-1, dryland,
and 1-6, irrigated; Silty Lowland range site; wind-
break suitability group 1.

Hobbs silt loam, oceasionslly flooded (0 to 1 per-
cent slopes) (Hd).—This soil is on bottom lands, mainly

23

along narrow upper drainageways. Channels in the
area are poorly developed, and runoff from adjacent
soils spreads over the entire area. Areas range from 5
to 40 acres in size. This soil has a profile similar to the
one described as representative of the series, but the
surface layer is stratified, dark- and light-colored silt
loam 10 to 25 inches thick.

Included with this soil in mapping were a few areas
where sandy material is at a depth of 30 to 60 inches
and small areas of Cass, Colo, and Hord soils and Silty
alluvial land. Alse included were a few, short, steep
slopes, which are identified by a spot symbol on the
detailed soil map.

Occasional flooding is the principal hazard, but it is
nearly always of short duration. A total crop loss
seldom occurs, but it may be necessary to reseed the
crop or to delay tillage and harvest. Runoff is slow.
This soil is easy to work, except for short periods
when it 1s wet after flooding.

Most of the acreage is cultivated or in tame pas-
ture. Corn is the main crop. A small acreage is used
for soybeans and alfalfa. Oats are rarely grown be-
cause of the hazard of flooding in spring. Bromegrass
is seeded for tame pasture. A small acreage is in
native grass and is used for range and hay. Capabil-
ity units ITw-3, dryland, and Ilw-6, irrigated; Silty
Overflow range site; windbreak suitability group 1.

Hord Series

The Hord series consists of deep, well-drained,
nearly level to gently sloping soils on foot slopes and
stream terraces. These soils formed in colluvium de-
rived from loess and old alluvium.

In a representative profile the surface layer is dark
erayish-brown silt loam about 21 inches thick. The
subsoil is friable silt loam about 26 inches thick. It is
dark grayish brown in the upper 6 inches, grayish
brown in the next 11 inches, and pale brown in the
lower 9 inches. The underlying material, between
depths of 47 and 60 inches, is pale-brown, calcareous
silt loam.

Permeability is moderate, and available water ca-
pacity is high. These soils release moisture readily to
plants. Organic-matter content is moderate, and nat-
ural fertility is high.

Hord soils are well suited to dryland and irrigated
farming. They are also suited to grass, trees, and
wildlife habitat.

Representative profile of Hord silt loam, in a culti-
vated field, 800 feet east and 120 feet north of the
southwest corner of sec. 35, T. 27T N, R. 1 W.:

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) silt loam,
very dark brown (10YR 2/2) moist; moderate, fine
and very fine, granular structure; slightly hard,
friable; neutral; abrupt, smoeoth boundary.

A12—7 to 21 inches, dark grayish-brown (10YR 4/2) silt loam,
very dark brown (10YR 2/2) moist; moderate, fine,
granular structure; slightly hard, friable; neutral;
gradual, smooth boundary.

B1-—21 to 27 inches, dark grayish-brown (10YR 4/2) silt loam,
very dark grayish brown (10YR 3/2) moist; weak,
fine, subangular blocky structure parting to weak,
very fine, granular; slightly hard, friable; neutral;
clear, smooth boundary.

B2—27 to 38 inches, grayish-brown (10YR 5/2) silt loam, dark
gravish brown (10YR 4/2) moist; weak, medium and
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fine, subangular blocky structure; slightly hard, fria-
ble; neutral; gradual, smooth boundary.

B3—38 to 47 inches, pale-brown (10YR 6/3) silt loam, brown
(IOYR 4/3) moist; weak, fine, prismatic structure;
slightly hard, friable; neutral; gradual, smooth
boundary.

C—47 to 60 inches, pale-brown (10YR 6/3) silt loam, brown
(10YR 4/3) moist; massive; slightly hard, friable; few
small lime concretions; slight effervescence; mildly
alkaline.

The A horizon ranges from 20 to 30 inches in thickness and
is slightly acid or neutral. The B horizon is slightly acid or
neutral, and the C horizon ranges from neutral to moderately
alkaline. Depth to lime ranges from 35 to 60 inches.

Hord soils are near Hobbs and Ortello soils and are similar
to Loretto and Trent soils. They have a B horizon, which is
lacking in Hobbs soils. They have a thicker A horizon and are
finer textured than Ortello soils. They have a thicker A
horizon and are less coarse textured in the upper part of the
profile than Loretto soils. They contain less clay in the A and
B horizons than Trent soils.

Hord silt loam (0 to 1 percent slopes) (He)—This
soil is on stream terraces. Areas range from 10 to 100
acres in size. This soil has the profile described as
representative of the series.

Included with this soil in mapping were small areas
of Bazile, Hobbs, Loretto, and Ortello soils and a few
areas of very gently sloping soils. Also included were
a few small depressions and alkali areas, which are
identified by spot symbols on the detailed soil map.

This is one of the best soils in Pierce County for
cultivated crops. In places the soil receives additional
water as runoff from higher elevations. Runoff is
slow. This soil is easy to till.

Nearly all of the acreage of this soil is cultivated.
Corn, soybeans, oats, and alfalfa are the main crops.
A small acreage is irrigated. A few areas have been
seeded to bromegrass and are used for pasture. Al-
falfa and trees receive some beneficial subirrigation
from the water table, which is 5 to 15 feet below the
surface. Capability units I-1, dryland, and 1-6, irri-
gated; Silty Lowland range site; windbreak suitabil-
ity group 4.

Hord-Hobbs silt Jloams, 0 to 7 percent slopes
(HhC).-—~The soils in this complex have plane slopes
and are in narrow upland drainageways. They occur
below the steeper uplands. This complex is about 50
to 70 percent Hord silt loam, 25 to 45 percent Hobbs
silt loam, and 5 percent other soils. The Hord soil is on
foot slopes that are on each side of the Hobbs soil.
The Hobbs soil is on narrow bottom lands. Areas
range from 5 to 40 acres in size.

The Hord soil has a profile similar to the one
described as representative of the Hord series, but
free lime is higher in the profile. The Hobbs soil has a
profile similar to the one described as representative
of the Hobbs series, but the upper 10 inches of the
surface layer is more stratified and is calcareous in a
few areas.

Included with these soils in mapping were small
areas of Cass loam; Colo silt loam; Hobbs silt loam,
occasionally flooded; and Moody silty clay loam.

Gully erosion is a hazard near drainageways on
Hord soils. Minor flooding is a slight hazard on Hobbs
soils. Runoff is slow to medium. These soils are easy
to till.

Most of the acreage is cultivated. Corn is the main
crop. A small acreage is used for soybeans, oats, and
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alfalfa. Bromegrass is sown for tame pasture. A small
acreage 1s irrigated. Capability units Ile-1, dryland,
and Ile-6, irrigated; both parts in Silty Lowland
range site; Hord part in windbreak suitability group
4, and Hobbs part in windbreak suitability group 1.

Lamo Series

The Lamo series consists of deep, somewhat poorly
drained, nearly level soils on bottom lands. These
soils formed in silty and loamy alluvium. They are
mainly in the valley of the North Fork Elkhorn River.

In a representative profile the surface layer is silty
clay loam about 36 inches thick. It is dark gray in the
upper 11 inches and gray in the lower 25 inches. The
underlying material is gray, mottled silty clay loam to
a depth of 46 inches and gray, mottled loam between
depths of 46 and 60 inches. The profile is calcareous
between depths of 11 and 46 inches.

Permeability is moderately slow, and available
water capacity is high. The water table ranges in
depth from 3 feet in spring to 8 feet in fall. These soils
absorb moisture somewhat slowly, but they release it
readily to plants. The organic-matter content is mod-
erate, and natural fertility is high.

L.amo soils are suitable for both dryland and irri-
gated farming. They can be used for grass, trees,
shrubs, and wildlife habitat.

Representative profile of Lamo silty clay loam, in a
cultivated field, 950 feet east and 195 feet south of the
northwest corner of sec. 9, T. 26 N,, R. 2 W.:

Ap—0 to 7 inches, dark-gray (10YR 4/1) silty clay loam, black
(1I0YR 2/1) moist; moderate, very fine, granular
structure; hard, firm; neutral; abrupt, smooth
boundary.

A12—7 to 11 inches, dark-gray (10YR 4/1) silty eclay loam,
black (10YR 2/1) moist; moderate, fine and very fine,
granular structure; hard, firm; neutral; clear,
smooth boundary.
to 17 inches, gray (10YR 5/1) silty clay loam, very
dark gray (10YR 3/1) moist; moderate, very fine,
subangular blocky structure parting to moderate,
fine, granular; hard, firm; strong effervescence (3
percent lime); moderately alkaline; gradual, smooth
boundary.

Al4~17 to 36 inches, gray (10YR b5/1) silty clay loam, very
dark gray (10YR 3/1) moist; moderate, medium, sub-
angular blocky structure parting to moderate, very
fine, subangular blocky; hard, very firm; streaks of
disseminated lime; strong effervescence (1 percent
lime); moderately alkaline; gradual, smooth bound-

Al3—11

ary.

C1-36 to 46 inches, gray (10YR 6/1) silty clay loam, dark gray
(10YR 4/1) moist; few, fine, distinct, yellowish-brown
(10YR 5/8) mottles; weak, medium or fine, subangu-
lar blocky structure; hard, firm; slight effervescence;
moderately alkaline; gradual, smooth boundary.

C2—46 to 60 inches, gray (5Y 6/1) loam, dark gray (5Y 4/1)
moist; few, fine, distinct, yellowish-brown (10YR 5/8)
mottles; massive; slightly hard, friable; mildly alka-
line.

The A horizon ranges from 18 to 40 inches in thickness.
Below a depth of 40 inches, the profile is commonly silty clay
loam, but in places it ranges from sand to silty clay. Depth to
lime ranges from 0 to 15 inches.

Lamo soils are near Colo, Leshara, Clamo, Hobbs, and
Lawet soils. They contain more lime than Colo soils, which
are noncalcareous. They are finer textured than Leshara
soils, but they are not so fine textured as Clamo soils. They
are finer textured and have a higher water table than Hobbs
soils. They contain less lime and have a lower water table
than Lawet soils,
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Lamo silty elay loam (0 to 1 percent slopes) (Lb).—
This soil is on bottom lands. Areas range from 20 to
200 acres in size.

Included with this soil in mapping were small areas
of Clamo silty clay in old channels and at other low
elevations. Also included were a few areas of Hobbs,
Leshara, Colo, and Lawet soils.

Excessive wetness early in spring, caused by the
moderately high water table, is the main limitation.
In spring the water table is at a depth of less than 3
feet, but it recedes to a depth of 6 to 8 feet by fall.
Flooding occurs about once every 2 or 3 years. This
soil tends to warm up more slowly in spring than
better drained soils. It is easy to work within only a
narrow range of moisture content. It is hard when
dry and sticky when wet. Runoff is slow.

Nearly all of the acreage is cultivated. Corn, soy-
beans, and alfalfa are the main crops. Capability
units [Iw-4, dryland, and IIw-3, irrigated; Subirri-
gated range site; windbreak suitability group 2.

Lawet Series

The Lawet series consists of deep, poorly drained,
nearly level, calcareous soils that formed in loamy

alluvium |(fig. 5. [}”hese soils are on bottom lands
mainly along Dry Creek and the upper end of Willow
Creek.

In a representative profile the surface layer is
about 18 inches thick. It is dark-gray loam in the
upper 10 inches and gray sandy clay loam in the
lower & inches. The subsoil, about 7 inches thick, is
gray, firm sandy clay loam. The underlying material, to
a depth of 60 inches, is 6 inches of light-gray sandy
loam, 24 inches of light-gray sandy clay loam, and 5
inches of light-gray sandy loam. The profile is calcar-
eous throughout.

Permeability is moderately slow, and available
water capacity is high. These soils release moisture
readily to plants. The water table ranges in depth
from 1 foot in spring to 5 feet in fall. Organic-matter
content and natural fertility are high.

Lawet soils are well suited to native grass, meadow,
and summer range. They also are well suited to
dugouts for livestock water and fish ponds. The soils
are suited to wildlife habitat. They are marginal for
cultivated crops and trees.

Representative profile of Lawet loam, in a native
meadow, 510 feet north and 130 feet west of the
southeast corner of the northeast quarter of sec. 19,
T.27 N, R.3 W.

Alca—0 to 10 inches, dark-gray (N 4/0) loam, black (J0YR 2/T)
moist; moderate, fine and very fine, granular strue-
ture; slightly hard, friable; violent effervescence (18
percent lime); moderately alkaline; clear, smooth
boundary.

A3ca—10 to 18 inches, gray (N 5/0) sandy clay loam, very dark
gray (10YR 3/1) moist; moderate, fine and very fine,
granular structure; hard, firm; violent effervescence
(20 percent lime), moderately alkaline; gradual,
smooth boundary.

Beca—18 to 25 inches, gray (N 6/0) sandy clay loam, dark gray
(N 4/0) moist; moderate, fine and very fine, granular
structure; hard, firm; viclent effervescence (20 per-
cent lime); moderately alkaline; clear, smooth
boundary.

Clg—25 to 31 inches, light-gray (N 7/0) sandy loam, gray (N 5/
0) moist; moderate or weak, very fine, granular
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structure; slightly hard, very friable; violent effer-
vescence (12 percent lime); moderately alkaline;
clear, smooth boundary.

C2g—31 to b5 inches, light-gray (N 7/0) sandy clay loam, light
gray (N 7/0) moist; weak, medium and very fine,
subangular blocky structure; firm, sticky, slightly
plastic; many reddish-brown stains; water table at
depth of 45 inches; small lime accumulations; violent

Figure 5.—Representative profile of Lawet loam. This deep,b
poorly drained soil formed in calcareous loamy alluvium on
bottom lands.
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effervescence (22 percent lime); moderately alkaline:
gradual, smooth boundary.

to 60 inches, light-gray (5Y 6/1) sandy loam, light
greenish gray (5GY 7/1) moist; massive; very friable,
slightly sticky, slightly plastic; neutral.

-

C3g—55

The A horizon ranges from 10 to 24 inches in thickness. It is
mainly loam, but it is silty clay loam in places. The content of
lime is 15 to 28 percent. The B horizon ranges from loam to
silty elay loam. The C horizon is mostly sandy clay loam, but
it commonly includes sandy loam and silty clay loam.

Lawet soils are near Clamo-Slickspots complex, Lamo soils,
Orwet soils, and Wet alluvial land. In contrast with Clamo-
Slickspots complex, they are coarser textured and lack the
Slickspots. They contain more lime and have a higher water
table than Lamo soils. They are finer textured below the A
horizon than Orwet soils. They have a lower water table than
Wet alluvial fand.

Lawet loam (0 to 1 percent slopes) (Lc).—This soil is
on bottom lands. Areas range from 5 to 800 acres in
size. This soil has the profile deseribed as representa-
tive of the series,

Included with this soil in mapping were a few areas
of poorly drained silty clay soils and a few small areas
of Lamo and Orwet soils and Wet alluvial land. Also
included were a few areas where grayish clay is at a
depth of 4 to 6 feet and a few other areas where
loamy sand or sand is at a depth of 40 to 60 inches. A
few, small, alkali areas are identified by a spot symbol
on the detailed soil map.

Flooding is slight, and runoff is slow. In spring the
water table is at a depth of 1 foot to 2 feet, but it
recedes to a depth of 3 to 5 feet by midsummer. This
soil has a high content of lime except in the lower
part of the underlying material. During most vears
this soil is difficult to till in spring because of wetness.
Where tiled, this soil can be productive. Lack of
suitable outlets limits the acreage that can be tiled.
Some caving can occur during tiling, mainly because
of thin sandy layers. Bogs develop if the soil is grazed
too early in spring.

A large acreage is in native grass and is used for
meadow. A considerable acreage is used for range. A
few areas are tiled and cultivated, but small areas
that have not been tiled are also cultivated. Corn and
soybeans are the main crops. A few dugouts have
been constructed on this soil for livestock water and
fishponds for recreation. Capability unit IVw-4, dry-
land; Subirrigated range site; windbreak suitability
group 6.

Lawet-Slickspois complex (0 to 2 percent slopes)
{Ld).—The soils in this complex are on bottom lands in
long, narrow areas that are adjacent to stream ter-
races or uplands. This complex is about 70 percent
Lawet loam, 25 percent Slickspots, and 5 percent other
soils. The nearly level Lawet soil has plane slopes.
Slickspots are in scattered microdepressions that are
irregular in shape and range from 5 to 15 feet in
diameter.

The Lawet soil has a profile similar to the one
described as representative of the Lawet series, but
the water table fluctuates to a lower depth and in
some areas the soil contains less lime. In this complex
Slickspots have a texture that ranges from loam to
light silty clay throughout. The surface layer is com-
monly black and puddled when moist and has a thin,
light-gray crust when dry. Alkalinity ranges from
strong to very strong.

Included with these soils in mapping were a few
areas of Lamo, Ovina, and Trent soils.

The alkalinity of the Slickspots is the soil character-
istic that determines the use of these areas. The high
content of sodium is toxic to many plants and native
grasses. In cultivated areas Slickspots are difficult to
till, because the surface is sticky when wet and very
hard and cloddy when dry. Runoff is slow.

Most of the acreage is in native grass and is used
for range and hay. A few small areas are cultivated.
Corn and alfalfa are the most common crops. Capabil-
ity unit IVs-1, dryland; Lawet part in Subirrigated
range site and windbreak suitability group 6; Slick-
spots part in Saline Subirrigated range site and
windbreak suitability group 10.

Leshara Series

This series consists of deep, somewhat poorly
drained, nearly level soils on bottom lands, mainly
along the North Fork Elkhorn River. These soils
formed in alluvium that is mainly silty.

In a representative profile the surface layer is silt
loam about 21 inches thick. The upper 15 inches is
very dark gray, and the lower 6 inches is dark gray.
Beneath this is a transitional layer of gravish-brown,
mottled silt loam 5 inches thick. The mottled underly-
ing material to a depth of 60 inches is 11 inches of
light brownish-gray silt loam, 14 inches of light olive-
gray silt loam, and 9 inches of light olive-gray, strati-
fied fine sand and silt loam. The profile is calcareous
between depths of 15 and 51 inches.

Permeability is moderate, and available water ca-
pacity is high. These soils absorb moisture easily and
release it readily to plants. The water table ranges in
depth from 3 feet in spring to 8 feet in fall. Organic-
matter content is moderate, and natural fertility is
high.

Leshara soils are suited to dryland and irrigated-
farming. They are also suited to native or tame grass,
trees, shrubs, and wildlife habitat.

Representative profile of Leshara silt loam, in a
cultivated field, 500 feet north and 50 feet west of the
southeast corner of the northeast quarter of sec. 7, T.
Z5 N, R. 1 W.:

Ap—0 to 8 inches, very dark gray (10YR 3/1) silt loam, black
(10YR 2/1) moist; moderate, fine and very fine, gran-
ular structure; slightly hard, friable; neutral; ab-
rupt, smooth boundary.

Al2-—8to 15 inches, very dark gray 10YR 3/1) silt loam, black
(10YR 2/1) moist; moderate, fine, granular structure;
slightly hard, friable; mildly alkaline; clear, smooth
boundary.

Al3ca—15 to 21 inches, davk-gray (10YR 4/1) silt loam, very
dark gray (10YR /1) moist; moderate, medium,
granular structure; slightly hard, friable; violent
effervescence (7 percent lime); moderately alkaline;
gradual, smooth boundary.

ACea—21 to 26 inches, grayish-brown (2.5Y 5/2) silt leam,
dark grayish brown (2.5Y 4/2) moist; common, me-
dium and fine, distinet, vellowish-brown (10YR 5/6)
mottles; moderate, medium, granular structure;
slightly hard, friable; violent effervescence (7 per-
cent lime); moderately alkaline; gradual, smooth
boundary.

Clea—26 to 37 inches, light brownish-gray (2.5Y 6/9) silt loam,
grayish brown (2.5Y 5/2) moist; common, fine, dis-
tinct, yellowish-brown (10 YR 5/6) mottles: weak, me-
dium, subangular blocky structure; slightly hard,
friable; few small lime concretions; violent efferves-
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cence (10 percent lime); moderately alkaline; grad-
ual, smooth boundary.

C2Z—37 to 51 inches, light olive-gray (65Y 6/2) silt loam, olive
eray (bY 5/2) moist; many, fine, distinct, yellowish-
brown (10YR 5/6) mottles; massive; slightly hard,
friable; slight effervescence; mildly alkaline; clear,

. smooth boundary.

11C3—51 to 60 inches, light olive-gray (5Y 6/2), stratified fine
s;and and silt loam, olive gray (5Y 5/2) moist; many,
medium, distincet, yellowish-brown (10YR 5/6) mot-
t‘lc_ssz weak, very fine, platy structure; soft, very
friable; neutral.

T_he A _hm‘izon ranges from 10 to 22 inches in thickness, It is
mainly silt loam, but in some small areas it is loam and very
fine s;md}{ loam. It ranges from neutral to moderately alka-
line. Depth to lime commonly ranges from 12 to 20 inches, but
in few areas lime is at the surface. Below a depth of 40 inches,
the soil material is commonly silt Joam, but in places it ranges
from sand to clay. The C horizon has mottles that range from
faint to prominent.

Leshara soils are near Cass, Hobbs, Lamo, and Ord soils.
They are finer textured in the upper part of the C horizon
than Cass and Ord soils. In contrast with Cass soils, they
have a higher water table, contain more prominent mottles in
the C horizon, and have Hime. They have a higher water table
than Hobbs soils. They are coarser textured than Lamo soils.

Leshara sili loam (0 to 1 percent slopes) (Le)—This
silty soil is on bottom lands. Areas range from 5 to 300
acres in size. o

Included with this soil in mapping were small areas
of Clamo and Lawet soils on low parts of the land-
scape. Also included, near stream channels, were a
few areas of Cass and Hobbs soils.

Fxcessive wetness early in spring is a moderate
limitation. The water table is at a depth of about 3
feet in spring; because spring is also the season of
greatest rainfall, tillage and planting are commonly
delayed. The water table recedes to a depth of 6 to 3
feet late in summer and in fall. This soil 1s flooded by
stream overflow after rapid snowmelt or heavy ran
an average of once every 3 years. The soil warms up
more slowly in spring than better drained soils. It is
easy to work if it is not too wet.

Almost all of the acreage is in cultivated crops.
Corn, soybeans, and alfalfa are the main crops. Only a
small acreage of small-grain crops is grown because
the hazard of crop loss by flooding is great. A small
acreage is irrigated. Capability units Ilw-4, dryland,
and I1w-6, irrigated; Subirrigated range site; wind-
break suitability group 2.

Longford Series

The Longford series consists of deep, well-drained,
very gently sloping to moderately sloping soils that
formed in Loveland Loess. These soils are on uplands.

In a representative profile the surface layer is dark
grayish-brown light silty clay about 9 inches thick.
The subsoil is very firm silty clay about 31 inches
thick. The upper 5 inches of the subsoil is grayish
brown, the next 12 inches is brown, and the lower 14
inches is pale brown. The underlying material is very
pale brown silty clay between depths of 40 and 48
inches and very pale brown silty clay loam to a depth
of 60 inches.

Permeability is slow, and available water capacity
is moderate. These soils are somewhat droughty in
dry seasons because moisture cannot effectively pen-
etrate the clayey subsoil, which limits the growth of
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roots. Organic-matter content is moderate, and natu-
ral fertility is medium.

Longford soils are suited to cultivated crops and
grass, trees and shrubs in windbreaks, and wildlife
habitat.

Representative profile of Longford silty clay in an
area of Longford soils, 2 to 8 percent slopes, eroded, in
a cultivated field, 300 feet east and 310 feet south of
the northwest corner of sec. 31, T. 28 N, R. 1 W

Ap—0 to 6 inches, dark grayish-brown (10YR 4/2) light silty
clay, very dark grayish brown (10YR 3/2) moist;
moderate, fine and very fine, granular structure;
hard, firm; slightly acid; abrupt, smooth boundary.

A12—6 to 9 inches, dark grayish-brown (10YR 4/2) light silty
clay, very dark grayish brown (10YR 3/2) moist;
noderate, fine and very fine, granular structure;
hard, firm; slightly acid; clear, smooth boundary.

B1—9 to 14 inches, grayish-brown (10YR 5/2) silty clay, very
dark grayish brown (10YR 3/2) crushing to dark
erayish brown (10YR 4/2) moist; moderate, very fine,
subangular blocky structure; very hard, very firm;
slightly acid; clear, wavy boundary.

B2t-—14 to 26 inches, brown (I0YR &3) silty clay, grayish
brown (10YR 5/2) meist; moderate, fine, prismatic
structure parting to strong, fine, angular blocky;
very hard, very firm; few organic stains and films on
faces of peds; neutral; gradual, wavy boundary.

B3--26 to 40 inches, pale-brown (10YR 6/3) silty clay, brown
(LOY R 5/3) moist: moderate, {ine, prismatic structure
parting to moderate, fine, subangular blocky; very
hard, very firm; neutral; clear, wavy boundary.

140 to 48 inches, very pale brown (10YR 7/3) silty clay, pale
brown (10YR 6/2) moist; weak, fine, prismatic struc-
ture; very hard, very firm; few small lime concre-
tions; mildly alkaline; gradual, wavy boundary.

(248 to 60 inches, very pale brown (10YR 7/3) silty clay
loam, pale brown (10YR 6/3) moist; massive; hard,
firm; few small lime coneretions; mildly alkaline.

The A horizon ranges from 7 to 12 inches in thickness. It is
loam, silty clay loam, or silty clay that is slightly aecid or
medium acid. The B horizon ranges from 15 to 40 inches in
thickness. It ranges from brown to pinkish gray and is
slightly acid or neutral. The € horizon ranges from silt loam

to silty clay that is neutral or mildly alkaline.

Longford soils are similar to Butler and Clamo soils and are
near Clarno and Moody soils. They formed in Loveland Loess,
whereas Butler soils formed in Peoria Loess. In addition,
they are better drained than Butler soils and lack the dark-
gray color in the B horizon that is typical of those soils. They
have a lower water table than Clamo soils, and they lack the
mottling of those soils, They have a more clayey B horizon
than Clarno and Moody soils. In addition, they formed in
Loveland Loess, whereas Clarno soils formed in glacial till
and Moedy soils formed in Peoria Loess.

Longford loam, | to 5 percent slopes (LfC).—This
soil is on uplands. Slopes are plane. Areas range from
5 to 35 acres in size. This soil has a profile similar to
the one described as representative of the series, but
the surface layer is loam.

Included with this soil in mapping were small areas
of Loretto loam, 1 to 7 percent slopes, and Ortello fine
sandy loam, 2 to 7 percent slopes. Also included at
lower elevations were a few small alkali areas, which
are identified by a spot symbol on the detailed soil
map.

Water erosion is the principal hazard. Runoff is
medium. The friable surface layer is easy to till, but it
is only about 10 inches thick over the very firm
subsoil.

Most of the acreage is cultivated or in tame pas-
ture. Corn is the main crop. A smaller acreage is used
for oats, soybeans, and alfalfa. A small acreage 1s
irrigated. Bromegrass is used for pasture. Capability



28 SOIL SURVEY

units Ille-2, dryland, and IIle-2, irrigated; Clayey
range site; windbreak suitability group 4.

Longford soils, 2 to 8 percent slopes, eroded
(LgD2).—These soils are on long plane hillsides in the
uplands. Areas range from 5 to 50 acres in size. These
soils have a profile similar to the one described as
representative of the series, but the surface layer is
silty clay loam as well as silty clay.

Included with these soils In mapping were a few
areas where water erosion has removed the original
dark-colored surface layer and small areas of Clarno
and Moody soils. Also included were a few small
exposures of glacial till, eolian sand, and alkali spots,
all of which are identified by spot symbols on the
detailed soil map.

Water erosion is the principal hazard. Runoff is
medium. The surface layer absorbs moisture slowly,
and slow permeability in the subsoil prevents easy
movement of water through the soil. These soils are
difficult to till because they are firm when moist and
become hard and cloddy when dry.

Most of the acreage is cultivated or in tame pas-
ture. Corn, oats, soybeans, and alfalfa are the com-
mon crops. Bromegrass is used for pasture. A small
acreage is in native grass and is used for range and
hay. Capability unit IVe-4, dryland:; Clayey range
site; windbreak suitability group 4.

Loretto Series

The Loretto series consists of deep, well-drained,
nearly level to gently sloping secils on uplands and
stream terraces. These soils formed mainly in a thin
layer of eolian material and in the underlying Peoria
Loess.

In a representative profile the surface layer is fine
sandy loam about 18 inches thick. It is grayish brown
in the upper 7 inches, dark grayish brown in the next
7 inches, and grayish brown in the lower 4 inches.
The subsoil is friable silt loam about 28 inches thick,
It is brown in the upper 16 inches and pale brown in
the lower 12 inches. The underlying material, be-
tween depths of 46 and 60 inches, is pale-brown,
calcareous silt loam.

Permeability is moderate, and available water ca-
pacity is high. These soils release moisture readily to
plants. Organic-matter content is moderately low,
and natural fertility is medium.

Loretto soils are well suited to dryland and irri-
gated farming. They are also suited to tame and
native grass, trees, and wildlife habitat.

Representative profile of Loretto fine sandy loam,
terrace, 0 to 2 percent slopes, in a cultivated field, 480
feet east and 75 feet south of the northwest corner of
sec. 16, T. 25 N,, R. 1 W.:

Ap—0 to 7 inches, grayish-brown (10YR #/2) fine sandy loam,
very dark brown (10YR 2/2) crushing to very dark
grayish brown (10YR 3/2) moist; weak, very fine,
granular structure; soft, very friable; slightly acid;
abrupt, smooth boundary.

A12—7 to 14 inches, dark grayish-brown (10YR 4/2) fine sandy
loam, very dark brown (10YR 2/2) moist; weak, fine
and very fine, granular structure; soft, very friable;
slightly acid; elear, smooth boundary.

Al13—14 to 18 inches, grayish-brown (10YR 5/2) fine sandy
loam, dark grayish brown (10YR 4/2) moist; weak,

very fine, granular structure; soft, very friable;
slightly acid; clear, smooth boundary.

IIB1-—18 to 23 inches, brown (10YR 5/3) silt loam, dark
grayish brown (10YR 4/2) moist; weak, very fine,
subangular blocky structure parting to weak fine,
granular; slightly hard, friable; neutral; clear,
smooth boundary.

IIB2—23 to 34 inches, brown (10YR 5/3) silt loam, dark
grayish brown (10YR 4/2) moist; moderate, medium,
subangular blocky structure; slightly hard, friable;
neutral; gradual, wavy boundary.

1IB3—34 to 46 inches, pale-brown (10YR 6/3) silt loam, gray-
ish brown (10YR 5/2) moist; weak, medium, prismatic
structure; slightly hard, friable; neutral; gradual,
wavy boundary.

[IC—46 to 60 inches, pale-brown (10YR 6/3) silt loam, grayish
brown (10YR 5/2) moist; massive; slightly hard, fria-
ble; slight effervescence; mildly alkaline.

The A horizon ranges from 10 to 18 inches in thickness. It is
loam or fine sandy loam that is slightly acid or medium acid.
The IIB horizon ranges from loam to silty clay loam that is
slightly acid or neutral. Depth to lime ranges from 30 to 55
inches.

Loretto soils are near Boelus, Moody, Nora, and Ortello
soils. They have a finer textured A horizon than Boelus soils.
They have a coarser textured A horizon than Moody and Nora
soils, and they formed in two kinds of parent material,
whereas those soils formed in Peoria Loess. They have finer
textured B and C horizons than Ortello soils.

Loretto fine sandy loam, terrace, 0 to 2 percent
slopes (LhA).—This soil is on plane or very gently
undulating stream terraces. Areas range from 10 to
50 acres in size. This soil has the profile described as
representative of the series.

Included with this soil in mapping were small areas
of Bazile, Hobbs, Hord, and Ortello soils.

The hazard of soil blowing is moderate in cultivated
areas. In places the soil receives additional water as
runoff from higher elevations. Runoff is very slow.
This soil is easy to work.

Most of the acreage is cultivated. Corn, soybeans,
oats, and alfalfa and rye sown with vetch are the
main crops. A small acreage is irrigated, and a few
areas are seeded to bromegrass for pasture. Alfalfa
and trees receive some beneficial subirrigation from
the water table, which is at a depth of 5 to 15 feet.
Capability units Ile-3, dryland, and Ile-5, irrigated;
Sandy range site; windbreak suitability group 3.

Loretto loam, ¢ to | percent slopes (LkA).—This
dark-colored soil is on long, plane slopes in the up-
lands. Areas range from 5 to 200 acres in size. This
soil has a profile similar to the one described as
representative of the series, but the surface layer is
loam and the subsoil is slightly finer textured.

Included with this soil in mapping were a few areas
where slopes are about 2 percent, a few areas where
sand is at a depth of 40 to 60 inches, and small areas
of Bazile, Moody, and Paka soils. Also included were a
few small areas of wind-deposited sand, reddish loess,
alkali spots, and depressions, all of which are identi-
fied by spot symbols on the detailed soil map.

The hazard of erosion is slight, and runoff is slow.
This soil is friable and is easy to work.

Nearly all of the acreage is cultivated and is used
mainly for corn, oats, and alfalfa. A smaller acreage is
used for soybeans and grain sorghum, and a small
acreage is irrigated. Capability units I-1, dryland, and
I-4, irrigated; Silty range site; windbreak suitability
group 4.
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Loretto loam, | to 7 percent slopes (LkC)—This
soil is on long, plane slopes in the uplands. Areas
range from 5 to 150 acres in size. This soil has a
profile similar to the one described as representative
of the series, but the surface layer is loam and is
slightly thinner and the subsoil is slightly finer tex-
tured.

Included with this soil in mapping were many
places where grayish or reddish loess is at a depth of
5 feet and other areas where sand is at a depth of 40
inches. Alse included were small areas of Bazile,
Moody, and Paka soils. A few small areas where
sandy soils, reddish loess, and alkali spots are on the
surface are identified by spot symbols on the detailed
soil map.

The hazard of water erosion Is moderate, and run-
off is medium. This soil is easy to work.

Most of the acreage is cultivated. Corn, oats, and
alfalfa are the main crops. A smaller acreage is used
for grain sorghum and soybeans. A small acreage is
irrigated by sprinklers, and a small acreage is seeded
to bromegrass and is used for pasture. Capability
units Ile-1, dryland, and I1le-4, irrigated; Silty range
site; windbreak suitability group 4.

Loup Series

The Loup series consists of deep, poorly drained
and very poorly drained, nearly level soils that
formed in eolian and alluvial material. These soils are
on bottom lands of drainageways in the edge of the
sandhills, mainly along Willow Creek.

In a representative profile the surface layer is
dark-gray fine sandy loam about 10 inches thick. The
underlying material extends to a depth of 60 inches.
In sequence from the top, it is 8 inches of light
brownish-gray loamy fine sand, 10 inches of light
brownish-gray fine sand, and 32 inches of light-gray
fine sand. The entire profile is mottled.

Permeability is rapid, and available water capacity
is low; these characteristics are most important when
the water table is lowest or when the soil is to be
drained. These soils absorb moisture easily and re-
lease it readily to plants. The water table is normally
at the surface in spring and at a depth of about 5 feet
in fall. Organic-matter content is moderate, and natu-
ral fertility is medium.

Loup soils are well suited to native grass. In areas
where the water table is low, they are suited to
cultivated crops. Trees and shrubs can be grown on
these soils, and they are also suited to wildlife habi-
tat.

Representative profile of Loup fine sandy loam, in
rangeland, 530 feet south and 40 feet east of the
northwest corner of the southwest quarter of sec. 15,
T.25 N, R.3W.:

A—0 to 10 inches, dark-gray (10YR 4/1) fine sandy loam, very
dark gray (10YR 3/1) moist; few, fine, faint, reddish-
brown (5YR 5/3) mottles; weak, fine, granular strue-
ture; slightly hard, friable; neutral; abrupt, smooth
boundary.

C1—10 to 18 inches, light brownish-gray (10YR 6/2) loamy fine
sand, dark grayish brown (10YR 4/2) moist; common,
fine, distinct, reddish-brown (5YR 5/3) mottles; weak,
very fine, granular structure; soft, very friable; neu-
tral; clear, wavy boundary.
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(218 to 28 inches, light brownish-gray (10YR 6/2) fine sand,
grayish brown (10YR 5/2) moist; common, fine, dis-
tinet, yellowish-brown (10YR 5/8) mottles; single
grained; loose; water table at depth of 20 inches;
mildly alkaline; gradual, wavy boundary.

(13—28 to 60 inches, light-gray (10YR 7/2) fine sand, light
brownish gray (10YR 6/2) moist; common, fine, dis-
tinet, yellow (10YR 7/8) mottles; single grained;
loose; mildly alkaline.

The A horizon ranges from 8 to 20 inches in thickness. It is
loam, fine sandy loam, or loamy fine sand. The A horizon is
slightly acid to mildly alkaline, and the C horizon is neutral
or mildly alkaline. In places there is a layer of organic
matter, 1 inch to 2 inches thick, on the surface. In most areas
of Pierce County these soils are noncalcareous throughout.

Loup soils are near Elsmere, Ovina, Lawet, and Orwet soils.
They have a higher water table than Elsmere and Ovina
soils. In addition, they have a coarser textured C horizon
than Ovina soils. They are coarser textured in the upper part
of the C horizon than Lawet or Orwet soils, and they contain
less lime in the A horizon and upper part of the C horizon
than those soils.

Loup fine sandy loam (0 to 2 percent slopes) (Lo).—
This soil is in basins of the sandy uplands and in the
transitional sandhills area. The water table fluc-
tuates seasonally. It is at a depth of 1 foot in spring
and b feet in fall. Areas range from 10 to 100 acres in
size. This soil has the profile described as representa-
tive of the series.

Included with this soil in mapping were small areas
of Elsmere, Orwet, Lawet, and Ovina soils. Also in-
cluded were areas where silty layers, 2 to 6 inches
thick, are in the underlying material and a few areas
where the surface layer is loam and loamy fine sand.

Wetness in spring, when the water table is highest,
limits the use of this soil. Bogs develop if the soil is
grazed too early in spring. In cultivated areas, wet-
ness delays tillage. Runoff is very slow.

This soil is used mainly for range and meadow.
Summer grazing or mowing for hay is the general
practice. A few areas are cultivated, and corn and
soybeans are the most commonly grown crops. Capa-
bility unit IVw-6, dryland; Subirrigated range site;
windbreak suitability group 6.

Loup soils (0 to 2 percent slopes) (Lp).—These soils
are on bottom lands. Areas are long and narrow and
range from 5 to 100 acres in size. The water table is
normally at a depth of 0 to 3 feet, but in spring it
commonly 1s above the surface. These soils have a
profile similar to the one described as representative
of the series, but the surface layer is slightly darker
colored and is loam and loamy sand as well as fine
sandy loam.

Included with these soils in mapping were a few
areas of Sandy alluvial land and places where a layer
of partly decayed organic matter, 1 inch to 2 inches
thiek, is on the surface.

Wetness, caused by the high water table, limits the
use of these soils. The soils are flooded occasionally.
Some areas are boggy if they are grazed when the
water table is at the surface. Runoff is slow.

These soils are used mainly for grazing. A few
areas are mowed for hay. The soils are too wet for
cultivated crops. They make good habitat for wetland
wildlife. Capability unit Vw-7, dryland; Wet Land
range site; windbreak suitability group 6.



30 SOIL SURVEY

Marsh

Marsh (Ma) is in low areas along Willow and Dry
Creeks. Water stands on the surface and is 2 to 18
inches deep during most of the growing season. Dur-
ing dry seasons water is only a few inches below the
surface. Areas range from 2 to 25 acres in size. The
vegetation is mainly cattails, rushes, reedgrass, and
tall sedges. Open water is in a few places.

Marsh consists of material that ranges from clay to
sand. The part near the surface is a mixture of soil
and partly decaved organic matter. It is black and
ranges from 6 to about 20 inches in thickness. It
grades to lighter colored material of varying texture.
Snail shells are common.

Marsh is too wet for crops, grass, or trees. It is well
suited to wetland wildlife habitat, which is its main
use. Suitable outlets for drainage are not common.
Capability unit VIIIw-7, dryland; windbreak suitabil-
ity group 10.

Moody Series

The Moody series consists of deep, well-drained,
nearly level to gently sloping soils on uplands. These
soils formed in Peoria Loess.

In a representative profile the surface layer is silty
clay loam about 10 inches thick. It is dark grayish
brown in the upper 7 inches and grayish brown in the
lower 3 inches. The subsoil is firm silty clay loam
about 31 inches thick. It is brown in the upper 9
inches and pale brown in the lower 22 inches. The
underlying material to a depth of 60 inches is very
pale brown, calcareous silt loam that contains many
lime concretions in the upper 9 inches.

Permeability is moderate, and available water ca-
pacity is high. These soils release moisture readily to
plants. Organic-matter content is moderate, and nat-
ural fertility is medium.

Moody soils are well suited to dryland and irrigated
farming. They are also suited to grass, trees, and
wildlife habitat.

Representative profile of Moody silty clay loam, 1 to
7 percent slopes, in a cultivated field, 1,060 feet north
and 340 feet west of the southeast corner of the
northeast quarter of sec. 18, T. 28 N, R. 3 W.

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) silty clay
loam, very dark brown (10YR 2/2) moist; moderate,
very fine, granular structure; hard, firm; slightly
acid; abrupt, smooth boundary.

Al2—7 to 10 inches, grayish-brown (10YR 5/2) silty clay loam,
very dark grayish brown (10YR 3/2) moist; moderate,
very fine, subangular blocky structure parting to
moderate, fine, granular; hard, firm; slightly acid;
clear, wavy houndary.

B21-—10 to 19 inches, brown (10YR 53) silty clay loam, dark
brown (10YR 3/8) crushing to dark grayvish brown
(I0YR 4/2) moist; moderate, fine and very fine, sub-
angular blocky structure; hard, firm; neutral; grad-
ual, wavy boundary.

B22—19 to 33 inches, pale-brown (10YR 6/%) silty clay loam,
dark grayish brown (10YR 4/2) moist; moderate,
medium and fine, subangular blocky structure; hard,
firm; films on faces of peds; neutral; gradual. wavy
boundary.

B3—33 to 41 inches, pale-brown (10YR 6/3) silty clav loam,
brown (10YR 4/3) moist; weak, medium, subangular
blocky structure; hard, firm; neutral; gradual, wavy
boundary.

Cca—41 to 50 inches, very pale brown (10YR 7/3) silt loam,
brown (10YR 5/3) moist; few, fine, faint, gray (10YR
6/1) and yvellowish-brown (10YR 5/6), relict mottles;
weak, medium, subangular blocky structure; slightly
hard, friable; common small lime concretions; strong
effervescence; moderately alkaline; gradual, wavy
boundary.

C2-—50 to 60 inches, very pale brown (10YR 7/3) silt loam, pale
brown (10YR 6/2) moist; common, fine, distinct, gray
(10YR 6/1) and vellowish-brown (10YR 5/6), relict
mottles; weak, medium, prismatic structure; slightly
hard, friable; strong effervescence; moderately alka-
line.

Thickness of the solum and depth to lime range from 30 to
55 inches. The A horizon ranges from 7 to 16 inches in
thickness. It is medium acid to neutral.

Moody soils are near Crofton, Fillmore, Nora, and Trent
soils. They have a thicker A horizon and are deeper to lime
than Crofton soils, and they have a B horizon, which is
lacking in Crofton soils. In contrast with Fillmore soils, they
lack the A2 horizon and contain less c¢lay in the B2 horizon.
They contain move clay in the solum and are deeper to lime
than Nora soils, They have a thinner A horizon than Trent
soils,

Moody siltv clay loam, 0 to 1 percent slopes
(MoA).—This soil is on the loess uplands. Areas range
from 5 to 50 acres in size. This soil has a profile
similar to the one described as representative of the
series, but the surface layer is thicker and lime is
deeper,

Included with this soil in mapping were small areas
of Butler, Loretto, Nora, and Trent soils and some
areas of soils that are leached of lime below a depth of
60 inches. Also included were small depressions and
alkall areas, which are identified by spot symbols on
the detailed soil map.

Water erosion is a slight hazard. Runoff is slow.
This soil is somewhat difficult to till, because it is firm
when moist and tends to form clods if tilled when wet.

Nearly all of the acreage is cultivated. Corn, oats,
soybeans, and alfalfa are the main crops. A small
acreage is irrigated. Capability units I-1, dryland,
and I-3, irrigated; Silty range site; windbreak suita-
bility group 4.

Moody silty clay loam, 1 to 7 percent slopes
(MoC).—This soil is on long, plane slopes in the loess
uplands. Most areas are comparatively large, but
they range from 5 to about 400 acres in size. This soil
has the profile described as representative of the
series.

Included with this soil in mapping were small areas
of Hord, Loretto, Nora, and Trent soils. Also included
were small depressions, alkali spots, and exposures of
glacial till, reddish loess, and eolian sand, all of which
are shown by spot symbols on the detailed soil map.

The hazard of water erosion is slight to moderate.
Runoff is medium. This soil is somewhat difficult to
till, because it is firm when moist and tends to form
clods if tilled when wet.

Most of the acreage is cultivated and is used mainly
for corn, oats, and alfalfa. A smaller acreage is used
for soybeans, grain sorghum, and wheat. A small
acreage is irrigated by sprinklers, and a small
acreage 1s seeded to bromegrass and is used for
pasture. Capability units Ile-1, dryland, and I11le-3,
irrigated; Silty range site; windbreak suitability group
4.
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Nora Series

The Nora series consists of deep, well-drained, very
ently sloping to strongly sloping soils on uplands
. 6).|These soils formed in Peoria Loess.

o Tepresentative profile the surface layer is dark
grayish-brown silt loam about 7 inches thick. The
subsoil is friable silt loam about 28 inches thick, The
upper 9 inches is brown, and the lower 19 inches is
pale brown, is calcareous, and contains many lime
concretions. The underlying material, between depths
of 35 and 60 inches, is very pale brown, calcareous silt
loam that eontains many lime concretions in the
upper 13 inches.

Permeability is moderate, and available water ca-
pacity is high. These soils release moisture readily to
plants. Organic-matter content is moderate, and nat-
ural fertility is medium. These soils are high in
caleium in the middle and lower parts of the subsoil
and in the underlying material,

Nora soils are well suited to cultivated crops and
tame pasture. All but the strongly sloping Nora $01l8
are suited to irrigation. These soils can also be used
for grass, trees, and wildlife habitat.

Representative profile of Nora silt loam, 7 to 11
percent slopes, in a cultivated field, 1,320 feet east
and 435 feet north of the southwest corner of sec. 4, T.
27 N.,, R.1 W

Ap—0 to 7 inches, dark grayish-brown (TOY R 4/2) silt loam,

very dark grayish brown (10YR 3/2) moist, moderate,
very fine, granular structure; slightly hard, friable;
neutral: abrupt, smooth boundary.

B21 7 to 16 inches, brown {10YR 5/3) silt loam, brown (I6YR

4/3) moist; weak, fine, subangular blocky structure;
slightly hard, friable; neutral; gradual, wavy bound-
ary.

&4

Figure 6.—Represeniative profile of Nora silt loam. This deep,
friable soil formed in loess, a silty wind-deposited material.

RB2%¢ca—16 to 26 inches, pale-brown (10YR 6/3) silt loam,
brown (10YR 5/3) moist; weak, medium and fine,
subangular blocky structure; slightly hard, friable;
common fine and medium lime concretions; strong
effervescence; moderately alkaline; gradual, wavy
bhoundary. ‘ )

B3ca-—26 to 35 inches, pale-brown (10YR 6/3) silt loam, brown
(10YR 5/3) moist; few, fine, faint, gray (16YR 6/1) and
vellowish-brown (10YR 5/6) relict mottles; weak, me-
dium, prismatic structure parting to weak, medium,
subangular blocky; slightly hard, friable; common
fine and medium lime concretions; strong efferves-
cence; moderately alkaline; gradual, wavy boundary.

Clea—23 to 48 inches, very pale brown (JOYR 73) silt Joam,
pale brown (10Y R 6/3) moist; few, fine, distinct, gray
(10YR 6/1) and yellowish-brown (1I0YR 5/6) relict
mottles; weak, medium, prismatic structure; slightly
hard, friable; common fine and medium lime concre-
tions; strong effervescence; moderately alkaline;
gradual, wavy boundary.

(248 to 60 inches, very pale brown (10YR 7/3) silt loam, pale
brown (10YR 6/3) moist; common, fine, distinct, gray
(10YR 6/1) and yellowish-brown (10YR 5/6) relict
mottles; massive; slightly hard, friable; strong effer-
vescence, moderately alkaline.

The A horizon ranges from 7 to 12 inches in thickness. It is
mainly silt loam, but in places it is loam and light silty clay
loam. The B21 horizon ranges from loam to light silty clay
Joam. Depth to lime ranges from 10 to 30 inches.

Nora soils are near Boelus, Clarno, Crofton, and Moody
soils. They are finer textured above a depth of 20 inches than
Boelus soils. They formed in loess, whereas Clarno soils
formed in clay loam glacial till. In contrast with Crofton soils,
they have a thicker A horizon, are deeper to lime, and have a
B horizon. They contain lime higher in the profile and
contain less clay in the solum than Moody soils.

Nora silt loam, | to 7 percent slopes (NoC).—This
silty soil is on the loess uplands. Where it is near
areas of sandy soils, it has long, plane, northwest-
facing slopes. Where it is above areas of Crofton soils,
it is on narrow, plane ridgetops. Areas range from 5
to 100 acres in size. This soil has a profile similar to
the one deseribed as representative of the series, but
the surface layer is thicker and lime is deeper.

Included with this soil in mapping were a few small
areas where water erosion has removed the original
surface layer, exposing the brown subsoil. Also 1n-
cluded were small areas of Moody and Crofton soils
and small areas of sandy soils, which are indicated by
a spot symbol on the detailed soil map.

The hazard of water erosion is moderate. Runoff is
medium. This soil is easy to till.

Nearly all of the acreage 1s cultivated. Corn is the
main crop. Oats, alfalfa, soybeans, and grain sorghum
are also grown. A small acreage 1s irrigated by sprin-
klers. Areas in bromegrass are used for tame pasture.
A small acreage of this soil is in native grass and is
used for range and hay. Capability units Tle-1, dry-
land, and Ille-6, irrigated; Silty range site; wind-
break suitability group 4.

Nora silt loam, 7 1o 11 percent slopes (NoD).—This
silty soil is on long, plane hillsides in the leess up-
lands. Areas range from 5 to 80 acres in size. This soil
has the profile described as representative of the
series.

Included with this soil in mapping were a few small
areas where water erosion has removed the original
surface layer, exposing the brown subsoil. Also in-
cluded were small areas of Crofton and Moody soils.
Areas of Hord-Hobbs silt loams, 0 to 7 percent slopes,
were included in the bottoms of narrow valleys. Also
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included were a few small outerops of glacial till and
wind-deposited sand, both of which are shown by spot
symbols on the detailed soil map.

The hazard of water erosion is severe in cultivated
areas. Sheet and rill erosion is the principal hazard.
Runoff is medium. This soil is easy to till.

Most of the acreage is cultivated and is used mainly
for corn, oats, and alfalfa. A smaller acreage 1s used
for soybeans and grain sorghum. A small acreage is
irrigated by sprinklers, and a small acreage is used
for pasture. Bromegrass is the main grass seeded for
pasture. A small acreage is in native grass and is
used for range and hay. Capability units ITTe-1, dry-
land, and I'Ve-6, irrigated; Silty range site; windbreak
suitability group 4.

Nora silt loam, il to 17 percent slopes (NoE).—
This silty soil is on long, plane slopes in the loess
uplands. Areas range from 5 to 60 acres in size. This
soil has a profile similar to the one deseribed as
representative of the series, but the surface layer and
subsoil are slightly thinner. Also, in a few areas
water erosion has removed the original surface layer,
exposing the brown subsoil.

Included with this soil in mapping were small areas
of Crofton soils and Hord-Hobbs silt loams, 0 to 7
percent slopes. Also included were a few small out-
crops of glacial till and eolian sands, both of which are
identified by spot symbols on the detailed soil map.

The hazard of water erosion is slight in areas of
range but severe in cultivated areas. The potential
for sheet and rill evosion is great because of slope.
Runoff is medium to rapid. This friable soil is easy to
till; but where it is strongly sloping, it is difficult to
traverse with farm machinery.

This soil is used for crops and range. Corn, oats, and
alfalfa are the main crops, and bromegrass is the
main tame grass seeded for pasture. Part of the
acreage Is in native grass and is used for range and
hay. Capability unit [Ve-1, dryland; Silty range site;
windbreak suitability group 4.

Nora-Thurman complex, 7 to 11 percent slopes
(NtD).—The soils in this complex are on plane, convex
hillsides in areas where the silty loess soils join the
eolian sandy soils. This complex is about 40 to 60
percent Nora silt loam, and the rest is Thurman fine
sandy loam. The Thurman soil is mainly on the upper
part of hillsides above areas of the Nora soil. Areas
range from 5 to 60 acres in size.

The Thurman soil has a profile similar to the one
described as representative of the Thurman series,
but the surface layer is finer textured.

Included with these soils in mapping were small
areas of Boelus, Crofton, and Loretto soils, mainly on
the low part of the landscape.

Water erosion and soil blowing are hazards in
cultivated areas. The hazard of gully erosion is severe
near drainageways. Runoff is medium. These soils
are easy to till.

Most of the acreage is cultivated or in tame pas-
ture. Corn, oats, and alfalfa are the main crops, and
bromegrass is the main grass seeded for tame pas-
ture. A small acreage is in native grass and is used
for range and hay. Capability units IVe-3, dryland,
and IVe-8, irrigated; Nora part in Silty range site and
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windbreak suitability group 4; Thurman part in
Sandy range site and windbreak suitability group 3.

Nora-Thurman complex, 11 to 17 percent slopes
(NtE).—The soils in this complex are on plane, convex
hillsides where the silty loess soils join the eolian
sandy soils. This complex is about 40 to 50 percent
Nora silt loam, and the rest is Thurman fine sandy
loam. The Thurman soil is mainly on the upper part
of hillsides above areas of the Nora soil. Areas range
from 5 to 40 acres in size.

The Nora soil has a profile similar to the one
described as representative of the Nora series, but
the subsoil is slightly thinner. The Thurman soil has
a profile similar to the one described as representu-
tive of the Thurman series, but the surface layer is
finer textured.

Included with these soils in mapping were small
areas of Boelus, Crofton, and Loretto soils, mainly on
the low part of the landscape.

The hazard of water erosion and soil blowing are
severe in cultivated areas. The hazard of gully ero-
sion is very severe near drainageways. Runoff is
medium to rapid. These soils are easy to till; but
where they are strongly sloping, they are difficult to
traverse with farm machinery.

These soils are used for range, tame pasture, and
crops. The acreage that is in native grass is used for
range and hay. Bromegrass is the common tame
grass seeded for pasture. Alfalfa is the main crop.
Capability unit Vle-3, dryvland; Nora part in Silty
range site and windbreak suitability group 4; Thur-
man part in Sandy range site and windbreak suitabil-
ity group 3.

Ord Series

The Ord series consists of deep, somewhat poorly
drained, nearly level soils that formed mainly in
mixed loamy and sandy alluvium. These soils are on
bottom lands of streams that drain the sandhills and
the sandhill transition part of the county.

In a representative profile the surface layer is
dark-gray fine sandy loam about 13 inches thick.
Beneath this is a transitional layer of grayish-brown
fine sandy loam about 10 inches thick. The underly-
ing material extends to a depth of 60 inches. In
sequence from the top, it is 7 inches of light brownish-
gray fine sand, 4 inches of light brownish-gray coarse
sandy loam, 20 inches of white fine sand, and 6 inches
of light-gray sandy clay.

Permeability is moderately rapid, and available
water capacity is moderate. These soils absorb mois-
ture easily and release it readily to plants. The water
table ranges in depth from 3 feet in spring to 8 feet in
fall. Organic-matter content is moderate, and natural
fertility is medium.

Ord soils are suited to dryland and irrigated farm-
ing. They are suited to native and tame grass, trees
and shrubs, and wildlife habitat.

Representative profile of Ord fine sandy loam, in a
cultivated field, 115 feet west and 45 feet north of the
southeast corner of the southwest quarter of sec. 22
T.26 N., R. 4 W.:

Ap—0 to 6 inches, dark-gray (10YR 4/1) fine sandy loam, very
dark brown (10YR 2/2) moist: moderate to weak, fine,
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granular structure; soft, friable; neutral; abrupt,
smooth boundary.

A12—6 to 13 inches, dark-gray (10YR 4/1) fine sandy loam,
very dark brown (10YR 2/2) moist; moderate, fine
and very fine, granular structure; soft, very friable;
neutral; clear, smooth boundary.

AC—13 to 23 inches, grayish-brown (2.5Y 5/2) fine sandy loam,
dark grayish brown (2.5Y 4/2) moist; few, fine, promi-
nent, reddish-yellow (7.5YR 6/6) mottles; weak, fine,
granular structure; soft, very friable; neutral; grad-
ual, smooth boundary.

C1—23 to 30 inches, light brownish-gray (2.5Y 6/2) fine sand,
grayish brown (2.5Y 5/2) moist; common, medium,
prominent, reddish-yellow (7.5 YR 6/6) mottles; weak,
fine, granular structure; soft, very friable; neutral;
clear, smooth boundary.

C2—30 to 34 inches, light brownish-gray (2.5Y 6/2) coarse
sandy loam, grayish brown (2.5Y 5/2) moist; common,
fine, prominent, reddish-yellow (7.5YR 6/6) mottles;
weak, fine, granular structure; soft, very friable;
neutral; elear, smooth boundary.

(3—34to 54 inches, white (2.5Y %2) fine sand, light gray (2.5Y
7/2) moist: single grained; loose; neutral; abrupt,
smooth boundary.

1IC4g— 54 to 60 inches, light-gray (5Y 6/1) sandy clay, gray
(5Y 5/1) moist; massive; very hard, very firm; water
table at depth of 60 inches; neutral.

The solum ranges from 20 to 30 inches in thickness. The A
horizon ranges from 10 to 20 inches in thickness. This horizon
is mainly loam or fine sandy loam, but in a few areas it is silt
loam. The soil material ranges from noncalcareous to calear-
eous throughout. Mottles are common throughout the AC
horizon and upper part of the C horizon but can range in
depth to the lower part of the C horizon.

Ord soils are near Cass, Elsmere, Ovina, and Loup soils.
They have a higher water table than Cass soils. They have a
finer textured AC horizon than Elsmere soils. They are
better drained than Loup soils because the water tableis at a
lower depth. They are similar to Ovina soils, but are coarser
textured in the upper part of the C horizon.

Ord fine sandy loam (0 to 1 percent slopes) (Of).—
This soil is on bottom lands. Areas range from 20 to
100 acres in size. This soil has the profile described as
representative of the series.

Included with this soil in mapping were small areas
;)f Ord loam, Leshara silt loam, and Cass fine sandy
oam.

The moderately high water table early in spring
causes wetness that delays tillage and causes the soil
to remain cold longer than better drained soils. The
soil is flooded by stream overflow about once every 3
years. Soil blowing is a hazard unless the surface is
protected. Runoff is very slow. The soil is easy to work.

Most of the acreage is used for cultivated crops.
Corn, soybeans, and alfalfa are the main crops. A
smaller acreage is in native grass and is used for
grazing. Capability units IIw-6, dryland, and ITw-8§,
irrigated; Subirrigated range site; windbreak suita-
bility group 2.

Ord loam (0 to 1 percent slopes) (Om).—This soil is
mainly along the lower half of Dry Creek and along
Willow Creek. Areas range from 20 to 60 acres in size.
This soil has a profile similar to the one described as
representative of the series, but the surface layer is
loam about 14 inches thick and is moderately alkaline
in a few areas,

Included with this soil in mapping were a few small
areas of Leshara silt loam, Orwet loam, and Cass
soils.

This soil is wet during spring when the water table
is highest, and tillage is commonly delayed in spring.
Flooding from stream overflow occurs an average of

once each 3 years. Runoff is slow. This soil is easy to
work.

Nearly all of the acreage is used for cultivated
crops. Corn, soybeans, and alfalfa are the main crops.
A few areas are in native grass, Capability units IIw-
4, dryland, and 1Iw-8, irrigated; Subirrigated range
site; windbreak suitability group 2.

Ortello Series

The Ortello series consists of deep, well-drained,
nearly level to gently undulating soils on uplands and
stream terraces. These soils formed in wind-deposited
sandy and loamy material. )

In a representative profile the surface layer is dark
grayish-brown fine sandy loam about 19 inches thick.
Next is a transitional layer of grayish-brown fine
sandy loam about 7 inches thick. The underlying
material to a depth of 60 inches is pale-brown loamy
fine sand.

Permeability is moderately rapid, and available
water capacity is moderate. These soils release mois-
ture readily to plants. Organic-matter content 1s mod-
erately low, and natural fertility is medium.

Ortello soils are well suited to dryland and irrigated
farming. They are also suited to grass, trees, and
wildlife habitat. .

Representative profile of Ortello fine sandy loam, 2
to 7 percent slopes, in a cultivated field, 210 feet south
and 210 feet west of the northeast corner of the
southeast quarter of sec. 11, T. 27T N, R. 4 W.:

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

A12-7 to 19 inches, dark grayish-brown (10YR 4/2) fine sandy
loam, very dark brown (10YR 2/2) moist; weak, me-
dium, subangular blocky structure parting to wealk,
very fine, granular; soft, very friable: slightly acid;
gradual, wavy boundary.

AC—19 to 26 inches, grayish-brown (10YR 5/2) fine sandy
loam, dark grayish brown (10YR 4/2) moist; weak,
fine, subangular blocky structure parting to weak,
very fine, granular; soft, very friable; slightly acid;
gradual, wavy boundary. i

C_26 to 60 inches, pale-brown (10YR 6/3) loamy fine sand
brown (10YR 5/3) moist; single grained; loose; neu-
tral.

The A horizon ranges from 10 to 20 inches in thickness and
is fine sandy loam or loam. The AC horizon ranges from 4 to
12 inches in thickness and is sandy loam or fine sandy loam.
The C horizon ranges from fine sandy loam to sand that is
slightly acid or neutral.

Ortello soils are near Bazile and Thurman soils and are
similar to Cass and Ovina soils. They do not have a silty clay
loam B horizon, which is characteristic of Bazile soils. They
have a finer textured AC horizon than Thurman soils. In
contrast with Cass soils, they are not stratified. They lack the
mottling in the C horizon that characterizes Ovina soils, and
they are better drained than those soils.

Ortello fine sandy loam, 0 to 2 percent slopes
(OrA).—This soil is on sandy uplands. Slopes are plane
or convex. Areas range from 5 to 200 acres in size.
This soil has a profile similar to the one described as
representative of the series, but the surface layer is
slightly thicker.

Included with this soil in mapping were small areas
of Bazile and Thurman soils and the Boelus-Loretto
complex. Also included were small areas where silty,
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very pale brown loess is at a depth of 40 to 60 inches,
Small depressions are identified by a spot symbol on
the detailed soil map.

Soil blowing is a slight hazard, but it is the princi-
pal hazard on this soil. Runoff is very slow or slow.
This soil is easy to till,

Most of the acreage is cultivated and is used mainly
for corn, soybeans, oats, and alfalfa. A small acreage
is irrigated by sprinklers. A small acreage has been
seeded to bromegrass and is used for pasture. A few
small areas are in native grass and are used for
range. Capability units Ile-3, dryland, and 11e-8,
irrigated; Sandy range site; windbreak suitability
group 3.

Ortelle fine sandy loam, 2 to 7 percent slopes
(OrC).—This soil is on sandy uplands. Slopes range
from long and plane to short and undulating. Areas
range from b to about 250 acres in size. This soil has
the profile described as representative of the series.

Included with this soil in mapping were small areas
of Bazile and Thurman soils and the Boelus-Loretto
complex and some cultivated areas where soil blow-
ing has removed the original surface layer and the
present surface layer is light-colored loamy fine sand
or fine sand. Also included were small areas where
silty, very pale brown loess and loamy glaeial till are
below a depth of 40 inches.

Soil blowing and water erosion are the principal
hazards in cultivated areas. The hazard of gully
erosion is severe near drainageways. Runoff is slow
to medium. This soil is easy to till.

Most of the acreage is cultivated and is used mainly
for corn, oats, and alfaifa. A smaller acreage of soy-
beans and grain sorghum and of rye sown with vetch
is also grown. Some areas are irrigated by sprinklers.
A small acreage has been seeded to bromegrass and
is used for pasture. A few areas are in native 2rass
and are used for range. Capability units ITTe-3, dry-
land, and I1le-8, irrigated: Sandy range site: wind-
break suitability group 3.

Ortello fine sandy loam, terrace, U to 2 percent
slopes (OsA).—This soil is on stream terraces. Areas
range from 5 to 200 acres in size. This soil has a
profile similar to the one described as representative
of the series, but in places it is mottled within a depth
of 40 to 60 inches.

Included with this soil in mapping were small areas
of Bazile, Cass, Loretto, Ovina, and Thurman soils,

Soil blowing is a slight hazard, but it is the princi-
pal hazard on this soil. In places the soil receives
additional water as runoff from higher elevations.
Runoff is very slow. This soil is easy to till.

The largest areas of this soil are cultivated and are
used mainly for corn, soybeans, oats, and alfalfa. A
small acreage is irrigated by sprinklers. A smaller
acreage is in native grass and is used for range.
Alfalfa and trees receive some beneficial subirriga-
tion from the water table, which is 5 to 15 feet below
the surface. Capability units He-3, dryland, and [Te-
8, irrigated; Sandy range site; windbreak suitability
group 3.

Ortello loam, terrace, 0 to 1 percent slopes

(OtA).—This soil is on stream terraces. Areas range
from 5 to 80 acres in size. This soil has a profile

similar to the one described as representative of the
series, but the surface layer is loam.

Included with this soil in mapping were small areas
of Bazile, Cass, Hobbs, and Ovina soils.

In places this soil receives additional water as
runoff from higher elevations. Runoffis slow. This soil is
easy to till.

Most of the acreage is cultivated. Corn, oats, soy-
beans, and alfalfa are the main crops. A small
acreage is irrigated. A small acreage has been seeded
to bromegrass and is used for pasture. Alfalfa and
trees receive some bheneficial subirrigation from the
water table, which is 5 to 15 feet below the surface.
Capability units I-1, dryland, and I-8, irrigated;
Sandy range site; windbreak suitability group 4.

Orwet Series

The Orwet series consists of deep, poorly drained,
nearly level, calcareous soils that formed in loamy
and sandy alluvium. These soils are on bottom lands,
mainly along the upper end of Willow Creek and
along parts of Dry Creek,

In a representative profile the surface layer is gray,
calcareous loam about 18 inches thick. Below thisis a
transitional layer of gray loamy sand about 6 inches
thick that is faintly mottled. The underlying material,
between depths of 24 and 60 inches, is mottled, light-
gray sand.

Permeability is rapid, and available water capacity
is moderate. These soils release moisture readily to
plants. The water table ranges in depth from 1 foot in
spring to 5 feet in fall. Organic-matter content and
natural fertility are high.

Orwet soils are well suited to native grass, meadow,
and summer range. They also are well suited to
dugouts for livestock water and fish ponds. The soils
are suited to wildlife habitat. They are marginal for
cultivated crops and trees.

Representative profile of Orwet loam, in a native
meadow, 570 feet west and 240 feet south of the
northeast corner of sec. 30, T. 27 N, R. 3 W.;

Alca—0 to 1% inches, gray (N 50) loam, black (10YR 2/1) moist:
moderate, fine and very fine, granular structure;
slightly hard, friable; violent effervescence (20 per-
cent hime); moderately alkaline; clear, smooth
boundary.

AC—18 to 24 inches, gray (5Y 5/1) loamy sand, dark gray (5Y
4/1) moist; few, fine, faint, vellowish-brown (10YR 5/6)
mottles; weak, fine and very fine, granular structure;
soft, very friable; neutral; gradual, smooth boundary.

C1—24 to 46 inches, light-gray (3Y 6/1) sand, gray (bY 5/1)
moist; common, medium, prominent, yellowish-
brown (10YR 5/6) mottles; single grained; loose;
many small iron or manganese concretions; water
table at a depth of 44 inches; neutral; diffuse,
smooth boundary.

C2—46 to 60 inches, light-gray (GY 6/1) sand, gray (5Y 5/1)
moist; many, medium, prominent, yellow (10YR 7/6)
mottles; single grained; loose: many small iron or
manganese concretions; neutral.

The Alca horizon ranges from 10 to 20 inches in thickness.
It is mainly loam, but it ranges to fine sandy loam and sandy
clay loam. The content of lime ranges from 15 to 28 percent.
The AC horizon ranges from fine sandy loam to loamy sand
that is neutral to moderately alkaline. The C horizon is loamy
sand or sand.

Orwet soils are near Loup, Lawet, and Ord soils and Wet
alluvial land. They have an A horizon that is higher in
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content of lime and finer textured than that of Loup soils.
They are coarser textured below the A horizon than Lawet
soils. They contain more lime in the A horizon and have a
higher water table than Ord soils. They have a lower water
table than Wet alluvial land.

Orwet loam (0 to 1 percent slopes) (Ou).—This soil is on
bottom lands. Areas range from 5 to 500 acres in size.

Included with this soil in mapping were a few areas
where the calcareous surface layer is 20 to 36 inches
deep over sand. Also included were small areas of
Lawet, Loup, Ord, and Ovina soils and Wet alluvial
land. Grayish clay is at a depth of 4 to 6 feet in many
areas.

Flooding is slight. Runoff is slow. In spring the
water table is at a depth of 1 foot to 2 feet, but it
recedes to a depth of 3 to 5 feet by midsummer. This
soil has a high content of lime in the surface layer.
During most years the soil is difficult to till in spring
because of wetness. A lack of suitable outlets limits
the acreage that can be tiled, and tiling is difficult
because of caving of sand in the trench. Bogs develop
if this soil is grazed too early in spring.

Most of the acreage is in native grass and is used
for hay. A smaller acreage is used for range. A few
small areas are cultivated, and corn and soybeans are
the main crops. Some dugouts have been constructed
on this soil for livestock water and for fishing. Capa-
bility unit IVw-4, dryland; Subirrigated range site;
windbreak suitability group 6.

Ovina Series

This series consists of deep, somewhat poorly
drained, nearly level or very gently undulating soils
on stream terraces, mainly in the valleys of Willow
Creek and Dry Creek. These soils also occur in a few
areas in basins of areas that are transitional between
the sandhills and loess uplands. They formed in loamy
and sandy alluvium or in wind-deposited material.

In a representative profile the surface layer is fine
sandy loam about 20 inches thick. The upper 7 inches
is dark grayish brown, and the lower 13 inches is very
dark grayish brown. The next layer is transitional
between the surface layer and the underlying mate-
rial. It is grayish-brown, mottled fine sandy loam
about 7 inches thick. The underlying material is pale-
brown, mottled loamy fine sand between depths of 27
and 58 inches and light brownish-gray, mottled clay
loam to a depth of 60 inches.

Permeability is moderately rapid, and available
water capacity is moderate. These soils absorb mois-
ture easily and release it readily to plants. The water
table ranges in depth from 3 feet in spring to 8 feet in
fall. Organic-matter content is moderate, and natural
fertility is medium.

Ovina soils are suited to dryland and irrigated
farming. They are excellent for grass. They are also
suited to trees and shrubs and wildlife habitat.

Representative profile of Ovina fine sandy loam, 0
to 2 percent slopes, in a cultivated field, 1,320 feet
south and 50 feet east of the northwest corner of sec.
12, T.25 N, R. 3 W.:

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

A12-—7 to 20 inches, very dark grayish-brown (10YR 3/2) fine
sandy loam, very dark brown (10YR 2/2) moist; weak,
fine, granular structure; slightly hard, very friable;
neutral; gradual, wavy boundary.

AC—20 to 27 inches, grayish-brown (10YR 5/2) fine sandy
loam, very dark grayish brown (10YR 3/2) crushing
to dark grayish brown (10YR 4/2) moist; few, fine,
faint, reddish-yellow (7.5YR 6/6) mottles; weak, fine,
subangular blocky structure parting to weak, fine,
granular; slightly hard, friable; neutral; gradual,
wavy boundary. )

(127 to 58 inches, pale-brown (10YR 6/3) loamy fine sand,
brown (10YR 5/3) moist; common, fine, distinct, red-
dish-yellow (7.5YR 6/6) mottles; single grained; loose;
mildly alkaline; clear, smooth boundary.

11C2—58 to 60 inches, light brownish-gray (2.5Y 6/2) clay
loam, grayish brown (2.5Y 5/2) meist; common, fine,
distinct, brownish-yellow (10YR 6/8) mottles; mas-
sive; hard, firm; mildly alkaline.

The A horizon ranges from 10 to 20 inches in thickness and
includes textures of loam and fine sandy loam. The AC
horizon is fine sandy loam or loam. The € horizon is mainly
loamy fine sand, but it includes layers of fine sandy loam or
fine sand. In places, layers of loam or clay loam are below a
depth of 48 inches. Depth to lime ranges from 0 to more than
60 inches.

Ovina soils are near Elsmere, Loup, Ord, and Ortello soils.
They are not so coarse textured in the upper part of the C
horizon as Elsmere, Loup, and Ord seils. In addition, they
lack the stratification of the Ord soils and have a lower water
table than Loup soils. They have a higher water table than
Ortello soils.

Ovina fine sandy loam, 0 to 2 percent slopes
(OvA).—This soil is on stream terraces and in basins
of the transitional area adjacent to the sandy up-
lands. A few areas have low hummocky topography,
and a few areas are moderately eroded. Areas range
from 10 to 100 acres in size. This soil has the profile
deseribed as representative of the series,

Inciuded with this soil in mapping were a few areas
of Ortello fine sandy loam, Elsmere loamy fine sand,
and Loup fine sandy loam.

The water table is highest during spring. This
seasonal high water table causes wetness and delays
tillage. The soil becomes warm more slowly than
better drained soils. Soil blowing is a hazard in
cultivated areas unless the surface is protected. Run-
off is very slow.

This soil is used for crops and range. Corn, soy-
beans, and alfalfa are the commonly grown cultivated
crops. A small acreage is irrigated by sprinklers. A
small acreage is seeded to bromegrass and is used for
pasture. Capability units ITw-6, dryland, and ITw-8
irrigated; Subirrigated range site; windbreak suitability
group 2.

Ovina loam, 0 to 1 percent slopes (OwA).—This soil
is on stream terraces. Areas range from 10 to 50 acres
in size. This soil has a profile similar to the one
described as representative of the series, but the
surface layer is very dark grayish-brown loam about
12 inches thick.

Included with this soil in mapping were a few areas
of Ortello fine sandy loam and Orwet loam.

The water table causes soil wetness in spring,
which delays tillage. The soil becomes warm more
slowly in spring than better drained soils. Runoff is
slow. The soil is easy to work.

This soil is used for cultivated crops and grazing.
Corn, soybeans, and alfalfa are the main crops. A
small acreage is seeded to bromegrass. Capability
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units IIw—4, dryland, and IIw-8, irrigated; Subirri-
gated range site; windbreak suitability group 2.

Ovina-Slickspots complex (0 to 2 percent slopes)
(Ox)—The soils in this complex are on stream ter-
races and breaks of stream terraces to bottom lands.
Areas are small and range from 5 to 40 acres in size.
The water table ranges in depth from 3 feet in spring
to 8 feet in fall. This complex is about 70 percent
Ovina fine sandy loam, 20 percent Slickspots, and 10
percent other soils. The Ovina soil is at the higher
elevations. Slickspots are in irregularly shaped, slight
depressions that are roughly 5 to 15 feet in diameter.
They hold water following rain.

The Ovina soil has a profile similar to the one
described as representative of the Ovina series, but
the underlying material is slightly more alkaline. In
this complex Slickspots has a surface layer of loam or
heavy fine sandy loam about 10 inches thick that is
crusted when dry. The underlying material is loam or
fine sandy loam in the upper part and fine sand in the
lower part. Reaction is generally moderately alkaline
in the surface layer, strongly alkaline in the upper
part of the underlying material, and moderately alka-
line in the lower part. In places Slickspots are very
strongly alkaline.

Included with these soils in mapping were small
areas of Lawet and Orwet soils. Also included, in
areas that have the best surface drainage, were areas
of Ortello fine sandy loam.

Although Slickspots make up the smaller part of
this complex, the alkalinity of Slickspots is the factor
that limits the use of these soils. The strong alkalin-
ity is toxic to most cultivated crops. The moderately
high water table causes wetness in spring, which
delays tillage. Fertility needs to be balanced, because
the alkalinity makes the plants unable to use all
plant nutrients. The areas of Slickspots are difficult
to till because the excess sodium breaks down soil
structure, resulting in a puddled soil condition. Slick-
spots absorb moisture slowly and release it slowly to
plants. Runoff is slow.

Areas of this soil complex are used almost entirely
for grass. Most areas are grazed, but some are mowed
for hay. Capability units I1ls-1, dryland, and I111s-8,
irrigated; Ovina part in Subirrigated range site and
windbreak suitability group 2; Slickspots part in Sa-
line Subirrigated range site and windbreak suitabil-
ity group 10.

Paka Series

The Paka series consists of deep, well-drained,
gently sloping to moderately sloping soils on uplands.
These soils formed mainly in silt of the Sappa Forma-
tion.

In a representative profile the dark grayish-brown
surface layer is about 15 inches thick. It is sandy
loam in the upper 8 inches and loam in the lower 7
inches. The light brownish-gray, firm subsoil is about
20 inches thick. It is clay loam in the upper 13 inches
and silty clay loam in the lower 7 inches. The underly-
ing material is calcareous, light olive-gray silty clay
loam to a depth of 50 inches and light olive-gray silt
loam between depths of 50 and 60 inches.

Permeability 1s moderately slow, and available
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water capacity is high. These soils release moisture
readily to plants. Organic-matter content is moder-
ate, and natural fertility is medium.

Paka soils are suited to dryland and irrigated farm-
ing. They are also suited to grass, trees, and wildlife
habitat.

Representative profile of Paka sandy loam, 3 to 8
percent slopes, in a cultivated field, 1,060 feet east
and 300 feet north of the southwest corner of sec. 6, T.
28 N, R. 4 W.:

Ap—~0 to 8 inches, dark grayish-brown (10YR 4/2) sandy loam,
very dark gravish brown (10YR 3/2) moist; moderate,
fine and very fine, granular structure; soft, very
friable; slightly acid; abrupt, smooth boundary.

A12—8 to 15 inches, dark grayish-brown (10YR 4/2) loam,
very dark brown (10YR 2/2) moist; moderate, fine and
very fine, granular structure; slightly hard, friable;
slightly acid; clear, smooth boundary.

11B21t--15 to 19 inches, light brownish-gray (2.5Y 6/2) clay
loam, dark grayish brown (2.5Y 4/2) moist; moderate,
fine and very fine, subangular blocky structure;
hard, firm; slightly acid; clear, smooth boundary.

1IB22t—19 to 28 inches, light brownish-gray (2.5Y 6/2) clay
loam, grayish brown (2.5Y 5/2) moist; weak, fine,
prismatic structure parting to moderate, medium
and fine, subangular blocky; hard, firm: films on
faces of peds; slightly acid; gradual, wavy boundary.

IIB3—28 to 35 inches, light brownish-gray (2.5Y 6/2) silty clay
loam, grayish brown (2.5Y 5/2) moist; few, fine, prom-
inent, vellow (2.5Y 7/6), relict mottles; weak, fine,
prismatic structure parting to weak, fine, subangu-
lar blocky; hard, firm; neutral; gradual, wavy bound-
ary.

1IC1ca—35 to 50 inches, light olive-gray (5Y 6/2) silty clay
loam, olive gray (5Y 5/2) moist; weak, medium, pris-
matic structure; hard, firm; disseminated lime
throughout; violent effervescence; moderately alka-
line; clear, smooth boundary.

IIC2——50 to 60 inches, light olive-gray (5Y 6/2) silt loam, olive
gray (5Y 5/2) moist; massive; slightly hard, friable;
moderately alkaline.

The A horizon ranges from 7 to 15 inches in thickness and
is sandy loam or sandy clay loam. In some places it is eolian
in origin, and in other places it formed in silt of the Sappa
Formation. The B horizon ranges from 15 to 30 inches in
thickness.

Paka soils are near Bazile, Loretto, Ortello, and Thurman
soils. They have a grayer B horizon and a finer textured C
horizon than Bazile soils. They have graver B and C horizons
and formed in older material than Loretto soils. They are
finer textured below the A horizon than Ortello soils. In
contrast with Thurman soils, they are finer textured and
have a B horizon.

Paka sandy loam, 3 to 8 percent slopes (PaD).—
This soil is on uplands. Slopes are long and plane in
places and undulating in others. This soil is In areas
that have an overblow of loamy or sandy eolian
material. Areas range from 5 to 40 acres in size. This
soil has the profile described as representative of the
series.

Included with this soil in mapping were areas
where the surface layer is loamy fine sand or fine
sand, a few areas of Paka sandy clay loam, and small
areas of Bazile, Loretto, Ortello, and Thurman soils.
Also included on some lower slopes were a few small
alkali spots, which are shown by a spot symbol on the
detailed soil map.

The hazards of water erosion and soil blowing are
severe in cultivated areas. Gully erosion is a hazard
near drainageways. Runoff is slow to medium. These
soils are easy to till, except in the included alkali
areas.

This soil is used for crops, tame pasture, and range.
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Corn and alfalfa are the main crops. A smaller
acreage is used for soybeans and oats and for rye
sown with vetch. A small acreage is irrigated by
sprinklers. Bromegrass is the common grass used for
tame pasture. Capability units Ille-3, dryland, and
I11e-5, irrigated; Sandy range site; windbreak suita-
bility group 3.

Paka sandy clay loam, 3 to 8 percent slopes
(PkD).—This soil is on long, plane slopes near ridge-
tops and on hillsides in the uplands. Areas range
from 5 to 30 acres in size. This soil has a profile
similar to the one described as representative of the
series, but the surface layer is finer textured.

Included with this soil in mapping were a few areas
where the subsoil is silty clay and a few areas where
water erosion has removed the original dark surface
layer, exposing the light brownish-gray subsoil. Also
included were small areas of Bazile, Loretto, and
Ortello soils. A few small alkali areas were included in
some of the lower parts, and they are identified by a
spot symbol on the detailed soil map.

Water erosion is the principal hazard on this soil.
Gulleys are near some drainageways. Runoff is me-
dium. These soils are easy to till, except in the alkali
areas and in places where the subsoil has been incor-
porated into the plow layer during tillage.

This soil is used for crops, tame pasture, and range.
Corn, soybeans, oats, and alfalfa are the main crops.
A small acreage is irrigated by sprinklers. Brome-
grass is the main grass seeded for pasture. Capability
units 11Te-3, dryland, and Ille-5, irrigated; Silty
range site; windbreak suitability group 4.

Sandy Alluvial Land

Sandy alluvial land (0 to 1 percent slopes) (Sx)isin a
few gullies and stream channels and on bottom lands
that are frequently flooded. The flooding occurs each
spring, but it can also occur during other times of the
year when the adjacent streams overflow their chan-
nels. Areas range from 20 to 100 acres in size.

Sandy alluvial land consists of material that
formed in alluvium. The surface layer is light-colored,
stratified fine sandy loam, loamy fine sand, or fine
sand. The underlying material in most places is sand,
but in some places it contains layers and lenses of soil
material that ranges from clay to loamy sand. In-
cluded in mapping were a few areas of poorly drained
soils in the lowest places.

Permeability is moderately rapid or rapid, depend-
ing on the coarseness of the material. Available water
capacity is generally low. The soil material absorbs
moisture easily and releases it readily to plants.
Organic-matter content and natural fertility are low.
Areas of Sandy alluvial land are not easily worked
because they are commonly too wet. The material is
very friable. Trash and debris are deposited on the
surface of some areas during flooding. Runoff is very
slow.

Flooding is a serious hazard and limits the use of
these areas. This land is not suited to cultivated
crops. Most areas are in grass and are used for
grazing. A few are mowed for hay. Sandy alluvial
land provides good habitat for some kinds of wildlife.

Capability unit VIw-7, dryland; Sandy Lowland
range site; windbreak suitability group 10. :

Silty Alluvial Land

Silty alluvial land (0 to 1 percent slopes) (Sy)is In a
few gullies and on steep streambanks and frequently
flooded botom lands. The flooding is most common in
spring, but it can occur at other times during the year
when the streams overflow their channels after rain.
Such overflow occurs every year, and even more fre-
quently in some years. Areas range from 20 to 200
acres in size.

Silty alluvial land consists of alluvium that is gen-
erally light colored. The surface layer is stratified silt
loam and silty clay loam. The underlying material is
commonly silt loam, but in places it contains thin
layers of soil material that ranges from clay to sand.
Included in mapping were a few small areas of some-
what poorly drained and poorly drained soils in pock-
ets at lower elevations.

Permeability is moderate, and available water ca-
pacity is high. Moisture is absorbed easily and is
released readily to plants. Organic-matter content
and natural fertility are low. Because the soils are in
low positions where flooding is frequent and excessive
wetness is common, they are not easy to work. The
material is friable. Trash and debris are on the
surface following some floods. Runoff is slow.

The frequent flooding makes these areas unsuited
to cultivated crops. Timely tillage operations are not
possible in spring when planting and cultivation are
needed. Small crop plants are inundated and dam-
aged by floodwaters. Silty alluvial land is better
suited to permanent vegetation than to other uses.
Most areas are in native grass. A few areas are
cultivated, but cultivated crops are generally not
profitable unless they can be protected from flooding.
Silty alluvial land provides good habitat for some
species of wildlife when it is not flooded. Capability
unit VIw-7, dryland; Silty Overflow range site; wind-
break suitability group 10.

Simeon Series

The Simeon series consists of deep, excessively
drained, gently sloping to moderately sloping soils on
uplands. These soils formed mainly in sandy glacial
outwash material.

In a representative profile the surface layer is
grayish-brown sandy loam 9 inches thick. Beneath
this is a 4-inch transitional layer of pale-brown loamy
sand. The underlying material, between depths of 13
and 60 inches, is pale-brown medium and coarse sand
that contains a few small pebbles.

Permeability is rapid, and available water capacity
is low. These soils are droughty. Organic-matter con-
tent is moderately low, and natural fertility is low.

Simeon soils are better suited to native or tame
grass than to other uses.

Representative profile of Simeon sandy loam, 3to9
percent slopes, in a cultivated field, 790 feet south
and 190 feet west of the northeast corner of the
southeast quarter of sec. 1, T. 26 N.,, R.2W.

Ap—0 to 6 inches, grayish-brown (10YR 5/2) sandy loam, very
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dark grayish brown (10YR 3/2) moist; weak, very
fine, granular structure; slightly hard, friable;
slightly acid; abrupt, smooth boundary.

Al2—6 to 9 inches, grayish-brown (10YR 5/2) sandy loam,
very dark grayish brown (10YR 3/2) moist; moderate,
fine and very fine, granular structure; slightly hard,
friable; slightly acid; clear, smooth boundary.

AC—9 to 13 inches, pale-brown (10YR 6/3) loamy sand. dark
grayish brown (10YR 4/2) moist; weak, very fine,
granular structure; soft, very friable; slightly acid;
gradual, smooth boundary.

IIC—13 to 60 inches, pale-brown (10YR 6/3) medium and
coarse sand, brown (10YR 5/3) moist; single grained;
loose; few small pebbles; slightly acid.

The A horizon ranges from 7 to 10 inches in thickness. It is
mainly glacial outwash material, but in some places it in-
cludes small amounts of eolian sand and loess. In some areas
the A and AC horizons contain a few small pebbles. The AC
horizon ranges from 2 to 6 inches in thickness. The 1IC
horizon is slightly acid or neutral.

Simeon soils are near Bazile and Clarno soils and are
similar to Thurman and Valentine soils. They do not have a
silty B horizon, which is characteristic of Bazile soils. They
formed in sandy glacial outwash, whereas Clarno soils formed
in loamy glacial till. They contain a higher percentage of
medium and coarse sand and contain more pebbles than
Thurman and Valentine soils.

Simeon sandy loam, 3 to 9 percent slopes (5zD)—
This soil is on plane to convex ridgetops and hillsides.
Areas are mainly long and narrow and range from 5
to 30 acres in size.

Included with this soil in mapping were a few areas
where the surface layer is loam or loamy sand. Also
included were small areas of Bazile, Clarno, Thur-
man, and Valentine soils. A few small gravel areas
are identified by a spot symbol on the detailed soil
map.

Low available water capacity is the prinecipal limi-
tation. The soil is droughty, commonly during part of
July and August. Soil blowing is a hazard in culti-
vated areas. Water erosion is a hazard on some lower
side slopes. Runoff is slow.

Where this soil is in small areas within larger areas
of tillable soils, it is used for cultivated crops. Because
it is droughty, it is better suited to permanent vegeta-
tion than to other uses. Larger areas of this soil are
in bromegrass pasture or native grass range. Capabil-
ity unit VIs—4, dryland; Shallow to Gravel range site;
windbreak suitability group 10.

Slickspots

Slickspots consist of strongly alkaline and very
strongly alkaline soil material. The content of soluble
salts ranges from slight to strong. Slickspots are
nearly level in small, shallow depressions. Areas are
irregular in shape and range from about 5 to 15 feet
in diameter. The soil material is deep and somewhat
poorly drained. It formed in alluvial or eolian mate-
rial. Slickspots give the landscape a scabby appear-
ance.

Slickspots occur as a part of three mapping units of
Pierce County. It is mapped in complex with soils of
the Clamo, Lawet, and Ovina series.

Slickspots have a wide range of soil characteristics.
The surface layer is generally thin, but ranges from 1
inch to as much as 10 inches thick, It is silty clay,
loam, or fine sandy loam. In undisturbed areas the
upper part is commonly grayish brown and the lower
part is light gray. The subsoil is light brownish-gray,
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firm or very firm silty clay to heavy loam. It has
columnar or prismatic structure and is calcareous in
places. The underlying material is at a depth of 15 to
30 inches. It is calcareous, pale-brown to dark gray-
ish-brown silty clay to loamy fine sand. It is not so
strongly alkaline as the subsoil, and it is less alkaline
with increasing depth.

In cultivated areas Slickspots are lighter colored on
the surface than the associated soils. Areas of Slick-
spots commonly are hard and cloddy when dry, but in
other places they have a smooth surface where
drying occurs after they have been puddled. Puddling
is common because of high content of sodium,
which breaks down the organic matter. In cultivated
areas Slickspots are sticky and difficult to work.

Because Slickspots occupy the lowest part of the
landscape, runoff is very slow or ponded. In areas of
range, water remains in the microdepressions until it
evaporates or seeps into the soil. Permeability is very
slow. This material has a high available water capac-
ity, but its alkalinity lowers the ability of crop roots
to absorb moisture readily. The water table fluc-
tuates between a depth of 2 feet in spring and 8 feet
in fall. Organic-matter content and natural fertility
are low. Nutrients that are needed for good crop
growth commonly are not balanced. Some nutrients
are present in adequate amounts but are not availa-
ble to plants because of the high alkalinity.

Although Slickspots occupy only a small part of the
landscape in areas where they are mapped, the alka-
linity and poor workability of the material are impor-
tant factors that determine the use of the soil. Most
areas are in native grass, but a few are cultivated.
Crops that can tolerate strong alkalinity are better
suited than others. A few areas are mowed for hay.

Thurman Series

The Thurman series consists of deep, somewhat
excessively drained soils that formed in wind-depos-
ited sand|(fig. 7){ These soils are mainly gently undu-
lating, but they range from nearly level to gently
rolling. They are on uplands and stream terraces.

In a representative profile the surface layer is
loamy fine sand 15 inches thick. It is grayish brown in
the upper 7 inches and dark grayish brown in the
lower 8 inches Beneath this is a 4-inch transitional
layer of grayish-brown loamy fine sand. The underly-
ing material, between depths of 19 and 60 inches, is
very pale brown fine sand.

Permeability is rapid, and available water capacity
is low. These soils release moisture readily to plants.
They are somewhat droughty, commonly during part
of July and August. Organic-matter content is moder-
ately low, and natural fertility is low. These soils are
low in available phosphorus and caleium.

Thurman soils are suited to dryland and irrigated
farming. They are well suited to grass, trees and
shrubs, and wildlife habitat.

Representative profile of Thurman loamy fine sand,
2 to 7 percent slopes, in a cultivated field, 380 feet
north and 150 feet west of the southeast corner of the
northeast quarter of sec. 12, T. 26 N., R. 4 W.;

Ap—0 to 7 inches, grayish-brown (10YR 5/2) loamy fine sand,
very dark grayish brown (10YR 3/2) moist; single
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Figure 7.—Representative profile of Thurman loamy fine sand.

This deep, sandy soil formed in eolian sand.

grained; loose; medium acid; abrupt, smooth bound-

ary.

A12—T7 to 15 inches, dark grayish-brown (10YR 4/2) loamy fine
sand, very dark grayish brown (10YR 3/2) moist;
weak, very fine, granular structure; soft, very fria-
ble; medium acid; gradual, wavy boundary.

AC—15 to 19 inches, grayish-brown (10YR 5/2) loamy fine
sand, very dark grayish brown (10YR 3/2) moist;
weak, very fine, granular structure; soft, very fria-
ble; medium acid; gradual, wavy boundary.

C—19 to 60 inches, very pale brown (10YR 7/3) fine sand, pale
brown (10YR 6/3) moist; single grained; loose;
slightly acid.

The A horizon ranges from 7 to 18 inches in thickness and
is fine sandy loam or loamy fine sand. The AC horizon ranges
from 3 to 10 inches in thickness and is loamy fine sand or fine
sand. The A and AC horizons are slightly acid or medium
acid. The C horizon ranges from very pale brown to light
yellowish-brown loamy fine sand to sand that is medium acid
to neutral.

Thurman soils are near Elsmere, Ortello, and Valentine
soils and are similar to Simeon soils. In contrast with Els-
mere soils, they do not have the mottling in the C horizon and
are better drained. They are coarser textured in the A and
AC horizons than Ortello sols. They have a thicker A horizon
than Valentine soils. They contain more fine sand, less me-
dium and coarse sand, and fewer pebbles than Simeon soils.

Thurman loamy fine sand, 0 to 2 percent slopes
(ThA).—This soil is on plane or complex slopes in the
sandy uplands. Areas range from 5 to 400 acres in
size. This soil has a profile similar to the one de-
scribed as representative of the series, but the sur-
face layer is slightly thicker and darker.

Included with this soil in mapping were small areas
of Elsmere, Hadar, and Ortello soils and the Boelus-
Loretto complex. Also included were small areas
where silty, very pale brown loess and loamy glacial
till are at a depth of 40 to 60 inches. Small depressions
are identified by a spot symbol on the detailed soil
map.

The hazard of soil blowing is moderate. Low availa-
ble water capacity and low natural fertility are limi-
tations. Runoff is very slow. This soil is easy to till.

Most of the acreage is cultivated. A small acreage is
irrigated by sprinklers. Corn and alfalfa and rye sown
with vetch are the main crops. A small acreage is in
native grass and is used for range and hay. A few
areas have been seeded to bromegrass and are used
for pasture. A small acreage is in field windbreaks.
Capability units IIle-5, dryland, and IIle-11, irri-
gated; Sandy range site; windbreak suitability group
3.

Thurman loamy fine sand, 2 to 7 percent slopes
(ThC).—This soil is on sandy uplands. It is on low,
convex ridges and plane to concave slopes. Areas
range from 5 to 800 acres in size. This is the most
extensive soil in Pierce County. It has the profile
described as representative of the series.

Included with these soils in mapping were small
areas of Hadar, Ortello, Paka, and Valentine soils and
the Boelus-Loretto complex. Also included were some
cultivated areas where soil blowing has removed the
original surface layer and the present surface layer is
lighter colored fine sand. Silty, very pale brown loess
and loamy glacial till are at a depth of 40 to 60 inches
in some places.

The hazard of soil blowing is generally slight to
moderate, but it is severe, particularly in cultivated
areas. The hazard of water erosion is slight on the
long, plane slopes. The low available water capacity
and low natural fertility limit production. Runoff is
slow. This soil is easy to till. On some convex ridges it
is too loose for easy workability.

Most of the acreage is cultivated and is used mainly
for corn and alfalfa and for rye sown with vetch. A
few areas are irrigated by sprinklers. About one-
fourth of the acreage is in native grass and is used for
range and hay. A few cultivated areas are seeded to
bromegrass and are used for pasture. A few areas are
in field windbreaks. Capability units IVe-5, dryland,
and IVe-11, irrigated; Sandy range site; windbreak
suitability group 3.

Thurman leamy fine sand, terrace, 0 to 2 percent
slopes (TmA).—This soil is on stream terraces. Slopes
are plane or complex. Areas range from 5 to 200 acres
in size. This soil has a profile similar to the one
described as representative of the series, but the
surface layer is slightly thicker and the underlying
material, at a depth of 40 to 60 inches, is lighter
colored and has a few yellowish mottles.

Included with this soil in mapping were small areas
of Elsmere and Ortello soils. Also included were a few
small depressions and wet spots, both of which are
identified by spot symbols on the detailed soil map.

The hazard of soil blowing is generally slight or
moderate, but it is severe, particularly where the soil
is not adequately protected. In places this soil re-
ceives additional water as runoff from higher eleva-
tions. Runoffis very slow. Low available water capac-
ity and low natural fertility are limitations. This soil
is easy to till.

Nearly all of the acreage is cultivated or is used for
pasture and range. A small acreage is irrigated by
sprinklers. Corn and alfalfa and rye sown with vetch
are the main crops. Bromegrass is the main grass
seeded for pasture. Alfalfa and trees receive some
beneficial subirrigation from the water table, which is
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at a depth of 5 to 15 feet. Capability units IIIe-5,
dryland, and IIle-11, irrigated; Sandy range site;
windbreak suitability group 3.

Thurman fine sandy loam, 7 to 11 percent slopes
(TnD).—This soil is on plane or complex slopes in the
sandy uplands. Areas range from 5 to about 40 acres
in size. This soil has a profile similar to the one
described as representative of the series, but the
surface layer is finer textured.

Included with this soil in mapping were areas of
Thurman loamy fine sand and a few areas where
erosion has removed practically all of the original
surface layer. In some areas a small acreage of
Clarno, Nora, Paka, and Valentine soils was included.

Water erosion and soil blowing are the principal
chazards. The hazard of gully erosion is severe near
drainageways. Low available water capacity and low
natural fertility are limitations. Runoff is slow to
medium. This soil is easy to till.

This soil is used for crops, tame pasture, and range.
Alfalfa, oats, and corn and rye sown with vetch are
the main crops. Bromegrass is the common grass
seeded for tame pasture. Capability unit IVe-3, dry-
land; Sandy range site; windbreak suitability group 3.

Thurman and Valentine soils, 1 to 7 percent
slopes (TvC).—The soils in this mapping unit are on
complex slopes, low convex ridges, and plane to con-
cave side slopes on uplands. They formed in eolian
sand. Areas range from 5 to 300 acres in size. This
mapping unit consists of Thurman loamy fine sand
and Valentine fine sand. Most areas have both soils
in varying proportions, but a few areas contain only
one soil. The Thurman soil is mainly on slightly
conecave, lower side slopes; and the Valentine soil is
on convex ridges and upper side slopes.

The Thurman and Valentine soils have profiles
similar to the ones described as representative of
their respective series, but the Thurman soil has a
slightly lower amount of silt, clay, and organic mat-
ter, and the Valentine soil has a lighter colored
surface layer in cultivated areas.

Included with these soils in mapping were small
areas of the Boelus-Loretto complex. Also included were
small blowouts, which are identified by a spot symbol on
the detailed soil map.

The hazard of soil blowing is severe in cultivated
areas and in range where the native grass is over-
grazed or sparse. These soils have low available
water capacity. The areas of Valentine soils are
droughty where they are used for crops. Runoff is
very slow, and natural fertility is low. These soils are
low in available phosphorus and lime. Also, the most
severely eroded areas are low in sulfur and zine. Soils
in this mapping unit are commonly too loose for easy
workability.

These soils are used for crops, tame pasture, and
range. Corn and alfalfa and rye sown with vetch are
the main crops. A small acreage is sprinkler irrigated.
A considerable acreage has been seeded to brome-
grass and native grasses. About 30 percent of the
acreage is in native grass and is used for range and
hay. Capability units IVe-5, dryland, and IVe-11,
irrigated; both parts in Sandy range site; Thurman
part in windbreak suitability group 3, and Valentine
part in windbreak suitability group 7.

Trent Series

The Trent series consists of deep, moderately well
drained, nearly level soils that formed in Peoria
Loess, colluvium, or alluvium. These soils occur on
low parts of the landscape near the heads of upland
drainageways and on stream terraces.

In a representative profile the surface layer is silty
clay loam about 21 inches thick. The upper 16 inches
is dark gray, and the lower 5 inches is dark grayish
brown. The subsoil is firm silty clay loam about 34
inches thick. It is grayish brown in the upper 7
inches, brown in the next 20 inches, and pale brown
in the lower 7 inches. The underlying material, be-
tween depths of 55 and 60 inches, is pale-brown,
calcareous silt loam.

Permeability is moderate, and available water ca-
pacity is high. These soils release moisture readily to
plants. Organic-matter content is moderate, and nat-
ural fertility is high.

Trent soils are suited to dryland and irrigated
farming. They are also suited to grass, trees, and
wildlife habitat.

Representative profile of Trent silty clay loam, in a
cultivated field, 1,320 feet east and 265 feet south of
the northwest corner of sec. 3, T. 27 N., R. 1 W.:

Ap—0 to 6 inches, dark-gray (10YR 4/1) silty clay loam, very
dark brown (10YR 2/2) moist; weak, fine, and very
fine, granular structure; hard, firm; slightly acid;
abrupt, smooth boundary.

A12—6 to 16 inches, dark-gray (10YR 4/1) silty clay loam, very
dark brown (10YR 2/2) moist; moderate, fine and
very fine, granular structure; hard, firm; slightly
acid; clear, smooth boundary.

A3-—16 to 21 inches, dark grayish-brown (10YR 4/2) silty clay

loam, very dark grayish brown (10YR 3/2) moist;

moderate, medium and fine, granular structure;
hard, friable; slightly acid; gradual, smooth bound-
ary.

to 28 inches, grayish-brown (10YR 5/2) silty clay

loam, dark brown (10YR 3/3) moist; moderate, me-

dium, subangular blocky structure parting to fine
and very fine, subangular blocky; hard, firm;
slightly acid; gradual, smooth boundary.

B22—28 to 48 inches, brown (10YR 5/3) silty clay loam, dark
grayish brown (10YR 4/2) moist; moderate, fine, pris-
matic structure parting to moderate, medium and
fine, subangular blocky; hard, firm; neutral; gradual,
smooth boundary.

B3—48 to 55 inches, pale-brown (10YR 6/3) silty clay loam,
brown (10YR 4/3) moist; weak, medium, prismatic
structure parting to weak, fine, subangular blocky;
hard, firm; neutral; clear, smooth boundary.

C—55 to 60 inches, pale-brown (10YR 6/3) silt loam, brown
(10YR 4/3) moist; weak, medium, prismatic struc-
ture; slightly hard, friable; disseminated lime and
few small concretions; strong effervescence; moder-
ately alkaline.

The A horizon ranges from 20 to 30 inches in thickness and
is slightly acid or medium acid. The B horizon ranges from 20
to 40 inches in thickness. Depth to lime ranges from 40 to 60
inches. The C horizon ranges from neutral to moderately
alkaline.

Trent soils are near Butler, Fillmore, Hord, and Moody
soils. They contain less clay in the B2 horizon than Butler
and Fillmore soils. They are finer textured in the solum than
Hord soils. They have a thicker A horizon than Moody soils,
and they formed in a lower rélative position on the landscape
than those soils.

B21—21

Trent silty clay loam (0 to 1 percent slopes) (Tw).—
This soil is near the heads of wide upland drainage-
ways and on stream terraces. Areas range from 5 to
100 acres in size.
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Included with this soil in mapping were a few small
areas of Butler, Hord, and Moody soils. Also included
were small depressions and alkali areas, both of
which are identified by spot symbols on the detailed
soil map.

In places this soil receives additional water as
runoff from higher elevations. Runoff is slow. This
soil is somewhat difficult to till, because it is firm
when moist and tends to form clods if it is tilled when
wet.

Most of the acreage is cultivated. Corn, soybeans,
oats, and alfalfa are the main crops. A small acreage
is irrigated. A small acreage is seeded to bromegrass
and is used as pasture and hay. Alfalfa and trees
receive some beneficial subirrigation from the water
table, which is at a depth of 5 to 15 feet. Capability
units I-1, dryland, and I-3, irrigated; Silty Lowland
range site; windbreak suitability group 4.

Valentine Series

The Valentine series consists of deep, excessively
drained, gently undulating to rolling soils on uplands.
These soils formed in eolian sand.

In a representative profile the surface layer is
grayish-brown fine sand about 5 inches thick. The
underlying material to a depth of 60 inches is very
pale brown fine sand.

Permeability is rapid, and available water capacity
is low. Organic-matter content and natural fertility
are low.

Valentine soils are better suited to native grass and
rangeland wildlife habitat than to other uses. They
are droughty where they are used for cultivated
crops under dryland management. Very gently undu-
lating to gently undulating Valentine soils are suited
to cultivated crops under sprinkler irrigation.

Representative profile of Valentine fine sand, roll-
ing, in rangeland, 725 feet west and 125 feet north of
the southeast corner of sec. 6, T. 25 N., R. 3 W.:

A—0 to 5 inches, grayish-brown (10YR 5/2) fine sand, dark
grayish brown (10YR 4/2) moist; single grained;
loose; medium acid; clear, wavy boundary.

C—5 to 60 inches, very pale brown (10YR 7/3) fine sand, pale
brown (I0YR 6/3) moist; single grained; loose; me-
dium acid.

The A horizon ranges from 3 to 10 inches in thickness. In
most areas it is fine sand, but in a few areas it is loamy fine
sand. This horizon is slightly acid or medium acid. In some
areas there is an AC horizon of brown fine sand 3 to 6 inches
thick. The C horizon ranges from very pale brown to light
yellowish-brown fine sand or sand that is medium acid to
neutral.

Valentine soils are near Blown-out land and Elsmere and
Thurman soils, and they are similar to Simeon soils. They
have a grayish-brown A horizon that is not present in Blown-
out land. They have a thinner, coarser textured A horizon
than Elsmere and Thurman soils. Also, they do not have a
moderately high water table, which is characteristic of Els-
mere soils. They contain more fine sand, less medium and
coarse sand, and fewer pebbles in the C horizon than Simeon
soils.

Valentine fine sand, rolling (1 to 17 percent slopes)
(VaE).—This soil has complex slopes and is in the
sandhills. It is dominantly rolling, but in a few small
areas it is gently undulating. Areas range from 5 to
1,000 acres in size. This soil has the profile described
as representative of the series.

Included with this soil in mapping were small areas
of Thurman loamy fine sand and Elsmere loamy fine
sand on lower slopes and areas that were once active
blowouts but have been stabilized and now provide
limited grazing. Also included were small blowouts
and intermittent lakes, both of which are identified
by spot symbols on the detailed soil map.

The hazard of soil blowing is generally slight, but it
is severe where the native grass is overgrazed or
plowed. Runoff is slow or very slow, and most precipi-
tation soaks into the porous sand.

Most of the acreage is in native grass, which is used
for range. A small acreage is mowed for hay. Some
areas that were once used for crops have been re-
seeded to native grass. A small acreage has been
seeded to bromegrass. A few small areas of gently
undulating soils are cultivated. Corn and alfalfa and
rye sown with vetch are the main crops. Capability
unit VIe-5, dryland; Sands range site; windbreak suita-
bility group 7.

Valentine and Thurman seoils, rolling (2 to 17
percent slopes) (VtE).—The soils in this mapping unit
are mainly on plane, round-topped sandhills. Areas
range from 5 to 1,500 acres in size. This mapping unit
consists of Valentine fine sand and Thurman loamy
fine sand. Most areas have both soils in varying
proportions, but a few areas contain only one soil. The
Valentine soil is commonly on ridgetops and the
upper part of side slopes, and the Thurman soil is in
concave areas and on the lower part of the landscape.

Included with these soils in mapping were small
areas of Elsmere loamy fine sand. Also included were
a few small blowouts and intermittent lakes, both of
which are indicated by spot symbols on the detailed
soil map.

The hazard of soil blowing is generally slight, but it
is severe where the native grass is overgrazed or
plowed. Runoff is very slow. Available water capacity
1s low.

Nearly all of the acreage is in native grass and is
used for range. A small acreage is mowed for hay. A
few areas of gently undulating soils that were farmed
have been reseeded, mainly to native grass. A small
acreage is used for corn and alfalfa and rye sown with
vetch. Under sprinkler irrigation, a few areas of
gently undulating soils are cultivated and corn is the
main crop. Capability unit Vle-5, dryland; Sands
range site; windbreak suitability group 7.

Wet Alluvial Land

Wet alluvial land (0 to 1 percent slopes) (Wx) is in
low areas, mainly near the upper ends of Willow, Dry,
and Breslau Creeks. It is very poorly drained because
the water table is generally at the surface in spring
and at a depth of 2!/2 feet in fall. The water table,
however, is highest in spring, when it is a few inches
above the surface. Areas are long and narrow and
range from 5 to 100 acres in size.

Wet alluvial land formed mainly in alluvium. The
upper part of the soil material is dark-colored, calcar-
eous silt loam that is generally mottled. It commonly
contains snail shells. The lower part ranges from silt
loam to clay.
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_ Included in mapping were small areas of Orwet,
Loup, and Lawet soils and a few small areas of
Marsh. Also included, where the stream channel is
deep, are areas of Silty alluvial land and Sandy
alluvial land.

Permeability is moderate, and available water ca-
pacity is high, but these characteristics are signifi-
cant only when the water table becomes lower or the
areas are drained. Runoff is slow or nonexistent.
Moisture is released readily to plants. Organic-matter
ﬁqnﬁent is moderate or high, and natural fertility is

igh.

The high water table limits the use of this land.
Wet alluvial land is subject to occasional flooding.

Unless Wet alluvial land is drained, it is not suited
to the commonly grown crops. It is suited to grass,
and nearly all the areas are used for grazing or are
mowed for hay. Bogs form if this land is grazed too
early in spring. These areas provide good habitat for
wetland wildlife. Capability unit Vw-7, dryland; Wet
Land range site; windbreak suitability group 10.

Use and Management of the Soils

This section provides information on the use and
management of the soils for irrigated and dryland
crops. The section on range management gives infor-
mation on the range sites of the different soils in the
county, their management, and the amount of forage
that can be expected when the site is in excellent
condition. The woodland and windbreaks section
gives information on the native woodland, suitability
of the soils for windbreaks, and the trees suitable for
each windbreak group. The section on wildlife dis-
cusses the wildlife in each soil association and the
potential of each association for producing wildlife
habitat. Finally, various engineering evaluations and
test data are given for the soils in the county, and
their effect on the use of the soils for engineering
purposes is described.

Crops and Pasture?

Most soils in Pierce County are fertile and well
suited to crops. If the problems and hazards are
recognized and suitable management practices are
used, many of the soils are well suited to cultivated
crops. Water erosion, flooding adjacent to streams,
damage to the soils and to crops from soil blowing,
and the loss of fertility by erosion and leaching are
the principal concerns of management.

Less than 3 percent of the soils in Pierce County
have slopes of more than 11 percent. Some small
areas of steep Crofton soils have previously been
cultivated but are now in grass for pasture and hay.
Water erosion on the upland soils, which results in
the deposition of soil material in the valleys, has
occurred in many places. Both sheet erosion and
gully erosion are evident in many areas. Excessive
runoff after heavy rain on the steeper soils causes
floods on the bottom lands and reduces soil fertility.

2 By ERVIN O. PETERSON, conservation agronomist, Soil Conser-

vation Service.

The major cultivated crop in Pierce County is corn.
Oats and rye are also important. Bottom-land soils,
such as Cass, Hobbs, Colo, Lamo, and Leshara soils,
produce an extensive acreage of row crops. In some
vears flooding is a hazard on these soils. Soils on the
uplands, such as those in the Crofton, Nora, and
Moody series, also have a sizable acreage in row
crops. Alfalfa for hay is also important. Its acreage is
about one-fourth that of corn.

Barley, grain sorghum, and wheat are grown on a
small acreage. During each year, a few of the areas
generally used for growing crops remain idle and are
most commonly diverted under the government crop
control program.

Pasture is mainly bromegrass or, in some cases, a
mixture of bromegrass and alfalfa and other cool-
season grasses, Most pasture is part of a long-time
cropping system. Such use is particularly well suited
to eroded soils and areas that are frequently or
occasionally flooded.

An increasing acreage of cropland is being irrigated
in Pierce County. In 1971, a total of more than 19,000
acres was irrigated. Water supply for the irrigated
land comes from about 170 wells. Irrigation water is
used mainly to supplement natural rainfall during
dry years. During normal years less irrigation is
used. Soils that are level or very gently sloping are
better suited to irrigation than others. If slope is
more than 9 percent, irrigation creates serious prob-
lems, such as erosion and the loss of water through
excessive runoff.

If suitable quantities of underground water are
available, there is a potential for increasing the
amount of irrigated land. A potential also exists for
increasing the acreage of pasture and range and for a
greater use of conservation practices, particularly on
moderately sloping soils.

Capability grouping

Capability grouping shows, in a general way, the
suitability of soils for most kinds of field crops. The
soils are grouped according to their limitations when
used for field crops, the risk of damage when they are
so used, and the way they respond to treatment. The
grouping does not take into account major and gener-
ally 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 horticul-
tural crops or other crops that require special man-
agement.

Those familiar with the capability classification 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 suita-
bility and limitation of groups of soils for range,
forest trees, or engineering.

In the capability system, the kinds of soils are
grouped at three levels: the capability class, the
subelass, and the unit. These groups are discussed in
the following paragraphs.

CAPABILITY CLASSES, the broadest groups, are des-
ignated by Roman numerals I to VIII. The numerals
indicate progressively greater limitations and nar-
rower choices for practical use, defined as follows:
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Class I soils have few limitations that restriet
their use.

Class 1II soils have moderate limitations that
reduce the choice of plants or require moder-
ate conservation practices.

Class III soils have severe limitations that re-
duce 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,
range, or wildlife.

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.

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

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

CAPABILITY SUBCLASSES are soil groups within
one class; they are designated by adding a small
letter, e, w, g, or ¢, to the class numeral, for example,
I1e. The letter ¢ shows that the main limitation is risk
of erosion unless close-growing plant cover is main-
tained; w shows that water in or on the soil interferes
with plant growth or cultivation (in some soils the
wetness can be partly corrected by artificial drain-
age); s shows that the soil is limited mainly because it
iz shallow, droughty, or stony; and ¢, used in some
parts of the United States but not in Pierce County,
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 w, s, and
¢, because the soils in class V are subject to little or
no erosion, although they have other limitations that
restrict their use.

CAPABILITY UNITS 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 require similar management, and to have
similar productivity and other responses to manage-
ment. Thus, the capability unit is a convenient group-
ing 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 11le-6. Thus, in one symbol, the
Roman numeral designates the capability class, or
degree of limitation; the small letter indicates the
subeclass, or kind of limitation, as defined in the
foregoing paragraph; and the Arabic numeral specifi-
cally identifies the capability unit within each sub-
class. The capability unit designation for each soil in
%18 county can be found in the “Guide to Mapping

nits.”
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Management of the soils for dryfarming

Conservation practices, such as terraces, contour
farming, grassed waterways, and a cropping system
that includes muleh tillage and limited use of row
crops, are suited to the gently sloping and moderately
sloping soils, such as the Moody, Nora, and Crofton
soils. These practices keep soil losses to a minimum.
Seils on bottom lands, such as those of the Cass,
Hobbs, Leshara, and Colo series, commonly require
some protection from flooding. Using diversions
above areas that are subject to flooding and good
water conservation practices on the adjacent areas
help to reduce wetness.

The steeper soils that are susceptible to erosion,
such as those in the Nora-Thurman complex and the
Crofton-Nora silt loams, can be managed for pasture
and hay crops. Production of an abundance of crop
residue to help control erosion is not always possible
on these soils. Therefore, grass and hay crops are
needed on these areas to provide protection against
erosion.

Cultivated soils in Pierce County should be tested
to determine their need for commercial fertilizers. A
correlation exists between the amount of moisture in
the soil and the amount of fertilizer needed. During
periods of low rainfall, soils that are dry in the subsoil
need a lower rate of fertilizer than they do during
periods of normal rainfall. Nearly all the soils in Pierce
County respond to nitrogen fertilizer. Eroded soils of the
Betts and Crofton series generally respond well to appli-
cations of phosphorus and zine.

Leaving crop residue on the surface of the soils
during tillage is a practice that reduces soil losses
caused by soil blowing and water erosion. Mulch
tillage and till-plant systems of seedbed preparation
are management practices that reduce runoff and
sediment losses. Where the steeper soils of the county
are used for pasture, an adequate growth of grasses
is needed to protect the areas from water erosion.

In the following pages the dryland capability units
in Pierce County are described.

CAPABILITY UNIT -1, DRYLAND

This unit consists of nearly level, deep, moderately
well drained and well drained soils on uplands,
stream terraces, and bottom lands. These soils have a
surface layer of loam, silt loam, or silty clay loam. The
subsoil is loamy fine sand, fine sandy loam, silt loam,
or silty clay loam. The underlying material is sand,
loamy fine sand, or silt loam.

Permeability is moderately rapid or moderate, and
available water capacity is moderate or high. Runoff
is slow. Most of the soils absorb moisture easily, but
those that have a surface layer of silty clay loam
absorb moisture moderately slowly. The soils readily
release moisture to plants. Organic-matter content is
moderate to moderately low, and natural fertility is
medium or high.

The soils on bottom lands are subject to flooding,
and floods occur an average of once every 3 years.
Crop losses, however, are generally minor. The soils
are generally easy to work, but those that have a
surface layer of silty clay loam are firm when moist
and tend to clod if they are tilled when wet.

These soils are suited to all crops commonly grown
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in the county. They are especially suited to such row
crops as corn, soybeans, and grain sorghum. Row
crops can be grown year after year if proper amounts
of fertilizer are added and if weeds, diseases, and
insects are controlled. Crops on these soils respond
well to additions of nitrogen fertilizer. These soils are
also well suited to pasture.

Grassed waterways help to conduct runoff from
these soils. In places, diversion ditches help to inter-
cept runoff from adjacent higher areas. Grassed turn
rows help to control weeds along field borders.

CAPABILITY UNIT Ile-1. DRYLAND

This unit consists of very gently sloping to gently
sloping, deep, well-drained soils on uplands and foot
slopes. These soils have a surface layer of loam, silt
loam, or silty clay loam. The subsoil is silt loam, silty
clay loam, or clay loam. The underlying material is
silt loam or clay loam. In a few areas pebbles and
stones are on the surface and throughout the profile.

Permeability is moderate, and available water ca-
pacity is high. Runoff is medium. Most of the soils
absorb moisture easily, but those that have a surface
layer of silty clay loam absorb moisture moderately
slowly. The soils readily release moisture to plants.
Organic-matter content is moderate, and natural fer-
tility is medium or high.

The hazard of water erosion is slight. In a few
areas pebbles and stones are a slight limitation to the
use of farm machinery. On some of the lower slopes,
small areas of Slickspots are a limitation. The soils
are generally easy to work, but those that have a
surface layer of silty clay loam are firm when moist
and tend to clod if they are tilled when wet.

Many farmsteads are located on the soils in this
unit. The soils are suited to corn, wheat, oats, alfalfa,
soybeans, and other crops commonly grown in the
county. They are well suited to windbreaks, pasture,
and garden crops.

A cropping system that includes grasses and leg-
umes helps to control erosion, build a supply of or-
ganic matter, maintain fertility, and improve tilth.
Keeping crop residue on the surface and using com-
mercial fertilizer also help to maintain fertility. Lime
is commonly needed in some areas on uplands. On
long slopes, terraces, contour farming, and grassed
waterways help to keep water from concentrating.

CAPABILITY UNIT He-3. DRYLAND

This unit consists of nearly level to very gently
undulating, deep, well-drained soils on uplands and
stream terraces. These soils have a surface layer of
fine sandy loam. The subsoil is fine sandy loam or silt
loam, and the underlying material is loamy fine sand
or silt loam.

Permeability is moderately rapid or moderate, and
available water capacity is moderate or high. Runoff
is slow. The soils absorb moisture easily and release it
readily to plants. Organic-matter content is moder-
ately low, and natural fertility is medium.

The hazard of soil blowing is slight. The soils are
easy to work.

These soils are suited to all crops commonly grown
in the county. Terraces, contour farming, and grassed
waterways help to control water erosion. A cropping

system that includes legumes, grasses, or a mixture
of both helps to replenish the organic matter, main-
tain fertility, and control soil blowing. Keeping a
cover of crops and crop residue on the surface helps
to improve fertility and control soil blowing.

CAPABILITY UNIT ie-6, DRYLAND

This unit consists of nearly level or gently undulat-
ing, deep, well-drained soils on uplands and stream
terraces. These soils have a surface layer of loamy
fine sand or fine sandy loam. The subsoil is silt loam
or light silty clay loam, and the underlying material
is sand or silt loam.

Permeability is moderate or moderately slow, and
available water capacity is moderate or high. Runoff
is very slow. The soils absorb moisture easily and re-
lease it readily to plants. Organic-matter content is
moderate or moderately low, and natural fertility is
medium.

Soil blowing is the main hazard. The soils are easy
to work.

These soils are suited to all crops commonly grown
in the county. Keeping crop residue on the surface
helps to control soil blowing. Using commercial fertil-
izer and a cropping system that includes grasses and
legumes also helps to maintain fertility.

CAPABILITY UNIT Hw-2, DRYLAND

Only Butler silty clay loam is in this unit. This is a
nearly level, deep, somewhat poorly drained soil in
upland basins. It has a surface layer of silty clay
loam. The subsoil is silty clay, and the underlying
material is silty clay loam.

Permeability is slow, and available water capacity
is moderate. Runoff is very slow. This soil absorbs
moisture moderately slowly in the surface layer and
slowly in the subsoil. It releases moisture slowly to
plants. Organic-matter content is moderate, and nat-
ural fertility is medium.

Wetness is the main limitation. It is caused by a
combination of slow internal drainage and the addi-
tional water received as runoff from adjacent higher
lying soils. During midsummer, droughtiness can be a
slight hazard in those years when rainfall is below
normal. The soil is somewhat difficult to work be-
cause it is firm and tends to clod if it is tilled when
wet,

Crops that can withstand drought, such as grain
sorghum and winter wheat, are better suited to this
soil than other plants. Corn and other row crops can
be used if flooding is controlled. The use of diversions
helps to prevent runoff from higher lying soils from
reaching areas of this soil.

CAPABILITY UNIT Hw-3. DRYLAND

Only Hobbs silt loam, occasionally flooded, is in this
unit. This is a nearly level, deep, well-drained soil on
narrow bottom lands. It is silt loam throughout.

Permeability is moderate, and available water ca-
pacity is high. Runoff is slow. This soil absorbs mois-
ture easily and releases it readily to plants. Organic-
qun.aflter content is moderate, and natural fertility is

igh.

This soil is subject to occasional flooding. The flood-
water remains on the surface for only a short time,
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and damage to crops is seldom severe, The soil is easy
to work, except when it is wet after flooding.

This soil is suited to most crops commonly grown in
the county. Oats are rarely grown, because of the
hazard of flooding. Adjacent uplands need to be pro-
tected by measures that control erosion. Terracing the
adjacent uplands and using diversions help to prevent
flooding. Properly managed row crops can be grown
year after year. Productivity can be maintained by
using fertilizer and by returning crop residue to the
soil as mulch material.

CAPABILITY UNIT IIw-4. DRYLAND

This unit consists of nearly level, deep, somewhat
poorly .drained soils on stream terraces and bottom
lands. These soils have a surface layer of loam, silt
loam, or silty clay loam. The underlying material
ranges from fine sand to silty clay loam.

Permeability is moderately rapid, moderate, or
moderately slow. Available water capacity is moder-
ate or high. Runoff is very slow or slow. The soils
absorb moisture easily and release it readily to plants.
Organic-matter content is moderate, and natural fer-
tility is medium to high.

Wetness caused by a water table that fluetuates
between depths of 3 and 8 feet is the main limitation
to use of these soils. Generally, tiling is not required,
but the water table is a concern In management
during years of above-normal moisture. The soils on
bottom lands are subject to flooding, which occurs an
average of once every 3 years. Crop losses are nor-
mally minor. The soils are easy to work, except for
Lamo silty clay loam, which is firm when moist and
tends to clod if it is tilled when wet.

These soils are suited to all crops commonly grown
in the county. Corn and soybeans are the main crops.
Spring-sown small grain generally is not grown on
these soils, because of excessive wetness early in
spring. Alfalfa production varies on these soils, be-
cause in some years the root zone is restricted by the
moderately high water table and in others production is
improved by subirrigation to the alfalfa. Some areas of
these soils are planted to grasses and are used for pas-
ture.

Where suitable outlets are available, tile drains
help to lower the water table and control the wetness
of these soils. Shallow drains can be used to remove
impounded surface water. Diversions and erosion-
control practices in areas above these soils help to
reduce potential flood damage.

CAPABILITY UNIT Hw-6, DRYLAND

This unit consists of nearly level to very gently
undulating, deep, somewhat poorly drained soils on
stream terraces and bottom lands. These soils have a
surface layer of fine sandy loam. The underlying
material ranges from fine sand to silty clay loam.

Permeability is moderately rapid or moderately
slow, and available water capacity is moderate or
high. Runoff is slow. The soils absorb moisture easily
and release it readily to plants. Organic-matter con-
tent is moderate, and natural fertility is medium or
high.

Wetness caused by a seasonal high water table is
the main limitation to use of these soils. Generally,
tiling is not needed; but the water table is a concern

in management in years of above-normal moisture.
The hazard of soil blowing is slight.

These soils are suited to all erops commonly grown
in the county. Corn and soybeans are the main erops.
Spring-sown small grain generally is not grown on
these soils, because of excessive wetness early in
spring. Production of alfalfa varies because in some
vears the root zone is restricted by the water table.
Areas of these soils are productive if they are planted
to grasses and used for hay or pasture.

Keeping crop residue on the surface helps to reduce
the hazard of soil blowing. Where suitable outlets are
available, tile drains help to lower the water table
and control wetness. Diversions and erosion-control
practices in areas above these soils help to reduce
potential flood damage.

CAPABILITY UNIT [1s-3, DRYLAND

This unit congists of nearly level, deep, well-drained
soils on uplands and stream terraces. These soils
have a surface layer of loam or silt loam. The subsoil
is light silty clay loam, and the underlying material is
sand.

Permeability is moderately slow, and available
water capacity is moderate. Runoff is slow. These
soils absorb moisture easily and release it readily to
plants. Organic-matter content is moderate, and nat-
ural fertility is medium.

The droughty underlying material is a slight limita-
tion to the use of these soils. The soils are easy to
work.

These soils are suited to corn, grain sorghum, soy-
beans, oats, and alfalfa. Maintaining fertility is the
main concern in management. In some areas the
surface layer is low in lime. Soil tests are needed to
determine the need for lime and other fertilizers.

CAPABILITY UNIT Hls-6. DRYLAND

Only Cass fine sandy loam is in this unit. This is a
nearly level, deep, well-drained soil on bottom lands.
It has a surface layer of fine sandy loam. The transi-
tional layer is loamy fine sand, and the underlying
material is sand.

Permeability is moderately rapid, and available
water capacity is moderate. Runoff is very slow. This
soil absorbs moisture easily and releases it readily to
plants. Organic-matter content is moderately low,
and natural fertility is medium.

The droughty underlying material is a limitation to
the use of this soil, particularly during years of below-
normal rainfall. The soil is easy to work.

This soil is suited to all crops commonly grown in
the county. Corn is the main crop, but soybeans,
grain sorghum, and alfalfa are also grown.

This soil is subject to soil blowing unless crop
residue is left on the surface. Using crop residue as a
surface mulch helps to reduce soil blowing.

CAPABILITY UNIT fHe-i. DRYLAND

This unit consists of very gently sloping to moder-
ately sloping, deep, well-drained soils on uplands.
These soils have a surface layer of loam or silt loam.
The subsoil is silt loam, light silty clay loam, or clay
loam. The underlying material is sand, silt loam, or
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clay loam. In a few areas some pebbles and stones are
on the surface and throughout the profile.

Permeability is moderate or moderately slow, and
available water capacity is moderate or high. Runoff
is medium. The soils absorb moisture easily and
release it readily to plants, Organic-matter content is
moderate, and natural fertility is medium.

Water erosion is the main hazard. Runoff is a
moderate limitation. In a few areas stones are a
slight limitation to the use of farm machinery. The
soils are easy to work.

These soils are suited to all erops commonly grown
in the county. The hazard of erosion is more severe if
soybeans are grown than if other crops are planted.
Erosion can be controlled by terraces, contour farm-
ing, and grassed waterways and by mulch tillage,
which leaves most of the crop residue on the surface.

CAPABILITY UNIT -2, DRYLAND

Longford loam, 1 to 5 percent slopes, is the only soil
in this unit. This is a very gently sloping and gently
sloping, deep, well-drained soil on uplands. It has a
surface layer of loam. The subsoil is silty clay, and the
underlying material is silty clay loam.

Permeability is slow, and available water capacity
is moderate. Runoff is medium. This soil absorbs
moisture easily in the surface layer but slowly in the
subsoil. The subsoil releases moisture slowly to
plants. Organic-matter content is moderate, and nat-
ural fertility is medium.

The hazard of water erosion is moderate. Runoff is
a limitation to the use of the soil for crops. The soil is
somewhat droughty. On some of the lower slopes, a
few small areas of Slickspots are a limitation. The
surface layer is easy to work.

This soil is suited to all of the crops commonly
grown in the county. Terraces, contour farming,
grassed waterways, and mulch tillage help to control
water erosion. Keeping the rainfall on the land by
using these practices also helps to reduce droughti-
ness.

CAPABHITY UNIT 13, DRYLAND

This unit consists of gently undulating to gently
rolling, deep, well-drained soils on uplands. These
soils have a surface layer of sandy loam, fine sandy
loam, or sandy clay loam. The subseil is fine sandy
loam or clay loam, and the underlying material is
loamy fine sand or silty clay loam.

Permeability is moderately rapid or moderately
slow, and available water capacity is moderate or
high. Runoff is medium. The soils absorb moisture
easily and release it readily to plants. Organic-matter
content is moderately low, and natural fertility is
medium.

Soil blowing and water erosion are the main haz-
ards. Gully erosion is a hazard in waterways. The
soils are easy to work. On some of the lower side
slopes, cultivation is difficult in areas of Slickspots.

These soils are suited to the crops commonly grown
in the county. They are highly erodible where soy-
beans are grown.

Terraces, contour farming, striperopping, and
grassed waterways help to control water erosion.
Tillage needs to be kept to a minimum. Shelterbelts

along field boundaries help to reduce soil blowing. A
cropping system that includes legumes or a mixture
of grasses and legumes helps to replenish the supply
of organic matter, maintain fertility, and control soil
blowing. A cropping system that follows row crops
with close-growing crops and uses tillage operations
that leave most of the crop residue on the surface
also helps to improve the organic-matter content and
control soil blowing.

CAPABILITY UNIT HHe-5. DRYLAND

This unit consists of nearly level to very gently
undulating, deep, somewhat excessively drained soils
on uplands and stream terraces.These soils have a
surface layer of loamy fine sand. The transitional
layer is loamy fine sand, and the underlying material
is fine sand.

Permeability is rapid, and available water capacity
is low. Runoff is slow. The soils absorb moisture
rapidly and release it readily to plants. Organic-
matter content is moderately low, and natural fertil-
ity is low.

Soil blowing is the main hazard where these soils
are used for crops. Low fertility and the somewhat
droughty underlying material are moderate limita-
tions. The soils are easy to work.

These soils are suited to most crops commonly
grown in the county. Using rye and vetch as a cover
crop or green manure helps to control soil blowing.
Corn is one of the main crops, and the cover crops can
be planted into the cornfields.

Stripcropping, mulch tillage, and planting field
windbreaks along fields help to control soil blowing
and conserve moisture., The soils in this unit are
medium acid, and some areas need lime. Crops grown
on these soils respond well if adequate fertilizer is
applied and adequate moisture is available.

CAPABILITY UNIT Hie-6. DRYLAND

This unit consists of nearly level to gently undulat-
ing, deep, well-drained soils on uplands. These soils
have a surface layer of loamy fine sand or fine sandy
loam. The subsoil is silt loam, light silty clay loam, or
clay loam, and the underlying material is sand, silty
loam, or clay loam.

Permeability is moderate or moderately slow, and
available water capacity is moderate or high. Runoff
is slow to medium. The soils absorb moisture easily
and release it readily to plants. Organic-matter con-
tent is moderate or moderately low, and the natural
fertility is medium.

Soil blowing and water erosion are the main haz-
ards. The soils are easy to work.

These soils are used mainly for corn, but they are
also used for the other crops commonly grown in the
county.

Using rye and vetch as a cover crop helps to control
soil blowing. Terraces, grassed waterways, and con-
tour farming help to reduce the hazard of water
erosion. Using mulch tillage allows crop residue to
remain on or near the surface of the soil and in-
creases the organic-matter content.

CAPABILITY UNIT Hie-9. DRYLAND

This unit consists of very gently sloping to moder-
ately sloping, deep, well-drained soils on uplands.
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These soils are silt loam throughout the profile. They
are mainly calcareous at the surface and are eroded.

Permeability is moderate, and available water ca-
pacity is high. Runoff is medium. The soils absorb
moisture easily and release it readily to plants. Or-
ganic-matter content is moderately low or moderate,
and natural fertility is low or medium.

The hazard of water erosion is moderate to severe.
Runoff and low fertility are moderate limitations that
affect crop growth. The soils are easy to work.

These soils are suited to most crops commonly
erown in the county, except soybeans. The soils are
highly erodible where planted to row crops.

Growing such soil-building crops as grasses and
legumes and returning crop residue to the soil are
ways of improving soil structure and the organic-
matter content. Contour farming, terraces, grassed
waterways, and seeded field borders help to prevent
erosion, copserve moisture, restore fertility, and con-
trol runoff{(fig 8).] Loss of fertility through erosion is
serious on these soils; and additions of fertilizer,
particularly phosphorus, are needed for good erop
growth. These soils are also suitable for pasture and
range.

CAPABILITY UNIT 1liw=1. DRYLAND

Only Clamo silty clay is in this unit. This is a nearly
level, deep, somewhat poorly drained soil on bottom
lands. It is silty clay throughout the profile.

Permeability is slow, and available water capacity
is moderate. Runoff is slow. The soil absorbs moisture
slowly and releases it slowly to plants. Organic-mat-
1:11?1‘ content is moderate, and natural fertility is me-

ium.

Wetness is the main limitation to the use of this
soil. The water table is at a depth of 3 feet in spring
and 8 feet in fall. Normally, tiling is not required; but
the water table is a concern in years of above-normal
moisture. This soil is subject to flooding that occurs
an average of once every 3 years. During the dry
season this soil is somewhat droughty. It is difficult
to work because it is very firm when moist and very
hard and cloddy when dry.

This soil is suited to most of the crops commonly
grown in the county. Corn and alfalfa are the main
crops.

Figure 8.—Newly constructed terraces on Crofton-Nora silt
loams, 7 to 11 percent slopes, eroded, help to control erosion
and prevent runoff.

Shaping the land improves surface drainage. Tile or
open ditches can be used to lower the water table.
Where adequate outlets are not available, this soil is
better suited to hay and pasture crops than to most
other uses. Fertilizers benefit crops and help to main-
tain fertility. During wet periods, avoiding the opera-
tion of heavy machinery or the grazing of livestock
helps to reduce soil compaction.

CAPABILITY UNIT Illw-2. DRYLAND

Only Fillmore complex is in this unit. This is a
nearly level, deep, poorly drained soil in upland
depressions. It has a surface layer of silt loam. The
subsoil is silty clay, and the underlying material is
silty clay loam.

Permeability is very slow, and available water ca-
pacity is moderate. Runoff is ponded. The soil absorbs
moisture easily in the surface layer and slowly in the
subsoil. The subsoil releases moisture slowly to
plants. Organic-matter content is moderate, and nat-
ural fertility is medium.

Wetness caused by very slow internal drainage and
by excess moisture as runoff from higher lying soils is
the main limitation to the use of this soil. The soil is
difficult to work because of wetness. In some years
droughtiness is a slight hazard during midsummer.

This soil is fairly well suited to the more common
crops grown in the county, especially during years of
low rainfall when runoff from adjacent soils is low. It
is generally too wet for alfalfa unless drainage is
provided. It is also suited to pasture and hay. Where
it is used for this purpose, grasses that tolerate some
flooding should be planted.

Some method of removing excess water is needed
for consistent crop growth. Such conservation prac-
tices as terraces, grassed waterways, and diversions
can be used on the soils at higher elevations to
prevent excess runoff from covering this soil and thus
damaging the crops.

CAPABILITY UNIT Hiw=5, DRYLAND

Only Elsmere loamy fine sand, 0 to 2 percent slopes,
is in this unit. This is a nearly level to very gently
undulating, deep, somewhat poorly drained soil on
stream terraces. It has a surface layer of loamy fine
sand. The transitional layer is loamy fine sand, and
the underlying material is fine sand.

Permeability is rapid, and available water capacity
is low. Runoff is very slow. This soil absorbs moisture
rapidly and releases it readily to plants. Organic-
matter content is moderately low, and natural fertil-
ity is low.

Wetness is the main limitation to the use of this
soil. The water table is at a depth of 3 feet in spring
and 8 feet in fall. Normally, tiling is not needed; but
wetness is a concern in management during years of
above-normal rainfall. Soil blowing is a hazard in
cultivated areas. In dry seasons when the water table
is lo}ivest, this soil is somewhat droughty. It is easy to
work.

This soil is used for cultivated crops, range, and
native hay. It is suited to most of the crops commonly
grown in the county, but corn and soybeans are the
main crops. This soil is also suited to wildlife habitat.
Small grain is not well suited because of wetness.
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Striperopping, field windbreaks, mulch tillage, and
returning crop residue to the soil help to control soil
blowing and maintain fertility. In areas used for
range and native hay, proper stocking, deferred graz-
ing, and rotation grazing can be used to maintain the
desirable grasses.

CAPABHITY UNIT b1, DRYLAXND

Only Ovina-Slickspots complex is in this unit. This
complex consists of nearly level, deep, somewhat
poorly drained soils on bottom lands. The Ovina soil
has a surface layer of fine sandy loam, a transitional
layer of fine sandy loam, and underlying material of
loamy fine sand. About 20 percent of the acreage of
this complex is areas of Slickspots. These areas are
strongly affected by alkali, which causes a breakdown
of structure in the surface layer.

Permeability is moderately rapid and available
water capacity is moderate in the Ovina soil. Runoff
is very slow. Organic-matter content is moderate, and
natural fertility is medium. The areas of Slickspots
absorb moisture slowly and release it slowly to plants.
The Ovina part of the complex absorbs moisture easily
and releases it readily to plants.

Strong alkalinity is a limitation in the areas of
Slickspots. Also, they are difficult to work. Wetness
limitation is slight to moderate. The water table
fluctuates between depths of 3 and 8 feet. Normally,
tiling is not required, but the water table is a concern
in management in years of above-normal rainfall.
The hazard of soil blowing is slight.

This complex is only fairly well suited to crops
because of the moderately high water table and the
strong alkalinity of the Slickspots. [t is better suited
to range than to most other uses. Crops suited to this
soil are those that are resistant to alkalinity, such as
tall wheatgrass, wheat, and spring-planted small
grain.

Keeping a cover crop on the surface during winter
and spring helps to control soil blowing. In most
places drainage practices to lower the water table are
not feasible because of a lack of suitable outlets.

CAPABILITY UNIT Ve I, DRYLAND

Only Nora silt loam, 11 to 17 percent slopes, is in
this unit. This is a strongly sloping, deep, well-
drained soil on uplands. It is silt loam throughout the
profile.

Permeability is moderate, and available water ca-
pacity is high. Runoff is medium to rapid. This soil
absorbs moisture easily and releases it readily to
plants. Organic-matter content is moderate, and nat-
ural fertility is medium.

Water erosion is the main hazard. Runoff is a
moderate limitation because the moisture that is lost
is not available for erops. This soil is easy to work.

This soil is used for range, pasture, and cultivated
crops. Alfalfa for hay is one of the better uses of this
soil. The soil is suited to most crops commonly grown
in the county, but it is poorly suited to soybeans.
Because the hazard of erosion is high, row crops are
commonly not grown continuously in the cropping
system. This soil is only marginal for crops because it
is strongly sloping.

Growing legumes or grasses about 80 percent of the
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time in the cropping system, returning crop residue,
and adding barnyard manure to the soil help to
control erosion, maintain fertility, and improve tilth.
Contour farming, terraces, grassed waterways, strip-
cropping, and grass turn rows help to control water
erosion. Erosion is a severe hazard in cultivated
areas, unless erosion control practices are used. Us-
ing mulch tillage leaves crop residue at or near the
surface, helps to reduce runoff, and increases the rate
of water intake.

CAPABILITY UNIT Vo3, DRYLAND

This unit consists of gently rolling, deep, well-
drained and somewhat excessively drained soils on
uplands. These soils have a surface layer of fine
sandy loam or silt loam. The subsoil is loamy fine
sand or silt loam, and the underlying material is fine
sand or silt loam.

Permeability is rapid or moderate, and available
water capacity is low or high. Runoff is slow to
medium. The soils absorb moisture easily and release
it readily to plants. Organic-matter content is moder-
ately low or moderate, and natural fertility is low to
medium.

Soil blowing and water erosion are the main haz-
ards. The hazard of gully erosion is severe in water-
ways. The soils are easy to work.

These soils are suited to most crops commonly
grown in the county. Slope and the hazard of erosion,
however, make the soils better suited to pasture and
forage crops than to row crops.

Where feasible, terraces, grassed waterways, and
contour farming help to protect these soils from
water erosion. Stripcropping and mulch tillage are
effective in controlling soil blowing. Grassed water-
ways are difficult to maintain in areas where the
underlying material is sandy. Mulching waterways
with an organic mulch immediately after seeding
helps to prevent gully erosion during establishment
of waterways. Lime is commonly needed for legumes
on the more sandy soils.

CAPABILITY LNIT v £ DRYLAND

Only Longford soils, 2 to 8 percent slopes, eroded,
are in this unit. These are gently sloping to moder-
ately sloping, deep, well-drained soils on uplands.
They have a surface layer of heavy silty clay loam or
silty clay. The subsoil is silty clay, and the underlying
material is silty clay loam.

Permeability is slow, and available water capacity
is moderate. Runoff is medium. These soils absorb
moisture slowly and release it slowly to plants. Or-
ganic-matter content is moderate, and natural fertil-
ity is medium.

The hazard of water erosion is moderate. The loss
of moisture through runoff can reduce crop growth.
These soils are somewhat droughty. On some of the
lower slopes, areas of Slickspots make cultivation
difficult. The soils are difficult to till because they are
very firm when moist and very hard and cloddy when
dry.

These soils are suited to crops. The main crops
grown are corn, grain sorghum, soybeans, oats, and
alfalfa. A small acreage is also used for pasture and
range.
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Terraces, diversions, contour farming, and grassed
waterways help to reduce runoff and the hazard of
water erosion. Keeping the rain where it falls helps to
lower the droughty condition of this soil. Mulch til-
lage during crop planting helps to increase the intake
of moisture. If these soils are wet, tillage can be
delayed so that extremely hard clods do not form. A
cropping system that includes a legume crop, such as
alfalfa, helps to make the soil more friable and easier
to work.

CAPABILITY UNIT IVe-5, DRYLAND

This unit consists of very gently undulating to
gently undulating, deep, somewhat excessively
drained and excessively drained soils on uplands.
These soils have a surface layer and transitional
layer of fine sand or loamy fine sand. The underlying
material is fine sand.
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Permeability is rapid, and available water capacity
is low. Runoff is slow. These soils absorb moisture
readily and release it readily to plants. Organic-
matter content is low or moderately low, and natural
fertility is low.

The hazard of soil blowing is moderate to severe in
cultivated areas. Low fertility and the somewhat
droughty underlying material are moderate limita-
tions tolthe ulse of thbese soils. Als(}){, the soils are
commonly too loose to be easy to work.

These soils are used for range and row crops
Range and pasture are excellent uses for these soils.
The soils are marginal for row crops, and such close-
growing crops as alfalfa, grass, and small grain are
better suited than other plants. Where corn is
planted, narrow strips or fields can be alternated
with strips of rye and vetch. Close-sown crops are
more dependable because they make their best

Figure 9.—Double rows of cedars planted 20 rods apart, with alternate strips of corn and of rye sown with vetch, on Thurman loamy
fine sand., 2 to 7 percent slopes. These practices help to control soil blowing.
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growth in spring when rainfall is greatest and be-
cause soil blowing is not so severe in these areas as in
others.

A cropping system is needed that keeps the soil
covered with crop residue. Planting a row crop in
spring and then interplanting with rye and veteh in
fall is a system that offers an abundance of crop
residue at all times. Narrow plantings of trees in
windbreaks help to reduce soil blowing.

CAPABILITY UNIT [Ve-6. DRYLAND

Only Hadar-Thurman complex, 7 to 11 percent
slopes, is in this unit. These are gently rolling, deep,
well-drained and somewhat excessively drained soils
on uplands. They have a surface layer of loamy fine
sand or fine sandy loam. The subsoil is loamy fine
sand or clay loam, and the underlying material is fine
sand or clay loam.

Permeability is rapid or moderately slow, and avail-
able water capacity is low or moderate. Runoffis slow
to medium. The soils absorb moisture easily and
release it readily to plants. Organic-matter content is
moderately low, and natural fertility is low to me-
dium.

Soil blowing and water erosion are the main haz-
ards. The hazard of gully erosion is severe in water-
ways. The soils are easy to work.

These soils are suited to most of the crops com-
monly grown in the county. They are better suited to
close-sown crops, grasses, and legumes than to row
crops.

Terraces, contour farming, grassed waterways, and
mulch from crop residue help to control water ero-
sion. Using an organic mulch on the surface helps
control soil blowing. A cropping system that includes
a row crop for a limited number of years followed by
close-sown crops and hay and pasture crops helps to
reduce soil losses.

CAPABILITY UNIT I've-9. DRYLAND

This unit consists of gently sloping to strongly
sloping, deep, well-drained soils on uplands. These
soils have a surface layer of loam or silt loam. The
subsoil and underlying material are silt loam or clay
loam. The Betts soil in this unit has a few pebbles and
stones on the surface and throughout the profile.
These soils are generally calcareous at the surface
and are eroded.

Permeability is moderate, and available water ca-
pacity is high. Runoff is medium to rapid. The soils
absorb moisture easily and release it readily to
plants. Organic-matter content is moderately low or
moderate, and natural fertility is low to medium.

The hazard of water erosion is severe. Runoff and
low fertility can severely limit crop growth. The soils
are easy to work. In places stones are a hazard to
farm machinery.

These soils are suited to most crops commonly
grown in the county except soybeans. They are also
suited to pasture, range, and wildlife habitat.

Contour farming and terraces help to conserve soil
moisture and control runoff, and grassed waterways,
grassed turn rows, and seeded field borders are also
beneficial. Seeding grass or a mixture of grass and
legumes helps to improve fertility and restore the

organic-matter content. In a good eropping system
row crops are grown infrequently. Close-sown crops,
hay, and pasture can be used during most years.
Keeping a cover of permanent vegetation, such as
grass or trees, on these soils is an effective way of
conserving soil and water.

CAPABILITY UNIT EVw-1, DRYLAND

This unit consists of nearly level, deep, poorly
drained soils on bottom lands. These soils have a
surface layer of loam. The transitional layer is loamy
sand or sandy clay loam, and the underlying material
is sand or sandy clay loam.

Permeability is rapid or moderately slow, and avail-
able water capacity is moderate or high. Runoff is
slow. The soils absorb moisture easily and release it
readily to plants. Organic-matter content and natural
fertility are high.

Wetness is a severe limitation to the use of these
soils. The water table is at a depth of 1 foot in spring
and b5 feet in fall. Tiling is required to profitably use
these soils for cultivated crops. The soils are subject
to flooding an average of once every 3 years. They are
difficult to work because of wetness.

These soils are better suited to native meadow or
pasture than to other uses. Native grasses benefit
from the high water table through subirrigation.
Only limited use for crops is possible on these soils.
Tile drains can lower the water table if suitable
outlets can be located, but locating suitable outlets is
a problem. Corn is better suited than other row crops.
It can be planted late in spring after the high water
table has dropped somewhat, and then it can utilize
the water table through subirrigation.

In some cultivated areas surface levelling can alle-
viate the flooding hazard in the lower areas of these
soils.

CAPABILITY UNIT IVYw-6. DRYLAND

Only Loup fine sandy loam is in this unit. This is a
nearly level, deep, poorly drained soil on bottom
lands. It has a surface layer of fine sandy loam. The
transitional layer is loamy fine sand, and the underly-
ing material is fine sand.

Permeability is rapid, and available water capacity
is low. Runoff is very slow. The soil absorbs moisture
easily and releases it readily to plants. Organic-mat-
ter content is moderate, and natural fertility is me-
dium.

Wetness is a severe limitation to the use of these
soils. The water table is at a depth of 1 foot in spring
and 5 feet in fall. Tiling is needed to profitably use
this soil for crops. The soil is subject to flooding,
which occurs about once every 3 years. It is difficult
to work because of wetness.

This soil is better suited to native hay meadow than
to most other uses. The high water table is an advan-
tage in the production of native hay, because the
warm-season meadow grasses are able to utilize mois-
ture from the high water table during the warm
summer months. This soil is suitable for crops only
where the high water table can be controlled. Unless
suitable outlets for a tile drainage system can be
obtained, it is difficult to lower the water table. If the
water table is lowered and controlled, this soil is
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better suited to corn than to most other crops, be-
cause corn can be planted late in spring when the soil
has dried out somewhat. Also, corn can utilize the
high water table during summer through subirriga-
tion.

CAPABILITY UNIT IVs-1, DRYLAND

This unit consists of nearly level, deep, somewhat
poorly drained and poorly drained soils and land
types on bottom lands. These soils have a surface
layer of loam to silty clay. The subseil and underlying
material are sandy clay loam or silty clay. About 25
percent of the area of this unit is Slickspots. The
areas of Slickspots are strongly affected by alkalj,
which breaks down the structure of the surface layer.

Permeability is moderately slow or slow, and avail-
able water capacity is moderate or high. Runoff is
slow. Organic-matter content is moderate or high,
and natural fertility is medium to high. The alkali soil
areas absorb moisture slowly and release it slowly to
plants. The nonalkali soil areas absorb moisture eas-
ily and release it readily to plants.

Moderate and strong alkalinity is the main limita-
tion to the use of the alkali areas. Wetness is a severe
limitation because the water table is at a depth of 1
foot in spring and 6 feet in fall. These soils are subject
to flooding an average of once every 3 years. The soils
are difficult to work.

These soils are better suited to native hay, range,
or pasture than to most other uses. The native vege-
tation in the areas of Slickspots is mostly western
wheatgrass and inland saltgrass. In cultivated areas
the high water table needs to be lowered and con-
trolled by the use of tile or other drainage. Suitable
outlets for drainage ditches or tile are difficult to
locate. In cultivated areas these soils are better
suited to crops that tolerate alkalinity, such as tall
wheatgrass, which ean be used for hay and pasture,
than to other plants.

CAPABILITY UNIT Yw-7. DRYLAND

This unit consists of nearly level, deep, very poorly
drained soils and land types on uplands, in sandhill
depressions, and on bottom lands. The soils are varia-
ble in texture, ranging from sand to clay.

Permeability is rapid to slow, and available water
capacity is low to high. Runoff is slow to very slow.
The soils absorb moisture easily and release it readily
to plants. Organic-matter coritent is moderate to
high, and natural fertility is medium to high.

Wetness is a severe limitation to the use of these
soils. It is caused by a water table that is above the
surface early in spring and is rarely lower than a
depth of 30 inches. The soils are subject to occasional
flooding.

These soils are best suited to native meadow or
summer range. They have limited use for grazing in
spring and are too wet for the common cultivated
crops. If the soils are used mainly for wetland wild-
life, drainage systems should not be installed.

The vegetation on these soils is mostly sedges,
reeds, and grasses that tolerate a high degree of
wetness. During seasons of heavy rain, the soils are
too wet for grazing. Surface drains and tile can be
used to help lower the water table and provide drain-
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age, so that more desirable grasses can become estab-
lished.

CAPABILITY UNIT Vie-3. DRYLAND

Only Nora-Thurman complex, 11 to 17 percent
slopes, is in this unit. These are rolling, deep, well-
drained and somewhat excessively drained soils on
uplands. They have a surface layer of fine sandy loam
or silt loam. The subsoil is loamy fine sand or silt
loam, and the underlying material is fine sand or silt
loam.

Permeability is rapid or moderate, and available
water capacity is low or high. Runoff is medium to
rapid. The soils absorb moisture easily and release it
readily to plants. Organic-matter content is moder-
ately low or moderate, and natural fertility is low to
medium.

Soil blowing and water erosion are the main haz-
ards. The hazard of gully erosion is severe. The soils
are easy to work.

These soils are generally not suited to cultivated
crops and are better suited to range, pasture, recrea-
tion, and wildlife habitat. Areas now in cultivation
need to be returned to native vegetation. Trees and
shrubs are suitable for windbreaks.

CAPABILITY UNIT Vie-5, DRYLAND

This unit consists of gently undulating to rolling,
deep, somewhat excessively drained and excessively
drained soils on uplands. These soils have a surface
layer of fine sand or loamy fine sand. The transitional
layer is fine sand or loamy fine sand, and the underly-
ing material is fine sand.

Permeability is rapid, and available water capacity
is low. Runoff is slow or medium. The soils absorb
moisture rapidly and release it readily to plants.
Organic-matter content is low or moderately low, and
natural fertility is low.

Water erosion is a slight hazard, but soil blowing is
a severe hazard where the soils are overgrazed or
cultivated. A few small blowouts are a severe hazard
to the surrounding vegetation, because the grass is
commonly covered by moving sand.

These soils are generally not suited to ivated
crops. They are better suited to grass trees,
and wildlife habitat. Areas that are presently culti-
vated need to be returned to native vegetation. Areas
of range that have been overgrazed and are now
subject to soil blowing in small blowouts can be
fenced to exclude livestock. These areas can then be
converted to range by reseeding and mulching the
blowouts.

CAPABILITY UNIT Vie-9, BRYLAND

Only Crofton silt loam, 17 to 30 percent slopes, is in
this unit. This is a steep, deep, somewhat excessively
drained soil on uplands. It is ealcareous silt loam
throughout the profile. A small acreage is eroded.

Permeability is moderate, and available water ca-
pacity is high. Runoff is rapid. The soil absorbs
moisture easily and releases it readily to plants.
Organic-matter content is moderately low, and natu-
ral fertility is low.

Steep slopes make the hazard of water erosion
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Figure 10.—Native range is excellent use for this Class VI land, Valentine and Thurman soils, rolling.

severe’where the soil is overgrazed or cultivated. The
hazard of gully erosion is severe above drainageways.
Most of the acreage is used for range. Because of
the erosion hazard, the soil is better suited to native
grass than to other plants. When reseeding, it is
necessary to maintain a cover on the surface during
preparation of the seedbed and during planting time,
Mixtures of adapted native grasses similar to those of
the climax vegetation are better suited than others.
Small isolated areas can be planted to trees and shrubs
for wildlife habitat. Good sites for livestock water or
recreational dams occur along some drainageways.
Grazing needs to be regulated in areas of range.
Only one-half of the current year’s growth of desira-
ble species can be safely removed. Weeds and other
undesirable plants can be controlled by mowing or

spraying.
CAPABILITY UNIT Viw-7, DRYLAND

This unit consists of land types on bottom lands.
The soils are variable in texture, ranging from sand
to clay, and are deep.

These land types have a wide range of characteris-
tics. Permeability is rapid to slow, and available
water capacity is low to high. Runoff is slow or very
slow. The soil material absorbs moisture easily and
releases it readily to plants. Organic-matter content
is low to moderate, and natural fertility is low to high.

Frequent flooding is a severe limitation to the use
of these areas. Streambank erosion and sediment and
debris from floods are the main limiting factors. The
land is better suited to grasses and trees than to most
other uses. Flooded areas that lack a ground cover
can be reseeded to grass or planted to trees. Wooded
and brushy areas that are not used for grazing
provide excellent wildlife habitat.

CAPABILITY UNIT Vis-4, DRYLAND

Only Simeon sandy loam, 3 to 9 percent slopes, is in
this unit. This is a gently undulating and gently
rolling, deep, excessively drained soil on uplands. It
has a surface layer of sandy loam. The transitional
layer is loamy sand, and the underlying material is
medium and coarse sand.



PIERCE COUNTY, NEBRASKA

~ Permeability is rapid, and available water capacity
is low. Runoff is slow. This soil absorbs moisture
easily and releases it readily to plants. Organic-mat-
icer content is moderately low, and natural fertility is
ow.

This is a droughty soil. The low available water
capacity is a severe limitation to its use. The hazards
of soil blowing and water erosion are moderate. The
soil is easy to work.

This soil is better suited to grass than to most other
uses. It is mainly used for range and pasture and is
not generally suited to cultivated crops. Under good
range management, an adequate cover of plants can
be maintained.

CAPABILITY UNIT VHe-5. DRYLAND

Only Blown-out land is in this unit. This land type
is gently undulating to steep and excessively drained.
It is on uplands. It is loose fine sand throughout the
profile. '

Permeability is rapid, and available water capacity
is low. Runoff is slow. This land type absorbs mois-
ture rapidly. Organic-matter content is very low, and
natural fertility is low.

The hazard of soil blowing is severe. Steep slopes
along the edge of blowouts are also a limitation to the
use of this land.

Severe erosion makes areas suitable only for
grasses. They have limited use for grazing. Re-estab-
lishment of grassland can be accomplished by
smoothing and reducing the steep slopes on the edges
of blowouts and then reseeding to native grasses.

These areas need to be mulched with plant residue
to control soil blowing until the grasses are estab-
lished. They should be fenced to keep livestock from
trz;lmgling them until the grass is completely estab-
lished.

CAPABILITY UNIT VIHW-7. DRYLAND

Only Marsh is in this unit. This land type consists of
deep, very poorly drained soil material on bottom
lands. It is variable in texture. ,

Wetness is a very severe limitation to the use of
Marsh. During most of the year it is under shallow
water. Organic-matter content is high.

This land type is too wet for crops and range. It is
better suited to wetland wildlife. Marsh supports a
growth of cattails and rushes. In most places it is
difficult to control the water table because no suita-
ble outlets are available.

Management of the soils for irrigation

The irrigated soils of Pierce County are in valleys
and on uplands where irrigation water is available.
Water for irrigation is derived almost entirely from
deep wells.

A different method of irrigation is commonly
needed if the kind of crop grown on a particular field
is changed. For example, the method used to irrigate
a row crop is generally different from that used to
irrigate a close-sown crop. Changing the method of
irrigation is difficult where slope is more than 1%/
percent. Some farmers use bench leveling in irrigated
fields to make slopes of less than 1 percent. This
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practice makes it easier to change the method of irri-
gation.

Furrow irrigation is the most common method used
to irrigate row crops. The water is applied to furrows
between the plant rows by gated pipes or siphon
tubes. Furrows on nearly level soils, such as Hord silt
loam, generally are straight and follow field bounda-
ries. On steeper soils, such as Moody silty clay loam, 1
to 7 percent slopes, contour furrows are generally
used to earry irrigation water across the slope rather
than down it. In places contour furrows need to be
supplemented by terraces.

In the corrugation irrigation method, water is ap-
plied in small furrows by gated pipes or siphon tubes.
From the small furrows, water is moved laterally
through the soil and irrigates the entire field. This
method is suited to such close-growing crops as al-
falfa.

In the border irrigation method, flooding is con-
trolled by borders or small dikes along the sides of
narrow cultivated fields. The irrigation water flows in
a thin, uniform sheet and is absorbed by the soil as it
advances through the field. For this method to work
well, the strips need to be well leveled and have
uniform grade. The dikes between the strips need to
be low and rounded, so that they can be planted along
with the strip. Border irrigation is well suited to such
soils as Hobbs silt loam.

In the controlled flooding method, the applied
water flows down the slope between field ditches that
are closely spaced. Frequent openings in the ditches
permit uniform distribution of water over the field.
This method is suitable only for close-grown crops
and hay crops. It is well suited to the steeper irri-
gated soils.

In the sprinkler irrigation method, water is applied
by sprinklers at a rate that the soil can absorb
without runoff. Sprinklers can be used on the more
sloping soils as well as the nearly level ones. Some
soils, such as Nora silt loam, 7 to 11 percent slopes,
are suited to sprinkler irrigation. Because the water
can be carefully controlled, sprinklers have special
use in conservation, such as establishing new pasture
on moderately steep slopes. In summer, however,
much water is lost through evaporation. Wind drift
can cause uneven application of water under some
sprinkler irrigation systems.

Sprinkler systems are of two general kinds: those
that operate in sets, which means they are set at a
certain location and operate there until a specified
amount of water is applied; and the center-pivot type,
which is a moving sprinkler system that revolves
about a central pivot point.

Soil holds only a limited amount of water. Irriga-
tion water, therefore, is applied at regular intervals
to keep the soil profile wet at all times. The interval
varies according to the crop and the time of year. The
water should be applied only as fast as the soil can
absorb it.

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

Maximum efficiency is obtained if the irrigation
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process is started when about one-half of the stored
water has been used by the plants. Thus, if a soil
holds 8 inches of available water, irrigation should be
started when about 4 inches have been removed by
the crop. Irrigation sets or systems should be planned
to replace the amount that is used by the crop.

Management is needed that controls or regulates
the application of irrigation water in such a way that
good crop growth is obtained without wasting water
or soil. It is important to adjust the size of the stream
to the furrow or to adjust the rate of sprinkler irriga-
tion, so that the application of water thoroughly
moistens the soil without excessive runoff or erosion.
In a furrow system, water can be applied most effi-
ciently by using a fairly large stream down the row
until the water nearly reaches the lower end. Then
the stream size can be reduced to about one-half of
the original rate and allowed to flow until the soil is
irrigated. An irrigation re-use system at the end of
both furrow and border fields can help to reduce the
loss of water at the end of the field. A re-use system
offers an opportunity for recycling runoff irrigation
water to reirrigate the same field or to irrigate other
fields nearby.

Assistance in planning and designing an irrigation
system is available through the local office of the Soil
Conservation Service or the county agricultural
agent. Estimates concerning cost of equipment can be
obtained from local dealers and manufacturers of
irrigation equipment.

Irrigated soils generally produce higher vields than
dryfarmed soils. Consequently, more plant nutrients,
particularly nitrogen and phosphorus, are removed in
the harvest of crops. Returning all crop residue to the
soil and adding barnyard manure and commercial
fertilizer help to supply needed plant nutrients. Most
grain crops in Pierce County respond to nitrogen
fertilizer. Soils disturbed during land leveling, partic-
ularly if the topsoil has been removed, respond to
phosphorus, zinc, and iron. The kinds and amounts of
fertilizer needed for specific crops should be deter-
mined by soil tests.

The principal irrigated crops in Pierce County are
corn and alfalfa. Corn is grown in rows spaced 30 to
40 inches apart. Irrigation water is applied by fur-
rows between the rows. Alfalfa is irrigated by flood-
ing or by a sprinkler system. The sprinkler system
can also be used to irrigate corn.

The cropping system on soils well suited to irriga-
tion consists mostly of row crops. A change from corn
to grain sorghum and alfalfa or grass helps to control
the cycle of disease and insects that are commonly
present if the same crop is grown year after year.
Gently sloping seils, such as Nora silt loam, 1 to 7
percent slopes, are subject to water erosion if they
are irrigated. Such soils are better suited to a crop-
ping system that includes several years of row Crops
followed by 3 to 5 years of hay, mostly alfalfa or a
mixture of alfalfa and grass. Such moderately sloping
soils as Crofton-Nora silt loams, 7 to 11 percent
slopes, eroded, are better suited to irrigated hay and
pasture than to irrigated row crops.

Irrigated soils generally need management that
differs from that of dryfarmed soils. In the para-
graphs that follow, the capability units include

grouped soils that are similar in management re-
quirements. Soil limitations are given and suitable
irrigation management necds are discussed. All of the
soil series in Nebraska are placed in irrigation design
groups. These design groups are deseribed in the
Nebraska Irrigation Guide which is part of the
technical specifications for conservation in Nebraska.
Arabic numbers of the irrigation capability unit indi-
cate the irrigation design group to which the soils
belong.

CAPABILITY UNIT -3, IRRIGATED

This unit consists of nearly level, deep, moderately
well drained and well drained soils on uplands and
stream terraces. These soils have a surface layer and
subseil of silty clay loam. The underlying material is
silt loam.

Permeability is moderate, and available water ca-
pacity is high. Runoff is slow. The intake rate is low.
The soils absorb moisture moderately slowly and
release it readily to plants. Organic-matter content is
moderate, and natural fertility is medium or high.

These soils have few limitations if they are irri-
gated. At times runoff from adjacent uplands is a
slight limitation in some areas. The soils are some-
what difficult to work, because they are firm when
moist and tend to clod if they are tilled when wet.

These soils are suited to most of the irrigated crops
commonly grown in the county. Corn is the main crop.

Suitable irrigation systems are borders, furrows,
and sprinklers. Some land smoothing is generally
needed for satisfactory operation of border and fur-
row systems. Constructing diversions and terraces
helps to control runoff from adjacent higher areas.

CAPABILITY UNIT -1, IRRIGATED

Only Loretto loam, 0 to 1 percent slopes, is in this
unit. This is a nearly level, deep, well-drained soil on
uplands. The surface layer is loam, the subsoil is silty
clay loam, and the underlying material is silt loam.

Permeability is moderate, and available water ca-
pacity is high. Runoff is slow. The intake rate is
moderately low. The soil absorbs moisture easily and
releases it readily to plants. Organic-matter content
is moderate, and natural fertility is medium.

This soil has few limitations if it is irrigated. It is
easy to work.

This soil is suited to most of the irrigated crops
commonly grown in the county. Corn is the main crop.

Suitable irrigation systems include borders, fur-
rows, and sprinklers. Land leveling is needed for
satisfactory operation of border and furrow systems.
The application rate of irrigation water needs to be
adjusted to the intake rate of the soil.

CAPABILITY UNIT -6, IRRIGATED

This unit consists of nearly level, deep, well-drained
soils on stream terraces and bottom lands. These soils
are silt loam throughout.

Permeability is moderate, and available water ca-
pacity is high. Runoff is slow. The intake rate is
moderate. The soils absorb moisture easily and re-
lease it readily to plants. Organic-matter content is
moderate, and natural fertility is high.

These soils have few limitations if they are irri-
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gated. At times runoff from adjacent uplands is a
slight limitation. Some areas are subject to slight
flooding 1 year in 3, but crop losses are generally slight.
The soils are easy to work.
These soils are suited to all crops commonly grown
i anty. Corn and alfalfa are the main crops
(fig. 11).
ertility of these soils can be maintained by return-
ing crop residue to the soils and by applying fertilizer.
Insects and plant diseases need to be controlled.
Flooding from adjacent areas can be controlled by the
use of diversions and grassed waterways. Land level-
ing to provide even distribution of irrigation water, to
allow uniform drainage, and to reduce the hazard of
erosion is needed if border or furrow irrigation is
used. Sprinkler irrigation is also suitable.

CAPABILITY UNIT -7, IRRIGATED

This unit consists of nearly level, deep, well-drained
soils on uplands and stream terraces. They have a
surface layer of loam or silt loam. The subsoil is light
silty clay loam, and the underlying material is sand.

Permeability is moderately slow, and available
water capacity is moderate. Runoff is slow. The in-
take rate is moderate. Organic-matter content is mod-
erate, and natural fertility is medium. These soils
absorb moisture easily and release it readily to
plants.

These soils have few limitations. They are easy to
work. The available water capacity is lower than in
soils that have silty underlying material.

Figure 11.—Gravity-irrigated corn in a field of Hobbs silt loam.
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These soils are suited to most crops commonly
grown in the county. Corn and alfalfa are the main
crops.

Insects and plant diseases need to be controlled.
Because available water capacity is only moderate,
an irrigation system is needed that uses smaller
amounts of water, shorter runs, and shorter irriga-
tion periods than those in areas of deep silty soils.

CAPABILITY UNIT -8, IRRIGATED

This unit consists of nearly level, deep, well-drained
soils on stream terraces and bottom lands. These soils
have a surface layer of loam. The subsoil is loamy fine
sand or fine sandy loam, and the underlying material
is sand or loamy fine sand.

Permeability is moderately rapid, and available
water capacity is moderate. Runoff is slow. The in-
take rate is moderately high. The soils absorb mois-
ture easily and release it readily to plants. Organic-
matter content is moderate, and natural fertility is
medium.

These soils have few limitations if they are irri-
gated. They are easy to work. Controlling water
erosion and maintaining fertility are concerns in
management.

These soils are suited to most of the crops com-
monly grown in the county. Corn and alfalfa are the
main crops.

Because the underlying material is coarse tex-
tured, the length of runs needs to be shorter under a
gravity irrigation system. Also, if these soils are
gravity irrigated, some land leveling is generally
needed to provide even distribution of irrigation
water and to allow uniform drainage. Sprinkler irri-
gation is well suited to these soils. Insects and plant
diseases need to be controlled. Returning crop residue
to the soil, keeping tillage to a minimum, planting
windbreaks, and applying fertilizer help to maintain
fertility on these soils.

CAPABILITY UNIT Ile-3, IRRIGATED

Only Loretto fine sandy loam, terrace, 0 to 2 per-
cent slopes, is in this unit. This is a nearly level to
very gently undulating, deep, well-drained soil on
stream terraces. It has a surface layer of fine sandy
{oam. The subsoil and underlying material are silt
oam.

Permeability is moderate, and available water ca-
pacity is high. Runoff is very slow. The intake rate is
moderate. The soil absorbs moisture easily and re-
leases it readily to plants. Organic-matter content is
moderately low, and natural fertility is medium.

The hazard of soil blowing is slight. The soil is easy
to work.

This soil is suited to most of the crops commonly
grown in the county. Corn and alfalfa are the main
crops.

The irrigation systems suitable for use on these
soils include sprinklers and border and furrow grav-
ity systems. If a gravity system is used, land leveling
is generally needed to provide even distribution of
irrigation water, to allow uniform drainage, and to
reduce the hazard of erosion. Returning crop residue
to the soil, keeping tillage to a minimum, planting
windbreaks, and applying fertilizer help to control
soil blowing and maintain fertility.
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CAPABILITY UNIT He-6. IRRIGATED

Only Hord-Hobbs silt loams, 0 to 7 percent slopes,
are in this unit. These are nearly level to gently
sloping, deep, well-drained soils on foot slopes. They
are silt loam throughout the profile.

Permeability is moderate, and available water ca-
pacity is high. Runoff is slow to medium. The intake
rate is moderate. These soils absorb moisture easily
and release it readily to plants. Organic-matter con-
tent is moderate, and natural fertility is high.

The hazard of water erosion is slight. The soils are
easy to work,

These soils are suited to most crops commonly
grown in the county. Corn and alfalfa are the main
crops.

These soils are suited to sprinkler irrigation sys-
tems and to border and furrow gravity systems. If a
gravity system is used, land leveling is needed to
provide even distribution of irrigation water, to allow
uniform drainage, and to reduce the hazard of ero-
sion. Returning crop residue to the soil and keeping
tillage to a minimum help to control erosion. Applica-
tions of fertilizer help to maintain fertility. A contour
irrigation system supplemented with terraces can be
used to control water erosion on the steeper soils.
Insects and plant diseases need to be controlled.
These deep soils have an available water capacity
that is as high as that of any scil in the county.
Applying irrigation water at a rate that matches the
intake rate of the soils and using an irrigation system
that recycles irrigation runoff are necessary for effi-
cient irrigation management.

CAPABILITY UNIT He-8, IRRIGATED

This unit consists of nearly level to very gently
undulating, deep, well-drained soils on uplands and
stream terraces. These soils have a surface layer and
subsoil of fine sandy loam. The underlying material is
loamy fine sand.

Permeability is moderately rapid, and available
water capacity is moderate. Runoff is very slow. The
intake rate is moderately high. The soils absorb mois-
ture easily and release it readily to plants. Organic-
matter content is moderately low, and natural fertil-
ity is medium.

The hazard of soil blowing is slight. The soils are
easy to work.

These soils are suited to most crops commonly
grown in the county. Corn and alfalfa are the main
crops.

The length of runs needs to be shorter than that on
deep, medium-textured soils because of the moder-
ately coarse textured subsoil and the coarse-textured
underlying material. Some land leveling is generally
needed for gravity irrigation. Sprinkler irrigation is
also suitable. Insects and plant diseases need to be
controlled. Returning crop residue to the soil, keeping
tillage to a minimum, planting windbreaks, and ap-
plying fertilizer help to control erosion and maintain
fertility. Irrigation systems that re-use or recycle
irrigation runoff help to increase efficiency and to
prevent runoff and pollution.

CAPABILITY UNIT He-9, IRRIGATED

This unit consists of nearly level, deep, well-drained

soils on uplands and stream terraces. These soils
have a surface layer of loamy fine sand or fine sandy
loam. The subsoil is light silty clay loam, and the
underlying material is sand.

Permeability is moderately slow, and available
water capacity is moderate. Runoff is very slow. The
intake rate is moderately high. The soils absorb mois-
ture easily and release it readily to plants. Organic-
matter content is moderately low, and natural fertil-
ity is medium.

Soil blowing is the main hazard. The soils are easy
to work.

These soils are suited to the more commonly grown
crops in the county. Corn and alfalfa are the main
crops, but grasses and hay crops are also suited.

These soils are suitable for irrigation by gravity
and sprinkler systems. Sprinkler systems are particu-
larly well suited. Irrigation applications need to be
lighter and more frequent on this soil because the
coarse-textured underlying material reduces the
amount of available water that can be stored in the
soil for plant use. The length of runs under a gravity
system needs to be short because of the rapid perme-
ability of the underlying material.

CAPABILITY UNIT He-10. IRRIGATED

Only Boelus-Loretto complex, 0 to 2 percent slopes,
is in this unit. This complex consists of deep, well-
drained, nearly level soils on uplands. The surface
layer is loamy fine sand or fine sandy loam. The
subsoil and the underlying material are silt loam.

Permeability is moderate, and available water ca-
pacity is high. Runoff is very slow. The intake rate is
high. The soils absorb moisture easily and release it
readily to plants. Organic-matter content is moder-
ately low, and natural fertility is medium.

Soil blowing is the main hazard. Maintaining fertil-
ity i}i a concern in management. The soils are easy to
work.

These soils are suited to all crops commonly grown
in the county. Corn and alfalfa are the main Crops.

Soil blowing can be controlled by stripcropping and
by using mulch tillage, which keeps most crop residue
on the surface. These soils are best suited to sprinkler
irrigation because of the high intake rate. They are
also suited to furrow irrigation if land leveling and
shorter runs are used.

CAPABILITY UNT Hw— 1 IRRIGATED

Only Butler silty clay loam is in this unit. This is a
nearly level, deep, somewhat poorly drained soil in
shallow upland basins. It has a surface layer of silty
clay loam. The subsoil is silty clay, and the underly-
ing material is silty clay loam.

Permeability is slow, and available water capacity
is moderate. Runoff is very slow. The intake rate is
very low. This soil releases moisture slowly to plants.
Organic-matter content is moderate, and natural fer-
tility is medium.

Wetness caused by a combination of slow internal
drainage and water received as runoff is the main
limitation to the use of this soil. The principal con-
cerns in management are poor surface drainage and
a claypan that restricts movement of air and water.
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This soil is firm when it is moist, and it tends to clod if
tilled when wet.

This soil is suited to most erops commonly grown in
the county. Corn is the main crop, but grass is also
suitable, Where alfalfa is grown, movement of water
through the soil is inereased because the roots tend to
open the claypan.

Returning crop residue to the soil and applying
fertilizer help to maintain fertility. This soil is suited
to sprinkler irrigation, but improvement of surface
drainage is needed to keep crops from drowning.
Land leveling is needed for gravity irrigation. Bor-
ders and furrows are suitable gravity systems. In-
sects and plant diseases need to be controlled.

CAPABHTY UNIT Hhw-3. IRRIGATED

Only Lamo silty clay loam is in this unit. This is a
deep, somewhat poorly drained soil on bottom lands.
It is silty clay loam throughout the profile.

Permeability is moderately slow, and available
water capacity is high. Runoff is slow. The soil ab-
sorbs moisture slowly but releases it readily to plants.
Organic-matter content is moderate, and natural fer-
tility is high.

Wetness caused mainly by a water table that fluc-
tuates between depths of 3 and & feet is the main
limitation to the use of this soil. Normally tiling is not
required, but wetness is a concern in years of above-
normal moisture. This bottom-land soil is subject to
flooding an average of once every 3 years, but crop
losses are normally slight. The soil is somewhat diffi-
cult to work, because it is firm when moist and tends
to clod if tilled when wet.

This soil is suited to irrigated corn and grass.

Installing a drainage system to lower the water
table helps to improve irrigation on this soil. Suitable
irrigation methods are border and furrow gravity
systems and sprinkler systems. In places, location of
suitable outlets is a problem in installing drainage
systems. Diversions can be used to prevent flooding of
this soil by runoff from higher lying soils.

CAPABILITY U NIT Huo L IRRIGATED

Only Colo silt loam is in this unit. This is a deep,
somewhat poorly drained soil on bottom lands. It has
a surface layer of silt loam and underlying material of
silty clay loam.

Permeability is moderately slow, and available
water capacity is high. Runoff is slow. The intake rate
is moderately low. The soil absorbs moisture easily
and releases it readily to plants. Organic-matter con-
tent is moderate, and natural fertility is high.

Wetness caused mainly by a water table that flue-
tuates between depths of 3 and 8 feet is the main
limitation to the use of this soil. Normally tiling is not
required, but wetness is a concern in years of above-
normal moisture. This bottom-land soil is subject to
flooding an average of once every 3 years, but crop
losses are normally small. The soil is easy to work.

This soil is better suited to corn and grass for hay
or pasture than to most other uses.

Returning crop residue to the soil and applying
fertilizer help to maintain fertility. In most years,
wetness in spring delays preparation of a seedbed
and planting of early erops. Land leveling to produce
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smooth fields and using diversions to remove excess
runoff water are ways to reduce the flood hazard.
Gravity and sprinkler irrigation systems are suitable.

CAPABILITY UNIT Hw-53. IRRIGATED

Only Colo fine sandy loam, overblown, is in this
unit. This is a deep, somewhat poorly drained soil on
stream terraces. It has a surface layer of fine sandy
loam and underlying material of silty clay loam.

Permeability is moderately slow, and available
water capacity is high. Runoff is very slow. The
intake rate is moderate. The soil absorbs moisture
easily and releases it readily to plants. Organic-mat-
ter content is moderate, and natural fertility is high.

Wetness caused mainly by a water table that fluc-
tuates between depths of 3 feet in spring and 8 feet in
fall is the main limitation to the use of this soil.
Normally tiling is not required, but wetness is a con-
cern in years of above-normal moisture. The hazard of
soil blowing is slight. The soil is easy to work.

This soil is suited to corn and grass.

Land leveling for gravity irrigation systems helps
to reduce wetness. Sprinkler and gravity irrigation
systems are suitable. Returning all crop residue to
the soil and applying fertilizer help to maintain fertil-
ity and reduce the hazard of soil blowing. Wetness in
spring commonly delays preparation of a seedbed and
planting of early crops. Insects and plant diseases
need to be controlled.

CAPABILITY UNIT Hw-0. IRRIGATED

This unit consists of nearly level, deep, moderately
well drained or somewhat poorly drained soils on
bottom lands. These soils are silt loam throughout the
profile.

Permeability is moderate, and available water ca-
pacity is high. Runoff is slow. The intake rate is
moderate. The soils absorb moisture easily and re-
Jease it readily to plants. Organic-matter content is
moderate, and natural fertility is high.

Wetness from flooding is the main limitation to the
use of these soils. The floodwater remains on the soil
for only a short time, and damage to crops is seldom
severe. Some soils in this unit have a water table that
fluctuates between depths of 3 feet in spring and 8 feet
in fall. Normally tiling is not required, but wetness is a
concern in years of above-normal moisture. The soils
are generally easy to work, but they dry slowly after
flooding.

These soils are better suited to corn and grass than
to other uses, but they are also suited to other com-
monly irrigated crops.

Land leveling for gravity irrigation systems helps
to reduce wetness. Sprinkler and gravity irrigation
systems are suited to the soils of this unit. Fertility
can be maintained by returning all crop residue to
the soil and by adding commercial fertilizers. Manag-
ing residue so that it is kept on the surface helps to
prevent soil blowing. Planting of early crops is some-
times delayed by wetness in spring.

CAPABILITY UNIT Hw-8. IRRIGATED

This unit consists of nearly level to very gently
undulating, deep, somewhat poorly drained soils on
stream terraces and bottom lands. These soils have a



o8 SOIL SURVEY

surface layer of fine sandy loam or loam. The upper
part of the underlying material is fine sandy loam,
and the lower part is loamy fine sand or fine sand.

Permeability is moderately rapid, and available
water capacity is moderate. Runoff is slow to very
slow. The intake rate is high. The soils absorb mois-
ture easily and release it readily to plants. Organic-
matter content is moderate, and natural fertility is
medium,

Wetness caused mainly by a water table that fluc-
tuates between depths of 3 feet in spring and 8 feet in
fall is the principal limitation to the use of these soils.
Normally tiling is not required, but wetness is a con-
cern in years of above-normal moisture. The hazard of
soil blowing is slight. In places the soils are subject to
flooding about once in 3 years, but crop losses are
normally small. The soils are easy to work.

These soils are suited to corn, grass, and hay.

Where outlets are available, open drains or tile
drains can be used to provide drainage. Land leveling
helps to improve gravity irrigation and surface drain-
age, and it increases the efficiency of irrigation. Re-
turning crop residue to the soil and applying fertilizer
help to maintain fertility. In some years wetness in
spring delays preparation of the seedbed. Insects and
plant diseases need to be controlled.

CAPABILITY UNIT H=8. IRRIGATED

Only Cass fine sandy loam is in this unit. This is a
nearly level, deep, well-drained soil on bottom lands.
It has a surface layer of fine sandy loam. The upper
part of the underlying material is loamy fine sand,
and the lower part is sand.

Permeability is moderately rapid, and available
water capacity is moderate. Runoff is very slow. The
intake rate is moderately high. Organic-matter con-
tent is moderately low, and natural fertility is me-
dium. This soil absorbs moisture easily and releases it
readily to plants. It is easy to work.

This soil is suited to most crops commonly grown in
the county. Corn and alfalfa are the main crops.

For gravity irrigation the length of runs, the fre-
quency of irrigation, and the amount of water need to
be less on this soil because of the coarse-textured
underlying material. Land leveling is needed for effi-
cient irrigation if border and furrow gravity systems
are used. Returning all erop residue to the soil and
applying fertilizer help to maintain the fertility. In-
sects and plant diseases need to be controlled.

CAPABILITY UNIT 112, IRRIGATED

Only Longford loam, 1 to 5 percent slopes, is in this
unit. This is a very gently sloping to gently sloping,
deep, well-drained soil on uplands. It has a surface
layer of loam. The subsoil is silty clay, and the
underlying material is silty clay loam.

Permeability is slow, and available water capacity
is moderate. Runoff is medium. The intake rate is
low. The soil absorbs moisture easily in the surface
layer but slowly in the subsoil. The subsoil releases
moisture slowly to plants. Organic-matter content is
moderate, and natural fertility is medium.

The hazard of water erosion is slight. The soil is
easy to work in the surface layer. On the lower parts

of some slopes a few small areas of Slickspots make
cultivation difficult.

This soil is suited to all crops commonly grown in
the county. Corn, alfalfa, and grass are the main
crops.

Water erosion can be controlled under both gravity
and sprinkler systems by the use of contour furrows.
In some areas contour furrows need to be supple-
mented by terraces. Land leveling is generally
needed for. proper distribution of irrigation water.
Returning all crop residue to the soil and applying
fertilizer help to maintain fertility.

CAPABILITY UNIT L3, IRRIGATED

Only Moody silty clay loam, 1 to 7 percent slopes, is
in this unit. This is a very gently sloping to gently
sloping, deep, well-drained soil on uplands. The sur-
face layer and subsoil are silty clay loam, and the
underlying material is silt loam.

Permeability is moderate, and available water ca-
pacity is high. Runoff is medium. The intake rate is
low. The soil releases moisture readily to plants.
Organic-matter content is moderate, and natural fer-
tility is medium,.

The hazard of water erosion is slight. On the lower
part of some slopes, a few small areas of Slickspots
make cultivation difficult. Maintaining fertility is a
concern in management. The soil is somewhat diffi-
cult to work, because it is firm when moist and tends
to clod if tilled when wet.

Corn and alfalfa are the main crops. Grasses and
other crops are also suited.

If this soil is irrigated by a gravity system, bench
leveling can be used to control erosion. Contour fur-
rows and terraces can also be used to irrigate row
crops. Where erosion is con these soils are
suited to sprinkler irrigation (ﬁEgL. 12)] Returning crop
residue to the soil, keeping tillage to a minimum, and
applying fertilizer help to control erosion and main-
tain fertility. Insects and plant diseases need to be
controlled.

Figure 12.—Self-propelled. center-pivot sprinkler system irrigat-
ing corn on Moody silty clay loam, 1 to 7 percent slopes.
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CAPABILITY UNIT Hie-t, IRRIGATED

This unit consists of very gently sloping to gently
sloping, deep, well-drained soils on uplands. These
soils have a surface layer of loam or silt loam. The
subsoil is silty clay loam or clay loam, and the under-
lying material is silt loam or clay loam. A few pebbles
and stones are on the surface and throughout the
profile in a few areas.

Permeability is moderate, and available water ca-
pacity is high. Runoff is medium. The intake rate is
moderately low. The scoils absorb moisture easily and
release it readily to plants. Organic-matter content is
moderate, and natural fertility is medium.

The hazard of water erosion is slight. In places
stones are a slight hazard to farm machinery. On the
lower part of some slopes, a few small areas of
Slickspots make cultivation difficult. Maintaining fer-
tility is a concern in management. The soils are easy
to work.

Corn and alfalfa are the main crops. Grasses and
other close-sown crops are also suited.

Where these soils are gravity irrigated, contour
furrows supplemented with terraces are needed for
irrigating row crops. Bench leveling can be used to
shape the surface of the soil so that all gravity
systems can be used. If erosion is controlled, these
soils are suited to sprinkler systems. Terraces and
contour farming help to control erosion. Returning
crop residue to the soil, keeping tillage to a minimum,
keeping residue on the surface, and applying fertil-
izer also are important in helping to control erosion
and maintain fertility. Insects and plant diseases
need to be controlled.

CAPABILITY UNIT Hie-5. IRRIGATED

This unit consists of gently undulating to gently
rolling, deep, well-drained soils on uplands. These
soils have a surface layer of sandy loam or sandy clay
joam. The subsoil is elay loam, and the underlying
material is silty clay loam.

Permeability is moderately slow, and available
water capacity is high. Runoff is medium. The intake
rate is moderate. The soils absorb moisture easily and
release it readily to plants. Organic-matter content is
moderately low or moderate, and natural fertility is
medium.

Soil blowing and water erosion are the main haz-
ards. Gully erosion is a hazard in waterways. On
some of the lower slopes, a few small areas of Slick-
spots make cultivation difficult. Maintaining fertility
is a concern in management. The soils are easy to
work.

Corn and alfalfa are the main crops. The soils are
also suited to the other crops commonly grown in the
county.

Gravity irrigation systems that use contour fur-
rows or borders on the lower slopes are suitable.
Sprinkler systems are also suitable. Water erosion
can be controlled by using terraces and grassed
waterways. Returning crop residue to the soil, keep-
ing tillage to a minimum, and applying fertilizer help
to control erosion and maintain fertility. Insects and
plant diseases need to be controlled.

CAPABILITY UNIT HHe-6, IRRIGATED

This unit consists of very gently sloping and gently
sloping, deep, well-drained soils on uplands. These
soils are silt loam throughout. In many places they
are eroded and have a calcareous surface layer, and
in others they are not so eroded and have a noncal-
careous surface layer.

Permeability is moderate, and available water ca-
pacity is high. Runoff is medium. The intake rate s
moderate. The soils absorb moisture easily and re-
lease it readily to plants. Organic-matter content is
moderately low or moderate, and natural fertility is
low to medium.

The hazard of water erosion is moderate. Runoff
and low to medium fertility are concerns in manage-
ment. The soils are easy to work.

Corn and alfalfa are the main crops. Grasses and
other crops are also suited.

These soils are suited to gravity and sprinkler
irrigation systems. Bench leveling, altering the sur-
face of the land so that irrigation flow is at low
grades, using contour furrows with or without supple-
mental terraces, and constructing grassed waterways
all help to control erosion. Using a mulch planting
system, keeping tillage to a minimum, and applying
fertilizer help to control erosion and maintain fertil-
ity. Insects and plant diseases need to be controlled.

CAPABILITY UNIT Hie-7. IRRIGATED

Only Bazile silt loam, 1 to 7 percent slopes, is in this
unit. This is a very gently sloping to gently sloping,
deep, well-drained soil on uplands. It has a surface
layer of silt loam. The subsoil is light silty clay loam,
and the underlying material is sand.

Permeability is moderately slow, and available
water capacity is moderate. Runoff is medium. The
intake rate is moderate. The soil absorbs moisture
easily and releases it readily to plants. Organic-mat-
ter content is moderate, and natural fertility is me-
dium.

Water erosion is the main hazard. Maintaining

fertility is a concern in management. The soil is easy

to work.

Corn and alfalfa are the main crops. Grasses and
other crops are also suited.

Erosion can be controlled on this soil by the use of
terraces and grassed waterways. Furrow irrigation
can be used if the furrows are at or near the contour
of the land. Terraces can be used to supplement
contour furrow irrigation. Sprinkler irrigation is also
suitable. Because the underlying material in this soil
is coarse textured, applications of irrigation water
need to be light but frequent. Insects and plant
diseases need to be controlled.

CAPABILITY UNIT fHe-8, IRRICATED

Only Ortello fine sandy loam, 2 to 7 percent slopes,
is in this unit. This is a deep, well-drained soil on
uplands. It has a surface layer and subsoil of fine
sangy loam. The underlying material is loamy fine
sand.

Permeability is moderately rapid, and available
water capacity is moderate. Runoff is slow to me-
dium. The intake rate is moderately high. The soil
absorbs moisture easily and releases it readily to
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plants. Organic-matter content is moderately low,
and natural fertility is medium.

Soil blowing and water erosion are the main haz-
ards. Gully erosion is a hazard in waterways. Main-
taining fertility is a concern in management. The soil
is easy to work.

Corn and alfalfa are the main crops. Grasses and
other crops are also suited.

This soil can be irrigated by border or furrow
gravity systems. Sprinkler irrigation is better suited
to this soil than other methods of irrigation. Erosion
can be controlled on the longer slopes by using ter-
races, contour furrows, and grassed waterways to
dispose of excess water. Land leveling is needed to
help provide even distribution of water and to control
erosion where gravity irrigation is used. Using crop
residue as surface mulch, striperopping, and applying
fertilizer help to control erosion and maintain fertil-
ity. Insects and plant diseases need to be controlled.

CAPABILITY UNIT Hie-9. IRRIGATED

Only Bazile soils, 1 to 7 percent slopes, are in this
unit. These are deep, well-drained soils on uplands.
They have a surface layer of loamy fine sand or fine
sandy loam. The subsoil is light silty clay loam, and
the underlying material is sand.

Permeability is moderately slow, and available
water capacity is moderate. Runoff is slow to me-
dium. The intake rate is moderately high. The soils
absorb moisture easily and release it readily to
plants. Organic-matter content is moderately low,
and natural fertility is medium.

Soil blowing and water erosion are the main haz-
ards. Maintaining fertility is a concern in manage-
ment. The soils are easy to work.

Corn and alfalfa are the main crops. Grasses and
other crops are also suited.

These soils are better suited to sprinkler irrigation
than to other methods. Erosion can be controlled by
terracing, irrigating on the contour, and making max-
imum use of crop residue as surface mulch. Where
gravity irrigation systems are used, some land shap-
ing or leveling is nearly always necessary. Applica-
tions of irrigation water need to be lighter and more
frequent on this soil than on the soils that have silty
underlying material. Insects and plant diseases need
to be controlled.

CAPABILITY UNIT HE 10, IRRIGATED

This unit consists of gently undulating, deep, well-
drained soils on uplands. These soils have a surface
layer of loamy fine sand or fine sandy loam. The
subsoil and underlying material are silt lToam or clay
loam.

Permeability is moderate or moderately slow, and
available water capacity is moderate or high. Runoff
is slow to medium. The intake rate is high. The soils
absorb moisture easily and release it readily to
plants. Organic-matter content is moderately low,
and natural fertility is medium.

Soil blowing and water erosion are the main haz-
ards. Maintaining fertility is a concern in manage-
ment. The soils are easy to work.

Corn and alfalfa are the main crops grown. These
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soils are also suited to the other grain, hay, and
pasture crops commonly grown in the county.

A good mulch tillage system that keeps most or all
of the crop residue on the surface during and after
planting helps to control erosion. The high intake
rate makes these soils better adapted to sprinkler
systems than to furrow and border gravity systems.
Gravity systems can be used, but land shaping or
land leveling is generally needed.

CAPABILITY UNIT e~ 11, IRRIGATED

This unit consists of nearly level to very gently
undulating, deep, somewhat excessively drained soils
on uplands and stream terraces. These soils have a
surface layer and transitional layer of loamy fine
sand. The underlying material is fine sand.

Permeability is rapid, and available water capacity
is low. Runoff is slow. The intake rate is very high.
The soils absorb moisture rapidly and release it read-
ily to plants. Organic-matter content is moderately
low, and natural fertility is low.

Soil blowing is the main hazard. Low fertility is a
moderate limitation and is a concern in management.
The soils are easy to work.

Corn and alfalfa are the main crops. Close-sown
crops, such as small grain and hay or pasture, are
also suited. Low residue producing crops, such as
sugar beets, potatoes, and soybeans, are less suited to
these soils than other crops.

Sprinkler irrigation is well suited to these soils. Soil
blowing can be controlled by using a maximum
amount of crop residue as a mulch. Striperopping and
using field shelterbelts also help to control soil blow-
ing. Under irrigation, adequate fertilizer needs to be
applied to assure production of enough crop residue
for controlling erosion and maintaining fertility.

CAPABILITY UNIT Hiw-1. IRRIGATED

Only Clamo silty clay is in this unit. This is a nearly
level, deep, somewhat poorly drained soil on bottom
lands. It is silty clay throughout.

Permeability is slow, and available water capacity
is moderate, Runoff is slow. The intake rate is very
low. The soil absorbs moisture slowly and releases it
slowly to plants. Organic-matter content is moderate,
and natural fertility is medium.

Wetness caused mainly by a water table that fluc-
tuates between depths of 3 feet in spring and 8 feet in
fall is the main limitation to the use of this soil.
Normally tiling is not required, but wetness is a con-
cern in years of above-normal moisture. This soil is
subject to flooding an average of once every 3 years. It
is difficult to till, because it is very firm when moist
and very hard and cloddy when dry.

This soil is suited to all crops commonly grown in
the county. Corn and alfalfa are the main crops.

The soil needs to be leveled if it is to be irrigated by
a gravity system. Re-use systems can be installed at
the lower end of fields to recycle runoff from irriga-
tion. Sprinkler irrigation is suitable, but the low
intake rate of the soil requires a lower application
rate than that permitted by the center-pivot system.
Sprinklers that operate in sets at one location can be
adjusted to provide the proper application rate.
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CAPABILITY UNIT Hb-2Z, IRRIGATED

Only Fillmore complex i1s in this unit. This complex
consists of nearly level, deep, poorly drained soils in
upland depressions. The surface layer is silt loam or
silty eclay loam. The subsoil is silty clay, and the
underlying material is silty clay loam.

Permeability is very slow, and available water ca-
pacity is moderate. Runeff is ponded. The intake rate
is low. The subsoil releases moisture slowly to plants.
Organic-matter content is moderate, and natural fer-
tility is medium.

Wetness caused by very slow internal drainage and
excess moisture from flooding is the main limitation
to the use of these soils. The soils are difficult to
work, because they are wet when tillage 1s necessary.

Corn and alfalfa are the main crops. These soils are
also suited to the other crops commonly grown in the
county.

Flooding can be controlled by using dikes or diver-
sions, which prevent excess runoff from ponding in
areas of these soils. Gravity and sprinkler irrigation
systems are suitable. Re-use systems can be installed
to recycle excess irrigation water. If suitable outlets
are available, these soils can be drained.

CAPABILITY UNEY fibw— 1 L ERRIGATED

Only Elsmere loamy fine sand, 0 to 2 percent slopes,
is in this unit. This is a nearly level to very gently
undulating, deep, somewhat poorly drained soil on
stream terraces. It has a surface layer and transi-
tional layver of loamy fine sand. The underlying mate-
rial is fine sand.

Permeability is rapid, and available water capacity
is low. Runoff is very slow. The intake rate is very
high. The soil absorbs moisture rapidly and releases
it readily to plants: Organic-matter content is moder-
ately low, and natural fertility is low.

Wetness caused mainly by a water table that fluc-
tuates between depths of 3 and 8 feet is the main
limitation to the use of this soil. Normally tiling is not
required, but the water table is a concern in years of
above-normal moisture. Soil blowing is a hazard in
cultivated areas. Low fertility is a moderate limita-
tion and is a concern in management. In most years,
wetness m spring delays preparation of a seedbed
and the planting of early spring crops. The soil is easy
to work.

This soil is suited to corn, alfalfa, small grain, and
grasses.

Wetness can be controlled by the use of open drains
or tile drains where suitable outlets are available.
Returning all crop residue to the soil in the form of
organic mulch and applying fertilizer help to main-
tain fertility. This soil is suited to gravity or sprinkler
irrigation. Where a gravity system is used, land shap-
ing or land leveling is generally necessary to provide
even distribution of water. The low available water
capacity of this soil requires lighter, more frequent
applications of irrigation water.

CAPABILITY UNIT (-8, IRRIGATED

Only Ovina-Slickspots complex is in this unit. This
complex consists of nearly level, deep, somewhat
poorly drained soils on bottom lands. The Ovina part
has a surface layer and transitional layer of fine

sandy loam and underlying material of loamy fine
sand. About 20 percent of the area of this complex is
Slickspots. Areas of Slickspots are strongly affected
by alkali, which destroys the structure of the surface
layer.

Permeability is moderately rapid and available
water capacity is moderate in the Ovina part. Runoff
is very slow. The Ovina soil absorbs moisture easily
and releases it readily to plants. The Slickspots ab-
sorb moisture slowly and release it slowly to plants.
Organic-matter content is moderate, and natural fer-
tility is medium.

Slickspots are difficult to work because they do not
have good structure. The strong alkalinity of the
Slickspots is the main limitation to the use of these
soils for crops. Wetness is a slight to moderate limita-
tion. The water table fluctuates between depths of 3
and & feet. Normally tiling is not required, but the
water table is a concern in years of above-normal
moisture. The hazard of soil blowing is slight.

These soils are suited to most of the crops com-
monly grown in the county. Corn is the main crop.
Alkali-tolerant crops, such as tall wheatgrass, can be
grown as forage in the more strongly alkaline areas.

Sprinkler irrigation is better suited to these soils
than other methods of irrigation. A gravity irrigation
system can be used if the land is leveled. Land
leveling also helps to eliminate some areas of Slick-
spots. During leveling, the alkali areas can be covered
with fertile soil material. Leveling also helps to re-
duce wetness. Returning crop residue to the surface
in the form of mulch, keeping tillage to a minimum,
and applying fertilizer help to control erosion and
maintain fertility.

CAPABILITY UNIT Ve i, IRRIGATED

This unit consists of gently sloping to moderately
sloping, deep, well-drained soils on uplands. These
soils have a surface layer of loam. The subsoil and
underlying material are clay loam. A few pebbles and
stones are on the surface and throughout the profile.
Some of the soils are calcareous and eroded.

Permeability is moderate, and available water ca-
pacity is high. Runoff is medium to rapid. The intake
rate is moderately low. The soils absorb moisture
easily and release it readily to plants. Organic-matter
content is moderately low to moderate, and natural
fertility is low to medium.

The hazard of water erosion is moderate to severe.
The soils are easy to work, but stones are a slight
hazard to farm machinery.

These soils are suited to the crops commonly grown
in the county. Corn and alfalfa are the main crops.

Water erosion can be controlled by using terraces
and grassed waterways. If gravity irrigation is used,
contour furrows can help to reduce soil loss through
erosion. Sprinkler irrigation is also suitable if erosion
is controlled.

CAPABILITY UNIT IVe-6. IRRIGATED

This unit consists of moderately sloping, deep, well-
drained soils on uplands. These soils are silt loam
throughout. In many areas they are eroded and have
a caleareous surface layer, and in others they are not
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appreciably eroded and have a noncaleareous surface
layer.

Permeability is moderate, and available water ca-
pacity is high. Runoff is medium. The intake rate is
moderate. The soils absorb moisture easily and re-
lease it readily to plants. Organic-matter content is
moderately low or moderate, and natural fertility is
low to medium.

The hazard of water erosion is moderate to severe.
Runoff and low to medium fertility are moderate
limitations. Fertility needs to be improved and main-
tained. Excess irrigation water needs to be conserved.
The soils are easy to work.

Moderate slopes and the hazard of further erosion
make these soils better suited to hay and pasture
plants than to cultivated crops.

These soils are suited only to sprinkler irrigation.
Other methods are too difficult to manage, and the
cost of land preparation for them is high. The rate of
water application on these soils needs to be adjusted
to the intake rate in order to prevent excessive loss of
water. Terraces and grassed waterways help to con-
trol erosion. Using a maximum amount of crop resi-
due as a muleh also reduces erosion,

CAPABILITY UNIT IVe-8. IRRIGATED

Only Nora-Thurman complex, 7 to 11 percent
slopes, is in this unit. This complex consists of deep,
well-drained and somewhat excessively drained soils
on uplands. The surface layer is fine sandy loam or
silt loam. The subsoil is loamy fine sand or silt loam,
and the underlying material is fine sand or silt loam.,

Permeability is rapid or moderate, and available
water capacity is low or high. Runoff is slow to
medium. The intake rate is moderately high. The soils
absorb moisture easily and release it readily to
plants. Organic-matter content is moderately low or
moderate, and natural fertility is low to medium.

Soil blowing and water erosion are the main haz-
ards. The hazard of gully erosion is severe in water-
ways. Fertility is a concern in management. The soils
are moderately easy to work, but in places they are
loose and lack structure.

Moderate slopes and the hazard of further erosion
make these soils better suited to hay and pasture
plants than to cultivated crops. Alfalfa, grass, and
small grain are the main crops.

Sprinkler irrigation is fairly well suited to these
soils. Other methods of irrigation are difficult to
manage, and the cost of land preparation for them is
high. Terraces can be used to control water erosion,
and waterways can be used to carry away excess
water. Maintaining a good cover of organic residue on
the surface and applying fertilizer help to maintain
fertility and reduce erosion. Insects and plant dis-
eases need to be controlled.

CAPABILITY UNIT IVe- 1 1L IRRIGATED

This unit consists of gently undulating, deep, some-
what excessively drained or excessively drained soils
on uplands. These soils have a surface layer and
transitional layer of fine sand or loamy fine sand. The
underlying material is fine sand.

Permeability is rapid, and available water capacity
is low. Runoff is slow. The intake rate is very high.
The soils absorb moisture rapidly and release it read-

ily to plants. Organic-matter content is low to moder-
ately low, and natural fertility is low.

The hazard of soil blowing is moderate to severe.
Low fertility is a moderate limitation and is a concern
in management. The soils are commonly too loose to
be easy to work.

These soils are suited to alfalfa, pasture, close-
growing crops, corn, sorghum, and small grain.

Sprinkler irrigation is better suited to these soils
than other methods. Frequent applications of water
are needed. The center-pivot system of sprinkler irri-
gation is particularly well suited. Maintaining a high
amount of crop residue on the surface, striperopping,
using field windbreaks, keeping tillage to a minimum,
and applying fertilizer all help to control soil blowing
and maintain fertility. Insects and plant diseases
need to be controlled.

Predicted vields

The predicted acre yields for the principal crops
grown on seils in Pierce County are shown in table 2.
These predictions are based on average yields over
the last 5-year period. They do not represent antici-
pated yields that might be obtainable in the future
under a new and possibly different technology.

Yields for various crops were derived from informa-
tion obtained from interviews with farmers, directors
of the Natural Resource Districts, representatives of
the Soil Conservation Service and the Agricultural
Extension Service, and others familiar with the soils
and farming of the county. Yield information from
the Agriculture Stabilization and Conservation Serv-
ice and research data from Agricultural Experiment
Stations were also used. Yield records, trends, re-
search, and experience were taken into consideration.

Crop production is influenced by many factors.
Some of the soil characteristics that most influence
vields are depth, texture, slope, and drainage. Also
important are degree of erosion, available water ca-
pacity, permeability, and fertility. Such management
practices as the cropping pattern, timeliness of opera-
tions, plant population, and crop variety affect crop
vields. Weather is also significant, both on a day-to-
day basis and for longer seasonal or yvearly fluctua-
tions. All of these factors were taken into account in
the preparation of table 2.

The yields listed are those predicted where a high
level of management is used. This management rep-
resents those practices used by the most successful
farmers in the county. Under this level of manage-
ment, fertility is maintained and fertilizer or lime is
applied at rates indicated by soil tests and field
experiments. Crop residue is returned to the soil to
improve tilth and maintain or increase the organic-
matter content. Adapted varieties of seed are used,
and plant populations are optimum. Weeds, insects,
and diseases are controlled. Under irrigation, water is
applied in a timely manner and in the proper amount.
Water erosion and soil blowing are controlled. Where
needed for production of crops, the soil is drained.
Tillage and seeding practices are performed ade-
quately and at the proper time. The soil is protected
from deterioration and is used in accordance with its
capacity.
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TABLE 2.—Predicted average yields per acre of principal crops
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[Yields are those to be expected over a period of years under a high level of management. Absence of a figure indicates that the crop is
not suited to the soil, that it is not commonly grown on the soil, or that irrigation is not practical]

Mapping unit

Bazile loam, terrace, 0 to 1 percent slopes ... ...
Bazile silt loam, 0 to 1 percent slopes . _. . ____
Bazile silt loam, 1 to 7 percent slopes
Bazile soils, 0 to 1 percent slopes R
Bazile soils, 1 to 7 percent slopes  _____.__ ...
Bazile soils, terrace, 0 to 1 percent slape

Betts loam, 3 to 11 percent <Iop€~‘< eroded ...

Blown-out land R
Boelus-Loretto u)mpiex 0to 2 per(em alﬁpew
Boelus-Loretto complex, 2 to 7 percent slopes
Butler silty clay loam )
Cass fine sandy loam
Cassloam _______
Clamo siltyelay __ ... ..
Clamo-Slickspots complex

Clarno loam, 2 to 7 percent \lopex L

Clarno loam, 7 to 11 percent slopes
Colo fine sandy loam, overblown
Colostlt loam .
Crofton silt loam, 3to 7 pet‘cent slopes, eroded __
Crofton silt loam, 7 to 17 percent slopes, eroded
Crofton silt loam, 17 to 30 percent slopes ..
Crofton-Nora silt loams, 1 to 7 percent siopes
eroded ... _._ N
Crofton-Nora silt E()am\
eroded
Crofton-Nora silt loams 11 to 17 percem si(}pe%
eroded
Elsmere loamy fine xami Bto 2 perwm %Eope
Fillmore complex?®
Hadar loamy fine sand, 2 t<> 7 percent slopes
Hadar-Thurman complex, 7 to 11 peue«nt slopes
Hobbs silt loam

Hobbs silt loam, calcareous . e

Hobbs silt loam, oceasionally flooded . S
Hord silt loam _____ R S
Hord-Hobbs silt ioam% Oto 7 perc'nt siopes

Lamo silty clay loam )

Lawet loam® _ U
LawevShckqpots Lompm\(‘ UV
Leshara silt loam . ____ e
Longferd loam, 1 to 5 t)ercem st opes I

Longford soils, 2 to 8 percent slopes, evoded ____ ...

Loretto fine sandyv loam, terrace, 0 to 2 percent

slopes ____ .. [V

Loretto loam, 0 to 1 per(snt slopes [
Loretto loam, 1 to 7 percent s?ope B
Loup fine %andv loam® .. .. ..

Loup soils __
Marsh

Moody silty d(w loamn, Otol per(ent sl@pe~ .

Moody silty clav loam, 1 to 7 percent slopes . ___
Nora silt loam, 1 to 7 percent slopes ._____...____
Nora silt loam, 7 to 11 percent slopes ____
Nora silt loam, 11 to 17 percent slopes

Nora-Thurman complex, 7 to 11 percent sk)peqw o
percent slopes ... ..

17

Nora-Thurman complex, 11 to 1
Ord fine sandy loam .. ... ...
Ord loam - o B
Ortello fine %andy lodfn 0to 2 pezacm slopes .
Ortello fine sandy loam, 2 to 7 percent slopes .
Ortello fine sandy Ieam terrace, 0 to 2 percent
slopes
Ortello loam, terrace, 0 to 1 per(ent slope% o
Orwet loam?
Ovina fine sandy loam, 0 to 2 percent slopes ____ .
Ovina loam, 0 to 1 percent slopes _.._ -
Ovina-Slickspots complex
Paka sandy loam, 3 to 8 percent slope
Paka sand}, clay loam, 3 to 8 percent slopes .. ____

7 to 11 persem s!opes

Corn \ovbezma
Irrigated Dryland Dryland
B Bu Bu
135 30
135 30
2130 28
125 28
115 25
130 25
IR 15
130 35
2125 30
120 20
130 28
135 30
120 30
- R 15
120 20
o 15
125 35
125 40
2110 20
2115 60 25
i _ Hd 20
I 45 15
2100 45 25
60 20 10
2115 60 25
_ . 50 15
i4 75 40
140 75 40
120 60 25
140 75 40
13h 75 40
125 70 40
- . 30 10
_ - 25 10
125 70 40
110 45 20
_ 35 15
130 70 35
135 70 35
2125 65 30
- . 30 10
135 70 35
2125 65 30
2125 65 30
. 50 25
e 50 15
_ . 55 20
125 65 30
126 65 35
130 60 30
2120 55 25
130 60 30
135 60 30
I 30 10 1
130 65 30
130 65 35
100 50 20
2130 56 30
2115 50 25
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TABLE 2.—Predicted average yields per acre of principal crops—Continued

Corn Soybeans Oats Rye Alfalfa hay Tame
Mapping unit pasture
Irrigated Dryland Dryland Dryland Dryland Dryland Dryland
Eu B Bu Bu Bu Tons AUM
Sandy alluvial land S N I N AP AV N 3.0
Silty alluvialland . ___ ___ .~~~ | I RO . [ I I 3.5
Simeon sandy loam, 3 to 9 percent slopes B T T T T S
Thurman loamy fine sand, 0 to 2 percent slopes 2115 50 20 | - 15 3.0 2.0
Thurman loamy fine sand, 2 to 7 percent slopes 2110 45 15 Lo 15 3.0 2.0
Thurman loamy fine sand, terrace, 0 to 2 percent
slopes .. _____________ .~ 2115 50 20 | I 15 4.0 2.0
Thurman fine sandy loam, 7 to 11 percent slopes .| __ I 40 R 15 2.0 2.0
Thurman and Valentine soils, 1 to 7 percent [ l
slopes ___________ . ____ JE 2105 35 Lo . . 10 1.5 1.5
Trent silty clay loam B 135 75 40 60 | ] 4.0 3.5
Valentine fine sand, rolling ___ ____ . N ! NS S SN
Valentine and Thurman soils, rolling . 4 - o J S R I
Wet alluvialland ___ _____ .. | I I I ,,[, S R S

' Animal-unit-month, a term used to express the carrying capac-
ity of pasture. It is the number of animal units, 1,000 pounds of live
weight, that can be grazed on an acre of pasture for a period of 30
days without damage to the sod.

One of the best uses for the vield table is to
compare the productivity of one soil to that of other
soils in the county. The table is not intended to give
recommendations, and the yields shown do not apply
to specific farms.

Yields in any one year on a particular soil may vary
considerably from the figures given. This variation
can be caused by the effect of weather, sudden infes-
tations of disease or insects, or other unpredictable
hazards. By using long-time averages, it is possible to
consider such hazards in predicting crop yields.

Improved technology may make these predictions
obsolete in a few years. Yield data will then need to
be updated as knowledge is gained and improvements
in technology are made.

Range?

Range covers approximately 22 percent of the farm-
land in Pierce County. It is scattered throughout the
county, but some is concentrated in the sandhills in
the southwestern part. Areas of range are generally
not suitable for cultivation. The major soil association
in range is the Valentine-Thurman association.

Raising livestock, mainly cow and ealf herds where
the calves are sold in fall as feeders, is the second
largest farm industry in the county.

Management and improvement

Management practices that maintain or improve
range condition are needed on all range, regardless of
other practices used. These practices are proper graz-
ing use, deferred grazing, and planned grazing sys-
tems. The proper distribution of livestock in a pasture
may be improved by the correct location of fences,
livestock water developments, and salting facilities.

Practices that improve the range condition include
range seeding. This is the establishment by seeding
or reseeding of native grasses, either wild or im-

? By PETER N. JENSEN, range conservationist, Soil Conserva-
tion Service.

* Yields are for center-pivot, self-propelled sprinkler systems.

* If drainage is provided, increased vields of 50 to 100 percent can
be expected.

proved strains, on land suitable for use as range. Soils
that should be range seeded are Blown-out land:
Valentine and Thurman soils, rolling; and Crofton silt
loam, 17 to 30 percent slopes, which are still being
used for crops. The most important warm-season
grasses used in the seed mixture are big bluestem,
little bluestem, switchgrass, indiangrass, and side-
oats grama. Little care other than management of
grazing is needed to maintain forage production.

The native meadows in Pierce County are some-
what limited to the Wet Land and Subirrigated range
sites and the Lawet-Orwet and Elsmere-Ovina-Loup
soil associations. Such soils as Lawet loam, Orwet
loam, and Loup fine sandy loam are used extensively
for native meadow.

Range sites and condition classes

Different kinds of range produce different kinds
and amounts of native grasses. To properly manage
range, an operator should know the different range
sites in his holding and the native plants that each
site can grow. Management can then be used that
favors the growth of the best forage plants on each
site.

Range sites are distinctive kinds of range that
differ from each other in their ability to produce a
significantly different kind, proportion, or production
of climax, or original, vegetation. A significant differ-
ence is one great enough to require some variation in
management, such as different stocking rate. Climax
vegetation is the combination of plants that origi-
nally grew on a given site. It is generally the most
productive combination of range plants on a site.

Range condition is classified according to the pro-
portion of vegetation on the site that is climax vege-
tation. This classification is useful in comparing the
kind and amount of present vegetation with that
which the site can produce. Changes in range condi-
tion are caused mainly by the intensity of grazing
and by droughtiness.

Climax vegetation may be altered by intensive
grazing. Livestock graze selectively, constantly seek-
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ing the more palatable and nutritious plants. Plants
react to grazing in one of three ways: by decreasing,
increasing, or invading. Decreaser and increaser
plants are climax plants. Generally, decreasers are
the most heavily grazed and, consequently, the first
to be injured by overgrazing. Increasers withstand
grazing better or are less palatable to the livestock.
They increase under grazing and replace the decreas-
ers. Invaders are weeds that become established after
the climax vegetation has been reduced by grazing.

Range condition is expressed in four condition
classes to show the present condition of the vegeta-
tion on a range site in relation to the vegetation that
grew on it originally. The condition is excellent if 76 to
100 percent of the vegetation is climax; good if 51 to
75 percent is climax; fair if 26 to 50 percent is climax;
and poor if 0 to 25 percent is climax.

Descriptions of the range sites

The range sites in Pierce County are described in
this section. The deseriptions include the topography
of each site, a brief description of the soils in each
site, the dominant vegetation on the site if it is in
excellent condition, the dominant vegetation if the
site is in poor condition, and the total annual produc-
tion of the site in favorable and unfavorable years.

The range site of each mapping unit can be deter-
mined by referring to “Guide to Mapping Units” at
the back of this survey. Marsh is not assigned to a
range site, because it is not used for range.

WET LAND RANGE SITE

In this site are nearly level soils mainly in swales
and old abandoned creek channels on bottom lands
but also in a few wet depressions of the sandhills.
These soils are deep and very poorly drained. The
surface layer and underlying material range from
sandy to clayey and are commonly mottled. The
vegetation on this site is mainly the kind that grows
in the presence of a seasonal high water table. The
water table is at the surface in spring and at a depth
of 3 feet in fall.

The climax plant cover is a mixture of such de-
creaser grasses as prairie cordgrass and reedgrasses,
which make up at least 65 percent of the total plant
production. Other perennial grasslike plants and
forbs account for the rest. Sedges are the principal
increasers. If the site is in poor condition, the typical
plant community consists of Kentucky bluegrass,
dandelion, red clover, redtop, asters, and sparse
stands of prairie cordgrass and sedges.

If the site is in excellent condition, the total annual
production of air-dry herbage ranges from 5,000
pounds per acre in unfavorable years to 6,000 pounds
in favorable years.

SUBIRRIGATED RANGE SITE

In this site are nearly level or very gently sloping
soils on bottom lands or stream terraces. These soils
are deep and somewhat poorly drained and poorly
drained. The surface layer and underlying material
range from sandy to clayey, and the underlying mate-
rial is commonly mottled. The vegetation on this site
is mainly the kind that grows in the presence of a
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seasonal high water table. The water table is at a
depth of 1 foot in spring and 8 feet in fall.

The climax plant cover is a mixture of such de-
creaser grasses as big bluestem, indiangrass, switch-
grass, little bluestem, prairie cordgrass, and Canada
wildrye, which make up at least 75 percent of the
total plant production. Other perennial grasses and
forbs account for the rest. Kentucky bluegrass, green
muhly, and sedges are the principal increasers. If the
site is in poor condition, the typical plant community
consists of Kentucky bluegrass, redtop, dandelion,
common ragweed, blue verbena, foxtail barley, and
sparse stands of western wheatgrass and sedges.

If the site is in excellent condition, the total annual
production of air-dry herbage ranges from 4,500
pounds per acre in unfavorable years to 5,500 pounds
in favorable years.

SALINE SUBIRRIGATED RANGE SITE

In this site is the land type Slickspots, which occur
only in complex with other soils. Areas of Slickspots
are nearly level and are on bottom lands or stream
terraces. They occur as slight depressions 5 to 15 feet
in diameter and are black and puddled when moist.
Slickspots consist of deep, somewhat poorly drained
or poorly drained soils that are moderately or
strongly affected by alkali. The surface layer ranged
from loamy to clayey, and the underlying material
from sandy to clayey. The vegetation on this site is
mainly the kind that grows on alkali-affected soil in
the presence of a seasonal high water table. The
water table is at a depth of 1 foot in spring and 8 feet
in fall.

The climax plant cover is a mixture of such de-
creaser grasses as western wheatgrass, switchgrass,
indiangrass, prairie cordgrass, and Canada wildrye,
which make up at least 65 percent of the total plant
production. Other perennial grasses and forbs ac-
count for the rest. Inland saltgrass and sedges are
the principal increasers. If the site is in poor condi-
tion, the typical plant community is inland saltgrass,
Kentucky bluegrass, dandelion, blue grama, buffalo-
grass, and sedges.

If the site is in excellent condition, the total annual
production of air-dry herbage ranges from 4,500
pounds per acre in unfavorable years to 5,500 pounds
in favorable years.

SILTY OVERFLOW RANGE SITE

In this site are nearly level soils along narrow
upland drainageways and near meandering creek
channels on bottom lands. These soils are deep, well
drained to moderately well drained, and occasionally
flooded to frequently flooded. The surface layer and
underlying material are silty. The vegetation on this
site is mainly the kind that grows on silty soils in the
presence of periodic flooding and high available water
capacity.

The climax plant cover is a mixture of such de-
creaser grasses as big bluestem, switchgrass, indian-
grass, little bluestem, and Canada wildrye, which
make up at least 70 percent of the total plant produc-
tion. Other grasses and forbs account for the rest.
Western wheatgrass, side-oats grama, Kentucky blue-
grass, and sedges are the principal increasers. If the
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site is in poor condition, the typical plant community
consists of Kentucky bluegrass, western wheatgrass,
Baldwin ironweed, and sedges.

If the site is in excellent condition, the total annual
production of air-dry herbage ranges from 3,500
pounds per acre in unfavorable years to 5,000 pounds
in favorable years.

CLAYEY OVERFLOW RANGE SITE

In this site are nearly level soils in low areas that
have slow surface drainage and in depressions on
uplands and stream terraces. These soils are deep
and somewhat poorly drained to poorly drained. They
receive additional water as runoff from higher lying
areas. The surface layer is silty, and the subsoil is
clayey. The vegetation on this site is mainly the kind
that grows in the presence of periodic flooding, a
clayey subsoil, and slow permeability.

The climax plant cover is a mixture of such de-
creaser grasses as big bluestem, switchgrass, indian-
grass, little bluestem, and Canada wildrye, which
make up at least 50 percent of the total plant produe-
tion. Other grasses and forbs account for the rest.
Western wheatgrass, Kentucky bluegrass, blue
grama, buffalograss, and sedges are the principal
increasers. If the site is in poor condition, the typical
plant community consists of Kentucky bluegrass, blue
grama, buffalograss, common ragweed, and sedges.

If the site is in excellent condition, the total annual
production of air-dry herbage ranges from 3,000
pounds per acre in unfavorable years to 5,000 pounds
in favorable years.

SANDY LOWLAND RANGE =ITE

In this site are nearly level soils on bottom lands.
These soils are deep and well drained. Flooding
ranges from seldom to frequent. The surface layer is
mainly sandy or loamy, but in some areas it is silty.
The underlying material is sandy or loamy. The
vegetation on this site is mainly the kind that grows
on sandy soils in the presence of additional beneficial
water, which is the result of periodic flooding.

The climax plant cover is a mixture of such de-
creaser grasses as sand bluestem, little bluestem,
switchgrass, needle-and-thread, indiangrass, and
Canada wildrye, which make up at least 70 percent of
the total plant production. Other grasses and forbs
account for the rest. Prairie sandreed, blue grama,
cudweed sagewort, Scribner panicum, sand dropseed,
and sedges are the principal increasers. If the site is
in poor condition, the typical plant community con-
sists of sand dropseed, blue grama, Scribner panicum,
and common ragweed.

If the site is in excellent condition, the total annual
production of air-dry herbage ranges from 3,600
pounds per acre in unfavorable years to 4,500 pounds
in favorable years.

SHLTY LOWLAND RANGE SITE

In this site are nearly level to gently sloping soils
on bottom lands, stream terraces, and colluvial
slopes. These soils are deep and well drained to
moderately well drained. They receive some addi-
tional water as runoff from higher lying areas or as a
result of major floods. The surface layer and subsoil

are silty. The underlying material is mainly silty, but
in places it is sandy. The vegetation on this site is
mainly the kind that grows on silty soils in the
presence of additional water from runoff and moder-
ate to high available water capacity.

The climax plant cover is a mixture of such de-
creaser grasses as big bluestem, switchgrass, little
bluestem, indiangrass, and Canada wil rye, which
make up at least 70 percent of the total plant produc-
tion. Other grasses and forbs account for the rest.
Western wheatgrass, blue grama, and side-oats
grama are the principal increasers. If the site is in
poor condition, the typical plant community consists
of Kentucky bluegrass, western wheatgrass, blue
grama, Baldwin ironweed, and common ragweed.

If the site is in excellent condition, the total annual
production of air-dry herbage ranges from 3,560
pounds per acre in unfavorable years to 4,500 pounds
in favorable vears.

SANDS RANGE SITE

In this site are very gently undulating to rolling
soils on uplands. These soils are deep and somewhat
excessively drained or excessively drained. The sur-
face layer and underlying material are sandy. The
vegetation on this site is mainly the kind that grows
on excessively drained, sandy soils that have low
available water capacity.

The climax plant cover is a mixture of such de-
creaser grasses as sand bluestem, switchgrass, in-
diangrass, and prairie Junegrass, which make up at
least 55 percent of the total plant production. Other
perennial grasses and forbs account for the rest.
Little bluestem, prairie sandreed, needle-and-thread,
blue grama, Scribner panicum, sand dropseed, and
sand paspalum are the principal increasers. If the
site is in poor condition, the typical plant community
consists of blue grama, hairy grama, sand dropseed,
sand paspalum, Scribner panicum, and western rag-
weed.

If the site is in excellent condition, the total annual
production of air-dry herbage ranges from 2,000
pounds per acre in unfavorable yvears to 3,000 pounds
in favorable years.

SANDY RANGE SITE

In this site are nearly level to strongly sloping soils
on uplands and stream terraces. These soils are deep
and well drained to somewhat excessively drained.
The surface layer is mainly sandy or loamy, but in
places it is silty. The subsoil and underlying material
range from sandy to silty. The vegetation on this site
Is mainly the kind that grows on well-drained to
somewhat excessively drained soils that have a sandy
or loamy surface layer.

The climax plant cover is a mixture of such de-
creaser grasses as sand bluestem, little bluestem,
switchgrass, side-oats grama, and sand lovegrass,
which make up at least 65 percent of the total plant
production. Other perennial grasses and forbs ac-
count for the rest. Blue grama, needle-and-thread,
prairie sandreed, sand dropseed, and Scribner pani-
cum are the prineipal increasers. If the site is in poor
condition, the typical plant community consists of
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blue grama, Scribner panicum, sand dropseed, wind-
millgrass, and western ragweed.

If the site is in excellent condition, the total annual
production of air-dry herbage ranges from 2,500
pounds per acre in unfavorable years to 3,500 pounds
in favorable years.

SILTY RANGE SITE

In this site are nearly level to strongly sloping soils
on uplands. These soils are deep and well drained.
The surface layer and subsoil are silty. The vegeta-
tion on this site is mainly the kind that grows on well-
drained, silty soils that have moderate to high availa-
ble water capacity.

The climax plant cover is a mixture of such de-
creaser grasses as big bluestem, little bluestem,
switchgrass, and indiangrass, which make up at least
65 percent of the total plant production. Other peren-
nial grasses and forbs account for the rest. Side-oats
grama, blue grama, western wheatgrass, Kentucky
bluegrass, and needle-and-thread are the principal
increasers. If the site is in poor condition, the typiecal
plant community consists of blue grama, Seribner
panicum, Kentucky bluegrass, blue verbena, and
western ragweed.

If the site is in excellent condition, the total annual
production of air-dry herbage ranges from 3,000
pounds per acre in unfavorable years to 4,000 pounds
in favorable years.

CLAYEY RANGE SITE

In this site are very gently sloping and gently
sloping soils on uplands. These soils are deep and well
drained. The surface layer is silty or clayey, and the
underlying material is clayey. The vegetation on this
site is mainly the kind that grows on clayey soils that
have slow permeability and moderate available water
capacity.

The climax plant cover is a mixture of such de-
creaser grasses as big bluestem, little bluestem, side-
oats grama, switchgrass, indiangrass, and prairie
dropseed, which make up at least 55 percent of the
total plant production. Other perennial grasses and
forbs account for the rest. Western wheatgrass, blue
grama, buffalograss, and tall dropseed are the princi-
pal increasers. If the site is in poor condition, the
typical plant community consists of blue grass, buffal-
ograss, blue verbena, and sparse stands of western
wheatgrass and cool-season annual grasses.

If the site is in excellent condition, the total annual
production of air-dry herbage ranges from 2,500
pounds per acre in unfavorable years to 4,000 pounds
in favorable years.

LIMY UPLAND BANGE SITE

In this site are gently sloping to steep soils on
uplands. These soils are deep and well drained. The
surface layer and underlying material are silty. The
soils are moderately alkaline and contain many lime
concretions throughout. The vegetation on this site is
mainly the kind that grows on limy soils that are silty
and have high available water capacity.

The climax plant cover is a mixture of such de-
creaser grasses as little bluestem, switchgrass, side-
oats grama, indiangrass, and Canada wildrye, which

make up at least 75 percent of the total plant produc-
tion. Other perennial grasses, forbs, and shrubs ac-
count for the rest. Blue grama, western wheatgrass,
and sedges are the principal increasers. If the site is
in poor condition, the typical plant community con-
sists of Kentucky bluegrass, Scribner panicum, blue
grama, blue verbena, and western ragweed.

If the site is in excellent condition, the total annual
production of air-dry herbage ranges from 2,000
pounds per acre in unfavorable years to 3,500 pounds
in favorable years.

SHALLOW TO GRAVEL RANGE SITE

Only Simeon sandy loam, 3 to 9 percent slopes, is in
this site. This is a gently sloping to moderately slop-
ing soil on uplands. 1t is deep and excessively drained.
The surface layer is loamy, and the transitional layer
and underlying material are sandy but contain a few
small pebbles. The vegetation on this site is the kind
that grows in the presence of low available water
capacity, which results from the gravelly underlying
material.

The eclimax plant cover is a mixture of such de-
creaser grasses as needle-and-thread, little bluestem,
prairie sandreed, sand bluestem, western wheatgrass,
and switchgrass, which make up at least 60 percent of
the total plant production. Other perennial grasses
and forbs account for the rest. Blue grama, hairy
grama, Scribner panicum, sand dropseed, and club-
moss are the principal increasers. If the site is in poor
condition, the typical plant community consists of
clubmoss, sand dropseed, hairy grama, and common
ragweed.

If the site is in excellent condition, the total annual
production of air-dry herbage ranges from 1,500
pounds per acre in unfavorable years to 2,500 pounds
in favorable years.

Woodland and Windbreaks*

Native woodland in Pierce County is limited to
relatively narrow strips along the larger streams.
The most extensive stands are on bottom lands of the
North Fork Elkhorn River and Willow Creek. These
stands are mostly American elm, boxelder, green ash,
hackberry, willow, walnut, cottonwood, and some
woody shrubs. They grow mainly on Silty alluvial
land along the North Fork Elkhorn River and on
Sandy alluvial land along Willow Creek. Many sites
are capable of producing commercial quantities of
wood, but their value for esthetic purposes, recrea-
tion, wildlife, and watershed is even greater.

Early settlers in Pierce County planted trees for
protection, shade, and fenceposts. Throughout the
yvears, landowners have continued to plant trees to
protect their buildings and livestock. Native trees
and shrubs contribute a great deal to the natural
beauty of Pierce County. Their presence benefits
wildlife by producing food and cover.

The most important use for trees in Pierce County
is for windbreaks because of the scarcity of native
trees and the severe weather that prevails. An accel-
erated tree planting program in the late 1930’s and

4+ By JAMES W. CARR, JR., forester, Soil Conservation Service.
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early 1940’s saw approximately 3,000 acres of trees
planted in Pierce County as windbreaks. Since then,
many areas of trees have been planted each year as
windbreaks. Windbreaks help to protect livestock and
soil. They also help to reduce home heating costs,
control snow drifting, provide shelter for livestock,
control soil blowing on cultivated land, improve condi-
tions for wildlife, and beautify the home and country-
side.

Narrow windbreaks for screen plantings are also
useful in urban areas where they slow the wind,
settle dust, and help to reduce noise. Although trees
are not easy to establish in Pierce County, the observ-
ance of basic rules of tree culture can result in a high
degree of tree survival. Healthy seedlings of adapted
species that are maintained in good condition and
properly planted in a well-prepared site can survive
and grow well. They require care after planting if
they are to continue to survive.

shows the expected height at 20 years of
age of trees suitable for windbreaks in this county.
Detailed measurements were taken for most tree and
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shrub species listed in this table; some tree heights
and suitability ratings, however, were estimated.
Measurements were taken by forestry technicians in
windbreaks approximately 20 years old that are on
soils in different windbreak suitability groups. The
soils in each };}group ar;e1 similar in those characteristics
that affect the growth of trees.
The suitability ratings shown in are based
on observations of general vigor and on condition of
the trees in the windbreak. Those species that have a
rating of good are suited to windbreaks on soils in
windbreak groups that have this rating. A rating of
good indicates that one or more of the following
conditions generally apply: leaves or needles are nor-
mal in color and growth; small amounts of deadwood
(tops, branches, and twigs) may be in the live crown;
and evidence of disease, insect, and climatic damage
is limited. The rating of fair indicates that one or
more of the following conditions generally apply:
leaves or needles are obviously abnormal in color and
growth; substantial amounts of deadwood (tops,
branches, and twigs) are in the live crown; evidence

TABLE 3.—Suitability of adapted trees and shrubs for windbreaks and their helght at 20 years of age

[Height estimates

are not given for species rated poor. Ratings are not given for group 10, because soils in this group are not generally

suited to windbreaks]

Windbreak suitability group—
Tree and shrub species 1 3 4 5 [ 6 7
Suita- . Suita- . Suita-| s Suita- o Suita- . Suita- o Suita- o
bility | Hetht [y i) Height [y A0 Height 7S Height bility | Height )y 5] Height {0 0| Height
Feet Fleot Foeet Foret et Foeet Fect
Conifers:
Austrian pine _ . __._| Good 32 | Fair 26 | Good 30 | Good 28 | Fair 26 | Poor Fair 24
Bilack Hills spruce 1 Good 28 | Fair 24 1 Poor Poor Poor Poor Poor
Colorado blue spruce | Good 30 | Poor Poor Fair 24 | Poor Poor Poor
Eastern redcedar ] Good 26 | Good 23 1 Good 23 1 Good 24 | Good 20 | Poor Good 18
Eastern white pine Fair 30 | Poor Poor Poor Poor Poor Poor
Norway spruce 4 Good 30 | Fair 24 | Poor Fair 26 | Poor Poor Poor
Ponderosa pine 1 Good 32 | Poor Good 31 1 Good 28 | Fair 27 | Poor Good 26
Scoteh pine 1 Good 32 | Fair 26 | Good 30 | Good 28 | Fair 26 | Poor Fair 24
Broadleaf trees:
American syeamore Good 32 | Good 30 | Fair 26 | Poor Poor Poor Poor
Black walnut 4 Good 30 1 Poor Fair 24 { Poor Poor Poor Poor
Boxelder ____ Good 24 | Good 20 | Poor Poor Poor Poor Poor
Buroak .__..._._ . _ 1 Good 28 1 Poor Fair 24 | Good 24 | Good 20 | Poor Poor
Eastern cottonwood _ | Fair 60 | Fair 55 | Fair 60 | Poor Poor Fair 45 | Fair 10
Golden willow _ 4 Good 32 | Good 35 | Poor Poor Poor Good 24 | Poor
Green ash .. _______ | Good 30 | Fair 29 | Fair 29 | Good 26 | Poor Poor Poor
Hackberry ] Good 30 | Fair 26 | Fair 28 1 Good 26 | Poor Poor Poor
Honeylocust __ ~.._J Good 35 | Fatr 35 | Fair 31 ¢ Fair 30 | Poor Poor Poor
Northern red oak _ | Fair 26 | Poor Poor Poor Poor Poor Poor
Pinoak ___.__.___ | Fair 28 | Fair 26 | Poor Poor Poor Poor Poor
Russian mulberry _. | Good 26 | Fair 16 | Fair 21 | Good 24 | Poor Poor Poor
Russian-olive 4 Fair 24 | Poor Fair 18 Fair 21 | Fair 16 | Poor Poor
Silver maple e Good 30 1 Good 28 | Fair 26 | Fair 26 | Poor Poor Poor
Shrubs:
American honeysuckle| Good 10 | Fair 6 | Good 6 | Good 8 | Fair 6 | Poor Poor
American plum 1 Good 10 | Good 6 | Good 7 | Good 8 | Fair 6 | Poor Fair 4
Amur maple .1 Good 12 | Fair & | Fair 8 | Fair 10 | Poor Poor B Poor
Autumn-olive __ 1 Good 12 | Fair 8 | Fair 6 | Fair 10 | Poor Poor - Poor
Buffaloberry _____ | Fair 10 | Fair 8 | Poor Poor - Poor Fair 6 | Poor
Common chokecherry | Good 14 |Fair 9 | Fair 10 | Good 10 | Poor . | Poor Poor
Litac __. . | Good 8 | Good 6 | Fair 6 | Good 6 | Fair 5 | Poor Poor
Peking cotoneaster _| Good 8 | Fair 5 | Fair 6 | Good 6 | Poor Poor B Poor
Red-osier dogwood 4 Good 6 | Good 6 | Poor Poor . Poor . | Fair 6 | Poor
Siberian peashrub .__ | Good 10 | Poor Good 7 | Good 8 | Fair 6 | Poor Poor
Skunkbush sumac ___| Good 10 | Poor Good 6 | Good 6 | Good 6 | Poor Poor
N S S B _ I S S D -
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of moderate disease, insect, or climatic damage is
obvious; and the current year’s growth is obviously
less than normal. The rating of poor indicates one or
more of the following conditions generally apply:
leaves or needles are very abnormal in color or
growth; very large amounts of deadwood (tops,
branches, and twigs) are in the live crown; and evidence
of extensive disease, insect, or climatic damage is obvi-
ous.

The conifers, cedar and pine, are better suited to
windbreaks than other trees. The measurements
show that eastern redcedar and ponderosa pine, both
native to Nebraska, are the most reliable windbreak
species. Both rated high in survival and vigor in the
studies that were made. They hold their leaves
through the winter, thereby giving maximum protec-
tion when it is most needed.

The table also indicates several broadleaf tree spe-
cies that are well suited to windbreaks in Pierce
County. The best trees according to the measure-
ments are honeylocust, green ash, and hackberry.

Eastern redcedar can reach a height of 30 to 40 feet
at maturity. Rocky Mountain juniper attains a
slightly lower height at maturity. Ponderosa pine,
Austrian pine, and Scotch pine grow slightly faster
and are somewhat taller at maturity. The same is
true of broadleaf tree species.

Rate of growth in a windbreak varies widely with
soil moisture conditions and soil fertility. Exposure
and arrangement of trees within the planting also
have a marked effect on growth. Some species grow
faster than others. Some make an early fast growth
but tend to die young. This is occasionally true of
cottonwood. Siberian elm and Russian-olive are vigor-
ous early growers. However, they can spread where
they are not wanted and can be short lived. Boxelder
and mulberry commonly freeze back in severe win-
ters, and green ash is susceptible to damage by
borers.

A good windbreak needs to be designed to fit the
soil in which it is to grow. The intended purpose of
the planting needs to be considered. Specific informa-
tion on design, establishment, and care of the wind-
break is available from the Soil Conservation Service
and the Extension Service forester for Pierce County.

Soils of Pierce County are grouped according to
characteristics that affect tree growth. Soils in a
group produce similar growth and survive under
similar conditions of weather and care. To find the
name of all the soils in any group, refer to the “Guide
to Mapping Units” at the back of this survey.

In Nebraska soils are grouped into windbreak suit-
ability groups according to a system that is used
Statewide. Not all groups are in Pierce County.

Following is a brief description of the windbreak
suitability groups in Pierce County.

WINDBREAK SUITABILITY GROUP L

In this group are nearly level soils on bottom lands.
These soils are deep and well drained. The surface
layer is loamy or silty, and the underlying material is
silty, loamy, or sandy.

These soils generally provide good tree planting
sites, and capability for survival and growth of
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adapted species is good. Moisture competition from
weeds and grasses is the main limitation.

WINDBREAK SUITABILITY GROUP 2

In this group are nearly level or very gently undu-
lating soils. Areas of these soils are mostly on bottom
lands, but a few are on stream terraces and in upland
basins. The soils are deep and somewhat poorly
drained. They range from sandy to clayey. In most of
these soils, the water table fluctuates between depths
of 3 and B8 feet. A few areas receive additional water
as runoff from higher lying areas.

These soils generally provide good tree planting
sites, and capability for survival and growth is good if
the species selected can tolerate occasional wetness.
Establishment of seedlings can be difficult during wet
years. The abundant and persistent herbaceous vege-
tation that grows on these sites is a limitation to the
establishment and maintenance of trees.

WINDBREAK SUITABILITY GROUP 3

In this group are nearly level to strongly sloping
soils on uplands, stream terraces, and bottom lands.
These soils are deep and well drained to somewhat
excessively drained. The surface layer is sandy or
loamy, and the subsoil and underlying material range
from sandy to silty.

These soils generally provide fair tree planting
sites, and capability for survival and growth of
adapted species is fair. Lack of adequate moisture
and soil blowing are the main limitations. Soil blow-
ing can be prevented by maintaining strips of sod or
other vegetation between the rows. Cultivation gen-
erally needs to be restricted to the tree rows.

WINDBREAK SUITABILITY GROUP 1

In this group are nearly level to strongly sloping
soils on uplands and stream terraces. These soils are
deep and well drained or moderately well drained.
The surface layer is mainly silty but ranges from
loamy to clayey. The subsoil and underlying material
are mainly loamy or silty, but in a few areas they are
sandy or clayey.

These soils generally provide good tree planting
sites, and capability is good for survival and fair for
growth of adapted species. Drought and moisture
competition from weeds and grasses are the main
limitations. Water erosion is a hazard on the gently
sloping to steep soils. On the steeper soils lack of
sufficient moisture caused by rapid runoff reduces
growth of trees.

WINDBREAK SUITABILITY GROUP 5

In this group are gently sloping to strongly sloping
soils on uplands. These soils are deep and well
drained. The surface layer, subsoil, and underlying
material are loamy or silty. The soils are calcareous
throughout and contain many soft pockets or concen-
trations of lime.

These soils provide fair to poor tree planting sites,
and capability for survival and growth of adapted
species is fair to poor. Lack of adequate moisture and
the calcareous soil condition are the main limitations.
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WINDBREAK SUITABILITY GROUP 6

In this group are nearly level soils. Areas of these
soils are mostly on bottom lands, but a few are in
upland depressions. The soils are deep and poorly
drained. They range from sandy to clayey. Most of
these soils have a seasonal high water table within a
depth of 2 feet. The soils in depressions have water on
the surface during wet seasons.

These soils generally provide poor tree planting
sites, and capability for survival and growth of
adapted species is only fair. Excessive wetness is the
main limitation and is a concern in management.
Only those trees and shrubs that are tolerant of a
high water table or flooding are suitable.

WINDBREAK sUITABILITY GROLP 7
In this group are mainly very gently undulating to

rolling soils on uplands. These soils are deep and
somewhat excessively drained or excessively drained.

They have a sandy surface layer and underlying
material.

These soils generally provide fair tree planting
sites, and capability for survival and growth of
adapted species is fair. The soils are so loose that the
trees need to be planted in shallow furrows and not
cultivated. Young seedlings may suffer from sand
blasting during high winds and can be covered by
drifting sand.

WINDBREAK SUITABILITY GROUP 10

In this group are nearly level to steep soils on
uplands, stream terraces, and bottom lands. These
soils have a wide range of soil characteristics. They
range from sandy to clayey and from very poorly
drained to excessively drained. In some areas they
are moderately or strongly affected by alkali. Most of
the alluvial land types are frequently flooded.

TABLE 4.—Potential of the principal soils in the soil associations for

Potential for producing—
Soil associations and soils Grain and Domestic Wild Hardwood
seed crops grasses and herbaceous trees zmd
legumes plants shrubs
1. Valentine-Thurman association:
Valentine ___. . . N _ Poor wewend Poor .. Fair e Poor
Thurman ... __ Fair e ] Fair Good . ____| Fair
2. Thurman-Ortello-Boelus association:
Thurman . Fair 4 Fair . Good ____. . | Fair ____
Ortello e .| Good -4 Good ... ... 1 Good ... ___ | Good __.
Boelus . .. _ e Good - Good ... .. 1 Good ___ | Good ... ___
3. Thurman-Hadar-Ortello association:
Thurman ... Fair .4 Fair I Good ____.__.. | Fair _.____ .
Hadar - ... _ . __ 4 Fair o4 Fair oo Good I Fair
Ortello Good Good __ . __ . _ Good _._. ... .1 Good ___ ____ ___
4. Moody-Bazile-Trent association:
Moody __ R I e Good ey Good oo Good __._ .| Good _. .
Bazile __ - Good Good ... _. 4 Good ... . Good I
Trent B Good Good _ - Good ___. ... o Good ___.___ . __.
5. Crofton-Nora-Moody association:
Crofton B . e Fair Good _. Fair ... | Fair . ___
Nora:
1 to 7 percent slopes __ i Good Good - 4 Good ... ] Good _______ . __.
7 to 17 percent slopes e Fair Good . Good Good ... ...
6. Clarno-Nora-Betts association:
Clarno:
0 to 7 percent slopes . __ R Good ________ Good _______ Good I Good . __
7to 11 percent slopes R o Fair R 4 Good ... . ___] Good _.___. __ Poor . ___
Nora:
1 to 7 percent slopes __ el - Good __ .4 Good . Good ___ . 4 Good . __.. .. __
7 to 17 percent slopes _ - - Fair __. . _ - Fair . __. Good .. _. .. ._] Good __ ___ R
Betts . __ Fair o Fair Fair . Fair . ___. __.
7. Hobbs-Hord-Colo association:
Hobbs . __ . . . ooy Good Lo ] Good ___ 4 Good . _____ ) Good __ . . __
Hord _.__. . 7 e Good L) Good __..._.. | Good ____ Good ___ .. __
Colo R I e _] Good o4 Good __ o Good . ___._.] Good . ___. ____
3. Elsmere-Ovina-Loup association:
Elsmere ___ e ________ Fair ceeeeend Good ___.____ | Good ..________ | Good ___.
Ovina ____ . - e Fair e Good . ____. g Good . ____ . __] Good __ ____. . __
Loup _.___ . .. ... ——w_..| Very poor o Poor ____..____ 1 Fair __________| Poor ...
9. Lawet-Orwet association:
Lawet ________ [ Poor .. 1 Good .___.____ | Good .. Fair . ______
Orwet - oy Poor _.__._____ Good .____.__.. | Good _..________| Fair ._____ J
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These soils generally are not suited to windbreak
plantings of any kind because of their unfavorable
qualities and characteristics. Some areas can be used
for recreation forestation and wildlife plantings of
tolerant tree and shrub species if they are hand
planted or if special approved practices are used.

Wildlife®

Wildlife populations are determined largely by the
quality and quantity of vegetation that the land
produces. Cover, food, and water, in a proper combi-
nation, are the three elements essential to wildlife.

Topography plays a major role in determining wild-
life numbers, as do such characteristics as fertility.
Fertile soils produce more and better quality wildlife,
both game and nongame species. The game species

5 By ROBERT O. KOERNER, biologist, Soil Conservation Service.

are mainly discussed here, although nongame species
are becoming increasingly important. Nongame spe-
cies also benefit from improved living conditions for
game species.

Outdoor interpretations and an appreciation of the
natural environment by persons other than hunters
and fishermen have increased. This helps people to
understand the relationship among plants, animals,
and man and how all depend on the soil. Wildlife
species can also be used to evaluate the quality of the
environment.

In many cases the soils rated highest for wildlife
potential do not have the highest wildlife populations.
This is not caused by the inability of soils to produce
wildlife, but rather by many other factors, such as
hunting pressure, clean tillage, and improved meth-
ods of harvesting. The potential still remains, and
wildlife values can be enhanced with little cost and
effort. Wildlife has a place in both rural and urban

producing wildlife habitat elements and as habitat for stated kinds of wildlife

Potential for producing—Continued Potential as habitat for—
i Wetland Shallow . .
Coniferous food and water Open-land Woodland Wetland Rangeland
plants U © wildlife wildlife wildlife wildlife
cover areas
Poor _. Very poor Very poor Poor Poor S Very poor __ | Good.
Fair Very poor Very poor Fair _. Fair e Verv poor e Good.
Fair Very poor Very poor Fair Fair Very poor Good.
Good .. 1 Very poor Very poor Good Good o Very poor Good.
Good _____. __| Very poor Very poor Good Good e Very poor Good.
Fair Very poor Very poor Fair Fair - Very poor Good.
Good . Very poor Very poor Fair Fair o Very poor Good.
Good Very poor Very poor Good Good Very poor Good.
Good . 1 Very poor Very poor Good Good Very poor Good.
Good ____ __| Very poor Very poor . Good Good ; Very poor Good.
Good Very poor Very poor _ 1 Good Good L Very poor - Good.
Fair Very poor Very pooy Fair Fair Very poor Good.
Good . o ~4 Very poor Very poor . Good Good ___ - Very poor Good.
- . I N T - Al . < T N E nl 4
Fair ____ ___| Very poor Very poor _.....] Fair Good Veryv poor . Fair.
(f«m(i o Very poor Very poor Giood Good Very poor Good.
Poor Very poor Very poor Fair Poor Very poor Good.
Good Very poor Verv poor Good B Good Very poor Good.
(,’,“Qd Very poor Very poor Fair Good Very poor Good.
Far Very poor Verv poor Fair Fair Very poor Fair.
Good ... o4 Poor . Very poor _ | Good Good ... Very poor Good.
Good ... Poor ... _. Very poor ...... Good Good ... ... Verypoor . Good.
Good ______ Fair Fair __ 1 Good Fair ... ... . Fair Lo Good.
Fair ... Good 4 Fair . Fair S Fair ... Fair . Good.
Good ________ Fair o4 Fair Fair .__. | Good ... Fair ...} Good.
Poor Good . o Good ...._. Very poor Poor ... .1 Good _... . .. Fair.
f;OOI' I Good ... ... . Good .....__.._| Poor Fair .| Good ... .. .4 Good.
Poor ... . ___ Good __ . . .. Good ___..._._ ... Poor - Fair Good __..__.___. Good.
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settings and should be considered in planning for
optimum use of these areas. For example, fish ponds
that fill by runoff from fertile fields usually produce
more pounds of fish than average because of the
increased food production.

Zooplankton and phytoplankton are microscopic an-
imals and plants produced in fertile ponds. They
provide food for larger aquatic animals, such as frogs,
which, in turn, are used as food by fish.

Steep slopes and rough, irregular topography pres-
ent hazards to livestock and are poorly suited to
crops. In these areas, the undisturbed landscape can
become escape cover for wildlife and provide a source
of food. In many places where vegetation is lacking, it
can be developed by planting flowering and fruiting
trees and shrubs.

Wetness, permeability, and available water capac-
ity are important soil characteristics to consider
when selecting pond sites for wildlife and recreation.

The principal soil associations, as shown on the
general soil map, are ev r wildlife habitat
potential in Pierce Count)j. Table 4 rates the potential
for seven elements of wildlife habitat and four kinds
of wildlife.

The elements of wildlife habitat are deseribed in
the paragraphs that follow.

Grain and seed c¢rops are domestic grain or other
seed-producing annuals planted to produce wildlife
food. Examples are corn, sorghum, wheat, oats, bar-
ley, millet, soybeans, and sunflowers.

Domestic grasses and legumes are domestic peren-
nial grasses and herbaceous legumes that are planted
for wildlife cover and food. Examples are fescue,
bluegrass, bromegrass, timothy, orchardgrass, clover,
alfalfa, trefoil, and crownveteh.

Wild herbaceous plants are native or naturally es-
tablished dryland herbaceous grasses and forbs, in-
cluding weeds, that provide food and cover for wild-
life. Examples are bluestem, indiangrass, goldenrod,
beggarweed, partridgepea, pokeweed, wheatgrasses,
fescues, and gramas.

Hardwood trees and shrubs are nonconiferous trees
and associated woody understory plants that provide
wildlife cover or that produce nuts, buds, catkins,
twigs, bark, or foliage used as food by wildlife. Shrubs
produce buds, twigs, bark, or foliage that is used as
food by wildlife or provides cover and shade for some
wildlife species. Examples are snowberry, honeysuc-
kle, and Russian-olive.

Coniferous plants are cone-bearing trees, shrubs,
and ground cover that furnish wildlife cover or supply
food in the form of browse, seeds, or fruitlike cones.
Commonly established through natural processes,
they may be planted or transplanted. Examples are
pine, spruce, fir, cedar, and juniper.

Wetland food and cover consists of annual and
perennial wild herbaceous plants on moist to wet
sites, exclusive of submerged or floating aquatics,
that produce food or cover used extensively by wet-
land wildlife. Examples are smartweed, wild millet,
rushes, sedges, reeds, cordgrass, and cattail.

Shallow water areas are areas of surface water that
has an average depth of less than 5 feet and is useful
to wildlife. They may be natural wet areas or those
created by dams or levees or by water-control devices

in marshes or streams. Examples are muskrat
marshes, waterfowl feeding areas, wildlife watering
developments, wildlife ponds, and beaver ponds.

In the following paragraphs the kinds of wildlife
are briefly desecribed.

Open-land wildlife are birds and mammals of crop-
lands, pastures, meadows, lawns, and areas over-
grown with grasses, herbs, shrubs, and vines. Exam-
ples are bobwhite quail, pheasant, meadowlark, kill-
deer, cottontail rabbit, red fox. and woodchuck.

Woodland wildlife are birds and mammals of
wooded areas that contain either hardwood or coni-
ferous trees and shrubs or a mixture of both. Exam-
ples are wild turkey, ruffed grouse, thrushes, vireos,
woodpecker, squirrel, gray fox, raccoon, and white-
tailed deer.

Wetland wildlife are birds and mammals of swampy,
marshy, or open-water areas. Examples are ducks,
geese, herons, shore birds, rails, kingfishers, muskrat,
mink, and beaver.

Rangeland wildlife are birds and mammals of natu-
ral rangelands. Examples are antelope, white-tailed
deer, mule deer, lark bunting, meadowlark, and prai-
rie dog.

Soil associations are rated for all kinds of wildlife
habitat potential. Many kinds of wildlife frequent
both rangeland and woodland habitat types in Pierce
County.

The nine soil associations in Pierce County are
discussed in relation to wildlife in the following para-
graphs.

The Valentine-Thurman association is mainly in
the southwestern part of the county on gently undu-
lating to rolling upland topography. A few scattered
prairie grouse are in this association, because siza-
ble tracts of native range still remain. Grasses in this
association include prairie sandreed, big bluestem,
little bluestem, and switchgrass. These provide cover
and nesting habitat for upland game birds. Pheasant
and bobwhite quail populations are low. Numbers of
cottontail rabbit and fox squirrel are in the medium
to high range. Waterfowl and shore birds are common
on and around Crystal Lake and other natural wet-
land areas.

The Thurman-Ortello-Boelus association is on
nearly level to gently undulating upland topography.
The Thurman-Hadar-Ortello association is on glacial
uplands and has populations of wildlife species simi-
lar to those of the Valentine-Thurman association,
except that prairie grouse are not as abundant in this
association.

The Moody-Bazile-Trent, Crofton-Nora-Moody, and
Clarno-Nora-Betts associations are on level to
strongly sloping topography. Most of the acreage in
these associations is farmed. Many farmstead and
field windbreaks include plantings of conifers that
afford winter cover as well as food for wildlife.

The Hobbs-Hord-Colo association is on nearly level
topography on bottom lands and stream terraces,
mainly along the North Fork Elkhorn River. The
woodlands along the river channel provide cover and
travel lanes for deer. Fields of alfalfa and small
grains along the bottom lands provide food for wild-
life and nesting cover for upland game birds.

The Elsmere-Ovina-Loup and Lawet-Orwet associa-
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tions are on nearly level topography in an area where
the water table is at the surface in spring and at a
depth of 8 feet in fall. Th ils provide food and
nesting cover for waterfow]‘ (fig. 13)5 Muskrats are in
these areas during years of hig rainfall. Cottontail
rabbits are common, and fox squirrels are in trees
along the streams. Deer, though not abundant, fre-
quent the county mainly in the area along the North
Fork Elkhorn River. Some fishing occurs along the
Elkhorn River, where the predominant species are
catfish, bullhead, and carp. Bass, bluegill, and chan-
nel catfish are in many farm ponds in Pierce County.

Wildlife habitat can be improved by fencing small
odd areas in corners of fields as well as along streams
and low areas. This helps wildlife live through winter.
Adequate winter cover is a limiting factor for the
wildlife of Pierce County.

Technical assistance is available from the Soil Con-
servation Service and other State and Federal agen-
cies for designing and installing measures to improve
wildlife habitat in Pierce County.

Engineering Uses of the Soils®

This section is useful to those who need information
about soils used as structural material or as founda-
tion upon which structures are built. Among those
who can benefit from this section are planning com-
missions, town and city managers, land developers,
engineers, contractors, and farmers.

Among properties of soils important in engineering
are permeability, strength, compaction characteris-
tics, drainage condition, shrink-swell potential, grain
size, plasticity, and reaction. Also important are
depth to the water table, depth to bedrock, and slope.
These properties, in various degrees and combina-
tions, affect the construction and maintenance of
roads, airports, pipelines, foundations for small build-
ings, irrigation systems, ponds and small dams, and
systems for disposal of sewage and refuse.

Information in this section of the soil survey can be
helpful to those who—

1. Select potential residential, industrial, com-
mercial, and recreational areas.

2. Evaluate alternate routes for roads, high-
ways, pipelines, and underground cables.

3. Seek sources of gravel, sand, or clay.

4. Plan farm drainage systems, irrigation sys-
tems, ponds, terraces, and other structures
for controlling water and conserving soil.

5. Correlate performance of structures already
built with properties of the kinds of soil on
which they are built, for the purpose of pre-
dicting the performance of structures on the
same or similar kinds of soil in other loca-
tions.

6. Predict the trafficability of soils for cross-
country movement of vehicles and construe-
tion equipment.

7. Develop preliminary estimates pertinent to
construction in a particular area.

Most of the information in this section is presented
inm 6,|and| 7, which show, respectively, several
estimated soll properties significant to engineering;
interpretations for various engineering uses; and re-
sults of engineering laboratory tests on soil samples.

This information, along with the soil map and other
parts of this publication, can be used to make inter-
pretations in addition to those given in|tables 5 nd&l
and it also can be used to make other useful maps.

This information, however, is not intended for use
in design and does not eliminate the need for further
investigation at sites selected for engineering works,
especially works that involve heavy loads or require
excavations to depths greater than those shown in
the tables, generally depths of more than 6 feet. Also,
inspection of sites, especially the small ones, is
needed because many delineated areas of a given soil
mapping unit may contain small areas of other kinds
of soil that have strongly contrasting properties and
different suitabilities or limitations for soil engineer-
ing.

Some of the terms used in this soil survey have
different meanings in soil science than in engineer-
ing. The Glossary at the back of this publication
defines many of these terms as they are commonly
used in soil science.

Figure 13.—Dugout in area of Lawet loam is stocked with fish and furnishes water for livestock and wildlife.

6 SYpNEY H. HAAKENSTAD, civil engineer, Soil Conservation
Service, helped to prepare this section.
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TABLE 5.—F stimated soil properties

[An asterisk in the first eolumn indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The' soils in
referring to other series that appear in the first column of this table.

Depth to 7bepth Classification
Soil series and map symbols seasonal from USDA texture
hlg&&z;ter surface Unified AASHTO
Fleet iiches
Bazile:
BaA, BbA, BbC __ R =10, 0-12 | Silt loam or loam ______ CL A-6
5-10in 12-27 1 Silty clay loam _____ | CL A-6 or AT
BaA. 27-60F Sand __________________ SP or SP-SM A-3
BcA, BeC, BdA e 104 0-12 ; Fine sandy loam or loamy] SM or SC A-2 or A-4
5-101n fine sand.
BdA.
12-27| Silty clay loam _.________|CL A6 or A-7
2760, Sand .. _____.______|SPor SP-SM A-3
Betts: BeD2 ___ el - -10 0-6 Loam .. __________ICL A-6 or A-T7
6-1%1 Clay loam . ______..___ICL A-T7
18-60] Clay loam ____. - CL A-T
Blown-out land: Bn I =10 0-60 1 Finesand ____. _________|SPor SP-SM A-3
*Boelus: BoA. BoC e =10 0-23| Loamy fine sand .. ______ SM A-2
For Loretto part, see Lorvetto series. 23-47 1 Silt loam ... CL A-6 or A-T
47-60 | Silt loam  _________ | CL A-6or A-T
Butler: Bt ____ , _ 2510 0-121 Silty elay loam __________ CL A8 or A-T
12-46 | Silty clay o__...____|CH AT
46-60 | Silty clay loam __________| CL A-6 or A-T
Cass:
Ca e 28 0-20| Fine sandv loam _____. __| SM A-2 or A-4
20-46 | Loamy fine sand and SM or SM-SC A-2or A-4
very fine sandy loam.
46-60 | Sand .. _________|SPor SP-8SM A-3
Cb _ 28 0% Loam e ____{ML A4
8-20 | Fine sandy loam ________ SM A-2 or A4
20-60 1 Loamy fine sand or sand _| SP or SP-SM A-2 or A-3
Clamo: Ce, Cd . S 23-5 0-20 | Silty clay CH A-T
Slickspots part of Cd too variable to be 20-48 1 Silty clay CH A-T
rated. 48-60 | Silty clay CH A-T7
Clarno: CeC, CeD o el 10 0-11 Loam _____ ____________ CL A-6 or A-7
11-28 | Clay loam e CL, A-Tor A-6
28-60 | Clay loam __________ CL A-Tor A-6
Colo:
Cf - I _ _ _ 23-5 0-14 1 Fine sandy loam ________| SM A-2 or A-4
14-50 | Silty clay loam _.________ | CL A-T7 or A-6
50-60 | Silty clay loam __________ CL A-7 or A-6
Co ... _. . __ e _ 23-5 0-381 Siltloam _.__________ CL A-8 or A-T
38-50 | Silty elay loam _____ ___ CL A-Tor A-6
50-60 | Silty clay loam __________ CL A-Tor A-6
*Crofton: CrC2, CrE2, CrF, CsC2, CsD2, CsE2 >10 0-6 Silt loam ______________ CL or ML A-6
For Nora parts of CsC2, CsD2, and CsE2, see 6-21 1 Siltloam __________ CL A-6
Nora series. 21-60 | Siltloam ______________ CL A-6
Elsmere: EaA . 3-5 0-7 Loamy fine sand ________ SM or SP-SM A-2 or A-3
7-19| Loamy finesand ______ __ SM or SP-SM A-2
19-60| Finesand ___.__________ SP-SM or SM A-3 or A-2
Fillmore: Fm - I _ 2>10 0-131 Silt leam ______________ CL or ML A-4 or A-6
13-47) Siltyelay __..__________ CH AT
47-60 | Silty clay loam _______ __ CL A-6 or A-7
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Percentage less than 3 inches passing sieve—

No. 10

95-100
95-100
95-100

160

100
100
100

100
100

100

100
100
100

100
100
160

95-100
95-100
95-100

100
100
100

100
100
100

100
106
100

100
100
100

No. 4 No. 40
(4.7 mm) (2.0 mm) | 0.42 mm)
100 K5-100
] 100 95-100
,,,,,,,,,,,,, ] 100 51-75
,,,,,,,,,,,, 100 6075
,,,,,,,,,,,, 100 95-100
I 100 h1-75
95-100 95-100 85-95
95-100 95100 85-95
95-100 95-100 85-95

75-93

T0-95
90-100
95-100

106
100
100

60-90
50-95

51-80

85-95
60-90
51-50

95-100
95100
956100

8545
5$5-95
85-95

60-90
95-100
95-100

90-100
95-100
95-100

97-100
97-100
97-100

75-95
7595
70-95

100
100
100

75

Plas- * Available
—  Liguid ticity Permea- water Reaction Shrink-swell
No. 200 limit index ability capacity potential
(0.074 mm)
s i
Inelies per ch
Freveent ner haur af xoil pH
60-90 30-40 1-20 0.6-2.0 0.20-0.24 5.6-6.5 | Moderate.
70-95 30-45 11-25 0.2-0.6 0.18-0.20 6.1-7.3 | Moderate.

2-10 INP INP 6.0-20 0.05-0.07 6.6-7.3 | Low.
15-50 <20 <10 2.0--20 0.10-0.18 5.6-6.5 | Low.
70-95 30-45 11-25 0.2-0.6 0.18-0.20 6.1-7.3 | Moderate.

2-10 NP NP 6.0-20 0.05-0.07 6.6-7.3 | Low.
60--75 30-45 15-25 0.6-2.0 0.20-0.22 7.9-8.4 | Moderate.
70--80 41-50 20--30 0.6-2.0 0.15-0.17 7.9-8.4 | Moderate.
T0-80 41-50 2030 0.6-2.0 0.14-0.16 7.9-8.4 | Moderate.

2-10 NP NP 6.0--20 0.05-0.07 5.6-6.5 | Low.
15-30 NP 6.0-20 0.10-0.12 5.6-6.5 | Low.
75-85 3045 0.6-2.0 0.20-0.22 6.6-7.8 | Moderate.
90--100 36-45 0.6-2.0 0.20-0.22 7.0-8.4 | Moderate.
30-100 3045 0.2-0.6 0.21-0.23 5.6-6.0 | Moderate.
95-100 50-70 0.06-0.2 0.11-0.13 5.6-7.3 | High.
95-100 30-45 0.2-0.6 0.18-0.20 6.6-7.3 | Moderate.
30-50 <20 10 2.0-6.0 (0.16-0.18 5.6-7.31 Low.
15-50 =20 10 6.0-20 0.09-0.11 6.6-7.3 | Low.

2-10 NP NP 6.0-20 0.05-0.07 6.6-7.3 | Low.
5180 2040 10 0.6-2.0 0.20--0.22 5.6-7.3 1 Low.
30-50 <20 =10 2.0-6.0 0.16--0.18 6.6-7.3 1 Low.

2-35H NP NP 6.0-20 0.05-0.11 6.6-7.3 1 Low.
95-100 50-75 2545 0.06-0.2 0.12-0.14 6.6-7.8 H.igh.
95-100 50-75 2545 0.06-0.2 0.11-0.13 6.6-7.8 ‘i%ﬁix.
95-100 50-75 2545 0.06-0.2 0.10-0.12 7.4-84 1 High.
60-7H 3045 11-25 0.6-2.0 0.20-0.22 6.1-7.3 | Moderate.
70-80 3560 20-30 0.6-2.0 0.15-0.17 6.6-8.4 | Moderate.
70-80 35-50 20-30 0.6-2.0 0.14-0.16 7.9-8.4 | Moderate.
30-50 <125 < 10 2.0-6.0 0.16-0.18 6.1-7.3 | Low.
85-95 35-50 20-30 0.2-0.6 0.18-0.20 6.1-7.3 | Moderate.
28595 35-50 20-30 0.2-0.6 0.18-0.20 6.6-7.3 | Moderate.
T0-95 30-45 11-25 0.6-2.0 0.22-0.24 Moderate.
85-95 35-50 15-30 0.2-0.6 0.18-0.20 Moderate.
85-95 35-50 1530 0.2-0.6 0.18-0.20 Moderate.
90-100 30-40 11-20 0.6-2.0 0.22-0.24 6.6-8.4 | Moderate.
90-100 30-40 11-20 0.6-2.0 0.20-0.22 7.9-8.4 | Moderate.
90-100 3040 11-20 0.6-2.0 0.20-0.22 7.9-8.4 | Moderate.

5-30 NP NP 6.0-20 0.10-0.12 6.1-7.3 | Low.
12-30 NP NP 6.0-20 0.09-0.12 6.1-7.3 | Low.

3-15 NP NP 6.0-20 0.05-0.07 6.1-7.8 | Low.
90-100 20-40 2-15 0.6-2.0 0.22-0.24 5.6-6.5 | Moderate.
95-100 50-70 2545 <0.06 0.11-0.13 6.1-7.3 | High.
95-100 30-50 11-25 0.2-0.6 0.18-0.20 6.6-7.8 | Moderate.
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TABLE 5.—F stimated soil properties

Depth to Depth Classification
Soil series and map symbols seasonal from USDA texture
high water | surface .
table Unified AASHTO
Feet Tnches
*Hadar: HaC,HaD ____ ... . __ =10 0-24 1 Loamy fine sand .______| SM A-2
For Thurman part of HaD, see Thurman 24-46 ; Clayloam .____________ | CL A-7 or A-6
series. 46-60 | Clay loam .______ CL A-7or A-6
Hobbs: Hb,He,Hd .__.___. . ___ . 25-10 0-20 1 Siltleam _____________ | CL A-4 or A-6
20-37| Siltloam ___.._____ | CL A-6 or A-T7
37-60 ¢ Siltloam ... ____ .____| CL A-6 or A-7
*Hord: He,HhC . ___ 5-10 0-21 Siltleam _____ _______ | CL A-4 or A-6
For Hobbs part of HhC, see Hobbs series, 21-47 | Siltloam ____._____ .1 CL A-40r A6
47-60 | Siltfoam ... ______ | CL A-4or A6
Lamo: Lb . ___ . . _J 235 0-17 | Silty clay loam __.______ | CL A-Tor A-6
17-36 | Silty clay toam _____ ... | CL A-T or A-6
36~60 | Silty clay loam or loam CL A-6 or A-T
Lawet: Le, Ld . . I 21-3 0-10 | Loam e .___..] CL A-6 or A-T
Slickspots part of Ld too variable to he rated. 10-25 | Sandy clay loam ..._.__| CL A-6
256~60 | Sandy clay loam and SC, CL, ML, or A-4 or A-6
sandy loam. SM
Leshara: Le .. ___ .. ___ . . 23-5 0-15 | Siltloam _.______ _____ CL or ML A-4 or A-6
15-26 | Siltloam _...___. ____ | CL or ML A-4 or A-6
26-60 | Siltloam _____..____._ | CL or ML A-4or A-6
Longford:
LG -10 -8 Loam _____ ____. ____ CL or ML A-4or A6
848 | Silty clay ieeeve__..| CH A-T
48-60 | Silty clay loam _.. . CL A-6 or A-7
Lgb2 . _. . . I . 10 0-9 Silty clay , I CH A-T7
9-48 | Silty clay  ___ . __ CH A-T7
48-60 | Silty clay loam __ _._.| CL A6 or A-T
Loretto:
LhA I 5-10 0-18  Fine sandy loam ____. | SM or SC A-2 or A4
18-46 1 Silt loam ceeeee | CL A6 or A-7
46-60 | Siltloam _._____ | CL A-6or A-7
LKA, LKC o -10 0-14 | Loam or silt loam ___ CL or ML, A-4or A-6
14-46 | Loam orsiltloam _.. _ | CL or ML A-4or A6
46-60 | Loamorsiltloam _..._ | CLor ML A-4 or A-6
Loup: Lo, Lp _.._ e .20-1 in Lp; 0-10 | Fine sandy loam _______| SMor SC A-2 or A-4
1-3in Lo, 10-18 | Loamy fine sand ______ SM A-2
1860 1 Finesand ______________ SPor SP-SM A-3 or A-2
Marsh:Ma . e )
Too variable to be rated. )
Moody: MoA MoC .. ____ __ _ I 10 0-10 | Silty clay loam .___.____ | CL A-6 or A-7
10-41 | Silty elayloam ___._____ | CLor CH AT
41-60 | Siltloam _.___.__.. | CL A-6 or A7
*Nora: NoC, NoD, NoE, NtD,NtE _____ | =10 0-7 Silt loam ] CL A-6 or A-T7
For Thurman part of NtD and NtE, see 7-35| Siltloam _.._____ _ ___| CL A-6 or A-7
Thurman series. 35-60 | Silt loam feeee.__.. CL A-6
Ord:
Of 23-5 0-13 | Fine sandy loam _______| SM or SC A-2or A4
13-23 | Fine sandy loam _______| SM or SC A-2or A-4
23-60 | Finesand ________ ____| SP or SP-SM A-2 or A-3
Om_. ___ __ el 23-5 0-14 ) Loam ____________ | ML A4
14-23 | Fine sandy loam _______ | SM or SC A-2or A4
2360 | Finesand __.__________| SPor SP-SM A-2 or A-3




significant to engineering—Continued

Percentage less than 3 inches passing sieve—

No. 4 No. 10 No. 40 No. 200
(4.7 mm) (2.0 mm) | (0.42 mm) [{0.074 mm)
DR 100 50-95 12-25
95-100 95-100 25-95 T0-80
95-100 95-100 85-95 70-80
,,,,,,,,,,,,, 100 95-100 70-95
. o 100 95-100 70-95
,,,,,,,,,,,,, 100 95-100 80-100
. 100 95-100 70-95
e 100 95-100 70-95
,,,,,,,,,,,,, 100 95--100 80-100
. el 100 85-95
. . 100 85-95
,,,,,,,,,,,,, 100 95-100 55-80
100 8H-100 60-75
100 20-100 5060
,,,,,,,,,,,,,, 100 70-100 40-60
,,,,,,,,,,,,, 100 90-100 70-95
e 100 90-100 T0-95
,,,,,, I 100 90-100 T0-95
e 100 85-95 60-75
IO 100 95-100 95-100
S 100 95-100 85-100
I ; 100 95-100 95-100
R . 100 95-100 95-100
. 100 95-100 85-100
[ 100 75-95 30-50
o _ 100 90-100 75-95
,,,,,,,,,,,,, 100 95-100 90-100
I 100 85-95 60-85
,,,,,,,,,,,,, 100 85-95 60-85
o 100 85-95 60--85
100 T5-95 30-50
100 70-95 12-35
100 70-95 3-12
,,,,,,,,,,,,,,,,,,,,,,,,, 100 95-100
,,,,,,,,,,,,, I 100 95-100
,,,,,,,,,,,,,, 100 95-100 95-100
,,,,,,,,,,,, 100 95-100 75-100
,,,,,,,,,,,,,, 100 95-100 90-100
,,,,,,,,,,,,,, 100 95-100 95-100
100 100 75-95 30-50
100 100 75-95 25-45
100 100 70-95 3-12
100 100 85-95 51-80
100 100 75-95 25-45
100 100 70-95 3-12

PIERCE COUNTY, NEBRASKA

T

Plais Availableri
Liquid ticity Permea- water Reaction Shrink-swell
limit index ability capacity potential
Inehes T
Inches perinch
Pereent per hour of soil nH

NP NP 6.0-20 0.10-0.12 5.6-6.5 | Low.
35-50 20-25 0.2-0.6 0.15-0.17 6.6-7.3 | Moderate.
35-50 20-25 0.2-0.6 0.14-0.16 7.3-8.4 ! Moderate.
3040 10-20 0.6-2.0 0.22-0.24 6.1-7.3 | Moderate.
30-45 15-25 0.6-2.0 0.22-0.24 6.1-7.3 | Moderate.
30-45 15-25 0.6-2.0 0.20-0.22 6.6-7.8 | Moderate.
30-40 10-20 0.6-2.0 0.22-0.24 6.1-7.3 | Moderate.
3040 10-25 0.6-2.0 0.20-0.22 6.1-7.3 | Moderate.
25-40 10-25 0.6-2.0 0.20-0.22 6.6-8.4 1 Moderate.
35-50 15-25 0.2-0.6 0.21-0.23 6.6-8.4 | Moderate.
35-50 15-25 0.2-0.6 0.18-0.20 7.9-8.4 1 Moderate.
25-40 11-20 0.2-0.6 0.18-0.20 7.4-8.4 | Moderate.
35-50 15-25 0.6-2.0 0.20-0.22 7.9-8.4| Moderate.
25-4 15-25 0.2-0.6 0.16-0.18 7.9-8.4 1 Moderate.

<35 5-20 0.2-2.0 0.15-0.17 6.6-8.4| Moderate.
2040 520 (.6-2.0 0.22-0.24 6.6-7.8 | Moderate.
20-40 5-20 0.6-2.0 0.20-0.22 7.4-8.4 | Moderate.
20-40 5-15 0.6-2.0 0.20-0.22 6.6-8.4 | Moderate.
2040 5-25 0.6-2.0 0.20-0.22 5.6-6.5 | Moderate.
50-70 25-40 0.06-0.2 0.11-0.13 6.1-7.3 | High.
30-50 11-25 0.2-0.6 (.18-0.20 6.6-7.8 | Moderate.
50-65 25-35H 0.06-0.2 0.12-0.14 5.6-6.5 | High.
50-70 2540 0.06-0.2 0.11-0.13 6.1-7.3 | High.
30-50 11-25 0.2-0.6 0.18-0.20 6.6-7.81 Moderate.

<25 <10 2.0-6.0 0.16-0.18 5.6-6.5 | Low.
3045 11-25 0.6-2.0 0.20-0.22 6.6-7.3 | Moderate.
3045 11-25 0.6-2.0 0.20-0.22 6.6-8.4 | Moderate.
2040 520 0.6-2.0 0.20-0.23 5.6-7.3 | Moderate.
2040 5-20 0.6-2.0 0.18-0.21 6.6-7.3 | Moderate.
2040 520 0.6-2.0 0.18-0.21 6.6-8.4 | Moderate.
<25 <10 2.0-6.0 0.16-0.18 6.1-7.8 | Low.

NP NP 6.0-20 0.09-0.11 6.6-7.8 | Low.

NP NP 6.0-20 0.05-0.07 6.6-7.8 | Low.
35-50 15-25 0.6-2.0 0.21-0.23 6.1-7.3 | Moderate.
41-55 20-30 0.6-2.0 0.18-0.20 6.1-7.3 | Moderate to

high.
30-45 15-25 0.6-2.0 0.20-0.22 7.4-8.4 | Moderate.
3045 11-20 0.6-2.0 0.22-0.24 6.6-7.3 | Moderate.
35-45 15-25 0.6-2.0 0.20-0.22 6.6-8.4 | Moderate.
30-40 11-20 0.6-2.0 0.20-0.22 7.9-8.4 | Moderate.
<25 <10 2.0-6.0 0.16-0.18 6.6-7.81 Low.

<25 <10 2.0-6.0 0.15-0.17 6.6-7.8] Low.

NP NP 6.0-20 0.05-0.07 6.6-7.81 Low.
20-40 <10 0.6-2.0 0.20-0.22 6.6-7.8| Low.

<2b <10 2.0-6.0 0.15-0.17 6.6-8.41 Low.

NP NP 6.0-20 0.05-0.07 6.6-7.8] Low
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TABLE b.—FE stimated soil properties

) ) Depth te Depth Classification
Soil series and map symbols seasonal from USDA texture
high water | surface .
table Unified AASHTO
Feet Inches
Ortello: N
OrA, OrC, OsA . ___ . e >10; 0-19 | Fine sandy loam _______| SM or SC A-2 or A-4
5-10 un 19-26 | Fine sandy loam ________ SM A-2or A4
OsA. 26-680 | Loamy finesand ________ SM or SP-SM A-2
OtA . 5-10 0-121 Loam ______ ___________ ML A4
12-26 | Fine sandy loam ________ SM A-2 or A4
26-60 | Loamy fine sand ________ SM or SP-SM A-2
Orwet: Ou _..___ e . 21-3 0-18 | Loam or fine sandy loam]| SM or ML A-4or A-6
1824 | Loamysand ___ ________ SM or SP-SM A-2
24-60 Sand _________  ________ SP, SP-SM, or A-2 or A-3
SM
Ovina:
OVvA,Ox ... ... 3-5 0-20 | Fine sandy loam ________ SM or SC A-2 or A-4
Slickspots part of Ox too variable to be 20-27 | Fine sandy loam ________{ SM or SC A-2 or A-4
rated. 27-60 | Loamy fine sand ._______| SM or SP-SM A-2 or A-3
OwA ,, . 3-5 0-12 | Loam PO { ML A-4
12-27 | Fine sandy loam ... _____ SM or SC A-2or A4
27-60 | Loamy fine sand ________ SM or SP-SM A-2 or A-3
Paka:
PabD I - ; =10 0-15 | Sandy loam and loam __| SM or SC A-20or A-4
15-28 | Clay loam ______________ CL A-6 or A-7
28-60 | Silty clay loam and silt CL A6 or A-7
loam.
PkD . _ - =10 0-7 Sandy elay loam _____ | SCor CL A-6or A-7
7-35 | Clay loam e CL A-6 or A-7
35-60 | Silty clay loam and silt CL A-6 or A-T
loam.
Sandy alluvial land: Sx e (?)
Too variable to be rated.
Silty alluvialland: Sy ____ . __ .. (%)
Too variable to be rated.
Simeon: 80 ... __ _ _ =10 0-9 Sandy loam _______ - SM or 8C A-2or A-4
9-13 | Loamysand ______.______| SMor SP-SM A-2 or A-3
13-60 | Medium and coarse sand.| SP or SP-SM A-3
Slickspots F— e e 235
Mapped only in complexes with Clamo,
Lawet, and Ovina soils. Too variable to be
rated.
*Thurman: ThA, ThC, TmA, TnD, TVC ______ =>10; 0-15 | Loamy fine sand ..______| SM or SP-SM A-2 or A-3
For Valentine part of TvC, see Valentine 5-10 in 15-19 | Loamy finesand ________ SM or SP-SM A-2or A-3
series. TmA. 19-60 | Finesand ______________ SP-SM or SP A-3 or A-2
Trent: Tw ________ J _ 25-10 0-21 | Silty clay loam _____.__ .| CL A-~T or A-6
21-55 | Silty clay loam ________ | CL A-T or A-6
55-60G 1 Silt loam .} CL A-6
*Valentine: VaBE, VtE .. ______. ... __ =10 0-5 Fine sand L SM or SP-SM A-2 or A-3
For Thm‘man part of VIE, see Thurman 560 | Fine sand . ___.] SPorSP-sM A3
series.
Wet alluvial land: Wx ________ . 201

Too variable to be rated.

I NP = Nonplastic.
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PIERCE COUNTY, NEBRASKA

Percentage less than 3 inches passing sieve— Plas- Available
- -+ Liguid ticity Permea- water Reaction Shrink-swell
No. 4 No. 10 No. 40 No. 200 limit index ability capacity potential
(4.7mm) | (2.0mm)| (0.42 mm)| (0.074 mm)
Inches
fnches per inch
Percent per hour of soil pH

100 100 75-95 25-45 <25 <10 2.0-6.0 0.16-0.18 6.1-6.5 | Low.

100 100 75-95 25-45 <25 <10 2.0-6.0 0.15-0.17 6.1-7.3 | Low.

100 100 70-95 10-30 NP NP 6.0-20 0.08-0.10 6.1-7.3 | Low.

100 100 85-95 51-80 2040 <10 0.6-2. 0.20-0.22 6.1-7.3 | Low.

100 100 75-95 30-50 <25 <10 2.0-6.0 0.15-0.17 6.1-7.3 | Low.

100 100 70-95 10-30 NP NP 6.0-20 0.08-0.10 6.1-7.3 | Low.

100 100 85-95 36-5H5 2040 <15 0.6-6.0 0.16-0.22 7.9-8.4 | Low.

100 100 70-95 10-30 NP NP 6.0-20 0.09-0.11 6.6-7.8 | Low.

100 100 70-95 3-15 NP NP 6.0-20 0.05-0.07 6.6-7.8 | Low.

100 100 75-95 30-50 <25 <10 2.0-6.0 0.16-0.18 6.1—7.5 Low.

100 100 75-95 30-50 <25 <10 2.0-6.0 0.15-0.17 6.6-7.3 | Low.

100 100 70-95 8-20 NP NP 6.0-20 0.08-0.10 6.6-7.8 | Low.

100 100 85-95 51-80 20-40 <10 0.6-2. 0.20-0.22 6.6-7.8 | Low.

100 100 75-95 30-50 <25 <10 2.0-6. 0.15-0.17 66-28 Low.

100 100 70-95 820 NP NP 6.0-2 0.08-0.10 6.6-7.8 | Low.
,,,,,,,,,,, 100 60-85 30--H60 <25 <10 2.0-6. 0.13-0.15 6.1-6.5 | Low.
,,,,,,,,,,,, 100 90-100 70-80 30-45 11 25 0.2-0. 0.15-0.17 6.1-7.3 | Moderate.
,,,,,,,,,,, 100 95-100 85-100 3045 11-25 0.2-2. 0.18-0.20 7.4-8.4 | Moderate.
,,,,,,,,,,, 100 80-90 36-55 30-45 11-25 0.2-0.6 0.18-0.20 6.1-7.3 | Moderate.
,,,,,,,,,,,, 100 90-100 70-80 30-45 11-25 0.2-0.6 0.15-0.17 6.1-7.3 | Moderate.
,,,,,,,,,,,, 100 95100 85-95 30-45 11-25 0.2-0.6 0.18-0.20 7.4-8.4 | Moderate.

99-100 99-100 60-70 3040 <25 <10 2.0-6.0 0.13-0.15 6.1-6.5 | Low.

99-100 99-100 51-75 8-25 NP NP 6.0-20 0.08-0.11 6.1-6.5 | Low.

99-100 99-100 51-70 2-10 NP NP 6.0-20 0.04-0.06 6.1-7.3 | Low.
,,,,,,,,,,,,, 100 R0-95 5-20 NP NP 6.0-20 0.10-0.12 5.6-6.5 | Low.
,,,,,,,,,,,,,, 100 75-95 8-25 NP NP 6.0-20 0.09-0.11 5.6-6.5 | Low.
,,,,,,,,,,,, 100 75-90 3-12 NP NP 6.0-20 0.05-0.07 5.6-7.3 | Low.
,,,,,,,,,,,, 100 95-100 85-100 35-50 20-30 0.6-2.0 0.21-0.23 5.6-7.3 | Moderate.
,,,,,,,,,,,, 100 95-100 85-100 30-45 11-25 0.6-2.0 0.18-0.20 6.1-7.3 | Moderate.

,,,,,,,,,,, 100 90-100 70-100 25-35 11-20 0.6-2.0 0.20-0.22 6.6-8.4 | Low to
moderate.

,,,,,,,,,,,, 100 75-95 5-20 NP NP 6.0-20 0.07-0.09 5.6-6.5 | Low.
,,,,,,,,,,,, 100 80-99 2-10 NP NP 6.0-20 0.05-0.07 5.6-7.3 | Low.

2 Subject to flooding.
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TABLE 6.—Interpretations of

[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 in
for referring to other series that

Soil series
and

Degree and kind of limitation for—

Septic tank

Dwellings with

Local roads

) : X Shallow : Sanitary
map symbols absorption Sewage lagoons o or without . and
P fielrc)is K K excavations basements landfill! streets
Bazile: BaA, BbA, Slight if tile is Severe: rapid Severe: sand Slight Severe: rapid Slight: sand
BbC, BcA, BeC, placed at permeability below depth of permeability in subject to
BdA. contact of below depth of about 27 sand below blowing in cut
sandy 27 inches.? inches; vertical depth of about areas.
material.? cuts subject to 27 inches.?
caving.

Betts: BeD2 | Moderate: Moderate where Slight where Moderate: Moderate: fair Moderate:
moderate slopes are less slopes are less moderate cover soil; clay moderate
permeability. than 7 percent. than ¥ percent. shrink-swell loam texture; shrink-swell

Severe where Moderate potential. moderate potential;
slopes are more where slopes permeability. slopes of 3 to 11
than 7 are more than & percent.
percent: dikes percent: clay
needed on loam texture.
steeper slopes.
Blown-out land: Slight? Severe: rapid Severe: sand Slight Severe: rapid Moderate where
Bn. permeability.? texture; subject permeability; slopes are less
to caving. poor cover soil; than 8 percent.
fine sand Severe where
texture.? slopes are more
than 8 percent.
*Boelus: BoA, Moderate: Moderate: Slight Moderate: Slight  __________ Slight: subject to
BoC. moderate moderate moderate to low| water erosion
For Loretto permeability permeability. shrink-swell and soil
part, see below depth of potential; blowing;
Loretto 2 feet. hazard of frost hazard of frost
series. action. action.

Butler: Bt _.__.] Severe: slow Slight Severe: wet; Severe: subject Moderate to Severe: subject
permeability. subject to to flooding; severe: to flooding;

floeding. high shrink- subject to high shrink-
swell potential; flooding; wet in swell potential;
subject to frost spring; poor subject to frost
action. cover soil. action.

Cass: Ca, Cb _.. | Severe: subject | Severe: Severe: sand in | Severe: subject | Severe: subject | Moderate:
to flooding.? moderately lower part; to flooding. to flooding.? subject to

rapid vertical cuts flooding.
permeability; subject to

subject to
flooding.?

caving.
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31

such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions
appear in the first column of this table]

Suitability as a source of—

Soil features affectihgv

Fair: moder-
ate shrink-
swell poten-
tial; needs
compaction
control.

Good to fair:
compaction
easily ob-
tained; sub-
ject to soil
blowing.

Fair to good:
moderate
shrink-swell
potential.

Poor: high
shrink-swell
potential;
subject to
frost action;
compaction
control diffi-
cult.

limited use
because of
poor grada-
tion.

Unsuited:
sand not
available.

Poor: grada-
tion provides
very limited
use.

Unsuited:
sand not
available.

Unsuited:
sand not
available.

Poor: limited
use because
of fines and
gradation of
sand; coarse
material at
depth of
about 4 feet.

Poor: suitable
material too
thin.

Poor: low fer-
tility; coarse
texture.

Poor to a depth
of 2 feet, fair
below.

Fair: silty
clay loam
surface
layer 8 to 16
inches thick.

Good: subject
to soil blow-
ing at
source.

Low seepage;
moderately
sloping.

High seepage
because of
rapid perme-
ability.

Moderate see-
page.

Low seepage;
suited to
dugouts
with sur-
face water
supply.

Moderate to
high see-
page below
depth of 20
inches.

Low permea-
bility when
compacted;
good com-
paction
characteris-
ties.

High permea-
bility when
compacted.®

Fair compac-
tion charac-
teristics; low
permeability
below depth
of 2 feet
when com-
pacted.

Poor compac-
tion charac-
teristics; low
permeability
when com-
pacted.

Low permea-
bility when
compacted.

Well drained __

Excessively
drained; all
features fa-
vorable.

Well drained;
all features
favorable.

Slow permea-
bility; sub-
ject to flood-
ng.

Well drained;
subject to
rare flood-
ing.

inches; moder-
ately slow
permeability in
subsoil; moder-
ate available
water capacity.

Gently sloping to

moderately
sloping; moder-
ately low sur-
face intake
rate; moderate
permeability in
subsoil; high
available water
capacity; haz-
ard of water
erosion.

Rapid permeabil-

ity; subject to
severe soil
blowing.?

Nearly level to
gently sloping;
high surface in-
take rate; mod-
erate permea-
bility in subsoil;
high available
water capacity;
subject to
water erosion
and soil blow-
ing.

Nearly level; very
low surface in-
take rate; slow
permeability in
subsoil; moder-
ate available
water capacity;
needs adequate
surface drain-
age.

Nearly level;
moderate avail-
able water ca-
pacity; rapid
surface intake
rate; moder-
ately rapid
permeability in
subsoil; rare .
flooding; sub-
ject to soil
blowing.

Pond Embankments,| Drainage for Terraces
Roadfill Sand Topsoil reservoir dikes, and crops and Irrigation and
areas levees pasture diversions
Good: A-3 Fair: fine Fair: 8to 16 High seepage | Good compac- | Well drained; | Moderate surface | Nearly level to
material be- sand below inches of below depth tion charac- all features intake rate; gently slop-
low depth of depth of 27 suitable ma- of 27 inches. teristics. favorable. sand at depth ng.
27 inches. inches has terial. of about 27

Gently sloping
to moder-
ately slop-
ing; hazard
of water ero-
sion.

Nearly level to
gently undu-
lating; sub-
ject to soil
blowing.

Nearly level?

Nearly level.?
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TABLE 6.—Interpretations of

Soil series

Degree and kind of limitation for—

and

Septic tank

Dwellings with

Local roads

: Shallow : Sanita
map symbols absorption Sewage lagoons . or without ary and
fiel%s ge T excavations basements landfill streets

*Clamo: Cc, Cd__j Severe: slow Slight if lagoon is | Severe: water Severe: subject | Severe: water Severe: subject

For Slickspots permeability; located above table interferes, to flooding; table at depth to flooding;
part of Cd, water table at water table. depending on high shrink- of 3 to & feet; high shrink-
see depth of 3 to 8 depth of swell potential; poor cover soil; swell potential;
Slickspots. feet. excavation. water table at area method corrosion of

depth of 3 to 8 feasible in metal pipe
feet. places. possible.

Clarno: CeC, Moderate where | Moderate where Slight  __________ Moderate: Slight: fair cover | Moderate:

CeD. slopes are less slopes are less moderate soil. moderate
than 8 than 7 shrink-swell shrink-swell
percent: percent: potential; potential;
moderate moderate slopes of more slopes of more
permeability. permeability. than 8 percent than 8 percent

Severe where Severe where in CeD; subject in CeD.
slopes are more slopes are more to frost action.
than 8 percent. than 7 percent.

Colo: Cf, Co Severe: Severe: location | Moderate: water | Severe: subject | Severe: water Severe: subject
moderately of water table table at depth to flooding; table at depth to frost action
slow determines of 3 to 8 feet; water table at of 3 to 8 feet, and flooding.
permeability; depth of lagoon subject to depth of 3 to 8
subject to excavation; flooding. feet; subject to
flooding; water subject to frost action.
table at depth flooding.
of 3 to 8 feet.

*Crofton: CrC2, |Moderate where | Moderate where | Slight where Slight where Slight: area type | Slight where
CrE2, CrF, CsC2, slopes are less slopes are less slopes are less slopes are less landfill suited slopes are less
CsD2, CsE2. than 15 than 7 than 8 percent. than 8 percent. to places where than 8 percent.

For Nora part percent: percent: Moderate where Moderate where slopes are Moderate where
of CsC2, moderate moderate slopes are 8 to slopes are 8 to steepest; good slopes are 8 to
CsD2, and permeability. permeability; 15 percent. 15 percent. cover soil. 15 percent.
CsE2, see Severe where needs sealing. Severe where Severe where Severe where
Nora slopes are more| Severe where slopes are more slopes are more slopes are more
series. than 15 slopes are more than 15 than 15 than 15

percent. than 7 percent. percent: percent. percent.
vertical cuts
stable if soil is
dry.
Elsmere: EaA ___Severe: water Severe: water Severe: water Severe: water Severe: high Moderate:

table at depth
of 3 to 8 feet.?

table at depth
of 3 to 8 feet;
rapid
permeability.?

table at depth
of 3 to 8 feet;
excavations
subject to
caving.

table at depth
of 3 to 8 feet;
excavations
subject to
caving; hazard
of seepage.

water table.?

subject to frost
action; water
table at depth
of 3 to 8 feet.
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Suitability as a source of —

Soil features affecting—

to good com-
paction
characteris-
tics.

subsoil; subject
to soil blowing;
somewhat

poorly drained.

Pond Embankments, | Drainage for Terraces
Roadfill Sand Topsoil reservoir dikes, and crops and Irrigation and
areas levees pasture diversions

Poor: high Unsuited: Poor: poor Low seepage; | Poor compac- | Slow permea- | Nearly level; very | Nearly level.?
shrink-swell sand not workability water table tion charac- bility; water low surface in-
potentia}; available. because of at depth of 3 teristics; low table at take rate; slow
compaction silty clay to 8 feet; permeability depth of 3 to permeability in
control diffi- texture. suited to du- when com- 8 feet; sub- subsoil; moder-
cult; corro- gouts. pacted. ject to flood- ate available
sion of metal ing. water capacity;
pipe possi- subject to flood-
ble. ing.

Fair: moder- |Unsuited: Fair: 8to 16 Low seepage Low permea- Well drained; | Gently sloping to |Gently sloping
ate shrink- sand not inches of bility when all features moderately to moder-
swell poten- available. suitable soil compacted; favorable. sloping; moder- ately slop-
tial; needs material. fair to good ate surface in- ing; hazard
compaction compaction take rate; mod- of water ero-
control. characteris- erate permea- sion; few

tics. bility in subsoil; stones.
high available
water capacity;
hazard of water
erosion; few
stones.

Fair to poor: Unsuited: Good _._.____ Low to moder-{ Low permea- Moderately Nearly level; Nearly level?
subject to sand not ate seepage; bility when slow perme- moderately
frost action available. water table compacted; ability; slow to moder-
and flooding; at depth of 3 fair to good water table ate surface in-
needs com- to 8 feet; compaction at depth of 3 take rate; mod-
paction con- suited to characteris- to 8 feet; erately slow
trol; moder- dugouts. tics. subject to permeability in
ate shrink- flooding. subsoil; high
swell poten- available water
tial. capacity; sub-

ject to soil
blowing and
flooding.

Fair: moder- [Unsuited: Poor: less Moderate Good compac- | Well drained; |Moderate surface |Severe hazard
ate shrink- sand not than 8 seepage. tion charac- all features intake rate; of water ero-
swell poten- available. inches of ) teristics; favorable. moderate sion; low fer-
tial; needs suitable ma- needs close permeability in tility; not
compaction terial; low control; sub- subsoil; high applicable
control. fertility. ject to con- available water on steepest

solidation on capacity; haz- slopes.
wetting and ard of water er-
loading; ero- osion; not
dible slopes. suited where
slopes are more
than 8 percent.

Fair to good: Poor: fines; Poor: erodible| High seepage; | High permea- | Rapid permea- Nearly level; low |Nearly level?
soil is easily limited uses sandy soil; water table bility when bility; water ava]lqble water
compacted; because of low fertility. at depth of 3 compacted; table at capacity; very
borrow gradation. to 8 feet; foundations depth of 3 to high surface n-
areas wet in suited to subject to 8 feet. take rate; rapid
spring. dugouts seepage; fair permeability in
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TABLE 6.—Interpretations of

Soil series
and

Degree and kind of limitation for—

Septic tank

Dwellings with

Local roads

map symbols absorption Sewage lagoons S‘}}%“QW . or without Slanétfaﬁ? and
fields excavations basements andit streets

Fillmore: Fm Severe: very Shight if protected | Severe: subject | Severe: subject | Severe: subject | Severe: subject
slow from ponding. to ponding; to ponding; to ponding; fair to ponding;
permeability; Severe if ponded. poorly drained; high shrink- to poor cover high shrink-
subject to silty clay swell potential; soil; water swell potential;
ponding. texture in subject to frost table is subject to frost

subsoil. action. relatively deep action.
in soils of very
slow
permeability.
*Hadar: HaC, Severe: Moderate where Moderate: clay Moderate: Slight ... Moderate where
HaD. moderately slopes are less loam texture, moderate slopes are less
For Thurman slow than 7 percent. shrink-swell than 8
part of permeability Severe where potential below percent:
HaD, see below depth of slopes are more depth of 2 feet; subject to frost
Thurman 2 feet, than 7 percent. subject to frost action in upper
series. action. 2 feet.

Severe where
slopes are more
than 8 percent.

Hobbs: Hb, He, Moderate: Moderate: Severe: subject | Severe: subject | Severe: subject | Severe: subject

Hd. moderate moderate to flooding and to flooding and to flooding. to flooding and
permeability. permeability. caving. frost action. frost action.
Severe for Hd: Severe where not
subject to protected.
occasional
flooding.

*Hord: He, HhC. | Moderate: Moderate: Shight Moderate: Slight:  good Moderate:

For Hobbs moderate moderate moderate cover soil. subject to frost
part of permeability. permeability; shrink-swell action; HhC has
HhC, see HhC has slopes potential. slopes of 0 to 7
Hobbs of 0 to 7 percent.
series. percent.

Lamo: Lb.. Severe: Severe: subject |Severe: subject |Severe: subject |Severe: subject | Severe: subject
moderately to flooding to caving; to flooding; to flooding; to frost action;
slow where not water table at water table at water table at moderate
permeability; protected; depth of 3t 8 depth of 3 to 8 depth of 3t0 8 shrink-swell
subject to water table at feet, feet; subject to feet. potential.
flooding; water depth of 3to 8 frost action.
table at depth feet.
of 3 to 8 feet.

*Lawet: Lc, Ld ___| Severe: Severe: water Severe: water Severe: water Severe: water Severe: subject

For Slickspots moderately table at a depth table at a depth table at a depth table at a depth to flooding and
part of Ld, slow of 1 foot to 5 of 1 foot to 5 of 1 foot to 5 of 1 foot to 5 frost action;
see permeability; feet. feet; subject to feet; subject to feet. hazard of
Slickspots. water table at a caving and flooding, corrosion to

depth of 1 foot flooding. caving, and metal pipe.

to b feet,

frost action.
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Suitability as a source of— Soil features affecting—
) Pond Embankments, |Drainage for Terraces
Roadfill Sand Topsoil reservoir dikes, and crops and Irrigation and
areas levees pasture diversions

Poor: high Unsuited: Fair to poor: Low seepage; |Fair to poor Very slow Nearly level; slow | Nearly level?
shrink-swell sand not poor worka- suited to dug{ compaction permeabil- surface intake
potential; available. bility to outs with characteris- ity; subject rate; slow
borrow ) depth of 4 surface tics; low to ponding; permeability in
areas wet in feet; wet in water sup- permeability surface subseil; moder-
spring; sub- spring. ply. when com- drainage ate available
Ject to frost pacted. outlets not water capacity;
action. available in subject to pond-

most places. ing.

Fair: moder- |Fair: limited | Poor: subject | Low seepage Medium to low |Well drained; [|Gently undulat- Gently undu-
ate shrink- sand to a to soil blow- below depth permeability all features ing to rolling; lating to
swell poten- depth of 2 ing and of 2 feet. when com- favorable. high surface in- rolling; sub-
tial; subject feet. water ero- pacted; sus- take rate; mod- jeet to soil
to frost ac- sion; me- ceptible to erately slow blowing;
tion. dium fertil- seepage to permeability in hazard of

ity. depth of 24 subsoil; moder- water ero-
inches; fair ate available sion.
to good com- water capacity;
paction subject to soil
characteris- blowing; soil in
ties. HaD not suited.

Fair: moder- | Unsuited: Good: Hd wet | Moderate see- |Fair compac- Well drained; |Nearly level; Nearly level.®
ate shrink- sand not after flood- page. tion charac- Hd subject moderate sur-
swell poten- available. ing. teristics; to occasional face intake
tial; subject subject to flooding. rate; moderate
to flooding. water ero- permeability in

sion. subsoil; high
available water
capacity; sub-
ject to flooding.

Good to fair: Unsuited: Good .| Moderate see- |Good compac- | Well drained; |Nearly level to Nearly level to
moderate sand not page. tion charac- all features gently sloping; gently slop-
shrink-swell available. teristics; favorable. moderate sur- ing.
potential; HhC suscep- face intake
subject to tible to rate; moderate
frost action. water ero- permeability in

sion. subsoil; high
available water
capacity; haz-
ard of water er-
osion in HhC.

Poor: subject | Unsuited: Fair: silty Low to moder- |Fair to good Moderately Nearly level; low | Nearly level?
to frost ac- sand not clay loam ate seepage; compaction slow perme- surface intake
tion; borrow available. texture. water table characteris- ability; rate; moder-
areas wet in at depth of 3 tics; low water table ately slow
spring; mod- to 8 feet; permeability at depth of 3 permeability in
erate shrink- suited to du- when com- to 8 feet; subsoil; high
swell poten- gouts. pacted. subject to available water
tial. flooding. capacity; sub-

ject to flooding.

Poor: subject |Unsuited: Poor: high Water table at |Fair to good Moderately Gy Nearly level.?
to frost ac- sand not water table. a depth of 1 compaction slow perme-
tion; borrow available. foot to 5 characteris- ability;
areas wet; feet; well tics; borrow water table
hazard of suited to dug-| areas wet. at a depth of
corrosion to outs. 1 foot to D
metal pipe. feet; subject

to flooding;
drainage
outlets not
available in
most places.
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TABLE 6.—Interpretations of

Soil series
and

Degree and kind of limitation for—

Septic tank

Dwellings with

Local roads

map symbols absorption Sewage lagoons Shallow or without Sanitary and
fields ® K excavations basements landfill streets

Leshara: Le __| Severe: water Moderate to Moderate to Severe: subject |Severe: water Moderate to
table at a depth severe: severe: to flooding, table at a depth severe:
of 3 to 8 feet; subject to subject to caving, and of 3 to 8 feet; subject to
moderate flooding; water caving,; water frost action; subject to flooding and
permeability; table at a depth table at a depth water table at a flooding. frost action.
subject to of 3 to 8 feet. of 3 to 8 feet. depth of 3 to 8
flooding. feet.

Longford: LfC, Severe: slow Slight where Slight ________._ Severe: high Slight to Severe: high

LgD2. permeability. slopes are less shrink-swell moderate: shrink-swell
than 2 percent. potential at a poor cover soil potential.
Moderate where depth of 1 foot above a depth
slopes are 2 to 7 to 4 feet; slow of 4 feet.
percent. permeability.
Severe where
slopes are more
than 7 percent.
Loretto: LhA, Moderate: Moderate: Shght .. Moderate: Shght Slight: subject to
LkA, LkC. moderate moderate moderate frost action.
permeability. permeability; shrink-swell
slopes of 1 to 7 potential;
percent in LkC. subject to frost
action.

Loup: Lo, Lp_--__| Severe: water Severe: water Severe: water Severe: water Severe: high Severe: subject
table at a depth table at a depth table at a depth table at a depth water table.? to flooding and
of 0 to 5 feet; of 0 to 5 feet; of 0 to 5 feet; of 0 to 5 feet; frost action;
subject to subject to subject to subject to water table at a
flooding.?2 3 flooding.? caving; fine flooding. depth of 0 to 5

sand feet.
underlying
material.

Marsh: Ma Very severe: Very severe: Very severe: Very severe: Very severe: Very severe:
high water high water high water high water high water high water
table. table; subject table; subject table; subject table. table; subject

to flooding. to flooding. to flooding. to flooding;
susceptible to
frost action.

Moody: MoA, Moderate: Moderate Slight ________ . Moderate: Moderate: silty | Moderate:

MoC. moderate limitation if moderate to clay loam moderate to
permeability. soil is high shrink- texture in high shrink-

compacted on
bottom and side
slopes of
lagoon:
moderate
permeability.

swell potential
at a depth of 1
foot to 3.5 feet.

subsoil: good
cover soil below
a depth of 1 foot
to 3.5 feet.

swell potential;
subject to frost
action.
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Suitability as a source of-—

Soil features affecting—

capacity; sub-
ject to water

erosion.

Pond Embankments, |Drainage for Terraces
Roadfill Sand Topsoil reservoir dikes, and crops and Irrigation and
areas levees pasture diversions

Fair to poor: Unsuited: Good to fair: Moderate see- | Fair compac- Moderate Moderate perme- | Nearly level.®
subject to sand not wet in page; water tion charac- permeabil- ability; water
frost action; available. spring. table at a teristics; low ity; water table at a depth
borrow depth of 3 to permeability table at a of 3 to 8 feet;
areas wet in & feet; suited when com- depth of 3 to subject to flood-
spring; mod- to dugouts. pacted; 8 feet; sub- ing.
erate shrink- needs foun- ject to flood-
swell poten- dation iny.
tial. drains in

places.

Fair to poor: Unsuited: Poor: less Low seepage _.| Fair to poor Slow permea- | Gently sloping to Gently sloping
high shrink- sand not than 8 compaction bility. moderately to moder-
swell poten- available. inches of characteris- sloping; low ately slop-
tial; difficult suitable soil tics; low surface intake ing; hazard
compaction material; permeability rate; slow of water ero-
control. poor worka- when com- permeability in sion.

bility. pacted. subsoil; moder-
ate available
water capacity;
hazard of water
erosion; LgD2
not suited.

Good to fair: Unsuited: Good to fair: Moderate see- | Fair to good Well drained; Nearly level to Nearly level to
subject to san(_i not subject to page. compaction all features gently sloping; gently slop-
frost action. available. soil blowing characteris- favorable. low to moder- ng.

and water ties; medium ately low sur-

erosion; 8 to to low face intake

16 inches of permeability rate; moderate

suitable soil when com- permeability in

material. pacted; ero- subsoil; high

dible slopes. available water

capacity; sub-
ject to soil
blowing and
water erosion.

Poor: subject | Poor: fine Poor: water Water table at | Moderate to Water table at { (*) __________ . ___ Nearly level?
to frost ac- sand; limited table at a a depth of 0 high perme- a depth of 0 )
tion; high gradation depth of 0 to to b feet; ability when to 5 feet;
water table. below a 5 feet. well suited compacted; poor diteh

depth of 18 to dugouts. susceptible stability in
inches. to seepage sandy un-
in founda- derlying soil;
tions. drainage
outlets not
available in
most places.

Very poor: Unsuited: Very poor: Water table () ____._______|Water table 3 ).
very poorly sand not very poorly over surface over surface
drained. available. drained. and rarely and rarely

lower than lower than

18 inches; 18 inches;

well suited tile outlets

to dugouts. not availa-
ble.

Fair: moder- | Unsuited: sand | Fair: about 8 | Low to moder-| Fair compac- Well drained; | Nearly level to Nearly level to
ate to high not availa- inches of ate seepage, tion charae- all features gently sloping; sloping.
shrink-swell ble. suitable soil depending teristics; favorable. moderately low
potential; material. upon depth subject to surface intake
needs com- of excava- consolida- rate; slow to
paction con- tion. tion upon moderate
trol. wetting and permeability in

loading of subsoil; high
foundation. available water
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Soil series
and
map symbols

NoD, NoE, NtD,
NtE.

For Thurman
part of NtD
and NtE,
see
Thurman
series.

Ord: Of, Om . __

Ortello: OrA, OrC,
OsA, OtA,

Orwet: Qu

*Ovina: OvA,
OwA, Ox.

For Slickspots
part of Ox,
see
Slickspots.

Septic tank
absorption
fields

Moderate where
slopes are less
than 15
percent:
moderate
permeability.

Severe where
slopes are more
than 15
percent.

Severe: water
table at a depth
of 3 to 8 feet;
subject to
flooding.?

Slight? _ I

Severe: water
table at a depth
of 1 foot to 5
feet; subject to
flooding.2

Severe: water
table at a depth
of 3 to 8 feet.2

SOIL SURVEY

TABLE 6.—Interpretations of

Degree and kindwoyr'" Hmitation for—

Sewage lagoons

Dwellings with

Local roads

Moderate where

slopes are less
than 7
percent:
moderate
permeability.
Severe where
slopes are more
than 7 percent.

Severe: water
table at a depth
of 3 to ¥ feet;
moderately
rapid
permeability to
depth of about
2 feet and rapid
permeability
below; subject
to occasional
flooding.?

Severe:
moderately
rapid
permeability to
depth of 2 feet
and rapid
permeability
below.

Severe: water
table at a depth
of 1 foot to H
feet; rapid
permeability.?

Severe: water
table at a depth
of 3 to 8 feet;
moderately
rapid
permeability .2

Shallow p Sanitary
b or without - and
excavations basements landfill* streets
Slight where M(V)Vderate: Slight: good Moderate where

slopes are less
than 8 percent.
Moderate where
slopes are 8 to
15 percent.
Severe where
slopes are more
than 15
percent.

Severe: water
table at a depth
of 3 to 8 feet;
subject to
caving.

Shight: subject to
caving.

Severe: water
table at a depth
of 1 foot to 5
feet; subject to
caving; sand
below a depth
of 18 inches.

Severe: water
table at a depth
of 3 to 8 feet;
subject to
caving.

moderate
shrink-swell
potential;
subject to frost
action; hazard
of water
erosion.

Severe: subject
to flooding;
water table at
depth of 3 to 8
feet; subject to
frost action.

Slight

Severe: water
table at a depth
of 1 foot to 5
feet; subject to
flooding.

Moderate: water
table at a depth
of 3 to 8 feet;
subject to
caving and wall
seepage;
subject to frost
action.

cover soil.

Severe: water
table at a depth
of 3 to 8 feet.2

Severe:
moderately
rapid
permeability;
good where no
ground-water
pollution
hazard.

Severe: water
table at a depth
of 1 foot to 5
feet.?

Severe: water
table at a depth
of 3 to 8 feet;
moderately
rapid
permeability.?

slopes are less
than 8
percent:
moderate
shrink-swell
potential;
subject to frost
action; hazard
of water
erosion.

Severe where
slopes are more
than 8 percent.

Severe: subject
to flooding and
frost action.

Slight: subject to
501l blowing.

Severe: subject
to flooding and
frost action;
water table at a
depth of 1 foot
to 5 feet.

Severe: subject
to frost action;
hazard of
corrosion to
metal pipe.
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Suitability as a source of—

Soil features affecting—

spring.

Good: needs
confinement
for stable
slopes.

Poor: subject
to frost ac-
tion and
flooding;
borrow
areas wet in
spring.

Poor: subject
to frost ac-
tion; borrow
areas wet in
spring; haz-
ard of corro-
sion to
metal.

depth of 2
feet in most
places.

Poor: limited
uses because
of gradation.

Poor: limited
use because
of poor gra-
dation.

Poor: limited
use because
of poor gra-
dation.

borrow
areas wet in
spring.

Good to fair:
sandy and
subject to
soil blowing
in places.

Poor: water
table at a
depth of 1
foot to b feet.

Fair: 12
inches of
suitable soil
material;
sandy; sub-
ject to soil
blowing.

depth of 3 to
8 feet; suited
to dugouts.

High seepage
below a
depth of 2
feet.

Moderate see-
page; water
table at a
depth of 1
foot to b
feet; well
sulted to
dugouts.

Moderate to
high see-
page; water
table at a
depth of 3 to
8 feet; suited
to dugouts.

embank-
ments and
foundation
areas sub-
ject to see-
page.

Medium
permeability
when com-
pacted; good
workability;
erodible
slopes.

Moderate to
high perme-
ability when
compacted;
subject to
seepage in
both em-
bankment
and founda-
tion areas.

Low to me-
dium perme-
ability when
compacted;
subject to
seepage in
fills and
foundations.

at a depth of
3 to 8 feet;
subject to
flooding.

Well drained;
all features
favorable.

Water table at
a depth of 1
foot to b
feet; poor
ditch stabil-
ity in sand;
drainage
outlets not
available in
most places.

Moderately
rapid perme-
ability;
water table
at a depth of
3 to 8 feet.

erately rapid
permeability in
subsoil; moder-
ate available
water capacity;
subject to soil
blowing and
flooding.

Nearly level to
gently undulat-
ing; moderately
high surface in-
take rate; rapid
permeability in
subsoil; moder-
ate available
water capacity;
subject to
water erosion
and soil blow-
ing.

Water table at a

depth of 1 foot
to b feet.®

Nearly level;

moderately
rapid surface
intake rate;
moderately
rapid permea-
bility in subsoil;
moderate avail-
able water ca-
pacity; subject
to soil blowing.

) Pond Embankments, | Drainage for Terraces
Roadfill Sand Topsoil reservoir dikes, and crops and Irrigation and
areas levees pasture diversions
Fair: moder- | Unsuited: Fair to poor: Moderate see- | Fair compae- | Well drained; | Gently sloping to |Gently sloping
ate shrink- sand not B to 16 page. tion charac- all features strongly slop- to strongly
SweH poten- available. inches of teristics; favorable. ing; moderate sloping; haz-
tial; subject suitable ma- subject to surface intake ard of water
to frost ac- terial on consolida- rate; moderate erosion.
tion; hazard gently slop- tion upon permeability in
of water ero- Ing areas; wetting and subsoil; high
sion for bor- limited soil loading; ero- available water
row and fill and hazard dible slopes. capacity; haz-
slopes; foun- of water ero- ard of water er-
(_iatlons suh- sion on osion; not suita-
Jject to large strongly ble for NoE and
consolida- sloping NtE.
tion when areas.
wetted and
loaded.
Poor: subject | Poor: limited |Fair: 8to 16 Moderate to Moderate to Moderately Nearly level; Nearly level®
to frost ac- uses because inches of high see- high perme- rapid perme- moderately
tion; borrow of gradation; suitable soil page; water ability when ability; high surface in-
areas wet in sand below material; table at a compacted; water table take rate; mod-

Nearly level to
gently undu-
lating; sub-
ject to soil
blowing and
water ero-
sion.

Nearly level®

Nearly level.?
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TABLE 6.—Interpretations of

Soil series
and
map symbols

Degree and kind of limitation for—

Septic tank
absorption
fields

Sewage lagoons

Shallow
excavations

Dwellings with
or without
basements

Sanitary
landfill?

Local roads
and
streets

Paka: PaD, PkD

Sandy alluvial
land: Sx.
Properties too
variable to
rate.
Severe
limitations
because of
flooding for
most uses.

Silty alluvial
land: Sy.
Properties too
variable to
rate.
Severe
limitations
because of
flooding for
most uses.

Simeon: SzD

Slickspots ______
Mapped only
with
Clamo,
Lawet, and
Ovina soils.

*Thurman: ThA,
ThC, TmA, TnD,
TvC.

For Valentine
part of TvC,
see
Valentine
series.

_ | Severe:

moderately
slow
permeability.

Slight if there is
no hazard of
pollution to
ground-water.?

Severe: high
water table;
slow

permeability.

Slight where
slopes are less
than 8 percent
if there is no
hazard of
ground-water
pollution.

Moderate where
slopes are more
than 8 percent.

Slight

Severe: rapid
permeability.2

Severe: high
water table,

Severe: rapid
permeability.

Slight

Severe: medium
sand below a
depth of about
13 inches;
hazard of
caving,

Severe:
somewhat
poorly drained
and poorly
drained; high
water table.

Slight where
slopes are less
than 8 percent.

Moderate where
slopes are more
than 8
percent:
excavations
need sloped
banks; vertical
excavations
subject to
caving.

Moderate:
moderate
shrink-swell
potential;
subject to frost
action.

Slight: subject to
water erosion
and soil
blowing.

Severe:
occasional
flooding; high
water table.?

Slight where
slopes are less
than 8 percent.

Moderate where
slopes are more
than 8
percent:
subject to
water erosion
and soil
blowing.

Slight: good
cover soil.

Severe: rapid
permeability.

Slight where
leachate will
not pollute
underground
water supply.?

Severe: water
table at a depth
of 2 to 8 feet.

Severe: rapid
permeability;
fair to poor
cover soil;
subject to
water erosion
and soil
blowing.2

Slight: subject to
frost action.

Slight: subject to
water erosion
and soil
blowing.

Severe: subject
to flooding;
highly
susceptible to
frost action;
possible
corrosion to
metal pipe.

Slight where
slopes are less
than 8
percent:
subject to
water erosion
and soil
blowing.

Moderate where
slopes are more
than 8 percent.




Poor:

Good:

fill slopes
are subject
to water ero-
sion and soil
blowing.

highly
susceptible
to frost ac-
tion.

cut and
fill slopes
are subject
to water ero-
sion and soil
blowing.

Poor:

use because
of poor gra-
dation.

Unsuited:

sand not
available.

limited
use because
of gradation.

Poor:

Poor:

sites subject
to water ero-
sion and soil
blowing; low
fertility;
droughty.

saline-
alkali soil;
low fertility;
toxic to
many
plants.®

subject
to soil blow-
ing and
water ero-
sion; low fer-
tility.

gently slop-

ing to mod-

erately slop-
ing.

Properties too
variable to
be rated.

High seepage._

high perme-
ability when
compacted;
highly erodi-
ble slopes;
high perme-
ability in
foundation
soils.

Properties too

variable to
be rated.

High permea-

bility when
compacted;
high vertical
permeability
in founda-
tion soils.

drained; all
features fa-
vorable.

Water table at
a depth of 2
to 8 feet; oc-
casional
flooding; af-
fected by
salinity and
alkalinity.

Somewhat ex-
cessively
drained; all
features fa-
vorable.

Saline-alkali soil 3

Nearly level to
gently rolling;
low available
water capacity;
very high sur-
face intake
rate; rapid
permeability in
subsoil; subject
to soil blowing;
TnD and TvC
not suited be-
cause of slope.

PIERCE COUNTY, NEBRASKA 91
engineering properties of the soils—Continued
Suitability as a source of — Soil features affecting—
i . ) Pond Embankments,| Drainage for Terrac
Roadfill Sand Topseil reservoir dikes, and crops and Irrigation and e
areas levees pasture diversions
Fair: moder- | Unsuited: Fair: 8to 16 Low to moder- | L i i i
‘mo : ir: . - | Low permea- Well drained; | Gently sloping to | Gently slopin
zsa.te islhrlrtxk sand not inches of ate seepage; bih}%y when all features moderatelyg to g)odelr)'— g
ti‘g(le- S(k))ent available. suitable ma- gently slop- compacted; favorable. sloping; moder- ately slop-
o f;*og X ?ec terial; sub- ing to mod- fair to good ate surface in- ing; subject
o st ac- ject to water erately slop- compaction take rate; mod- to soil blow-
. erosion. ing. characteris- erately slow ing and
ties. permeability in water ero-
subsoil; high sion.
available water
capacity; sub-
ject to water er-
osion and soil
blowing.
Good: cut and| Fair: limited | Poor: borrow | High seepage; Moderate to Excessively [0 TN (G3

Nearly level.?

Nearly level to

gently roll-
ing; subject
to water ero-
sion and soil
blowing.
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TABLE 6.—Interpretations of

Soil series
and

Septic tank »

Degree and kind of limitation for—

Dwellings with

Local roads

map symbols absorption Sewage lagoons Shallow or without Sanitary and
fielrc)is £ & excavations basements Jandfill? streets
Trent: Tw Moderate: Moderate: Moderate: Severe: subject | Moderate: Moderate:
moderate moderate subject to to flooding; subject to subject to
permeability; permeability. flooding; seepage in flooding; suited flooding and
subject to vertical basements; where no frost action.
flooding. excavations subject to frost ground-water
subject to action. pollution
caving. hazard.
*Valentine: Vak, | Slight where Severe: rapid Slight where Slight where Severe: rapid Slight where
ViE. slope 1s less permeability.? slope is less slope is less permeability; slope is less

For Thurman

part of VtE,

see
Thurman
series.

Wet alluvial

than 8 percent.
Moderate where

slope is more

than 8 percent.?

Severe: high

Severe: high

Severe:

than 8 percent.

Moderate where

slope is more
than 8
percent:
vertical
excavations
subject to
caving;
excavations
need sloped
banks.

very
poorly drained;
water table

above depth of

than 8 percent.

Moderate where

slope is more
than & percent.

Severe: water
table above
depth of 30
inches.

Severe:

poor cover soil;
subject to soil
blowing.?

water
table above
depth of 30
inches; subject

Severe:

land: Wx water table; water table;
subject to subject to
occasional flooding.
flooding.

30 inches.

to occasional
flooding.

than 8 percent.

Moderate where

slope is more
than 8 percent.

very
poorly drained;
highly
susceptible to
frost action.

! Onsite deep studies of the underlying strata, water table, and hazard of aquifer pollution and drainage into ground water need to

be made for landfills deeper than 5 or 6 feet.

TABLE T—FEngineering

[ Tests performed by the Nebraska Department of Roads in accordance with standard

Soil name and location

Betts loam:

0.4 mile W. and 300 feet N. of SE, corner sec. 8, T. 27 N, R.

2 W. (Modal)

Boelus loamy fine sand:
0.25 mile E. and 0.1 mile N. of SW. corner sec. 27, T.
R. 3 W. (Less depth to subsoil than modal)

Crofton silt loam:

250 feet E. and 140 feet S. of NW. corner sec. 7, T. 27 N., R.

1 W. (Modal)

Report
Parent material No Depth
S-67-
- Tnekies
Glacial till 1816 0-6
1817 6-18
1818 18-40
26 N., | Eolian sand over Peoria Loess. 1813 0-7
1814 18-33
1815 47-60
Peoria Loess. 1786 0-6
1787 6-21
1788 21-60
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engineering properties of the soils—Continued
Suitability as a source of— Soil features affecting—
Pond Embankments, | Drainage for Terraces
Roadfill Sand Topsoil reservoir dikes, and crops and Irrigation and
areas levees pasture diversions

Fair: moder- | Unsuited: Fair: silty Low to moder- | Fair compac- Moderately Nearly level; Nearly level®
ate shrink- sand not clay loam ate seepage. tion charac- well drained; moderately low
swell poten- available. surface teristics; low subject to surface intake
tial; subject layer; high permeability flooding. rate; moderate
to frost ac- fertility. when com- permeability in
tion; borrow pacted; subsoil; high
areas wet in needs foun- available water
spring. dation capacity; sub-

drainage in jeet to flooding.
places.

Good: cut and | Poor: limited | Poor: fine High seepage-| High permea-| Excessively Gy Gently undu-
fill slopes use because sand tex- bility when drained; fine lating to
subject to of gradation. ture; low compacted; sand tex- rolling; sub-
severe soil fertility. erodible ture; rapid ject to soil
blowing. slopes. permeabil- blowing; fine

ity; all fea- sand tex-
tures favor- ture.
able.

Poor: very Unsuited: Poor: very Low to moder- | Medium to low | Water table Water table Nearly level.?
poorly /1 sand not poorly ate seepage; shear within depth within depth of
drained; available. drained. water table strength; of 30 inches; 30 inches.?
highly sus- within depth medium to tile outlets
ceptible to of 30 inches; high com- not available
frost action. well suited pressibility; in most pla-

to dugouts. fair to poor ces; subject
compaction to occasional
characteris- flooding.
tics.

2 Pollution to ground water may be a hazard because of moderately rapid or rapid permeability. o
2 This practice or structure generally not suited on this soil because of topography, position, or soil characteristics.

test data

procedures of the American Association of State Highway and Transportation Officials (AASHTOI

Mechanical analysis? Classification
— Plas- |—
P ntage passing sieve— Percentage smaller than— Liquid | ticity )
crecntage bassme ® & limit index |AASHTO? | Unified?®
No. 4 No. 10 No. 40 No. 60 No. 200 0.05 0.02 0.005 0.002
(4.7 mm) (2.0 mm) | (0.42 mm) | (0.256 mm) | (0.074 mm) | mm mm mm mm
- Pereent
97 95 88 80 65 59 44 31 24 35 17 | A-6(9) CL
100 99 93 83 76 71 60 39 31 42 24 | A-7-6(14)) CL
497 96 90 85 73 67 53 37 30 42 25 | A-7-6(14)] CL
,,,,,,,,,,,,, 100 93 71 22 17 11 6 5 SNP SNP| A-2-4(0) | SM
,,,,,,,,,,,, 100 99 94 83 74 43 31 27 37 18 | A-6(1D) CL
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 100 99 90 48 32 25 41 22 | A-7-6(13) CL
,,,,,,,,,,,,, 100 98 98 95 84 44 30 24 35 13 | A-6(9) CL
,,,,,,,,,,,, 100 99 99 97 86 45 30 24 36 15 | A-6(10) CL
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 100 98 87 46 29 20 35 14 | A-6(10) CL
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SOIL SURVEY

TABLE 7—FEngineering

. Report
Soil name and location Parent material No Depth
S-67-
. Inches
Elsmere loamy fine sand:
0.3 mile W. and 100 feet N. of SE. corner sec. 36, T. 26N, R. | Eolian sand grading to alluvial sand. 1792 0-7
4 W. (Modal) 1793 7-15
1794 28-60
Hobbs silt loam:
0.2 mile E. and 25 feet N. of SW. corner sec. 7, T. 26 N,, R. 1 | Silty alluvium. 1804 0-7
W. (modal) 1805 20-30
1806 37-b4
Lamo silty clay loam:
950 feet S. of NW. corner sec. 9, T. 26 N, R. 2 W. (Modal) Silty alluvium. 1801 0-7
1802 17-36
1803 46-60
Lawet loam:
0.4 mile S. and 130 feet W. of NE. corner sec. 19, T. 27 N, R. | Loamy alluvium. 1798 0-10
3 W. (Modal) 1799 18-25
1800 31-55
Moody silty clay loam:
0.3 mile S. and 340 feet W. of NE. corner sec. 18, T. 28 N, R. 3 | Peoria Loess. 1807 0-7
W. (subsoil finer textured than modal) 1808 19-33
1809 41-50
Nora silt loam:
0.25 mile E. and 435 feet N. of SW. corner sec. 4, T. 27 N, R. | Peoria Loess. 1810 0-7
1 W. (Modal) 1811 7-16
1812 35-48
Ortello fine sandy loam:
0.45 mile N, and 210 feet W. of SE. corner sec. 11, T. 27 N., | Eolian sand. 1789 0-7
R. 4 W. (Modal) 1790 7-19
1791 26-60
Orwet loam:
570 feet W. and 240 feet S. of NE. corner sec. 30, T. 27 N., R. Sandy alluvium. 1795 0-18
3 W. (Coarser textured surface than modal) 1796 18-24
1797 24-46
Thurman loamy fine sand:
0.4 mile S. and 150 feet W. of NE. corner sec. 12, T. 26 N., R. | Eolian sand. 1783 0-7
4 W. (Modal) 1784 7-15
1785 19-60
Valentine fine sand:
725 feet W. and 125 feet N. of SE. corner sec. 6, T. 25 N., R. | Eolian sand. 1781 0-5
3 W. (Modal) 1782 5-60

! Mechanical analyses according to the AASHTO Designation T 88-70 (7). Results by this procedure frequently may differ somewhat
from results obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHTO 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 1s analyzed by the pipette method and the
material coarser than 2 millimeters in diameter is excluded from caleulations of grain-size fractions. The mechanical analyses used in this

table are not suitable for use in naming textural classes for soil.

Engineering soil classification systems

The two systems most commonly used in classifying
samples of soils for engineering are the Unified sys-
tenrriTLJused by the Soil Conservation Service, the
Department of Defense, and other agencies; and the
AASHTO system|(),/adopted by the American Associ-
ation of State Highway and Transportation Officials,

The Unified system is used to classify soils accord-
ing to engineering uses for building material or for

the support of structures other than highways. Soils
are classified according to particle-size distribution,
plasticity index, liquid limit, and organic-matter con-
tent. Soils are grouped into 15 classes. There are
eight classes of coarse-grained soils that are divided
on the basis of gravel and sand content. These are
identified as GW, GP, GM, GC, SW, SP, SM, and SC.
Six classes of fine-grained soils are divided on the
basis of the plasticity index. Nonplastic classes are
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test data—Continued
Mechanical analysis’ Classification
S — - S Plas- ——
Percentage passing sieve— Percentage smaller than— Liquid | ticity o
. . — | limit index |AASHTO? |Unified?®
No. 4 No. 10 No. 40 No. 60 No. 200 0.05 0.02 0.005 0.002
(4.7 mm) (2.0 mm) | (0.42 mm) |(0.25 mm) | (0.074 mm) mm mm mm mm
o o n Percent
] 100 88 65 14 11 9 6 4 NP NP A-2-4(0) SM
,,,,,,,,,,,,,,, 100 88 66 16 12 8 6 4 NP NP| A-2-4(0) SM
,,,,,,,,,,,,, 100 89 65 ki 5 5 4 4 NP NP A-3(0) SP-SM
,,,,,,,,,,,, 100 98 90 75 68 40 26 20 34 15 | A-6(10) CL
,,,,,,,,,,,,,, 100 97 90 77 70 52 3 22 39 18 | A-6(11) CL
,,,,,,,,,,,,, - - 100 99 96 91 45 28 24 38 20 | A-6(12) CL
,,,,,,,,,,,, A 100 98 92 84 52 31 27 44 21 | A-7-6(13)] CL
,,,,,,,,,,,,,, 100 98 90 83 52 33 26 43 24 | A-7-6(14)] CL
,,,,,,,,,,,,,, 100 99 92 66 5151 35 22 18 31 15 | A-6(8) CL
L 100 97 38 70 61 43 31 22 46 - 20 | A-T-6(12) | CL
Lo 100 95 81 56 51 43 33 27 33 18 | A-6(T) CL
e 100 93 20 54 50 41 32 25 22 10 | A-4(4) CL
IR AR I __ 100 98 92 62 43 34 47 21 | A-7-6(14)| CL
,,,,,,,,,,,,, S IR 100 98 93 61 44 37 51 29 |A-7-6(18)] CH
L. 100 99 99 99 95 b2 31 24 41 22 | A-7-6(13)] CL
I I 100 97 91 83 76 45 31 26 37 14 | A-6(10) CL
,,,,,,,,,,,,, 100 99 97 93 26 38 27 2: 41 18 | A-7-6(11)| CL
- 100 99 99 98 93 49 30 24 36 15 | A-6(10) CL
L__ - 100 91 71 31 26 16 10 7 NP NP A-2-4(0) SM
] 100 91 72 32 26 17 9 6 NP NP A-2-4(0) SM
I 100 92 68 15 13 9 8 7 NP NP A-2-4(0) SM
- - 100 91 70 40 34 24 16 12 33 9 | A-41) SM
,,,,,,,,,,,,,, 100 82 58 19 15 11 3 7 NP NP A-2AD) SM
,,,,,,,,,,,, 100 85 56 11 9 7 5 5 NP NP| A-2-4(0) SP-SM
,,,,,,,,,,,,,, 100 91 63 10 3 5 4 3 NP NP A-3(0) SP-SM
,,,,,,,,,,,,, 100 83 53 15 13 8 5 4 NP NP A-2-40) | SM
,,,,,,,,,,,,, 100 81 52 9 8 6 5 4 NP NP} A-3(0) SP-SM
,,,,,,,,,,,,, 160 86 65 15 11 7 5 4 NP NPl A-2-4(0) SM
| _ I 100 96 79 5 5 5 5 4 NP NP} A-3(0) SP-SM

2Based on AASHTO Designation M 145-66 (1).

3Based on Unified soil classification system ().

4Mechanical analysis was also made using 1-inch, ¥sinch, and ¥s-inch sieves.

5NP means nonplastic.

ML, MH, OL, and OHj; plastic classes are CL and CH.
There is one class of highly organic soils, Pt. Soils on
the borderline between two classes are designated by
symbols for both classes; for example, CL-ML.

The AASHTO system is used to classify soils ac-
cording to those properties that affect use in highway
construction and maintenance. In this system, a soil
is placed in one of seven basic groups that range from
A-1 to A-7 on the basis of grain-size distribution,
liquid limit, and plasticity index. In group A-1 are
gravelly soils of high bearing strength, or the best

Percentage passing sieve was 100, 99, and 98, respectively.

soils for subgrade (foundation). At the other extreme,
in group A-7, are clay soils that have low strength
when wet and that are the poorest soils for subgrade.
Where laboratory data are available to justify a
further breakdown, the A-1, A-2, and A-7 groups are
divided as follows: A-1-a, A-1-b; A-2-4, A-2-5, A-2-6,
A-2-7; and A-7-5 and A-T-6. As additional refine-
ment, the engineering value of a soil material can be
indicated by a group index number. Group indexes
range from 0 for the best material to 20 or more for
the poorest. The AASHTO classification for tested
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soils, with group index numbers in parentheses, is
shown in[table T'iithe estimated classification, without
group index numbers, is shown in table 5 for all soils
mapped in the county.

Soil properties significant to engineering

Several estimated soi]_properties significant to en-
gineering are shown in|table 5./ These estimates are
made by layers of soil having significantly different
soil properties. The estimates are based on field ob-
servations made in the course of mapping, on test
data for these and similar soils, and on experience
with the same kinds of soil in other counties.

Follow-
i are explanations of some of the columns i
5.

epth to seasonal high water table is the distance
from the surface of the soil to the highest level that
ground water reaches in the soil in most years.

Soil texture is described inin the standard
terms used by the U.S. Deparftment of Agriculture.
These terms are based on the percentages of sand, silt,
and clay in the fraction of the soil that is less than 2
millimeters in diameter. “Loam,” for example, is soil
material that contains 7 to 27 percent clay, 28 to 50
percent silt, and less than 52 percent sand. If the soil
contains gravel or other particles coarser than sand, an
appropriate modifier is added, as for example, “gravelly
loamy sand.” “Sand,” “silt,” “clay,” and some of the
other terms used in USDA textural classification are
defined in the Glossary at the back of this survey.

As the water content of a clayey soil, from which
the particles coarser than 0.42 millimeter have been
removed, is increased from a dry state, the material
changes from a semisolid to a plastic state. If the
moisture content is further increased, the material
changes from a plastic to a liquid state. The plastic
limit 1s the moisture content at which the soil mate-
rial changes from a semisolid to a plastic state; and
the liquid limit, from a plastic to a liquid state. The
plasticity index is the numerical difference between the
liquid limit and the plastic limit. It indicates the range
of water content within which a soil material is plastic.

Liquid li plasticity index are estimated in table
5 but in fable 7|the data on liguid limit and plasticity
index are based on tests of soil samples.

Permeability, as used here, is an estimate of the
rate at which saturated soil would transmit water
downward under a unit head of pressure. It is esti-
mated on the basis of those soil characteristics ob-
served in the field, particularly structure, porosity,
and texture. Lateral seepage or such transient soil
features as plowpans and surface crusts are not
considered.

Available water capacity is an estimate of the capac-
ity of soils to hold water for use by most plants. It is
defined here as the difference between the amount of
water in the soil at field capacity and the amount at
the wilting point of most plants.

Reaction refers to the acidity or alkalinity of a soil,
expressed in pH values for a stated soil-solution
mixture. The pH value and terms used to deseribe soil
reaction are explained in the Glossary.

Shrink-swell potential refers to the relative change
in volume to be expected of soil material with

SOIL SURVEY

changes in moisture content; that is, the extent to
which the soil shrinks as it dries or swells when it
gets wet. The extent of shrinking and swelling is
influenced by the amount and kind of clay in the soil.
Shrinking and swelling of soils may damage building
foundations, roads, and other structures. Soils that
have high shrink-swell potential are the most hazard-
ous. Shrink-swell potential is not indicated for or-
ganic soils or for certain soils that shrink markedly
on drying but do not swell quickly when rewetted.

Depth to bedrock is not shown, because bedrock in
Pierce County is below a depth of 60 inches.

Engineering interpretations of the soils

The interpretations in table 6 are based on the

imated engineering properties of soils shown in
| table 5fon test data for soils in this county and others
nearby or adjoining, and on the experience of engi-
neers and soil scientists with the soils of Pierce
County. In table 6, ratings are used to summarize
limitation or suitability of the soils for all listed
purposes other than for ponds and reservoirs, em-
bankments, drainage for crops and pasture, irriga-
tion, and terraces and diversions. For these particu-
lar uses, table 6 lists those soil features not to be
overlooked in planning, installation, and mainte-
nance.

Soil limitations are indicated by the ratings slight,
moderate, and severe. Slight means soil properties
are generally favorable for the rated use or, in other
words, that limitations are minor and easily over-
come. Moderate means that some soil properties are
unfavorable but can be overcome or modified by
special planning and design. Severe means soil prop-
erties are so unfavorable and so difficult to correct or
overcome as to require major soil reclamation, special
design, or intensive maintenance. For some uses, the
rating of severe is divided to obtain ratings of severe
and very severe. Very severe means one or more soil
properties are so unfavorable for a particular use
that overcoming the limitations is most difficult and
costly and commonly not practical for the rated use.

Soil suitability is rated by the terms good, fair, and
poor, which have, respectively, meanings approxi-
mately parallel to the terms slight, moderate, and
severe,

Following are explanations of some of the columns

eptic tank absorption fields are subsurface sys-
tems of tile or perforated pipe that distribute effluent
from a septic tank into natural soil. The soil material
between depths of 18 inches and 6 feet is evaluated.
The soil properties considered are those that affect
both absorption of effluent and construction and op-
eration of the system. Properties that affect absorp-
tion are permeability, depth to water table or rock,
and susceptibility to flooding. Slope affects difficulty
of layout and construction and also the risk of ero-
sion, lateral seepage, and downslope flow of effluent.
Large rocks or boulders increase construction costs.

Sewage lagoons are shallow ponds constructed to
hold sewage within a depth of 2 to 5 feet long enough
for bacteria to decompose the solids. A lagoon has a
nearly level floor and sides, or embankments, of
compacted soil material. The assumption is made that
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the embankment is compacted to medium density and
the pond is protected from flooding. Properties are
considered that affect the pond floor and the embank-
ment. Those that affect the pond floor are permeabil-
ity, organic-matter content, and slope; and if the floor
needs to be leveled, depth to bedrock is also impor-
tant. The soil properties that affect the embankment
are the engineering properties of the embankment
material as interpreted from the Unified soil classifi-
cation and the amount of stones, if any, that influ-
ence the ease of excavation and compaction of the
embankment material.

Shallow excavations are those that require digging
or trenching to a depth of less than 6 feet, as for
example, excavations for pipelines, sewerlines, tele-
phone and power transmission lines, basements, open
ditches, and cemeteries. Desirable soil properties are
good workability, moderate resistance to sloughing,
gentle slopes, absence of rock outcrops or big stones,
and freedom from flooding or a high water table.

Dwellings, as rated in are no more than
three stories high and are supported by foundation
footings placed in undisturbed soil. The features that
affect the rating of a soil for dwellings are those that
relate to capacity to support load and resist settle-
ment under load and those that relate to ease of
excavation. Soil properties that affect capacity to
support load are wetness, susceptibility to flooding,
density, plasticity, texture, and shrink-swell poten-
tial. Those that affect excavation are wetness, slope,
depth to bedrock, and content of stones and rocks.

Sanitary landfill is a method of disposing of refuse
in dug trenches. The waste is spread in thin layers,
compacted, and covered with soil throughout the
disposal period. Landfill areas are subject to heavy
vehicular traffic. Some soil properties that affect
suitability for landfill are ease of excavation, hazard
of polluting ground water, and trafficability. The best
soils have moderately slow permeability, withstand
heavy traffic, and are friable and easy to excavate.
Unless otherwise stated, the ratings in table 6 apply
only to a depth of about 6 feet, and therefore limita-
tion ratings of slight and moderate may not be valid if
trenches are to be much deeper than that. For some
soils, reliable predictions can be made to a depth of 10
or 15 feet, but regardless of that, every site should be
investigated before it is selected.

Local roads and streets, as rated in table 6, have an
all-weather surface expected to carry automobile
traffic all year. They have a subgrade of underlying
soil material; a base of gravel, crushed rock, or soil
material stabilized with lime or cement; and a flexible
or rigid surface, commonly of asphalt or concrete.
These roads are graded to shed water and have
ordinary provisions for drainage. They are built
mainly from soil at hand, and most cuts and fills are
less than 6 feet deep.

Soil properties that most affect design and con-
struction of roads and streets are load-supporting
capacity and stability of the subgrade and the worka-
bility and quantity of available cut and fill material.
The AASHTO and Unified classifications of the soil
material, and also the shrink-swell potential, indicate
traffic-supporting capacity. Wetness and flooding af-
fect stability of the material. Slope and wetness of the

soil, depth to hard rock, and the presence of stones
and rocks affect ease of excavation and amount of cut
and fill needed to reach an even grade.

Roadfill is soil material used in embankments for
roads. The suitability ratings reflect (1) the predicted
performance of soil after it has been placed in an
embankment that has been properly compacted and
provided with adequate drainage and (2) the relative
ease of excavating the material at borrow areas.

Sand is used in great quantities in many kinds of
construction. The ratings in table 6 provide guidance
about where to look for probable sources. A soil rated
as a good or fair source of sand generally has a layer
at least 3 feet thick, the top of which is within a depth
of 6 feet. The ratings do not take into account thick-
ness of overburden, location of the water table, or
other factors that affect mining of the material, nor
do they indicate quality of the deposit.

Topsoil is used for topdressing an area where vege-
tation is to be established and maintained. Suitability
is affected mainly by ease of working and spreading
the soil material, as for preparing a seedbed; natural
fertility of the material, or the response of plants
when fertilizer is applied; and absence of substances
toxic to plants. Texture of the soil material and the
content of stone fragments affect suitability, but also
considered in the ratings is damage that will result at
the area from which topsoil is taken.

Pond reservoir areas hold water behind a dam or
embankment. Soils suitable for pond reservoir areas
have low seepage, which is related to their permeabil-
ity and depth to fractured or permeable bedrock or
other permeable material.

Embankments, dikes, and levees require soil mate-
rial that is resistant to seepage and piping and of
favorable stability, shrink-swell potential, shear
strength, and compactibility. Presence of stones or
organic material in a soil are among the unfavorable
factors.

Drainage for crops and pasture is affected by such
soil properties as permeability, texture, and struc-
ture; depth to claypan, rock, or other layers that
influence rate of water movement; depth to the water
table; slope; stability in ditchbanks; susceptibility to
stream overflow: salinity or alkalinity; and availabil-
ity of outlets for drainage.

Irrigation of a soil (8) is affected by such features as
slope; susceptibility to stream overflow, water ero-
sion, or soil blowing; texture; content of stones; accu-
mulation of salts and alkali; depth of rooting zone;
rate of water intake at the surface; permeability of
soil layers below the surface layer and in a fragipan
or other layers that restrict movement of water;
amount of water held available to plants; and need
for drainage or depth to water table.

Terraces and diversions are embankments or ridges
constructed across the slope to intercept runoff so
that it soaks into the soil or flows slowly to a prepared
outlet. Features that affect suitability of a soil for
terraces are uniformity and steepness of slope, depth
to bedrock or other unfavorable material, presence of
stones, permeability, and resistance to water erosion,
soil slipping, and soil blowing. A soil suitable for these
structures provides outlets for runoff and is not
difficult to vegetate.
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Soil test data

contains engineering test data for some of

€ major soils in Pierce County. These tests were
made to help evaluate the soils for engineering pur-
poses. The engineering classifications given are based
on data obtained by mechanical analyses and by tests
to determine liquid limits and plastie limits. The
mechanical analyses were made by combined sieve
and hydrometer methods.

Formation and Classification

of the Soils

This section consists of two main parts. The first
part tells how the factors of soil formation have
affected the formation of soils in Pierce County. The
second explains the system of soil classification and
places each soil series in some of the categories of
that system.

Factors of Soil Formation

Soil is produced by soil-forming processes acting on
materials deposited or accumulated by geologic agen-
cies. The characteristics of the soil at any given point
are determined by (1) the physical and mineralogical
composition 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 soil 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 ef-
fects of climate and plant and animal life are condi-
tioned 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 differentation of soil horizons.
Usually, a long time is required for the development
of distinet horizons.

The factors of soil formation are so closely interre-
lated in their effects on the soil that few generaliza-
tions 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 mineral ma-
terial from which a soil forms. It determines the
chemical and mineralogical composition of the soil. In
Pierce County the soils formed in eight kinds of
parent material. In age of deposition from the oldest
to the youngest, they are glacial till, glacial outwash,
Pleistocene silt, Loveland Loess, Peoria Loess, eolian
sand, colluvium, and alluvium.

Glacial till is part of the upland landscape for the
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first few miles east of the North Fork Elkhorn River.
Small areas of this parent material are exposed on
lower slopes adjacent to the west side of the North
Fork Elkhorn River between Breslau and Pierce.
Glacial till is firm, massive, light-gray loamy material
that has many yellowish-brown and strong-brown
relict mottles. It is calcareous and contains seams
and masses of soft lime. A few stones and pebbles
occur throughout the glacial till deposit. Betts,
Clarno, and the lower part of the profile of Hadar
soils formed in this material.

Glacial outwash is exposed as small areas on hill-
sides or ridgetops, above the glacial till deposits, and
near Plainview. It is loose, single grained, pale-brown
medium and coarse sand. A few small pebbles occur
throughout this deposit. Simeon soils formed in this
parent material.

Pleistocene silt is of minor occurrence and is at the
surface only in the northwestern part of Pierce
County. It is exposed mainly on northwest-facing
slopes. It is friable, massive, light olive-gray or light-
gray silty material. Paka soils formed in this parent
material.

Loveland Loess is brownish, reddish, or pinkish
silty to clayey material. Longford soils formed in this
parent material. Small areas of this soil are near
Plainview and are associated with the soils that
formed in glacial till.

Peoria Loess is the parent material in which most
silty soils formed in the uplands. The loess is friable,
massive, very pale brown silty material. It is calcar-
eous and contains a few lime concretions. The Butler,
Crofton, Fillmore, Moody, and Nora soils formed in
this parent material. The upper part of Bazile silt
loam and the lower part of Loretto and Boelus soils
also formed in this loess. Hord and Trent soils formed
in Peoria Loess. They are in swales, on high stream
terraces, and on uplands.

Eolian sand is the most recently deposited parent
material of upland soils. It is also the most extensive
parent material in Pierce County. This material was
deposited by wind and is on low hummocks and
dunes. It is loose, single grained, pale-brown or very
pale brown fine sandy loam, loamy fine sand, or fine
sand. Ortello, Thurman, and Valentine soils formed in
deep deposits of this parent material. The upper part
of Boelus and Hadar soils and the surface layer of
Bazile soils, Loretto fine sandy loam, and Paka sandy
loam also formed in eolian sand. Elsmere and Ovina
soils formed in eolian sand on stream terraces.

Colluvium is material that accumulates as a result
of the combined forces of gravity and water. This
parent material is on foot slopes at the base of hills in
the silty uplands. The gently sloping Hord soils and
some areas of Trent soils formed in this friable, very
dark brown silty material.

Alluvium is the parent material of the soils on
bottom lands and stream terraces. This sandy to
clayey material has been deposited by streams. The
bottom lands continue to receive sediments from
floodwaters. Cass, Clamo, Colo, Hobbs, Lamo, Lawet,
Leshara, Loup, Ord, and Orwet soils formed in allu-
vium on bottom lands. The oldest alluvium is on the
stream terraces that are above the present flood
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plain and are not subject to flooding. Elsmere, Hord,
Ovina, and Trent soils formed in this material.

Climate

Climate is fairly uniform throughout Pierce
County. Precipitation, temperature, and wind have
been important in the formation of the soils in the

county.

Th%verage annual precipitation is 25 inches. This
is suffivient moisture to influence the development of
zonal soils that have a very dark brown surface layer
and contain a moderate amount of organic matter. In
silty soils the surface layer and upper part of the
subsoil have been leached of lime, and there is an
accumulation of lime in the lower part of the subsoil
or in the substratum. In a few mature silty soils,
moisture has moved some clay from the surface layer
downward into the subsoil. Sandy soils have been
leached throughout the profile. Erosion caused by
rain influences the thickness of the dark surface
layer of most moderately sloping to steep soils. Exces-
sive rain or rapid snowmelt results in flooding and
some additional deposition on soils on bottom lands.

The warm summers and cold winters in Pierce
County favor the development of soils that have a
dark-colored surface layer. Average depth of frost
penetration is 34 inches. This frost action aids in the
formation of a granular surface layer and prismatic
or blocky structure in the subsoil.

Northwest winds influenced the distribution of the
eolian sand and loess parent materials and had a
direct effect on the landscape in Pierce County. In
winter these winds blow snow into drifts, resulting in
additional moisture and deeper leaching on some
southeast-facing slopes. Spring winds cause soil blow-
ing of cultivated sandy soils. The upper part of hum-
mocks commonly has a thin surface layer as the
result of strong winds.

Plants and animals

Vegetation in Pierce County prior to settlement
was mainly mid and tall grasses. These grasses have
been an important factor in soil formation. The fi-
brous root system fills the surface layer with minute
rootlets, which, upon decaying, contribute organic
matter and promote the development of granular
structure. Deeper roots improve the permeability of
the subsoil and add a small amount of organic matter.

Micro-organisms, worms, insects, gophers, and
other small animals are important in the develop-
ment of the soils in Pierce County. Micro-organisms
are important in transforming undecomposed organic
matter into humus. Earthworms mix soil material,
improve granulation, and increase the availability of
plant nutrients. They are most abundant in the
Hobbs, Hord, Leshara, Lamo, Colo, Orwet, and Lawet
soils. Insects, gophers, and other small animals are
also active in soil mixing and increase soil aeration
and drainage.

Relief

Relief and position in the landscape are important
factors in the formation of soils in Pierce County.
Steepness, shape, and length of slope affect the rate
of runoff and erosion and the amount of moisture

available for soil formation. The soils on steep slopes
have a thinner surface layer and less development in
the subsoil than soils that are nearly level or gently
sloping. Sandy soils on the upper part of hummocks
have a thinner, darker colored surface layer than
soils on the lower part of hummocks. This is mainly
caused by soil blowing, which is more severe on the
highest parts of the landscape than elsewhere.

RButler and Fillmore soils, because of their position
in the landscape, receive extra moisture and have
formed a claypan. Soils on bottom lands receive addi-
tional sediments because of their location on the flood
plain. Some soils on bottom lands lack adequate
drainage. Soils that have poor drainage have formed
a dark-colored surface layer, which is high in content
of organic matter, and a gray, mottled subsoil.

Time

Time is required for soils to form in parent mate-
rial. In Pierce County soils formed entirely in trans-
ported, unconsolidated materials. Soil formation be-
gan as soon as the land surface was stabilized.

The youngest soils formed in alluvium on bottom
lands. These soils continue to receive additional sedi-
ment from floodwater. Soil formation is interrupted
by frequent additions to the surface layer, and the
soils have minimal development. Cass and Hobbs soils
are young soils in Pierce County.

The soils on stream terraces and uplands represent
a wide range in time and degree of development. On
moderately sloping to steep slopes, water and wind
constantly erode the surface layer and slow the proc-
esses of soil formation. Crofton and Valentine soils
are examples of upland soils that have a thin surface
layer because erosion nearly keeps pace with develop-
ment. The more mature soils have been in place for a
long time and are approaching equilibrium with their
environment. Soils of the Moody series are mature
and formed on stable land surfaces. Their surface
layer is dark colored and granular, and the subsoil is
well developed. Lime has been leached to a depth of
about 40 inches.

Classification of the Soils

Soils are classified so that we can more easily
remember their significant characteristics. Classifica-
tion enables us to assemble knowledge about the
soils, to see their relationship to one another and to
the whole environment, and to develop principles that
help us understand their behavior and their response
to manipulation. First through classification, and
then through use of soil maps, we can apply our
knowledge of soils to specific fields and other tracts of
land.

The narrow categories of classification, such as
those used in detailed soil surveys, allow us to organ-
ize and apply knowledge about soils in managing
farms, fields, and woodlands; in developing rural
areas:; in engineering work; and in many other ways.
Soils are placed in broad classes to facilitate study
and comparison in large areas, such as countries and
continents.

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in
1965. Because this system is under continual study,
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readers interested in developments of the current
system should search the latest literature available

The current system of classification has six cate-
gories. Beginning with the broadest, these categories
are the order, the suborder, the great group, the
subgroup, the family, and the series. In this system
the criteria used as a basis for classification are soil
properties that are observable and measurable. The
properties are chosen, however, so that soils of simi-
lar genesis, or mode of origin, are grouped. The same
property or subdivisions of a property may be used in
several different categories. In[Lable &lthe soil series
of Pierce County are placed in three categories of the
current system. This classification is current as of
December, 1973. Classes of the current system are
briefly defined in the following paragraphs.

Order.—Ten soil orders are recognized. The proper-
ties used to differentiate among soil orders are those
that tend to give broad climatic groupings of soils.
The exceptions to this are Entisols, Histosols, and
Vertisols, which occur in many different climates.
Each order is named with a word of three or four
syllables, ending in sol (Moll-i-sol).

Suborder—Each order is divided into suborders
using those soil characteristics that seem to produce
classes that have the greatest genetic similarity. The
suborders are more narrowly defined than the orders.
The soil properties used to separate suborders are
mainly those that reflect either the presence or ab-
sence of a water table at a shallow depth; soil climate;
the accumulation of clay, iron, or organic carbon in
the upper part of the solum; eracking of soils caused

. by a decrease in soil moisture; and fine stratification,

The names of suborders have two syllables. The last
syllable indicates the order. An example is Aquoll
(Agu, meaning water or wet, and oll, from Mollisol).

Great group.—Soil suborders are separated into
great groups on the basis of uniformity in the kind
and sequence of soil horizons and features. The hori-
zons used to make separations are those in which
clay, carbonates, and other constituents have accu-
mulated or have been removed and those that have
pans that interfere with growth of roots, movement
of water, or both. Some features used are soil acidity,
soil climate, soil composition, and soil color. The
names of great groups have three or four syllables
and are made by adding a prefix to the name of the
suborder. An example is Haplaquoll (Hapl, meaning
simple horizons; aqu, for wetness or water; and oll,
from Mollisols).

Subgroup.—Great groups are divided into
subgroups, one that represents the central (typic)
segment of the group, and others, called intergrades,
that have properties of the group and also one or
more properties of another great group, suborder, or
order. Other subgroups may have soil properties un-
like those of any other great group, suborder, or
order. The names of subgroups are derived by placing
one or more adjectives in front of the name of the
great group. An example is Typic Haplaquolls (a
typical Haplaquoll).

Family —Soil families are established within a
subgroup mainly on the basis of properties important
to the growth of plants or to the behavior of soils
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when used for engineering. Among the properties
considered are texture, mineralogy, reaction, soil
temperature, permeability, soil depth, and consist-
ence. A family name consists of a series of adjectives
preceding the subgroup name. The adjectives are the
class names for texture, mineralogy, and so on, that
are used as family differentiae fisee table 8)| An
example is the coarse-loamy, mixed, mesic family of
Typic Haplaquolls.

Additional Facts About the County

According to the U.S. Census of Agriculture, farms
in Pierce County are decreasing in number and in-
creasing in size. In 1964 there were 1,249 farms, and
their average size was 283 acres. In 1969 there were
1,061 farms, and their average size was 324 acres. The
percentage of tenant-operated farms decreased from
36 percent in 1964 to 28 percent in 1969.

The acreage of land under irrigation is increasing
rapidly. In 1964 there were 68 farms with irrigation
on 5,479 acres; in 1969 the numbers increased to 96
farms and 10,797 acres. Factors are favorable for
increased irrigation, mainly in the area west of the
North Fork Elkhorn River. Center-pivot, self-propel-
led irrigation systems are well suited to the gently
undulating sandy soils. Some areas of range on
gently undulating sandhills are being converted to
irrigated cropland. Irrigation is also increasing on the
nearly level to gently sloping silty soils in the vicinity
of Plainview and Osmond. Some moderately sloping
to strongly sloping silty soils are irrigated, but their
irrigation is limited by the hazard of erosion.

The acreage of poorly drained soils being tiled is
increasing, but it is restricted somewhat by lack of
suitable tile outlets. ’

A small acreage of steep silty soils and severely
eroded sandy soils is being seeded to native grass.
Near the southeastern corner of the county, along
U.S. Highway 81, some areas are being converted
from cropland or pasture to business sites.

Ground water of suitable quality for livestock and
domestic uses is available in most parts of Pierce
County. In some local areas, especially near McLean,
water supplies from deep wells cannot be obtained
and water is piped from shallow wells on the bottom
lands to farmsteads in the uplands. In the glacial till
area, some wells yield water that is very hard and not
satisfactory for all domestic and industrial uses.

Irrigation wells that yield 750 to 1,000 gallons per
minute can be obtained southwest of a line along the
Dry Creek-North Fork Elkhorn River stream system.
Wells that produce similar yields can also be obtained
in most areas in the southeast and northwest corners
of the county. The depth of the wells ranges from 120
to 300 feet. Northeast of this line, in the glacial till
area, the sand and gravel deposits that furnish water
to irrigation wells in the county are not uniformly
present, so irrigation wells can be obtained in some
places and not in others. Where irrigation wells can
be developed, their depth ranges from 200 to 400 feet
and their yield generally ranges from 250 to 750
gallons per minute. The quality of water in all parts
of the county is suitable for irrigating crops.
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Series Family Subgroup Order
Bazile | Fine-silty over sandy or sandy-skeletal, mixed, Udie Haplustolls e Mollisols.
mesic.
Betts ________. Fine-loamy, mixed (calcareous), mesic __.| Typic Ustorthents . ... ______ Entisols.
Boelus ____._...._. Sandy over loamy, mixed, mesic .. _____ . Udic Haplustolls ____ . ____ - Mollisols.
Butler ... .. Fine, montmorillonitic, mesic _____ | Abruptic Argiaquolls .___.._____. ___| Mollisols.
Cass ____.... - Coarse-loamy, mixed, mesic _____ Fluventic Haplustolls ____. ... . . Mollisols.
Clamo —_—______._.| Fine, montmorillonitic, mesic R . | Cumulic Haplaguolls . Mollisols.
Clarno _______________. Fine-loamy, mixed, mesic . . _________________ Tvpic Haplustolls Mollisols.
Colo Fine-silty, mixed, mesic [ Cumulic Haplaquolls ___.. . ___| Mollisols.
Crofton  ______________ Fine-silty, mixed (caleareous), mesic Typic Ustorthents __...___. Entisols.
Elsmere __.._..._ Sandy, mixed, mesic ... _____ ... _______ Aquic Haplustolls . ___ ... __ ___| Mollisols.
Fillmore _ _| Fine, montmorillonitic, mesic I - Typic Argialbolls P | Mollisols.
Hadar Sandy over loamy, mixed, mesic .. _____ . .._____ Udic Haplustolls . ... ___ _.| Mollisols.
Hobbs ... . ____ Fine-silty, mixed, mesic ______ _ . Cumulic Haplustolls ... ... .- - Mollisols.
Hord _____________. Fine-silty, mixed, mesic ___._ .. _____ oo ... Pachic Haplustolls _ . Mollisols.
L.amo . Fine-silty, mixed (calcareous), mesic e | Cumulic Haplaquolls ... ___ . ___ ...] Mollisols.
Lawet __._....._......| Fine-loamy, mesic _.______ - .| Typie Caleiaquolls . ... ___...__| Mollisols.
Leshara ceoneoo.. Fine-silty, mixed, mesic R o Typic Haplaquolls __.. ... ... Mollisols.
Longford __..__________1 Fine, montmorillonitic, mesic 3 _| Udic Argiustolls Mollisols.
Loretto _____. Fine-loamy, mixed, mesic . S Udic Haplustolls o5 Mollisols.
Loup ..o Sandv, mixed, mesic __. ... . Typic Haplaquolls . ____ _..._ 4 Mollisols.
Moody [ Fine-silty, mixed, mesic L Udic Haplustolls e _...{ Mollisols.
Nora ________ . Fine-silty, mixed, mesic o Udic Haplustolls e 1 Mollisols.
Ord _.._. owveeeo__| Coarse-loamy, mixed, mesic .. __| Fluvaguentic Haplustolls ... .__. ] Mollisols.
Ortello . Coarse-loamy, mixed, mesic . ... . Udic Haplustolls ____ R .] Mollisols.
Orwet ___________ . Sandy, mesic ... ... | Typie Caleiaquolls - . ...__J Mollisols.
Ovina e Coarse-loamy, mixed, mesic . ___ . e | Aquic Baplustolls ___. ... .. Mollisols.
Paka Fine-loamy, mixed, mesic ... . ... __ | Typic Argiustolls ___ ... ___ __.| Moilisols.
Simeon __... .- Mixed, mesic  ..__.... Typic Ustipsamments ..____....__..._| Entisols.
Thurman' ___________ Sandy, mixed, mesic . o Udorthentic Haplustolls , _ Mollisols.
Trent ____.. ...______ Fine-silty, mixed, mesic ___..___ .. .. ____ _| Pachic Haplustolls I - Mollisols.
Valentine ..._____. Mixed, mesic .. ___. I Typic Ustipsamments __...___.. Entisols.

! The Thurman series was sampled in Pierce County, and the data are published in Soil Survey Investigations Report Number 5 (7).
Also in this report are data on the Cass, Crofton, Hord, Leshara, Moody, Nora, and Valentine series, which were sampled in locations

cutside the county.

Mid and tall grasses were the native vegetation of
Pierce County. In the silty uplands big bluestem,
little bluestem, switchgrass, and grama grasses were
the dominant species. Vegetation on the sandy up-
lands included a higher percentage of bunchgrasses.
The most important species were little bluestem, sand
bluestem, prairie sandreed, needle-and-thread, and
blue grass. Prairie cordgrass, commonly called slough
grass, was dominant on the bottom lands that were
marshy, and cattails grew in the wettest areas. Big
bluestem, switchgrass, and indiangrass were the
main species on the somewhat poorly drained to well-
drained bottom lands.

A few trees grew along the lower part of the North
Fork Elkhorn River. Cottonwood, willow, elm, and
box elder were the species observed by the original
surveyor in 1858. Sand cherries, wild strawberries,

and wild plums provided fruit for the early settlers
)
The main natural resources in the county, in addi-
tion to the soils and water supply, are the sand and
gravel deposits, which are close enough to the surface
in some places to be mined from pits; and the mead-
ows and rangelands, which support a variety of birds
and wildlife. The depth to water beneath some of the
meadows is shallow enough that dugouts can be
constructed for ponds, which support some fish.
Most grain, livestock, and other freight are trans-
ported by truck. U.S. Highway 20 crosses the county
from east to west, and U.S. Highway 81 from north to
south. State Highway 13 runs southeast to north-
west. Most of the main county roads and rural mail

routes are gravelled, and a few are hard surfaced.
Graded roads are on many section lines, except in the
sandhills.

Creameries, dairies, and cheese plants operate
truck routes to collect milk, cream, and eggs. Grain
not used or stored on the farm is hauled by truck and
sold to local elevators. Livestock is shipped by truck
to markets in Plainview, Norfolk, Sioux City, and
Omaha. Large trucking companies transport most
merchandise received by local merchants.

A railroad provides freight service to Hadar, Pierce,
Foster, and Plainview, and another serves McLean,
Osmond, Breslau, and Plainview. Railroads haul
some grain from local elevators to large terminal
markets. Some freight, such as machinery, lumber,
cement, and fertilizer, is transported by rail to towns
in the county.

Buslines provide daily passenger service to most
towns in the county. The nearest commercial airline is
at Norfolk in neighboring Madison County.

Geology

The Ogallala Formation, composed mostly of
stream-deposited and partly consolidated sand, silt,
and clay, is the uppermost bedrock unit in Pierce
County. This formation overlies the Niobrara Chalk
and the Pierce Shale of Cretaceous age and underlies
the mantlerrock, or unconsolidated deposits, of Quarter-
nary age.

The mantlerock in Pierce County is an extremely
complex assortment of stream-deposited silt, clay,
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sand, and gravel; two or more glacial tills and associ-
ated melt-water deposits; and wind-deposited silt and
sand. Stream-deposited beds of sand and gravel and
of silt and clay in various arrangements overlie the
bedrock in Pierce County. West of the North Fork
Elkhorn River, these beds range from 30 to 260 feet in
thickness; east of the river they are 1 foot to 100 feet
thick. Glacial till overlies these beds east of the North
Fork Elkhorn River and, in a few places, immediately
west of it. The till reaches a maximum thickness of
250 feet in the northeastern part of the county.

Water-deposited sand overlies the till in some
areas. Beds of wind-deposited silt, called loess, overlie
the till and, in parts of the county, the older stream-
deposited material. The lower and older loess is the
Loveland, and the uppermost loess is the Peoria. The
loess beds reach a maximum thickness of 75 feet.
Wind-deposited sand blankets much of the county and
has a maximum thickness of 50 feet in the sandhills
in the southwestern part of the county. The most
recent deposits are the alluvial materials along the
present streams.

Relief and Drainage

Local relief in Pierce County is measured in tens of
feet, and the maximum relief within the county is 350
feet. The elevation ranges from 1,872 feet above mean
sea level in the northeastern part of the county at the
southwest corner of sec. 1, T. 27, R. 1 to 1,522 feet on
the North Fork Elkhorn River at the Pierce-Madison
County line near the southeast corner of Pierce
County.

Most of Pierce County is drained by the North Fork
Elkhorn River. About 4 square miles in the southwest
corner drains to the Elkhorn River, about 15 square
miles in the northeastern part of the county is
drained by Middle Logan Creek, and about 8 square
miles in the northwest corner is drained by Brazile
Creek.

About 10 percent of the county is an undulating
sandhill landscape. The sandhills are mainly in the
southwestern part of the county. They vary in size
from low hummocks to higher, round-topped dunes,
and the valleys consist of the gently sloping lower
slopes of the hills and the swales between the hills.
The sandy soils absorb most of the precipitation;
thus, runoff is low and there are very few well-
defined drainage channels.

About 30 percent of the county is gently undulat-
ing, predominantly sandy and loamy uplands. The
landscape is a series of low, round-topped hummocks
that have short side slopes and an occasional long
gentle slope. This landscape occurs across the center
of the county diagonally from northwest to southeast.
Most of the precipitation is absorbed by the sandy
soil, and a small part of the precipitation is lost
through runoff.

Silty uplands make up about 30 percent of the
county. The area northwest of Osmond is mainly
gently sloping, but several small areas are nearly
level and a few small to large depressions occur. The
northeastern part, the extreme southwest corner,
and small areas west and south of Pierce are moder-
ately sloping. The landscape consists of gently slop-
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ing, narrow, convex ridgetops and long, moderately
sloping hillsides. Most slopes are long and smooth,
and a few side slopes are strongly sloping or steep. A
moderate amount of the precipitation enters the soil,
and a considerable part is lost through runoff. Well-
defined drainageways have developed.

About 30 percent of the county is nearly level
bottom lands and stream terraces. Bottom lands
along Breslau Creek, Dry Creek, and Willow Creek
are mostly poorly drained and have a high water
table. The bottom lands along Yankton Slough,
Hadar Creek, and other minor drainageways are
somewhat poorly drained to well drained. The silty
stream terraces are well drained or somewhat poorly
drained.

Surface drainage is very slow on the bottom lands
and stream terraces. The lowest level along the
stream channels is flooded one or more times each
vear. The stream terraces are topographically above
the present-day flood level.

Climate’

The climate of Pierce County is typical of climates
found in the interiors of large continents. Summers
are rather warm, winters are cold, and precipitation
is moderate. Large daily and annual variations in
temperatures and precipitation are common. The dis-
tribution of temperature and precipitation is largely
determined by the location, movement, and interac-
tion of large-scale weather systems.

The climatic data available from Osmond, situated
in the northern part of Pierce County, and Winside, in
neighboring Wayne County, are representative of
local conditions. However, the variability in rainfall
produced by warm-season showers over a short dis-
tance is often noticeable.

Approximately three-quarters of the annual precip-
itation falls during the warm half of the year, April to
September (table 9). During an average year, precipi-
tation amounting to 0.01 inch or more occurs on 93
days, and amounts of 0.1 inch or greater are recorded
on 50 days. Heavy precipitation, amounting to 0.5
inch or more, falls an average of 17 days per year, 13
of which are in the warm part of the year, when the
potential for soil erosion is high. Once a year, rainfall
equalling or exceeding 1.0 inch in 30 minutes, 1.3
inches in an hour, 1.5 inches in 3 hours, 1.9 inches in
12 hours, and 2.2 inches in 24 hours should be ex-
pected.

At the beginning of spring and during fall, precipi-
tation is usually well distributed and is light but
steady. However, by the end of spring and on into
summer, most of the rainfall results from erratic
shower and thunderstorm activity. A few of the thun-
derstorms become severe at times and may be accom-
panied by torrential rain, hail, damaging wind, and,
on rare occasions, a tornado.

Average snowfall totals about 29 inches per year
and accounts for approximately 10 percent of the
annual precipitation. The first snowfall of 1 inch or
more usually falls late in November, and the ground

"By MORRIS S. WEBB, climatologist for Nebraska, National
Weather Service, U.S. Department of Commerce.
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is commonly covered by snow from December to the
middle of March. Snowfall is often accompanied by
brisk north winds, which can whip the snow into
sizable drifts.

A dry surface layer and ample moisture in the
subsoil are the ideal combination during crop plant-
ing. However, variations from this optimum are fre-
quent. It is difficult to provide the desired 1 inch of
moisture per week for growing corn if moisture Is
lacking in the subsoil at the beginning of the growing
season. The chances are 2 in 5 of receiving a weekly
rainfall 1 inch in June and only 1 in 4 late in July and
in August.

Temperature extremes at Osmond, since tempera-
ture records were begun in 1941, are from 110 ° F,,
measured on July 11, 1954, to —32 °, on January 19,
1970. In an average year, the temperature reaches
~22 °or lower and 101 ° or higher.

Temperatures of 90 ° or higher, too high for opti-
mum corn growth, occur an average of 37 days per
year, and freezing temperatures occur an average of
166 days per year. The growing season usually lasts
145 days. The probabilities of the last freezing tem-

perature in spring and the first in fall are shown in
table 10.
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Glossary

Aggregate, soil. Many fine particles held in a single mass or
cluster. Natural soil aggregates, such as erumbs, blocks, or
prisms, are called peds. Clods are aggregates produced by
tillage or logging.

Alkali soil, Generally, a highly alkaline soil. Specifically, an alkali
soil has so high a degree of alkalinity (pH 8.5 or higher) or so
high a percentage of exchangeable sodium (15 percent or
more of the total exchangeable bases), or both, that the
growth of most crop plants is low from this cause.

Alluvium. Soil material, such as sand, silt, or clay, that has been
deposited on land by streams.

Available water capacity. The ability to hold water available for
use by plants, usually expressed in linear depth of water per
unit of soil depth. Commonly defined as the difference be-
tween the percentage of water in soil 2t field capacity and
the percentage at the wilting point of most plants. This
difference in percentage multiplied by the bulk density and
divided by 100 gives a value in surface inches of water per
inch of soil depth. In this survey, the classes of available
water capacity are defined by the depth of surface water
available above a depth of 60 inches or above a limiting
layer. The classes are: very low, 0 to 3 inches; low, 3 to 6
inches: moderate, 6 to 9 inches; and high, more than 9 inches.

Bottom land. Low land formed by alluvial deposit along a stream
or in a lake basin; a flood plain.

TABLE 9.—Temperature and precipitation data

[Data in columns 1-7 from Osmond, Pierce County, Nebr.; data in columns 8 and 9 from Winside, Wayne County, Nebr.]

Temperature Precipitation
Two years in 10 have at One year in 10 has
least 4 days with? precipitation? Number
- — I —] of days Average
Month Average Average | Maximum Minimum Average hthat depth of
ma()i(?;m?{xm‘ migiar:qlfxm‘ ti;?t?fer’ t(:tné)fer' monthly Equal to Equal to inac\;leolr ds:;;vtggt
equal equal total! oqr less or more more of | have snow
to or to or than— than— SNOW cover?
higher lower cover?
than-— than—
i °F °F °F a Im'/w.\'_ Inches Inches Inches
January - __ .. _______. 31 7 51 -15 0.6 0.2 1.5 16 4
February - _____| 36 13 58 -10 1.0 1 2.0 15 5
Mareh _ 45 22 68 1 1.6 5 3.3 9 6
April . 63 36 81 21 2.4 .9 4.3 1 3
May . . 73 47 88 34 4.0 1.2 6.7 * 4
June ______ 83 58 96 46 4.3 1.9 Td |
July 88 62 100 52 3.1 1.3 6.2 |
August ________ ] 87 61 98 50 3.0 9 5.2 | e
September ______________ 77 50 94 36 2.5 9 49 |
October _____ .. 67 39 85 25 1.6 1 3.2 * 3
November __________...___ 49 24 69 6 9 2 2.2 3 3
December .. ___________ 36 13 56 -8 .8 2 1.5 10 3
Year . 61 36 5101 622 25.8 18.9 33.8 54 4

! Data for period 1942-71.
2 Data for period 1893-1963.
3 Data for period 1941-70.

4 Less than one-half day.
5 Average annual highest temperature.
6 Average annual lowest temperature.
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TABLE 10.—Probabilities of last freezing temperature in spring and first in fall
[Based on interpolation of data from Hartington, Niobrara, Norfolk, and Oakdale, Neb.]
Dates for given probability and temperature!
Probability - ,
16°F 20°F 24° F 28°F 32°F
or lower or lower or lower or lower or lower
Spring: )
One year in 10 later than ________ | April 11 April 15 April 28 May 13 May 22
Two years in 10 later than _______ | April 3 April 12 April 21 May 5 May 15
Five years in 10 later than _____ | March 26 April 2 April 12 April 23 May 5
Fall:
One year in 10 earlier than __________ | October 24 October 18 October 9 September 26 September 19
Two years in 10 earlier than ___________| October 31 October 23 October 15 September 30 September 25
Five years in 10 earlier than _________ November 8 November 2 October 25 October 14 October 3

! All freeze data are based on temperatru;eis m a standard National Weather Service thermometer shelter at a height of approximately

5 feet above the ground and in a representative exposure. Lower tem
are subject to extreme air drainage. The dates in this table are base

Calcareous soil. A soil containing enough calcium carbonate
(often with magnesium carbonate) to effervesce (fizz) visibly
when treated with cold, dilute hydrochloric acid.

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. In some soils much of the clay
fraction is carbonates.

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
soll grains cemented together. The composition of some
concretions is unlike that of the surrounding soil. Calcium
carbonate 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
between thumb and forefinger and can be pressed together
into a lump.

Firm.—When moist, erushes under moderate pressure between
El]lumb and forefinger, but resistance is distinetly noticea-

e.

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 farming. Plowing, cultivating, planting, and harvesting
in rows that are at right angles to the natural direction of the

slope or that are parallel to terrace grade.

Depth, soil. The total thickness of weathered soil material over
mixed sand and gravel or bedrock. In this survey the classes
of soil depth are very shaliow, 0 to 10 inches; shallow, 10 to 20
inches; moderately deep, 20 to 40 inches; and deep, more than
40 inches.

Diversion, or diversion terrace. A ridge of earth, generally a
terrace, that is built to divert runoff from its natural course
and, thus, to protect areas downslope from the effects of such
runoff.

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 artificial
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.

peratures exist at times nearer the ground and in local areas that

d on the period 1921-65.

Excessively drained soils are commonly very porous and rapidly

permeable and have a low water-holding capacity.

Somewhat excessively drained soils are also very permeable and

are free from mottling throughout their profile.

Well-drained soils are nearly free from mottling and are com-
monly of intermediate texture.

Moderately well drained soils commonly have a slowly permeable
layer in or immediately beneath the solum. They have
uniform color in the A and upper B horizons and 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.

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 so0 in some soils.

Very poorly drained soils are wet nearly ali 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.

Eolian 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 land surface by wind (sandblast),
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
especially 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 conditioned
by relief and age of landform.

Horizon, soil. A layer of soil, approximately parallel to the
surface, that has distinct characteristics produced by soil-
forming 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
accumulation 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 distine-
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 i,lOI‘iZOU; 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 horizon
alone is the solum.

C horizon.—The weathered rock material immediately beneath
the solum. In most soils this material is presumed to be like
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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.

Intake rate. The average rate of water entrance into the soil,
under irrigation. Most soils have a faster initial rate, which
decreases with time. Therefore, intake rate for design pur-
poses is not constant, but varies, depending on the net
amount of irrigation water to be applied.

Leaching. The removal of soluble material from soils or other
material by percolating water.

Lime. Chemically, lime is calcium oxide (CaQ), but its meaning has
been extended to include all limestone-derived material ap-
plied to neutralize acid soil. Agricultural lime can be obtained
as ground limestone, hydrated lime, or burned lime, with or
without magnesium minerals. Basic slag, oystershells, and
marl also contain caleium.

Loess. Fine-grained material, dominantly of silt-sized particles,
that has been deposited by wind.

Loam. Soil material that is 7 to 27 percent clay, 28 to 50 percent
silt, and less than 52 percent sand.

Motting, soil. Irregularly marked with spots of different colors
that vary in number and size. Mottling in soils usually
indicates poor aeration and lack of drainage. Descriptive
terms are as follows: abundance—few, common and many,
size—fine, medium, and coarse; and contrast—faint, distinct,
and prominent. The size measurements are these: fine, less
than 5 millimeters (about 0.2 inch) in diameter along the
greatest dimension; medium, ranging from 5 millimeters to 15
millimeters (about 0.2 to 0.6 inch) in diameter along the
greatest dimension; 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 example,
a notation of 10 YR 6/4 is a color with a hue of 10YR, a value
of 6, and a chroma of 4.

Organic matter. A general term for plant and animal material, in
or on the soil, in all stages of decomposition. Readily decom-
posed organic matter is often distinguished from the more
stable forms that are past the stage of rapid decomposition.

Organic-matter content. The amount of organic matter in soil mate-
rial. The classes used in this survey are very low, less than 0.5
percent organic matter present; low, 0.5 to 1.0 percent; moder-
ately low, 1.0 to 2.0 percent; moderate, 2.0 to 4.0 percent; and
high, 4.0 to 8.0 percent.

Parent material. Disintegrated and partly weathered rock from
which soil has formed.

Permeability. soil. The quality of a saturated soil that enables
water or air to move through it. In this survey, permeability
applies to that part of the soil below the Ap horizon or
equivalent layer and above a depth of 60 inches or above
bedrock that is at a depth of less than 60 inches. If there is a
change of two or more permeability classes within a short
vertical distance, the classes and depth are stated. Classes of
soil permeability are very slow, less than 0.06 inches of water
per hour; slow, 0.06 to 0.20 inches; moderately slow, 0.20 to 0.6
inches; moderate, 0.5 to 2.00 inches; moderately rapid, 2.00 to
6.00 inches; rapid, 6.00 to 20.00 inches; and very rapid, more
than 20.00 inches.

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,
expressed 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:

Extremely acid .__________ ... Below 4.5
Very strongly acid _____ . __ 4.5 to 5.0
Stronglyacid ... R 51to 5.5
Medium acid 5.6 to 6.0
Slightly acid 6.1 to 6.5
Neutral 6.6 to 7.3
Mildly alkaline _...___._____ . ___.__ 7.4 to 7.8
Moderately alkaline __________ .. 7.9 to 8.4
Strongly alkaline _.______ . 8.5 to 9.0
Very strongly alkaline ___ .. ___ 9.1 and higher
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Runoff (hyvdraulies). The part of the precipitation upon a drain-
age area that is discharged from the area in stream channels.
The water that flows off the land surface without sinking in is
called surface runoff: that which enters the ground before
reaching surface streams is called ground-water runoff or
seepage flow from ground water.

Sand. Individual rock or mineral fragments in a soil that range in
diameter from 0.05 to 2.0 millimeters. Most sand grains
consist of quartz, but they may be of any mineral composi-
tion. The textural class name of any soil that contains 85
percent or more sand and not more than 10 percent clay.

§ilt. Individual mineral particles in a soil that range in diameter
from the upper limit of clay (0.002 millimeter) to the lower
limit of 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. The degree of deviation of a surface {rom the horizontal,
usually expressed in percent or degrees. In this survey, the
classes of slopes are nearly level, 0 to 1 percent; very gently
sloping, 1 to 2 percent; gently sloping or gently undulating, 2 to
7 percent; moderately sloping or gently rolling, 7 to 11 percent;
strongly sloping or rolling, 11 to 17 percent; and steep, 17 to 30
percent.

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.

Solum. The upper part of a soil profile, above the parent material,
in which the processes of soil formation are active. The solum
in mature soil includes the A and B horizons. Generally, the
characteristics of the material in these horizons are unlike
those of the underlying material. The living roots and other
plant and animal life characteristic of the soil are largely
confined to the solum.

Stratified. Composed of, or arranged in strata, or layers, such as
stratified alluvium. The term is confined to geologic material.
Layers in soils that result from the processes of soil forma-
tion are called horizons; those inherited from the parent
material are called strata. .

Strueture, 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), prismatic
(vertical axis of aggregates longer than horizontal), columnar
(prisms with rounded tops), blocky (angular or subangular),
and granular. Structureless soils are either single grained
(each grain by itself, as in dune sand) or massive (the parti-
cles) adhering together without any regular cleavage, as n
many claypans and hardpans).

Subseil. Technically, the B horizon; roughly, the part of the solum
below plow depth. o

Surface layer. A term used in nontechnical soil descriptions for
one or more layers above the subsoil. Generally, the A
horizon. )

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.
Terraces 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-
races are frequently called second bottoms, as contrasted to
flood plains, and are seldom subject to overflow. Marine
terraces were deposited by the sea and are generally wide.

Texture, soil. The relative proportions of sand, silt, and clay
particles in a mass of soil. The basic textural classes, in order
of increasing proportions of sand, silt, and clay particles in a
mass of soil. The basic textural classes, in order of increasing
proportion of fine particles, are sand, loamy sand, S(mdy
loam, loam, silt loam, silt, sandy clay loam, clay loam, silty
clay loam, sandy clay, silty cloy, and clay. The sand, loamy
sand, and sandy loam classes may be further divided by
specifying “coarse,” “fine,” or “very fine.”

Tilth, seil. The condition of the soil in relation to the growth of
plants, especially soil structure. Good tilth refers to the
friable 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.
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Underlying material. The part of the soil below the solum. an upper, or perched, water table may be separated from a
Water table. The highest part of the soil or underlying rock lower one by a dry zone.
material that is wholly saturated with water. In some places
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GUIDE TO MAPPING UNITS

For a full description of a mapping unit, read both the description of the mapping unit and that of the soil series to
which the mapping unit belongs. In referring to a capability unit, a range site, or a windbreak suitability group,
read the introduction to the section it is in for general information about its management. Windbreak suitability
groups are described on pages 69 and 70. Other information is given in tables as follows:

Acreage and extent, table 1, Potential of principal soils for wildlife habitat,
page 11. table 4, page 70.
Predicted yields, table 2, Engineering uses of the soils, tables 5, 6, and 7,
page 63. pages 74 through 95.
Windbreak
suita-
Capability unit Range site bility
Dryland Irrigated group
Map
symbol Mapping unit Page Symbol Page Symbol Page Name Page
BaA Bazile loam, terrace, 0 to 1 percent
S1OPES—mmmmmm s m o m e e s oo m o 11 ITs-5 45 I-7 55 Silty Lowland 66 4
BbA Bazile silt loam, O to 1 percent slopes- 12 IIs-5 45 1-7 55 Silty 67 4
BbC Bazile silt loam, 1 to 7 percent slopes- 12 TIle-1 45 I1Te-7 59 Silty 67 4
BcA Bazile soils, 0 to 1 percent slopes----- 12 ITe-6 44 Ile-9 56 Sandy 66 3
BeC Bazile soils, 1 to 7 percent slopes----- 12 I1le-6 46 I1Te-9 60 Sandy 66 3
BdA Bazile soils, terrace, 0 to 1 percent
Slopes--=mrmommm o m o mm 12 ITe-6 44 I1le-9 56 Sandy 66 3
BeD2 Betts loam, 3 to 11 percent slopes,
er0ded = m e e 13 IVe-9 S0 IVe-4 61 Limy Upland 7 5
Bn Blown-out land--—-==c=mmeemom oo 13 VIile-5 L I -- Sands 66 10
BoA Boelus-Loretto complex, 0 to 2 percent
S1OpES—mrmmm oo s 14 Ile-6 44 ITe~10 56 Sandy 66 3
BoC Boelus-Loretto complex, 2 to 7 percent
S1OpES—-mmm o 14 I1Ie-6 46 I1Ie-10 60 Sandy 66 3
Bt Butler silty clay loam------====-=----~= 15 TTw-2 44 ITw-1 56 Clayey Overflow 66 2
Ca Cass fine sandy loam-----------=-~-=~~--- 15 11s-6 45 11s-8 58 Sandy Lowland 66 3
Cb Cass 1oam-rm—mmmm oo 15 -1 43 1-8 55 Sandy Lowland 66 1
Ce Clamo silty clay--—=rm-mmomomemmmmmm oo 16 TIIw-1 47 ITTw-1 60 Subirrigated 65 2
Cd Clamo-Slickspots complex-------m-mmmmomo 16 IVs-1 51 | =--=-- B e -~ --
Clamo part-------==-=----om oo R i B e - Subirrigated 65 2
Slickspots part-------------mooommo- B BT B BT - Saline 65 10
Subirrigated
CeC Clarno loam, 2 to 7 percent slopes------ 17 ITe-1 44 Iile-4 59 Silty 67 4
CeD Clarno loam, 7 to 1l percent slopes----- 17 IITe-1 45 IVe-4 61 Silty 67 4
cf Colo fine sandy loam, overblown--------- 18 TIw-6 45 ITw-5 57 Subirrigated 65 2
Co Colo silt loamemmmmmecmm e e e 18 IIw-4 45 TIw-4 57 Subirrigated 65 2
CrC2 Crofton silt loam, 3 to 7 percent
slopes, eroded---------ommmmmmmma 19 11le-9 46 I1Tle-6 59 Limy Upland 67 5
CrE2 Crofton silt loam, 7 to 17 percent
slopes, eroded----------smmrmrmomoooon 19 IVe-9 50 | ------ - Limy Upland 67 5
CrF Crofton silt loam, 17 to 30 percent
S1OPES - mmm i m e 19 Vie-9 51 | ------ -- Limy Upland 67 10
CsC2 Crofton-Nora silt loams, 1 to 7 percent
slopes, eroded------vr-m-mmmmmmmoso e 19 I1Te-9 46 T1ile-6 59 | memmemommmoem - -~
Crofton part-----------se-m-mmommmo ETE BT e B -- Limy Upland 67
NOTa parf------mm-o-mm—mmm o memo e B R B -- Silty 67 4
Csb2 Crofton-Nora silt loams, 7 to 11 percent
slopes, eroded-------mmmsrrmomamn e 19 I1le-9 46 IVe-6 61 | mmeemmmemm oo - --
Crofton part------=-==-=--===----==o T b S I -= Limy Upland 67 :
NOTE@ Parf-=---~=m=——mmmmmmemm oo IR B BT -- Silty 67 4
CsE2 Crofton-Nora silt loams, 11 to 17
percent slopes, eroded-----------o--oo 20 IVe-9 50 | ------ R B beii it -- --
Crofton part------==-=====-c--m=ooooo B B R -- Limy Upland 67 5
Nora part-—-----=---m-s--mmmmmmome o B B — Silty 7 4
EaA Elsmere loamy fine sand, 0 to 2 percent
Slopes-~mmmmmmrm s s 20 I1Iw-5 47 I1Tw-11 61 Subirrigated 65 2
Fm Filimore compleXx-------srerrmomomomoem o 21 1TIw-2 47 T1Iw-2 61 Clayey Overflow 66 6
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Windbreak

suita-
Capability unit Range site bility
Dryland Irrigated group
Map .
symbol Mapping unit Page Symbol Page Symbol Page Name Page
HaC Hadar loamy fine sand, 2 to 7 percent
S1OPeS~mm e 22 ITTe-6 46 ITTe-10 60 Sandy 66 3
HaD Hadar-Thurman complex, 7
S1OPES - m e 22 IVe-6 500 | meeeen -- Sands 66 3
Hb Hobbs silt loame--mwommomoma 23 I-1 43 I-6 54 Silty Lowland 66 1
He Hobbs silt loam, calcareouS--------nomax 23 I-1 43 I-6 54 Silty Lowland 66 1
Hd Hobbs silt loam, occasionally flooded--- 23 ITw~3 44 IIw-6 57 Silty Overflow 65 1
He Hord silt loam---~-eomommmmo 24 I-1 13 I-6 54 Silty Lowland 66 4
HhC Hord-Hobbs silt loams, 0 to 7 percent
Slopes-mmmmm e 24 ITe-1 44 Ile-6 56 Silty Lowland 66 --
Hord part-~ewcemomme R R T BT R B -- 4
Hobbs parte-ceeoomom T AT R BT e it T -- 1
Lb Lamo silty clay loam---cmmwcmeoomeo oo 25 ITw-4 45 ITw-3 57 Subirrigated 65 2
Lc Lawet loam-m-omeome L 26 IVw-4 50 - -- Subirrigated 65 6
Ld Lawet-Slickspots compleX-ww-eoommeeono 26 TVs-1 51 —eeees T B, -- -
Lawet part-----c-eoommmooo T BT R - Subirrigated 65 6
Slickspots part-e---e-eomemaneo o R AT ER e -- Saline 65 10
Subirrigated
Le Leshara silt loam----~-comeoaoo o ___ 27 ITw-4 45 ITw-6 57 Subirrigated 65 2
LfC Longford loam, 1 to 5 percent slopes---- 27 IIle-2 46 ITle-2 58 Clayey 67 4
Lgh2 Longford soils, 2 to 8 percent slopes,
eroded--ommom oL 28 IVe-4 48 e -- Clayey 67 4
LhA Loretto fine sandy loam, terrace, 0 to
2 percent S1opes---momommmmmmen o 28 ITe-3 44 ITe-5 55 Sandy 66 3
LKA Loretto loam, 0 to 1 percent slopes----- 28 I-1 43 I-4 54 Silty 67 4
LkC Loretto loam, 1 to 7 percent slopes----- 29 ITe-1 44 ITIe-4 59 Silty 67 4
Lo Loup fine sandy loam------meeemooo____ 29 IVw-6 500 | eeeeen -- Subirrigated 65 6
Lp Loup $0118-mmmmmmm e 29 Vw-7 L3 S e -~ Wet Land 65 6
Ma Marshe o om oL 30 VITIw-7 530 | e R BT e - 10
MoA Moody silty clay loam, 0 to 1 percent
SlOpeS - mm e 30 I-1 43 I-3 54 Silty 67 4
MoC Moody silty clay loam, 1 to 7 percent
S10pP@S -~ oL 30 ITe-1 44 IITe-3 58 Silty 67 4
NoC Nora silt loam, 1 to 7 percent slopes--- 31 ITe-1 44 ITle-6 59 Silty 67 4
Nob Nora silt loam, 7 to 11 percent slopes-- 31 ITTe-1 45 IVe-6 61 Silty 7 4
NoE Nora silt loam, 11 to 17 percent slopes- 32 IVe-1 48 e -- Silty 67 4
NtD Nora-Thurman complex, 7 to 11 percent
SlOpeS—mo e L 32 Ive-3 48 IVe-8 62 e -- --
Nora part------eocomeo L AT R EEE T -- Silty 67 4
Thurman part-----wemomocmomno R BT R B -= Sandy 66 3
NtE Nora-Thurman complex, 11 to 17 percent
SIOPES - mm e e 32 VIie-3 51 —memem R -- --
NOTa part---recmee oo - | e R BT -~ Silty 67 4
Thurman part----eeomomm oo e I R -- Sandy 66 3
of Ord fine sandy loam------c-coceee o ____ 33 ITw-6 15 IIw-38 57 Subirrigated 65 2
Om Ord loam----ommmmoe 33 Tiw-4 45 | IIw-8 57 Subirrigated 65 2
OrA Ortello fine sandy loam, 0 to 2 percent
SlOPeS - e 33 Tle-3 44 ITe-8 56 Sandy 66 3
0rC Ortello fine sandy loam, 2 to 7 percent
SlOPeS—mr e 34 IITe-3 46 IT1Ie-8 59 Sandy 66 3
OsA Ortello fine sandy loam, terrace, 0 to
2 percent SIOPEeS-=w--mmomomi 34 ITe-3 44 IIe-8 56 Sandy 66 3
OtA Ortello loam, terrace, 0 to 1 percent
SlOpeS—mm e e 34 I-1 43 1-8 55 Sandy 66 4
Ou Orwet loam--—meooomm oL 35 TVw-4 50 | ------ -- Subirrigated 65 6
OvA Ovina fine sandy loam, 0 to 2 percent
SlOpeS-—mm oL 35 ITw-6 45 TIw-8 57 Subirrigated 65 2
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Windbreak
suita-
Capability unit Range site bility
Dryland Irrigated group
Map
symbol Mapping unit Page Symbol Page Symbol Page Name Page
OwA Ovina loam, 0 to 1 percent slopes------- 35 Tiw-4 45 TIw-8 57 Subirrigated 65 2z
Ox Ovina-Slickspots complex------====vo--on 36 I11s-1 48 I111s-8 61 | memmmmmmmm e - -
Ovina part--~--—---=---rm-sseo oo R B R B - Subirrigated 65 2
S1ickspots part---------mommmemoo oo R B e - Saline 65 10
Subirrigated
PaDh Paka sandy loam, 3 to 8 percent slopes-- 30 TIe-3 46 I1Te-5 59 Sandy 66 3
PkD Paka sandy clay loam, 3 to 8 percent
S1OPeS=mmmm s 37 I1Te-3 46 IITe-5 59 Silty 67 4
Sx Sandy alluvial land----~-=--r--somom-mmom 37 VIiw-7 YA -- Sandy Lowland 66 10
Sy Silty alluvial land----=----ommomemeonm o 37 VIiw-7 52 1 eeeme- - Silty Overflow 65 10
SzD Simeon sandy loam, 3 to 9 percent
Slopes-—-remmmmm e o 38 Vis-4 52 | emmee- - Shallow to 67 10
Gravel
ThA Thurman loamy fine sand, 0 to 2 percent
S1OpES-m == m s 39 I1Te-~5 46 ITie-11 60 Sandy 66 3
ThC Thurman loamy fine sand, 2 to 7 percent
S10PES— - s s s 39 [Ve-5 49 IVe-11 62 Sandy 66 3
TmA Thurman loamy fine sand, terrace, 0 to
2 percent SlopeS----------sommooomeon 39 11Te-5 46 | Ille-11 60 Sandy 66 3
TnD Thurman fine sandy loam, 7 to 11
percent Slopes----------msmmooosenemn 40 IVe-3 48 | e -- Sandy 66 3
TvC Thurman and Valentine soils, 1 to 7
percent slopes-----------sommmmoomen - 40 Ve-5 49 IVe-11 62 Sandy 66 --
TRUTTAN PATL== - == mmmmmmmmm o m e R B e B e -- 3
Valentine part----—------somwooooomn B R B R e - 7
Tw Trent silty clay loam------==-==m-n--m-n 40 I-1 43 I1-3 5S4 Silty Lowland 66 4
VaE Valentine fine sand, rolling-----------~ 41 Vie-5 R -~ Sands 66 7
VtE Valentine and Thurman soils, rolling---- 41 Vie-5 51 | -~---- -- Sands 66 7
Wx Wet alluvial land---------------"--m-nmo- 41 Vw-7 51 | ~----- - Wet Land 65 10
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