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This is a publication of the National Cooperative Soil Survey, a joint effort of the United States De-
partment 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 leader-
ship for the Federal part of the National Cooperative Soil Survey. In line with Department of Agriculture
policies, benefits of this program are available to all who need the information, regardless of race, color,
national origin, sex, religion, marital status, or age.

Major fieldwork for this seil survey was completed in the period 1971 to 1974. Seoil names and descrip-
tions were approved in 1974. Unless otherwise indicated, statements in the publication refer to conditions
in the county in 1974, This survey was made cooperatively by the Soil Conservation Service and the South
Dakota Agricultural Experiment Station. It is part of the technical assistance furnished to the Union

County Conservation 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 erroneous interpretations. Enlarged maps
do not show small areas of contrasting soils that could have been shown at a larger mapping scale.

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains information that
can be applied in managing farms, ranches,
woodlands, and wildlife habitat; in selecting sites for
roads, ponds, buildings, and other structures; and in
judging the suitability of tracts of land for farming,
industry, and recreation.

Locating Soils

All of the soils of Union County are shown on
the detailed map at the back of this publication. This
map consists of many sheets made from aerial
photographs. Each sheet is numbered to correspond
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 capability classification of each. It also shows the
page where each soil is described and the page for
the pasture group and windbreak group in which the
soil has been placed.

Individual colored maps showing the relative
suitability or degree of limitation of soils for many
specific purposes can be developed by using the soil

map and information in the text. Translucent mate-
rial can be used as an overlay over the soil map and
colored to show soils that have the same limitation
or suitability. For example, soils that have a slight
limitation for a given use can be colored green,
those with a moderate limitation can be colored
vellow, and those with a severe limitation can be
colored red.

Farmers and those who work with farmers can learn
about use and management of the soils from the soil
description and from the discussions of the capability
units, the pasture groups, and the windbreak groups.

Foresters and others can refer to the section “Wood-
land and Windbreaks” where the soils of the county
are grouped according to their suitability for trees.

Wildlife managers and others can find information
about soils and wildlife in the section ‘“‘Wildlife.”

Community planners and others can read about
soil properties that affect the choice of sites for
nonindustrial buildings and for recreation areas in
the section “Land Use Planning.”

Engineers and builders can find, under ‘“Engineer-
ing,” tables that contain test data, estimates of soil
properties, and information about soil features that
affect engineering practices.

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

Newcomers in Union County may be especially
interested in the section “General Soil Map,” where
broad patterns of soils are described. They may also
be interested in the information about the county
given in the section “Environmental Factors Affect-
ing Soil Use.”

Cover:

Typical scene on Moody-Nora-Alcester
association.
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SOIL SURVEY OF UNION COUNTY, SOUTH DAKOTA

By James L. Driessen

Fieldwork by James L. Driessen and Regis Vialle, Soil Conservation Service

United States Department of Agriculture, Soil Conservation Service, in cooperation with the South Dakota Agricultural
Experiment Station

NION COUNTY is in the extreme southeastern corner

of South Dakota in the fork of the Big Sioux and

Missouri Rivers (see facing page). It has a land area of

289,216 acres and a total area of 298,240 acres. Beresford is

the largest town, and Elk Point is the county seat. Other

towns are Alcester, Jefferson, and North Sicux City. North
Sioux City is an extension of Sioux City, Iowa.

Elevation ranges from less than 1,100 feet along the two
rivers in the southeastern tip of the county to about 1,500
feet in the northwest. About half the acreage of the county
is bottom land of the Big Sioux and Missouri Rivers. Relief
in this part of the county is level to nearly level. Relief is
rolling in much of the northern part of the county, nearly
level to gently undulating on the uplands in the west, and
hilly to steep in areas adjacent to the valleys of the Big
Sioux River and its tributaries.

General livestock farming is the main enterprise and the
main source of income. About 93 percent of the acreage is
in farms, and about 82 percent of it is cropped. Corn,
soybeans, oats, and alfalfa are the main crops. Barley,
sorghum, and wheat are also grown. Beef cattle and swine
are the main types of livestock.

Controlling erosion is a major concern in the management
of cropland on uplands. Providing adequate drainage is a
major concern on bottom lands. Maintaining fertility and
tilth is a concern on all soils used for crops. Interest in
irrigating some of the better drained soils on bottom lands
is increasing. The southeastern tip of the county is subject
to urbanization as the urban area around Sioux City, Iowa,
expands.

How This Survey Was Made

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

The soil scientists made comparisons among the profiles

they studied, and they compared these profiles with those
in counties nearby and in places more distant. They clas-
sified and named the soils according to nationwide, uniform
procedures. The soil series and the soil phase are the cate-
gories of soil classification 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 thick-
ness, arrangement, and other important characteristics.
Each soil series is named for a town or other geographic
feature near the place where a soil of that series was first
observed and mapped. Alcester and Worthing, for example,
are the names of two soil series. All the soils in the United
States having the same series name are essentially alike in
those characteristics that affect their behavior in the un-
disturbed landscape.

Soils of one series can differ in texture of the surface layer
and in slope, stoniness, or some other characteristic that
affects use of the soils by man. On the basis of such dif-
ferences, a soil series is divided into phases. The name of a
soil phase indicates a feature that affects management. For
example, Moody silty clay loam, 0 to 2 percent slopes, is one
of several phases within the Moody series.

After a guide for classifying and naming the soils had been
worked out, the soil scientists drew the boundaries of the
individual soils on aerial photographs. These photographs
show woodlands, buildings, 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 soil of some other kind that have
been seen within an area that is dominantly of a recognized
soil phase.

Some mapping units are made up of soils of different
series, or of different phases within one series. Two such
kinds of mapping units are shown on the soil map of Union
County: soil complexes and undifferentiated groups.

A so0il complex consists of areas of two or more soils so
intermingled or so small in size that they cannot be shown
separately on the soil map. Each area of a complex contains
some of each of the two or more dominant soils, and the
pattern and relative proportions are about the same in all
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areas. The name of a soil complex consists of the names of
the dominant soils, joined by a hyphen. Egan-Shindler
complex, 2 to 6 percent slopes, is an example.

An undifferentiated group is made up of two or more soils
that could be delineated individually but are shown as one
unit because, for the purpose of the soil survey, there is little
value in separating them. The pattern and proportion of
soils are not uniform. An area shown on the map may be
made up of only one of the dominant soils, or of two or
more. If there are two or more dominant series represented
in the group, the name of the group ordinarily consists of the
names of the dominant soils, joined by ‘“and.” Enet and
Dempster soils, 2 to 6 percent slopes, is an undifferentiated
group in Union County.

In Union County there is alluvial material so variable that
it has not been classified by soil series. Such material is shown
on the soil map and is deseribed in the survey, but it is given
a classification name. Fluvaquents is an example of this kind
of mapping unit.

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

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

On the basis of yield and practice tables and other data,
the soil scientists set up trial groups. They test these groups
by further study and by consultation with farmers, agrono-
mists, engineers, and others, then adjust the groups accord-
ing 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 present methods of use
and management.

General Soil Map

The general soil map at the back of this survey shows, in
color, the soil associations in the survey area. A soil associa-
tion is a landscape that has a distinctive pattern of soils
in defined proportions. It typically 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 can occur in
another, but in a different pattern.

A map showing soil associations is useful to people who
want a general idea of the soils in a survey area, who want
to compare different parts of that area, or who want to find
suitable sites for a certain kind of land use. Such a map is
a useful general guide for broad planning on a watershed, a
wooded tract, or a wildlife area, or for broad planning of
recreation facilities, community developments, and engi-
neering works. It is not a suitable map for detailed planning
for management of a farm or field or for selecting a site for
a road, building, or other structure, because the soils within
an association ordinarily vary in slope, depth, stoniness,
drainage, and other characteristics that affect their manage-
ment.

The boundaries of the soil associations in Union County
match those of the previously published survey of Lincoln
County, but there are some differences in the names because
of differences in the extent of soils observed in mapping and
classification. These differences do not significantly alter
interpretations.

The soil associations in this survey area have been grouped
into general kinds of landscapes for broad interpretative
purposes. Fach of the broad groups and the soil associations
in it are described on the following pages.

Soils That Formed Mostly in Glacial Drift
and Glacial Till; on Uplands

The two soil associations in this group consist mainly of
deep, well drained and moderately well drained, silty and
loamy soils that formed in glacial drift and glacial till, but
there are somewhat poorly drained and poorly drained soils
in the swales and numerous closed depressions scattered
throughout the area. The soils are mostly nearly level to
undulating but are steeper on the sides of drainageways and
in the breaks adjacent to the valleys of the Missouri River
and Brule Creek.

These associations make up about 14 percent of the county.
The soils are used mostly for crops, but the hilly to steep
soils and some of the wetter soils are used for pasture or hay.
The nearly level, well drained soils have few limitations for
crops. Improving drainage and maintaining tilth are manage-
ment concerns on the poorly drained soils, and controlling
erg)lsion and soil blowing is & management concern on other
soils.

1. Wentworth-Shindler-Worthing association

Deep, well drained and poorly drained, level to steep, silty and
loamy soils

This soil association is on uplands. The areas consist of
rises or swells interspersed with many closed depressions.
Slopes are mostly nearly level to gently sloping, but the
depressions are level, and some of the highest places are
undulating. Sides of the Missouri River bottoms and the
breaks of Brule Creek are rolling to hilly and steep.

This association makes up about 9 percent of the county.
It is about 50 percent Wentworth soils, 25 percent Shindler
soils, 15 percent Worthing soils, and 10 percent minor soils.

Wentworth soils are well drained and formed in glacial
drift. They are nearly level to gently sloping and have long,
smooth slopes. The surface layer is dark grayish brown silty
clay loam. The subsoil is grayish brown and brown silty
clay loam. The underlying material to a depth of 50 inches
is light olive brown, calcareous silty clay loam. Below 50
inches it is calcareous, stratified loam and silt loam.

Shindler soils are well drained and formed in glacial till.
They are gently undulating to steep on the higher parts of
the landscape where the slopes are convex. The surface layer
is dark gray clay loam. The subsoil is calcareous, dark gray
and grayish brown clay loam. The underlying material is
calcareous, light yellowish brown clay loam.

Worthing soils are poorly drained and are in flat-bottomed
depressions. The surface layer is dark gray silty clay loam.
The subsoil is dark gray and gray silty clay. The underlying
material is calcareous, light olive gray and olive yellow silty
clay loam.

The minor soils in this association are Calco and Kennebec
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soils on narrow bottom lands, Chancellor soils in swales,
Egan soils intermingled with Wentworth soils on rises, and
Wakonda soils on the rim of depressions and on the edge of
swales.

The major soils have medium to high fertility and high
available water capacity. Permeability is moderate in
Wentworth soils and slow in Worthing soils. Shindler soils
have moderate permeability in the subsoil and moderately
slow permeability in the underlying material. Runoff is slow
to medium on Shindler and Wentworth soils, and it ponds
on Worthing soils. Controlling erosion and maintaining
fertility are the main concerns of management. Controlling
wetness and maintaining tilth on Worthing soils are also
concerns.

Almost all of this association is cultivated. Corn, oats,
soybeans, and alfalfa are the main crops. Pastures are small
and commonly near farmsteads. The potential for cultivated
crops and pasture and hay plants is high.

2. Wakonda-Worthing-Chancellor association

Deep, moderately well drained to poorly drained, nearly level
and level, silty soils

This soil association is on a broad upland plain. The areas
consist of very slight rises that are 1 to 3 feet above many
closed depressions and shallow swales. Slopes are mostly
nearly level, but the flat-bottomed depressions are level. The
drainage pattern is poorly defined, although the heads of a
few drainageways are on the edges of the mapped area.

This association makes up about 5 percent of the county.
It is about 35 percent Wakonda soils, 25 percent Worthing

soils, 25 percent Chancellor soils (fig. 1), and 15 percent
minor soils.

Wakonda soils are moderately well drained and are on
very slight rises. The surface layer is calcareous, grayish
brown silt loam. The underlying material is caleareous, light
yellowish brown silt loam. Spots and streaks of gypsum salts
are in the underlying material below a depth of 31 inches.

Worthing soils are poorly drained and are in depressions.
The surface layer is dark gray silty clay loam. The subsoil
is dark gray and gray silty clay. The underlying material is
calcareous, light olive gray and olive yellow silty clay loam.

Chancellor soils are somewhat poorly drained and are in
swales and on the rims of depressions. The surface layer is
dark gray silty clay loam. The subsoil is dark gray and
grayish brown silty clay in the upper part and light olive
gray silty clay loam in the lower part. The underlying
material is calcareous, light yellowish brown and gray silty
clay loam.

The minor soils in this association are nearly level to
gently sloping, well drained Egan and Wentworth soils on
rises.

Runoff is slow in much of this association and ponds on
the Worthing soils. Permeability is moderate in Wakonda
soils and slow in Chancellor and Worthing soils. Wetness
commonly delays farming and limits crop growth during wet
years. The growth of deep-rooted crops is affected by salts
in the underlying material of Wakonda soils. Wakonda soils
are calcareous and are subject to soil blowing. Controlling
soil blowing, maintaining tilth, and improving drainage are
the main concerns of management.

Most of this association is cultivated. It is best suited to
late-planted crops during wet years. In undrained areas
Worthing soils are better suited to pasture and hay.

Soils That Formed Mostly in Loess;
on Uplands

The two soil associations in this group consist mainly of
deep, well drained, silty soils that formed in loess, but there
are moderately well drained soils that formed in local alluvium
on foot slopes, on fans, and on narrow bottom lands along
small streams and drainageways. Slopes are long and smooth.
The soils are mostly gently sloping to strongly sloping, but
some are nearly level; others are strongly sloping to very
steep along drainageways and on the valley sides of the Big
Sioux River.

These associations make up 38 percent of the county. The
soils are used mostly for crops, but the steeper soils are used
for pasture and hay. Some areas are moderately to severely
eroded. Controlling erosion is a major management concern.

3. Moody-Nora-Alcester association

Deep, well drained and moderately well drained, nearly level to
sloping, silty soils

This soil association is on an upland plain that is mantled
by silty loess. Slopes are long and smooth and are mostly
gently sloping, but some are nearly level or sloping. The
drainage pattern is well defined.

This association makes up about 12 percent of the county.
It is about 50 percent Moody soils, 15 percent Nora soils,
15 percent Alcester soils, and 20 percent minor soils.

Moody soils are nearly level to sloping and are well drained.
They have slightly concave to slightly convex slopes. The
surface layer and the upper part of the subsoil are dark
grayish brown silty clay loam. The middle of the subsoil is
brown and pale brown silty clay loam, and the lower part is
pale brown silt loam. The underlying material is calcareous,
light yellowish brown silt loam.

Nora soils are mostly sloping and are well drained. They
have long, smooth, mostly convex slopes. The surface layer
is dark grayish brown silty clay loam. The upper part of the
subsoil is brown silt loam. The lower part of the subsoil and
the underlying material are calcareous, light yellowish brown
silt loam.

Alcester soils are gently sloping and moderately well
drained. They are on foot slopes and in narrow drainageways.
The surface layer is dark grayish brown silt loam. The subsoil
is dark grayish brown and grayish brown silt loam. The
underlying material is light brownish gray silty clay loam.

The minor soils in this association are Calco, Kennebec,
and McPaul soils on narrow bottoms along creeks and drain-
ageways and Crofton soils on the tops and upper sides of
ridges and knolls.

The major soils have medium to high fertility and high
available water capacity. Permeability is moderate, and
runoff is medium in most areas. Controlling erosion is the
main concern of management.

Nearly all of this association is cultivated. The major soils
are well suited to all crops grown in the county. Pastures are
small and commonly are close to farmsteads. The potential
for cultivated crops and pasture and hay plants is high.

4. Crofton-Nora-Alcester association

Deep, well drained and moderately well drained, gently sloping
to very steep, silty souls

This soil association is on uplands that are mantled by
loess. Slopes are long, smooth, and convex. They are mostly
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Figure 1.—Typical pattern of soils and underlying material in Wakonda-Worthing-Chancellor association.

sloping to strongly sloping but are steeper on valley sides
along the Big Sioux River and its larger tributaries. The
drainage pattern is well defined.

This association makes up about 26 percent of the county.
It is about 45 percent Crofton soils, 20 percent Nora soils,
20 percent Alcester soils (fig. 2), and 15 percent minor soils.

Crofton soils are well drained. The surface layer is cal-
careous, pale brown silt loam. The underlying material is
calcareous, light yellowish brown silt loam.

Nora soils are well drained. The surface layer is dark
grayish brown silty clay loam. The upper part of the subsoil
is brown silt loam. The lower part of the subsoil and the
underlying material are calcareous, light yellowish brown silt
loam.

Alcester soils are gently sloping and moderately well

drained. They are on foot slopes and in narrow drainage-
ways. The surface layer is dark grayish brown silt loam. The
subsoil is dark grayish brown and grayish brown silt loam.
;I‘he underlying material is light brownish gray silty clay
oam,

The minor soils in this association are Calco, Kennebec,
and McPaul soils on narrow bottoms along creeks and
drainageways, Moody soils on the lower part of concave side
slopes, and Shindler soils on the lower positions on sides of
entrenched drainageways where there is no mantle of loess
over glacial till.

Crofton soils have low organic-matter content and low
fertility. Fertility is medium in Nora soils and high in
Alcester soils. Permeability is moderate throughout the
association, and the available water capacity is high. Runoff
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Figure 2.—Typical pattern of soils and underlying material in Crofton-Nora-Alcester association.

steep soils remain in native vegetation and are used for

is medium to rapid, and some cultivated areas are moderately
pasture, woodland, wildlife habitat, and recreation.

to severely eroded. Controlling erosion and improving fer-
tility are the main concerns of management.

Much of this association is cultivated. The gently sloping Soils That Formed in Alluvium Overlying

and sloping soils are well suited to all crops grown in the
county, but the strongly sloping to very steep soils are
better suited to pasture and hay. Most of the steep and very

Gravelly Sand; on Stream Terraces

The only soil association in this group is on stream terraces.
It consists of moderately well drained and well drained, silty
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soils that are underlain by gravelly sand. The soils are
mostly nearly level, but some are gently sloping.

This association makes up about 2 percent of the county.
Nearly all areas are used for cultivated crops, but the soils
are somewhat droughty because of the underlying gravelly
sand. Conserving moisture is the main concern of manage-
ment.

5. Graceville-Dempster association

Moderately well drained and well drained, nearly level to gently
sloping, silty soils thalt are deep and moderately deep over
gravelly sand

This soil association is on moderately high to high terraces
along the Big Sioux River. Slopes are slightly concave to
slightly convex and are mostly nearly level, but some are
gently sloping along small drainageways and on terrace
fronts.

This association makes up about 2 percent of the county.
It is about 45 percent Graceville soils, 35 percent Dempster
soils, and 20 percent minor soils.

Graceville soils are deep, moderately well drained, and
nearly level. They have slightly concave slopes. The surface
layer is dark grayish brown and dark gray silty clay loam.
The subsoil is silty clay loam that is dark grayish brown in
the upper part, grayish brown in the middle, and light
yellowish brown in the lower part. The underlying material
at a depth of 52 inches is brown gravelly sand.

Dempster soils are well drained, nearly level to gently
sloping, and moderately deep over gravelly sand. The surface
layer is dark grayish brown silty clay loam. The subsoil is
dark grayish brown and brown silty clay loam in the upper
part and yellowish brown silt loam in the lower part. The
underlying material at a depth of 34 inches is yellowish
brown and light yellowish brown gravelly sand.

The minor soils in this association are Benclare soils in
swales and low spots, Enet soils on slight rises, Kennebec
soils on fans below adjacent uplands, and Storla soils on the
edges of swales and low spots.

Graceville soils have high fertility and have few limitations
for crops. Dempster soils are somewhat droughty. Conserv-
ing moisture is the main concern of management. Controlling
erosion is also a concern where soils are gently sloping.

Nearly all areas of this association are cultivated. Corn,
oats, soybeans, and alfalfa are the main crops. These soils
have good potential for irrigation, and in most places
adequate water can be obtained from shallow wells. The
underlying gravelly sand is a source of construction material.

Soils That Formed in Alluvium; on Bottom
Lands

The six soil associations in this group consist of deep,
excessively drained to very poorly drained, sandy to clayey
soils that formed in alluvium. These soils are mostly level or
nearly level, but some sandy soils are gently undulating to
undulating.

These associations make up about 46 percent of the county.
The soils are used mostly for corn, soybeans, and alfalfa, but
some more poorly drained areas and wooded areas along the
rivers are used for pasture, recreation, and wildlife habitat.
Controlling flooding and overcoming wetness from a seasonal
water table are the main concerns of management. Control-
ling soil blowing on sandy soils is also a concern,

6. Sarpy-Grable-Haynie association

Deep, excessively drained to moderately well drained, level to
undulating sandy and stlty sotls

This soil association consists of low-lying bottom lands
along the Missouri River. Slopes are mostly nearly level to
gently undulating, but some are level and some are undulat-
ing. The landscape commonly is broken by former stream
channels or meander scars.

This association makes up about 4 percent of the county.
It is about 50 percent Sarpy soils, 25 percent Grable soils,
15 percent Haynie soils, and 10 percent minor soils.

Sarpy soils are level to undulating and are excessively
drained. The surface layer is calcareous, grayish brown loamy
fine sand. The underlying material is calcareous, pale brown
and light gray loamy fine sand and fine sand.

Grable soils are nearly level and somewhat excessively
drained. The surface layer is calcareous, grayish brown silt
loam. The underlying material is calcareous, light gray silt
loam and calcareous, light brownish gray very fine sandy
loam to a depth of 27 inches. Below this it is caleareous, light
olive brown fine sand.

Haynie soils are level and nearly level and are moderately
well drained to well drained. The surface layer is caleareous,
light brownish gray silt loam. The underlying material is
calcareous, light brownish gray silt loam and very fine
sandy loam.

The minor soils in this association are Albaton, Onawa,
and Percival soils in former stream channels and meander
scars. Fluvaquents also are in some of these low areas.

The major soils have moderately low organic-matter
content. Sarpy soils have low fertility and blow easily.
Grable and Haynie soils have medium fertility. Sarpy and
Grable soils are droughty, although a seasonal water table
occurs in places. Conserving moisture, controlling soil blow-
ing, and improving fertility are the main concerns of manage-
ment.

Much of this association is cultivated, but some large
areas remain in native vegetation and are used for pasture,
recreation, or wildlife habitat. Haynie soils have only slight
limitations for crops. Unless irrigated, Grable and Sarpy
soils are better suited to small grain and pasture and hay.
This association has a good potential for irrigation, and in
molit areas adequate water can be obtained from shallow
wells.

7. Calco-Kennebec association

Deep, poorly drained and moderately well drained, level and
nearly level, silty soils

This soil association is on bottom lands along Brule Creek
and its tributaries. Slopes are long and plane. Some areas
are broken by stream channels and meander secars.

This association makes up about 4 percent of the county.
It is about 70 percent Calco soils, 10 percent Kennebec
soils, and 20 percent minor soils.

Calco soils are level and poorly drained. The surface layer
is calcareous, dark gray silty clay loam. The underlying
material is calcareous, dark gray and gray silty clay loam.

Kennebec soils are nearly level and moderately well
drained. The surface layer is dark gray silty clay loam.
Below that, to a depth of 50 inches, is dark grayish brown
and grayish brown silty clay loam. Below that is grayish
brown loam.

The minor soils in this association are Alcester and Storla



UNION COUNTY, SOUTH DAKOTA 7

soils on foot slopes and fans on the edges of bottom lands;
Benclare, Lamo, and McPaul soils scattered throughout the
area; and Dempster soils on terraces.

The major soils have high fertility, are subject to flooding,
and have a seasonal high water table. Wetness limits the
use of Calco soils for crops, but Kennebec soils have only
slight limitations for crops.

Most of this association is used for pasture or hay. Drain-
age improvement is not feasible in many areas of the poorly
drained Calco soils. Some better drained soils are used for
corn, soybeans, and alfalfa, but much of the association is
better suited to pasture and hay.

8. Kennebec-Fluvaquents-Benclare association

Deep, moderately well drained to very poorly drained, level and
nearly level, silty and mixed sandy to clayey soils

This association is on the bottom lands of the Big Sioux
River. Slopes are mostly nearly level or level, but some are
broken by swales or former stream channels and meander
scars.

This association makes up about 7 percent of the county.
Itis about 50 percent Kennebec soils, 15 percent Fluvaquents,
10 percent Benclare soils, and 25 percent minor soils.

Kennebec soils are nearly level and moderately well
drained. The surface layer is dark gray silty clay loam.
Below that is dark grayish brown and grayish brown silty
clay loam. Grayish brown loam is at a depth of 50 inches.

Fluvaquents are mixed alluvial soils in former stream
channels or within the oxbows of the present river channel.
These soils are level to nearly level and somewhat poorly
drained to very poorly drained. The surface layer ranges
from loamy sand to clay. The underlying material is sandy
to clayey and is stratified by contrasting textures.

Benclare soils are level and somewhat poorly drained. The
surface layer is mostly dark gray silty clay loam, but many
areas have an overwash of grayish brown silt loam, very
fine sandy loam, or silty clay loam. The subsoil is dark gray
silty clay loam and silty clay. The underlying material is
grayish brown silty clay and silty clay loam.

The minor soils 1n this association are Alcester soils on foot
slopes on the edges of the stream valleys, Davis and Salix
soils on high bottoms several feet above the major soils, and
Luton soils on the lower parts of the bottoms.

Fertility and organic-matter content are high in most of
this association, but Fluvaquents have low to high fertility
and organic-matter content. Permeability ranges from mod-
erate in Kennebec soils to slow in Benclare soils. The avail-
able water capacity is high. Wetness from flooding and from
a seasonal water table affects the use of Benclare soils and
Fluvaquents for crops, but Kennebec soils have only slight
limitations for crops.

Most of this association has a high potential for all crops
grown in the county, but frequently flooded Fluvaquents are
better suited to pasture and wildlife habitat. Corn, soy-
beans, and alfalfa are the main crops.

9. Albaton-Haynie-Onawa association

Deep, poorly drained to well drained, level and nearly level,
clayey and silty soils

This soil association is on low-lying bottom lands of the
Missouri River. Slopes are level and nearly level and are
broken by numerous former stream channels and meander
scars.

This association makes up about 10 percent of the county.

It is about 35 percent Albaton soils, 25 percent Haynie
soils, 20 percent Onawa soils, and 20 percent minor soils.

Albaton soils are level and poorly drained. They are on
lower parts of the landscape, many of which are former
stream channels. The surface layer and underlying material
are calcareous, grayish brown silty clay, but some areas have
an overwash of silt loam on the surface.

Haynie soils are level to nearly level and are moderately
well drained to well drained. They are on slightly higher
levels between the former stream channels. The surface layer
commonly is calcareous, light brownish gray silt loam, but
in some places an overwash of silty clay loam is on the
surface. The underlying material is calcareous, light brownish
gray silt loam and very fine sandy loam.

Onawa soils are level and are somewhat poorly drained
to poorly drained. They commonly are on broad flats, but
some are in swales or former stream channels. The surface
layer is calcareous, grayish brown silty clay. The underlying
material is calcareous, light brownish gray and gray silty
clay. Calcareous, light gray silt loam is at a depth of 25
inches.

The minor soils in this association are Grable, Modale,
and Sarpy soils on the higher parts of bottoms and Percival
soils on the lower parts. Fluvaquents and intermittent lakes
are in some more deeply entrenched former stream channels.

The major soils mostly have medium fertility but have
moderately low organic-matter content. The available water
capacity ranges from low or moderate in Albaton soils to
high in Haynie soils. In some years wetness from a seasonal
water table and flooding delays farming. Improving drainage
and maintaining tilth and fertility are the main concerns of
management.

Most of this association is cultivated. Some areas are
irrigated. Corn, soybeans, and alfalfa are the main crops.
If adequately drained, this association has a high potential
for crops. A few areas remain in native vegetation and are
used for pasture and hay.

10. Forney-Luton association
Deep, poorly drained, level, clayey soils

This soil association is on bottom lands at the confluence
of the Big Sioux and Missouri Rivers. Slopes are nearly level.

This association makes up about 12 percent of the county.
It is about 45 percent Forney soils, 25 percent Luton soils,
and 30 percent minor soils.

Forney soils have a surface layer and subsoil of gray and
dark gray silty clay that extends to a depth of 21 inches.
Next is a layer of very dark gray and dark gray silty clay.
Below this is gray silty clay.

Luton soils are slightly below Forney soils. The surface
layer is very dark gray and black silty clay. The subsoil is
very dark gray, dark gray, and olive gray silty clay. The
underlying material is calcareous, olive gray and gray silty
clay.

The minor soils in this association are Benclare, Blencoe,
and Lakeport soils in slightly higher areas of the association.

The major soils have high fertility. Permeability is very
slow, and the soils dry slowly. Wetness from a seasonal high
water table commonly delays planting in spring. Some areas
are subject to flooding. If farmed when wet, these soils
compact and lose their tilth. Improving drainage, providing
protection from flooding, and maintaining tilth are the
main concerns of management.

Most areas are cultivated. These soils are best suited to
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late-planted crops such as corn and soybeans. Alfalfa and
winter wheat also are grown.

11. Modale-Blyburg-Benclare association

Deep, well drained to somewhat poorly drained, nearly level and
level, silty sotls

This soil association is on bottom lands of the Big Sioux
and Missouri Rivers. The terrain appears flat and is broken
only by shallow swales and low spots.

This association makes up about 9 percent of the county.
It is about 20 percent Modale soils, 15 percent Blyburg
soils, 15 percent Benclare soils, and 50 percent minor soils.

Modale soils are nearly level and moderately well drained.
The surface layer is calcareous, grayish brown silt loam. The
underlying material is calcareous, light brownish gray silt
loam and very fine sandy loam to a depth of 24 inches. Below
this it is calcareous, light brownish gray silty clay.

Blyburg soils are nearly level and well drained. The surface
layer is grayish brown silt loam. The underlying material is
caleareous, light brownish gray silt loam.

Benclare soils are level and somewhat poorly drained. The
surface layer is dark gray silty clay loam, but in some areas it
has a recent overwash of grayish brown silt loam. The subsoil
is dark gray silty clay loam and silty clay. The underlying
material is grayish brown silty clay and silty clay loam.

The minor soils in this association are Albaton, Blencoe,
Forney, Haynie, Lakeport, Omadi, and Salix soils. They are
generally in swales and on the lower parts of the landscape.

The major soils in this association have medium to high
fertility. The available water capacity is moderate to high.
Permeability is moderate in Blyburg soils and in the upper
part of Modale soils, but it is slow in Benclare soils. Blyburg
and Modale soils have only slight limitations for crops, but
in some years farming on Benclare soils is delayed because
of wetness from a seasonal high water table or flooding.
Maintaining fertility is the main concern of management,
and overcoming wetness and maintaining tilth are also major
concerns on Benclare soils.

Most of this association is used for corn, soybeans, and
alfalfa. The soils are well suited to all crops grown in the
county. Blyburg and Modale soils have a good potential for
irrigation, and in most areas, adequate water can be obtained
from shallow wells.

Descriptions of the Soils

This section describes each soil series in detail and then,
briefly, each mapping unit in that series. Unless stated
otherwise, what is stated about the soil series holds true for
the mapping units in that series. Thus, to get full informa-
tion about any one mapping unit, it is necessary to read both
the description of the mapping unit and the description of
the soil series to which it belongs.

An important part of the description of each soil series is
the soil profile, that is, the sequence of layers from the surface
down to rock or other underlying material. The profile of
each series is described twice. The first description 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. The profile described is representative
of mapping units in a series. If the profile of a given mapping
unit is different from that of the series, the differences are
apparent in the name of the mapping unit or are stated in

describing the mapping unit. Color terms are for dry soil
unless otherwise stated.

As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil series.
Fluvaquents, for example, does not belong to a soil series.
Nevertheless it is listed in alphabetic order along with the
soil series.

Preceding the name of each mapping unit is a symbol that
identifies the mapping unit on the detailed soil map. Listed
at the end of each description of a mapping unit is the
capability unit, pasture group, and windbreak group in
which the mapping unit has been placed. The page where
each capability unit is described is listed in “Guide to
Mapping Units” at the back of this survey.

The approximate acreage and proportionate extent of each
mapping unit are shown in table 1. Many of the terms used
in describing soils can be found in the Glossary, and more
detailed information about the terminology and methods of
soil mapping can be obtained from the Soil Survey Manual

(N

Albaton Series

The Albaton series consists of deep, poorly drained, level,
calcareous, clayey soils on bottom lands. These soils formed
in alluvium. The native vegetation consisted mainly of tall
grasses, sedges, and water-tolerant trees.

In a representative profile the surface layer is calcareous,
grayish brown silty clay about 7 inches thick. The under-
lying material also is calcareous, grayish brown silty clay.

Albaton soils have moderately low organic-matter content
and medium fertility. Permeability is slow or very slow, and
the available water capacity is low or moderate. These soils
have a seasonal water table at a depth of 1 to 3 feet and
commonly receive runoff from adjacent soils.

Most areas are used for crops. A few areas remain in
native vegetation or have been seeded to tame grasses and
are used for pasture, hay, or wildlife habitat.

Representative profile of Albaton silty clay, in cultivation,
108 feet east and 12 feet north of the center of sec. 11,
T.89 N, R. 49 W.

Ap—0 to 7 inches; grayish brown (2.5Y 5/2) silty clay, very dark
grayish brown (2.5Y 3/2) moist; weak medium glock
structure parting to moderate very fine blocky; very hard,
firm, sticky and plastic; few black and very dark brown
organic stains; slight effervescence; mildly alkaline; abrupt
smooth boundary.

Clg—7 to 16 inches; grayish brown (2.5Y 5/2) silty clay, dark
grayish brown (2.5Y 4/2) moist; few medium distinct
strong brown (7.5YR 5/6) mottles, moist, and few fine
faint gray mottles, moist; weak medium subangular
blocky structure parting to moderate fine and very fine
subangular blocky; very hard, very firm, sticky and plas-
tic; strong effervescence; mildly alkaline; gradual smooth
boundary.

C2g—16 to 60 inches; grayish brown (2.5Y 5/2) silty clay, dark
grayish brown (2.5Y 4/2) moist; many coarse distinct
dark gray (5Y 4/1) and very dark gray (6Y 3/1) mottles,
moist; common fine distinct strong brown (7.56YR 5/6)
mottles, moist; few fine prominent black (5YR 2/1)
mottles, moist; horizontal laminations evident, some
layers have strong fine and very fine blocky structure;
extremely hard, extremely firm, very sticky and very
plastic; few thin lenses of silt loam at a depth of about
3 feet; shiny pressure faces on peds and cleavage planes;
slight effervescence; mildly alkaline.

1 Ttalic numbers in parentheses refer to Literature Cited, p. 85.
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TABLE 1.—Approzimate acreage and proportionate extent of the soils

Soil Ares Extent Soil Area Extent
Albaton silt loam, overwash_______________._ 930 0.3 || Moody-Nora silty clay loams, 6 to 10 percent
Albaton silty clay... .. ____________ 7,800 2.7 SlOPeS - o o e e 14,320 5.0
Albaton silty clay, depressional . ___________ 1,450 .5 || Nora-Crofton silt loams, 20 to 50 percent
Alcester silty loam, 2 to 6 percent slopes_____ 27,490 9.5 slopes._ __ .. 610 .2
Benclare silty clay loam, somewhat poorly Omadisilt loam______.___________________. 3,450 1.2
drained. ... ... 4,150 1.4 || Onawa silty clay_________________________. 6,500 2.3
Benclare soils, overwash_ __________________ 1,320 .5 || Percival silty clay_____.________.__________ 1,400 .5
Blencoe silty clay_ ... . ____..____ 2,500 .9 | Salix silty clay loam_______________________ 3,200 1.1
Blyburg silt loam______________ . _________ 4,150 1.4 || Salmo silty clay loam, somewhat poorly
Calco silty clay loam, wet__._______________ 9,710 3.4 drained ... _______________... 780 .3
Crofton silt loam, 12 to 17 percent slopes, Sarpy loamy fine sand, 3 to 9 percent slopes. . . 2,800 1.0
eroded_ ... _ .. .. ____________._. 11,320 3.9 | Sarpy silty clay overwash, 0 to 1 percent
Crofton silt loam, 17 to 30 percent slopes.___ 2,400 .8 slopes. .. 720 .3
Crofton-Nora silt loams, 2 to 6 percent slopes._ . 1,500 .5 || Sarpy soils, 0 to 3 percent slopes___________. 2,900 1.0
Crofton-Nora silt loams, 6 to 12 percent Shindler clay loam, 9 to 15 percent slopes____ 1,330 .5
slopes, eroded - - _ .. ... 37,190 12.9 || Shindler clay loam, 15 to 30 percent slopes___ 1,000 .3
Davisloam_____ .. _______. 1,500 S Storlaloam- ..o ______ 720 .3
Dempster silty clay loam_. .. _________ 1,960 .7 || Thurman fine sandy loam, 3 to 9 percent
Egan-Shindler complex, 2 to 6 percent slopes._ _ 4,200 1.5 Slopes - — . 670 .2
Egan-Shindler complex, 6 to 9 percent slopes. . 1,300 .5 || Wakonda-Worthing-Chancellor complex. .___ 11,820 4.1
Enet loam, 0 to 2 percent slopes_ . __.._.__.__ 700 .2 | Wentworth silty clay loam, 0 to 2 percent
Enet and Dempster soils, 2 to 6 percent slopes 480 .2 slopes . el 8,950 3.1
Fluvaquents. - ... 2,600 .9 | Wentworth silty clay loam, 2 to 6 percent
Fluvaquents, wet_ . __________________ 3,450 1.2 slopes_ .. 4,150 1.4
Forney silty elay. . - .. .. 15,730 5.4 | Wentworth-Worthing silty clay loams.______ 4,300 1.5
Forney soils, overwash_ . _ . ______________.. 1,260 .4 | Whitewood silty clay loam________________._ 1,230 .4
Grable silt loam_ _ . __ ___ . ____ 3,150 1.1 || Worthing silty clay loam__ ________________ 1,000 .3
Graceville silty clay loam.___________._._____ 2,600 .9 [ Worthing-Chancellor silty clay loams________ 2,950 1.0
Haynie silt loam_________________________. 7,250 2.5 Water (less than 40 acres in size)_ ________ 370 .1
Haynie silty clay loam__ . ________________ 2,300 .8 Intermittent lake_ .. ____________________ 270 .1
James silty clay . ... ... 420 1 Gravel pits_____ ... . ___ 496 .2
Kennebec silty clay loam._________________ 12,220 4.2 Madeland__._______________.__ 70 ®
Lakeport silty clay loam.__________________. 2,300 .8 Borrow pits. .o 100 )
Lamo silty clay loam______________________ 2,900 1.0 Lagoons_ .o .. 50 1)
Luton silty elay. . ... 9,510 3.3
MecPaul silt loam.- - ____________________. 8,500 3.0 Total land area .. ____.____._ . ________ 289,216 100.0
Modale silt loam__________________________ 5,600 1.9 Water (more than 40 acres in size)._____ 9,024
Moody silty clay loam, 0 to 2 percent slopes. __ 200 ™
Moody silty clay loam, 2 to 6 percentslopes_ __ 11,020 3.8 Total area_ . .o .. . 208,240

1 Less than 0.1 percent.

Albaton soils are silty clay or clay between depths of 10 and 40
inches. The A horizon typically ranges from grayish brown to dark
gray in a hue of 2.5Y or 10YR, but in places the recent overwash
18 light brownish gray. The A horizon commonly is silty clay less
than 10 inches thick, but in places it is silt loam or silty clay loam.
The Cg horizon ranges from olive gray to grayish brown in a hue
of 2.5Y or 5Y. Thin lenses of slit loam to fine sand are in the Cg
horizon in many pedons. A thin buried A horizon is in the Cg hori-
zon in places. Stratified sand and silt are at a depth of 40 to 60
inches in some pedons. The Cg horizon is mildly alkaline or mod-
erately alkaline.

Albaton soils are near Forney, Grable, Haynie, Onawa, Percival,
and Sarpy soils. Albaton soils are calcareous nearer the surface
than Forney soils. They are more clayey and more poorly drained
than Grable, Haynie, and Sarpy soils. They are clayey to a greater
depth than Onawa and Percival soils.

Ab—Albaton silt loam, overwash. This is a level soil
on wide bottom lands in areas up to 500 acres in size. Slopes
are 0 to 1 percent. This soil commonly has an overwash of
light brownish gray silt loam 5 to 15 inches thick. Some low
areas have no overwash layer and have a surface layer of
silty clay. Included in mapping are small areas of Modale
soils on very slight rises.

Because runoff is slow and the water table is seasonally
high, wetness is a problem in some years. Although water
accumulates in the underlying clayey layers following inten-
sive rains, the surface layer dries quickly and farming is
delayed for only short periods.

Most areas are cultivated. This soil is well suited to most
crops grown in the county. Capability unit IIw-1, pasture
group A, windbreak group 2.

Ac—Albaton silty clay. This is a level soil on bottom
lands. The areas are mostly long and narrow and less than
200 acres in size, but a few broad areas range to 400 acres.
This soil has the profile described as representative of the
series. Slopes are 0 to 1 percent.

Included with this soil in mapping are small areas of
Onawa and Percival soils on very slight rises.

Runoff is slow. This soil dries slowly, and wetness caused
by the high water table commonly delays farming in spring.
If farmed when wet, this soil compacts and loses its tilth.
Overcoming wetness and maintaining tilth are the main
concerns of management.

Most areas are used for corn, soybeans, and alfalfa. If
adequately drained, this soil is well suited to late-planted
crops. Capability unit IIIw-2, pasture group A, windbreak
group 2.

Ad—Albaton silty clay, depressional. This is a level
soil in former stream channels that are entrenched several
feet below the adjacent bottom lands. Slopes are 0 to 1
percent. The areas are long and narrow and are mostly less
than 80 acres in size. This soil has a profile similar to the
one described as representative of the series, but in areas
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along the Big Sioux River the surface layer is darker and
contains slightly less clay.

Runoff accumulates on this soil and remains ponded until
it evaporates. The water table usually is high during the
early part of the growing season.

This soil is too wet for farming in most years and is better
suited to pasture, hay, or wildlife habitat. A few areas are
cropped in drier years, but in most areas improved drainage
is not feasible. The vegetation in undisturbed areas consists
mainly of slough sedge, reedgrasses, and rushes. Capability
unit Vw-2, pasture group B, windbreak group 10.

Alcester Series

The Alcester series consists of deep, moderately well
drained, gently sloping, silty soils on uplands along inter-
mittent drainageways. These soils formed in alluvium washed
from adjacent upland soils. The native vegetation consisted
mainly of tall grasses.

In a representative profile the surface layer is dark grayish
brown silt loam about 15 inches thick. The subsoil is silt
loam about 27 inches thick. It is dark grayish brown in the
upper 19 inches and grayish brown in the lower 8 inches.
The underlying material is light brownish gray light silty
clay loam. It is calcareous below a depth of 50 inches.

Alcester soils have high fertility and low organic-matter
content. Permeability is moderate, and the available water
capacity is high. These soils receive additional moisture in
the form of runoff from adjacent soils.

Almost all areas are used for crops. A few areas are used
for grazing or hay.

Representative profile of Alcester silt loam, 2 to 6 percent
slopes, in cultivation, 270 feet south and 2,020 feet west of
the northeast corner of sec. 34, T. 95 N, R. 49 W.

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

A12—7 to 15 inches; dark grayish brown (10YR 4/2) silt loam, very
dark brown (10YR 2/2) moist; weak thick platy struc-
ture parting to weak coarse subangular blocky; slightly
hard, very friable; neutral; gradual wavy boundary.

B1—15 to 24 inches; dark grayish brown (10YR 4/2) silt loam,
very dark brown (10YR 2/2) crushing to very dark
grayish brown (10YR 3/2) moist; weak coarse and me-
dium subangular blocky structure; slightly hard, very
friable; neutral; gradual wavy boundary.

B2—24 to 34 inches; dark grayish brown (2.5Y 4/2) silt loam,
very dark grayish brown (10YR 3/2) crushing to dark
brown (10YR 3/3) moist; weak medium prismatic struc-
ture parting to weak medium subangular blocky; hard,
friable; few darker colored worm casts; neutral; gradual
wavy boundary.

B3—34 to 42 inches; grayish brown (2.5Y 5/2) silt loam, dark
grayish brown (2.5Y 4/2) moist; weak coarse and medium
subangular blocky structure; hard, friable; few darker
colored worm casts; neutral; gradual wavy boundary.

C1—42 to 50 inches; light brownish gray (2.5Y 6/2) light silty
clay loam, dark grayish brown (10YR 4/2) moist; few fine
distinet gray (5Y 5/1) and yellowish brown (10YR 5/6)
mottles, moist; weak coarse subangular blocky structure;
hard, friable, slightly sticky; neutral; gradual wavy
boundary.

C2—50 to 60 inches; light brownish gray (2.5Y 6/2) light silty
clay loam, dark grayish brown (2.5Y 4/2) moist; few fine
distinct dark gray (5Y 4/1) and strong brown (7.5YR
5/6) mottles, moist; massive; hard, friable, slightly sticky;
few fine and medium segregations of lime; slight effer-
vescence; mildly alkaline.

Depth to lime ranges from 40 to 60 inches, but in places calcare-
ous, recent overwash is on the surface. The solum is light silty
clay loam or silt loam and averages about 24 to 30 percent clay.

The A horizon ranges from very dark gray to dark grayish brown
and is 14 to 22 inches thick. The upﬁer part of the B horizon ranges
from veri dark gray to dark grayish brown. The lower part ranges
from dark gray to light olive brown in a hue of 10YR or 2.5Y. The
C horizon typically is light silty clay loam or silt loam, but in
places it is loam at a depth of 40 to 60 inches.

Alcester soils are near Calco, Crofton, Davis, Kennebec, Lamo,
McPaul, Moody, and Nora soils. Alcester soils are better drained
than Calco and Lamo soils. They have a thicker A horizon than
Crofton, McPaul, Moody, and Nora soils. Alcester soils are more
silty than Davis soils. They have a thinner A horizon and are
shallower to free carbonates than Kennebec soils.

Ae—Alcester silt loam, 2 to 6 percent slopes. This is
a gently sloping soil on narrow strips along upland drainage-
ways. Most areas are less than 60 acres in size. Slopes are
mostly concave.

Included with this soil in mapping are small areas of
Kennebee, McPaul, and Moody soils. Kennebec soils are
on the lower parts of the landscape adjacent to drainage
channels. McPaul soils are in places where recent overwash
has accumulated along fencelines or roadsides. Moody soils
are on the higher parts of the landscape, generally along the
edges of the mapped area.

Runoff is medium, and the hazard of erosion is moderate.
Gullies form easily in the drainageway channels. Controlling
erosion is the main concern of management.

This soil is well suited to all crops commonly grown in the
county. Capability unit ITe-1, pasture group K, windbreak
group 1.

Benclare Series

The Benclare series consists of deep, somewhat poorly
drained, level, silty soils on bottom lands. These soils formed
in alluvium. The native vegetation consisted mainly of tall
grasses.

In a representative profile the surface layer is dark gray
silty clay loam about 16 inches thick. The subsoil is about
20 inches thick. It is dark gray silty clay loam in the upper
part and dark gray silty clay in the lower part. The under-
%ying material is grayish brown silty clay and silty clay
oam.

Benclare soils have moderate to high organic-matter con-
tent and high fertility. Permeability is slow, and the avail-
able water capacity is high. These soils are occasionally
ﬂofoded and have a seasonal water table at a depth of 3 to
6 feet.

Most areas are used for crops. A few areas are used for
pasture and hay.

Representative profile of Benclare silty clay loam, some-
what poorly drained, in cultivation, 1,230 feet west and
%{,4521% f‘%et south of the northeast corner of sec. 25, T. 93 N.,

Ap—oO0 to 7 inches; dark gray (10YR 4/1) silty clay loam, black
(10YR 2/1) moist; weak fine subangular blocky struc-
ture; hard, friable, slightly sticky and slightly plastic;
slightly acid; abrupt smooth boundary.

A12—7 to 16 inches; dark gray (10YR 4/1) silty clay loam, black
(10YR 2/1) moist; weak medium and fine subangular
blocky structure; hard, friable, slightly sticky and slightly
plastic; slightly acid; gradual wavy boundary.

B21—16 to 26 inches: dark gray (10YR 4/1) silty clay loam, very
dark gray (10YR 3/1) moist; weak medium prismatic
structure parting to moderate medium and fine subangu-
lar blocky; hard, friable, sticky and plastic; slightly acid;
gradual wavy boundary.

B22—26 to 36 inches; dark gray (10YR 4/1) silty clay, very dark
gray (10YR 3/1) moist; few fine distinet strong brown
(7.5YR 5/6) mottles, moist; weak medium prismatic
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structure parting to moderate medium and fine sub-
angular blocky; very hard, firm, sticky and plastic;
slightly acid; gradual wavy boundary.

C1—36 to 48 inches; grayish brown (2.5Y 5/2) silty clay, dark
grayish brown (2.5Y 4/2) moist; common fine distinct
strong brown (7.5YR 5/6) and few fine faint dark gray
mottles, moist; massive; very hard, firm, sticky and
plastic; slightly acid; gradual wavy boundary.

(C2—48 to 60 inches; grayish brown (2.5Y 5/2) silty clay loam,
dark grayish brown (2.5Y 4/2) moist; common fine dis-
tinet strong brown (7.5YR 5/6) and dark reddish brown
(6YR 2/2) mottles, moist, and many medium faint dark
gray mottles, moist; massive; very hard, firm, sticky and
plastic; slightly acid.

Depth to free carbonates is 40 to 60 inches or more. The A hori-
zon is dark gray or very dark gray except in places that have a
grayish brown overwash. It is dominantly silty clay loam, but in
places it is light silty clay, silt loam, or very fine sandy loam. It is
10 to 20 inches thick. The B2 horizon ranges from 18 to 30 inches
in thickness. Some pedons have a B3 horizon. Thin lenses of fine
sand are in the C horizon in places.

Benclare soils are near Blencoe, Davis, Forney, Kennebec,
Luton, and Salix soils and are similar to the Lakeport soils. Benclare
soils have a more clayey C horizon than Blencoe soils, They are
more poorly drained and have a more clayey B horizon than Davis,
Kennebec, and Salix soils. Benclare soils are not so poorly drained
as Forney and Luton soils. They have moist colors of very dark
gray or darker to a greater depth than Lakeport soils.

Bd—Benclare silty clay loam, somewhat poorly
drained. This is a level soil on bottom lands in areas as much
as 500 acres in size. It has the profile described as representa-
tive of the series. Slopes are 0 to 1 percent.

Included with this soil in mapping are small areas of
Kennebec and Luton soils. Kennebec soils are on very slight
rises. Luton soils are in low areas.

Runoff is slow. This Benclare soil has high fertility and
organic-matter content. Wetness that results from occasional
flooding and from a fluctuating water table is the main
limitation in using this soil for crops. If cultivated when wet,
the surface layer compacts and easily loses its tilth.

Most areas are cultivated. If adequately drained, this soil
is well suited to all crops commonly grown in the county.
Capability unit ITw-1, pasture group A, windbreak group 2.

Be—Beneclare soils, overwash. These soils are on bottom
lands, mainly along the Big Sioux River. Slopes are 0 to 1
percent. Most areas are covered by 5 to 15 inches of recent
overwash of grayish brown, caleareous silt loam, very fine
sandy loam, or silty clay loam. Some low areas have no
fverwash and have a surface layer of dark gray silty clay

oam.

Included with these soils in mapping are small areas of
Modale soils on very slight rises.

These Benclare soils have moderate organic-matter content
and high fertility. Runoff is slow, and the areas are subject
to flooding. Wetness caused by flooding and a seasonal high
water table is the main limitation in using these soils for
crops. Farming is delayed for only brief periods, however,
because the overwash surface layer dries quickly.

Most areas are cultivated, and a few areas are irrigated.
If adequately drained, these soils are well suited to all crops
commonly grown in the county. Capability unit ITw-1,
pasture group A, windbreak group 2.

Blencoe Series

The Blencoe series consists of deep, somewhat poorly
drained, level, clayey soils that are underlain by stratified
silty sediments. These soils are on high stream bottoms.
They formed in alluvium. The native vegetation consisted
mainly of tall grasses and scattered clumps of trees.

In a representative profile the surface layer is dark gray
silty clay about 12 inches thick. The subsoil is about 16
inches thick. It is grayish brown and dark grayish brown
silty clay in the upper 12 inches and grayish brown and light
brownish gray light silty clay loam in the lower 4 inches.
The underlying material is calcareous, light yellowish brown
silt loam and silty clay loam.

Blencoe soils have high fertility and high organic-matter
content. Permeability is very slow in the upper part of the
profile and moderate in the underlying material. The avail-
able water capacity is high. Blencoe soils have a seasonal
water table at a depth of 1 to 3 feet. Some areas are subject
to flooding.

Most areas are cultivated, and a few are irrigated. Some
areas are used for pasture and hay.

Representative profile of Blencoe silty clay, in cultivation,
87 feet west and 1,480 feet north of the southeast corner of
sec. 16, T. 91 N,, R. 50 W.

Ap—O0 to 8 inches; dark gray (10YR 4/1) silty clay, black (10YR
2/1) moist; weak fine blocky structure; very hard, firm,
sticky and plastic; slightly acid; abrupt smooth boundary.

A12—8 to 12 inches; dark gray (10YR 4/1) silty clay, black
(10YR 2/1) moist; moderate fine and very fine blocky
structure; very hard, firm, sticky and plastic; slightly
acid; gradual smooth boundary.

B1-—12 to 16 inches; grayish brown (2.5Y 5/2) silty clay, very
dark grayish brown (2.5Y 3/2) moist; weak medium
subangular blocky structure parting to moderate fine
and very fine subangular blocky; hard, firm, sticky and
plastic; common black (10YR 2/1) channel fillings and
worm casts, moist; neutral; gradual smooth boundary.

B2—16 to 24 inches; grayish brown (2.5Y 5/2) and dark grayish
brown (2.5Y 4/2) silty clay, very dark grayish brown
(2.5Y 3/2) and dark grayish brown (2.5Y 4/2) moist;
few fine faint dark brown mottles, moist; moderate fine
and very fine subangular blocky structure; hard, firm,
sticky and plastic; few very dark gray (10YR 3/1)
streaks, moist; neutral; gradual smooth boundary.

IIB3—24 to 28 inches; grayish brown (2.5Y 5/2) and light brown-
ish gray (2.5Y 6/2) light silty clay loam, dark grayish
brown (2.5Y 4/2) moist; common fine distinct strong
brown (7.5YR 5/6) mottles, moist; weak fine subangular
blocky structure; hard, friable, slightly sticky and plastic;
few very dark gray (10YR 3/1) streaks, moist; neutral;
gradual smooth boundary.

IIC1—28 to 55 inches; light yellowish brown (2.5Y 6/3) silt loam,
grayish brown (2.5Y 5/2) moist; many fine distinct
strong brown (7.5YR 5/6) mottles, moist, and many
medium faint gray mottles, moist; massive, laminations
evident; soft, very friable; strong effervescence; mildly
alkaline; abrupt smooth boundary.

IIC2—55 to 60 inches; light yellowish brown (2.5Y 6/3) silty clay
loam, light olive brown (2.5Y 5/3) moist; many fine faint
gray mottles, moist, and many fine distinct strong brown
(7.56YR 5/6) mottles, moist; massive; hard, firm, slightly
sticky and plastic; strong effervescence; mildly alkaline.

Blencoe soils are dominantly silty clay to a depth of 20 to 30
inches and are underlain by silt loam to a depth of 40 inches or
more. The A horizon is dark gray or very dark gray, and in places
it is silty clay loam. It is 10 to 20 inches thick. The upper part of
the B horizon is silty clay that averages 42 to 50 percent clay.
The lower part of the B horizon commonly is silt loam or silty
clay loam, but in places it is silty clay. Thin lenses of finer or
coarser material are in the IIC horizon 1n some pedons.

Blencoe soils are near Blyburg, Forney, Lakeport, Luton, Omadi,
and Salix soils and are similar to Onawa soils. Blencoe soils are
more clayey than Blyburg, Omadi, and Salix soils. They have a
more silty é’ horizon than Forney, Lakeport, and Luton soils. They
have a thicker A horizon than Onawa soils.

Bf—Blencoe silty clay. This is a level soil on bottom
lands along larger streams. Slopes are 0 to 1 percent. Most
areas are long and narrow and are less than 100 acres in size.
In some small areas the depth to silty material is slightly less
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than 20 inches. Included in mapping are small areas of
Forney and Lakeport soils intermingled with the Blencoe
soil.

Runoff is slow, and flooding is a hazard in some areas.
Wetness caused by a seasonal high water table is the main
limitation in using this soil for crops. It delays farming in
some years. If farmed when wet, this soil compacts and
easily loses its tilth.

Most areas are used for crops. If adequately drained, this
soil is well suited to farming. Capability unit IIw-1, pasture
group A, windbreak group 2.

Blyburg Series

The Blyburg series consists of deep, well drained, nearly
level, silty soils on high stream bottoms. These soils formed
in alluvium. The native vegetation consisted mainly of tall
grasses.

In a representative profile the surface layer is grayish
brown silt loam about 11 inches thick. The underlying
material is calcareous, light brownish gray silt loam.

Blyburg soils have high fertility and high organic-matter
content. Permeability is moderate, and the available water
capacity is high.

Most areas are cultivated. A few areas are irrigated.

Representative profile of Blyburg silt loam, in cultivation,
1,500 feet north and 129 feet west of the southeast corner
of sec. 23, T. 90 N., R. 49 W.

Ap—O0 to 6 inches; grayish brown (10YR 5/2) silt loam, very dark

brown (10YR 2/2) moist; weak fine granular structure;
slightly hard, very friable; neutral; abrupt smooth bound-

ary.

A12—6 to 11 inches; grayish brown (10YR 5/2) silt loam, very
dark brown (10YR 2/2) moist; weak fine granular struc-
ture; slightly hard, very friable; neutral; clear smooth
boundary.

C1—11 to 19 inches; light brownish gray (2.5Y 6/2) silt loam,
grayish brown (2.5Y 5/2) moist; weak coarse and medium
subangular blocky structure; soft, very friable; few worm
channels and casts, very dark brown (10YR 2/2) moist;
common fine pores; strong effervescence; mildly alkaline;
gradual smooth boundary.

C2—19 to 60 inches; light brownish gray (2.5Y 6/2) silt loam,
grayish brown (2.5Y 5/2) moist; few fine distinct light
olive brown (2.5Y 5/6) mottles, moist; massive, lami-
nations evident; soft, very friable; strong effervescence;
mildly alkaline.

Depth to lime ranges from 10 to 15 inches. The A horizon is
grayish brown or dark grayish brown. It commonly is silt loam,
but in places it is silty clay loam. It is 10 to 20 inches thick. The
C horizon is light brownish gray or grayish brown in a hue of 10YR
or 2.5Y. It is silt loam or very fine sandy loam.

Blyburg soils are near Blencoe, Forney, Lakeport, Luton, Omadi,
and Salix soils and are similar to Haynie soils. Blyburg soils are
better drained and less clayey than Blencoe, Forney, Lakeport, and
Luton soils. They have a tKicker A horizon than Haynie soils. They
contain less clay in the C horizon than Omadi and Salix soils.

Bg—Blyburg silt loam. This is a nearly level soil on
high bottoms. Slopes are 0 to 2 percent. The areas are ir-
regularly shaped and range to 400 acres in size. The surface
layer is mostly silt loam, but it is silty clay loam or silty clay
in some low areas that have a thin overwash layer on the
surface.

Included with this soil in mapping are small areas of
Modale and Omadi soils in swales and low spots.

Runoff is slow. This soil is easy to work and has few if
any limitations for cropping.

Most areas are cropped, and a few areas are irrigated. This
soil is well suited to all ecrops commonly grown in the county.
Capability unit I-1, pasture group F, windbreak group 3.

Calco Series

The Calco series consists of deep, poorly drained, level,
calcareous, silty soils on bottom lands. These soils formed in
alluvium. The native vegetation consisted mainly of tall
grasses, sedges, and stringers of native trees along stream
channels.

In a representative profile the surface layer is calcareous,
dark gray silty clay loam about 39 inches thick. The under-
lying material is calcareous silty clay loam. It is dark gray
to a depth of 47 inches and gray below.

Calco soils have high fertility and high organic-matter
content. Permeability is moderately slow, and the available
water capacity is high. These soils are occasionally flooded
and have a seasonal high water table within 3 feet of the
surface.

Most areas are in pasture or hayland. A few areas that
have been successfully drained are used for crops.

Representative profile of Calco silty clay loam, wet, in
cultivation, 115 feet north and 2,380 feet east of the south-
west corner of sec. 12, T. 94 N,, R 50 W.

Ap—0 to 8 inches; dark gray (10YR 4/1) silty clay loam, black
(10YR 2/1) moist; moderate fine subangular blocky
structure; hard, friable, sticky and slightly plastic; strong
effervescence; moderately alkaline; abrupt smooth bound-

ary.

A12—8 to 18 inches; dark gray (2.5Y 4/1) light silty clay loam,
black (N 2/0) moist; weak medium and fine subangular
blocky structure; hard, friable, sticky and slightly plas-
tic; few fragments of snail shells; strong effervescence;
moderately alkaline; gradual wavy boundary.

A13—18 to 27 inches; dark gray (2.5Y 4/1) silty clay loam, black
(N 2/0) moist; weak medium and fine subangular blocky
structure; very hard, firm, sticky and plastic; few frag-
ments of snail shells; strong effervescence; mildly alkaline;
gradual wavy boundary.

A14—27 to 39 inches; dark gray (10YR 4/1) silty clay loam, black
(10YR 2/1) moist; weak coarse subangular blocky struc-
ture ﬁarting to moderate medium subangular blocky;
very hard, very firm, sticky and plastic; strong efferves-
cence; moderately alkaline; gradual wavy boundary.

Cl1g—39 to 47 inches; dark gray (10YR 4/1) silty clay loam, very
dark gray (10YR 3/1) moist; few fine faint olive gray
mottles, moist; massive; extremely hard, very firm, sticky
and plastic; many fine segregations of lime; strong effer-
vescence; mildly alkaline; gradual wavy boundary.

C2g—47 to 60 inches; gray (10YR 6/1) silty clay loam, dark gray
(10YR 4/1) moist; common fine distinct olive (8Y 4/3)
and very dark brown (10YR 2/2) mottles, moist, and
few fine distinct dark yellowish brown (10YR 4/4)
mottles, moist; massive; extremely hard, very firm,
sticky and plastic; few fine gypsum crystals; many fine
and medium concretions of lime; strong effervescence;
moderately alkaline.

Calco soils commonly are caleareous at the surface, but some
pedons are leached to a depth of 5 to 10 inches. Some pedons have
a B horizon. The A horizon commonly is silty clay loam, but in
places it is silt loam. It is 28 to 40 inches thick. The C horizon is
silty clay or silty clay loam, and in places it is stratified with thin
layers ot sand.

Calco soils are near Alcester, Benclare, Kennebec, and McPaul
soils, and are similar to Lamo soils. Calco soils are more poorly
drained than the other soils.

Ca—Calco silty clay loam, wet. This soil is on bottom
lands along streams and small drainageways. Slopes are 0
to 1 percent. The areas along drainageways are long and
narrow, but broader areas on stream bottoms are as much as
1,000 acres in size. This soil has a profile similar to the one
described as representative of the series, but in some long,
narrow areas it has a thin overwash layer of grayish brown
silt loam on the surface.
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Included with this soil in mapping are small areas of
Alcester and Kennebec soils on the edges of areas immediately
below the adjacent upland soils. Also included are a few
small areas of Fluvaquents, wet, along Brule Creek.

Runoff is slow, and most areas are subject to occasional
flooding. Wetness caused by flooding and the high water
table severely limits the use of this soil for crops. The surface
layer compacts if the soil is farmed or grazed when wet.
Overcoming wetness is the main concern of management.

This soil is best suited to pasture or hay plants that toler-
ate wetness. In some years late crops can be grown success-
fully. Measures to improve drainage are not feasible in most
places. Capability unit IVw-2, pasture group B, windbreak

group 2.

Chancellor Series

The Chancellor series consists of deep, somewhat poorly
drained, nearly level, silty soils on uplands in swales and
depressions. These soils formed in alluvium washed from
surrounding soils. The native vegetation consisted mainly of
tall grasses.

In a representative profile the surface layer is dark gray
silty clay loam about 17 inches thick. The subsoil is about
21 inches thick. It is dark gray silty clay in the upper part,
grayish brown silty clay in the middle, and light olive gray
silty clay loam in the lower part. The underlying material
is calcareous, light yellowish brown and gray silty clay loam.

Chancellor soils have high fertility and high organic-matter
content. Permeability is slow, and the available water
capacity is high. Most areas receive additional moisture in
the form of runoff from adjacent soils. A seasonal water
table is at a depth of 2 to 5 feet.

Most areas are cultivated. Chancellor soils are well suited
to all crops commonly grown in the county.

Chancellor soils in Union County are mapped only with
Wakonda and Worthing soils.

Representative profile of Chancellor silty clay loam, in an
area of Worthing-Chancellor silty clay loam, in cultivation,
510 feet north and 1,050 feet west of the southeast corner
of sec. 15, T. 92 N, R. 50 W.

Ap—O0 to 6 inches; dark gray (10YR 4/1) silty clay loam, black
(10YR 2/1) moist; weak medium and fine subangular
blocky structure; slightly hard, friable, slightly sticky
and slightly plastic; neutral; abrupt smooth boundary.

A12—6 to 17 inches; dark gray (10YR 4/1) silty clay loam, black
(10YR 2/1) moist; weak coarse subangular blocky struc-
ture parting to weak medium and fine subangular blocky;
slightly hard, friable, slightly sticky and slightly plastic;
slightly acid; gradual wavy boundary.

B21t—17 to 27 inches; dark gray (5Y 4/1) silty clay, black (5Y 2/1)
moist; few fine distinct strong brown (7.5YR 5/6) and
light olive brown (2.5Y 5/4) mottles, moist; weak medium
prismatic structure parting to moderate medium and fine
subangular blocky; very hard, firm, sticky and plastic;
neutral; gradual wavy boundary.

B22tg—27 to 33 inches; grayish brown (2.5Y 5/2) silty clay, very
dark grayish brown (2.5Y 3/2) moist; many fine distinct
strong brown (7.5YR 5/6) and light olive brown (2.5Y
5/4) mottles, moist; weak coarse prismatic structure
parting to weak coarse subangular glocky; hard, firm,
sticky and plastic; neutral; gradual wavy boundary.

B3g—33 to 38 inches; light olive gray (5Y 6/2) silty clay loam, olive
gray (85Y 5/2) moist; many fine distinct dark gray
(8Y 4/1) and strong brown (7.5YR 5/6) mottles, moist;
weak coarse subangular blocky structure; hard, firm,
sticky and plastic; neutral; clear wavy boundary.

Cgca—38 to 60 inches; light yellowish brown (2.5Y 6/3) and gray
(5Y 5/1) silty clay loam, light olive brown (2.5Y 5/3) and
dark gray (5Y 4/1) moist; many fine distinct strong brown

(7.5YR 5/6) mottles, moist, and common fine distinct
dark reddish brown (5YR 2/2) mottles, moist; massive;
hard, firm, slightly sticky and slightly plastic; common
fine and medium segregations of lime; strong efferves-
cence; mildly alkaline.

Depth to free carbonates ranges from 30 to 44 inches. The A
horizon is dark gray or very dark gray in a hue of 10YR or 2.5Y.
It is 12 to 20 inches thick. The B2t horizon ranges from dark gray
to light olive gray in a hue of 2.5Y or5Y. It is 38 to 48 percent clay
and ranges from 16 to 22 inches in thickness. Mottles in the lower

art of the B horizon and in the C horizon range from few to many.
}S)egregations of lime are few or common in the C horizon.

Chancellor soils are mapped with or are near Wakonda, Went-
worth, and Worthing soils and are similar to Benclare soils. Moist
colors of very dark gray or darker are nearer the surface in Chancel-
lor soils than in Benclare soils. Chancellor soils are less calcareous
and have more clay than Wakonda soils. They have a more clayey
B horizon than Wentworth soils and are better drained than
Worthing soils.

Crofton Series

The Crofton series consists of deep, well drained, gently
sloping to very steep, silty soils on uplands. These soils
formed in loess. The native vegetation consisted mainly of
mid and tall grasses, but deciduous trees and shrubs grew
in some areas.

In a representative profile the surface layer is calcareous,
pale brown silt loam about 5 inches thick. The layer below
that is calcareous, pale brown silt loam about 4 inches thick.
The underlying material is calcareous, light yellowish brown
silt loam.

Crofton soils have low fertility and a low organic-matter
content. Permeability is moderate, and the available water
capacity is high.

Many areas are used for crops or have been seeded to tame
grasses and legumes. Most of the steeper areas remain in
native vegetation and are used for pasture and hay.

Representative profile of Crofton silt loam, in an area of
Crofton-Nora silt loams, 6 to 12 percent slopes, eroded, 204
feet north and 500 feet west of the southeast corner of sec. 27,
T.94 N, R. 49 W.

Ap—0 to 5 inches; pale brown (10YR 6/3) silt loam, dark brown
(10YR 4/3) moist; weak fine granular structure; soft,
friable; few fine concretions of lime; strong effervescence;
mildly alkaline; abrupt smooth boundary.

AC—5 to 9 inches; pale brown (10YR 6/3) silt loam, dark brown
(10YR 4/3) moist; weak coarse subangular blocky struc-
ture parting to weak fine subangular blocky; slightly
hard, friable; few fine and medium concretions of lime;
strong effervescence; moderately alkaline; clear wavy
boundary. .

C1—9 to 23 inches; light yellowish brown (2.5Y 6/3) silt loam,
yellowish brown (10YR 5/4) moist; few fine distinct
strong brown (7.5YR 5/6) and gray (6Y 5/1) mottles,
moist; weak coarse subangular blocky structure; slightly
hard, very friable; common fine concretions and segrega-
tions of lime; strong effervescence; moderately alkaline;
gradual wavy boundary. .

C2—23 to 60 inches; light yellowish brown (2.5Y 6/3) silt loam,
yellowish brown (10YR 5/4) moist; common medium
distinct strong brown (7.5YR 5/6) and gray (5Y 5/1)
mottles, moist. and common fine distinct very dark
brown (10YR 2/2) mottles, moist; massive; slightly hard,
very friable; few fine concretions of lime; strong effer-
vescence; moderately alkaline.

Lime is common at the surface, but in places it is leached to a
depth of 4 to 8 inches. In cultivated areas few to many, fine and
medium concretions of lime are on the surface. The A horizon
ranges from grayish brown to pale brown. The C horizon ranges
from brown to pale yellow.

Crofton soils are mapped with Nora soils and are near Moody
and Shindler soils. Crofton soils are shallower to lime than Moody
and Nora soils and are more silty than Shindler soils.
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CbE2—Crofton silt loam, 12 to 17 percent slopes,
eroded. This is a strongly sloping soil on the sides of large
drainageways on uplands. Most of the original surface layer
has been removed by erosion or has been mixed with the
underlying material by tillage. This soil has a profile similar
to the one described as representative of the series, but the
surface layer is grayish brown in a few areas that remain in
native grasses or that are not so eroded as most other areas.

Included with this soil in mapping, and making up about
20 percent of any given area, are small areas of Alcester,
Moody, and Nora soils. Alcester soils are on foot slopes and
along drainageways. Moody and Nora soils are on the mid
and lower parts of the landscape immediately above Alcester
soils. Small outerops of glacial till and small sandy spots are
in some areas and are shown on the soil map by a special
symbol.

Runoff is rapid, and the hazard of erosion is very severe.
Controlling erosion and improving fertility are the main
concerns of management.

Most areas are cultivated or have been seeded to tame
grasses and legumes. A few areas remain in native grasses
and are used for pasture. Because of the very severe erosion
hazard, this soil is better suited to pasture or hay than to
other uses. Capability unit VIe-3, pasture group G, wind-
break group 10.

CbF—Crofton silt loam, 17 to 30 percent slopes. This
is a moderately steep to steep soil on the sides of valleys of
the larger streams. It has a profile similar to the one de-
scribed as representative of the series, but in many places
the surface layer is grayish brown and noncalcareous (fig. 3).

Included with this soil in mapping are small areas of
Alcester, Moody, and Nora soils. Alcester soils are on foot
slopes and along drainageways. Moody and Nora soils are
on the mid and lower parts of the landscape below Crofton
soils. Small outerops of glacial till and limestone are in some
areas and are shown on the soil map by a special symbol.

Runoff is rapid, and the hazard of erosion is very severe.
Gullies form easily in small drainageways and sags. Control-
ling erosion is the main concern of management.

Almost all areas remain in native grasses and are used for
pasture or hay. A few areas that had been cropped are now
seeded to tame grasses and legumes. This soil is too erodible
for cultivation. Capability unit VIe-3, pasture group G,
windbreak group 10.

CnB—Crofton-Nora silt loams, 2 to 6 percent slopes.
These are gently sloping soils in long, narrow areas on upland
ridgetops. They have smooth, well rounded slopes. Crofton
and Nora soils occur in almost equal proportions in all
areas, but the Crofton soil is on the top and upper side of
convex ridges and knolls, and the Nora soil is on the side of
ridges and knolls and on some of the flat ridgetops. The
Nora soil has a profile similar to the one described as rep-
resentative of the series, but the surface layer is silt loam.

Included with these soils in mapping are small areas of
Moody soils on the lower part of the landscape.

Runoff is medium, and the hazard of erosion is moderate.
The Nora soil has medium fertility, and the Crofton soil
has low organic-matter content and low fertility. Controlling
erosion and improving fertility are the main concerns of
management.

Almost all areas are cultivated. Corn, oats, and alfalfa are
the main crops. Crofton soil in capability unit IIle-6,
pasture group G, windbreak group 8; Nora soil in capability
unit ITe-3, pasture group F, windbreak group 3.

Figure 3.~Profile of Crofton silt loam, 17 to 30 percent slopes.

CnD2—Crofton-Nora silt loams, 6 to 12 percent
slopes, eroded. This complex is about 55 percent Crofton
soil, 25 percent Nora soil, and 20 percent other soils. The
areas are irregularly shaped and range to several hundred
acres in size. The soils have long, smooth slopes. The Crofton
soil is in the highest areas where slopes are more convex. The
Nora soil is on the mid and lower parts of the landscape.
The Crofton soil has the profile described as representative
of the series. The Nora soil has a surface layer of silt loam
and is shallower to lime than the Nora soil described as rep-
resentative of the series. These soils are moderately to severely
eroded. Much of the original surface layer has been removed
by erosion, and the rest has been mixed with the underlying
material by plowing (fig. 4). Gullies have formed in some
areas.

Included with these soils in mapping are small areas of
Alcester and Moody soils. Alcester soils are on foot slopes
and along drainageways. Moody soils are on the lower parts
of the landscape above the Alcester soils.

Runoff is rapid, and the hazard of erosion is severe. These
soils have low organic-matter content and low fertility.
Controlling erosion and improving fertility are the main
concerns of management.

Most areas are used for corn, oats, alfalfa, and tame
grasses. Capability unit IVe-2; Crofton soil in pasture
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Figure 4.—Tillage has mixed the surface layer and the underlying layers in this area of Crofton-Nora silt loams, 6 to 12 percent
slopes, eroded.

group G and windbreak group 8; Nora soil in pasture group F
and windbreak group 3.

Davis Series

The Davis series consists of deep, moderately well drained,
nearly level, loamy soils on high stream bottoms. These soils
formed in alluvium. The native vegetation consisted mainly
of tall grasses.

In a representative profile the surface layer is dark gray
loam about 7 inches thick. The subsoil is loam about 45
inches thick. It is dark gray in the upper part, dark grayish
brown in the middle, and dark brown in the lower part. The
underlying material is calcareous, brown loam.

Davis soils have high fertility and high organic-matter
content. Permeability is moderate, and the available water
capacity is high. Most areas receive runoff from adjacent
uplands.

Most areas are used for crops. A few areas are used for
pasture and hay.

Representative profile of Davis loam, in cultivation, 162
feet south and 1,450 feet west of the northeast corner of
sec. 15, T. 95 N., R. 48 W.

Ap—o0 to 7 inches; dark gray (10YR 4/1) loam, black (10YR 2/1)
moist; weak fine granular structure; slightly hard, friable,
shghtly sticky; slightly acid; abrupt; smooth boundary

B1—7 to 14 inches; dark gray (10YR 4/1) loam, black (10YR 2/1)
moist; weak coarse prismatic structure parting to weak
medium subangular blocky; slightly hard, friable, slightly
sticky; slightly acid; gradual wavy boundary.

B21—14 to 20 inches; dark gray (10YR 4/1) loam, very dark brown
(10YR 2/2) moist; weak coarse prismatic structure part-
ing to weak coarse and medium subangular blocky;
slightlg hard, friable, slightly sticky; neutral; gradual
wavy boundary.

B22—20 to 32 inches; dark grayish brown (10YR 4/2) loam, very
dark grayish brown (10YR 3/2) moist; weak coarse pris-
matic structure parting to weak coarse and medium sub-
angular blocky; slightly hard, friable, slightly sticky;
neutral; gradual wavy boundary.

B23—32 to 40 inches; dark grayish brown (10YR 4/2) loam, very
dark grayish brown (10YR 3/2) moist; weak coarse pris-
matic structure parting to moderate medium and fine
subangular blocky; hard friable, slightly sticky; neutral;
gradual wavy boundar;

B3—40 to 52 inches; dark brown (10YR 4/8) loam, dark brown
(10YR 3/ 3) moist; weak coarse prismatic structure part-
ing to weak coarse subangular blocky; hard, friable,
slightly sticky and slightly plastic; neutral; clear wavy
boundary.

Cca—>52 to 60 mches brown (10YR 5/3) loam, dark brown (10YR
4/3) moist; common fine distinct strong brown (7.5YR
5/6) mottles, moist, and few medium faint dark gray
mottles, moist; massive; hard, friable, slightly sticky and
slightly plastic; common fine segregations of lime; strong
effervescence; mildly alkaline.

Depth to lime ranges from 36 to 60 inches. The A horizon is loam



16 SOIL SURVEY

or silt loam 7 to 18 inches thick. Some pedons lack a B1 horizon.
The B2 horizon is loam or silt loam. Some pedons lack a B3 horizon.
The C horizon ranges from fine sandy loam to clay loam, and in
places it is stratified with thin layers of fine sand.

Davis soils are near Benclare, Dempster, Enet, Graceville,
Kennebee, and Salix soils and are similar to Alcester soils. Davis
soils have more sand and are less silty than Alcester, Graceville,
Kennebec, and Salix soils. They are less clayey than Benclare
soils. Davis soils are not underlain by gravelly sand as are Dempster
and Enet soils.

Da—Davis loam. This is a nearly level soil on high
bottom lands along the Big Sioux River. Slopes are 0 to 2
percent. The areas are long and narrow and range to 120
acres in size. This soil has a profile similar to the one described
as representative of the series, but in a few places it has
sandy underlying material and in other places it is underlain
by silty clay loam and is shallower to lime.

Included with this soil in mapping are small areas of
Kennebee soils along drainageways that head in adjacent
uplands.

Runoff is slow, and the hazard of erosion is slight. Flooding
oceurs mainly in spring before crops are planted. This soil
has few or no limitations for crops. Maintaining fertility is
the main concern of management.

Most areas are cultivated. Corn, soybeans, oats, and
alfalfa are the main crops. This soil 1s well suited to irriga-
tion, and in most places adequate water for irrigation can be
obtained from shallow wells. Capability unit I-1, pasture
group K, windbreak group 1.

Dempster Series

The Dempster series consists of well drained, nearly level
to gently sloping, silty soils that are moderately deep to
gravelly sand. These soils are on stream terraces. They
formed in alluvium underlain by gravelly sand. The native
vegetation consisted mainly of mid grasses.

In a representative profile the surface layer is dark grayish
brown silty clay loam about 9 inches thick. The subsoil is
about 25 inches thick. It is dark grayish brown silty clay
loam in the upper part, brown silty clay loam in the middle,
and yellowish brown silt loam in the lower part. The under-
lying material is calcareous, gravelly sand (fig. 5). It is
yellowish brown to a depth of 38 inches and light yellowish
brown below.

Dempster soils have moderate organic-matter content and
medium fertility. Permeability is moderate in the subsoil
and rapid in the underlying gravelly sand. The available
water capacity is moderate.

Most areas are cultivated. These soils are well suited to
irrigation. A few areas remain in native grass and are used
for pasture and hay. '

Representative profile of Dempster silty clay loam, in
cultivation, 81 feet west and 560 feet north of the southeast
corner of sec. 24, T. 93 N., R. 49 W.

Ap—O0 to 9 inches; dark grayish brown (10YR 4/2) silty clay loam,
black (10YR 2/1) moist; weak medium subangular blocky
structure parting to weak fine granular; hard, friable,
slightly sticky; slightly acid; abrupt smooth boundary.

B21—9 to 17 inches; dark grayish brown (I0YR 4/2) silty clay
loam, very dark brown (10YR 2/2) moist; weak coarse
prismatic structure parting to weak coarse and medium
subangular blocky; slightly hard, friable, slightly sticky;
slightly acid; clear wavy boundary.

B22—17 to 28 inches; brown (10YR 5/3) silty clay loam, dark
brown (10YR 4/3) moist; weak medium prismatic struc-
ture parting to moderate medium subangular blocky;
slightly hard, friable, slightly sticky; medium acid; clear
wavy boundary.

Figure 5.—~Gravelly sand is at a depth of about 30 inches in this
profile of Dempster silty clay loam.,

B3—28 to 34 inches; yellowish brown (10YR 5/4) silt loam, dark
brown (10YR 4/3) moist; weak coarse prismatic structure
parting to weak coarse and medium subangular blocky;
slightly hard, friable; medium acid; clear wavy boundary.

1IC1—34 to 38 inches; yellowish brown (10YR 5/4) gravelly sand,
dark yellowish brown (10YR 4/4) moist; single grained;
loose; medium acid; gradual wavy boundary.

TIC2—38 to 60 inches; light yellowish brown (10YR 6/4) gravell
sand, yellowish brown (10YR 5/4) moist; single grained‘;
loose; weak effervescence; neutral.

Depth to gravelly sand and to lime ranges from 20 to 40 inches.
The A horizon is very dark gray to dark grayish brown silty clay
loam or silt loam 6 to 12 inches thick. The B2 horizon ranges from
dark grayish brown to light olive brown silty clay loam or silt
loam in & hue of 10YR or 2.5Y. Some pedons lack a B3 horizon,
but where present it is silt loam, loam, or silty clay loam. In some
pedons the entire IIC horizon is calcareous.

Dempster soils are near Enet and Graceville soils. They have a
more silty B horizon than Enet soils and are shallower to gravelly
sand than Graceville soils.

De—Dempster silty clay loam. This is a nearly level
soil on stream terraces in irregularly shaped areas that range
to 200 acres in size. Slopes are 0 to 2 percent. In most areas
this soil has the profile described as representative of the
series, but in some areas along Brule Creek the surface layer
is loam.

Included with this soil in mapping are small areas of Enet
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and Graceville soils. Enet soils are on slightly raised humps
or low ridges, and Graceville soils are in swales and low areas.

Runoff is slow, and there is little or no hazard of erosion.
This Dempster soil is somewhat droughty because of the
underlying gravelly sand. Conserving moisture is the main
concern of management.

Most areas are cultivated. Corn, oats, soybeans, and alfalfa
are the main crops. If irrigated (fig. 6), this soil is well suited
to corn, soybeans, and alfalfa. It is better suited to spring-
sown small grain and tame grasses than to late-planted crops
in nonirrigated areas. Capability unit IIs~3, pasture group D,
windbreak group 6.

Egan Series

The Egan series consists of deep, well drained, gently
sloping to sloping, silty soils on uplands. These soils formed
in silty glacial drift overlying loamy glacial till or drift. The
native vegetation consisted mainly of tall and mid grasses.

In a representative profile the surface layer is dark grayish
brown silty clay loam about 8 inches thick. The subsoil is
yellowish brown silty clay loam about 22 inches thick. The
lower part of the subsoil is calcareous. The underlying
material is calcareous, light yellowish brown clay loam.

Egan soils have high fertility and high organic-matter

content. Permeability is moderate in the subsoil and mod-
erately slow in the underlying material. The available water
capacity is high.

Most areas are used for crops. A few areas are used for
pasture.

Representative profile of Egan silty clay loam, in an area
of Egan-Shindler complex, 2 to 6 percent slopes, in cultiva-
tion, 114 feet west and 1,760 feet south of the northeast
corner of see. 13, T.92 N, R. 50 W.

Ap—O0 to 8 inches; dark grayish brown (10YR 4/2) silty clay loam,
very dark brown (10YR 2/2) moist; weak medium sub-
angular blocky structure; slightly hard, friable, slightl
sticky and slightly plastic; slightly acid; abrupt smootK
boundary.

B21—8 to 13 inches; yellowish brown (10YR 5/4) silty clay loam,
dark brown (10YR 3/3) moist; weak medium prismatic
structure parting to weak medium subangular blocky;
slightly hard, friable, slightly sticky and slightly plastic;
few worm channel fillings, very dark brown (10YR 2/2)
moist; slightly acid; gradual wavy boundary.

B22—13 to 25 inches; yellowish brown (10YR 5/4) silty clay loam,
dark brown (10YR 4/3) moist; weak coarse and medium

rismatic structure é)arting to weak medium subangular
glocky ; slightly hard, friable, slightly sticky and slightly
plastic; neutral; clear wavy boundary.

B3ca—25 to 30 inches; yellowish brown (10YR 5/4) silty clay
loam, dark brown (10YR 4/3) moist; common fine dis-
tinet strong brown (7.5YR 5/6) mottles, moist; weak
coarse and medium subangular blocky structure; slightly

Figure 6.—Irrigation is beneficial to common Dempster silty clay loam.
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hard, friable, slightly sticky; common medium concre-
tions and segregations of lime; strong effervescence;
mildly alkaline; gradual wavy boundary.

IICca—30 to 60 inches; light yellowish brown (2.5Y 6/3) clay loam,
light olive brown (2.5Y 5/4) moist; common fine distinct
strong brown (7.5YR 5/6) mottles, moist, and few me-
dium faint dark gray mottles, moist; weak, coarse and
medium subangular blocky structure; hard, firm, slightly
sticky and slightly plastic; many medium concretions
alnl:i 1_segregations of lime; strong effervescence; mildly
alkaline.

The silty material over loamy glacial till or drift ranges from
20 to 40 inches in thickness. Depth to lime ranges from 15 to 30
inches but commonly is 22 to 26 inches. The A horizon ranges from
very dark gray to dark grayish brown and is 5 to 10 inches thick.
The B2 horizon ranges from dark grayish brown to yellowish brown
in a hue of 10YR or 2.5Y. Tt is 11 to 20 inches thick. Some pedons
lack a B3ca horizon. The IIC horizon is clay loam or loam.

Egan soils are mapped with Shindler soils and are near Chan-
cellor, Wentworth, and Worthing soils. Egan soils are better
drained than Chancellor and Worthing soils, and more silty and
deeper to lime than Shindler soils. Unlike Wentworth soils, Egan
soils have loamy material within a depth of 40 inches.

EaB—Egan-Shindler complex, 2 to 6 percent slopes.
This complex is about 55 percent Egan soil, 35 percent
Shindler soil, and 10 percent other soils. The areas range
from 20 to 150 acres in size. Some are long and narrow and
are on the sides and around the heads of small drainageways.
Other areas are irregularly shaped, and the landscape is
broken by small depressions and narrow swales. Slopes are
gently undulating in the latter areas. The Egan soil is on
the mid and lower parts of the landscape where slopes are
moderately long and smooth. The Shindler soil is on the
higher parts of the landscape where slopes are short and
convex. The Egan soil has the profile described as representa-
tive of the series. The Shindler soil has a surface layer of clay
loam that is moderately eroded in places. The surface layer
is grayish brown because it has been mixed with the subsoil
by plowing.

Included with these soils in mapping are small areas of
Chancellor, Wentworth, and Worthing soils. Chancellor soils
are in swales, and Wentworth soils are intermingled with
Egan soils. Worthing soils in small depressions commonly
are shown on the soil map by a wet spot symbol. Small
gravelly and sandy spots are in some areas and are shown on
the soil map by a special symbol.

Runoff is medium. The erosion hazard is moderate on the
Egan soil and severe on the Shindler soil. Controlling erosion
is the main concern of management.

Most areas are used for crops. These soils are well suited
to all crops commonly grown in the county. A few areas are
used for pasture. Windbreak group 3; Egan soil in capability
unit ITe-3 and pasture group F; Shindler soil in capability
unit IITe-6 and pasture group G.

EaC—Egan-Shindler complex, 6 to 9 percent slopes.
This complex is about 50 percent Egan soil, 40 percent
Shindler soil, and 10 percent other soils. The areas are
mostly long and narrow and are on the sides of drainageways.
Egan soils are on the mid and lower parts of the landscape
where slopes are smooth and uniform. Shindler soils are on
the higher parts of the landscape where slopes are short and
convex. The Egan soil has a surface layer of silty clay loam,
but the lower part of the subsoil is clay loam. The Shindler
soil has a surface layer of clay loam that is moderately eroded
in places. The surface layer is grayish brown because it has
been mixed with the subsoil by plowing.

Included with these soils in mapping are small areas of
Alcester and Wentworth soils. Alcester soils are along drain-

ageways on the lower parts of the landscape. Wentworth
soils are intermingled with Egan soils. Small gravelly spots
are in some higher areas and are shown on the soil map by a
special symbol.

Runoff is medium, and the hazard of erosion is severe.
Controlling erosion is the main concern of management.

Most areas are cultivated. A few areas remain in native
grass and are used for pasture. These soils are suited to all
crops commonly grown in the county, but they are better
suited to close-sown crops than to row crops because of the
erosion hazard. Windbreak group 3; Egan soil in capability
unit IITe-2 and pasture group F'; Shindler soil in capability
unit IVe-2 and pasture group G.

Enet Series

The Enet series consists of deep, well drained, nearly level
to gently sloping, loamy soils that are moderately deep to
gravelly loamy sand. These soils are on stream terraces.
They formed in loamy alluvium overlying outwash sand and
gravel. The native vegetation consisted mainly of tall and
mid grasses.

In a representative profile the surface layer is dark gray
loam about 6 inches thick. The subsoil is about 18 inches
thick. It is dark grayish brown loam in the upper 14 inches
and dark grayish brown sandy loam in the lower 4 inches.
The underlying material is brown gravelly sandy loam to a
depth of 33 inches and brown gravelly loamy sand below.

Enet soils have high organic-matter content and medium
fertility. Permeability is moderate in the subsoil and rapid in
the sandy underlying material. The available water capacity
is low or moderate.

Most areas are used for crops. Unless irrigated, these soils
are better suited to tame grasses and small grain than to
row Crops.

Representative profile of Enet loam, 0 to 2 percent slopes,
in cultivation, 2,300 feet west and 905 feet south of the
northeast corner of sec. 28, T. 95 N, R. 48 W.

Ap—O0 to 6 inches; dark gray (10YR 4/1) loam, black (10YR 2/1)
moist; weak fine subangular blocky structure; slightl
hard, friable, slightly sticky; slightly acid; abrupt smootK
boundary.

B21—6 to 14 inches; dark grayish brown (10YR 4/2) loam, black
(10YR 2/1) moist crushing to very dark brown (10YR
2/2) moist; weak medium prismatic structure parting
to weak medium subangular blocky; slightly hard, friable,
slightly sticky; few pebbles; neutral; gradual wavy bound-

ary.

B22—14 to 20 inches; dark grayish brown (10YR 4/2) loam, ver,
dark brown (10YR 2/2) muoist, crushing to very dar
grayish brown (10YR 3/2) moist; weak medium prismatic
structure parting to weak medium subangular blocky;
slightly hard, very f{riable; few pebbles; neutral; clear
wavy boundary.

B3—20 to 24 inches; dark grayish brown (10YR 4/2) sandy loam,
very dark grayish brown (10YR 3/2) moist; weak medium
subangular blocky structure; slightly hard, very friable;
neutral; clear wavy boundary.

C1—24 to 33 inches; brown (10YR 5/3) gravelly sandy loam, dark
brown (10YR 4/3) moist; single grained; loose; neutral;
gradual wavy boundary.

I1C2—33 to 60 inches; brown (10YR 5/3) gravelly loamy sand,
dark brown (10YR 4/3) moist; single grained; loose; few
crusts of lime on pebbles; mildly alkaline.

Depth to gravelly loamy sand or gravelly sand ranges from 28
to 40 inches. The A horizon ranges from very dark gray to dark
grayish brown. It is 6 to 9 inches thick. The B2 horizon is very
dark gray to grayish brown loam or light clay loam. The B3 horizon
is loam or sandy loam. Most pedons have a C1 horizon of gravelly
sandy loam or sandy loam,
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Enet soils in Union County have thicker transitional horizons
of sandy loam or gravelly sandy loam than is defined as the range
of the series. This difference does not alter the usefulness or be-
havior of the soils.

Enet soils have more sand in the B horizon than the nearby
Dempster and Graceville soils.

EmA—Enet loam, 0 to 2 percent slopes. This nearly
level soil is on stream terraces. The areas are irregularly
shaped and are mostly less than 100 acres in size. In most
areas this soil has the profile described as representative of
the series, but in places the underlying gravelly loamy sand
or gravelly sand is at a depth of 36 to 60 inches.

Included with this soil in mapping is an area of a somewhat
poorly drained soil that has a seasonal water table at a depth
of 3 to 5 feet.

Runoff is slow. This soil takes in water readily, but it is
somewhat droughty because of the underlying gravelly
loamy sand. It also is subject to soil blowing in dry years.
Conserving moisture is the main concern of management.

Most areas are cultivated. If irrigated, this soil is well
suited to all erops grown in the county. In nonirrigated areas
this soil is better suited to small grain and tame grasses than
to late-maturing crops such as corn and soybeans. Capability
unit ITs-3, pasture group D, windbreak group 6.

EnB—Enet and Dempster soils, 2 to 6 percent slopes.
These soils are gently sloping and are on terrace fronts along
major streams. The areas are long and narrow and range
from 5 to 35 acres in size. Some areas are mostly Enet soil,
some are mostly Dempster soil, and some contain both soils
in varying proportions. The surface layer ranges from sandy
loam to silty clay loam but it is commonly loam in the Enet
soil and silty clay loam in the Dempster soil.

Included with these soils in mapping are small areas of a
soil that is deeper to gravelly sand than the Dempster soil.
Also included 1s an area of a soil that has a more sandy
subsoil than the Enet soil.

Runoff is medium. These soils are somewhat droughty
because of the gravelly underlying material. They are
moderately susceptible to erosion and soil blowing. Conserv-
ing moisture and controlling erosion and soil blowing are
the main concerns of management.

Most areas are cultivated. If irrigated, these soils are
suited to all erops commonly grown in the county. In non-
irrigated areas they are better suited to small grain and
tame grasses than to late-maturing crops such as corn and
soybeans. Capability unit IIIs-2, pasture group D, windbreak
group 6.

Fluvaquents

Fluvaquents consist of mixed, somewhat poorly drained to
very poorly drained, alluvial soils on bottom lands. These
soils have a surface layer of loamy sand to clay and are
underlain by layers of sediments that have contrasting tex-
tures. The areas are subject to flooding and commonly have
a seasonal water table at a depth of 3 feet or less. The native
vegetation consisted mainly of trees, tall grasses, and sedges,
but rushes and cattails grew in some wetter areas.

Fa—Fluvaquents. These are nearly level, alluvial soils
on low bottoms in the oxbows of the Big Sioux River. Slopes
are 0 to 3 percent. The surface layer commonly is loamy sand
to loam and is underlain by stratified sandy to loamy
alluvium. In some low areas or depressions the soil is clay.

Runoff is slow and accumulates in some partly filled old
channels or depressions. Overcoming wetness that results

from flooding and from a seasonal high water table is the
main concern of management. Some sandy areas are droughty
and are subject to soil blowing if the vegetation is removed.

Most areas remain in native vegetation and are used for
pasture, hay, and wildlife habitat. A few areas have been
cleared of trees and are used for crops, but the choice of crops
is limited by wetness during the early part of the growing
season. Capability unit IVw-2, pasture group A, windbreak
group 2.

Fb—Fluvaquents, wet. These are level soils on bottom.
lands in partly filled old channels and meander scars. Some
areas consist mainly of low-lying bars along the main channel
of the Missouri River. Slopes are 0 to 1 percent.The surface
layer is mostly loamy sand to loam, but in a few areas it is
clay. The underlying alluvium ranges from sand to clay
and commonly is stratified.

Runoff is very slow to ponded. All areas are subject to
flooding, and some are under water much of the time (fig. 7).
The water table is at or near the surface. Wetness limits the
use of these soils to pasture, hay, and wildlife habitat.

Most areas remain in native vegetation. Areas that are
mainly in willows, cattails, rushes, and other aquatic plants
are best suited to wildlife habitat. Areas that are in tall
grasses and other vegetation palatable to livestock can be
grazed late in summer and in fall or can be cut for wild hay.
Capability unit Vw-2 if grazable, VIIIw-1 if nongrazable;
not placed in pasture group; windbreak group 10.

Forney Series

The Forney series consists of deep, poorly drained, level,
clayey soils on bottom lands. These soils formed in alluvium.
The native vegetation consisted mainly of tall grasses.

In a representative profile the surface layer is silty clay
about 11 inches thick. It is gray in the upper part and dark
gray in the lower part. The subsoil is dark gray and gray
silty clay about 10 inches thick. Below that is very dark
gray and dark gray silty clay about 13 inches thick. Below
that is gray silty clay.

Forney soils have high fertility and high organic-matter
content. Permeability is very slow, and the available water
capacity is low or moderate. Forney soils have a seasonal
high water table at a depth of 1 to 3 feet. Some areas are
subject to flooding.

Most areas are used for crops. A few areas are used for
pasture or hay.

Representative profile of Forney silty clay, in cultivation,
130 feet south and 1,500 feet east of the northwest corner of
sec. 1, T. 90 N,, R. 49 W.

Ap—O0 to 7 inches; gray (10YR 5/1) silty clay, very dark gray
(10YR 3/1) moist; few medium distinct olive brown
(2.5Y 4/4) mottles, moist; moderate fine subangular
blocky structure; very hard, firm, sticky and plastic;
slightly acid; abrupt smooth boundary.

A3—7 to 11 inches; dark gray (10YR 4/1) silty clay, very dark
gray (2.5Y 3/1) moist; common fine distinct olive brown
(2.5Y 4/3) mottles, moist; moderate fine subangular
blocky structure; very hard, firm, sticky and plastic;
slightly acid; clear smooth boundary. )

B2g—11 to 21 inches; dark gray (5Y 4/1) and gray (5Y 5/1) silty
clay, very dark gray (5Y 3/1) and dark gray (5Y 4/1)
moist; many fine distinct olive brown (2.5Y 4/3) and
yellowish brown (10YR 5/6) mottles, moist, and common
medium faint olive gray mottles, moist; weak coarse sub-
angular blocky structure parting to moderate fine sub-
angular blocky; extremely hard, very firm, sticky and
glastic; shiny coats on faces of peds; neutral; clear smooth

oundary.
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Figure 7.—Floodwater has accumulated in the old channel within this area of Fluvaquents, wet. Aquatic plants grow where the
water table is at the surface.

ITAib—21 to 29 inches; very dark gray (2.5Y 3/1) silty clay, black
(N 2/0) moist; few fine faint olive brown mottles, moist;
moderate fine subangular blocky structure; very hard,
firm, sticky and plastic; neutral; clear smooth boundary.

ITA3b—29 to 34 inches; dark gray (5Y 4/1) silty clay, black
(6Y 2/1) and very dark gray (5Y 3/1) moist; few fine
distinet dark yellowish brown (10YR 4/4) mottles, moist,
and common fine faint olive gray mottles, moist; moderate
medium and fine subangular blocky structure; extremely
hard, very firm, sticky and plastic; neutral; gradual
smooth boundary.

IIB2gb—34 to 44 inches; gray (5Y 5/1) silty clay, dark gray
(5Y 4/1) and very dark gray (5Y 3/1) moist; many fine
distinct strong brown (7.5YR 5/6) and olive brown (2.5Y
4/4) mottles, moist, and common fine distinct black
(5Y 2/1) mottles, moist; moderate medium and fine sub-
angular blocky structure; extremely hard, very firm,
sticky and plastic; shiny coats on faces of peds; neutral;
gradual smooth boundary.

IIB3gb—44 to 60 inches; gray (5Y 6/1) silty clay, dark gray
(5Y 4/1) moist; many fine and medium distinct olive
brown (2.5Y 4/4) and yellowish brown (10YR 5/6)
mottles, moist, and few coarse faint gray mottles, moist;
weak medium subangular blocky structure; extremely
hard, very firm, sticky and plastic; shiny coats on faces
of peds; few fine concretions of lime; neutral.

The solum is 15 to 24 inches thick and is underlain by a buried
soil. Lime commonly is leached to a depth of 36 inches or more,
but in places it is at a depth of 20 to 36 inches. The A horizon
commonly is silty clay, but in places it is silt loam or silty clay

loam. It is 5 to 11 inches thick. Some pedons lack an A3 horizon.
Texture below the A horizon is silty clay or clay. The B2g horizon
ranges from dark gray to grayish brown in a hue of 5Y or 2.5Y,
and it has few to many mottles. It is 6 to 10 inches thick. The
ITADb horizon is 10 to 16 inches thick. The IIBg horizon is gray or
grayish brown in a hue of 5Y or 2.5Y, and it has few to many
mottles.

Forney soils are near Albaton, Benclare, Blencoe, Lakeport, and
Luton soils. Unlike Albaton soils, Forney soils are noncalcareous
to a depth of 20 inches or more. They are more poorly drained than
Benclare, Blencoe, and Lakeport soils. Forney soils have thinner
A and B horizons than Luton soils.

Fce—Forney silty clay. This is a level, clayey soil on
high stream bottoms. Slopes are 0 to 1 percent. The areas
commonly are large and range to several hundred acres in
size. In most areas this soil has the profile described as rep-
resentative of the series, but in places the depth to lime is as
shallow as 20 inches. In a few places a thin layer of silt loam
is below the subsoil.

Runoff is slow. Wetness from flooding or from a seasonal
high water table commonly delays spring planting and
tillage. The clayey surface layer dries slowly, and it compacts
and loses its tilth if farmed when wet. Overcoming wetness
is the main concern of management.

Most, areas are used for crops. This soil is better suited to
corn, soybeans, and winter wheat than to spring-sown small
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grain, Capability unit ITIw-2, pasture group A, windbreak
group 2.

Fe—Forney soils, overwash. These are level soils on
high stream bottoms in irregularly shaped areas that range
from 20 to 200 acres in size. Slopes are 0 to 1 percent. These
soils have 5 to 15 inches of recent overwash on the surface.
The overwash consists of calcareous, grayish brown silt
loam, very fine sandy loam, or silty clay loam. Some low
spots have no overwash and have a surface layer of silty
clay.

Included with these soils in mapping are small areas of
Modale soils on very narrow, low humps.

These Forney soils have a seasonal high water table.
Areas adjacent to the Big Sioux River are subject to flooding.
Runoff is slow, but the overwash layer dries quickly and is
easy to work. Fertility is low, however, because of the over-
wash layer. Overcoming wetness and improving fertility are
the main concerns of management.

Most areas are used for crops. Corn, oats, soybeans, and
alfalfa are the main crops. Capability unit IIw-1, pasture
group A, windbreak group 2.

Grable Series

The Grable series consists of deep, somewhat excessively
drained, nearly level, silty soils that are underlain by fine
sand at a moderate depth. These soils are on bottom lands.
They formed in alluvium. The native vegetation consisted
mainly of tall and mid grasses and a few deciduous trees.

In a representative profile the surface layer is calcareous,
grayish brown silt loam about 7 inches thick. The underlying
material is calcareous, light gray silt loam to a depth of 15
inches and is calcareous, light brownish gray very fine sandy
loam to a depth of 27 inches. Below this is calcareous, light
olive brown fine sand.

Grable soils have moderately low organic-matter content
and medium fertility. Permeability is moderate in the upper
part and rapid in the sandy lower part. The available water
capacity is moderate. These soils have a seasonal high water
table at a depth of 2 to 5 feet.

Most areas are cultivated. A few areas remain in native
vegetation and are used for pasture.

Representative profile of Grable silt loam, in cultivation,
205 feet west and 106 feet south of the northeast corner of
sec. 6, T. 90 N.,, R. 49 W.

Ap—O0 to 7 inches; grayish brown (10YR 5/2) silt loam, very dark
grayish brown (10YR 3/2) moist; weak fine granular
structure; slightly hard, friable; slight effervescence;
mildly alkaline; abrupt smooth boundary.

C1—7 to 15 inches; light gray (2.5Y 7/2) silt loam, grayish brown
(2.5Y 5/2) moist; common fine distinct strong brown
(7.5YR 5/6) mottles, moist; massive, laminations evident;
soft, very friable; strong effervescence; mildly alkaline;
clear wavy boundary.

C2—15 to 27 inches; light brownish gray (2.5Y 6/2) very fine sandy
loam, dark grayish brown (2.5Y 4/2) moist; few fine dis-
tinct gray (5Y 5/1) and strong brown (7.5YR 5/6)
mottles, moist; massive, laminations evident; soft, very
friable; common fine dark stains of iron and manganese
oxides; a 1/2-inch thick lens of silty clay loam at about
16 inches and a 1-inch thick lens of fine sand at about 19
inches; strong effervescence; mildly alkaline; abrupt
smooth boundary.

TIC3—27 to 60 inches; light olive brown (2.5Y 5/3) fine sand, olive
brown (2.5Y 4/3) moist: single grained; loose; strong
effervescence; mildly alkaline.

Thickness of the loamy material over coarse alluvium ranges
from 18 to 30 inches. The A horizon commonly is silt loam 6 to 10

inches thick, but it is very fine sandy loam in places. A thin over-
wash of silty clay loam or silty clay is on the surface in places. The
IIC horizon is fine sand, loamy fine sand, sand, or loamy sand
stratified, in places, with thin lenses of finer textured material.

Grable soils are near Albaton, Haynie, Onawa, Percival, and
Sarpy soils. Grable soils are better drained and less clayey than
Albaton, Onawa, and Percival soils. They have a more sandy C
horizon than Haynie soils. They contain more silt and very fine
sand to a greater depth than Sarpy soils.

Ga—Grable silt loam. This is a nearly level soil on
bottom lands. Slopes are 0 to 2 percent. The areas are long
and narrow and are mostly less than 30 acres in size. In most
areas this soil has the profile described as representative of
the series, but in places the surface layer is silty clay loam.

Included with this soil in mapping are small areas of
Haynie, Onawa, and Percival soils. Haynie soils are the most
common and make up as much as 30 percent of some areas.
Onawa and Percival soils are in swales or low areas.

Runoff is slow. This soil is somewhat droughty because of
the sandy underlying material, and it is subject to some soil
blowing. Conserving moisture and controlling soil blowing
are the main concerns of management.

Most areas are cropped. A few areas are irrigated. If
irrigated, this soil is well suited to corn, soybeans, and alfalfa.
In nonirrigated areas it is better suited to small grain than
to late-maturing row crops. Capability unit IIs-3, pasture
group D, windbreak group 6.

Graceville Series

The Graceville series consists of deep, moderately well
drained, nearly level, silty soils on stream terraces. These
soils formed in alluvium overlying outwash sand and gravel.
The native vegetation consisted mainly of tall grasses.

In a representative profile the surface layer is silty clay
loam about 16 inches thick. It is dark grayish brown in the
upper part and dark gray in the lower part. The subsoil is
silty clay loam about 36 inches thick. It is dark grayish brown
in the upper part, grayish brown in the middle, and light
yellowish brown in the lower part. The underlying material
is brown gravelly sand. )

Graceville soils have high fertility and high organic-matter
content. Permeability is moderate, and the available water
capacity is high. ) )

Almost all areas are cropped. These soils are well suited to
all crops commonly grown in the county. i

Representative profile of Graceville silty clay loam, in
cultivation, 820 feet south and 2,580 feet east of the north-
west corner of sec. 29, T. 92 N., R. 49 W.

Ap—a0 to 7 inches; dark grayish brown (10YR 4/2) silty clay loam,
black (10YR 2/1) and very dark grayish brown (10YR
3/2) moist; weak fine granular structure; slightly hard,
friable; medium acid; abrupt smooth boundary.

A12—7 to 16 inches; dark gray (10YR 4/1) silty clay loam, black
(10YR 2/1) moist; weak coarse subangular blocky struc-
ture parting to weak fine granular; slightly hard, friable;
common fine pores, few pebbles and visible sand grains;
medium acid; gradual wavy boundary.

B1—16 to 24 inches; dark grayish brown (10YR 4/2) silty clay
loam, very dark grayish brown (10YR 3/2) moist, few
tongues of black (10YR 2/1) moist; weak coarse prismatic
structure parting to weak medium and fine subangular
blocky; shghtly hard, friable; common fine pores; few
pebbles and visible sand grains; slightly acid; gradual
wavy boundary.

B21—24 to 36 inches; grayish brown (10YR 5/2) silty clay loam,
very dark grayish brown (10YR 3/2) moist; weak coarse
prismatic structure parting to moderate medium and
fine subangular blocky; slightly hard, friable, slightly
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sticky; common fine pores; few pebbles and visible sand
grains; slightly acid; gradual wavy boundary.

B22—36 to 52 inches; light yellowish brown (2.5Y 6/3) silty clay
loam, olive brown (2.5Y 4/3) moist; weak coarse pris-
matic structure parting to moderate medium and fine
subangular blocky; slightly hard, friable, slightly sticky;
neutral; abrupt smooth boundary.

IIC—52 to 60 inches; brown (10YR 5/3) gravelly sand, dark
brown (10YR 4/3) moist; single grained; loose; strong
effervescence; mildly alkaline.

Depth to gravelly sand ranges from 40 to 60 inches. The A hori-
zon ranges from very dark gray to dark grayish brown and in
places is silt loam. It is 12 to 22 inches thick. The B2 horizon
ranges from dark grayish brown to yellowish brown. Some pedons
have a thin B3 horizon. The IIC horizon ranges from fine sand to
gravel, and in places it is noncalcareous.

Graceville soils are near Alcester, Benclare, Davis, Dempster,
Enet, and Kennebec soils. Unlike Alcester, Benclare, Dayvis, and
Kennebec soils, Graceville soils have a C horizon of gravelly sand.
gracevillle soils are deeper to gravelly sand than Dempster and

net soils.

Gb—Graceville silty clay loam. This is a nearly level
soil on stream terraces in broad areas that range to 240 acres
in size. Slopes are 0 to 2 percent.

Included with this soil in mapping are small areas of
Dempster soils on slightly raised humps.

Runoff is slow, and there is little or no risk of erosion. Some
areas receive runoff from adjacent soils, and this additional
moisture generally is beneficial. This soil has few or no
limitations for crops.

Almost all areas are cultivated. Corn, soybeans, and alfalfa
are the main crops. In places the underlying gravelly sand
has been excavated for construction uses. Capability unit
1-3, pasture group K, windbreak group 1.

Haynie Series

The Haynie series consists of deep, well drained and
moderately well drained, level and nearly level, silty soils on
bottom lands. These soils formed in alluvium. The native
vegetation consisted mainly of mid and tall grasses and a
few deciduous trees.

In a representative profile the surface layer is calcareous,
light brownish gray silt loam about 8 inches thick. The under-
lying material is calcareous, light brownish gray silt loam
and very fine sandy loam.

Haynie soils have moderately low organic-matter content
and medium fertility. Permeability is moderate, and the
available water capacity is high.

Most areas are cropped. Some areas are irrigated. A few
areas remain in native vegetation and are used for pasture.

Representative profile of Haynie silt loam, in cultivation,
1,150 feet south and 2,150 feet west of the northeast corner of
sec. 35, T. 89 N, R. 49 W. (Original 1860 survey).

Ap—O0 to 8 inches; light brownish gray (2.5Y 6/2) silt loam, dark
grayish brown (2.5Y 4/2) moist; few spots of decomposed
very dark brown (10YR 2/2) organic material, moist;
weak fine granular structure; soft, very friable; few fine
root channels; strong effervescence; mildly alkaline;
abrupt smooth boundary.

C1—8 to 18 inches; light brownish gray (2.5Y 6/2) silt loam, dark
grayish brown (2.5Y 4/2) moist; few fine faint grayish
brown mottles, moist; massive, laminations evident; soft,
very friable; strong effervescence; mildly alkaline; clear
smooth boundary.

C2—18 to 21 inches; light brownish gray (2.5Y 6/2) silt loam,
dark grayish brown (2.5Y 4/2) moist; common fine dis-
tinct strong brown (7.5YR 5/6) mottles, moist, and com-
mon medium distinet gray (5Y 5/1) mottles, moist;
massive, laminations evident; slightly hard, friable;

strong effervescence; mildly alkaline; clear smooth bound-

ary.

(C3—21 to 60 inches; light brownish gray (2.5Y 6/2) very fine sandy
loam, dark grayish brown (2.5Y 4/2) moist; common fine
distinct strong brown (7.5YR 5/6) mottles, moist, and
few fine faint gray mottles, moist; massive, laminations
evident; soft, very friable; thin lenses of fine sand at
about 30 inches; strong effervescence; mildly alkaline.

All horizons are silt loam or very fine sandy loam, but some

Ela(_:es have an overwash of silty clay loam or silty clay. The A
orizon is light brownish gray or grayish brown in a hue of 2.5Y

or 10YR. It is 6 to 10 inches thick. In places it is noncalcareous.
In places the C horizon is stratified with thin lenses of clayey
or sandy material.

Haynie soils in this survey commonly have an A horizon that
is lighter colored than is defined as the range of the series. This
difference does not alter the usefulness or behavior of the soils.

Haynie soils are near Albaton, Blyburg, Grable, and Onawa soils
and are similar to McPaul soils. Haynie soils have less clay than
Albaton and Onawa soils and a thinner A horizon than Blyburg
soils. Haynie soils have a less sandy C horizon than Grable soils
and contain more sand in the C horizon than McPaul soils.

Ha—Haynie silt loam. This is a nearly level soil on
bottom lands in irregularly shaped areas that are mostly
less than 100 acres in size. Slopes are 0 to 2 percent. This soil
has the profile deseribed as representative of the series, but
in some narrow swales and low areas the surface layer is silty
clay loam.

Included with this soil in mapping are small areas of
Onawa and Grable soils. Onawa soils are in small swales and
low areas, and Grable soils are on very slight rises. Also
included in some areas are small sandy spots that are shown
on the soil map by a special symbol.

Runoff is slow. This Haynie soil is well drained and has
few limitations for crops. Maintaining fertility and organic-
matter content is the main concern of management.

Most areas are cultivated. Some areas are irrigated. Corn
and soybeans are the main crops, but small grain and alfalfa
also are grown. Capability unit I-1, pasture group F, wind-
break group 1.

Hb—Haynie silty clay loam. This is a level soil in swales
on bottom lands. Slopes are 0 to 1 percent. The areas are
long and narrow and are mostly less than 60 acres in size.
This soil has an overwash layer of silty clay loam 5 to 15
inches thick. In places the overwash layer is silty clay. Some
larger areas contain small humps or rises that have no over-
wash layer.

Included with this soil in mapping are small areas of
Onawa soils in low areas.

This Haynie soil is moderately well drained and has a
seasonal water table at a depth of 4 to 8 feet. Runoff is slow.
Most areas receive runoff from nearby soils, but farming
seldom is delayed by wetness. The surface layer dries slowly,
however, and compacts if farmed when wet. This soil has
only slight limitations for crops. Maintaining tilth and
fertility is the main concern of management.

Most areas are cultivated. Corn and soybeans are the main
crops, but alfalfa also is grown. Capability unit I-1, pasture
group F, windbreak group 1.

James Series

The James series consists of deep, poorly drained, level
soils that are high in salt content. These soils are on bottom
lands. They formed in alluvium. The native vegetation con-
sisted mainly of tall grasses, rushes, sedges, and a few
deciduous trees.

In a representative profile the surface layer is calcareous,
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dark gray silty clay about 30 inches thick. The underlying
material is calcareous, light olive gray and gray silty clay
loam and silty clay. Spots and streaks of gypsum and other
salts are throughout the profile.

James soils have high organic-matter content and medium
fertility. Permeability is slow, and the available water
capacity is low or moderate. These soils are subject to
flooding and have a seasonal high water table within 2 feet
of the surface.

Many areas are used for crops, but some areas remain in
native vegetation and are used for hay and pasture. A few
areas are wooded.

Representative profile of James silty clay, in cultivation,
150 feet west and 2,450 feet north of the southeast corner
of sec. 28, T. 92 N,, R. 50 W.

Apsa—0 to 6 inches; dark gray (5Y 4/1) silty clay, black (N 2/0)
moist; moderate fine subangular blocky structure; very
hard, firm, sticky and plastic; few freshwater snail frag-
ments; common fine segregations of salt; slight effer-
vescence; moderately alkaline; abrupt smooth boundary.

Al2sa—6 to 19 inches; dark gray (5Y 4/1) silty clay, black (N 2/0)
moist; few medium faint gray mottles, moist; weak coarse
subangular blocky structure parting to weak medium
and fine subangular blocky; hard, firm, sticky and plastic;
few freshwater snail fragments; common fine nests and
crystals of gypsum; many fine segregations of salt; slight
effervescence; moderately alkaline; gradual wavy bound-

ary.

Al3ges—19 to 25 inches; dark gray (5Y 4/1) silty clay, black
(5Y 2/1) moist; few medium faint gray mottles, moist,
and common fine prominent strong brown (7.5YR 5/6)
mottles, moist; weak medium and fine subangular blocky
structure; very hard, firm, sticky and plastic; many fine
and medium nests of gypsum; few fine segregations of
salt; slight effervescence; moderately alkaline; gradual
wavy boundary.

Al4ges—25 to 30 inches; dark gray (5Y 4/1) silty clay, very dark
gray (5Y 3/1) moist; many fine and medium distinct
olive brown (2.5Y 4/3) mottles, moist, and common fine
distinct strong brown (7.5YR 5/6) mottles, moist; mas-
sive; very hard, firm, sticky and plastic; common medium
nests of gypsum; slight effervescence; moderately alkaline;
gradual wavy boundary.

Clg—30 to 39 inches; light olive gray (5Y 6/2) silty clay loam,
olive gray (5Y 4/2) moist; many fine and medium dis-
tinct strong brown (7.5YR 5/6) mottles, moist, sand
common fine distinct dark reddish brown (5YR 2/2)
mottles, moist; massive; very hard, firm, sticky and plas-
tic; few medium nests of gypsum; slight effervescence;
moderately alkaline; gradual wavy boundary.

C2g—39 to 60 inches; gray (5Y 5/1) and light olive gray (5Y 6/2)
silty clay, dark gray (5Y 4/1) and olive gray (5Y 4/2)
moist; many fine and medium distinct strong brown
(7.5YR 5/6) mottles, moist, and common fine distinct
dark reddish brown (5YR 2/2) mottles, moist; massive;
very hard, firm, sticky and plastic; common fine segrega-
tions of lime; strong effervescence; moderately alkaline.

Free carbonates are within 10 inches of the surface. Buried soils
are below a depth of 20 inches in some pedons. Conductivity ranges
from 4 to 20 millimhos in the upper horizons. The A horizon is
dark gray or very dark gray silty clay or heavy silty clay loam 18
to 30 inches thick. It ranges from mildly alkaline to strongly alka-
line. Some pedons have a B2g horizon. The C horizon ranges from
dark gray to light olive gray in a hue of 2.5Y or 5Y. It is silty clay
loam, silty clay, or clay.

James soils are near Forney, Luton, and Salmo soils. James soils
have more salts than Forney and Luton soils and are more clayey
than Salmo soils.

Ja—James silty clay. This is a level soil in meander scars
and swales on bottom lands along the Missouri River. Slopes
are 0 to 1 percent. The areas are long and narrow and are
mostly less than 40 acres in size.

Included with this soil in mapping are small areas of Salmo
soils on slightly raised humps and low ridges.

Runoff is very slow or is ponded in some areas. Wetness
commonly delays planting and tillage, and in some years the
soil is too wet to farm. Thus soil dries slowly, and it compacts
and loses its tilth if farmed when wet. Overcoming wetness
caused by flooding and a high water table, managing the
high content of salts, and maintaining tilth are the main
concerns of management if this soil is farmed.

Many areas are used for crops, but some are used for hay
and pasture. This soil is better suited to late-planted crops
such as corn, soybeans, and sorghum than to small grain.
Capability unit IVw-2, pasture group J, windbreak group 10.

Kennebec Series

The Kennebec series consists of deep, moderately well
drained, nearly level, silty soils on bottom lands. These soils
formed in alluvium. The native vegetation consisted mainly
of tall grasses and some stringers of trees and shrubs along
streams channels.

In a representative profile (fig. 8) the surface layer is dark
gray silty clay loam about 33 inches thick. Below that is
dark grayish brown silty clay loam about 8 inches thick. The
underlying material to a depth of 50 inches is grayish brown
silty clay loam. Below this is grayish brown loam that is
stratified with a few lenses of fine sand.

Figure 8.—Representative profile of Kennebec silty clay loam.
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Kennebec soils have high fertility and high organic-matter
content. Permeability is moderate, and the available water
capacity is high. These soils occasionally are flooded and have
a seasonal water table at a depth of 3 to 5 feet.

Most areas are cultivated but a few areas remain in native
grass and are used for grazing or hay.

Representative profile of Kennebec silty clay loam, in
cultivation, 126 feet west and 300 feet north of the center
of sec. 2, T. 92 N, R. 49 W.

Ap—0 to 7 inches; dark gray (10YR 4/1) silty clay loam, very dark
brown (10YR 2/2) moist; weak medium subangular
blocky structure parting to weak fine granular; hard,
friable, slightly sticky and slightly plastic; neutral; abrupt
smooth boundary.

A12—7 to 19 inches; dark gray (10YR 4/1) silty clay loam, black
(10YR 2/1) moist; weak medium subangular blocky struc-
ture parting to weak fine granular; slightly hard, friable,
slightly sticky and slightly plastic; common fine pores;
neutral; gradual smooth boundary.

A13—19 to 33 inches; dark gray (10YR 4/1) silty clay loam, black
(10YR 2/1) moist; moderate fine subangular blocky struc-
ture; slightly hard, friable, slightly sticky and slightly

lastic; common fine pores; neutral; gradual smooth
oundary.

AC—33 to 41 inches; dark grayish brown (10YR 4/2) silty clay
loam, very dark brown (10YR 2/2) moist; moderate fine
subangular blocky structure; hard, friable, slightly sticky
and slightly plastic; neutral; gradual smooth boundary.

C1—41 to 50 inches; grayish brown (10YR 5/2) silty clay loam,
very dark grayish brown (10YR 3/2) moist; many fine
distinct dark reddish brown (5YR 3/2) and strong brown
(7.5YR 5/6) mottles, moist; weak fine subangular blocky

structure; slightly hard, friable; neutral; gradual smooth
boundary.

C2—50 to 60 inches; grayish brown (10YR 5/2) loam, very dark
grayish brown (10YR 3/2) moist; many fine distinet dark
reddish brown (5YR 3/2) and strong brown (7.5YR 5/6)
mottles, moist, and many fine faint dark gray mottles,
moist; massive; slightly hard, very friable; few thin
lenses of fine sand; neutral.

Depth to free carbonates ranges from 45 to 60 inches or more.
The A horizon commonly ranges from very dark gray to dark
grayish brown, but it is grayish brown in places that have recent
overwash on the surface. The A horizon is silty clay loam or silt
loam and is 27 to 40 inches thick. The upper part of the C horizon
commonly is silty clay loam or silt loam, but the lower part ranges
from fine sandy loam to silty clay loam. Mottles in the C horizon
range from few to many.

Kennebec soils are near Alcester, Benclare, Calco, Davis, and
McPaul soils. Kennebec soils are leached of free carbonates to
greater depths than Alcester and McPaul soils. They are better
drained than Benclare and Calco soils. They contain less sand and
are more silty than Davis soils.

Ka—Kennebec silty clay loam. This is a nearly level
soil on bottom lands along streams (fig. 9) and drainageways.
Slopes are 0 to 2 percent. The areas along drainageways are
long and narrow, but the areas along streams range to several
hundred acres in size.

Included with this soil in mapping are small areas of
Benclare, Davis, McPaul, and Salix soils. In areas along the
Big Sioux River, Benclare soils are in narrow meander scars
and swales, and Davis and Salix soils are on very slight rises.

Figure 9.—An area of Kennebec silty clay loam.
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McPaul soils are in places where recent overwash has ac-
cumulated, mainly along fencelines and roadsides.

Runoft is slow. This soil is flooded from stream overflow in
some years and generally receives some runoff from adjacent
uplands. In most years the additional moisture is beneficial,
however, and the limitations for crops are slight.

Almost all areas are used for crops. Corn, soybeans, and
alfalfa are the main crops. Capability unit I-1, pasture
group K, windbreak group 1.

Lakeport Series

The Lakeport series consists of deep, somewhat poorly
drained, nearly level, silty soils on high bottom lands. These
soils formed in alluvium. The native vegetation consisted
mainly of tall grasses.

In a representative profile the surface layer is dark grayish
brown and grayish brown silty clay loam about 15 inches
thick. The subsoil is grayish brown and is about 27 inches
thick. The upper part is silty clay loam, and the lower part
is silty clay. The underlying material is grayish brown and
light brownish gray, stratified silty clay loam and silty clay
that contains thin lenses of silt loam.

Lakeport soils have high fertility and high organic-matter
content. Permeability is moderately slow, and the available
water capacity is moderate or high. These soils have a
seasonal high water table at a depth of 2 to 4 feet.

Almost all areas are used for crops, and some are irrigated.
A few areas are used for pasture and hay.

Representative profile of Lakeport silty clay loam, in
cultivation, 135 feet west and 246 feet south of the northeast
corner of sec. 19, T. 91 N., R. 50 W.

Ap—o0 to 7 inches; dark grayish brown (10YR 4/2) silty clay loam,
very dark brown (10YR 2/2) moist; weak fine subangular
blocky structure; slightly hard, friable, sticky and plastic;
neutral; abrupt smooth boundary.

A12—7 to 15 inches; grayish brown (10YR 5/2) silty clay loam,
very dark grayish brown (10YR 3/2) and dark grayish
brown (2.5Y 4/2) moist; weak medium subangular blocky
structure parting to moderate fine subangular blocky;
hard, friable, slightly sticky and slightly plastic; neutral;
gradual smooth boundary.

B21—15 to 25 inches; grayish brown (2.5Y 5/2) silty clay loam,
very dark grayisK brown (2.5Y 3/2) crushing to dark
grayish brown (2.5Y 4/2) moist; common medium dis-
tinct black (10YR 2/1) mottles, moist, and common
fine distinct dark brown (7.5YR 4/4) mottles, moist;
weak medium subangular blocky structure parting to
moderate fine and very fine subangular blocky; hard,
firm, sticky and plastic; many very fine inped tubular
pores; neutral; gradual smooth boundary.

B22—25 to 36 inches; grayish brown (2.5Y 5/2) silty clay, dark
grayish brown (2.5Y 4/2) moist; common medium dis-
tinet brown (7.5YR 5/4) mottles and few fine distinct
black (10YR 2/1) mottles, moist; moderate fine sub-
angular blocky structure; hard, firm, sticky and plastic;
few fragments of snail shells; thin lenses of calcareous silt
loam; neutral; gradual smooth boundary.

B3—36 to 42 inches; grayish brown (2.5Y 5/2) silty clay, dark
grayish brown (2.5Y 4/2) moist; common fine distinet
strong brown (7.5YR 5/6) mottles, moist; many fine dis-
tinct light olive brown (2.5Y 5/4) mottles, moist; few
fine faint dark gray mottles, moist; weak fine subangular
blocky structure; hard, firm, sticky and plastic; thin lenses
of silt loam; slight effervescence; mildly alkaline; gradual
smooth boundary.

C—42 to 60 inches; grayish brown (2.5Y 5/2) and light brownish
gray (2.5Y 6/2) stratified silty clay and silty clay loam
and thin lenses of silt loam, dark grayish brown (2.5Y
4/2) and grayish brown (2.5Y 5/2) moist; many fine dis-
tinet brown (7.5YR 5/4) mottles, moist, and common
medium faint dark gray mottles, moist; massive; very

hard, firm, sticky and plastic; strong effervescence;
mildly alkaline.

Clay content of the solum ranges from 35 to 42 percent. The A
horizon ranges from dark gray to grayish brown and is 12 to 18
inches thick. The B horizon is dark grayish brown or grayish
brown in a hue of 2.5Y or 10YR. It is 18 to 32 inches thick. The C
horizon commonly is silty clay or silty clay loam, but in placesit is
silt loam or very fine sandy loam below a depth of 40 inches.

Lakeport soils in Union County differ from the defined range of
the series because they have fine stratification in the B and C
Llori.zons, but this difference does not alter their usefulness or be-

avior,

Lakeport soils are near Blencoe, Blyburg, Forney, Omadi, and
Salix so1ls. Lakeport soils have a less clayey A horizon than Blencoe
soils but are more clayey below a depth of 20 to 30 inches. Lakeport
soils are more clayey than Blyburg and Omadi soils. They are better
grala.ined. 1than Forney soils and have a more clayey B horizon than

alix soils.

La—Lakeport silty clay loam. This is a nearly level soil
on high bottom lands in irregularly shaped areas that range
to 200 or more acres in size. Slopes are 0 to 2 percent.

Included with this soil in mapping are small areas of
Blencoe and Omadi soils. Blencoe soils are in slightly con-
cave low areas, and Omadi soils are on very slight rises.

Runoff is slow. Wetness from a seasonal high water table
delays farming in some years. This soil compacts and loses
its tilth if farmed when wet. Overcoming wetness and
maintaining tilth are the main concerns of management.

This soil is well suited to all erops commonly grown in the
county. Almost all areas are used for crops. Corn and soy-
beans are the main crops. Capability unit IIw-1, pasture
group A, windbreak group 2.

Lamo Series

The Lamo series consists of deep, somewhat poorly drained,
level, silty soils on bottom lands. These soils formed in
alluvium. The native vegetation consisted mainly of tall
grasses and some stringers of native trees and shrubs along
stream channels.

In a representative profile the surface layer is calcareous,
dark gray silty clay loam about 17 inches thick. Below this
is calcareous, dark gray silty clay loam about 13 inches thick.
The underlying material is calcareous, gray silty clay loam.

Lamo soils have high fertility and high organic-matter
content. Permeability is moderately slow, and the available
water capacity is high. These soils are subject to flooding and
have a seasonal water table at a depth of 2 to 5 feet.

Most areas are used for crops. A few areas are in native
or tame grass and are used for pasture or hay.

Representative profile of Lamo silty clay loam, in cultiva-
tion, 120 feet east and 1,280 feet south of the northwest
corner of sec. 4, T. 95 N., R. 48 W.

Ap—O0 to 8 inches; dark gray (10YR 4/1) silty clay loam, black
(10YR 2/1) moist; moderate very fine granular struc-
ture; slightly hard, friable, slightly sticky; strong effer-
vescence; moderately alkaline; abrupt smooth boundary.

A12—8 to 17 inches; dark gray (10YR 4/1) silty clay loam, black
(10YR 2/1) moist; weak fine subangular blocky struc-
ture parting to moderate very fine granular; slightly
hard, friable, slightly sticky; strong effervescence; mod-
erately alkaline; gradual wavy boundary.

AC—17 to 30 inches; dark gray (10YR 4/1) silty clay loam, black
(10YR 2/1) moist; few fine distinct dark yellowish brown
(10YR 4/4) mottles, moist; moderate medium subangular
blocky structure parting to moderate fine subangular
blocky; slightly hard, friable, slightly sticky; few frag-
ments of snail shells; strong effervescence; moderately
alkaline; gradual wavy boundary.

Clg—30 to 45 inches; gray (5Y 5/1) silty clay loam, very dark
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gray (5Y 3/1) moist; common medium and coarse dis-
tinct light olive brown (2.5Y 5/4) mottles, moist; mod-
erate medium and fine subangular blocky structure;
hard, firm, slightly sticky and slightly plastic; common
visible sand grains; few fine segregations of lime; strong
effervescence; moderately alkaline; clear wavy boundary.

C2g—45 to 50 inches; gray (5Y 5/1) silty clay loam, very dark
gray (5Y 3/1) moist; many coarse distinet light olive
brown (2.5Y 5/4) mottles, moist, and few medium dis-
tinct dark reddish brown (5YR 3/2) mottles, moist;
weak coarse subangular blocky structure; very hard, firm,
sticky and plastic; common fine segregations and few
fine concretions of lime; strong effervescence; moderately
alkaline; clear wavy boundary.

C3g—50 to 60 inches; gray (5Y 5/1) silty clay loam, very dark
gray (5Y 3/1) moist; common fine and medium distinct
yellowish red (5YR 4/8) mottles, moist; massive; hard,
firm, sticky and plastic; common fine segregations of lime;
strong effervescence; moderately alkaline.

Free carbonates are at the surface or within a depth of 8 inches.
The A horizon is dark gray or very dark gray in a hue of 10YR or
2.5Y, and it is silty clay loam or silt loam 14 to 20 inches thick.
Some pedons lack an AC horizon. The C horizon commonly is
dark gray, but in places the lower part is gray. It is dominantly
silty clay loam, but in places the lower part is silty clay and in
places gravelly sand is below 40 inches.

Lamo soils are on bottom lands, as are Alcester, Benclare, Calco,
Davis, Kennebec, and McPaul soils. Lamo soils are more poorly
drained than Alcester, Davis, Kennebec, and McPaul soils. They
contain less clay and are more calcareous than Benclare soils. They
are better drained than Calco soils.

Lb—Lamo silty clay loam. This is a level soil on bottom
lands in areas that range to 250 acres in size. Slopes are 0
to 1 percent.

Included with this soil in mapping are small areas of
Kennebec soils. They generally are on the edges of the areas
slightly above the Lamo soil.

Runoff is slow. Wetness that results from flooding and
from a seasonal high water table delays farming in some
years, but in most areas drainage is adequate for intensive
cropping. This soil compacts and loses its tilth if farmed
when wet. Overcoming wetness and maintaining tilth are the
main concerns of management.

Most areas are used for crops. If adequately drained, this
soil is well suited to all crops commonly grown in the county.
Corn, soybeans, and alfalfa are the main crops. Capability
unit ITw-3, pasture group A, windbreak group 2.

Luton Series

The Luton series consists of deep, poorly drained, level,
clayey soils on bottom lands. These soils formed in alluvium.
The native vegetation consisted mainly of tall grasses.

In a representative profile the surface layer is silty clay
about 18 inches thick. It is very dark gray in the upper part
and black in the lower part. The subsoil is silty clay about
18 inches thick. It is very dark gray in the upper part, dark
gray in the middle, and olive gray and dark gray in the
lower part. The underlying material is calcareous, olive gray
and gray silty clay.

Luton soils have high fertility and high organic-matter
content. Permeability is very slow, and the available water
capacity is low or moderate. Luton soils are occasionally
flooded and have a seasonal high water table at a depth of 1
to 3 feet.

Most areas are used for crops. A few areas are used for
pasture or hay.

Representative profile of Luton silty clay, in cultivation,
1,200 feet west and 1,120 feet north of the southeast corner
of sec. 5, T.91 N.,, R. 49 W,

Ap—0 to 6 inches; very dark gray (5Y 3/1) silty clay, black (N 2/0)
moist; weak medium subangular blocky structure; ver
hard, firm, sticky and plastic; neutral; abrupt smoot
boundary.

A12—6 to 18 inches; black (5Y 2/1) silty clay, black (N 2/0) moist;
weak medium subangular blocky structure parting to
moderate fine and very fine blocky; very hard, firm, sticky
and plastic; neutral; gradual wavy boundary.

B21g—18 to 24 inches; very dark gray (5Y 3/1) silty clay, black
(5Y 2/1) moist; few fine and medium distinct light olive
brown (2.5Y 5/4) mottles, moist; weak coarse subangular
blocky structure parting to moderate fine and very fine
blocky; extremely hard, very firm, sticky and plastic;
common shiny pressure faces; neutral; gradual wavy
boundary.

B22g—24 to 30 inches; dark gray (5Y 4/1) silty clay, very dark
gray (5Y 3/1) moist; few fine distinct light olive brown
(2.5Y 5/4) mottles, moist, and common fine faint olive
mottles, moist; weak medium subangular blocky struc-
ture parting to moderate fine blocky; extremely hard,
very firm, sticky and plastic; common shiny pressure
faces; neutral; clear wavy boundary.

B3g—30 to 36 inches; olive gray (5Y 4/2) and dark gray (5Y 4/1)
silty clay, dark olive gray (5Y 3/2) and very dark gray
(5Y 3/1) moist; common fine faint olive mottles, moist;
moderate medium subangular blocky structure; extremely
hard, very firm, sticky and plastic; common shiny pres-
sure faces; few fine concretions of lime; neutral; gradual
wavy boundary.

Cl1g—36 to 46 inches; olive gray (5Y 5/2) and gray (5Y 5/1) silty
clay, olive gray (5Y 4/2) and dark gray (5Y 4/1) moist;
common fine distinct light olive brown (2.5Y 5/4) mottles,
moist, and common fine faint black mottles, moist; weak
coarse and medium subangular blocky structure; ex-
tremely hard, very firm, sticky and plastic; common
fragments of snail shells; common fine and medium con-
cretions of lime; slight effervescence; neutral; gradual
wavy boundary.

C2g—46 to 60 inches; olive gray (5Y 5/2) and gray (5Y 5/1) silty
clay, olive gray (5Y 4/2) and dark gray (5Y 4/1) moist;
common fine distinct yellowish brown (10YR 5/6)
mottles, moist, and many medium and coarse faint gray
mottles, moist; massive; extremely hard, very firm, sticky
and plastic; few fragments of snail shells; common fine
concretions of lime; slight effervescence; mildly alkaline.

Depth to free carbonates commonly is more than 36 inches, but
secondary carbonates are in the lower part of the B horizon in
some Eedong. The A horizon commonly is silty clay or clay 14 to
24 inches thick, but it is silty clay loam or silt loam 1n places where
recent overwash has accumulated. Some pedons have an A3 hori-
zon. The B horizon is silty clay or clay. The B3 and C horizons
range from dark gray to olive. The C horizon commonly is silty
clay, but in places it is clay or silty clay loam. In places layers of
sand are at a depth of 40 to 60 inches.

Luton soils are near Benclare, Blencoe, Forney, Kennebec, and
Salix soils. Luton soils are more poorly drained and more clayey
than Benclare, Kennebec, and Salix soils. They have more clayey
B3 and C horizons and are more poorly drained than Blencoe soils.
They have thicker A and B horizons than Forney soils.

Ld—Luton silty clay. This is a level soil on bottom lands
along large streams. Slopes are 0 to 1 percent. This soil has
the profile described as representative of the series, but in
places the lower part of the subsoil is calcareous, and in
some areas along the Big Sioux River a thin overwash of
silt loam or silty clay loam is on the surface.

Included with this soil in mapping are small areas of
Benclare and Blencoe soils on very slight rises.

Runoff is slow. Wetness that results from flooding and
from a seasonal high water table commonly delays planting
in spring. In wet years this soil is difficult to farm; however,
most areas are suitable for crops because drainage has been
improved. This soil dries slowly, and it compacts and loses
its tilth if farmed when wet. Overcoming wetness and main-
taining tilth are the main concerns of management.

Most areas are used for crops. This soil is best suited to
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late-planted crops such as corn and soybeans. Alfalfa and
some winter wheat also are grown. Capability unit I1Iw-2,
pasture group A, windbreak group 2.

McPaul Series

The McPaul series consists of deep, moderately well
drained, nearly level, silty soils on bottom lands. These soils
formed in recent alluvium washed from adjoining uplands.
The native vegetation consisted mainly of tall grasses, but
stringers of native trees were common along stream channels.

In a representative profile the surface layer is calcareous,
grayish brown silt loam about 6 inches thick. The underlying
material to a depth of 41 inches is calcareous, grayish brown
and pale brown silt loam. Below this it is dark gray silty clay
loam.

McPaul soils have moderately low organic-matter content
and medium fertility. Permeability is moderate, and the
available water capacity is high. These soils are occasionally
flooded and have a seasonal water table at a depth of 3 to
5 feet.

Most areas are used for crops. Some narrow areas are
dissected by channels and are used for pasture.

Representative profile of McPaul silt loam, in cultivation,
520 feet south and 1,130 feet west of the northeast corner of
sec. 34, T. 94 N, R. 49 W.

Ap—o0 to 6 inches; grayish brown (10YR 5/2) silt loam, dark gray-
ish brown (10YR 4/2) moist; weak fine granular struc-
ture; soft, very friable; slight effervescence; mildly
alkaline; abrupt smooth boundary.

C—6 to 41 inches; grayish brown (10YR 5/2) and pale brown
(10YR 6/3) silt loam, dark grayish brown (10YR 4/2)
and brown (10YR 5/3) moist; massive, laminations evi-
dent; slightly hard, friable; slight effervescence; mildly
alkaline; clear wavy boundary.

ITAb—41 to 60 inches; dark gray (10YR 4/1) silty clay loam, black
(10YR 2/1) moist; few fine faint gray mottles, moist;
moderate medium subangular blocky structure; hard,
friable, slightly sticky; neutral.

Depth to a buried soil commonly is 35 to 45 inches but ranges
from 24 to 60 inches. The horizons above the buried soil average
grayish brown to pale brown and commonly are stratified with thin
layers of dark grayish brown. The A horizon is 6 to 10 inches thick.
The C horizon above the buried soil is less than 18 percent clay. It
is mildly alkaline or moderately alkaline. The Ab horizon ranges
from very dark gray to dark grayish brown in a hue of 10YR or
2.5Y and has few to many mottles. It is silty clay loam or silt loam,
but in places it is stratified with thin lenses of silty clay below a
depth of 40 inches. The Ab horizon commonly is neutral or slightly
acid, but in places it is mildly alkaline or moderately alkaline and
is calcareous. Some pedons lack an Ab horizon.

MecPaul soils are near Alcester, Calco, Kennebec, and Lamo soils
and are similar to Haynie soils. McPaul soils have a thinner A
horizon and are shallower to lime than Alcester and Kennebec soils.
They are better drained and have a thinner A horizon than Calco
an{i Lamo soils. They have less sand in the C horizon than Haynie
soils.

Ma—McPaul silt loam. This is a nearly level soil that
is mainly in narrow stream valleys and also on some ir-
regularly shaped fans where the narrow valleys merge into
larger stream bottoms. Slopes are 0 to 2 percent.

Included with this soil in mapping are small areas of
Alcester, Kennebee, and Lamo soils. Alcester and Kennebec
soils are on the edges of the mapped areas. Lamo soils are in
concave low areas. In places these included soils have an
overwash of grayish brown, calcareous silt loam.

Runoff is slow, and the hazards of erosion and soil blowing
are slight. This soil is subject to flooding mainly early in
spring before the crops start growing. In some years, however,

intensive rain during the growing season results in the
deposition of sediment and debris in places. Still, in most
years the flooding damage is slight, and this soil has few
limitations for crops. Maintaining fertility is the main con-
cern of management.

Most areas are used for crops. This soil is well suited to all
crops commonly grown in the county. Capability unit I-1,
pasture group F, windbreak group 1.

Modale Series

The Modale series consists of deep, moderately well
drained, nearly level, silty soils that are underlain by silty
clay. These soils are on bottom lands. They formed in
alluvium. The native vegetation consisted mainly of tall
grasses and deciduous trees.

In a representative profile the surface layer is calecareous,
grayish brown silt loam about 7 inches thick. The underlying
material, to a depth of 24 inches, is calcareous, light brownish
gray silt loam and very fine sandy loam. Below this it is
calcareous, grayish brown silty clay.

Modale soils have moderately low organic-matter content
and medium fertility. Permeability is moderate in the silty
upper part of the profile but very slow in the clayey lower
part. The available water capacity is moderate. A seasonal
high water table is at a depth of 1 to 3 feet, and some areas
are subject to flooding.

Most areas are used for crops and some are irrigated.
A few areas remain in native vegetation and are used for
pasture and hay.

Representative profile of Modale silt loam, in cultivation,
87 feet west and 825 feet south of the northeast corner of
sec. 29, T. 90 N,, R. 49 W.

Ap—O0 to 7 inches; grayish brown (2.5Y 5/2) silt loam, dark grayish
brown (2.5Y 4/2) moist; weak fine granular structure;
soft, very friable; strongly effervescent; mildly alkaline;
abrupt smooth boundary.

C1—7 to 11 inches; light brownish gray (2.5Y 6/2) silt loam, dark
grayish brown (2.5Y 4/2) moist; few fine distinct strong
brown (7.5YR 5/6) mottles, moist; weak medium sub-
angular blocky structure parting to weak fine and very
fine subangular blocky; soft, very friable; strong effer-
vescence; mildly alkaline; clear smooth boundary

C2—11 to 24 inches; light brownish gray (2.5Y 6/2) very fine sandy
loam, dark grayish brown (2.5Y 4/2) moist; common
medium distinct yellowish brown (10YR 5/4), strong
brown (7.5YR 5/6), and dark gray (5Y 4/1) mottles,
moist; massive, laminations evident; soft, very friable;
strong effervescence; moderately alkaline; abrupt smooth
boundary.

IIC3g—24 to 60 inches; grayish brown (2.5Y 5/2) silty clay, dark
grayish brown (2.5Y 4/2) moist; common fine and medium
distinct strong brown (7.5YR 5/6), dark gray (5Y 4/1),
and yellowish brown (10YR 5/4) mottles, moist; weak
fine blocky structure; very hard, very firm, sticky and
plastic; 1-inch thick layer of black (10YR 2/1) silty clay
at about 28 inches; 1-inch thick lens of silt loam at about
36 inches; slight effervescence; mildly alkaline.

Thickness of the horizons above the IIC horizon ranges from 18
to 30 inches. The A horizon ranges from dark gray to grayish brown
in a hue of 2.5Y or 10YR. It commonly is silt loam, but in places
it is silty clay loam or very fine sandy loam. In places the A horizon
is noncalcareous. It is 6 to 10 inches thick. The C horizon com-
monly is stratified with thin layers of coarser or finer textured ma-
terial. The ITIC horizon is silty clay or clay.

Modale soils are near Albaton, Forney, Grable, Haynie, Onawa,
and Percival soils. Modale soils are better drained and less clayey
in the A horizon and upper part of the C horizon than Albaton,
Forney, Onawa, and Percival soils. Within a depth of 30 inches,
Modale soils are more clayey than Grable and Haynie soils.
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Mb—Modale silt loam. This is a nearly level soil on
wide bottom lands along the major streams. Slopes are 0 to
2 percent. In most areas this soil has the profile described
as representative of the series, but in some areas along the
Big Sioux River the underlying material is silty clay loam,
and in a few places the depth to clayey material is slightly
more than 30 inches.

Included with this soil in mapping are small areas of
Albaton and Haynie soils. Albaton soils are in swales and
low areas and commonly have a thin overwash of silt loam.
Haynie soils are on slight rises.

Runoff is slow. This soil has a seasonal high water table,
and some areas are subject to flooding. In most years,
however, the additional moisture is beneficial, and the limita-
tions for crops are slight. Maintaining fertility is the main
concern of management,

This soil is well suited to all crops commonly grown in the
county. Corn, soybeans, and alfalfa are the main crops. Some
areas are irrigated. Capability unit I-1, pasture group K,
windbreak group 1.

Moody Series

The Moody series consists of deep, well drained, nearly
level to sloping, silty soils on uplands. These soils formed in
loess. The native vegetation consisted mainly of mid and
tall grasses.

In a representative profile the surface layer is dark grayish
brown silty clay loam about 7 inches thick. The subsoil is
about 32 inches thick. It is dark grayish brown silty clay
loam in the upper part, brown and pale brown silty clay loam
in the middle, and pale brown silt loam in the lower part.
The underlying material is calcareous, light yellowish brown
silt loam.

Moody soils have high fertility and high organic-matter
content. Permeability is moderate, and the available water
capacity is high.

Almost all areas are used for crops. A few small areas are
used for pasture and hay.

Representative profile of Moody silty clay loam, 2 to 6
percent slopes, in cultivation, 172 feet west and 102 feet
south of the northeast corner of sec. 2, T. 94 N, R. 49 W.

Ap—~0 to 7 inches; dark grayish brown (10YR 4/2) silty clay loam,
very dark brown (10YR 2/2) moist; weak medium sub-
angular blocky structure parting to weak fine granular;
slightly hard, friable, slightly sticky; slightly acid; abrupt
smooth boundary.

B21—7 to 12 inches; dark grayish brown (10YR 4/2) silty clals(r
loam, very dark grayish brown (10YR 3/2) moist; wea.
medium prismatic structure parting to weak medium
and fine subangular blocky; slightly hard, friable, slightly
sticky; many worm casts; slightly acid; clear wavy bound-

ary.

B22—12 toy21 inches; brown (10YR 5/3) silty clay loam, dark
brown (10YR 4/3) moist; weak medium prismatic struc-
ture parting to moderate medium subangular blocky;
slightly hard, friable, slightly sticky and slightly plastic;
common worm casts; faint clay films in voids and as
patches on faces of peds; slightly acid; gradual wavy
boundary.

B23—21 to 33 inches; pale brown (10YR 6/3) silty clay loam, dark
yellowish brown (10YR 4/4) moist; weak medium pris-
matic structure parting to weak medium subangular
blocky; slightly hard, friable, slightly sticky; faint clay
films in voids and as patches on faces of peds; slightly
acid; gradual wavy boundary.

B3—33 to 39 inches; pale brown (10YR 6/3) silt loam, yellowish
brown (10YR 5/4) moist; few fine distinct strong brown
(7.5YR 5/6) mottles, moist, and few fine faint gray

mottles, moist; weak coarse prismatic structure parting
to weak coarse and medium subangular blocky; slightly
hard, friable; slightly acid; clear wavy boundary.

C1lea—39 to 50 inches; light yellowish brown (2.5Y 6/3) silt loam,
light olive brown (2.5Y 5/3) moist; common medium
distinct gray (5Y 5/1) mottles, moist, and common fine
distinct strong brown (7.5YR 5/6) mottles, moist; weak
coarse and medium subangular blocky structure; slightly
hard, very friable; common fine concretions and segrega-
tions of lime; strong effervescence; moderately alkaline;
gradual wavy boundary.

C2—50 to 60 inches; light yellowish brown (2.5Y 6/3) silt loam,
light olive brown (2.5Y 5/3) moist; common fine distinct
gray (5Y 5/1), strong brown (7.5YR 5/6), and very dark
brown (10YR 2/2) mottles, moist; massive; slightly hard,
very friable; few fine segregations of lime; strong effer-
vescence; moderately alkaline.

Depth to lime ranges from 30 to 50 inches. The A horizon is dark
grayish brown or very dark grayish brown and is 6 to 10 inches
thick. Some pedons have a thin B1 horizon. The B21 horizon is
dark grayish brown or grayish brown and is 4 to 7 inches thick.
The rest of the B horizon ranges from brown to light yellowish
brown in a hue of 10YR or 2.5Y. The B3 horizon is calcareous in
some pedons,

Moody soils are mapped with or are near Alcester, Crofton, and
Nora soils, and they are similar to Wentworth soils. Moody soils
have a thinner A horizon than Alcester soils and are deeper to
lime than Crofton and Nora soils. Moody soils have a more uni-
formly silty C horizon than Wentworth soils.

McA—Moody silty clay loam, 0 to 2 percent slopes.
This nearly level soil is on uplands in irregularly shaped areas
that range from 5 to 40 acres in size. Slopes are plane to
concave. The surface layer is slightly thicker and the depth
to lime is greater than that in the profile described as rep-
resentative of the series.

Included with this soil in mapping are small areas of
Alcester soils in shallow swales.

Runoff is slow, and the hazards of erosion and soil blowing
are slight. This Moody soil has few if any limitations for
crops. Maintaining fertility is the main concern of manage-
ment.

Almost all areas are used for crops. Corn, oats, soybeans,
and alfalfa are the main crops. Capability unit I-2, pasture
group F, windbreak group 3.

McB—Moody silty clay loam, 2 to 6 percent slopes.
This gently sloping soil is on uplands in irregularly shaped
areas that range to 400 acres in size. Slopes are long and
smooth. This soil has the profile described as representative
of the series.

Included with this soil in mapping are small areas of
Alcester and Nora soils. Alcester soils are on the lower part
of the landscape along drainageways, and Nora soils are on
the tops and upper sides of ridges and knolls.

Runoff is medium, and the hazard of erosion is moderate.
Controlling erosion is the main concern of management.

Almost all areas are cultivated, and this soil is well suited
to all crops grown in the county. Corn, oats, soybeans, and
alfalfa are the main crops. Capability unit ITe-3, pasture
group F, windbreak group 3.

MdC—Moody-Nora silty clay loams, 6 to 10 percent
slopes. This complex is about 50 percent Moody soil, 35
percent Nora soil, and 15 percent other soils. The areas are
irregularly shaped and range to 800 acres in size. Slopes are
convex, long, and smooth (fig. 10). The Moody soil is on the
mid and lower parts of the landscape, and the Nora soil is
on the tops and upper sides of ridges and knolls. This Moody
soil is slightly shallower to lime than the Moody soil described
as representative of the series. The Nora soil has the profile
described as representative of the Nora series, but in eroded
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Figure 10.~An area of Moody-Nora silty clay loams, 6 to 10 percent slopes.

areas the surface layer is grayish brown because it has been
mixed with the subsoil in plowing.

Included with these soils in mapping are small areas of
Alcester and Crofton soils. Alcester soils are on foot slopes
ilonlig drainageways, and Crofton soils are on ridgetops and

nolls.

Runoff is medium, and the hazard of erosion is severe.
Controlling erosion is the main concern of management.

Most areas are used for crops, but some areas are used for
pasture and hay. These soils are well suited to all crops
grown in the county. Corn, oats, and alfalfa are the main
crops. Capability unit IITe-2, pasture group F, windbreak
group 3.

Nora Series

The Nora series consists of deep, well drained, gently
sloping to very steep, silty soils on uplands. These soils
formed in loess. The native vegetation consisted mainly of
tall and mid grasses, but trees and shrubs were in some areas.

In a representative profile (fig. 11) the surface layer is dark
grayish brown silty clay loam about 8 inches thick. The
subsoil is silt loam about 22 inches thick. It is brown in the
upper part and calcareous and light yellowish brown in the
lower part. The underlying material is calcareous, light
yellowish brown silt loam.

Nora soils have moderate organic-matter content and

medium fertility. Permeability is moderate, and the available
water capacity is high.

Many areas are cultivated. Some areas are in tame grasses
and are used for hay and pasture. Steep areas remain in
native vegetation and are used for pasture.

Representative profile of Nora silty clay loam, in an area
of Moody-Nora silty clay loams, 6 to 10 percent slopes, in
cultivation, 2,355 feet north and 230 feet west of the south-
east corner of sec. 11, T. 94 N, R. 49 W.

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) silty clay loam,
very dark grayish brown (10YR 3/2) moist; weak fine
granular structure; slightly hard, friable; slightly acid;
abrupt smooth boundary.

B21—8 to 12 inches; brown (10YR 5/3) silt loam, dark brown
(10YR 4/3) moist; weak coarse prismatic structure part-
ing to weak medium and fine subangular blocky; slightly
hard, friable; common fine and very fine pores; common
worm casts; slightly acid; gradual wavy boundary.

B22—12 to 20 inches; brown (10YR 5/3) silt loam, dark brown
(10YR 4/3) moist; weak coarse prismatic structure part-
ing to weak coarse and medium subangular blocky;
slightly hard, friable; common fine pores; few worm casts;
neutral; clear wavy boundary.

B3ca—20 to 30 inches; light yellowish brown (2.5Y 6/3) silt loam,
light olive brown (2.5Y 5/4) moist; few fine distinct gray
(5Y 5/1) mottles, moist; weak very coarse and coarse
prismatic structure parting to weak coarse and medium
subangular blocky; soft, very friable; few fine pores;
common fine concretions and segregations of lime; strong
effervescence; moderately alkaline; gradual wavy bound-
ary.
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Figure 11.—Profile of Nora silty clay loam, 6 to 10 percent slopes.

Clca—30 to 44 inches; light yellowish brown (2.5Y 6/3) silt loam,
light olive brown (2.5Y 5/4) moist; few fine distinct gray
(5Y 5/1) and yellowish brown (10YR 5/6) mottles, moist;
weak very coarse and coarse subangular blocky structure;
soft, very friable; common fine concretions and segrega-
tions of lime; strong effervescence; moderately alkailne;
gradual wavy boundary.

C2—44 to 60 inches; light yellowish brown (2.5Y 6/3) silt loam,
light olive brown (2.5Y 5/4) moist; few fine distinct gray
(5Y 5/1) and yellowish brown (10YR 5/6) mottles, moist;
massive; soft, very friable; few fine concretions and segre-
gations of lime; strong effervescence; moderately alkaline.

Depth to lime ranges from 13 to 30 inches. The A horizon is very
dark grayish brown or dark grayish brown silty clay loam or silt
loam 4 to 8 inches thick. The B2 horizon is brown to light yellowish
brown in a hue of 10YR or 2.5Y, and is silt loam or light silty clay
loam. It is 9 to 17 inches thick. The B3 horizon commonly is cal-
careous, but the uﬁper part is noncalcareous in some pedons. It is
6 to 12 inches thick.

Nora soils in mapping unit NeF have moist colors of very dark
grayish brown or darker to a depth greater than that defined in
the range for the series, but this difference does not alter their
usefulness or behavior.

Nors soils are mapped with Crofton and Moody soils. They are
deeper to lime than Crofton soils. Nora soils have a thinner B
horizon and are shallower to lime than Moody soils.

NeF—Nora-Crofton silt loams, 20 to 50 percent
slopes. These moderately steep to very steep soils are on
upland breaks along the Big Sioux River and Brule Creek.

The areas are mostly long and narrow and range to 80 acres
in size.

This complex is about 50 percent Nora soil, 40 percent
Crofton soil, and 10 percent other soils. The Nora soil is on
the mid and lower parts of the landscape and is mostly
moderately steep. The Crofton soil is on the higher parts of
the landscape and is steep to very steep. The Nora soil has
a surface layer of silt loam and, in most places, has a thicker
surface layer than the Nora soil described as representative
of the series.

Included with these soils in mapping are small areas of
Alcester soils on foot slopes and along drainageways. Out-
crops of glacial till and limestone are in some areas and are
shown on the soil map by a special symbol.

Runoff is rapid, and the hazard of erosion is very severe.
Controlling erosion is the main concern of management.

All areas remain in native vegetation and are used mainly
for pasture. Deciduous trees and shrubs are in many areas,
mainly on the Nora soil. Some trees are cut for posts, poles,
and fuelwood and, in places, for saw logs. These soils are best
suited to pasture, woodland, recreation, and wildlife habitat.
Windbreak group 10; Nora soil in capability unit VIe-1 and
pasture group F; Crofton soil in capability unit VIIe-1, not

3 placed in a pasture group.

Omadi Series

The Omadi series consists of deep, well drained, nearly
level, silty soils on high bottom lands. These soils formed in
alluvium. The native vegetation consisted mainly of tall
grasses.

In a representative profile the surface layer is grayish
brown silt loam about 11 inches thick. The lower 3 inches is
calcareous. Below that is calcareous, light brownish gray silt
loam about 8 inches thick. The underlying material is cal-
careous silt loam that is mostly light gray and light brownish
gray but has thin layers of dark grayish brown between
depths of 22 and 28 inches.

Omadi soils have moderate organic-matter content and
high fertility. Permeability is moderate, and the available
water capacity is high.

Most areas are used for crops. A few areas are irrigated.

Representative profile of Omadi silt loam, in cultivation,
123 feet west and 2,460 feet north of the southeast corner of
sec. 7, T.90 N, R. 49 W,

Ap—o0 to 8 inches; grayish brown (10YR 5/2) silt loam, very dark
grayish brown (10YR 3/2) moist; weak fine granular
structure; slightly hard, friable, slightly sticky; neutral;
abrupt smooth boundary.

A12—8 to 11 inches; grayish brown (10YR 5/2) silt loam, very
dark grayish brown (10YR 3/2) moist; weak medium
and fine subangular blocky structure; slightly hard, fri-
able, slightly sticky; common fine pores; slight effer-
vescence; mildly alkaline; common smooth boundary.

AC—11 to 19 inches; light brownish gray (2.5Y 6/2) silt loam,
dark grayish brown (2.5Y 4/2) moist; common fine dis-
tinct yellowish brown (10YR 5/4) mottles, moist, and
few fine distinct strong brown (7.5YR 5/6) mottles, moist;
weak medium and fine subangular blocky structure;
slightly hard, friable; common fine pores; few very dark
brown (10YR 2/2) channel fillings and worm casts, moist;
strong effervescence; mildly alkaline; clear smooth bound-

ary.

C1—19 to 22 inches; light gray (2.5Y 7/2) silt loam, grayish brown
(2.5Y 5/2) moist; common fine distinct strong brown
(7.5YR 5/6) and gray (5Y 5/1) mottles, moist; weak
medium and fine subangular blocky structure; slightly
hard, friable; few fine pores; few black (10YR 2/1)
channel fillings and worm casts, moist; 1/2-inch thick
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lens of very fine sandy loam at a depth of about 20 inches;
strong effervescence; mildly alkaline; clear smooth bound-

ary.

C2—22 to 28 inches; dark grayish brown (10YR 4/2) and light
brownish gray (2.5Y 6/2) silt loam, very dark brown
(10YR 2/2) and grayish brown (2.5Y 5/2) moist; few
fine distinct strong brown (7.5YR 5/6) mottles, moist;
weak fine subangular blocky structure; slightly hard,
friable; common fine pores; common worm casts; slight
effervescence; mildly alkaline; clear wavy boundary.

C3—28 to 48 inches; light brownish gray (2.5Y 6/2) silt loam,
grayish brown (2.5Y 5/2) moist; many fine distinct strong
brown (7.5YR 5/6) and gray (5Y 5/1) mottles, moist;
massive, laminations evident; slightly hard, friable;
common fine pores; strong effervescence; mildly alkaline;
gradual smooth boundary.

C4—48 to0 60 inches; light gray (2.5Y 7/2) silt loam, grayish brown
(2.5Y 5/2) moist; common fine distinct strong brown
(7.5YR 5/6) and gray (5Y 5/1) mottles, moist; massive,
laminations evident; soft, very friable; strong efferves-
cence; mildly alkaline.

Depth to lime commonly ranges from 5 to 10 inches, but lime is
at the surface in some pedons. Between depths of 10 and 40 inches,
the clay content is 18 to 28 percent, and fine and coarser sand is
less than 15 percent. The A horizon ranges from grayish brown to
dark gray silt loam or light silty clay loam 9 to 14 inches thick.
Some pedons lack an AC horizon. Thin lenses of coarser or finer
textured material and a buried A horizon are common in the C
horizon. The C horizon is mildly alkaline or moderately alkaline.

Omadi soils are near Blencoe, Blyburg, Forney, Haynie, and
Lakeport soils and are similar to Salix soils. Omadi soils are better
drained and less clayey than Blencoe, Forney, and Lakeport soils.
They contain more clay than Blyburg and Haynie soils and are
shallower to lime than Salix soils.

Oa—Omadi silt loam. This is a nearly level soil on high
bottom lands in areas that range to 400 acres in size. Slopes
are 0 to 2 percent. They are long and plane and in places are
broken by small, shallow swales or depressions. In most areas
this soil has the profile described as representative of the
series, but in some low areas it is moderately well drained and
has a surface layer of silty clay.

Included with this soil in mapping are small areas of
Blyburg soils on very slight rises that are slightly convex.

Runoff is slow, and the hazards of erosion and soil blowing
are slight. This soil generally has few or no limitations for
crops, but some areas are subject to flooding in some years.
Maintaining fertility is the main concern of management.

Most areas are used for crops, and this soil is well suited
to all erops commonly grown in the county. Corn and soy-
beans are the main crops. A few areas are irrigated. Capa-
bility unit I-1, pasture group F, windbreak group 3.

Onawa Series

The Onawa series consists of deep, somewhat poorly
drained to poorly drained, level, clayey soils on bottom lands.
These soils formed in alluvium. The native vegetation con-
sisted mainly of tall grasses, sedges, and deciduous trees.

In a representative profile the surface layer is calcareous,
grayish brown silty clay about 7 inches thick. The under-
lying material to a depth of 25 inches is calcareous, light
brownish gray and gray silty clay. Below this it is calcareous,
light gray silt loam.

Onawa soils have moderately low organic-matter content
and medium fertility. Permeability is slow to a depth of 25
inches and moderate below. The available water capacity is
moderate or high. These soils have a seasonal water table
at a depth of 2 to 4 feet and in places are subject to flooding.

Most areas are used for crops and some are irrigated. A
few areas remain in native vegetation and are used for
pasture.

Representative profile of Onawa silty clay, in cultivation,
2,270 feet north and 750 feet west of the southeast corner
of sec. 25, T. 91 N, R. 50 W.

Ap—o0 to 7 inches; grayish brown (2.5Y 5/2) silty clay, very dark
grayish brown (2.5Y 3/2) moist; moderate fine granular
structure; hard, firm, sticky and plastic; slight efferves-
cence; mildly alkaline; abrupt smooth boundary.

Clg—7 to 25 inches; light brownish gray (2.5Y 6/2) and gray
(5Y 5/1) silty clay, dark grayish brown (2.5Y 4/2), dark
gray (5Y 4/1), and olive gray (5Y 4/2) moist; common
medium distinct dark brown (7.5YR 4/4) mottles, moist,
and few medium distinet black (5Y 2/1) mottles, moist;
moderate fine subangular blocky structure; hard, very
firm, sticky and plastic; slight effervescence; mildly alka-
line; abrupt smooth boundary.

ITC2g—25 to 60 inches; light gray (2.5Y 7/2) silt loam, grayish
brown (2.5Y 5/2) moist; common medium faint dark
gray mottles, moist; many fine distinct dark brown
(7.5YR 4/4) and strong brown (7.5YR 5/6) mottles,
moist; and few fine distinct dark reddish brown (5YR 2/2)
mottles, moist; massive, laminations evident; slightly
hard, very friable; 1/2-inch thick layer of fine sand at a
dﬁ?t]h of about 36 inches; strong effervescence; mildly
alkaline.

Thickness of clayey horizons over silty or loamy material ranges
from 18 to 30 inches. Free carbonates commonly are throughout the
profile, but in places the A horizon is noncalcareous. The A horizon
ranges from grayish brown to dark gray in a hue of 2.5Y or 10YR
and in places is silty clay loam. It is 6 to 10 inches thick. The
C1 horizon averages 50 to 60 percent clay and in a few places is
stratified with thin lenses of silt loam or very fine sandy loam.
The ITC horizon is silt loam or very fine sandy loam and commonly
is stratified with thin lenses of fine sand to silty clay.

Onawa soils are near Albaton, Grable, Haynie, and Percival
soils and are similar to Blencoe soils, Onawa soils are less clayey in
the lower part of the C horizon than Albaton soils. They have a
thinner A ﬁorizon than Blencoe soils. Onawa soils are more poorly
drained and more clayey than Grable and Haynie soils, and they
have a less sandy IIC horizon than Percival soils.

Ob—Onawa silty clay. This is a level soil on wide bottom
lands of large streams. Slopes are 0 to 1 percent. The areas
are mostly broad flats, but some areas are narrow swales
and partly filled former stream channels. In places the clayey
layers overlying silt loam are more than 30 inches thick.

Included with this soil in mapping are small areas of
Albaton and Percival soils. These soils are mostly in old
channels and meander scars and make up as much as 20
percent of some mapped areas.

Runoff is slow. Farming commonly is delayed in spring
because of wetness that results from the high water table,
and the swales or meander scars commonly are flooded after
heavy rain. This soil compacts and loses its tilth if farmed or
grazed when wet. Overcoming wetness and maintaining tilth
are the main concerns of management.

Most areas are used for corn and soybeans. This soil is
better suited to corn and soybeans than to spring-sown small
grain. Undrained areas in old stream channels are better
suited to pasture and hay. Capability unit IIw-3 drained,
IVw-2 undrained; pasture group A drained, B undrained;
windbreak group 2.

Percival Series

The Percival series consists of deep, somewhat poorly
drained, level, clayey soils on bottom lands. These soils
formed in stratified alluvium. The native vegetation con-
sisted mainly of tall grasses, sedges, and deciduous trees.

In a representative profile the surface layer is caleareous,
grayish brown silty clay about 7 inches thick. The under-
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lying material to a depth of 25 inches is calcareous, grayish
brown and gray silty clay. Below this it is calcareous, light
brownish gray, stratified fine sand and loamy fine sand.

Percival soils have moderately low organic-matter content
and medium fertility. Permeability is slow in the clayey
upper part of the profile and rapid in the sandy underlying
material. The available water capacity is low. This soil has
a seasonal water table at a depth of 1 to 3 feet, and some
areas are subject to flooding.

Most areas are used for crops and some are irrigated. A
few areas remain in native vegetation and are used for
pasture.

Representative profile of Percival silty clay, in cultivation,
2,273 feet north and 90 feet west of the southeast corner of
sec. 25, T. 91 N., R. 50 W.

Ap—O0 to 7 inches; grayish brown (2.5Y 5/2) silty clay, very dark
grayish brown (2.5Y 3/2) moist; weak fine subangular
blocky structure; very hard, firm, sticky and plastic;
slight effervescence; mildly alkaline; abrupt smooth
boundary.

Clg—7 to 25 inches; grayish brown (2.5Y 5/2) and gray (5Y 5/1)
silgy clay, dark grayish brown (2.5Y 4/2) and dark gray
(5Y 4/1) moist; common fine distinct strong brown
(7.5YR 5/6) and dark brown (7.5YR 4/4) mottles, moist;
moderate fine and very fine subangular blocky structure;
extremely hard, very firm, sticky and plastic; slight effer-
vescence; mildly alkaline; abrupt smooth boundary.

IIC2—25 to 60 inches; light brownish gray (2.5Y 6/2) stratified
fine sand and loamy fine sand, grayish brown (2.5Y 5/2)
moist; few fine distinct strong brown (7.5YR 5/6) mottles,
n}ﬁisip ; single grained; loose; slight effervescence; mildly
alkaline.

Thickness of clayey horizons over sandy material ranges from
18 to 30 inches. Free carbonates commonly are throughout the
profile, but in places the A horizon is noncalcareous. The A horizon
ranges from grayish brown to dark gray in a hue of 2.5Y or 10YR.
It is silty clay or silty clay loam less than 10 inches thick. The C1
horizon is silty clay or clay and in places is stratified with thin
lenses of silt loam. It is mildly alkaline or moderately alkaline. In
places the IIC horizon is stratified with thin lenses of fine textured
material. The TIC horizon is mildly alkaline or moderately alkaline.

Percival soils are near Albaton, Blencoe, Forney, Grable, Haynie,
and Onawa soils. Percival soils are more sandy in the lower part
of the C horizon than Albaton, Blencoe, Forney, and Onawa soils.
They are more poorly drained and more clayey than Grable and
Haynie soils.

Pa—Percival silty clay. This is a level soil on bottom
lands. Slopes are 0 to 1 percent. Some areas are on broad
flats, and some are in narrow swales and partly filled former
channels. The areas are mostly less than 60 acres in size.
In places the depth to the underlying sandy alluvium is
slightly more than 30 inches.

Included with this soil in mapping are small areas of
Albaton, Onawa, and Sarpy soils. Albaton and Onawa soils
are mostly in narrow swales or low areas, and Sarpy soils
are on narrow humps. In places these soils make up as much
as 20 percent of some mapped areas.

Runoff is slow. In some years farming is delayed because
of wetness that results from a seasonal high water table or
from flooding. The clayey surface layer compacts and loses
its tilth if farmed when wet. The soil is droughty late in
summer, however, because the underlying material is sand.
Overcoming wetness and maintaining tilth are the main
concerns of management.

Most areas are used for corn and soybeans. Small grain
and alfalfa also are grown. If adequately drained, this soil
is well suited to farming. Capability unit IIw-3, pasture
group A, windbreak group 2.

Salix Series

The Salix series consists of deep, moderately well drained,
nearly level, silty soils on bottom lands. These soils formed in
alluvium. The native vegetation consisted mainly of tall
grasses.

In a representative profile the surface layer is silty clay
loam about 17 inches thick. The upper part is dark gray,
and the lower part is dark grayish brown. The subsoil is
about 19 inches thick. It is brown silty clay loam in the upper
part and calcareous, brown silt loam in the lower part. The
underlying material is calcareous, brown silt loam to a depth
of 54 inches. Below this it is caleareous, grayish brown silty
clay loam.

Salix soils have high fertility and high organic-matter con-
tent. Permeability is moderate, and the available water
capacity is high. These soils have a seasonal high water
table at a depth of 3 to 5 feet, and some areas are subject
to flooding.

Most areas are used for crops. A few areas are irrigated.

Representative profile of Salix silty clay loam, in cultiva-
tion, 132 feet west and 1,750 feet north of the southeast
corner of sec. 24, T. 93 N., R. 49 W.

Ap—0 to 8 inches; dark gray (10YR 4/1) silty clay loam, black
(10YR 2/1) moist; weak fine granular structure; slightly
hard, friable; slightly acid; abrupt smooth boundary.

A3—8 to 17 inches; dark grayish brown (10YR 4/2) silty clay loam,
very dark brown (10YR 2/2) moist; weak very coarse
prismatic structure parting to weak medium and fine
subangular blocky; hard, friable, slightly sticky; common
fine pores; slightly acid; clear wavy boundary.

B2—17 to 30 inches; brown (10YR 5/3) silty clay loam, dark brown
(10YR 4/3) moist; weak medium prismatic structure
parting to moderate medium and fine subangular blocky;
slightly hard, friable; common fine pores; slightly acid;
gradual wavy boundary.

B2ca—30 to 36 inches; brown (10YR 5/3) silt loam, dark brown
(10YR 4/3) moist; weak very coarse prismatic structure
parting to weak coarse subangular blocky; slightly hard,
friable; common fine pores; common fine segregations of
lime; strong effervescence; mildly alkaline; gradual wavy
boundary.

Clca—36 to 54 inches; brown (10YR 5/3) silt loam, dark brown
(10YR 4/3) moist; few fine distinct yellowish brown
(10YR 5/6) mottles, moist; weak coarse subangular
blocky structure; slightly hard, friable; many fine segre-
gations of lime; strong effervescence; mildly alkaline;
abrupt smooth boundary.

C2—54 to 60 inches; grayish brown (10YR 5/2) silty clay loam,
dark grayish brown (10YR 4/2) moist; massive; hard,
firm, sligﬁtly sticky and slightly plastic; strong efferves-
cence; mildly alkaline.

Depth to lime ranges from 24 to 40 inches. The A horizon is
silty clay loam or silt loam and ranges from 10 to 18 inches in
thickness. The B2 horizon ranges from dark grayish brown to
brown in a hue of 10YR or 2.5Y. It commonly 1s silty clay loam
10 to 14 inches thick, but in places it is silt loam. The B3 horizon
is silty clay loam or silt loam 4 to 12 inches thick. The C horizon
is silty clay loam or silt loam, and in places it is stratified with thin
lenses of fine sand. In many places a buried A horizon is at a
depth below 40 inches.

alix soils are near Benclare, Blyburg, Davis, Forney, Kennebec,
Luton, and Omadi soils. Salix soils are better drained and have a
less clayey B horizon than Benclare soils. They are deeper to lime
than Blyburg and Omadi soils. They are more silt% and contain
less sand than Dayvis soils. They are less clayey and better drained
than Forney and Luton soils. Salix soils have a thinner A horizon
and are shallower to lime than Kennebec soils.

Sa—Salix silty clay loam. This is a nearly level soil on
high stream bottoms. Slopes are 0 to 2 percent. The areas
are mostly long and narrow, but a few wide areas range to
200 acres in size.
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Included with this soil in mapping are small areas of
Benclare and Kennebec soils in swales and concave low areas.

Runoff is slow. Areas along the Big Sioux River are flooded
in some years, but wetness generally is not a problem. This
soil has only slight limitations for crops.

Most areas are used for crops, and a few areas are irrigated.
Corn and soybeans are the main crops, but this soil is well
suited to all crops grown in the county. Capability unit I-1,
pasture group F, windbreak group 3.

Salmo Series

The Salmo series consists of deep, somewhat poorly
drained, level, silty soils that are high in salt content. These
soils are on bottom lands. They formed in alluvium. The
native vegetation consisted mainly of tall grasses, sedges,
and a few deciduous trees.

In a representative profile the surface layer is calcareous,
dark gray silty clay loam and silt loam about 15 inches thick.
Spots and streaks of gypsum and other salts are in the sur-
face layer and extend into the underlying material. The
underlying material, to a depth of 46 inches, is calcareous
silt loam that is dark gray in the upper part, grayish brown
in the middle, and gray in the lower part. Calcareous, gray
silty clay loam is at a depth of 46 inches.

Salmo soils have high organic-matter content and medium
fertility. Permeability is moderately slow, and the available
water capacity is high. These soils are subject to flooding and
have a seasonal high water table at a depth of 2 or 3 feet.

Most areas are used for crops. A few areas remain in native
vegetation and are used for pasture and hay.

Representative profile of Salmo silty clay loam, somewhat
poorly drained, in cultivation, 240 feet north and 925 feet
east of the southwest corner of sec. 21, T. 92 N., R. 50 W.

Apsa—o0 to 8 inches; dark gray (10YR 4/1) silty clay loam, black
(10YR 2/1) moist; weak fine subangular blocky structure;
hard, friable, slightly sticky; common fine segregations
of salt; few nests and crystals of gypsum; strong effer-
vescence; moderately alkaline; abrupt smooth boundary.

Al2cssa—8 to 15 inches; dark gray (5Y 4/1) silt loam, black
(5Y 2/1) moist; many fine distinet brown (7.5YR 4/2)
mottles, moist; weak coarse and medium subangular
blocky structure; slightly hard, very friable; common
fine segregations of salt; many nests and crystals of gyp-
sum; strong effervescence; moderately alkaline; gradual
wavy boundary.

Clges—15 to 26 inches; dark gray (5Y 4/1) silt loam, very dark
gray (5Y 3/1) moist; many fine distinct brown (7.5YR
4/2) mottles, moist, and common fine prominent strong
brown (7.5YR 5/6) mottles, moist; weak coarse and
medium subangular blocky structure; slightly hard, very
friable; many nests and crystals of gypsum; strong effer-
vescence; moderately alkaline; gradual wavy boundary.

C2gcs—26 to 33 inches; grayish brown (2.5Y 5/2) silt loam, very
dark grayish brown (2.5Y 3/2) moist; many fine prom-
inent strong brown (7.5YR 5/6) mottles, moist; common
fine distinct very dark brown (10YR 2/2) mottles, moist;
and many fine prominent light olive brown (2.5Y 5/6)
mottles, moist; weak coarse subangular blocky structure;
slightly hard, friable, slightly sticky; many nests and
chstals of gypsum; slight effervescence; moderately
alkaline; gradual wavy boundary.

C3g—33 to 46 inches; gray (5Y 6/1) silt loam, gray (5Y 5/1) moist;
many medium and coarse prominent yellowish brown
(10YR 5/6) mottles, moist; massive; hard, friable, slightly
sticky and slightly plastic; few nests and crystals of
gypsum; few fine and medium segregations of lime;
strong effervescence; moderately alkaline; gradual wavy
boundary.

C4g—46 to 60 inches; gray (5Y 6/1 and 5/1) silty clay loam, gray
(5Y 5/1) and dark gray (5Y 4/1) moist; many fine,
medium, and coarse prominent yellowish brown (10YR

5/6) mottles, moist, and few fine distinet dark reddish
brown (5YR 2/2) mottles, moist; massive; hard, firm,
sticky and plastic; many fine and medium segregations
of lime; strong effervescence; moderately alkaline.

The greatest accumulation of salts other than gypsum is in the
A horizon. Electrical conductivity of the saturation extract ranges
from 4 to 16 millimhos per centimeter in the upper 15 inches and
from 4 to 8 below this. The A horizon is dark gray or very dark
gray in a hue of 10YR, 2.5Y, or 5Y, or it is neutral. It ranges from
11 to 20 inches in thickness. The C horizon ranges from dark gray
to light olive gray in a hue of 5Y or 2.5Y, or it is neutral. In places
the C horizon below a depth of 40 inches is thinly stratified with
lenses of fine sand or silty clay.

Salmo soils are near Blencoe, Blyburg, James, Luton, Omadi, and
Salix soils. Salmo soils contain more salts than Blencoe, Blyburg,
Ll}lt:on, Omadi, and Salix soils. They contain less clay than James
soils.

Sb—Salmo silty clay loam, somewhat poorly
drained. This is a level soil on bottom lands. Slopes are 0
to 1 percent. The areas are long and narrow and range from
10 to 100 acres in size.

Included with this soil in mapping are small areas of James
soils on the lower parts of the landscape.

Runoff is slow. Wetness from flooding and from the high
water table delays planting in some years. Crop growth is
affected by the high content of salts. Overcoming salinity and
wetness are the main concerns of management.

Most areas are used for crops. This soil is better suited to
late-planted crops such as corn, soybeans, or sorghum than
to spring-sown small grain. Capability unit ITIw-3, pasture
group J, windbreak group 10.

Sarpy Series

The Sarpy series consists of deep, excessively drained, level
to undulating, sandy soils on bottom lands. These soils
formed in alluvium. The native vegetation consisted mainly
of tall grasses and deciduous trees.

In a representative profile the surface layer is calcareous,
grayish brown loamy fine sand about 4 inches thick. The
upper 4 inches of the underlying material is calcareous, pale
brown fine sand. Below this it is calcareous, light gray, strati-
fied loamy fine sand and fine sand.

Sarpy soils have low fertility and low organic-matter con-
tent. Permeability is rapid, and the available water capacity
is low. Some areas are subject to flooding.

Most of the level and nearly level areas are used for crops.
A few areas are irrigated. Most of the gently undulating to
undulating areas remain in native vegetation and are used
for pasture, recreation, or wildlife habitat.

Representative profile of Sarpy loamy fine sand, 3 to 9
percent slopes, in pasture, 290 feet east and 760 feet north of
the southwest corner of sec. 31, T. 90 N., R. 48 W.

A1—0 to 4 inches; grayish brown (10YR 5/2) loamy fine sand, dark
grayish brown (10YR 4/2) moist; weak fine granular
structure; soft, very friable; slight effervescence; mildly
alkaline; clear smooth boundary.

C1—4 to 8 inches; pale brown (10YR 6/3) fine sand, dark grayish
brown (10YR 4/2) moist; single grained; loose; slight
effervescence; mildly alkaline; clear smooth boundary.

C2—8 to 60 inches; light gray (10YR 7/2) stratified loamy fine
sand and fine sand, grayish brown (10YR 5/2) moist;
single grained; loose; thin lens of silt loam at a depth of
about 48 inches; slight effervescence; mildly alkaline.

The A horizon ranges from dark grayish brown to pale brown.
It commonly ranges from fine sandy loam to sand, but some pedons
have an overwash of silty clay, silty clay loam, silt loam, or very
fine sandy loam. The C horizon commonly has thin lenses of silt
loam, silty clay loam, or silty clay, but the texture between depths
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of 10 and 40 inches averages loamy fine sand or fine sand. The C
horizon is mildly alkaline or moderately alkaline.

Sarpy soils are more sandy between depths of 10 and 40 inches
than the nearby Albaton, Grable, Haynie, Onawa, and Percival
soils.

ScB—Sarpy loamy fine sand, 3 to 9 percent slopes.
This gently undulating to undulating soil is on bottom lands
along the Missouri River. Slopes are short and hummocky.
In most areas this soil has the profile described as representa-
tive of the series, but in places where soil blowing is common
the surface layer is sand or fine sand, and in some low areas
between the hummocks the surface layer is silty clay.

Included with this soil in mapping are small areas of
Percival soils in low areas between the hummocks or mounds.

Runoff is slow. This soil is droughty, and the hazard of soil
blowing is very severe. Controlling soil blowing and con-
serving moisture are the main concerns of management.

Most areas remain in native vegetation and are used for
pasture. Little or no vegetation grows in severely eroded
areas (fig. 12). Capability unit VIs-1, pasture group H,
windbreak group 7.

SdA—Sarpy silty clay overwash, 0 to 1 percent slopes.
This level soil is on bottom lands along the Missouri River.
Some areas are broad, and some are narrow swales or partly
filled former stream channels. This soil has a silty clay
overwash 4 to 12 inches thick. In some areas of slightly
elevated humps the surface layer is silt loam or very fine
sandy loam.

Included with this soil in mapping are small areas of
Percival soils on low parts of the landscape.

_ Runoff is slow, and in places this soil has a seasonal high

water table at a depth of 2 to 4 feet. Wetness that results
from flooding or from a seasonal high water table delays
planting in some years, but the soil is droughty late in sum-
mer because the underlying material is sand. This soil com-
pacts and loses its tilth if farmed when wet. Conserving
moisture and maintaining tilth are the main concerns of
management.

Many areas are used for crops. A few areas remain in

Figure 12,—~An eroded area of Sarpy loamy fine sand, 3 to 9
percent slopes.

native vegetation and are used for pasture. Unless irrigated,
this soil is better suited to small grain and tame grasses than
to row crops. Capability unit IVs-1, pasture group H, wind-
break group 7.

SeA—Sarpy soils, 0 to 3 percent slopes. These nearly
level soils are on bottom lands along the Missouri River. The
areas consist of many slight rises that are broken by interven-
ing low spots. The surface layer ranges from fine sand to silt
loam on the convex rises and is silty clay or silty clay loam
in the low spots.

Included with these soils in mapping are areas of Grable
and Percival soils. Grable soils are on convex rises and
Percival soils are in small, low areas.

Runoff is slow, and in places there is a seasonal high water
table. These soils are droughty late in summer because of the
underlying sand, and the hazard of soil blowing is severe.
Controlling soil blowing, conserving moisture, and improving
fertility are the main concerns of management.

Most areas are used for crops. A few areas remain in
native vegetation and are used for pasture. Unless irrigated,
these soils are best suited to small grain and tame grasses.
Capability unit IVs-1, pasture group H, windbreak group 7.

Shindler Series

The Shindler series consists of deep, well drained, gently
undulating to steep, loamy soils on uplands. These soils
formed in glacial till. The native vegetation consisted mainly
of mid and tall grasses, but deciduous trees and shrubs grew
in some areas.

In a representative profile the surface layer is dark gray
clay loam about 8 inches thick. The subsoil is calcareous,
dark gray and grayish brown clay loam about 10 inches thick.
The underlying material is caleareous, light yellowish brown
clay loam.

Shindler soils have moderate organic-matter content and
medium fertility. Permeability is moderate in the subsoil
and moderately slow in the underlying material. The avail-
able water capacity is high.

Most of the gently undulating areas are used for crops.
Most of the rolling to steep areas are in native vegetation
and are used for pasture.

Representative profile of Shindler clay loam, 9 to 15 percent
slopes, in pasture, 210 feet north and 2,550 feet west of the
southeast corner of sec. 19, T. 95 N,, R. 48 W.

A1—0 to 8 inches; dark gray (10YR 4/1) clay loam, black (10YR
2/1) moist; weak fine subangular blocky structure; slightly
hard, friable, slightly sticky; neutral; clear smooth bound-

ary.

B2—8 to 13 inches; dark gray (10YR 4/1) and grayish brown
(2.5Y 5/2) clay loam, black (10YR 2/1) and very dark
grayish brown (2.5Y 3/2) moist; weak medium prismatic
structure parting to moderate medium and fine subangu-
lar blocky; hard, friable, slightly sticky and slightly plas-
tic; many worm casts; slight effervescence; mildly alka-
line; clear wavy boundary.

B3ca—13 to 18 inches; grayish brown (2.5Y 5/2) and dark gray
(10YR 4/1) clay loam, very dark grayish brown (2.5Y 3/2)
and black (10YR 2/1) moist; weak medium prismatic
structure parting to moderate medium and fine sub-
angular blocky; hard, firm, slightly sticky and slightly
plastic; few fine segregations of lime; strong effervescence;
mildly alkaline; clear wavy boundary.

Clca—18 to 33 inches; light yellowish brown (2.5Y 6/3) clay loam,
light olive brown (2.5Y 5/3) moist; common medium
distinct gray (5Y 5/1) mottles, moist, and common me-
dium and coarse distinct yellowish brown (10YR 5/6)
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and strong brown (7.5YR 5/6) mottles, moist; weak
coarse subangular blocky structure parting to weak
medium and fine subangular blocky; hard, firm, slightly
sticky and slightly plastic; common medium segregations
of lime; strong effervescence; moderately alkaline; gradual
wavy boundary.

C2—33 to 60 inches; light yellowish brown (2.5Y 6/3) clay loam,
light olive brown (2.5Y 5/3) moist; common medium
and coarse distinct yellowish brown (10YR 5/6), strong
brown (7.5YR 5/6), and gray (5Y 5/1) mottles, moist;
massive; hard, firm, slightly sticky and plastic; few me-
dium segregations of lime; strong effervescence; mod-
erately alkaline.

Depth to free carbonates commonly ranges from 6 to 8 inches,
but in some cultivated areas carbonates are at the surface. The A
horizon ranges from very dark gray to dark grayish brown clay
loam or heavy loam 6 to 8 inches thick. The B2 horizon ranges
from dark gray to light olive brown in a hue of 10YR or 2.5Y.
It is 4 to 6 inches thick. The B3ca horizon is 5 to 10 inches thick.
The C horizon has small pockets of sand in places below a depth of
40 inches. Tt is mildly alkaline or moderately alkaline.

Shindler soils are mapped with Egan soils and are near Alcester,
Crofton, Davis, and Wentworth soils. Shindler soils contain less
silt, have a thinner B horizon, and are shallower to lime than
Alcester, Egan, and Wentworth soils. Shindler soils are less silty
than Crofton soils, and are better drained and shallower to lime
than Davis soils.

ShD—Shindler clay loam, 9 to 15 percent slopes. This
soil is on the sides of drainageways or on the breaks and
sides of valleys of major streams. The areas are mostly narrow
and are less than 40 acres in size. Slopes are convex and
mostly rolling, but in some places they are less than 9 per-
cent in gradient. This soil has a profile similar to the one
described as representative of the series, but in places lime
is at a greater depth and in other places the surface layer is
thinner.

Included with this soil in mapping are small areas of
Crofton, Davis, and Egan soils. Crofton soils are on the
highest positions on well-rounded ridges and knolls. Davis
solls are on foot slopes and along drainageways. Egan soils
are below the Shindler soil, mostly west of Brule Creek.
Small gravelly spots in some areas are shown on the soil map
by a special symbol.

Runoff is medium, and the hazard of erosion is very severe.
Controlling erosion is the main concern of management.

Some areas are used for crops, but this soil is better suited
to pasture or hay. Capability unit VIe-3, pasture group G,
windbreak group 10.

ShE—Shindler clay loam, 15 to 30 percent slopes.
This soil is on the sides of valleys of large streams and on
the short side slopes of deeply entrenched drainageways. The
areas are mostly less than 40 acres in size. Slopes are short,
convex, and mostly hilly, but some are steep. In places the
surface layer is thinner than that of the soil described as
representative of the series, and in places lime is nearer the
surface.

Included with this soil in mapping are small areas of
Crofton and Davis soils. Crofton soils are in the highest
places on well-rounded ridges, and Davis soils are on foot
slopes along drainageways. Small gravelly spots in some
areas are shown on the soil map by a special symbol.

Runoff is medium to rapid, and the hazard of erosion is
very severe. Controlling erosion is the main concern of
management.

Most areas are in native vegetation, and a few are in tame
grasses. A few clumps of native trees are in some areas, This
soil is better suited to pasture than to other uses. Capability
unit VIe-3, pasture group G, windbreak group 10.

Storla Series

The Storla series consists of calcareous, somewhat poorly
drained, nearly level, loamy soils that are moderately deep
over gravelly sand. These soils are on bottom lands. They
formed in alluvium overlying outwash sand and gravel. The
native vegetation consisted mainly of tall grasses and sedges.

In a representative profile the surface layer is calcareous,
very dark gray loam about 10 inches thick. Below that is
calcareous, very dark gray and olive brown loam about 4
inches thick. The underlying material to a depth of 31 inches
is calcareous, light yellowish brown and grayish brown loam.
Below this it is calcareous, light yellowish brown and yel-
lowish brown loamy sand and gravelly sand.

Storla soils have high organic-matter content and medium
fertility. Permeability is moderate in the loamy upper part
of the profile, and rapid in the sandy underlying material.
The available water capacity is low or moderate. These soils
have a seasonal high water table at a depth of 2 or 3 feet.

Most areas are used for crops. A few areas are in tame or
native grasses and are used for pasture and hay.

Representative profile of Storla loam, in cultivation, 380
feet west and 2,225 feet north of the southeast corner of sec.
35, T.95 N, R. 50 W.

Ap—O0 to 6 inches; very dark gray (10YR 3/1) loam, black (10YR
2/1) moist; weak fine subangular blocky structure;
slightly hard, friable; slight effervescence; moderately
alkaline; abrupt smooth boundary.

A12—6 to 10 inches; very dark gray (10YR 3/1) loam, black
(10YR 2/1) moist; weak medium and fine subangular
blocky structure; slightly hard, friable; slight efferves-
cence; moderately alkaline; clear wavy boundary.

ACca—10 to 14 inches; very dark gray (10YR 3/1) and olive
brown (2.5Y 4/3) loam, black (10YR 2/1) and very dark
grayish brown (2.5Y 3/3) moist; weak coarse subangular
blocky structure parting to weak medium and fine sub-
angular blocky; slightly hard, friable; many fine pores;
common fine segregations of lime; strong effervescence;
moderately alkaline; clear wavy boundary.

Clca—14 to 22 inches; light yellowish brown (2.5Y 6/3) and gray-
ish brown (2.5Y 5/2) loam, light olive brown (2.5Y 5/3)
and dark grayish brown (2.5Y 4/2) moist; few fine dis-
tinct yellowish brown (10YR 5/6) mottles, moist; weak
coarse subangular blocky structure parting to weak fine
subangular blocky; slightly hard, friable, slightly sticky;
many fine pores; common worm casts; many fine and
medium segregations of lime; violent effervescence; mod-
erately alkaline; gradual wavy boundary.

C2ca—22 to 31 inches; light yellowish brown (2.5Y 6/3) loam,
light olive brown (2.5Y 5/4) moist; common fine distinct
yellowish brown (10YR 5/6) and very dark brown (10YR
2/2) mottles, moist; weak coarse subangular blocky struc-
ture; slightly hard, friable; few pebbles; few fine dark
concretions of iron and manganese oxides; few fine segre-
gations of gypsum; many medium segregations of lime;
violent effervescence; moderately alkaline; clear wavy
boundary.

I1C3—31 to 36 inches; light yellowish brown (2.5Y 6/3) and yel-
lowish brown (10YR 5/4) loamy sand, light olive brown
(2.5Y 5/4) and dark yellowish brown (10YR 4/4) moist;
many fine distinct strong brown (2.5YR 5/6) and very
dark brown (10YR 2/2) mottles, moist; single grained;
loose; common fine dark concretions of iron and manga-
nese oxides; few medium segregations of lime; strong
effervescence; moderately alkaline; gradual wavy bound-

ary.

11C4—36 tg 60inches; light yellowish brown (2.5Y 6/3) and yellow-
ish brown (10YR 5/4) gravelly sand, light olive brown
(2.5Y 5/4) and dark yellowish brown (10YR 4/4) moist;
single grained; loose; common fine dark concretions of
iron and manganese oxides; strong effervescence; mod-
erately alkaline.

Depth to sand, gravelly sand, or sand and gravel ranges from
20 to 40 inches. The calcium carbonate equivalent ranges from
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about 3 to 10 percent in the A horizon and from about 16 to 30
percent in the Cca horizon. The A horizon is very dark gray or dark
gray in a hue of 10YR or 2.5Y. It is 6 to 10 inches thick. Reaction
in all horizons is mildly alkaline or moderately alkaline. Some
pedons lack an ACca horizon. Segregations of gypsum and lime
range from few to many in the Cea horizon. The ITC horizon ranges
from loamy sand to gravel.

Storla soils are near Calco, Dempster, Enet, and Graceville
soils. Storla soils are better drained and have a more sandy C hori-
zon than Calco soils, They are more poorly drained and more cal-
careous than Dempster, Enet, and Graceville soils.

St—Storla loam. This is a nearly level soil on high stream
bottoms. The areas are long and narrow and range to 160
acres in size. Slopes are 0 to 2 percent. In most areas this
soil has the profile described as representative of the series,
but in places the surface layer is more than 10 inches thick,
and the depth to sand and gravel is more than 40 inches, or
the surface layer is silty clay loam.

Included with this soil in mapping are small areas of Calco
soils in swales and low spots.

Runoff is slow. Wetness resulting from the high water
table delays planting in some years, but this soil is droughty
late in summer because the underlying material is gravelly
sand. The high content of lime affects the growth of crops.
Conserving moisture and improving fertility are the main
concerns of management.

.Most areas are used for corn, soybeans, oats, and alfalfa.
Unless irrigated, this soil is better suited to spring-sown
small grain and tame grasses than to row crops. Capability
unit IIIs-4, pasture group D, windbreak group 1.

Thurman Series

The Thurman series consists of deep, somewhat exces-
sively drained, gently undulating to undulating, loamy soils
on uplands and terrace fronts. These soils formed in sandy
materials that have been reworked by wind. The native
vegetation consisted mainly of tall and mid grasses.

In a representative profile the surface layer is grayish
brown and dark grayish brown fine sandy loam about 10
inches thick. Below that is brown loamy fine sand about 7
inches thick. The underlying material to a depth of 41 jnches
is yellowish brown loamy fine sand. Below this it is cal-
careous, pale brown loamy fine sand and fine sandy loam.

Thurman soils have moderately low organic-matter con-
tent and medium fertility. Permeability is rapid, and the
available water capacity is low to moderate. ) )

Most areas are used for crops. A few areas are in native
or tame grasses and are used for pasture.

Representative profile of Thurman fine sandy loam, 3 to
9 percent slopes, in cultivation, 115 feet east and 1,700 feet
south of the northwest corner of sec. 1, T. 94 N, R. 50 W.

Ap—o0 to 6 inches; grayish brown (10YR 5/2) fine sandy loam,
very dark grayish brown (10YR 3/2) moist; weak fine
granular structure; soft, very friable; slightly acid; abrupt
smooth boundary.

A12—6 to 10 inches; dark grayish brown (10YR 4/2) fine sandi
loam, very dark grayish brown (10YR 3/2) moist; weal
medium subangular blocky structure; soft, very friable;
slightly acid; clear wavy boundary.

AC-10 to 17 inches; brown (10YR 5/3) loamy fine sand, dark
brown (10YR 3/3) moist; few tongues of very dark gray-
ish brown (10YR 3/2) moist; weak coarse prismatic struc-
ture; loose; neutral; clear wavy boundary.

C1—17 to 41 inches; yellowish brown (I0YR 5/4) loamy fine sand,
dark yellowish brown (10YR 4/4) moist; few very dark
grayish brown (10YR 3/2) worm channels, moist; weak
coarse subangular blocky structure parting to single
grained; loose; neutral; clear wavy boundary.

C2ca—41 to 50 inches; pale brown (10YR 6/3) loamy fine sand,
yellowish brown (10YR 5/4) moist; single grained; loose;
few fine concretions and segregations of lime; strong effer-
vescence; mildly alkaline; gradual wavy boundary.

C3ca—50 to 60 inches; pale brown (10YR 6/3) fine sandy loam,
yellowish brown (10YR 5/4) moist; massive; slightly
hard, friable; few fine concretions and segregations of
lime; strong effervescence; mildly alkaline.

Depth to lime ranges from 30 to 60 inches or more. The A horizon
is dark gray to grayish brown fine sandy loam, loamy fine sand, or
loam. It is 10 to 15 inches thick. Some pedons lack an AC horizon.
The C horizon to a depth of 40 inches is loamy fine sand or fine
sand, but below 40 inches it ranges from sand to silt loam.

Thurman soils are more sandy in horizons immediately below
a depth of 10 inches than nearby Crofton, Dempster, Enet, Moody,
and Nora soils. They contain less gravel in the ¢ horizon than
Dempster and Enet soils.

TaB—Thurman fine sandy loam, 3 to 9 percent
slopes. This gently undulating to undulating soil is in ir-
regularly shaped areas that range from 5 to 200 acres in size.
Slopes are mostly less than 9 percent, but in some areas they
range to 12 percent. In most places this soil has the profile
described as representative of the series, but in a few places
it is caleareous at a depth of less than 30 inches.

Included with this soil in mapping are small areas of
Crofton, Moody, and Nora soils in places where the sandy
material is absent. Crofton soils are on the higher parts of
the landscape. Moody and Nora soils generally are on the
lower parts of the landscape where slopes are concave.

Runoff is slow. This soil is somewhat droughty, and the
hazard of soil blowing is very severe. Controlling soil blowing
and conserving moisture are the main concerns of manage-
ment.

Most areas are used for crops. This soil is better suited to
pasture and hay than to crops because of the soil blowing
hazard. Capability unit IVe-3, pasture group H, windbreak
group 5.

Wakonda Series

The Wakonda series consists of deep, moderately well
drained, nearly level, calcareous, silty soils on uplands. These
soils formed in silty glacial drift. The native vegetation con-
sisted mainly of tall grasses.

In a representative profile the surface layer is calcareous,
grayish brown silt loam about 10 inches thick. The under-
lying material is calcareous, light yellowish brown silt loam.

Wakonda soils have high organic-matter content and
medium fertility. Permeability is moderate, and the avail-
able water capacity is high. These soils have a seasonal high
water table at a depth of 2 to 5 feet.

Most areas are used for crops. A few areas are used for
pasture.

Representative profile of Wakonda silt loam, in an area
of Wakonda-Worthing-Chancellor complex, in cultivation,
2,580 feet south and 310 feet east of the northwest corner of
sec. 3, T. 92 N,, R. 50 W.

Ap—O0 to 6 inches; grayish brown (10YR 5/2) silt loam, very dark
brown (10YR 2/2) moist; weak medium and fine sub-
angular blocky structure; slightly hard, friable; few olive
brown (2.5Y 4/3) worm casts, moist; few pebbles and
visible sand grains; strong effervescence; mildly alkaline;
abrupt smooth boundary.

A12—6 to 10 inches; grayish brown (10YR 5/2) silt loam, very
dark brown (10YR 2/2) moist; weak coarse and medium
subangular blocky structure; slightly hard, friable; few
olive brown (2.5Y 4/3) worm casts, moist; few pebbles
and visible sand grains; strong effervescence; mildly
alkaline; clear smooth boundary.
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Clea—10 to 17 inches; light yellowish brown (2.5Y 6/3) silt loam,
olive brown (2.5Y 4/3) moist; weak coarse subangular
blocky structure; slightly hard, friable; common very
dark brown (10YR 2/2) worm casts, moist; many fine
segregations of lime; strong effervescence; moderately
alkaline; gradual wavy boundary.

C2ca—17 to 31 inches; light yellowish brown (2.5Y 6/3) silt loam,
olive brown (2.5Y 4/3) moist; few fine distinct yellowish
brown (10YR 5/6) mottles, moist, and few fine faint
olive gray mottles, moist; weak coarse subangular blocky
structure; slightly hard, friable; few fine segregations of
lime; strong effervescence; moderately alkaline; gradual
wavy boundary.

C3cacs—31 to 45 inches; light yellowish brown (2.5Y 6/3) silt
loam, olive brown (2.5Y 4/3) moist; many fine distinct
strong brown (7.5YR 5/6), light gray (5Y 6/1), and dark
reddish brown (5YR 2/2) mottles, moist; weak coarse
subangular blocky structure; hard, friable; common fine
dark concretions of iron and manganese oxides; many
medium segregations of gypsum; few medium segrega-
tions of lime; strong effervescence; moderately alkaline;
gradual wavy boundary.

C4g—45 to 60 inches; light yellowish brown (2.5Y 6/3) silt loam,
olive brown (2.5Y 4/3) moist; many medium and coarse
distinct light gray (6Y 6/1) mottles, moist, and many fine
and medium distinet strong brown (7.5YR 5/6) mottles,
moist; massive; hard, friable; few fine dark concretions
of iron and manganese oxides; few medium segregations
of gypsum; few fine concretions of lime; strong effer-
vescence; mildly alkaline.

Electrical conductivity of the saturation extract ranges from
2 to 4 millimhos per centimeter in the A horizon and from 4 to 8
in the C horizon. The calcium carbonate equivalent ranges from
3 to 10 percent in the A horizon and from 16 to 30 percent in the
Ceca horizon. Reaction in all horizons is mildly alkaline or mod-
erately alkaline. The A horizon is dark gray to grayish brown silt
loam or silty clay loam 7 to 12 inches thick. In places visible salts
other than gypsum are in the lower part of the C horizon. In places
the C horizon below a depth of 40 inches is clay loam or loam.

Wakonda soils are mapped with Chancellor and Worthing soils
and are near Egan and Wentworth soils. Wakonda soils are more
calcareous than all of these soils. They contain less clay than
Chancellor and Worthing soils and are more poorly drained than
Egan and Wentworth soils.

Wa—Wakonda-Worthing-Chancellor complex. This
complex is about 45 percent Wakonda silt loam, 30 percent
Worthing silty clay loam, 20 percent Chancellor silty clay
loam, and 5 percent other soils. The areas are as large as
1,500 acres in size and consist of broad flats that contain
many circular depressions and shallow swales between
slightly convex rises. Slopes are 0 to 3 percent. The Wakonda
soll is on rises and in places has a surface layer of loam. The
Worthing soil is in depressions, and the Chancellor soil is in
shallow swales that commonly connect the depressions. In
places the Chancellor soil has a less clayey subsoil than is
described as representative of the Chancellor series.

Included with these soils in mapping are small areas of
Wentworth soils on the higher parts of slight rises.

Runoff is slow and ponds on the Worthing soil. Wetness
commonly delays farming, especially on the Worthing soil.
If farmed when wet, the Chancellor and Worthing soils com-
pact and lose their tilth. The calcareous Wakonda soil is
subject to soil blowing, and its high content of lime affects
crop growth, Overcoming wetness, maintaining tilth, and
controlling soil blowing are the major concerns of manage-
ment.

If adequately drained, these soils are suited to all crops
commonly grown in the county. They are better suited to
corn, soybeans, sorghum, or other late-planted crops than to
spring-sown small grain. If not adequately drained, the
Worthing soil is best suited to pasture and hay. Wakonda
soil in capability unit ITe—4, pasture group F, windbreak

group 1; Worthing soil in capability unit IITw-1 drained and
Vw-2 undrained, pasture group A drained and B undrained,
windbreak group 10; Chancellor soil in capability unit ITw-1,
pasture group A, windbreak group 2.

Wentworth Series

The Wentworth series consists of deep, well drained, nearly
level to gently sloping, silty soils on uplands. These soils
formed in silty glacial drift. The native vegetation consisted
mainly of mid and tall grasses.

In a representative profile the surface layer is dark grayish
brown silty clay loam about 9 inches thick. The subsoil is
silty clay loam about 27 inches thick. It is grayish brown in
the upper part, brown in the middle, and grayish brown in
the lower part. The lower part of the subsoil is calcareous
and has spots and streaks of soft lime that extend into the
underlying material. The underlying material is calcareous,
light olive brown silty clay loam to a depth of 50 inches.
Below this it is stratified light olive brown loam and silt loam.

Wentworth soils have high fertility and high organic-
matter content. Permeability is moderate, and the available
water capacity is high.

Most areas are used for crops. A few areas are used for
pasture.

Representative profile of Wentworth silty clay loam, 0 to
2 percent slopes, in cultivation, 100 feet east and 1,960 feet
north of the southwest corner of sec. 18, T. 95 N., R. 50 W.

Ap—0 to 6 inches; dark grayish brown (10YR 4/2) silty clay loam,
very dark brown (10YR 2/2) moist; weak fine granular
structure; slightly hard, friable, slightly sticky; slightly
acid; abrupt smooth boundary.

A12—6 to 9 inches; dark grayish brown (10YR 4/2) silty clay loam,
very dark brown (10YR 2/2) moist; weak medium sub-
angular blocky structure parting to weak fine granular;
slightly hard, friable, slightly sticky; slightly acid; clear
smooth boundary.

B21—9 to 14 inches; grayish brown (10YR 5/2) silty clay loam,
dark grayish brown (10YR 4/2) moist; weak coarse and
medium prismatic structure parting to weak medium
subangular blocky; hard, friable, slightly sticky; few fine
pores; few very dark brown (10YR 2/2) root channel
fillings and worm casts, moist; slightly acid; clear wavy
boundary.

B22—14 to 27 inches; brown (10YR 5/3) silty clay loam, dark
brown (10YR 4/3) moist; weak coarse and medium pris-
matic structure parting to weak medium subangular
blocky; hard, friable, slightly sticky; few fine pores;
slightly acid; clear wavy boundary.

B3ca—27 to 36 inches; grayish brown (2.5Y 5/2) silty clay loam,
dark grayish brown (2.5Y 4/2) moist; common medium
faint dark gray mottles, moist, and few fine distinct
yellowish brown (10YR 5/6) mottles, moist; weak coarse
prismatic structure parting to weak coarse and medium
subangular blocky; hard, friable, slightly sticky; few fine
pores; common fine and medium segregations of lime;
strong effervescence; neutral; gradual wavy boundary.

Clca—36 to 50 inches; light olive brown (2.5Y 5/3) silty clay loam,
olive brown (2.5Y 4/3) moist; many medium faint olive
gray mottles, moist, and many fine and medium distinct
yellowish brown (10YR 5/6) mottles, moist; weak coarse
and medium subangular blocky structure; hard, friable,
slightly sticky; 1-inch thick layer of loam at a depth of
38 inches; few fine dark concretions of iron and manganese
oxides; common fine and medium segregations of lime;
strong effervescence; mildly alkaline; clear wavy bound-

ary.
C2—50 to %’0 inches; light olive brown (2.5Y 5/3) stratified loam
and silt loam, olive brown (2.5Y 4/3) moist; many me-
dium faint olive gray mottles, moist, and many fine and
medium distinct yellowish brown (10YR 5/6) mottles,
moist; massive, few horizontal cleavage planes evident;
hard, friable, slightly sticky; 1-inch thick layer of sandy
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loam at a depth of 50 inches; common fine dark concre-
tions of iron and manganese oxides; common fine segrega-
tions of lime; strong effervescence; mildly alkaline.

Depth to free carbonates ranges from 18 to 32 inches. The A
horizon ranges from very dark gray to dark grayish brown. It is
slightly acid or neutral and is 6 to 10 inches thick. The B2 horizon
has colors in a hue of 10YR or 2.5Y that range from dark grayish
brown to light olive brown in the upper part and from brown to
light yellowish brown in the lower part. It is 12 to 22 inches thick.
The B3ca horizon is 6 to 10 inches thick. The C horizon is silty
clay loam or silt loam and commonly is stratified with thin layers
of loam, very fine sandy loam, or sandy loam. It is mildly alkaline
or moderately alkaline. In places clay loam or loam glacial till is
at a depth of 40 to 60 inches.

Wentworth soils are mapped with or are near Chancellor, Egan,
and Worthing soils and are similar to Moody and Nora soils.
Wentworth soils are better drained and have aless clayey B horizon
than Chancellor and Worthing soils. They have deeper silty hori-
zons than Egan soils. Unlike Moody and Nora soils, Wentworth
soils have a silty C horizon that is thinly stratified with loamy
material.

WbA—Wentworth silty clay loam, 0 to 2 percent
slopes. This is a nearly level soil on uplands in irregularly
shaped areas that are mostly less than 150 acres in size.
Slopes are long and smooth. This soil has the profile de-
scribed as representative of the series.

Included with this soil in mapping are small areas of Egan
and Worthing soils. Egan soils are on very slight rises. Worth-
ing soils are in small depressions less than 2 acres in size that
are shown on the soil map by a wet spot symbol.

Runoff is slow, and the hazard of erosion is slight. This
soil has few or no limitations for crops. Maintaining fertility
is the main concern of management.

Almost all areas are used for crops. Corn, oats, soybeans,
and alfalfa are the main crops. This soil is well suited to all
crops grown in the county. Capability unit I-2, pasture
group F, windbreak group 3.

WbhB—Wentworth silty clay loam, 2 to 6 percent
slopes. This is a gently sloping soil on uplands on the sides
of ridges and shallow drainageways. The areas are mostly
long and narrow and range from 5 to 200 acres in size. Slopes
are plane to slightly convex.

Included with this soil in mapping are small areas of Egan
and Shindler soils. Egan soils are intermingled with the
Wentworth soil, and Shindler soils are on the higher parts
of the landscape where slopes are more convex.

Runoff is medium, and the hazard of erosion is moderate.
Controlling erosion is the main concern of management.

Most areas are used for corn, oats, soybeans, and alfalfa.
This soil is well suited to all erops grown in the county. Capa-
bility unit IIe-3, pasture group F, windbreak group 3.

We—Wentworth-Worthing silty clay loams. This
complex is about 40 percent Wentworth soil, 30 percent
Worthing soil, and 30 percent other soils. The areas consist
of slight rises interrupted by many small circular depres-
sions. Slopes are 0 to 3 percent. The Wentworth soil is on
rises, and the Worthing soil is in depressions.

Included with these soils in mapping are small areas of
Chancellor, Egan, and Wakonda soils. Egan soils are the
most extensive and are on rises with the Wentworth soil.
Chancellor soils are in narrow swales. Wakonda soils are on
the rims of depressions or on the edges of some swales.

Runoff is slow, and water ponds on the Worthing soil.
Spring planting commonly is delayed on the Worthing soil
because it is poorly drained. The Wentworth soil has few or
no limitations for crops. Overcoming wetness and maintain-
ing tilth on the Worthing soil are the main concerns of
management.

Most areas are used for crops. If the Worthing soil is ade-
quately drained, this complex is suited to all crops grown in
the county. In wet years, however, it is better suited to late-
planted crops. Undrained areas of the Worthing soil are best
suited to pasture or hay, but annual crops can be grown in
dry years. Wentworth soil in capability unit I-2, pasture
group T, windbreak group 3; Worthing soil in capability
unit IT1Iw-1 drained and Vw-2 undrained, pasture group A
drained and B undrained, windbreak group 10.

Whitewood Series

The Whitewood series consists of deep, somewhat poorly
drained, nearly level, silty soils on bottom lands. These soils
formed in alluvium. The native vegetation consisted mainly
of ltall grasses and a few deciduous trees along stream chan-
nels.

In a representative profile the surface layer is dark gray
silty clay loam about 14 inches thick. The subsoil is silty
clay loam about 28 inches thick. It is dark grayish brown
in the upper part, gray in the middle, and grayish brown in
the lower part. The underlying material is calcareous, light
brownish gray silty clay loam.

Whitewood soils have high fertility and high organic-
matter content. Permeability is moderately slow, and the
available water capacity is high. These soils have a seasonal
water table at a depth of 1 to 5 feet, and they are occasionally
flooded.

Most areas are used for crops. A few areas are used for
pasture.

Representative profile of Whitewood silty clay loam, in
pasture, 123 feet north and 1,000 feet west of the southeast
corner of sec. 14, T. 92 N., R. 50 W.

A1—0 to 5 inches; dark gray (10YR 4/1) silty clay loam, black
(10YR 2/1) moist; few fine distinct strong brown (7.5YR
5/6) mottles, moist; weak fine granular structure; hard,
friable, slightly sticky; neutral; clear smooth boundary.
A12—5 to 14 inches; dark gray (L0YR 4/1) silty clay loam, black
(10YR 2/1) moist; few fine distinct yellowish brown
(10YR 5/6) mottles, moist; weak medium subangular
blocky structure parting to weak fine granular; slightly
hard, friable, slightly sticky; neutral; clear wavy bound-

ary.

B21—14 to 25 inches; dark grayish brown (10YR 4/2) silty clay
loam, very dark brown (L0YR 2/2) moist; common fine
distinct yellowish brown (LOYR 5/6) mottles, moist, and
few fine distinct dark reddish brown (5YR 2/2) mottles,
moist; weak medium prismatic structure parting to mod-
erate medium and fine subangular blocky; hard, friable,
slightly sticky and slightly plastic; few fine dark con-
cretions of iron and manganese oxides; few fine segrega-
tions of gypsum; neutral; gradual wavy boundary.

B22—25 to 30 inches; gray (10YR 5/1) silty clay loam, very dark
gray (10YR 3/1) moist; common fine distinet yellowish
brown (10YR 5/6) mottles, moist, and few fine faint gray
mottles, moist; weak medium prismatic structure part-
ing to weak medium and fine subangular blocky; hard,
friable, slightly sticky and slightly plastic; few fine dark
concretions of iron and manganese oxides; common fine
segregations of gypsum; neutral; gradual wavy boundary.

B3g—30 to 42 inches; grayish brown (2.5Y 5/2) silty clay loam,
dark grayish brown (2.5Y 4/2) moist; common fine dis-
tinet yellowish brown (10YR 5/6) mottles, moist, and
few fine faint gray mottles, moist; weak coarse subangular
blocky structure parting to weak medium and fine sub-
angular blocky; hard, friable, slightly sticky and slightly
plastic; common fine dark concretions of iron and manga-
nese oxides; common fine segregations of gypsum; neutral;
clear wavy boundary.

Cgea—42 to 60 inches; light brownish gray (2.5Y 6/2) silty clay
loam, dark grayish brown (2.5Y 4/2) moist; many fine
distinct yellowish brown (10YR 5/6), very dark brown



UNION COUNTY, SOUTH DAKOTA 39

(10YR 2/2), and light gray (5Y 6/1) mottles, moist, and
many fine faint dark gray mottles, moist; massive; hard,
friable, slightly sticky and slightly plastic; common fine
concretions of lime; strong effervescence; mildly alkaline.

Depth to lime ranges from 40 to 52 inches. The A horizon is
dark or very dark gray silty clay loam or silt loam 14 to 20 inches
thick. The B2 horizon ranges from dark gray to grayish brown in
a hue of 10YR, 2.5Y, or 5Y. It is 14 to 20 inches thick. The B3g
horizon is 4 to 12 inches thick. In places the C horizon below a depth
of 40 inches is calcareous clay loam glacial till.

Whitewood soils are near Alcester, Egan, and Wentworth soils
and are similar to Calco, Kennebec, and Lamo soils. Whitewood
soils are more poorly drained than Alcester, Egan, Kennebec, and
W_?ntworth soils. They are less calcareous than Calco and Lamo
soils.

Wh—Whitewood silty clay loam. This is a nearly level
soil on bottom lands along streams and drainageways. Slopes
are 0 to 2 percent. The areas are long and narrow and range
from 10 to 60 acres in size. In places recent overwash of
grayish brown silt loam is on the surface.

Included with this soil in mapping are small areas of
Chancellor, Kennebee, and Lamo soils. Chancellor soils are
on the upper ends of drainageways. Kennebec soils are on
the edges of valleys, generally on a slightly higher level. Lamo
soils are in some low areas.

Runoff is slow. Wetness that results from flood*ng and
from the high water table commonly delays planting in
spring. This soil loses its tilth if farmed when wet. Over-
coming wetness and maintaining tilth are the main concerns
of management.

If adequately drained, this soil is well suited to all crops
grown in the county. In wet years it is better suited to corn,
soybeans, and sorghum than to early-sown crops. In un-
drained areas it is best suited to pasture and hay. Narrow
areas that are dissected by meandering stream channels
remain in native vegetation and are used for pasture. Capa-
bility unit IIw—2 drained and IVw-2 undrained, pasture
group A drained and B undrained, windbreak group 2.

Worthing Series

The Worthing series consists of deep, poorly drained, silty
soils that have a clayey subsoil. These soils are in depressions
on uplands. They formed in alluvium washed from adjacent
soils. The native vegetation consisted mainly of tall grasses,
rushes, and sedges.

In a representative profile the surface layer is dark gray
silty clay loam about 19 inches thick. The subsoil is silty
clay about 26 inches thick. It is dark gray in the upper part
and gray in the lower part. The underlying material is light
olive gray and olive yellow silty clay loam.

Worthing soils have high fertility and high organic-
matter content. Permeability is slow, and the available water
capacity is high. These soils have a seasonal water table at
a depth of 1 to 5 feet.

Most areas are adequately drained and are used for crops.
A few areas are undrained and are used for pasture or hay.

Representative profile of Worthing silty clay loam, in
cultivation, 1,300 feet west and 380 feet south of the north-
east corner of sec. 21, T. 92 N, R. 50 W.

Ap—0 to 8 inches; dark gray (10YR 4/1) silty clay loam, black
(I0YR 2/1) moist; weak fine granular structure; hard,
friable, slightly sticky and slightly plastic; slightly acid;
abrupt smooth boundary.

A12—8 to 12 inches; dark gray (10YR 4/1) silty clay loam, black
(10YR 2/1) moist; weak medium subangular blocky
structure parting to weak fine granular; hard, friable,

slightly sticky and slightly plastic; slightly acid; clear
wavy boundary.

A13—12 to 19 inches; dark gray (10YR 4/1) silty clay loam, very
dark gray (10YR 3/1) moist; few medium faint dark gray
mottles, moist, and few fine distinct strong brown (7.5YR
5/6) mottles, moist; weak coarse and medium subangular
blocky structure parting to weak fine subangular blocky;
hard, friable, slightly sticky and slightly plastic; common
fine pores; few visible sand grains and silt coatings on
faces of peds; slightly acid; clear wavy boundary.

B21—19 to 28 inches; dark gray (5Y 4/1) silty clay, black (5Y 2/1)
moist; few fine distinet strong brown (7.5YR 5/6) mottles,
moist; weak coarse and medium prismatic structure part-
ing to moderate medium and fine blocky; very hard, very
firm, sticky and plastic; shiny faces on peds; neutral;
gradual wavy boundary.

B22tg—28 to 36 inches; dark gray (5Y 4/1) silty clay, very dark
gray (5Y 3/1) moist; few fine distinct strong brown
(7.5YR 5/6) mottles, moist, and few medium faint dark
olive gray mottles, moist; weak coarse and medium pris-
matic structure parting to moderate medium and fine
blocky; very hard, very firm, sticky and plastic; shiny
faces on peds; few fine dark concretions of iron and manga-
nese oxides; neutral; gradual wavy boundary.

B23tg—36 to 45 inches; gray (5Y 5/1) silty clay, dark gray (5Y
4/1) moist; common fine distinct strong brown (7.5YR
5/6) and light olive brown (2.5Y 5/4) mettles, moist, and
many medium and coarse faii olive gray mottles, moist;
weak coarse prismatic structure parting to moderate
medium blocky; very hard, very firm, sticky and plastic;
shiny faces on peds; few fine dark concretions of iron and
manganese oxiges; neutral; gradual wavy boundary.

Cg—45 to 60 inches; light olive gray (5Y 6/2) and olive yellow
(2.5Y 6/6) silty clay loam, olive gray (5Y 5/2) and light
olive brown (2.5Y 5/6) moist; many fine distinct dark
reddish brown (5YR 2/2) mottles, moist, and common
fine faint gray mottles, moist; massive; very hard, firm,
slightly sticky and slightly plastic; few medium segrega-
tions of lime; mildly alkaline.

Depth to free carbonates ranges from 40 to 60 inches or more.
The A horizon is dark gray or very dark gray silty clay loam or
heavy silt loam 12 to 20 inches thick. The B2t horizon ranges from
very dark gray to gray in a hue of 10YR, 2.5Y, or 5Y. Some pedons
have a B3 horizon. The C horizon is silty clay, silty clay loam, or
clay loam.

Worthing soils are mapped with Chancellor and Wakonda soils
and are near Wentworth soils. They are more poorly drained than
all of these soils.

Wo—Worthing silty clay loam. This is a level soil in
closed depressions. The areas are circular to oblong and com-
monly range from 3 to 10 acres in size, but some are as large
as 30 acres. Slopes are 0 to 1 percent. This soil has the profile
described as representative of the series.

Included with this soil in mapping are small areas of
Wakonda soils on the rims of depressions.

Water ponds on this soil and remains on the surface until
it evaporates. This soil compacts and loses its tilth if farmed
when wet. Overcoming wetness and maintaining tilth are
the main concerns of management.

If adequately drained, this soil is suited to crops. It is
better suited to late-planted crops such as corn and soybeans
than to early-sown crops. In undrained areas this soil is
best suited to pasture, hay, or wildlife habitat. Capability
unit ITTw-1 drained and Vw-2 undrained, pasture group A
drained and B undrained, windbreak group 10.

Ws—Worthing-Chancellor silty clay loams. This com-
plex is about 55 percent Worthing soil, 30 percent Chancellor
soil, and 15 percent other soils. The areas are irregularly
shaped and consist of 2 or more circular to oblong depressions
joined by long, narrow swales. The Worthing soil is in de-
pressions, and the Chancellor soil is in swales. Slopes are 0
to 2 percent. This Chancellor soil has the profile described
as representative of the Chancellor series.
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Included with these soils in mapping are small areas of
Wakonda soils in narrow bands around depressions or on the
edges of swales.

Runoff is slow on the Chancellor soil, and water ponds on
the Worthing soil. Wetness that results from ponded water
and from the seasonal water table commonly delays planting
in spring. These soils compact and lose their tilth if farmed
when wet. Overcoming wetness and maintaining tilth are
the main concerns of management.

If the Worthing soil is adequately drained, this complex
is suited to all crops grown in the county. It generally is better
suited to late-planted crops than to spring-sown crops. In
some undrained areas the Worthing soil is better suited to
pasture or hay. Worthing soil in capability unit IIIw-1
drained and Vw—2 undrained, pasture group A drained and
B undrained, windbreak group 10; Chancellor soil in capa-~
bility unit IIw-1, pasture group A, windbreak group 2.

Use and Management of the Soils

This section discusses the use and management of the soils
for crops and pasture, for trees and shrubs in windbreaks, for
wildlife habitat, and for engineering purposes. Predicted
average yields also are given for the principal crops under
two levels of management.

Management of Cropland ®

Cropland makes up about 82 percent of the total land area
of Union County. Crops grow in all parts of the county, but
the Sarpy-Grable-Haynie and Calco-Kennebec soil associa-
tions have a lower percentage of cropland than other major
soil areas. The main crops are corn, oats, soybeans, and
alfalfa.

The successful, long-term cultivation of any soil depends
on managing that soil according to its capabilities and limita-
tions. Management objectives in Union County are con-
serving moisture, controlling erosion and soil blowing, and
maintaining fertility, content of organic matter, and tilth.
Reduction of salinity and the use of drainage measures that
reduce excessive wetness also are necessary on some soils.

A sound conservation cropping system tailored to the
properties of each soil or group of soils is basic to meeting
management objectives. Some soils can be used for a single
crop for many years without damage to the physical condi-
tion of the soil. Other soils deteriorate rapidly when used
continuously for one crop, especially if the crop is one that
produces little residue. A cropping system based on soil
properties helps to maintain tilth; reduce insect, disease,
and weed infestations; and control erosion and soil blowing.
In most cases, such a cropping system also helps to conserve
moisture and maintain fertility and content of organic
matter.

Conserving moisture generally means evenly distributing
snow cover, reducing evaporation, limiting surface runoff,
and controlling weeds. Among the measures that help to con-
serve moisture are minimum tillage, use of crop residue,
contour farming, contour stripcropping, terracing (fig. 13),
and timely tillage. These practices also help to control water
erosion and soil blowing. Where needed, grassed waterways

2 By Paur M, BopeN, conservation agronomist, Soil Conservation
Service.

and diversions also help to control erosion. Usually a com-
bination of practices is more effective than just one or two.

Among the practices that help to maintain tilth are mini-
mum tillage, use of crop residue, timely tillage, use of green-
manure crops, and grasses and legumes in the cropping
system. These measures and the use of animal manure and
chemical fertilizers help to maintain fertility and organic-
matter content.

Some soils are more susceptible to soil blowing than others.
On such soils, in addition to the practices named above, the
use of cover crops and close-sown crops, wind striperopping,
field windbreaks, and spring plowing in place of fall plowing
help to control soil blowing. Emergency tillage helps to con-
trol soil blowing until more permanent measures can be
applied.

Some soils on bottom lands and in low areas in the uplands
are too wet to be farmed early, but this wetness can be re-
duced by installing drainage structures and controlling the
runoff from adjacent sloping soils. Selection of crops is also
important. The natural drainage of the soil and the feasi-
bility of installing artificial drainage must be determined
onsite.

Capability grouping

Capability grouping shows, in a general way, the suit-
ability 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 generally expensive landforming
that would change slope, depth, or other characteristics of
the soils; does not take into consideration possible but un-
likely major reclamation projects; and does not apply to
horticultural or other specialty crops that require special
management.

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 inter-
pretations designed to show suitability and limitations of
groups of soils for range, for forest trees, or for engineering.

In the capability system, the kinds of soils are grouped at
three levels: the capability class, the subclass, and the unit.
These are described in the following paragraphs.

CapaBiLiTy CrassEs, the broadest group, are designated
by Roman numerals I to VIII. The numbers indicate pro-
gressively greater limitations and narrower choices for prac-
tical use, defined as follows:

Class I soils have few limitations that restrict their use.

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

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

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

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

Class VI soils have severe limitations that make them
generally unsuitable for cultivation and limit their
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Figure 13.~Terracing on Crofton-Nora silt loams, 6 to 12 percent slopes, eroded.

use largely to pasture or range, woodland, or wildlife
habitat.

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

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

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

Class I contains 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 largely to
pasture, range, woodland, wildlife habitat, or recreation.

CaraprniTy UNITs are soil groups within the subclasses.
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 management (6). Thus, the capability unit is a
convenient grouping for making many statements about
management of soils. Capability units are generally desig-
nated by adding an Arabic numeral to the subclass symbol;
for example, ITe~1 or I1Is-2. Thus, in one symbol, the Roman
numeral designates the capability class, or degree of limita-
tion; the small letter indicates the subclass, or kind of
limitation, as defined in the foregoing paragraphs; and the
Arabic numeral specifically identifies the capability unit
within each subclass.

On the following pages the capability units in Union
County are described, and suggestions for their use and
management are given. The capability units within a capa-
bility subclass are not numbered consecutively because not
all of the units in the statewide system are used in this county.
To find the capability classification of a given soil in this
county, refer to the “Guide to Mapping Units” at the back
of this survey.

CAPABILITY UNIT I-1

This unit consists of deep, well drained and moderately
well drained, nearly level soils on botton lands. These soils
have a surface layer of loam, silt loam, or silty clay loam.
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Most have similar textures in the underlying layers, but one
soil is silty clay at a depth of about 24 inches.

These soils are easy to work and have medium to high
fertility. The available water capacity is high in most soils.
Some have a seasonal high water table and some are subject
to flooding, but in most years the additional moisture is
beneficial and wetness is not a problem. Runoff is slow. There
is no hazard of erosion and soil blowing, or the hazard is only
slight. These soils can be farmed intensively without damage.
Maintaining fertility is the main concern of management.

These soils are used mostly for corn, soybeans, oats, and
alfalfa. They also are well suited to tame and native grasses.
Most of the soils are well suited to irrigation.

Managing crop residue, using grasses and legumes in the
cropping system, and applying fertilizer help to maintain
fertility. Plowing in spring or leaving fields rough after fall
plowing helps to control soil blowing.

CAPABILITY UNIT I-2

This unit consists of deep, well drained, nearly level soils
on uplands. These soils have a surface layer and subsoil of
silty clay loam.

These soils are easy to work and have high fertility. The
available water capacity is high, and permeability is mod-
erate. Runoff is slow, and the hazard of erosion is slight.
These soils have only slight limitations for crops and can be
farmed intensively.

These soils are used mainly for corn, soybeans, oats, and
alfalfa. They also are well suited to tame grasses.

Managing crop residue, using grasses and legumes in the
cropping system, and applying fertilizer help to maintain
fertility and tilth.

CAPABILITY UNIT I-3

Graceville silty clay loam is the only soil in this unit. It isa
moderately well drained, nearly level soil on stream terraces.
It has a subsoil of silty clay loam and is underlain by gravelly
sand at a depth of about 52 inches.

This soil has high fertility. The available water capacity is
high, and permeability is moderate. Runoff is slow. Some
areas receive runoff from adjacent soils, but the additional
moisture generally is beneficial. This soil has few limitations
for crops.

All areas are used for crops. Corn, soybeans, and alfalfa
are the main crops. This soil also is well suited to small
grain and tame grasses.

Managing crop residue, using grasses and legumes in the

cropping system, and applying fertilizer help to maintain
fertility.

CAPABILITY UNIT Ile-1

Alcester silt loam, 2 to 6 percent slopes, is the only soil in
this unit. It is a moderately well drained, gently sloping soil
on foot slopes and along drainageways. It has a subsoil of silt
loam.

This soil is easy to work and has high fertility. The avail-
able water capacity is high, and permeability is moderate.
Runoff is medium. Most areas receive beneficial moisture as
runoff from adjacent sloping soils. Gullies form easily in the
drainageways, however, and controlling erosion is the main
concern of management.

Most areas are used for corn, soybeans, small grain, and
alfalfa. This soil is also well suited to sorghum and tame

grasses.

Proper management of crop residue and contour farming
help to control erosion. Grassed waterways help to prevent
gullying.

CAPABILITY UNIT Ile-3

This unit consists of deep, well drained, gently sloping
soils on uplands. The surface layer is silty clay loam, and the
subsoil is silty clay loam or silt loam.

These soils are easy to work and have medium or high
fertility. The available water capacity is high. All of these
soils have moderate permeability in the subsoil, but in places
permeability is moderately slow in the underlying material.
Runoff is medium, and the hazard of erosion is moderate.
Controlling erosion is the main concern of management.
Conserving. moisture, controlling soil blowing, and main-
taining fertility are also concerns.

Most areas are cultivated and are used for corn, soybeans,
small grains, and alfalfa. These soils also are suited to tame
and native grass pasture.

Contour farming and terracing help to control erosion and
conserve moisture. If slopes are too irregular for these
mechanical practices, erosion and soil blowing can be con-
trolled by properly managing crop residue and using more
close-sown crops.

CAPABILITY UNIT 1le=4

The Wakonda part of the Wakonda-Worthing-Chancellor
complex is the only soil in this unit. It is a deep, moderately
well drained, nearly level soil on uplands. It is silt loam
throughout and has a high content of lime.

This soil has medium fertility. The available water ca-
pacity is high, and permeability 1s moderate. Runoff is slow.
The high content of lime causes this soil to blow easily and
also affects crop growth. In some years wetness from a
seasonal high water table delays planting and tillage. Con-
trolling soil blowing and improving fertility are the main
concerns of management but improving drainage and main-
taining tilth are also concerns.

Most areas are cultivated and are used for corn, soybeans,
small grain, sorghum, and alfalfa. This soil also is suited to
tame and native grass pasture.

Proper management of crop residue, wind stripcropping,
and leaving the surface rough after fall plowing help to
control soil blowing. Applying animal manure and fertilizer
helps to maintain fertility and tilth. If outlets are available,
the water table can be lowered by underground drains.

CAPABILITY UNIT ITw=1

This unit consists of deep, somewhat poorly drained and
poorly drained, level and nearly level soils. These soils are
mostly on bottom lands, but some are in swales and depres-
sions on uplands. The surface layer commonly is silty clay
loam, and all of these soils have a layer of silty clay in the
subsoil or underlying material.

These soils have medium or high fertility. Permeability is
moderately slow to very slow in some parts of the profile. The
available water capacity is moderate or high in most soils but
is low or moderate in some. Wetness that results from a
seasonal high watet table or from flooding commonly delays
planting and tillage, but in most years drainage is adequate
for intensive cropping. These soils compact and lose their
tilth if farmed when wet. Overcoming wetness, improving
water intake rate, and maintaining tilth are the main con-
cerns of management. Controlling soil blowing is a concern in
some areas.
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Most areas are used for corn, soybeans, small grain, and
alfalfa. In wet years these soils are better suited to late-
planted crops than to small grain. They also are suited to
tame and native grass pasture.

Surface or underground drains help to control wetness.
Managing crop residue, minimum tillage, and timely tillage
help to maintain tilth, improve water intake rate, and
control soil blowing. Fall plowing generally is more satis-
factory than spring plowing.

CAPABILITY UNIT IIw=2

Whitewood silty clay loam is the only soil in this unit. It is
a somewhat poorly drained, nearly level, silty soil on narrow
bottom lands. It has a surface layer and subsoil of silty clay
loam.

This soil has high fertility. The available water capacity is
high, and permeability is moderately slow. Runoff is slow.
Wetness that results from flooding and from a seasonal high
water table commonly delays planting and tillage, but if
these soils are properly drained, they can be used for crops in
most years. Controlling wetness, maintaining tilth, and
improving water intake rate are the main concerns of
management.

In drained areas, this soil is suited to corn, soybeans, small
grain, sorghum, alfalfa, and tame grasses. It is better suited
to late-planted crops such as corn, soybeans and sorghum
than to early-sown crops.

If outlets are available, the water table can be lowered by
underground drains. Constructing dikes, floodwater diver-
sions, or floodways to remove excess water help to reduce
damage from flooding. Proper management of crop residue,
minimum tillage, and timely tillage help to maintain tilth.

CAPABILITY UNIT IIw=3

This unit consists of deep, moderately well drained to
poorly drained, level soils on bottom lands. The surface
layer and the upper part of the underlying material are silty
clay loam or silty clay. At a moderate depth the underlying
material ranges from silty clay loam to fine sand.

These soils have medium to high fertility. The available
water capacity is moderate or high in most areas but low in
the soil that has sandy underlying material. Permeability is
moderate to slow in the upper part of these soils but moderate
to rapid in the underlying layers. Wetness that results from
flooding and from a seasonal high water table commonly
delays planting and tillage, but drainage is adequate for
intensive cropping in most years. These soils compact and
lose their tilth if farmed when wet. Controlling wetness,
improving water intake rate, and maintaining tilth and
fertility are the main concerns of management.

Most areas are used for corn, soybeans, small grain, and
alfalfa. These soils are better suited to late-planted crops such
as corn, soybeans, and sorghum than to early-sown crops.
They are suited to tame and native grass pasture.

If outlets are available, the water table can be lowered by
underground drains. Constructing dikes, floodwater diver-
sions, or floodways to remove excess water helps reduce
damage from flooding. Proper management of crop residue
and minimum tillage helps maintain tilth and improve water
intake rate. Applying fertilizer helps to maintain fertility.

CAPABILITY UNIT IIs=3

This unit consists of well drained and somewhat excessively
drained, nearly level soils that are moderately deep over

gravelly sand, gravelly loamy sand, or fine sand. These soils
are on terraces and bottom lands. They have a surface layer
of loam, silt loam, and silty clay loam.

These soils are easy to work and have medium fertility.
Because the available water capacity is moderate or low, the
soils are somewhat droughty. Permeability is moderate in the
upper layers but rapid in the underlying gravelly material.
Runoff is slow. Conserving moisture 1s the main concern of
management. Controlling soil blowing and maintaining fer-
tility are also concerns.

Most areas are cultivated and are used for corn, oats,
soybeans, and alfalfa. Some areas are irrigated. Soils in
nonirrigated areas are better suited to early-maturing crops,
such as small grain and tame grasses, than to late-maturing
crops, such as corn and soybeans. The soils also are suited to
tame and native grass pasture.

Proper management of erop residue and wind stripcrop-
ping help to eonserve moisture and control soil blowing.
Leaving the surface rough after fall plowing helps to catch
moisture and control soil blowing. Applying fertilizer helps to
maintain fertility.

CAPABILITY UNIT Ille=2

This unit consists of deep, well drained, sloping soils on
uplands. These soils have a surface layer of silty clay loam
and a subsoil of silty clay loam or silt loam.

These soils are easy to work and have high or medium
fertility. The available water capacity is high. Permeability is
mostly moderate, but one soil in this unit has moderately
slow permeability in the underlying material. Runoff is
medium, and the hazard of erosion is severe—especially if
row crops are grown. Controlling erosion is the main concern
of management. Maintaining fertility and tilth and con-
serving moisture are also concerns.

Most areas are used for corn, oats, soybeans, and alfalfa.
Some areas are in tame grass and are used for pasture and
hay.

Proper management of crop residue, terracing, and grassed
waterways help to control erosion and conserve moisture. If
slopes are too irregular for mechanical controls, using fewer
row crops and more small grain, tame grasses, and legumes in
the cropping system helps to control erosion and conserve
moisture. Applying fertilizer helps to maintain fertility.

CAPABILITY UNIT IIle=6

This unit consists of deep, well drained, gently sloping and
gently undulating soils on uplands. The surface layer is silt
loam or clay loam. These soils are calcareous at a depth of 8
inches.

These soils are easy to work but have low or medium
fertility. The available water capacity is high. Permeability
is mostly moderate in the subsoil or underlying material, but
one soil in this unit has moderately slow permeability in the
underlying material. Runoff is medium. Controlling erosion
and soil blowing and improving fertility are the main con-
cerns of management. Conserving moisture is also a concern.

Most areas are cultivated and are used for corn, soybeans,
oats, and alfalfa. These soils are suited to crops and also to
tame and native grass pasture.

Contour farming, terracing, and grassed waterways help to
control erosion and conserve moisture. If slopes are too
irregular for mechanical controls, using more small grain,
tame grasses, and legumes in the cropping system helps to
control erosion and conserve moisture. Proper management
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of crop residue, minimum tillage, and plowing in spring
rather than in fall also help to control erosion and soil blow-
ing. Applying animal manure and chemieal fertilizer helps to
improve fertility.

CAPABILITY UNIT IITw-1

This unit consists of deep, poorly drained, level soils in
depressions on uplands. The surface layer is silty clay loam,
and the subsoil is silty clay.

These soils have high fertility and high available water
capacity. Water ponds on these soils, and they commonly
remain wet during spring. However, drainage either has been
provided or is feasible, and crops can be grown in most years.
These soils compact and lose their tilth if farmed when wet.
Maintaining adequate drainage and good tilth is the main
concern of management.

If adequately drained, these soils are suited to corn, soy-
beans, and small grain. The survival of alfalfa depends on the
degree of wetness in the soil. Red clover, alsike clover, and
Ladino clover can be planted instead of alfalfa. During wet
years, these soils are better suited to late-planted crops than
%o small grain, but the maturing of crops before a killing frost
is critical. Maintaining or installing surface or subsurface
drains helps to reduce wetness. Proper management of crop
residue and timely tillage help to maintain tilth.

CAPABILITY UNIT IIIw=2

This unit consists of deep, poorly drained, level soils on
bottom lands. These soils are silty clay throughout.

These soils have medium or high fertility but are difficult to
work. They compact and lose their tilth if farmed when wet.
Permeability is slow or very slow, and the available water
capacity is low or moderate. Runoff is slow. These soils havea
high water table and in places are subject to flooding, but
drainage is provided or is feasible. The soils dry slowly, and
wetness commonly delays planting and tillage. Overcoming
wetness and maintaining tilth are the main concerns of
management, Maintaining fertility and improving water
intake rate are also concerns.

If adequately drained and protected from flooding, these
soils are suited to corn, soybeans, sorghum, small grain, and
alfalfa. The survival of alfalfa depends on the degree of
wetness in the soil. In years that have a wet spring these
soils are better suited to early-maturing varieties of corn,
soybeans, and sorghum than to spring-sown small grain.

Dikes or loodwater diversions help to reduce damage from
flooding. Maintaining or constructing deep, open drains
helps to remove excess water and regulate the depth of the
water table. Properly managing crop residue, timely tillage,
and grasses and legumes in the cropping system help to
improve water intake rate and maintain fertility and tilth.
Applying fertilizer helps to maintain fertility.

CAPABILITY UNIT IlIw=3

Salmo silty clay loam, somewhat poorly drained, is the
only soil in this unit. It is a calcareous soil on bottom lands
and has a high content of salts. The underlying material is
silt loam and silty clay loam.

This soil has medium fertility. The available water capacity
is high, and permeability is moderately slow. Runoff is slow.
Wetness that results from flooding and from the high water
table delays planting and tillage in some years. Overcoming
wetness and controlling salinity are the main concerns of
management. Maintaining tilth and fertility are also con-
cerns.

Most areas are used for crops. These soils are better
suited to corn, soybeans, and sorghum than to spring-sown
small grain because they are wet in spring. This soil also is
suited to tame and native grass pasture.

Maintaining existing drainage systems or constructing
open and underground drains helps to remove excess water
and lower the water table. It also helps leach salts from the
upper part of the soil. Dikes or floodwater diversions help to
reduce damage from flooding. Proper management of crop
residue, timely tillage, and the use of grasses and legumes in
the cropping system help to maintain tilth and fertility.
Applying animal manure and fertilizer helps to maintain
fertility.

CAPABILITY UNIT IIls=2

Only Enet and Dempster soils, 2 to 6 percent slopes, is in
this unit. These are well drained soils that are underlain by
gravelly sand and gravelly loamy sand at a moderate depth.
The surface layer is loam and silty clay loam. The subsoil is
silty clay loam and silt loam or loam and sandy loam.

These soils are easy to work and have medium fertility.
Because the available water capacity is low or moderate, the
soils are somewhat droughty. Permeability is moderate in the
subsoil and rapid in the gravelly underlying material.
Runoff is medium, and the hazards of erosion and soil
blowing are moderate. Conserving moisture and controlling
erosion and soil blowing are the main concerns of manage-
ment. Maintaining fertility is also a concern.

These soils are used for corn, small grain, soybeans, and
alfalfa. A few areas are irrigated. In nonirrigated areas these
soils are better suited to small grain and tame grasses than to
corn and soybeans. They are also suited to tame and native
grass pasture.

Proper management of crop residue and contour farming
help to conserve moisture and control erosion. If slopes are
too irregular for contour farming, row crops should be
omitted from the cropping system to conserve moisture and
control erosion. Leaving the fields rough after fall plowing
helps to control soil blowing and also helps to conserve
moisture by catching snow. Applying fertilizer helps to
maintain fertility.

CAPABILITY UNIT IIIs~4

Storla loam is the only soil in this unit. It is a somewhat
poorly drained, nearly level soil on bottom lands. It is under-
lain by gravelly sand and has a high content of lime.

This soil has medium fertility. Crop growth is affected by
the high content of lime in the layers below the surface.
Wetness caused by a seasonal high water table delays
planting in some years, but the soil is droughty late in
summer because of the underlying gravelly sand. Permea-
bility is moderate in the upper part of the soil but rapid in the
underlying gravelly sand. Runoff is slow. Conserving mois-
ture and improving fertility are the main concerns of manage-
ment. Controlling soil blowing and maintaining tilth are also
concerns. Improved drainage is needed in some areas.

Most areas are used for corn, soybeans, oats, and alfalfa. In
dry years this soil is better suited to spring-sown small grain
and tame grasses than to row crops. Proper management of
crop residue, timely tillage, and grasses and legumes in the
cropping system help to conserve moisture and maintain
tilth and fertility. Applying animal manure and fertilizer
helps to improve fertility.
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CAPABILITY UNIT IVe=2

This unit consists of deep, well drained, sloping to strongly
sloping soils on uplands. These soils are silt loam or clay loam
throughout, and most are calcareous at a depth of 8 inches or
less. Some of the soils are moderately eroded to severely
eroded.

These soils are easy to work but have low or medium
fertility. The hazards of erosion and soil blowing are severe.
The available water capacity is high, and permeability is
moderate to moderately slow. Runoff is medium. Controlling
erosion and soil blowing and improving fertility are the main
concerns of management. Improving the organic-matter
content and conserving moisture in the soil are also concerns.

Most areas are used for corn, oats, alfalfa, and tame
grasses. These soils are better suited to close-sown crops than
to row crops because of the severe erosion hazard. They are
also suited to tame and native grass pasture.

Proper management of crop residue, minimum tillage,
contour farming (fig. 14), terracing, and grassed waterways
help to control erosion and conserve moisture. Including
grasses and legumes in the cropping system, using green-
manure crops, and applying fertilizer help to improve fer-
tility and organic-matter content.

Some areas remain in native grasses and are used for
pasture. Important grasses include big bluestem, little

bluestem, western wheatgrass, green needlegrass, needleand-
thread, and sideoats grama. If these pastures are in excellent
condition, the annual air-dry yield per acre ranges from
about 2,300 pounds in a dry year to about 4,300 in a year of
favorable moisture.

CAPABILITY UNIT IVe-3

Thurman fine sandy loam, 3 to 9 percent slopes, is the only
soil in this unit. It is a deep, somewhat excessively drained,
gently undulating to undulating soil on uplands and terrace
fronts. The surface layer is fine sandy loam, and the under-
lying material is mainly loamy fine sand.

This soil takes in water readily, but the available water
capacity is low or moderate and the soil is somewhat
droughty. Fertility is medium, and organic-matter content is
moderately low. Permeability is rapid. Runoff is slow, but
cultivated areas are subject to soil blowing and erosion.
Controlling soil blowing and conserving moisture are the
main concerns of management. Maintaining fertility and
organic-matter content is also a concern.

Most areas are used for crops. This soil is better suited to
crops that provide a cover throughout the year than to row
crops because of the hazard of soil blowing. This soil also is
suited to pasture and hay.

Properly managing crop residue, minimum tillage, close-

Figure 14.—Contour stripcropping in an area of Crofton-Nora silt loams, 6 to 12 percent slopes, eroded.
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sown crops in the cropping system, and field windbreaks help
to control soil blowing and erosion and to conserve moisture.
Plowing in spring rather than in fall helps to reduce the risk of
soil blowing. Including grasses and legumes in the cropping
system, using green-manure crops, and applying animal
manure help to maintain fertility and organic-matter content.

CAPABILITY UNIT IVw=2

This unit consists of deep, somewhat poorly drained and
poorly drained, level and nearly level soils on bottom lands.
These soils are not drained, or drainage is not feasible. These
soils have a surface layer of silty clay loam or silty clay. The
underlying layers of some soils have these same textures, but
some have coarser textures.

These soils have medium or high fertility but are difficult
to work. Runoff is slow, and the soils are wet for extended
periods because of flooding and the seasonal high water table.
Wetness delays planting and tillage and retards crop growth.
These soils compact and lose their tilth if farmed when wet.
One soil has a high content of salts. Reducing wetness and
maintaining tilth are the main concerns of management.

Many areas are used for crops. The soils generally are too
wet in spring for small grain. Alfalfa grows poorly in most
areas because of wetness. Late-planted crops grow well in
some years if early-maturing varieties are selected. Many
areas are best suited to tame and native grass pasture or
wildlife habitat.

Dikes or floodwater diversions help to reduce damage from
flooding. Reducing runoff from adjacent up'ands helps to
reduce wetness in some areas. Properly managing crop
residue, timely tillage, and including clovers in the cropping
system help to maintain tilth and fertility.

Some areas remain in native vegetation and are used for
pasture or hay. Important grasses are big bluestem, prairie
cordgrass, switchgrass, western wheatgrass, and sedges. If
these pastures are in excellent condition, the annual air-dry
yield per acre is about 5,000 pounds.

CAPABILITY UNIT IVs-1

This unit consists of deep, excessively drained, level and
nearly level soils on bottom lands. The surface layer ranges
from fine sand to silty clay. The underlying material is
stratified loamy fine sand and fine sand.

These soils have low fertility and low organic-matter
content. They are subject to soil blowing. The available
water capacity is low, and the soils are droughty. Perme-
ability is rapid. Runoft is slow, and most areas are subject to
flooding. Areas that have a surface layer of silty clay lose
their tilth if farmed when wet. Controlling soil blowing,
conserving moisture, and improving soil fertility and organic-
matter content are concerns of management. Maintaining
tilth is a concern in places.

Many areas are used for crops. Unless irrigated, these soils
are best suited to small grain and tame grasses. They can be
irrigated, but the water intake rate is rapid and fertility is
low.

Properly managing crop residue, minimum tillage, field
windbreaks, and a cover of close-sown crops or stubble help to
control soil blowing and conserve moisture. Using green-
manure crops and applying animal manure and fertilizer help
to improve fertility and organic-matter content.

Some areas remain in native grass and are used for pasture.
Important grasses are big bluestem, indiangrass, little
bluestem, prairie cordgrass, and switchgrass. If these pas-
tures are in excellent condition, the annual air-dry yield per

acre is about 3,500 pounds. The yield is higher in places that
have a water table within a depth of 6 feet.

CAPABILITY UNIT Vw=2

This unit consists of deep, poorly drained, level and nearly
level soils on bottom lands and in closed depressions. Most of
the soils have a surface layer of silty clay or silty clay loam
underlain by similar textures, but mixed alluvial soils that
range from loamy sand to clay are in some areas.

These soils are subject to flooding and have a high water
table during much of the growing season. These soils are too
wet to cultivate, and drainage is not feasible in most areas.

Nearly all areas remain in native vegetation and are used
for pasture or hay. Some areas are used for hay where the
water table lowers enough to permit haying late in summer.
Some areas are used for wildlife habitat.

The native vegetation was mainly prairie cordgrass, reed
canarygrass, and slough sedge. Willows grew on some bottom
land. If the native pastures are in excellent condition, the
annual air-dry yield per acre is about 6,500 pounds.

CAPABILITY UNIT VIe-1

The Nora part of Nora-Crofton silt loams, 20 to 50 percent
slopes, is the only soil in this unit. It is a deep, well drained,
mostly moderately steep soil on uplands. It is silt loam
throughout.

This soil has medium fertility and high available water
capacity, but it is too steep and erodible to be cultivated.
Permeability is moderate, and runoff is rapid. Controlling
erosion is the main concern of management.

Nearly all areas remain in native vegetation and are used
for pasture. Native trees and shrubs are in some areas. In a
few places some native trees are used for timber products, but
the trees are valued mainly for livestock protection, wildlife
habitat, and recreation.

Proper grazing of native grasses helps to control erosion.
Important grasses are big bluestem, green needlegrass, little
bluestem, needleandthread, and western wheatgrass. If these
pastures are in excellent condition, the annual air-dry yield
per acre ranges from 2,450 pounds in a dry vear to about
4,000 pounds in a year of favorable moisture.

CAPABILITY UNIT VIe-3

This unit consists of deep, well drained, strongly sloping to
steep soils on uplands. These soils are silt loam or clay loam
throughout and are calcareous at a depth of 8 inches or less.
Some areas are moderately to severely eroded.

These soils have low to medium fertility and high available
water capacity, but they are too steep and erodible to cul-
tivate. Permeability is moderate to moderately slow. Runoff
is medium to rapid. Controlling erosion is the main concern
of management. Conserving moisture is also a concern.

These soils are best suited to pasture and hay. Some areas
are used for crops or were formerly cultivated and have been
seeded to tame grass. Erosion in cultivated areas can best be
controlled by establishing a grass cover. Proper grazing and
contour furrows help to control erosion and conserve moisture
in pasture.

Some areas remain in native grass and are used for pasture.
Important grasses are big bluestem, green needlegrass, little
bluestem, needleandthread, sideoats grama, and western
wheatgrass. If these pastures are in excellent condition, the
annual air-dry vield per acre ranges from about 2,300 pounds
in a dry year to 4,300 pounds in a year of favorable moisture.
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CAPABILITY UNIT VIs-1

Sarpy loamy fine sand, 3 to 9 percent slopes, is the only soil
in this unit. It is a deep, excessively drained, sandy soil on
bottom lands. The underlying material is stratified loamy fine
sand and fine sand.

This soil has low fertility and low organic-matter content.
The hazard of soil blowing is very severe. The available
water capacity is low, and the soil is droughty. Permeability
is rapid. Runoff is slow. This soil is not suited to cultivated
crops because of the soil blowing hazard and droughtiness.

Most areas remain in native pasture and are used for
pasture. Some areas are wooded. Maintaining a good grass
cover helps to control soil blowing and conserve moisture.
Important grasses are big bluestem, little bluestem, needle-
andthread, prairie sandreed, sand bluestem, and switchgrass.
If these pastures are in excellent condition, the annual air-dry
yield per acre ranges from 1,800 pounds in a dry year to 3,500
pounds in a year of favorable moisture.

CAPABILITY UNIT VIIe~l

The Crofton part of Nora-Crofton silt loams, 20 to 50 per-
cent slopes, is the only soil in this unit. It is deep, well
drained, and moderately steep to very steep. It is calcareous
silt loam to a depth of 60 inches or more.

This soil has high available water capacity, but it is too
steep and erodible to cultivate. Permeability is moderate.
Runoff is rapid. Controlling erosion is the main concern of
management.

All areas remain in native vegetation and are used for
pasture, wildlife habitat, and recreation. Some areas are
wooded. Proper grazing helps to control erosion. Shaping and
reseeding gullies and using structures to stabilize grade help
to control gully erosion.

Important native grasses are big bluestem, little bluestem,
needleandthread, and sideoats grama. If these pastures are in
excellent condition, the annual air-dry yield per acre ranges
from about 2,000 pounds in a dry year to about 4,000 pounds
in a year of favorable moisture.

CAPABILITY UNIT VIIIw-1

This unit consists of areas of Fluvaquents, wet, that should
not be grazed. These areas are in shallow basins and former
stream channels on bottom lands. Water is at or near the
surface during the growing season in most years.

These areas are too wet for crops or pasture and hay plants.
They are best suited to wildlife habitat. The vegetation is
mainly rushes, cattails, willows, and other aquatic plants.
Wildlife habitat can be improved by constructing level
ditches or shallow pits to provide open-water areas.

Use of the soils for tame pasture?®

Most of Union County was once covered by grass. Small
scattered areas are still in native grass, but tame grass
pastures now provide most of the grazing for livestock. Tame
pasture is a practical, economically feasible land use for most
soils in the county (fig. 15).

The primary objectives of pasture management are
maintaining vigorous stands of palatable, well adapted forage
for livestock feed ; improving the soil; and controlling erosion.
Proper grazing, adequate fertilization, clipping, and weed
control help to meet these objectives.

By Paur M. BobDEN, conservation agronomist, Soil Conservation
Service.

Figure 15.—~Tame grass pasture on Crofton silt loam, 12 to 17
percent slopes, eroded.

Proper grazing includes delaying grazing until vegetation
has a good start in spring, never grazing too closely, rotation
grazing, grazing at the optimum time, and periodic resting.
The addition of fertilizer as needed helps to maintain an
adequate supply of plant nutrients. Clipping helps to dis-
tribute grazing and stimulate even regrowth. Where the
stand is thin, control of weeds by mowing or spraying results
in more available moisture and plant nutrients for desirable
pasture plants.

Soils that are steep or very wet are not suited to tame
pasture. They are suited to native pasture, which requires
management that maintains the native vegetation.

The soils of Union County that are suitable for tame
pasture are placed in eight pasture groups. The following
paragraphs give descriptions of the pasture groups, and im-
portant soil characteristics, and suitable pasture plants for
each group. The letters used to identify the pasture groups
are not in consecutive order because not all of the groups
in the statewide system are used in Union County. To find
the pasture group of a given soil, refer to the “Guide to
Mapping Units”’ at the back of this survey.

PASTURE GROUP A

This group consists of deep, somewhat poorly drained to
very poorly drained soils on bottom lands and in depres-
sions and low areas on uplands. These soils have a water
table within the root zone. They also receive additional
moisture from stream flooding or as runoff from adjacent
soils. These soils are either artificially drained or the water
table is at a shallow depth for such a short time that plant
growth is not adversely affected.

These soils are suited to all adapted grasses and legumes,
but only plants capable of using the extra moisture are
recommended. Among such plants are alfalfa, big bluestem,
creeping foxtail, indiangrass, intermediate wheatgrass, reed
canarygrass, smooth bromegrass, and switchgrass.
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PASTURE GROUP B

This group consists of deep, somewhat poorly drained
and poorly drained. silty and clayey soils on bottom lands
and in depressions on uplands. These soils have a water
table within the root zone. They also receive additional
moisture from stream flooding or as runoff from adjacent
soils. These soils are not artificially drained, and in many
areas improving drainage is not feasible.

The excess moisture in these soils limits the choice of
pasture and hay plants to water-tolerant species. Among
such plants are creeping foxtail, reed canarygrass, and
western wheatgrass.

PASTURE GROUP D

This group consists of silty and loamy soils that are
moderately deep over gravelly sand. These soils are on
bottom lands and stream terraces. Most are well drained
to somewhat excessively drained, but one has a seasonal high
water table in spring and is somewhat poorly drained. All
of these soils, however, are somewhat droughty late in
summer.,

The choice of plants and the production of forage plants
are limited by the less than optimum available water ca-
pacity. The soils are suited to alfalfa, intermediate wheat-
grass, and smooth bromegrass.

PASTURE GROUP F

This group consists of deep, well drained and moderately
well drained, nearly level to steep, silty soils on bottom lands
and uplands. These soils have medium or high fertility and
high available water capacity. Permeability is moderate in
the subsoil, but it is moderately slow in the underlying ma-
terial of one soil.

These soils are suited to all adapted plants, except they are
not suited to bunch grasses planted alone if slopes are more
than 6 percent. Among the suitable grasses and legumes
are alfalfa, big bluestem, green needlegrass, indiangrass,
intermediate wheatgrass, smooth bromegrass, and switch-
grass.

PASTURE GROUP G

This group consists of deep, well drained, gently sloping
to steep, silty and loamy soils that are calcareous within 8
inches of the surface. These soils are on uplands. They have
a high available water capacity but low or medium fer-
tility. The erosion hazard is severe.

The choice of plants and the production of forage plants
are limited by the high content of lime and the severe
erosion hazard. Where slopes are more than 6 percent, the
soils are not suited to bunch grasses planted alone. Among
the suitable grasses and legumes are alfalfa, crested wheat-
grass, intermediate wheatgrass, pubescent wheatgrass, and
smooth bromegrass.

PASTURE GROUP H

This group consists of deep, excessively drained and some-
what excessively drained, level to undulating soils that
have a sandy to clayey surface layer and have sandy under-
lying material at a shallow depth. These soils have low to
medium fertility, low or moderate available water capacity,
and rapid permeability. They are highly susceptible to soil
blowing.

The choice of plants is limited by droughtiness and the
severe soil blowing hazard. The soils of this group are suited

to such grasses and legumes as alfalfa, big bluestem, indian-
grass, intermediate wheatgrass, smooth bromegrass, and
switchgrass.

PASTURE GROUP J

This group consists of deep, poorly drained and somewhat
poorly drained, silty and clayey soils that have a high con-
tent of salts at or near the surface. These soils are on bottom
lands. They have a high water table and are subject to
flooding.

The choice of plants is severely limited by wetness and
salinity. Among the suitable pasture plants are tall wheat-
grass and western wheatgrass.

PASTURE GROUP K

This group consists of deep, moderately well drained,
silty and loamy soils on bottom lands and terraces. These
soils receive additional moisture from stream flooding or
as runoff from adjacent soils. Some soils have a seasonal
high water table for short periods during spring. Most soils
have high fertility, high available water capacity, and
moderate permeability.

These soils are suited to all adapted plants. Because of
the favorable moisture, the production of forage plants is
higher than on nearby, well drained soils. Among the suit-
able grasses and legumes are alfalfa, big bluestem, creeping
foxtail, indiangrass, intermediate wheatgrass, reed canary-
grass, smooth bromegrass, and switchgrass.

Predicted yields

Table 2 lists the predicted average yields per acre of
corn, oats, soybeans, alfalfa, and pasture for each soil in
the county suttable for crops or tame pasture. The predic-
tions are for dryfarmed soils under two levels of management.
Predicted yields of irrigated crops are not available. The
irrigated acreage in the county is small and is mostly in
corn. Yields can be increased on most soils in the county if
enoggh water is applied and a high level of management is
used.

Columns A of table 2 show yields that can be expected
under an average level of management, the level most
commonly practiced in this county. An average level of
management includes some practices common to a high
level, but differences exist in one or more of the requirements.

Columns B of table 2 show yields that can be expected
under a high, or improved, level of management. This is
the level of management practiced by those farmers who
maintain soil productivity at high levels while using their
land within its capability and protecting it from erosion.
High level management of cropland and tame pasture in-
cludes the following:

1. Using a planned conservation cropping system.

2. Using commereial fertilizers in amounts indicated
by soil tests for high production.

3. Using crop residues and green manure crops or
animal manures to maintain or improve tilth and
organic-matter content.

4. Using crop or grass varieties, seed quality, and
pl'ftlnt populations recommended for a particular
soil.

5. Limiting seedbed preparation to that necessary for
crop or pasture production.

6. Providing surface or internal drainage for optimum
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TaBLE 2.—Predicted average annual yields per acre of principal dryfarmed crops and tame pasture

[Yields in columns A can be expected under prevailing management; yields in columns B can be expected under improved management. Only soils
suitable for crops or tame pasture are listed. The absence of a yield figure indicates that the crop is not commonly grown on the soil or that
the soil is not suited to the crop. Yields for soil complexes are weighted averages based on the proportionate extent and relative productivity

of the soils in the complex]
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Corn Oats Soybeans Alfalfa Pasture
Soil
A B A B A B A B A B
Bu Bu Bu Bu Bu Bu Tons Tons AUM? AUM

Albaton silt loam, overwash_____________ 53 74 42 58 20 28 2.4 3.6 3.7 5.8
Albaton silty clay._ . ________________.__ 50 70 38 54 18 26 2.1 3.4 3.4 5.5
Albaton silty clay, depressional . .. |- i e | oo 2.6 4.3
Alcester silt loam, 2 to 6 percent, slopes_.__ 70 88 53 80 20 33 2.8 3.9 4.7 6.5
Benclare silty clay loam, somewhat poorly

drained_ - _ . .. 61 80 54 76 20 29 2.7 3.5 4.5 5.8
Benclare soils, overwash_ ________________ 63 84 56 79 21 32 2.8 3.8 4.6 6.0
Blencoe silty clay ... ___________ 60 78 52 76 21 28 2.5 3.4 4.2 5.7
Blyburg silt loam_ ____________________._. 73 92 58 80 26 38 3.0 4.2 4.8 6.7
Calco silty elay loam, wet_ .- |oco e e 3.8 5.3
Crofton silt loam, 12 to 17 percent slopes,

eroded. - . . e e e et e e e e e 2.7 4.0
Crofton silt loam, 17 to 30 percent slopes . _{- - | |omm oo e 2.3 3.5
Crofton-Nora silt loams, 2 to 6 percent

slopes. - - oo 51 68 50 66 17 25 2.2 3.2 3.7 5.3
Crofton-Nora silt loams, 6 to 12 percent

slopes, eroded . _ . ... _________________ 34 54 35 55 14 21 1.8 2.6 3.0 4.4
Davisloam. .. .. ___ 75 91 56 84 22 32 3.1 4.3 5.2 7.2
Dempster silty clay loam________________ 53 75 53 78 19 30 2.2 3.1 3.0 4.2
Egan-Shindler complex, 2 to 6 percent

slopes . - - oL 52 71 50 71 18 25 2.2 3.2 3.7 5.3
Egan-Shindler complex, 6 to 9 percent

SlOPeS .- - - ool _. 42 60 41 60 15 22 2.0 3.0 3.3 5.0
Enet loam, 0 to 2 percent slopes_______.___ 46 56 46 64 18 28 1.8 2.6 2.9 4.5
Enet and Dempster soils, 2 to 6 percent

slopes._ _ _ ... 46 62 46 65 16 25 1.5 2.4 2.5 4.0
Fluvaquents_ __ - _ e oo c e et 4.0 5.2
Forney silty elay. . - - . __________ 56 75 48 68 18 28 2.5 3.3 4.0 5.3
Forney soils, overwash_ _________________ 60 78 50 71 19 29 2.7 3.5 4.4 5.6
Grable silt loam_ - ______________________ 50 70 40 60 15 25 2.0 2.8 3.2 4.5
Graceville silty clay loam ___.______.______ 70 88 55 77 20 31 2.5 3.8 4.2 6.3
Haynie silt loam________________________ 63 84 56 74 18 29 2.5 3.5 4.2 6.0
Haynie silty clay loam_ . ________________ 60 82 52 71 16 28 2.5 3.4 4.0 5.8
James silty elay . _ ... _____ 28 38 | feeeoooos 12 21 1.5 2.5 2.5 4.0
Kennebec silty clay loam_ ___________.___ 75 92 60 84 26 36 3.0 4.2 4.8 6.9
Lakeport, silty clay loam_________________ 65 88 55 80 20 30 2.8 3.8 4.5 6.1
Lamo silty clay loam____________________ 65 85 52 73 21 30 2.9 4.1 4.8 6.9
Luton silty elay._ . - .. .. 47 64 36 63 18 29 2.0 3.3 3.3 5.5
McPaulsilt loam .. ______________ 66 90 56 84 20 31 2.8 4.0 4.7 6.7
Modale silt loam_______ . __.____________ 73 92 58 80 18 29 3.0 4.2 4.8 6.7
Moody silty clay loam, 0 to 2 percent slopes. 72 90 53 80 25 37 2.8 4.0 4.7 6.7
Moody silty clay loam, 2 to 6 percent slopes_ 68 88 52 77 24 33 2.7 3.9 4.5 6.5
Moody-Nora silty clay loams, 6 to 10 per-

cent slopes._ ... ___________________.___ 54 76 44 66 19 26 2.3 3.2 3.7 5.2
Nora-Crofton silt loams, 20 to 50 percent

slopes . - - oo e e e e oo |r etz e 2.7 4.0
Omadi silt loam._ . _________________.___ 67 90 57 84 20 31 2.8 4.0 4.7 6.7
Onawa silty elay_ ... ________ 54 75 41 57 20 28 2.6 3.6 4.3 6.0
Percival silty clay___ .. ______ 50 70 38 58 18 28 2.3 3.1 3.6 5.0
Salix silty elay loam_____________________ 70 90 61 83 25 36 3.0 4.3 5.0 7.2
Salmo silty clay loam, somewhat poorly

drained__ . _ . ... 42 56 35 50 10 15 1.8 2.8 3.0 4.5
Sarpy loamy fine sand, 3 to 9 percent slopes_ |- - - - -« | ceocmfoan oo oo oo m | mm e e[ m e 2.5 4.0
Sarpy silty clay overwash, 0 to 1 percent

slopes._ - - oo 32 50 20 38 12 23 2.2 3.2 3.3 5.0
Sarpy soils, 0 to 3 percent slopes.__...__.__ 30 47 19 36 12 21 2.0 3.0 3.1 4.6
Shindler clay loam, 9 to 15 percent slopes_ . |- -« oo @ | coaoom oo oo e 2.5 4.5
Shindler clay loam, 15 to 30 percent slopes_ . |- - -« - -« _|-c oo oo oo |emm e o a e e e 2.1 4.0
Storla loam_ - ... 44 59 32 48 11 19 1.2 2.1 2.0 3.5
Thurman fine sandy loam, 3 to 9 percent

SIOPeS .« o e e e e 30 46 28 44 12 17 1.4 2.0 2.4 3.8
Wakonda-Worthing-Chancellor complex_ . . 49 69 49 69 16 25 2.0 3.1 3.5 5.1
Wentworth silty clay loam, 0 to 2 percent

Slopes . _ e 70 88 55 83 22 33 2.7 3.8 4.5 6.3
Wentworth silty clay loam, 2 to 6 percent

SlOPES - - - o e oo 62 83 54 81 21 31 2.6 3.7 4.3 6.2

See footnote at end of table.
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TaBLE 2.—Predicted average annual yields per acre of principal dryfarmed crops and tame pasture—Continued

Corn Oats Soybeans Alfalfa Pasture
Soil

A B A B A B A B A B

Bu Bu Bu Bu Bu By Tons Tons AUM? AUM
Wentworth-Worthing silty clay loams_____ 60 80 52 78 20 31 2.5 3.3 4.2 6.0
Whitewood silty clay loam________.__._._ 53 77 52 74 18 29 2.3 3.4 3.8 5.7
Worthing silty elay loam_______________. 45 63 49 67 15 24 2.1 3.0 3.4 5.0
Worthing-Chancellor silty clay loams______ 49 68 50 70 16 26 2.2 3.2 3.6 5.4

1 AUM, animal-unit-months, is a term used to express the carrying capacity of pasture. It is the number of animal units, or 1,000 pounds of live
weight, that can be grazed on an acre of pasture for a period of 30 days. This figure, multiplied by the number of acres, then divided by the number
of months in the grazing season, is the number of animal units to be run without damage to the pasture.

growing conditions on soils having restricted
drainage.

7. Adequately controlling weeds and insects by me-
chanical or chemical methods.

8. IKeeping soil losses from soil blowing and water
erosion within tolerable limits.

9. Replanting or renovating pastures when needed to
maintain desirable vegetation.

10. Clipping pasture grasses as needed to help dis-
tribute grazing and stimulate plant growth.

11. Using proper grazing, which means delaying grazing
until vegetation has a good start in the spring,
never grazing too closely, rotating grazing, grazing
or harvesting at the proper time, and allowing for
fall regrowth before the first killing frost.

The predicted yields in table 2 are based on observations
and comparisons made by farmers and by agriculturalists
of State and Federal agencies. These predictions are long-
term averages that take into account the years when the
moisture supply is plentiful and years when it is not. They
also take into account the probable loss caused by damaging
hailstorms and late or early frosts.

Woodland and Windbreaks *

Union County has about 10,500 acres of native woodland.
Most native trees and shrubs are on the breaks and bottom
lands of the Big Sioux and Missouri Rivers, but stringers
of native trees and shrubs are along the channels of the
larger creeks and drainageways.

Most of the trees and shrubs are deciduous. The principal
species on the bottom lands are American basswood, Ameri-
can elm, American plum, black walnut, black willow, box-
elder, common chokecherry, eastern cottonwood, golden
currant, green ash, hackberry, peachleaf willow, prickly
ash, sandbar willow, silver maple, smooth sumac, Virginia
creeper, wild grape, and several species of Rosa and Sym-
phoricarpos. Except for eastern cottonwood and the willows,
these same trees and shrubs as well as bur oak, eastern
redcedar, honey locust, and red mulberry are in the wooded
areas in the breaks of the Big Sioux and Missouri Rivers.

The early settlers used the trees and shrubs for building
materials, fence posts, and fuel. Today, the native woodland
is used on a limited basis for wood products and is valued
mainly for livestock protection, wildlife habitat, recreation,

4 By Davip L. Hintz, forester, Soil Conservation Service.

watershed protection, and esthetic purposes. The acreage
in native woodland on the bottom lands is steadily decreas-
ing as the land is cleared for farming,.

Windbreaks have been planted since the days of the early
settlers. In most cases the early plantings were for the pro-
tection of the farmstead and livestock. Many farms still
need this kind of protection, but there is also a growing
interest in field windbreaks to help control soil blowing.
Thousands of acres in Union County still need some form
of protection from wind.

Windbreaks provide many economic and environmental
benefits (3). They distribute and hold snow, preventing it
from becoming a problem around the farmstead; they pro-
tect the home and livestock from cold and wintery winds
and thereby reduce fuel and feed costs; they protect field
crops, gardens, and orchards from strong damaging winds;
they reduce evaporation of moisture; they provide a suitable
habitat for many kinds of birds and other wildlife; they
help control soil blowing; and they enhance the appearance
of the rural home and its surroundings (fig. 16).

Before a windbreak is planted, some items to consider are
the purpose of the planting, the suitability of the soils for
windbreaks, the adaptability of trees and shrubs, and the
location of the site. Establishment of a windbreak and con-
tinued growth of the trees depend on careful selection of
plants, suitable preparation of the site, and adequate
maintenance after planting. Grass and weeds must be
eliminated before the trees are planted. Regrowth of the
ground cover must be controlled for the entire life of the
windbreak. Some replanting usually is necessary 1 or 2 years
after the initial planting.

The soils of Union County are placed into 8 windbreak
suitability groups. The growth response for adapted trees
and shrubs generally is the same for all the soils in a group
if good management practices are followed. The most
critical factor in grouping soils into windbreak suitability
groups is the amount and seasonal availability of soil mois-
ture. Soils in groups 1 and 2 have water tables within the
reach of trees, and some soils in group 10 are too wet for
most trees and shrubs; however, the soils in all other groups
generally lack a beneficial water table, and moisture con-
servation practices are needed for satisfactory tree growth.

Some of the windbreak groups have soils that have a range
in slope and in texture of the surface layer. These two
characteristics determine the degree of erosion and soil
blowing hazards, which, in turn, affect the need for erosion
control practices. Generally soils that are suitable for wind-
breaks but have slopes of more than 6 percent need erosion
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Figure 16.—Windbreak used to protect farmstead on Moody silty clay loam, 2 to 6 percent slopes.

control practices such as contour planting and terracing.
Special site preparation is usually needed where the soil
blowing hazard is severe.

Table 3 lists the main trees and shrubs used in windbreak
plantings and gives, by windbreak suitability groups, the
estimated average height of the trees at 20 years of age.

In the following paragraphs the windbreak suitability
groups in Union County are described. The numbers used
to designate the groups are not consecutive because not all
of the groups in the statewide system occur in the county.
Also, not all of the soils in a given soil series are necessarily
in the same windbreak group. To find the windbreak group
of a particular soil, refer to the “Guide to Mapping Units”
at the back of this survey.

WINDBREAK GROUP 1

This group consists of deep, nearly level to gently sloping,
silty and loamy soils on bottom lands, on terraces, and in
low areas on uplands. Most of these soils are moderately
well drained, but some are somewhat poorly drained and
one is well drained. These soils receive additional water from
flooding or as runoff from adjacent soils. Some have a water
table within reach of plant roots, but the wetness limitation
is slight. The distribution of moisture is highly favorable
for tree growth.

The soils in this group are well suited to windbreaks

planted to protect farmsteads, feedlots, and fields. They are
also well suited to plantings for recreation, wildlife habitat,
and beautification.

WINDBREAK GROUP 2

This group consists of deep, somewhat poorly drained
and poorly drained, level and nearly level, silty, loamy, and
clayey soils. These soils have a water table that is high
enough to limit the growth and development of root systems.
The water table also limits the selection of trees and shrubs
to those that tolerate wetness.

The soils in this group are well suited to windbreaks
planted for the protection of farmsteads, feedlots, and fields.
They are also well suited to plantings for recreation, wild-
life habitat, and beautification.

WINDBREAK GROUP 3

This group consists of deep, well drained and moderately
well drained, nearly level to undulating, silty and loamy
soils on bottom lands and uplands. These soils have medium
or high fertility and high available water capacity. Per-
meability is moderate in at least the upper part of all these
soils. On the gently sloping to sloping soils in this group, the
hazard of erosion is moderate to severe and the hazard of
soil blowing is slight to moderate.

The soils in this group are well suited to windbreaks
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TasLE 3.—Estimated height of trees and shrubs at 20 years of age

[Dashes indicate that the tree or shrub is not suited to soils in the specified group. Windbreak group 10 is not listed because the soils in that group
are not suitable for windbreaks]

Windbreak suitability group of soil
Trees and shrubs

Group 1 | Group 2 | Group3 | Group 5 | Group 6 | Group 7 | Group 8
Carolina poplar_ ___ . eeeaan- 35—40 30-35 ||
Eastern cottonwood - _ . ... 3540 82-36 |- oo e e e e e e i ecem e[t cmco [t
Plains cottonwood . _. _ .- 35—40 32-36 | oo e ca e eecemee e el
Northwest poplar_ _ .o 40-45 4045 || e
Robusta poplar_ _ . eee- 35~40 30-35 |- e e e
Chinkota elm_ _ __ . . eicaoo. 32-36 |- 30-32 30-34 1620 | _____.._. 18-22
Dropmore elm _ _ ... .- 32-36 |- 30-32 30-34 16-20 | ... 18-22
Golden willow _ _ e 32-35 b 117 N ) I PP (SR RSP
Siberian elm. . .. icmaeo-- 32-36 |- 30-32 30-34 16-20 |- .-, 18-22
Siouxland cottonwood _ - - ... eia_o 35-40 832-36 |- ||
Austrian pine. .. e - 24-30 20-22 22-26 | e
Honeylocust. . .« _._.__ S, 24-30 30-34 26-30 28-32 16-17 | ... 17-20
Ponderosa pine. . - o . ecaceean 24-30 20-22 22-26 20-24 13-15 14-16 14-16
Silver maple. - .. emeeamaas 30-35 30-35 2530 Jooccmemc o |emmcmaiee | e
White willow _ . oo iccecceemeee 32-35 30-34 | oo e
Black Hills 8pruce_ . . - oo me i meeaaan 24~30 20-24 24-28 | |l
Blue SPruCe. oo oo e e 24-30 20-24 24-28 | e e
Green 8sh - - o e 23-27 20-24 20-24 22-26 2226 |l 14~16
Seoteh PINe. o oo e 24-30 20-22 2226 |||
White SPruee. - - oo e e i m e 24-30 20-24 24-28 |||
BUr 08K - o e e e 20-23 18-20 18-20 18-20 |- e cmmcec oo e
Hackberry . - . oo 23-27 22-26 20-24 21-25 10-12 (o _.... 14-16
Laurel willow_ oo oo oo iiicmeeaes 20-25 20-25 |- | e mm e cc ool
Russian mulberry . . . o e iiceeeas 20-23 18-20 1820 |. oo e ceee ool
Siberian larch i 24-30 20-24 24-28 | oo || e
Boxelder - _ e 20-22 18-20 2022 || e
Harbin pear_ - oo i 16-18 14-16 15-17 15-17 11-12 (... 7-9
Manchurian crabapple. - - - aaean 18-20 16-18 15-17 17-19 12-14 | ...
Russian-olive _ . . . e ececcecmm— 16-20 14-16 15-18 14-18 9-12 |____...__. 14-16
Siberian crabapple. - . - - oo 18-20 16-18 15-17 17-19 12-14 ||l
Common chokecherry__ ..o 12-14 9-11 9-12 12 O I PRI IS
Eastern redeedar_ _ . .- 15-18 14-16 13-15 13-15 9-12 9-11 9-11
Manchurian apriCot. _ . - oo imeae 12-14 12-14 12-15 11-18 | el
Rocky Mountain juniper_. ..o oeoooon 156-18 14-16 13-15 13-15 9-12 9-11 9-11
Siberian apricot - .. .o eimaeeea- 12-14 12-14 12-15 1118 | ceio ool
Amur maple. e 10-12 10-11 910 ||| e
Missouri River willow_ __ . ... 10-15 10-15 | o e
Siberian peashrub._ .. oo 9-11 7-9 9-10 8-10 6-7 |- 7-8
Silver buffaloberry . - - _ oo el 8-10 6-8 7-9 6-8 56 |- 4-5
Tatarian honeysuckle. - __ - oL 8-10 6-8 7-9 6-7 5-7 |ecoooaooo. 6-8
American plum . . . oo 8-9 56 8-9 6-7 6-7 |oooooo. 5-6
Late lilac. o o i 8-9 6-7 67 ||t e
TAlAC - - o e 7-8 5-6 6-7 6-7 4-5 ... 5-6
Peking cotoneaster_ . ..o aeea- 6-7 5-6 5-6 6-7 4-5 |ooaao-. 5-6
Redosier dogwood . _ . _ e 6-7 6-7 A IS RPN BN I
Golden Currant .- - - ..o e 5-7 5-6 5-6 836 oo |
Nanking cherry! . - _ . e 5-7 6-8 5-6 6-8 oo
Saskatoon serviceberry 5-6 L T ORI FEUUUPRURSR PPV UPRPRR [UIURPIN PSR
Skunkbush sUmMaC. ..o icecccccaoaa 5-7 5-6 5-6 L7 P ISP R,
Western sandeherry?. . . o immemmeraea 34 4-5 34 45 |-

1 Generally has a serious decline in vigor in 10 years or less.
2 Generally has a serious decline in vigor after 5 years.
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planted for the protection of farmsteads, feedlots, and fields.
They are also well suited to plantings for recreation, beau-
tification, and wildlife habitat. Planting on the contour and
terracing help to control erosion and conserve moisture
on the gently sloping to sloping or undulating soils.

WINDBREAK GROUP 5

Thurman fine sandy loam, 3 to 9 percent slopes, is the only
soil in this group. It is a deep, somewhat excessively drained
soil on uplands and terrace fronts. The surface layer is fine
sandy loam, and the underlying material is loamy fine
sand. This soil has medium fertility. Permeability is rapid,
and the available water capacity is low or moderate. This
soil is highly susceptible to soil blowing.

This soil is moderately well suited to windbreaks planted
for the protection of farmsteads, feedlots, and fields. It is
also well suited to plantings for recreation, wildlife habitat,
and beautification. Planting cover crops and mulching with
crop residue help control soil blowing while the windbreak
is being established. Scalp planting is needed in areas where
the surface layer is loamy fine sand.

WINDBREAK GROUP 6

This group consists of well drained and somewhat exces-
sively drained, nearly level to gently sloping, silty and
loamy soils that are moderately deep over fine sand or
gravelly sand. These soils have medium or high fertility
and low or moderate available water capacity. They are
too droughty for most trees and shrubs because the under-
lying material is fine sand or gravelly sand.

These soils are poorly suited to windbreak plantings, but
they are suited to plantings for wildlife habitat, recreation,
and beautification if optimum growth is not a critical factor.
Contour planting on the gently sloping soils helps to con-
serve moisture.

WINDBREAK GROUP 7

This group consists of deep, excessively drained soils
on bottom lands. The surface layer ranges from fine sand to
silty clay, and the underlying material is loamy fine sand
and fine sand. Permeability is rapid, and the available water
capacity is low. These soils are too droughty for trees and
shrubs except in a few places that have a seasonal high
water table. The hazard of soil blowing is very severe where
the surface layer is sandy or where the underlying sandy
material has been exposed by plowing.

Most of these soils are poorly suited to windbreaks and
other types of woody plantings, but some areas have a
seasonal water table within reach of tree roots. This site
can be planted to suitable trees and shrubs if optimum growth
is not a critical factor. Planting cover crops and mulching
with crop residue help control soil blowing while the wind-
break is being established. Scalp planting is needed in places
where the surface layer is loamy fine sand or fine sand.

WINDBREAK GROUP 8

This group consists of deep, well drained, gently sloping
to strongly sloping, silty soils on uplands. These soils are
calcareous at or near the surface and have low fertility.
The available water capacity is high. Runoff is medium to
rapid, and the hazard of erosion is severe. These soils also
are subject to soil blowing.

The soils in this group are poorly suited to windbreaks,
but they can be planted to adapted trees and shrubs if

optimum growth is not a critical factor. Planting on the
contour and terracing help to control erosion and conserve
moisture.

WINDBREAK GROUP 10

This group consists of soils that are too steep or too wet
to plant trees with machinery. Some of the soils have low
fertility. Some are too droughty or too wet for good survival
and growth of trees and shrubs.

The soils in this group are not suited to windbreaks planted
with machinery. They can be used for plantings for wildlife
habitat, recreation, and beautification if the trees and shrubs
are hand-planted and are given special care. Trees and
shrubs that are tolerant of the soil problems at each site
must be selected.

Wildlife *

Wildlife depends on the soils and is affected by soil manage-
ment. The level of wildlife production depends on how well
the habitat supplies food and cover in the form of both intro-
duced and native plants. Most wildlife species depend on
several kinds of soil to produce all the elements of habitat
required.

Table 4 rates the 11 soil associations in Union County ac-
cording to their suitability for producing wildlife habitat
appropriate to 3 particular kinds of wildlife. The suitability
of the major soils in each association is also rated and the
extent of each soil is given. The kinds of wildlife are de-
scribed in the following paragraphs.

Farmland wildlife includes animals that frequent crop-
lands, pastures, meadows, and planted woodlands. Although
these wildlife use other areas, such as naturally wooded lands
and heavily vegetated marshlands, they are most closely
associated with the cultivated areas. Examples of this kind
of wildlife are pheasant, gray partridge, bobwhite quail,
mourning dove, cottontail, jackrabbit, fox, raccoon, and
whitetail deer.

Woodland wildlife includes animals that frequent large
areas of naturally wooded lands. These lands are bordered
by farmland, range, and pasture and in places include parts
of these areas. The naturally wooded lands are the only part
of the habitat considered in this rating. Planted woodlands
are not included. Examples of woodland wildlife are white-
tail deer, cottontail, tree squirrels, raccoon, coyote, turkey,
ruffed grouse, thrushes, vireos, and scarlet tanagers.

Wetland wildlife includes animals that use natural wet-
lands (fig. 17), improved natural wetlands, or developed wet-
lands for all or part of their breeding habitat. Examples of
this kind of wildlife are ducks, herons, shorebirds, coot, red
winged blackbird, mink, muskrat, and beaver.,

Rangeland wildlife is not evaluated because the acreage
of range in Union County is so small and scattered that the
potential for rangeland wildlife is poor.

The suitability ratings given in table 4 are defined as
follows:

Good: Habitat can be easily established, constructed,
improved, or maintained. There are few or no soil limitations
to habitat management, and satisfactory results are gen-
erally assured.

Fair: Habitat can usually be established, constructed,
improved, or maintained on these soils, but there are mod-

8 By JouN B. FARLEY, biologist, Soil Conservation Service.
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TaBLE 4.—Sudtability for wildlife habitat

Extent Suitability for—
Soil associations of major
soils
Farmland wildlife Woodland wildlife Wetland wildlife
Percent
1. Wentworth-Shindler-Worthing:
Wentworth__ . eaan- 50 | Good._ . ____________ Very poor.______.___ Very poor.
Shindler. - - - oo e cee e 25 | Fair_ o ___________ Very poor__________ Very poor.
Worthing - _ oo 156 | Fair_ ... .___.. Very poor.. . ._._._.. Good.
2. Wakonda-Worthing-Chancellor:
Wakonda, - o o e oo oo 35 | Fair_ o . ... Very poor__________ Poor.
Worthing . _ o ciiicemaean 25 | Fair_ o _______.__.___ Very poor. .._...... Good.
Chancellor. - - o e 25 | Good._ - ______.___.. Very poor_ . ___._._. Fair.
3. Moody-Nora-Alcester:
Moody - i 50 | Good._._.____._.__ Very poor___._._... Very poor.
NOT8 - - e e e e e m 15 | Good.______________ Very poor__________ Very poor.
Alcester_ e caaee- 15 | Good. ... Poor. .. Very poor.
4. Crofton-Nora-Alcester:
Crofton. . - e oo e 45 | Fair_ . ____________ Very poor__________ Very poor.
NOra - - e 20 | Good.______.___.__._._ Very poor. _._______ Very poor.
Alcester . _ o e 20§ Good.____.__.______ Poor_______________ Very poor.
5. Graceville-Dempster:
Graceville_ - - o aaan 45 | Good._____.________ Poor_______________ Very poor.
Dempster. — .o eiiimmemaes 35 | Good._ . ___.__._.__ Very poor_________. Very poor.
6. Sarpy-Grable-Haynie:

AT DY - - e e = 50 | Poor_______________ Pooro_ ..o . Very poor.
Grable. e 25 | Fair_____________._ Fair_ ... Very poor.
Haynie__ e 15 | Good______________ Good .o oooai . Poor.

7. Calco-Kennebec:
CalCOn o oo e 70 | Poor____.__________ Fair. o oo .. Good.
Kennebec_ . oo ieaeana 10 | Good_ - ... ... Good.____._____.____ Poor.
8. Kennebec-Fluvaquents-Benclare:
Kennebec . _ e 50 | Good._____________ Good._____._______ Poor.
FluvaquentS._ . oo me e oo m e 15 | Pooro.o._______.__. Good. ... Fair.
Benclare e 10 | Goodoo oo Fair. ... Fair.
9. Albaton-Haynie-Onawa:
Albaton 35 | Fair_ . _____________ Fair_ ... __.... Good.
Haynie. .. __ 25| Good. - ___________ Good_ - ... _.._. Poor.
ONAWE - - - e e me e m 20 | Good.- - ___________ Good. - .. ... Fair,
10. Forney-Luton:
Forney . _ s 45 | Fair. o _____________ Poor.. ... ... Fair.
Luton - _ e e m e 25 | Fair__ . _______ Poor. ... _.__... Good.
11. Modale-Blyburg-Benclare:
Modale. - oo 20 | Good- - oo __ Good_______.__.____ Poor.
Blyburg _ _ e 151 Good_____.__..___. Fair_______________ Very poor.
Benelare. - o oo 15 | Good_ - __________ Fair_ . _________ Fair.
erate soil limitations that affect habitat management or Engineering

construction. A moderate intensity of management and fairly
frequent attention may be required to insure satisfactory
results.

Poor: Habitat can frequently be established, constructed,
improved, or maintained on these soils, but there are rather
severe soil limitations. Habitat establishment, management,
or construction may be difficult, expensive, or require in-
tensive effort. Good results cannot be insured.

Very poor: Naturally occurring habitat can sometimes
be maintained with specific management, but it is generally
not possible or feasible to establish, construct, or improve
habitat on these soils.

This section is useful to planning commissions, town and
city managers, land developers, engineers, contractors,
farmers, and others who need information about soils used
as structural material or as foundation on which structures
are built.

Among the soil properties highly important in engineering
are permeability, strength, compaction characteristics, soil
drainage condition, shrink-swell potential, grain size, plas-
ticity, and soil reaction. Also important are depth to the
water table and slope. These properties, in various degrees
and combinations, affect construction and maintenance of
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Figure 17,—This intermittent lake in the Albaton-Haynie-Onawa association provides habitat for wetland wildlife.

roads, airports, pipelines, foundations for small buildings,
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, commercial,
and recreational areas.

2. Evaluate alternate routes for roads, highways, pipe-
lines, and underground cables.

3. Seek sources of gravel, sand, or clay.

4. Plan farm drainage systems, irrigation systems,
ponds, terraces, and other structures for controlling
water and conserving soil.

5. Correlate performance of structures already built
with properties of the soils on which they are built
for the purpose of predicting performance of strue-
tures on the same or similar kinds of soil in other
locations.

6. Predict the trafficability of soils for cross country
movement of vehicles and construction equipment.

7. Develop preliminary estimates pertinent to con-
struction in a particular area.

Most of the information in this section is presented in
tables. Table 5 shows estimated soil properties significant in

engineering, and table 6 gives interpretations for various
engineering uses. Table 7 shows the results of engineering
laboratory tests on soil samples. This information, along
with the soil map and data in other parts of this publication,
can be used to make interpretations in addition to those
given in tables 5 and 6, and it also can be used to make useful
maps.

This information, however, does not eliminate the need
for further investigation at sites selected for engineering
works, especially works that involve heavy loads or that re-
quire excavations to depths greater than those shown in the
tables, generally 6 feet. Also, inspection of sites, especially
small ones, is needed because many delineated areas of a
given soil can include small areas of other kinds of soil that
have strongly contrasting properties and different suit-
ability or limitations for soil engineering.

Some of the terms used in this soil survey have special
meaning to soil scientists. The Glossary defines many of the
terms commonly used in soil science.

Engineering soil classification systems

The two systems most commonly used in classifying
samples of soils for engineering are the Unified system (2)
used by SCS engineers, the Department of Defense, and
others, and the system adopted by the American Association



56 SOIL SURVEY

TaBLe 5.—Estimated soil properties

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in such
column. The symbol > means more

Percentage less than 3
Depth to Classification inches passing sieve—
seasonal | Depth Dominant USDA
Soil series and map symbols water from texture
table surface
Unified AASHTO No. 4 No. 10
(4.7 mm) | (2.0 mm)
Feet Inches
Albaton: Ab, Ac, Ad.____.._._ 1-3 Silty elay-ccccocooeoooo CH g A 100
7-60 | Silty clay- - CH A-7T eaaos 100
Alcester: A€.oocecaccoooonao- >5 0-34 | Silt loam . ..o _.________ ML or CL A6orA-4 ... __ 100
34-60 | Silty clay loam________.. CL A-6or A-7 ... 100
Benclare: Bd, Be__...._____._. 13-6 0-16 | Silty clay loam._________ CL,CH,orMH | A-7  ____.___. 100
16-48 | Silty clay. ... ________._ MH,CH,orML | A-7  |____..___. 100
48-60 | Silty clay loam__________ CL or CH A-7  ooooiiill 100
Blencoe: Bf .o ___ 11-3 0-24 | Silty elay. - _______ CH or MH A-7 el 100
24-60 | Silt loam______________. ML or CL A4orA-6  |.__.______ 100
Blyburg: Bge-aceooooaooo- >5 0-11 | Silt loam. .o ... ML or CL A-dorA-6 | |ecooooo
11-60 | Silt loam_ . .____.___ MLor CI-ML | A-4 | |-
Calco: Cacumvoccaocameeaee 10-3 0-47 | Silty clay loam__._______ CL, l}\/I/II_IIJ CH, A-7 el 100
or
47-60 | Silty clay loam________.. CL,MH,orCH | A-7 | 100
Chancellor_ - - « oo ooooooooos 12-5 0-17 | Silty clay loam__________ CL or CH A-6or A-7  j__________ 100
Mapped only with Wakonda 17-33 | Silty elay..-co oo~ CL or CH g [ 100
and Worthing soils. 33-60 | Silty clay loam__________ CL or CH A-6or A-7 (... 100
*Crofton: CbE2, CbF, CnB, >6 0-60 | Silt loam._.____._ ... ML or CL A—A&, %&—6, 3} S 100
CnD2. ~
For Nora part of CnB and
CnD2, see Nora series.
Davis: Dac - ceeeccccccccans 1>5 0-52 | Loam.ooo_ooooo_ ... CL or ML A-4 or A-6 100 90-100
5260 | Loam._.____.._________. CL or ML A-4 or A6 100 95-100
Dempster: De._.ooooo .. >5 0-17 | Silty clay loam__________ CL A-6or A-7 o _________ 100
17-34 | Silty clay loam_________. CL A-6or A-7 oo ... 100
34-60 | Gravelly sand___________ SM, SW-SM, A-1or A-2 50-80 30-70
or SM-SC
*Egan: EaB, EaC_.________... >6 0-13 | Silty clay loam_._._______ CL or ML A-6or A-7  |_o________ 100
For Shindler part of EaB and 13-30 | Silty clay loam__________ CL or CH A-6 or A-7 100 95-100
EaC, see Shindler series. 3060 | Clay loam.________.___. CL or CH A-6 or A-7 95-100 80-100
*Fnet: EmA, EnB___________. >5 0-20 | Loam_ . ____________ ML or CL A-4 or A-6 90-100 85-100
For Dempster part of EnB, see 20-33 | Gravelly sandy loam____. SM or SC A-2or A4 60-100 60-95
Dempster series. 33-60 | Gravelly loamy sand.____ GM, SM, SP- A-1or A2 40-80 30-70
SM, or SC-
SM
Fluvaquents: Fa, Fb.
Too variable to be rated.
Forney: Fc, Feooooooooaaaan. 11-3 0-11 | Silty clay CH or MH A-7T el 100
11-60 | Silty clay CH or MH A-T |eaooolios 100
Grable: Ga_ oo ooococeccoooan 2-5 0-7 | Siltloam___.___________ CL or ML A4dor A6 |- 100
7-15 | Silt loam . . _________ CL or ML A-dor A6 ... 100
15-27 | Very fine sandy loam____| ML, CL,orSM | A-4or A6 | ____..... 100
27-60 | Finesand______._______ SM or SP-SM A—&, ?—2, 14) S P, 100
Graceville: Gb. oo >5 0-36 | Silty clay loam__________ CL or ML A-7 or A-6 100 95-100
36-52 | Silty clay loam__________ CL or ML A-7 or A-6 100 90-100
52-60 | Gravelly sand._________.__ SM, GM, SW- | A-1or A-2 40-80 30-70
ggl, or SM-

See footnote at end of table.




UNION COUNTY, SOUTH DAKOTA 57

significant in engineering

mapping units may have different properties and limitations, and for this reason it is necessary to refer to other series as indicated in the first
than; the symbol < means less than]

Percentage less than 3 Corrosivity
inches passing sieve—
Continued Liquid | Plasticity Perme- Available Shrink-swell
limit index ability water Reaction | Salinity potential
capacity
No. 40 No. 200 Uncoated Concrete
(0.42 mm) |(0.074 mm) steel
In per in Mmbhos
In per hr of soil pH per cm
95-100 95-100 55-75 35-55 06-0.2 [0.10-0.14 | 7.4-7.8 <2 | High_________ High_____._.__ Low.
95-100 95-100 60-85 40-60 | 0.02-0.2 |0.08-0.12 | 7.4-8.4 <2 | High_........ High______.___ Low.
90-100 70-90 2040 5-25 0.6-2.0 [0.19-0.22 | 6.6-7.3 <2 | Moderate____. Moderate..._. Low.
90-100 70-100 30-50 10-30 0.6-2.0 |0.17-0.20 | 6.6-7.8 <2 | Moderate____. Moderate_____ Low.
95-100 85-95 40-65 2040 0.2-0.6 [0.19-0.22 | 5.6-7.3 <2 | High_________ Moderate. ... Moderate.
95-100 85-100 45-70 1545 0.06-0.2 [0.13-0.18 6.1-7.3 <2 | High___._._._ Moderate.____ Moderate.
90-100 80-100 40-60 20-35 | 0.06-0.2 0.14-0.17 | 6.1-7.8 <2 | High.________ High... . .... Moderate.
95-100 95-100 50-65 20-35 <0.06 {0.13-0.18 | 6.1-7.3 <2 | High____._____ High_ .. ._.__ Low.
95-100 85-100 3040 5-20 0.6-2.0 (0.17-0.20 | 6.6-8.4 <2 | Moderate_.___ High___._____ Low.

100 90-100 20-40 5-20 0.6-2.0 [0.19-0.22 | 6.6-7.8 <2 | Low____._____ Low. .. ._.__. Low.

100 70-100 20-35 5-10 0.6-2.0 (0.17-0.20 7.4-8.4 <2 | Low.________ Low._ . .._._. Low.
95-100 85-100 40-60 15-35 0.2-0.6 [0.19-0.22 | 7.4-8.4 <2 | High____._.__. High . ___.__ Low.
90-100 80-100 40-60 20-35 0.2-0.6 [0.17-0.20 7.9-8.4 <2 | High______.___ High_________ Low.
95-100 85-100 35-55 15-35 | 0.06-0.2 [0.19-0.22 | 6.1-7.3 <2 | High_____._._ High. ... ... Low.
95-100 95-100 40-60 20-40 0.06-0.2 |0.13-0.18 6.6-7.3 <2 | High_._...._. High_ _____.___ Low.
95-100 85-100 35-55 15-35 | 0.06-0.6 |0.14-0.17 | 6.6-7.8 <2 | High____.__._. High_________ Moderate.
95-100 95-100 3045 5-20 0.6-2.0 [0.17-0.20 | 7.4-8.4 <2 | Low....._... Moderate_____ Low.
80-100 50-95 25-40 5-20 0.6-2.0 |0.18-0.20 | 6.1-7.3 <2 | Moderate....._ Moderate_.___ Low.
85-100 55-90 2540 5-20 0.6-2.0 [0.16-0.18 | 6.6-7.8 <2 | Moderate_.._. Moderate_____ Low.
00-100 70-90 30-45 10-25 0.6-2.0 [0.19-0.22 5.6-6.6 <2 | Moderate...__ Moderate_._... Low.
95-100 85-95 3045 10-25 0.6-2.0 [0.17-0.20 | 5.6-7.3 <2 | Moderate..._. Moderate._ ... Low.
20-50 5-30 <25 2 NP-5 6.0-20.0 |10.03-0.06 5.6-7.8 <2 OW . . oo Moderate_.___ Low.
95-100 85-100 35-50 10-25 0.6-2.0 10.19-0.22 | 6.1-7.3 <2 | Moderate_.___ Moderate____. Low.
90-100 80-100 35-55 15-35 0.6-2.0 10.17-0.20 | 6.6-7.8 <2 | Moderate_____ High_________ Low.
70-100 60-85 30-55 10-35 0.2-0.6 [0.17-0.20 | 7.4-8.4 <2 | Moderate.____ High_________ Moderate.
70-95 50-80 25-40 5-20 0.6-2.0 10.18-0.20 6.1-7.3 <2 | Low_________ Low_________ Low.
50-95 30-50 20-30 5-10 2.0-6.0 {0.09-0.13 | 6.6-7.3 <2 | Low_________ Moderate.____ Low.
20-50 5-35 <20 NP-5 6.0-20.0 10.03-0.06 | 7.4-8.4 <2 | Low._..__._._ Moderate__..._ Low.
95-100 95-100 60-85 25-50 | 0.06-0.2 10.13-0.18 | 6.1-7.3 <2 | High___._._._ High___.____. Low
95-100 95-100 60-85 25-55 <0.06 [0.08-0.12 6.1-7.3 <2 | High_____.___ High_________ Low
90-100 75-95 20-40 8-20 0.6-2.0 (0.19-0.22 7.4-8.4 <2 | Moderate..___ Moderate_ ... Low
90-100 75-95 20-40 8-20 0.6-2.0 [0.17-0.20 | 7.4-8.4 <2 | Moderate_.___ Moderate. ... Low
80-90 40-60 15-30 3-15 2.0-6.0 [0.15-0.17 | 7.4-8.4 <2 OW - o oo Moderate.___. Low
40-60 5-30 <20 NP-5 6.0-2).0 [0.06-0.08 | 7.4-8.4 <2 | Low___.__._. Moderate. .. Low.
80-95 70-90 35-50 10-30 0.6-2.0 |0.19-0.22 5.6-6.5 <2 | Moderate__... Moderate._.... Low
80~-90 75-85 35-50 10-30 0.6-2.0 [0.17-0.20 | 6.1-7.3 <2 | Moderate..... Moderate....._ Low
20-50 5-30 <25 NP-5 6.0-20.0 [0.03-0.06 | 6.6-7.8 <2 | Low___.__._. Moderate_____ Low.
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TABLE 5.—FEstimated soil properties

Percentage less than 3

Depth to . Classification inches passing sieve—
seasonal | Depth Dominant USDA
Soil series and map symbols water from texture
table surface
Unified AASHTO No. 4 No. 10
(4.7 mm) | (2.0 mm)
Feet Inches
Haynie: Ha, Hboo_._________ 14-8 0-21 | Siltloam_..____________ ML or CL A-6or A-7  |o......... 100
21-60 | Very fine sandy loam_.__[ ML or CL A-dorA-6 | _______ 100
James: Jao o cemceooooo_o. 1 Q-2 0-30 | Silty clay...-.-_________ CL,CH,orMH | A-7  |oeeao. 100
30-60 | Silty clay._ oo CL,CH,orMH | A-7 = |ocoas 100
Kennebec: Ka__oocoocmmo_ . 13-5 0-50 | Silty clay loam_.__._____ CL A6or A-7  |__________ 100
50-60 T07:) 1 PN CL or ML A-4 or A-6 100 90-100
Lakeport: La__.__.__________._ 2-4 0-15 | Silty clay loam________._ CL,CH,orMH | A-7  |_._______. 100
15-42 | Silty clay_______________ CH or MH A-7  eeeai- 100
42-60 | Stratified silty clay loam | CL or CH AT o 100
and silty clay.
Lamo: Lboo oo 12-5 0-60 | Silty clay loam__._.____.__ CL,MH,orCH | A-7  |oooeao... 100
Luton: Ldooeoooooooeeee 11-3 | 0-30 | Silty elay..o oo CH or MH AT 100
30-60 | Silty elay- - o oo oo__ CH or MH A-7T |eeeaa- 100
McPaul: Mac_ooooooooaoaoo 13-5 041 | Siltloam.._____________ ML or CL A-dor A6  |__________ 100
41-60 | Silty clay loam__..__.___ CL,CH,or MH | A6 or A-7  |.._._____ 100
Modale: Mb_ oo 11-3 0-11 | Siltloam__.______._____ CL A6 e 100
11-24 | Very fine sandy loam____| ML or CL A-dorA-6  |..o_._..._ 100
2460 | Silty elay_________..___. CH or MH A7 |eieeeaas 100
*Moody: McA, McB, MdC___. >5 0-12 | Silty clay loam___.______ CL A-6or A-7 (... 100
For Nora part of MdC, see 12-33 | Silty clay loam___._______ CL or CH A-6or A-7  |oo._..._._._. 100
Nora series. 33-60 | Silt loam._ ... ___..- ML or CL A-4, A6, 0or  |oooooaoo.- 100
*Nora: NeF.. oo ..o ____ >5 0-8 | Silty clay loam__________ CL or ML A-6or AT ... 100
For Crofton part, see Crofton 8-20 | Silt loam_____._____.___ CL A-6or A-7  |__________ 100
series. 20-60 | Siltloam______.._______ ML or CL A_:’ 7A—6, [0} S 100
Omadi: Oac-coooomaaoooo >5 0-11 | Siltloam______..___.___ CL A6 e
11-60 | Silt loam________.___... ML or CL A-6or A-7 ||
Onawa: Ob_ oo oooeaoaas 12-4 0-7 |[Sityelay - oooo_______ CH or MH A-T el 100
7-25 | Silty elay. .o _oo CH or MH A-7 L. 100
25-60 | Silt loam. . _____________ CL or ML A-—:, é&—ﬁ, [0) S T 100
Percival: Pa_ .o . . __.... 11-3 0-7 |Siltyeclay ... CH or MH A-7T lllllll_.. 100
7-25 | Silty elay_ ... _______ CH or MH AT Ll 100
25-60 | Stratified fine sand and SMorSP-SM | A2o0rA-3  j__________ 100
loamy fine sand.
Salix: Sa. o imeeo-. 13-5 0-17 | Silty clay loam..____.._. ML, 8%1, MH, | A-7 .. 100
or
17-30 | Silty clay loam__________ CL or ML, A-6or A-7 | ._... 100
30-60 | Silt loam_ . __.._-____.. ML or CL A-6orA-4  |._________ 100
Salmo: Sbe_ oo eeeeees 12-3 0-8 | Silty clay loam__________ CL or ML A—i, ;&—6, or  |oo_____.__ 100
8-33 | Siltloam__ .. _.... CL A-6or A-7  l.__._____ 100
33-60 | Silty clay loam and silt CL A6or A-7T | ... 100
loam.
Sarpy: ScB, SdA, SeA_______. >5 0-60 | Stratified loamy fine sand | SM or SP A-2o0r A-3  |.________ 100
and fine sand.
Shindler: ShD, ShE__.._____.. >5 0-18 | Clayloam______________ CL or ML A-6 or A-7 95-100 95-100
18-60 | Clay loam.__.__________. CL A-6 or A-7 95-100 95-100

See footnote at end of table.
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Percentage less than 3
inches passing sieve— Corrosivity
Continued Liquid | Plasticity Perme- Available Shrink-swell
limit index ability water Reaction | Salinity potential
capacity
No. 40 No. 200 Uncoated Concrete
(0.42 mm) |(0.074 mm) steel
In per in Mmhos
In per hr of sotl pH per cm
85-100 70-100 30-50 10-25 .6-2.0 (0.17-0.20 | 7.4-8.4 <2 | Low______._. Moderate.. ... Low.
85-100 60-100 15-30 5-20 0.62.0 [0.15-0.17 | 7.4-8.4 <2 | Low_..__._._.__ Moderate___... Low.
90-100 85-95 45-80 20-50 | 0.06-0.2 [0.10-0.15 | 7.4-9.0 4-20 | High_________ High________. High.
90-100 85-95 45-80 20-50 | 0.06-0.2 |0.08-0.13 | 7.8-9.0 4-8 | High_________ High_ ______.. High.
95-100 90-100 35-50 15-25 0.6-2.0 10.19-0.22 | 6.1-7.3 <2 | Moderate_____ Moderate...... Low.
70-95 55-80 25-35 5-20 0.6-20.0 |0.18-0.20 6.1-7.3 <2 | Low or mod- | Moderate_..__ Low.
erate.
95-100 95-100 40-60 15-30 0.2-2.0 (0.19-0.22 | 6.1-7.3 <2 | High___._____ High_________ Low.
95-100 85-100 50-70 2040 0.2-0.6 (0.12-0.16 6.1-7.8 <2 | High_________ High ________ Low
95-100 85-100 40-55 15-40 0.2-0.6 [0.14-0.17 | 7.4-8.4 <2 | High___._.._. igh . ... Low.
95-100 85-95 40-60 20-35 0.2-0.6 [0.19-0.22 | 7.4-8.4 <2 | High___._.___ High_____.... Low.
95-100 95-100 50-80 20-50 <0.06 (0.10-0.14 | 6.6-7.3 <2 | High_________ High_ . _____ Low.
95-100 95-100 50-80 20-50 <0.06 (0.08-0.12 | 6.6-8.4 <2 | High..._.____ High________. Low.
85-100 95-100 3040 5-15 0.6-2.0 [0.17-0.20 | 7.4-8.4 <2 | Moderate_____ High________. Low.
90-100 70-95 25-55 10-25 0.6-2.0 (0.19-0.22 | 6.1-8.4 <2 | Moderate_.___ High_ . ____. Low.
95-100 70-90 25-40 10-20 0.6-2.0 10.17-0.20 | 7.4-8.4 <2 | Moderate_____ Moderate_._-_ Low.
85-95 60-90 15-30 5-15 0.6-2.0 [0.15-0.17 | 7.4-8.4 <2 | Moderate_._.. Moderate...__ Low.
95-100 95-100 65-85 25-60 <0.06 [0.08-0.12 | 7.4-8.4 <2 | High......___ High___.___.. Low.
95-100 90-100 35-60 10-30 0.6-2.0 (0.19-0.22 6.1-7.3 <2 | Moderate..___ Moderate.... . Low.
95-100 85-100 30-55 10-35 0.6-2.0 10.17-0.20 | 6.1-7.3 <2 | Moderate...... Moderate_____ Low.
95-100 85-100 25-45 5-25 0.6-2.0 [0.17-0.20 | 7.4-8.4 <2 | Moderate_.._. Moderate__... Low.
95-100 95-100 35-50 10-30 0.6-2.0 [0.19-0.22 | 6.1-7.3 <2 | Moderate...._ Low____._____ Low.
90-100 75-100 30-45 10-30 0.6-2.0 |0.17-0.20 | 6.6-7.8 <2 | Moderate_____ Low______... Low.
90-100 70-100 2545 5-25 0.6-2.0 [0.17-0.20 | 7.4-8.4 <2 | Moderate_____ Low._.___._.. Low.
100 90-100 25-40 10-20 0.6-2.0 [0.19-0.22 6.6-7.8 <2 | Moderate..__. Low_. _.______ Low.
100 90-100 25-50 10-20 0.6-2.0 |0.17-0.20 7.4-8.4 <2 | Moderate_.___ Low_____..__ Low.
95-100 95-100 50-85 25-60 | 0.06-0.2 [0.10-0.14 | 7.4-8.4 <2 | High_._______ High________. Low.
95-100 95-100 50-85 25-60 | 0.06-0.2 [0.08-0.12 | 7.4-8.4 <2 |Higho_______. High._____.___ Low.
95-100 85-100 30-50 5-30 0.6-2.0 [0.17-0.20 | 7.4-8.4 <2 | Moderate__... High_________ Low.
95-100 95-100 60-85 30-60 | 0.06-0.2 [0.10-0.14 | 7.4-7.8 <2 | High____.___. High____._.._ Low.
95-100 95-100 60-85 30-60 | 0.06-0.2 |0.08-0.12 | 7.4-8.4 <2 | High_._______ High_________ Low.
80-95 5-30 <25 NP-5 6.0-20.0 |0.06~0.08 | 7.4-8.4 <2 | Low.__..__.__ High_________ Low.
95-100 95-100 45-65 15-35 0.6-2.0 [0.19-0.22 | 6.1-7.3 <2 Mﬁde}xl‘ate or | High____.____ Low.
igh.
95-100 95-100 35-50 10-30 0.6-2.0 [0.17-0.20 | 6.1-7.3 <2 | Moderate or | High__._.__._. Low.
igh.
95-100 90-100 25-40 5-25 0.6-2.0 [0.17-0.20 | 7.4-8.4 <2 | Moderate...__ High_.__._._. Low.
90-100 70-95 3045 5-25 0.2-0.6 (0.16-0.19 | 7.4-8.4 4-16 | Moderate._-_. High_._.____. High.
95-100 85-95 30-45 10-25 0.2-0.6 [0.16-0.19 7.4-8.4 4-16 | Moderate.____ High_______._ High.
95~-100 85-95 35-50 10-25 0.2-0.6 [0.14-0.17 7.4-8.4 4-8 Moderate_____ High_________ High.
60-80 0-35 <25 NP 6.0-20.0 |0.06-0.08 7.4-8.4 <2 | Low______.__ Low_______.. Low.
85-100 65-80 35-45 10-30 0.6-2.0 [0.19-0.22 | 6.6-7.8 <2 | Moderate._.._ High_________ Low.
85-100 65-85 35-50 15-30 0.2-0.6 [0.17-0.20 | 7.4-8.4 <2 | Moderate_____ High_ _______. Moderate.



60

SOIL SURVEY

TasLE 5.—FEstimated soil properties

Percentage less than 3
Depth to Classification inches passing sieve—
seasonal | Depth Dominant USDA
Soil series and map symbols water from texture
table surface
Unified AASHTO No. 4 No. 10
(4.7 mm) | (2.0 mm)
Feet Inches
Storla: Sto. .. 0-14 | Loam. oo _oaoo__ ML or CL A-~4 or A-6 100 95-100
14-31 | Loam__._ ____..______.. ML, CL, or SC | A~4 or A-6 95-100 85-100
31-60 | Gravelly sand_.___._.___ SM, SM-SC, A-1 or A-2 60-90 45-70
SP-8M, or
SW-SM
Thurman: TaB._ . .___..__._. >5 0-10 | Fine sandy loam..______ SCS, C(zlé,l\/?r A4 . 100
10-50 | Loamy finesand._ ____.__ SM or SP-SM A2o0r A-3 .. .___ 100
50-60 | Fine sandy loam__._____ SC or SC-SM A2o0r A4  |o.._...___ 100
*Wakonda: Wa____._________ 2-5 0-10 | Silt loam...._____._____._ ML or CL A~dorA-6  |__________ 100
For Chancellor part, see Chan- 10-45 | Silt loam_. - ___.._____._ ML or CL A~4or A6  __________ 100
cellor series; for Worthing 4560 | Siltloam_______________ CL A~4, A-6,0or  |._________ 100
part, see Worthing series. A-7
*Wentworth: WbA, WbB, We_. >5 0-9 | Silty clay loam__________ CL A~6 or A-7 100 95-100
For Worthing part of We, see 9-50 | Silty clay loam___._______ CLor CH A-6 or A-7 100 95-100
Worthing series. 50-60 | Stratified loam and silt CL or ML A~4, A-6, or 100 95-100
loam. A-T
Whitewood: Wh____.___...__. 11-5 0-30 | Silty clay loam__._____.__ CL,CH,orMH | A6 or A-7 | ____..._. 100
30-60 | Silty clay loam.___._____ CL,CH,orMH | A~6 or A-7 | .._....__ 100
*Worthing: Wo, Ws__________ 11-5 0-19 | Silty clay loam___.____..__ CL A~7 el 100
For Chancellor part of Ws, 19-45 | Silty elay-- .. _.___. CH A~ . 100
see Chancellor series. 45-60 | Silty elay loam__.___.___ CL or CH A~7 100 95-100

1 Subject to flooding.

of State Highway and Transportation Officials (AASHTO)
(1

In the Unified system, soils are classified according to
particle-size distribution, plasticity, liquid limit, and or-
ganic-matter content. Soils are grouped in 15 classes. These
are eight classes of coarse-grained soils, identified as GW,
GP, GM, GC, SW, SP, SM, and SC; six classes of fine-
grained soils, identified as ML, CL, OL, MH, CH, and OH;
and one class of highly organic soils, identified as 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 according to
those properties that affect use in highway construction and
maintenance. In this system a soil is placed in one of seven
basic groups ranging 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
soils for subgrade (foundation). At the other extreme, in
group A-7, are clay soils that have low strength when wet
and 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, A-T-5, and A-7-6. As addi-
tional refinement, the engineering value of a soil material
can be indicated by a group index number. Group indexes
range from O for the best material to 20 or more for the
poorest. The AASHTO classification for tested soils, with
group index numbers in parentheses, is shown in tables 7

and 8; the estimated classification, without group index num-
bers, 1s given in table 5 for all soils mapped in the survey
areq.

Soil properties significant in engineering

Several estimated soil properties significant in engineering
are given in table 5. These estimates are made for typical
soil profiles, by layers sufficiently different to have different
significance for soil engineering. The estimates are based
on field observations 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. Following are explana-
tions of some of the column headings in table 5.

Depth 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 in table 5 in the standard terms
used by the Department of Agriculture. These terms take
Into account relative percentages of sand, silt, and clay in
soil material 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, for example,
“gravelly loamy sand.” “Sand,” “silt,” “clay,” and some of
the other terms used are defined in the Glossary.

Liquid limit and plasticity index indicate the effect of
water on the strength and consistence of soil material. As
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Percentage less than 3
inches passing sieve— Corrosivity
ontinued Liquid | Plasticity Perme- Available Shrink-swell
limit index ability water Reaction | Salinity potential
capacity

No. 40 No. 200 Uncoated Concrete

(0.42 mm) |(0.074 mm) steel

In per in Mmhos
In per hr of soil pH per cm

75-95 50-80 30-40 5-20 0.6-2.0 (0.18-0.20 | 7.4-8.4 <2 | Moderate_____ High. _______ Moderate.
60-95 35-80 25-40 5-20 0.6-2.0 0.13-0.15 | 7.4-8.4 <2 | Moderate_____ High. ________ Moderate.
20-60 5-30 <25 NP-5 6.0-20.0 |0.03-0.06 | 7.4-8.4 <2 OW .o oo High_________ Moderate.
70-85 40-55 10-25 5-10 2.0-6.0 |0.14-0.17 | 6.1-7.3 <2 | Low.___.__.__. Low._..______ Low.
85-100 5-25 <20 NP-5 6.0-20.0 |0.08-0.10 | 6.6-7.8 <2 | Low.__....... Low_ ... Low.
70-90 30-50 10-25 5-10 2.0-6.0 [0.12-0.15 | 6.6-7.8 <2 | Low.__.._.... Low__._____. Low.
90-100 85-100 25-40 5-25 0.6-2.0 0.19-0.22 | 7.4-8.4 2-4 | Moderate_____ High_.______. Low.
90-100 85-100 25-40 5-25 0.6-2.0 [0.14-0.17 | 7.4-8.4 4-8 | Moderate..... High_________ Moderate.
85-95 60-90 3045 10-25 0.6-2.0 [0.17-0.20 | 7.4-8.4 4-8 | Moderate.___._ High_________ Moderate.
95-100 70-90 35-50 15-30 0.6-2.0 [0.19-0.22 | 6.1-7.3 <2 | Moderate_____ Moderate_____ Low.
85-100 75-100 35-55 15-30 0.6-2.0 [0.17-0.20 | 6.1-7.8 <2 | Moderate._.__ Moderate.____ Low.
85-100 60-100 30-50 5-30 0.6-2.0 0.17-0.20 | 7.4-8.4 <2 | Moderate_____ High.._______ Low.
95-100 80-95 35-55 15-30 0.2-2.0 [0.19-0.22 | 6.1-7.8 <2 | Moderate...._ Moderate._.... Low.
95-100 80-95 35-55 15-30 0.2-0.6 0.17-0.20 | 6.6-7.8 <2 | Moderate..... High______._. Low.
95-100 85-95 40-50 20-30 0.2-0.6 |0.19-0.22 | 6.1-6.6 <2 | High.__._._._ Moderate.____ Low.
95-100 85-100 50-70 25-40 0.06-0.2 |0.13-0.18 6.1-7.3 <2 | High_________ High.._._____ Low.
90-100 70-95 40-60 20-35 | 0.06-0.2 [0.14-0.17 | 7.4-8.4 <2 | High________. High_________ Low.

2 NP means nonplastic.

the moisture content of a clayey soil is increased from a dry
state, the material changes from semisolid to plastic. If the
moisture content is further increased, the material changes
from plastic to liquid. The plastic limit is the moisture con-
tent at which the soil material changes from semisolid to
plastic; the liquid limadt, from plastic to liquid. The plasticity
index is the numerical difference between the liquid limit
and the plastic limit. It indicates the range of moisture
content within which a soil material is plastic. The liquid
limit and the plasticity index are estimated in table 5, but
in tables 7 and 8 the data on both are based on tests of soil
samples.

Permeability is that quality of a soil that enables it to
transmit water or air. It is estimated on the basis of those
soil characteristics observed in the field, particularly struc-
ture and texture. The estimates in table 5 do not take into
account lateral seepage or such transient soil features as
plowpans and surface crusts.

Available water capacity is the ability of soils to hold
water for use by most plants. It is commonly defined as the
difference between the amount of water in the soil at field
capacity and the amount at the wilting point of most crop
plants.

Reaction is the degree of acidity or alkalinity of a soil,
expressed in pH values. The pH value and terms used to
describe soil reaction are explained in the Glossary.

Salinity refers to the amount of soluble salts in the soil.
It is expressed as the electrical conductivity of the satura-

tion extract, in millimhos per centimeter at 25° C. Salinity
affects the suitability of a soil for crop production, its sta-
bility when used as construction material, and its corrosive-
ness to metals and concrete.

Shrink-swell potential is the relative change in volume of
soil material to be expected with changes in moisture con-
tent, that is, the extent to which the soil shrinks as it dries
or swells when it gets wet. Extent of shrinking and swelling
is influenced by the amount and kind of clay in the soil.
Shrinking and swelling of soils causes much damage to build-
ing foundations, roads, and other structures. A high shrink-
swell potential indicates a hazard to the maintenance of
structures built in, on, or with material having this rating.

Corrosivity pertains to potential soil-induced chemical
action that dissolves or weakens uncoated steel or concrete.
Rate of corrosion of uncoated steel is related to soil prop-
erties such as drainage, texture, total acidity, and electrical
conductivity of the soil material. Corrosivity for concrete
is influenced mainly by the content of sodium or magnesium
sulfate, but also by soil texture and acidity. Installations of
uncoated steel that intersect soil boundaries or soil horizons
are more susceptible to corrosion than installations entirely
in one kind of soil or in one soil horizon. A corrosivity rating
of low means that there is a low probability of soil-induced
corrosion damage. A rating of high means that there is a
high probability of damage, so that protective measures for
steel and more resistant concrete should be used to avoid
or minimize damage.
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[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 such

Degree and kind of limitation for—
Soil series and
map symbols
Septic tank Sewage lagoons Shallow Dwellings with Sanitary landfill | Roads and streets
absorption fields excavations basements

Albaton: Ab, Ac, | Severe: slow to Severe: subject Severe: poorly | Severe: poorly Severe: poorly | Severe: poorly

Ad. very slow per- to flooding. drained; silty drained; high drained; siity drained; high
meability; Slight if protected clay texture. shrink-swell clay texture. shrink-swell
seasonal high from flooding,. potential. potential.
water table.

Alcester: Ae___.._._ Moderate: mod- | Moderate: mod- | Slight._______... Moderate: mod- | Moderate: silty | Severe: high
erate permea- erate permea- erate shrink- clay loam susceptibility
bility. bility; gently swell potential. substratum. to frost action.

sloping.

Benclare: Bd, Be_.| Severe: slow per- | Severe: subject Severe: silty Severe: high Severe: silty Severe: high
meability; sea- to flooding. clay subsoil; shrink-swell clay subsoil; shrink-swell
sonal high water | Slight if protected subject to potential; sub- seasonal high potential; low
table. ! from flooding. flooding. ject to flooding. water table. shear strength.

Blencoe: Bf_._._.. Severe: very Severe: seasonal | Severe: some- Severe: seasonal | Severe: sea- Severe: high
slow perme- high water what poorly high water sonal high shrink-swell po-
ability; seasonal table; subject to drained; silty table; high water table; tential; subject
high water flooding. clay texture. shrink-swell high shrink- to flooding.
table. ! potential. swell potential.

Blyburg: Bg-_.___ Moderate: mod- | Moderate: mod- | Moderate: wall | Moderate: low Slight____._.____ Moderate: low
erate perme- erate perme- unstable in shear strength. to medium shear
ability. ! ability. places. strength; mod-

erate suscepti-
bility to frost
action.

Calco: Ca._-___.. Severe: moder- Severe: seasonal | Severe: poorly | Severe: subject Severe: poorly | Severe: subject
ately slow per- high water drained; sea~ to flooding; drained; sub- to flooding;
meability; table; subject sonal high seasonal high ject to flood- poorly drained;
seasonal high to flooding. water table; water table; ing; seasonal high shrink-
water table; subject to high shrink- high water swell potential.
subject to flooding. swell potential. table.
flooding.

Chancellor - - - .. Severe: slow Slight._—-coooe-- Severe: some- Severe: some- Severe: seasonal | Severe: high
Mapped only permeability; what poorly what poorly high water ghrink-swell
with Wa- seasonal high drained; sub- drained; sub- table; subject potential;
konda and water table; ject to flood- ject to flooding ; to flooding. subject to
Worthing subject to ing; silty clay high shrink- flooding.

soils. flooding. subsoil. swell potential.

*Crofton: CbE2, Slight if slopes are | Moderate if slopes | Slight if slopes Slight if slopes are | Slight if slopes Moderate if slopes

CbF, CnB, CnD2. less than 8 per- are less than 7 are less than 8 less than 8 per- are less than 15 are less than 15

For Nora part cent, moderate percent; moder- percent, mod- cent, moderate cent, mod- percent; moder-
of CnB and if 8 to 15, severe ate perme- erate if 8 to 15, if 8 to 15, severe erate if 15 to ate frost action
CnD2, see if more than 15. ability. gevere if more if more than 15. 25, severe if potential.
Nora series. Severe if slopes than 15. more than 25. | Severe if slopes
are more than 7 are more than
percent. 15 percent.

See footnote at end of table.
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wnterpretations of the soils

mapping units may have different properties and limitations, and for this reason it is necessary to refer to other series as indicated in the first column]

Suitability as source of— Soil features affecting—
Road fill Sand and Topsoil Pond reservoir Embankments, Drainage Irrigation Terraces and
gravel areas dikes, and levees diversions

Poor: poorly Unsuited.-____ Poor: poorly | Level; seasonal | High compressi- | Slow to very | Poorly drained; Level; silty
drained; high drained; high water bility; medium slow per- very slow in- clay texture.
shrink-swell silty clay table; very to low shear meability; take rate;
potential. texture. slow to slow strength; fair outlets level.

permeability. to poor com- commonly
paction char- not avail-
acteristics. able.

Poor: high Unsuited. - __ Good________ Moderate per- Fair to poor sta- | Moderately Gently sloping; Gently slop-
susceptibility meability; bility and com- well drained.|  high available ing; mod-
to frost action. gently sloping. paction char- water capacity. erate per-

acteristics; meability.
medium to low
shear strength.

Poor: high Unsuited- ... Fair: silty Level; seasonal | High shrink-swell | Slow permea- | Subject to flood- | Not needed.
shrink-swell clay loam high water potential; low bility. ing; slow in-
potential; low texture. table; slow shear strength; take rate.
shear strength. permeability. high compres-

sibility.

Poor: high Unsuited. .. __ Poor: silty Level; seasonal | Low shear Moderate Somewhat poorly | Not needed.
shrink-swell clay texture. high water strength; high permeabil- drained; very
potential; low table; very shrink-swell ity below a slow intake
shear strength. slow permea- potential; high depth of 2 rate; moderate

bility in up- compressibility. feet; outlets permeability

per 2 feet. not avail- below a depth
able in of 2 feet.
places.

Fair: low to Unsuited-. ... Good..__..___ Nearly level; Low to medium Well drained._| High available Not needed.
medium shear moderate per- shear strength water capacity;
strength. meability. and compressi- moderate in-

bility; high take rate.
susceptibility

to piping; fair

to poor com-

paction char-

acteristics.

Poor: high Unsuited. _ ... Poor: poorly | Level; seasonal | High compressi- | Moderately Poorly drained; Not needed.
shrink-swell drained. high water bility; low slow per- subject to
potential; low table; mod- shear strength; meability; flooding.
shear strength. erately slow poor compac- subject to

permeability; tion charac- flooding;
thin layers of teristics. outlets
sand in sub- commonly
stratum in not avail-
places. able.

Poor: high Unsuited. ... Fair: silty Seasonal high Fair to poor sta- | Slow permea- | Subject to flood- | Not needed.
shrink-swell clay loam water table; bility and com- bility; poor ing; slow in-
potential; low texture. slow permea- paction charac- outlets. take rate; high
shear strength. bility. teristics; high available water

shrink-swell capacity.
potential; low
shear strength.

Fair if slopes are | Unsuited_._.. Fair; thin Moderate per- Fair to poor Well drained..| High available Erodes easily;
less than 25 surface meability; bearing capac- water capacity; gently slop-
percent; CL or layer; low gently sloping ity; subject to moderate in- ing to very
ML material; fertility; to very steep. piping; difficult take rate; steep; mod-
moderate frost excess lime. to compact; erodes easily; erate per-
action potential. erodes easily. gently sloping meability.

Poor if slopes are to very steep.
more than 25
percent.
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Soil series and

Degree and kind of limitation for—

map symbols
Septic tank Sewage lagoons Shallow Dwellings with Sanitary landfill | Roads and streets
absorption fields excavations basements

Davis: Da.__-._.. Severe: subject Moderate: mod- | Severe: subject | Severe: subject Severe: subject | Severe: subject
to flooding. erate perme- to flooding. to flooding. to flooding. to flooding.

ability.

Dempster: De_.__| Slight' __________ Severe: rapid Moderate: grav- | Slight____________ Severe: mfid Moderate: mod-
permeability in elly sand at a permeability erate shrink-
substratum. ! depth of 34 below a depth swell potential

inches. of 34 inches. ! in upper 34
inches.

*Egan: EaB, EaC_| Severe: moder- Moderate if slopes | Moderate: clay | Moderate: mod- | Moderate: silty | Severe: high

For Shindler ately slow are less than 7 loam texture erate shrink- clay loam and susceptibility
part, see permeability percent, severe below a depth swell potential. clay loam to frost action.
Shindler series. in substratum. if more than 7. of 30 inches. textures.

*FEnet: EmA, Slight . ___._______ Severe: rapid Severe: vertical | Slight.________.__ Severe: rapid Moderate: me-

EnB. permeability in banks slough. permeability in dium to low
For Dempster substratum. ! substratum. ! shear strength;

part of EnB, moderate
see Demp- susceptibility to
ster series. frost action.

Fluvaquents: Fa,

Fb.

No interpreta-
tions. Severe
limitations
for most
uses.

Forney: Fc, Fe._.| Severe: veryslow | Severe: subject Severe: poorly | Severe: seasonal | Severe: poorly | Severe: poorly
permeability; to flooding. drained; silty high water drained; silty drained; high
seasonal high Slight if protected clay texture; table; high clay texture. shrink-swell
water table, from flooding. subject to shrink-swell potential.

flooding in potential; sub-
places. Ject to
flooding.

Grable: Ga.._.... Moderate: sea- Severe: rapid Severe: fine Moderate: sea- Severe: sea- Severe: high
sonal high water permeability in sand below a sonal high water sonal high susceptibility
table, ! substratum; depth of 27 table. water table; to frost action.

seasonal high inches; sea-~ rapid perme-
water table. ! sonal high ability in
water table. substratum. !

Graceville: Gb____| Moderate: mod- | Moderate: mod- | Moderate: mod-| Moderate: mod- | Severe: rapid Severe: high
erate perme- erate perme- erately well erate shrink- permeability susceptibility
ability. ! ability; severe drained; swell potential. below a depth to frost action.

See footnote at end of table.

if basin floor is
below a depth
of 4 feet. !

gravelly sand
below a depth
of 52 inches.

of 52 inches. !
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Suitability as source of— Soil features affecting—
Road fill Sand and Topsoil Pond reservoir Embankments, Drainage Irrigation Terraces and
gravel areas dikes, and levees diversions

Fair: low shear | Unsuited..._. Good...._.. Moderate per- Low shear Moderately Subject to flood- | Nearly level;
strength; mod- meability. strength; fair well ing; high avail- generally
erate shrink- to poor stabil- drained. able water not applic-
swell potential. ity and com- capacity; mod- able.

paction char- erately slow
acteristics. intake rate.

Fair in upper Good to fair: | Fair: silty Rapid permea- | Fair to good sta- | Well drained._| Moderate avail- | Moderately
part: moder- excess fines clay loam bility below a bility and com- able water ca- deep to
ate shrink-swell in places. texture. depth of 34 paction char- pacity; mod- gravelly
potential. inches. acteristics; erate intake sand; nearly

Good below a medium to low rate. level.
depth of 34 shear strength.
inches.

Poor: low shear | Unsuited_ ... Fair: silty Moderately slow | Fair to good sta- | Well drained._.| Slow intake rate; | Short irregu-
strength; high clay loam permeability bility and com- high available lar slopes in
susceptibility texture. in substra- paction char- water capacity; places; mod-
to frost action. tum; gently acteristics; low slopes of 2 to erately slow

sloping to shear strength; 9 percent. permeabil-

sloping. moderate ity in sub-
shrink-swell stratum.
potential.

Good below a Good to fair: | Good....___. Rapid permea- | Medium to low Well drained-.| Low to moderate | Short irregu-
depth of 20 excess fines bility in sub- shear strength; available water lar slopes in
inches. in places. stratum. fair to good capacity; mod- places; mod-

compaction erate intake erately deep
characteristics; rate; nearly to sandy
subject to level to gently material.
piping. sloping.

Poor: poorly Unsuited. - ... Poor: silty Level; very slow | High compressi- | Very slow Poorly drained; Not needed.
drained; high clay tex- permeability; bility; fair to permeabil- very slow in-
shrink-swell ture; poorly seasonal high poor compac- ity; level. take rate.
potential. drained. water table. tion charac-

teristics; me-
dium to low
shear strength.

Good below a Fair to poor Good. . __..._ Rapid permea- | Fair to poor com- | Somewhat ex- | Moderate avail- | Not needed.
depth of. 15 for sand: bility in sub- paction charac- cessively able water ca-
inches. stratified stratum; teristics in up- drained. pacity; moder-

with fines nearly level; per part and ate intake rate.
in places. seasonal high fair to good in
Unsuited for water table. lower part;
gravel. medium shear
strength; me-
dium to high
susceptibility
to piping.

Poor: high sus- | Fair to good Fair: silty Rapid permea- | Fair to good sta- | Moderately High available Not needed.
ceptibility to below a clay loam bility below a bility and com- well drained;| water capacity;
frost action. depth of 52 texture. depth of 52 paction char- moderate moderately

inches; ex- inches; nearly acteristics; me- permeabil- slow intake

cess fines in level. dium to low ity. rate; good

places. shear strength. drainage in
substratum.
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Soil series and

Degree and kind of limitation for—

map symbols
Septic tank Sewage lagoons Shallow Dwellings with Sanitary landfilk | Roads and streets
absorption fields excavations basements
Haynie: Ha, Hb__| Severe: subject Severe: subject Severe: subject | Severe: subject Severe: subject | Severe: subject
to flooding. to flooding. to flooding. to flooding; to flooding. to flooding.
Slight if protected | Moderate if pro- | Slight if pro- seasonal high Silght if pro- Moderate if pro-
from flooding. tected from tected from water table in tected from tected from
flooding; flooding; places. flooding; sea- flooding;
moderate sloughing in Slight if protected sonal high moderate
permeability. places. from flooding. water table in susceptibility
places. to frost action.
James: Ja-..-.__. Severe: subject Severe: subject Severe: subject | Severe: subject Severe: subject | Severe: high
to flooding; to flooding; high to flooding; to flooding; high to flooding; susceptibility to
slow perme- water table. high water shrink-swell seasonal high frost action;
ability; high table; silty potential. water table. high shrink-
water table. clay texture. swell potential.
Kennebec: Ka.___| Severe: subject Severe: subject Severe: subject | Severe: subject Severe: subject | Severe: subject
to flooding; to flooding. to flooding; to flooding; to flooding; to flooding;
seasonal high Moderate if pro- seasonal high seasonal high seasonal high high suscepti-

Lakeport: La-._._

Luton: Ld-_-_._._

MecPaul: Ma-.__.

water table.

Severe: moder-
ately slow
permeability;
seasonal high
water table.

Severe: moder-
ately slow
permeability;
seasonal high
water table;
subject to
flooding.

Severe: very
slow perme-

ability; seasonal

high water
table; subject
to flooding.

Severe: subject
to flooding;
seasonal high
water table.

Severe: very show
permeability
in substratum;
seasonal high
water table;
subject to
flooding.

See footnote at end of table.

tected from
flooding;
moderate
permeability;
seasonal high
water table.

Moderate: sea-
sonal water
table at a depth
of 2 to 4 feet.

Severe: subject
to flooding;
seasonal high
water table.

Severe: subject
to flooding.

Slight if protected
from flooding.

Severe: subject
to flooding,.
Moderate if pro-
tected from

flooding;;
moderate
permeability.

Severe: subject
to flooding;
seasonal high
water table.

water table.

Severe: sea-
sonal high
water table;
silty clay
subsoil.

Severe: subject
to flooding;
seasonal high
water table.

Severe: poorly
drained; silty
clay texture,

Severe: subject
to flooding.
Moderate if pro-
tected from

flooding;
seasonal high
water table.

Severe: sea-
sonal high
water table;
subject to
flooding; silty
clay sub-
stratum.

water table.

Severe: seasonal
high water
table; high
shrink-swell
potential.

Severe: seasonal
high water
table; subject
to flooding;
high shrink-
swell potential.

Severe: high
shrink-swell
potential;
subject to
flooding;
seasonal high
water table.

Severe: subject
to flooding;
seasonal high
water table.

Severe: seasonal
high water
table; subject
to flooding;
high shrink-
swell potential.

water table.

Severe: sea-
sonal high
water table;
silty clay
subsoil.

Severe: subject
to flooding;
seasonal high
water table.

Severe: poorly
drained; sub-
ject to flood-
ing; silty clay
texture.

Severe: sea-
sonal high
water table;
subject to
flooding.

Severe: subject
to flooding;
seasonal high
water table.

bility to frost
action.

Severe: high
shrink-swell
potential; high
susceptibility
to frost action.

Severe: subject
to flooding;
high suscepti-
bility to frost
action; seasonal

high water
table.
Severe: poorly

drained; sub~
ject to ﬁooding;
high shrink-
swell potential.

Severe: subject
to flooding;
high suscepti-
bility to frost
action.

Severe: high
shrink-swell
potential; high
susceptibility to
frost action;
subject to
flooding.
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Suitability as source of—

Soil features affecting—

action.

permeability
1n substratum.

Road fill Sand and Topsoil Pond reservoir Embankments, Drainage Irrigation Terraces and
gravel areas dikes, and levees diversions
Fair: moderate | Unsuited_____ Good to fair: | Moderate per- Medium to low Well drained..| High available Not needed.
susceptibility fair if sur- meability; shear strength; water capacity;
to frost action; face is silty nearly level; medium sus- moderate in-
medium to low clay loam. seasonal high ceptibility to take rate.
shear strength. water table in piping; fair
places. compaction
characteristics.
Poor: low shear | Unsuited.____ Poor: silty Slow permeabil- | Low shear Slow permea- | Slow intake rate; | Not needed.
strength; high clay tex- ity; high strength; high bility. high salt con-
shrink-swell ture; high water table. shrink-swell tent; subject
potential. salt con- potential; high to flooding,.
tent; poorly compressibility.
drained.
Poor: low shear | Unsuited_____ Fair: silty Moderate per- Low shear Moderate per-| Subject to flood- | Not needed.
strength; high clay loam meability; strength; high meability. ing; high avail~
susceptibility texture. seasonal high compressibil- able water
to frost action. high water ity; fair to capacity; mod-
table. poor compac- erately slow
tion charac- intake rate.
teristics.
Poor: high Unsuited.____ Fair: silty Moderately slow | Medium to low Moderately High available Not needed.
shrink-swell clay loam permeability; shear strength; slow perme- water capacity;
potential. texture. seasonal high fair compac- ability; slow intake
water table. tion charac- nearly rate; nearly
teristics; me- level. level.
dium to high
compressibility.
Poor: high sus- | Unsuited..__. Fair: silty Moderately slow | Fair stability and | Moderately Subject to flood- | Not needed.
ceptibility to clay loam permeability; compaction slow per- ing; slow in-
frost action; texture. sandy layers characteristics; meability; take rate; sea-
high shrink- below a depth high compress- seasonal sonal high
swell potential. of 40 inches ibility ; medium high water water table;
in places; sea- to low shear table; level. high available
sonal high strength. water capacity.
water table.
Poor: high Unsuited- ... Poor: silty Very slow per- | Low shear Very slow Poorly drained; Not needed.
shrink-swell clay tex- meability; strength; high ermeabil- very slow in-
potential; ture; poorly seasonal high compressibil- 1ty; subject take rate.
f)oorl drained; drained. water table; ity; high to flooding.
ow shear level. shrink-swell
strength. potential.
Poor: high sus- | Unsuited-._.. Good________ Moderate per- Medium to low Moderate per-| High available Not needed.
ceptibility to meability; shear strength; meability. water capacity;
frost action. seasonal high medium com- moderate in-
water table; pressibility; take rate.
nearly level. medium sus-
ceptibility to
piping.
Poor: high Unsuited-____ Good.._..... Very slow per- | Low shear Very slow per- | Seasonal high Not needed.
shrink-swell meability in strength; high meability water table;
potential; low substratum; susceptibility in substra- subject to
shear strength; seasonal high to piping; tum; sub- flooding; mod-
high suscepti- water table; erodes easily. ject to erate intake
bility to frost nearly level. flooding. rate; very slow
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Soil series and

Degree and kind of limitation for—

map symbols
Septic tank Sewage lagoons Shallow Dwellings with Sanitary landfill | Roads and streets
absorption fields excavations basements

*Moody: McA, Moderate: mod- | Moderate if slopes | Slight if slopes Moderate: mod- | Moderate: silty |{ Severe: high

MeB, MdC. erate perme- are less than 7 are less than 8 erate shrink- clay loam susceptibility
For Nora part ability. percent; moder- percent, mod- swell potential. texture. to frost action.
of MdC, see ate perme- erate if more
Nora series. ability. than 8.
Severe if slopes
are more than 7
percent.
*Nora: NeF___.__ Moderate if slopes | Moderate if slopes | Slight if slopes Moderate if slopes | Slight if slopes Severe: high
For Crofton are less than 15 are less than 7 are less than 8 are less than 15 are less than 15 susceptibility
part, see percent; percent; percent, mod- percent; mod- percent, mod- to frost action.
Crofton moderate moderate erate if 8 to 15, erate shrink- erate if 15 to
series. permeability. permeability. severe if more swell potential. 25, severe if
Severe if slopes Severe if slopes than 15. Severe if slopes more than 25,
are more than are more than are more than
15 percent. 7 percent,. 15 percent.

Omadi: Oa_._.___ Moderate: mod- | Moderate: mod- | Moderate: sub- | Severe: subject Severe: subject | Moderate: mod-
erate perme- erate perme- ject to flooding. to flooding. to flooding,. erate shrink-
ability. ability. Slight if pro- Moderate if pro- Slight to moder- swell potential;

tected from tected from ate if protected moderate

flooding. flooding; mod- from flooding,. susceptibility
erate shrink- to frost action.
swell potential.

Onawa: Ob_._..__ Severe: subject Severe: subject Severe: silty Severe: high Severe: sea- Severe: high
to flooding; to flooding; clay in upper shrink-swell sonal high shrink-swell
seasonal high seasonal high 25 inches; potential; water table; potential;
water table; water table. seasonal high subject to subject to subject to
slow perme- water table; flooding; flooding; silty flooding.
ability in upper subject to seasonal high clay texture.

2 feet. flooding. water table.

Percival: Pa...__. Severe: subject Severe: seasonal | Severe: sea- Severe: seasonal | Severe: sea- Severe: subject

to flooding in high water sonal high high water sonal high to flooding;
laces; seasonal table; subject to water table; table; subject water table; high shrink-
igh water flooding; rapid subject to to flooding. subject to swell potential.

table; slow per- permeability in flooding; silty flooding; rapid

meability in substratum. ! clay in upper permeability in

upper 25 part. substratum. !

inches. !

Salix: Sa_..__.__. Severe: subject Severe: subject Severe: subject | Severe: subject Severe: sea- Severe: high

to flooding. to flooding. to flooding. to flooding. sonal high susceptibility
Moderate if pro- Moderate if pro- Moderate if pro- | Moderate if pro- water table; to frost action;
tected from tected from tected from tected from subject to moderate to
flooding; flooding; flooding; flooding; flooding in high shrink-
moderate moderate seasonal high seasonal high places. swell potential;
permeability; permeability; water table. water table; subject to
seasonal high seasonal high moderate or flooding in
water table. water table. high shrink- places.
swell potential.

Salmo: Sb..____. Severe: moder- Severe: subject Severe: subject | Severe: subject Severe: subject | Severe: subject
ately slow to flooding; to flooding; to flooding; to flooding; to flooding;
permeability; high water seasonal high seasonal high seasonal high high suscepti-
subject to table. water table. water table. water table. bility to frost
flooding; high action; low
water table. shear strength.

Sarpy: ScB, SdA, | Slight if protected | Severe: rapid Severe: subject | Severe: subject Severe: subject | Severe: subject

SeA. from flooding, permeability. ! to flooding; to flooding. to flooding; to flooding.
severe if not cutbanks cave. | Slight if protected rapid perme- Slight if protected
protected from from flooding. ability.! from flooding.

flooding. *

See footnote at end of table,
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Suitability as source of—

Soil features affecting—

Pond reservoir
areas

Embankments,
dikes, and levees

Drainage

Irrigation

Terraces and
diversions

Road fill Sand and Topsoil
gravel

Poor: high sus- | Unsuited..___ Fair: silty
ceptibility to clay loam
frost action; texture.
low shear
strength.

Poor: highsus- | Unsuited-____ Fair: silty
ceptibility to clay loam
frost action; surface
low shear layer.
strength.

Fair: medium to | Unsuited-___. Good....____
low shear
strength; mod-
erate shrink-
swell potential.

Poor: low shear | Unsuited...__ Poor: silty
strength; high clay tex-
shrink-swell ture.
potential.

Poor in upper Unsuited. ... Poor: silty
part; high clay tex-
shrink-swell ture.
potential.

Fair in lower
part; somewhat
poorly drained
to poorly
drained.

Poor: moderate | Unsuited.____ Fair: silty
to high shrink- clay loam
swell potential; texture.
low to medium
shear strength.

Poor: low shear | Unsuited.___. Poor: high
strength; high salt con-
susceptibility tent; silty
to frost action. clay loam

texture.

Good.o._____..__ Poor: excess | Poor: loamy

fines; no fine sand
gravel. texture.

Moderate per-
meability;
nearly level
to sloping.

Moderate per-
meability;
slopes of 2 to
50 percent.

Moderate per-
meability;
nearly level.

Moderate per-
meability in
substratum;
seasonal high
water table;
level.

Rapid permea-
bility in sub-
stratum; sea-
sonal high
water table;
level.

Moderate per-
meability;
seasonal high
water table;
nearly level.

Moderately slow
permeability;
seasonal high
water table;
level.

Rapid permea-
bility.

Fair stability
and compac-
tion charac-
teristics; me-
dium to low
shear strength.

Poor stability
and compac-
tion charac-
teristics; low
shear strength.

Medium to low
shear strength;
high suscepti-
bility to pip-
ing; fair to
poor compac-
tion charac-
teristics.

High compressi-
bility; low
shear strength;
fair compac-
tion charac-
teristics.

High compressi-
bility in upper
part; low shear
strength; high
shrink-swell
potential;
sandy ma-
terial below a
depth of 25
inches.

Low to medium
shear strength;
medium com-
pressibility;
fair compac-
tion charac-
teristics.

Low shear
strength; mod-
erate shrink-
swell potential;
fair to good
compaction
characteristics.

Medium to high
susceptibility
to piping; me-
dium com-
pacted permea-
bility; unstable
fill.

Well drained__

Well drained._.

Well drained. .

Moderate
permeabil-
ity in sub-
stratum;
subject to
flooding.

Rapid per-
meability in
substratum;
subject to
flooding.

Moderate
permeabil-

ity.

Subject to
flooding;;
moderately
slow per-
meability.

Excessively
drained.

Moderately slow
intake rate;
high available
water capacity;
nearly level to
sloping.

Gently sloping
to steep; mod-
erately slow
intake rate;
high available
water capacity.

High available
water capacity;
moderate in-
take rate.

Very slow intake
rate; moderate
permeability
1n substratum;
seasonal high
water table.

Very slow intake
rate; rapid per-
meability in
substratum;
level; seasonal
high water
table.

High available
water capacity;
moderate in-
take rate;
nearly level.

Subject to flood-
ing; high water
table; high salt
content,.

Rapid intake
rate; very low
to low avail-
able water ca-
pacity; very
severe hazard
of soil blowing.

Nearly level
to sloping;
long, uni-
form slopes.

Gently sloping
to steep;
long, uni-
form slopes;
erodes
easily.

Not needed.

Not needed.

Not needed.

Not needed.

Not needed.

Not needed.
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Degree and kind of limitation for—

map symbols
Septic tank Sewage lagoons Shallow Dwellings with Sanitary landfill | Roads and streets
absorption fields excavations basements

Shindler: ShD, Severe: moder- Moderate if slopes | Moderate if Moderate if slopes | Moderate if Severe: low

ShE. ately slow per- are less than 7 slopes are less are less than 15 slopes are less shear strength.
meability in percent, severe than 15 per- percent; mod- than 25 per-
substratum; if more than 7. cent; clay loam erate shrink- cent; clay loam
slopes of more texture. swell potential. texture.
than 15 percent Severe if slopes Severe if slopes Severe if slopes
in places. are more than are more than are more than
15 percent. 15 percent. 25 percent.

Storla: St._..-.-... Severe: seasonal | Severe: rapid Severe: cut- Severe: some- Severe: rapid Severe: high
high water permeability in banks cave; what poorly permeability in susceptibility
table. ! substratum; seasonal high drained. substratum; to frost action.

seasonal high water table. seasonal high
water table. ! water table. !

Thurman: TaB_._| Slight* __________ Severe: rapid Severe: cut- Slight. ... Severe: rapid Slight.. . o..__.

permeability. ! banks cave. permeability. !

*Wakonda: Wa...| Moderate or Moderate or Severe: some- Severe: some- Severe: sea- Severe: high

For Chancel- severe: sea- severe: sea- what poorly what poorly sonal high susceptibility
lor part, see sonal high water sonal high water drained. drained; sea-~ water table. to frost action.
Chancellor table. table. sonal high water
series; for table.

Worthing
part, see
Worthing
series.
*Wentworth: Moderate: mod- | Moderate: mod- | Slight._________. Moderate: mod- | Moderate: silty | Severe: high
WbA, WbB, We. erate perme- erate perme- erate shrink- clay loam susceptibility

For Worthing ability. ability. swell potential. texture. to frost action.
part of We,
see Worth-
ing series.

Whitewood: Wh._| Severe: moder- Severe: subject Severe: seasonal | Severe: subject Severe: subject | Severe: high
ately slow to flooding. high water to flooding; to flooding; susceptibility
permeability; Slight if protected table; subject seasonal high seasonal high to frost action;
subject to from flooding to flooding. water table. water table. low shear
flooding; and if water strength.
seasonal high table is below
water table. floor of lagoon

basin.

*Worthing: Wo, Severe: slow Severe: subject Severe: silty Severe: high Severe: seasonal | Severe: seasonal

8. permeability; to flooding. clay subsoll, shrink-swell high water high water

For Chancel- subject to Slight if protected seasonal high potential; table; subject table; subject
lor part of flooding; from flooding water table; seasonal high to flooding; to flooding.
Ws, see seasonal high and water is be- subject to water table; silty clay
Chancellor water table. low basin floor. flooding. subjeet to subsoil.
series. flooding.

1 Possible source of pollution of domestic water supplies.
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Suitability as source of—

Soil features affecting—

Road fill Sand and Topsoil Pond reservoir Embankments, Drainage Irrigation Terraces and
gravel areas dikes, and levees diversions

Poor: low shear | Unsuited-.__. Fair to poor; | Gently sloping Medium to high | Well drained._| Gently sloping to | Short irregular
strength. clay loam to steep; mod- compressibil- steep; moder- slopes;

textures; erately slow ity; fair to good ately slow in- gently slop-
poor if permeability stability and take rate; ing to steep;
slopes are in substratum. compaction high available moderately
more than characteristics. water capacity. slow per-
15 percent. meability
in substra-
tum.

Fair: good ma- | Fair: excess | Fair: high Rapid permea- | Fair to poor sta- | Rapid per- Low to moder- Not needed.
terial but site fines. lime con- bility in sub- bility and com- meability in ate available
is somewhat tent. stratum. paction char- substratum. water capacity;
poorly drained. acteristics; moderate in-

medium to high take rate; high
compressibil- lime content.
ity; gravelly
sand substra-
tum.
Good.._..._._____ Fair: excess | Good to a Rapid permea- | High susceptibil- | Somewhat ex- | Rapid intake Not needed.
fines; no depth of 10 bility. ity to piping; cessively rate; low to
gravel. inches, poor poor to fair drained. moderate avail-
below. stability. able water ca-
pacity; severe
hazard of soil
blowing.

Poor: high sus- | Unsuited...__ Fair: high Moderate per- Fair to good sta- | Moderate Moderate intake | Not needed.
ceptibility to lime con- meability; bility and com- permeabil- rate; high lime
frost action; tent below seasonal high paction charac- 1ty; poor content; mod-
low shear a depth of water table; teristics; me- outlets. erate salinity;
strength. 10 inches. nearly level. dium suscep- seasonal high

tibility to water table.
piping.

Poor: high sus- | Unsuited-____ Fair: silty Moderate per- Fair to poor sta- | Well drained__| Moderately slow | Nearly level
ceptibility to clay loam meability; bility and com- intake rate; to gently
frost action; texture. nearly level paction charac- high available sloping;
medium to low to gently teristics; me- water capacity; moderate
shear strength. sloping. dium to low nearly level to permesbil-

shear strength; gently sloping. 1ty.
moderate

shrink-swell

potential,

Poor: low shear | Unsuited-._._. Fair: silty Moderately slow | Low shear Moderately Slow intake rate; | Not needed.
strength; high clay loam permeability; strength; me- slow per- seasonal high
susceptibility texture. seasonal high dium compress- meability; water table;
to frost action. water table. ibility; fair to poor avail- subject to

poor compac- ability of flooding.
tion charac- outlets.
teristics.

Poor: medium Unsuited. ._.- Poor: poorly | Slow permeabil- | Fair to poor sta- | Slow permea- | Poorly drained; Not needed.

to low shear drained. ity; seasonal bility and com- bility; poor very slow in-

strength; high
shrink-swell
potential.

high water
table.

paction char-
acteristics;
high compress-
ibility; high
shrink-swell
potential,

availability
of outlets.

take rate.
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TABLE 7.—Engineering
{Tests were made by the South Dakota Department of Highways according to standard

Moisture density !
Soil name and location Parent material Depth Horizon
Maximum Optimum
dry moisture
density
Inches Lbs/cu ft Percent
Benclare silty clay loam:
1,230 feet west and 2,450 feet south of NE corner of | Silty and clayey alluvium.______ 7-16 | A12 90 27
sec. 25, T. 93 N., R. 49 W. 26-36 | B22 96 24
48-60 | C2 101 21
Blyburg silt loam:
1,500 feet north and 129 feet west of SE corner of sec. | Silty alluvial sediments._______ 19-60 | C2 100 22
23, T. 90N, R. 49 W,
Calco silty clay loam:
115 feet north and 2,380 feet east of SW corner of sec. | Alluvium__ ... ________ 8-18 | Al12 80 33
12, T. 94 N., R. 50 W. 3947 | Clg 91 26
Forney silty clay:
2,452 feet west and 3 feet south of NE corner of sec. 15, | Clayey alluvium.______________ 9-21 | B2g 90 27
T. 8 N, R. 48 W. 21-27 | IIAlb 86 30
47-60 | IIB3gb 85 30
Grable silt loam: . .
205 feet west and 106 feet south of NE corner of sec. 6, | Silty and sandy alluvium_._..__ 7-15 | C1 99 22
T.90N, R. 49 W. 15-27 | C2 104 20
27-60 | IIC3 98 22
Lakeport silty clay loam: . .
135 feet west and 246 feet south of NE corner of see. | Silty alluvium.________________ 7-15 | A12 95 24
19, T. 91 N, R. 50 W. 25-36 | B22 89 28
4260 | C 92 26
McPaul silt loam: . .
520 feet south and 1,130 feet west of NE corner of sec. | Silty alluvium____.___________ 6-41 | C 101 21
34, T.94N,R. 49 W, 41-60 | IIAb 83 32
Modale silt loam: . .
87 feet west and 825 feet south of NE corner of sec. | Silty and clayey alluvium__ . ___ 11-24 | C2 100 22
29, T. 90 N., R. 49 W. 24-60 | IIC3g 89 28
Omadi silt loam: .
123 feet west and 2,460 feet north of SE corner of sec. | Silty alluvium_ . .. ____._____._ 11-19 | AC 95 24
7, T.90N, R. 49 W. 28-48 | C3 95 24
Percival silty clay: .
2,273 feet north and 90 feet west of SE corner of sec. | Clayey alluvium over sandy al- 7-25 | C1 89 28
25, T.91 N., R. 50 W. luvium. 25-60 | 1IC2 99 22
Salix silty clay loam: . .
2,480 feet west and 1,220 feet north of SE corner of sec. | Silty alluvium.__ .. _._.______ 6-14 | Al2 95 24
29, T. 90 N., R. 48 W. 14-22 | B2 90 27
33-60 | C1 102 20
Sarpy loamy fine sand: .
290 feet east and 760 feet north of SW corner of sec. | Sandy alluvium_______________ 8-60 | C2 99 22
31, T.90N.,, R. 48 W.
Shindler clay loam:
2,550 feet west and 210 feet north of SE corner of sec. | Glacial till..__________________ 8-13 | B2 101 21
19, T. 95 N,, R. 48 W. 18-33 | Clca 106 19

1 Based on the Moisture-density Relations of Soils Using 5.5-1b. Rammer and 12-in. Drop, AASHTO Designation: T 99, Method 3.

2 Mechanical analysis according to the AASHTO Designation: T 88. Results by this procedure frequently may differ somewhat from results that
would have been 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 is analyzed by the pipette method and the material coarser than 2
millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analyses used in this table are not suitable for use in
naming textural classes for soil.
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test data
procedures of the American Association of State Highway and Transportation Officials (AASHTO)]
Mechanical analysis 2 Classification
Percentage passing sieve— Liquid Plasticity
Percentage limit index
smaller than AASHTO 3 Unified ¢
No. 4 No. 10 No. 40 No. 200 0.005 mm
(4.7 mm) (2.0 mm) (0.42 mm) (0.074 mm)

___________________________ 100 94 49 52 21 | A-7-5(14) MH
___________________________ 100 92 43 49 19 | A-7-5(14) ML
___________________________ 100 90 35 44 20 | A-7-6(13) CL
___________________________ 100 86 11 26 8NP A-4(8) ML
_____________ 100 99 93 41 59 17 | A-7-5(15) MH
_____________ 100 99 97 49 60 29 | A-7-5(20) MH
___________________________ 100 99 49 63 30 | A-7-5(20) MH
___________________________ 100 99 67 76 39 | A-7-5(20) MH
___________________________ 100 99 77 85 45 | A-7-5(20) MH
___________________________ 100 93 23 34 10 | A-4(8) ML
___________________________ 100 46 7 23 NP A-4(2) SM
___________________________ 100 8 3 24 NP A-3(0) SP-SM
___________________________ 100 98 45 47 19 | A-7-6(13) ML
___________________________ 100 99 67 72 37 | A-7-5(20) MH
_________________________________________ 100 63 65 34 | A-7-5(20) CH
_____________ 100 99 98 27 39 14 | A-6(10) ML
___________________________ 100 98 39 55 15 | A-7-5(13) MH
___________________________ 100 69 7 26 NP A-4(6) ML
_________________________________________ 100 75 76 39 | A-7-5(20) MH
___________________________ 100 99 35 44 16 | A-7-6(11) ML
___________________________ 100 99 39 47 19 | A-7-6(14) CL
___________________________ 100 98 69 71 33 | A-7-5(20) MH
___________________________ 100 99 1 24 NP A-3(0) SP-SM
___________________________ 100 96 41 45 16 | A-7-6(12) ML
___________________________ 100 08 41 49 13 | A-7-5(11) ML
___________________________ 100 98 21 34 8 | A-4(8) ML
___________________________ 100 4 1 23 NP A-3(0) SP

98 97 89 70 36 40 12 | A-7-5(8) ML

99 98 91 76 42 46 22 | A-7-6(13) CL

8 Based on Standard Specifications for Highway Materials and Methods of Sampling and Testing (Pt. 1, Ed. 8)
Soil-Aggregate Mixtures for Highway Construction Purposes, AASHTO Designation: M 145-49.

4 Based on the Unified Soil
Epgineers, March 1953.
5 NP means nonplastic.

: The Classification of Soils and

lassification System, Technical Memorandum No. 3-357, Volume 1, Waterways Experiment Station, Corps of
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TaBLE 8.—Engineering test data for soil samples
[Tests made by the South Dakota Department of Highways.

Mechanical analysis®
Number Percentage less than 3 inches passing sieve—
Soil series Horizon of samples
tested
No. 10 No. 40 No. 200
(2.0 mm) (0.42 mm) (0.074 mm)

Range Average Range Average Range Average

Albaton. _ oo A 4 | o 100 jooceoooooo- 100 97-99 98
C b2 2 100 98-100 99 81-100 95

Alcester- ool A 21 98-100 100 88-100 97 73-100 89
B 30 98-100 100 93-100 98 84-100 94

C 23 99-100 100 95-100 98 81-100 93

Benclare. - oo oo A s P 100 97-100 99 87-97 92
B 9 .- 100 97-100 99 85-100 93

C 4 98-100 100 87-100 95 66100 85

IIC 1 14 8l ... 46

Chancellor_ . o - oo _____.._. A 8 99-100 100 95-99 97 86-95 90
B 4| . 100 97-100 99 86-100 95

C 4 99-100 100 94-100 98 78-100 92

IIC 3 96-100 98 94-96 95 79-89 84

Crofton - _ - evcocceccceeeee e C 41 99-100 100 96-100 99 89-100 97
DAaviS. o e cceemec e A 12 89-100 96 79-100 90 54-84 70
B 7 92-100 97 81-100 91 47-96 71

C 23 94-100 97 84-98 91 57-89 73

Dempster- o oo ccococee oo B 6 96-100 99 79-100 92 36-100 70
IIC 12 58-100 86 31-100 69 0-54 27

Bgan . - oo oo A 46 99-100 100 94-100 97 82-99 90
B 156 97-100 99 92-100 97 79-100 90

C 36 80-100 97 71-100 92 52-100 83

IIC 83 82-100 95 68-100 87 39-56 67

et o oo eeen A 7 91-100 96 72-94 83 46-79 62
B 21 93-100 97 67-100 83 38-84 61

C 15 54-100 79 10-83 47 0-49 21

IIC 55 41-100 70 8-79 44 3-41 22

Forney . oo oo B 10 - 100 jo oo 100 97-100 99
Graceville_ __ .o oo .. A 4 95-100 99 89-98 94 66-92 79
B 16 95-100 99 83-100 92 50-99 75

IIC 17 50-100 80 23-94 58 1-55 28

Haynie. - oo oememceeeeee A 1 (o 100 .o 100 oo 98
C 24 | 100 |ooooeeoe 100 77-100 90

LAMO - - o e e eeemmmm e A 22 95-100 99 89-100 96 64-100 82
B 48 92-100 98 84-100 94 62-100 83

C 47 93-100 98 80-100 94 54-100 79

1IC 4 54-100 83 14-100 60 0-48 22

TbOn - o e oo A 10 98-100 100 85-100 94 58-100 80
B 21 98-100 100 91-100 97 70-100 91

C 29 98-100 99 82-100 93 57-100 80

IIC 14 65-100 89 19-100 61 0-40 18

Modale. - oo A - 2 . 100 |- 100 93-100 97
C 5 98-100 100 97-100 99 80-100 91

IIC 8 | . 100 99-100 100 90-100 97

See footnotes at end of table.
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Mechanical analysis '—
Continued
Liquid
limit, 2 Plasticity Classification

Percentage index 3 Estimated
smaller than CBR 7

0.005 mm

Range Average Range Average Range Average AASHTO ¢ AASHTO?® Unified ¢
(Old index) (New index)

56-69 62 59-73 66 40-46 43 | A-7-6(20) A-7-6(48) CH 2
47-68 57 50-70 60 28-45 36 | A-7-6(20) A-7-6(39) CH 2

8-33 20 37-49 43 10-21 15 | A-7-6(11) A-7-6(16) ML 4
10-40 24 36-49 42 11-23 16 | A-7-6(11) A-7-6(18) ML 5
11-46 28 32-51 42 10-27 18 | A-7-6(12) A-7-6(19) CL 5
14-47 30 41-56 48 13-28 20 | A-7-6(14) A-7-6(22) ML 4
16-64 40 36-70 53 13-46 29 | A-7-6(18) A-7-6(30) CH 3
28-40 34 38-69 54 20-42 31 | A-76(19) A-7-6(28) CH 3

........... 20 oo o p.1¢ N 16 | A-6(4) A-6(3) sC 9

25-48 36 47-57 51 17-31 24 | A-7-6(16) A-7-6(25) CH 3
22-58 40 47-61 54 26-33 29 | A-7-6(19) A-7-6(32) CH 3
29-71 49 38-59 49 19-39 29 | A-7-6(17) A-7-6(29) CL 3
32-50 41 40-46 43 20-27 23 | A-7-6(14) A-7-6(20) CL 4
16-38 26 30-46 38 7-24 15 | A-6(10) A-6(16) CL 6
1040 25 38-53 45 15-23 19 | A-7-6(11) A-7-6(13) CL-ML 4
13-37 25 32-45 39 13-22 17 | A-6(10) A-6(11) CL 5
23-57 39 31-53 42 13-32 22 | A-7-6(13) A-7-6(15) CL 5

7-47 27 22-55 39 4-32 17 | A-6(10) A-6(11) CL 5

0-30 11 8-36 22 0-19 6 | A-2-4(0) A-2-4(0) SM-8C ®)
21-47 34 41-51 46 14-25 19 | A-7-6(13) A-7-6(20) ML 4
19-54 36 38-52 45 15-30 22 | A-7-6(14) A-7-6(22) CL 4
13-58 35 30-56 43 10-35 22 | A-7-6(14) A-7-6(19) CL 4
12-52 32 24-51 38 8-30 19 | A-6(10) A-6(11) CL 6

0-38 19 28-54 41 5-22 13 | A-7-6(7) A-7-6(7) ML 5
10-38 24 28-50 39 7-27 16 | A-6(8) A-6(8) CL 5

0-25 10 17-37 27 0-19 9 | A-2-4(0) A-2-4(0) SC ®)

0-21 9 16-43 30 0-23 11 | A-2-6(0) A-2-6(0) sSC ®)
35-80 57 54-83 68 29-61 44 | A-7-6(20) A-7-6(51) CH 1

4-33 18 38-47 43 11-22 16 | A-7-6(11) A-7-6(14) ML 4

8-37 22 25-47 36 7-24 15 | A-6(10) A-6(10) CL 6

0-26 10 2-39 21 0-20 7 | A-2-4(0) A-2-4(0) SM-SC ®)

___________ 30 |eoo 42 | .. 20 | A-7-6(12) A-7-6(22) CL 5

12-45 28 26-46 36 3-24 13 | A-6(10) A-6(13) CL 6
15-44 29 34-55 45 8-31 19 | A-7-6(13) A-7-6(17) CL 4
14-44 29 31-55 43 10-33 21 | A-7-6(13) A-7-6(18) CL 4
14-51 32 31-59 43 10-36 22 | A-7-6(13) A-7-6(18) CL 4

0-20 9 0-38 13 0-18 5 | A-2-4(0) A-2-4(0) SM-SC ®)

5-59 31 33-71 52 12-44 28 | A-7-6(18) A-7-6(23) CH 3
14-72 42 38-71 55 15-49 32 | A-7-6(19) A-7-6(32) CH 3

3-52 27 19-65 42 4-41 22 | A-7-6(14) A-7-6(18) CL 5

0-15 5 0-30 11 0-11 3 | A-2-4(0) A-2-4(0) SM ®)
24-52 38 27-52 39 5-29 16 | A-6(11) A-6(17) CL 5

0-76 36 18-52 35 0-27 13 | A-6(9) A-6(12) CL 6
41-70 55 51-70 61 29-43 35 | A-7-6(20) A-7-6(40) CH 2
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TaBLE 8.—Engineering test dala for soil samples

Mechanical analysis
Percentage less than 3 inches passing sieve—
Number
Soil series Horizon of samples
tested No. 10 No. 40 No. 200
(2.0 mm) (0.42 mm) (0.074 mm)
Range Average Range Average Range Average
Moody oo A 67 98-100 100 97-100 99 90-100 96
B 163 98-100 100 95-100 99 86-100 96
C 105 99-100 100 95~100 99 84-100 95
IIC 7 89-100 95 82-96 89 56-83 70
Nora. oo el A 14 | o._ 100 99-100 99 95-99 97
B 41 96-100 99 91-100 97 77-100 92
C 11 98-100 99 89-100 96 67-100 86
IIC ) N D, 100 oo 97 | .. 69
Onawa. oo A b2 100 oo ___ 100 97-100 99
9 99-100 100 96-100 99 91-100 97
1IC 11 98-100 99 97-100 99 84~100 94
Storla. oL A 2 97-100 99 74-92 83 46-81 64
B 3 88-100 94 61-96 78 24-79 51
C ) N P 97 oo . 89 | .. 64
1IC 2 69-83 76 35-45 40 3-27 15
Thurman_ oo A 6 97-100 99 82-95 89 15-40 28
C 14 84-100 95 58-100 83 1-52 27
Wakonda. - - oo oo A ) A R 100 foooooooo- 100 o oo o... 94
C ) P 100 |ocoooo 100 |- oo 94
Wentworth. _ - o oo oo A 51 94-100 99 88-100 96 69-100 86
B 171 94-100 99 87-100 95 65-100 86
C 103 94-100 98 85-100 94 59-100 81
11C 28 68-100 90 48-100 78 27-87 57
Whitewood - oo oooooo . A 8 98-100 100 93-100 97 70-100 86
B 16 99-100 100 94-100 97 72-100 88
8 83-100 95 65-100 87 23-100 68
IIC ) S P, 96 |-ccoee 90 |oceaa. 78
Worthing. - - - oo o.C A 4 97-100 99 91-100 97 68-100 87
B 14 98-100 100 94-100 97 77-100 89
C 11 95-100 98 88-100 95 67-98 83

t Mechanical analyses according to the AASHTO designation T88. Results by this procedure may differ somewhat from the results that would
have been 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 material up to and including that 3 inches in diameter.
In the SCS soil survey procedure, the fine material is analyzed by the pipette method, and the material coarser than 2 millimeters in diameter is
excluded from the ca.lcui)ations of grain-size fractions. The mechanical analyses data used in this table are not intended for naming textural classes
of soil.

2 Based on AASHTO Designation T 89-60.

3 Based on AASHTO Designation T 90-61.

Engineering interpretations soil features not to be overlooked in planning, installation,
and maintenance.
The estimated interpretations in table 6 are based on the Soil limitations are indicated by the ratings slight, mod-

engineering properties of soils shown in table 5, on test data erate, and severe. Slight means that soil properties generally
for soils in this survey area and others nearby or adjoining, are favorable for the rated use, or in other words, the limita-
and on the experience of engineers and soil seientists with the tions are minor and easily overcome. Moderate means that
soils of Union County. In table 5 ratings are used to sum- some soil properties are unfavorable but can be overcome or
marize the limitations or suitability of the soils for all listed modified by special planning and design. Severe means that
purposes other than for drainage of cropland and pasture, soil properties are so unfavorable and so difficult to correct
irrigation, ponds and reservoirs, embankments, and terraces or overcome that they require major soil reclamation and
and diversions. For these particular uses, table 6 lists those special designs.
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Mechanical analysis '—
Continued
Liquid Plasticity
limit 2 index 3 Classification

Percentage Estimated

smaller than CBR7

0.005 mm

AASHTO ¢+ AASHTO® Unified 8
Range Average Range Average Range Average (0ld index) (New index)

11-45 27 40-51 45 12-22 16 | A-7-6(12) A-7-6(19) ML 4

16-45 30 32-49 41 10-26 18 | A-7-6(11) A-7-6(19) CL 5
20-40 29 32-45 38 10-25 17 | A-6(11) A-6(17) CL 6

14-39 26 2049 34 5-28 16 | A-6(9) A-6(9) CL 7

8-28 18 35-47 41 10-17 13 | A-7-6(9) A-7-6(15) CL-ML 5

11-38 24 28-46 37 6-23 14 | A-6(10) A-6(14) CL 6

16-39 27 30-46 38 9-28 18 | A-6(11) A-6(16) CL 6
___________ b2 N D 27 | 8 | A-4(7) A-4(4) CL 10
44-62 53 48-58 53 23-33 28 | A-7-6(18) A-7-6(32) CH 3
34-78 56 47-67 57 24-44 33 | A-7-6(19) A-7-6(37) CH 3

18-52 34 29-51 40 7-31 19 | A-6(12) A-6(19) CL 5

13-41 27 43-50 47 23-26 24 | A-7-6(13) A-7-6(14) CL 4

13-29 21 32-48 40 9-27 18 | A-6(6) A-6(6) CL 5
___________ K} U 31 |- 17 | A-6(9) A-6(8) CL 8

0-15 6 19-30 25 0-18 7 | A-2-4(0) A-2-4(0) SC @)

6-16 10 18-27 23 0-10 4 | A-2-4(0) A-2-4(0) SM-8C @)

4-18 11 17-27 22 0-11 5 | A-2-4(0) A-2-4(0) SM-8C ®)
___________ 35 |l 40 | 22 | A-6(13) A-6(21) CL 5
___________ 43 | 42 | .. 25 | A-7-6(14) A-7-6(24) CL 5

7-43 25 36-52 44 10-25 17 | A-7-6(12) A-7-6(17) ML 4

11-45 28 34-50 42 12-27 19 | A-7-6(12) A-7-6(17) CL 5
15-46 30 30-50 40 10-29 19 | A-6(12) A-6(16) CL 5

2-43 22 20-46 33 6-27 16 | A-6(7) A-6(6) CL 7

7-55 31 43-59 51 12-30 21 | A-7-5(15) A-7-5(21) MH 3

15-50 32 39-60 50 14-32 23 | A7-6(15) A-7-6(23) CH 3

0-56 28 20-57 39 2-36 19 | A-6(10) A6(11) CL 5
___________ 51 |oom . A8 | .. 28 | A-7-6(17) A-76(22) CL 4

28-44 36 42-55 49 19-26 22 | A-7-6(15) A.7-6(22) CL 3
27-48 37 34-72 53 11-46 28 | A-7-6(18) A-7-6(28) CH 3
24-59 41 31-63 47 14-40 26 | A-7-6(16) A-7-6(22) CL 4

4 Based on AASHTO Designation M 145-49,
5 Based on AASHTO Designation M 145-661.

¢ Based on_the Unified Soil Classification System, Technical Memorandum No. 3-357, Volume 1, Waterways Experiment Station, Corps of

Engineers, March 1953.

7 Estimated values based on relationships between California Bearing Ratio and liquid limit.
8 California Bearing Ratio (CBR) and liquid limit relationship is not applicable to granular classifications A-1, A-2, and A-3 and to subgroups

of these classifications.

Soil suitability is rated by the terms good, fair, and poor,
which have meanings approximately parallel to the terms
slight, moderate, and severe.

Following are explanations of some of the columns in
table 6.

Septic tank absorption fields are subsurface systems of
tile or perforated pipe that distribute efluent from a septic
tank into natural soil. The soil material from a depth of 18
inches to 6 feet is evaluated. The soil properties considered
are those that affect both absorption of effluent and con-
struction and operation of the system. Properties that affect

absorption are permeability, depth to water table or rock,
and susceptibility to flooding. Slope affects layout and con-
struction .and also the risk of soil erosion, lateral seepage,
and downslope flow of efluent. Large rocks or boulders in-
crease 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;
its sides, or embankments, are of soil material compacted to
medium density; and the pond is protected from flooding.
Properties that affect the pond floor are permeability, or-
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ganic-matter content, and slope. If the floor needs to be
leveled, depth to bedrock becomes important. The soil prop-
erties that affect the embankment are the engineering prop-
erties of the embankment material as interpreted from the
Unified Soil Classification and the amount of stones, if any,
that influence 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. Examples are ex-
cavations for pipelines, sewer lines, phone and power trans-
mission lines, basements, open ditches, and graves. De-
sirable soil properties are good workability, moderate re-
sistance to sloughing, gentle slopes, absence of rock outcrops
or big stones, and freedom from flooding or absence of a high
water table.

Dwellings, as rated in table 6, are not 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 settlement 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 potential. 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. 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 soil material to a depth of about 6 feet,
so a limitation of slight or moderate may not be valid if
trenches are to be much deeper. For some soils, reliable pre-
dictions can be made to a depth of 10 or 15 feet; nevertheless,
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 consisting of gravel, crushed rock, or soil material sta-
bilized with lime or cement; and a flexible or rigid surface,
commonly 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 construction
of roads and streets are the load-supporting capacity and
stability of the subgrade and the workability and quantity of
cut and fill material available. The AASHTO and Unified
classifications of the soil material and the shrink-swell po-
tential indicate traffic-supporting capacity. Wetness and
flooding affect stability of the material. Slope, depth to hard
rock, content of stones and rocks, and wetness affect ease
of excavation and amount of cut and fill needed to reach an
even grade.

Road fill is soil material used in embankments for roads.
The suitability ratings reflect the predicted performance of
soil after it has been placed in an embankment that has been
properly compacted and provided with adequate drainage,
and the relative ease of excavating the material at borrow
areas.

Sand and gravel are 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 generally has a layer of sand or gravel at
least 3 feet thick, the top of which is within a depth of 6
feet. The ratings do not take into account thickness of over-
burden, location of the water table, or other factors that
affect mining of the materials, and neither do they indicate
quality of the deposit.

Topsoil is used for topdressing an area where vegetation
is to be established and maintained. Suitability is affected
mainly by ease of working and spreading the soil material,
as in preparing a seedbed; natural fertility of the material
or plant response when fertilizer is added to the soil; absence
of substances toxic to plants; and texture of the soil material
and its content of stone fragments. Also considered in this
rating is damage that will result at the area from which top-
soil is taken.

Pond reservoir areas hold water behind a dam or embank-
ment. Soils suitable for pond reservoir areas have low seepage,
which is related to their permeability and depth to fractured
or permeable bedrock or other permeable material.

Embankments, dikes, and levees require soil material that
is resistant to seepage and piping and that is of favorable
stability, shrink-swell potential, shear strength, and com-
pactibility. Stones or organic material in a soil are among
factors that are unfavorable.

Drainage of cropland and pasture is affected by such soil
properties as permeability, texture, and structure; depth
to claypan, rock, or other layers that influence rate of water
movement; depth to the water table; slope; stability in ditch-
banks; susceptibility to stream overflow; salinity or alkalin-
ity; and availability of outlets for drainage.

Irrigation of a soil is affected by such features as slope;
susceptibility to stream overflow, water erosion, or soil
blowing; soil texture; content of stones; accumulation of
salts and alkali; depth of root zone; rate of water intake at
the surface; permeability below the surface layer and in
fragipans or other layers that restrict movement of water;
amount of water available to plants; and need for drainage,
or depth to water table or bedrock.

Terraces and diversions are embankments, or ridges, con-
structed 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 to other unfavor-
able material; presence of stones; permeability; and resist-
ance to water erosion, soil slipping, and soil blowing. A soil
suitable for these structures provides outlets for runoff and
is not difficult to vegetate.

Engineering test data

Tables 7 and 8 contain engineering test data for some of
the soil series in Union County. The tests were made by the
South Dakota Department of Highways in accordance with
standard procedures of the American Association of State
Highway and Transportation Officials. Table 7 shows the
results of tests on selected horizons of five soils at specific
locations in Union County. Table 8 summarizes the tests
made on soil samples collected along proposed highway
routes in this and adjacent counties.

In table 8 the horizon column gives the major horizons
from which samples were taken. The samples were taken
at depths that indicated distinct contrasts in color and tex-
ture and, therefore, may include material from more than
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one major horizon. The number of samples taken for each
horizon also is shown. The actual range and average value
for each of the several properties are given; but because of
the method of sampling, the range in properties shown in
table 8 may differ from the range shown in table 5.

Some of the columns in tables 7 and 8 are explained in the
following paragraphs.

Compaction, or moisture-density, data are important in
earthwork. If a soil material is compacted at successively
higher moisture contents, assuming that the compactive
effort remains constant, the density of the compacted ma-
terial increases until the optimum moisture content is reached.
After that, density decreases with increase in moisture con-
tent. The highest dry density obtained in the compactive
test is termed maximum dry density. As a rule, maximum
strength of earthwork is obtained if the soil is compacted to
the maximum dry density.

Tests to determine liquid limit and plastic limit measure
the effect of water on the consistence of soil material, as ex-
plained for table 5.

Mechanical analyses show the percentages, by weight, of
soil particles that pass sieves of specified sizes. Sand and
other coarse particles do not pass through the No. 200 sieve,
but silt and elay do. The percentages of particles smaller than
those passing the No. 200 sieve were determined by the
hydrometer method rather than by the pipette method
which most soil scientists use in determining the clay con-
tent of soil samples.

California bearing ratio (CBR) expresses the load-support-
ing capacity of a soil as compared to that of standard crushed
limestone. The estimated values shown in table 7 are related
to liquid limit. Generally, the soils that have a high liquid
limit have a low CBR value.

Land Use Planning

Information about soils is important in planning and de-
veloping sites for nonfarm uses. Land appraisers, realtors,
city planners, builders, and others need facts that help them
to determine what soils are suitable for homes and other
buildings and what areas are better suited to other uses.
This information is obtained by using the soil maps in this
survey to identify the soils and then referring to the sections
“Descriptions of the Soils” and “Engineering Uses of the
Soils.” 1t should be emphasized, however, that it is desirable
to make detailed samples and tests at the exact site of pro-
posed installations.

A knowledge of soil properties is important in determining
the suitability of a site for a subdivision or an individual
home. Table 5 lists the estimated properties significant in
engineering for each soil in the county. It also places the soils
in the Unified classification system and, thus, groups them
in respect to their performance as construction and founda-
tion material. Generally, GW, GM, GC, SW, SM, and SC
groups have slight limitations as construction material; ML
and CL groups have moderate limitations; and CH and MH
groups have severe limitations.

Table 6 provides engineering interpretations of soils that
are useful for planning the installation of septic tank ab-
sorption fields, sewage lagoons, and shallow excavations for
various purposes; and for locating sites for dwellings and
other low buildings, sanitary landfills, and roads and streets.

Erosion of sloping soils is a serious hazard in construction
areas. The exposed cuts, paving, and compaction of soil

material that are common during construction increase
runoff to several times the amount expected when the same
soil is used for crops and pasture. The concentration of such
runoff in streets and gutters results in flooding and deposi-
tion of sediment in low areas below the construction site.

Soil properties need to be considered in planning recre-
ation uses, such as athletic areas, campsites, golf courses,
picnic areas, playground areas, and paths and trails. Nearly
level and gently sloping soils that have adequate drainage
and favorable surface textures and other qualities favorable
to foot traffic are well suited. Desirable sites are also free of
stones and are not subject to flooding during the season of
use. The section ‘“Descriptions of the Soils” gives informa-
tion on these characteristics of the soils.

Formation and Classification

of the Soils

This section consists of two parts. The first part discusses
the five factors of soil formation as they relate to the soils
of Union County. The second describes the system for classi-
fying soils and places the soil series of the county in this
system.

Factors of Soil Formation

Soil is produced by soil-forming processes acting on ma-
terial deposited or accumulated by geologic forces. The char-
acteristics of the soil at any given point are determined by
the physical and mineralogical composition of the parent
material; the climate under which the soil material has ac-
cumulated and existed since accumulation; the plant and
animal life on and in the soil; the relief, or lay of the land;
and 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 ma-
terial that has accumulated through the weathering of rocks
and slowly change it to a natural body that has genetically
related horizons. The effects of climate and plant and animal
life are conditioned by relief. The parent material also
affects the kind of soil profile that is formed and, in extreme
cases, determines it almost entirely. Finally, time is needed
for changing the parent material into a soil profile. It may
be much or little, but some time is always required for dif-
ferentiation of soil horizons. Usually, & long time is required
for the development of distinet horizons.

The factors of soil formation are so closely interrelated
in their effects on the soil that few generalizations can be
made regarding the effect of any one factor unless conditions
are specified for the other four. Many of the processes of
soil development are unknown.

Parent material

Most of the soils in the county formed in alluvium and
loess. Material deposited by glacial action is the other major
parent material.

Soils formed in alluvium make up nearly half the acreage
of the county. These stream-deposited materials consist of
silt, clay, sand, and gravel and commonly are stratified.
Much of the alluvium is on bottom lands that are now or
have recently been subjected to sediment deposition. Gen-
erally the alluvial soils on the lower flood plains lack the dis-
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tinet horizons resulting from soil forming processes. Ex-
amples of these young alluvial soils are in the Albaton, Calco,
Haynie, McPaul, Onawa, and Sarpy series. Alcester, Blencoe,
Davis, Forney, and Salix soils are examples of alluvial soils
on some higher bottoms.

Loess mantles much of the northern part of the county.
These wind-deposited materials have a high content of silt
and very fine sand and range from 5 to 20 or more feet in
thickness. Crofton, Moody, and Nora soils formed in loess.

Soils that formed in material deposited by glacial action
are on uplands mostly along the western side of the county.
Four major glacial stages, the Nebraskan, Kansan, Illinoian,
and Wisconsin, covered the county during the Pleistocene
period (4). Materials deposited during the Illinoian and
Wisconsin stages are the only glacial deposits in which the
soils of Union County formed.

Glacial till is a mixture of clay, silt, sand, and gravel that
contains few to many cobbles and boulders. The proportion
of each depends on the kinds of material passed over by the
glacier. Shindler soils are the main soils formed in glacial
till. Chancellor and Worthing soils are in depressions and
low areas on glacial till plains and formed in local alluvium
washed from adjacent soils.

Silty glacial drift consists of material deposited on glacial
ice, reworked by water, and distorted by sliding. This kind
of glacial deposit has a high content of silt and commonly
is stratified with coarser materials. Wakonda and Wentworth
soils formed in silty glacial drift. Egan soils formed in a thin
mantle of silty glacial drift that is underlain by glacial till or
loamy glacial drift at moderate depths.

Outwash sand and gravel are material sorted and washed
by the melt water of glaciers. These deposits. are on stream
terraces and till plains along the larger drainageways.
Dempster, Enet, and Graceville: soils formed in loamy and
silty material overlying outwash sand and gravel.

Climate

Union County has a subhumid climate characterized by
cold winters, cool springs with considerable precipitation,
hot summers, and mild autumns with occasional rainy
periods. In winter soil-forming proeesses are mostly dormant.
The soils are frozen to a depth of 2 or 3 feet for 4 or 5 months
of the year. The depth to which the frest penetrates depends
mostly on the amount of snowfall late in fall or early in
winter. Most of the rainfall comes in the: first half of the
growing season, and a period of deficient rainfall commonly
occurs late in summer. More climatic data are given in the
section ‘‘Environmental Factors Affecting Soil Use.”

Climate, as a factor of soil formation, affects the weather-
ing of parent material through precipitation, fluctuation in
temperature, and the working of wind. Large differences in
climate can produce large differences in the soils that are
formed. The climate is fairly uniform: throughout Union
County, however, and differences in the soils cannot be at-
tributed to differences in climate alone. Its effects are modi-
fied by the effects of the other four factors of soil formation.

Plant and animal life
Many living organisms are important. to soil formation.

These include vegetation, animals, and micro-organisms

such as bacteria and fungi. The vegetation is generally re-
sponsible for the amount of organic matter, the color of the
surface layer, and the amount of nutrients. Plant roots pene-
trate the soil, make it porous, and encourage the development

of soil structure. The roots take up minerals in solution from
the lower parts of the soil and eventually return them to the
surface in the form of organic matter. Animals, such as earth-
worms, cicadas, and burrowing animals, help to keep the
soil open and porous and help to mix the humus with the
soils. Farthworm activity is very evident in friable, silty
and loamy soils, such as those of the Moody and Shindler
series, but is less evident in clayey soils, such as those of the
Albaton and Forney series. Burrowing animals have mixed
the soil horizons in some places, but their activities are less
important than those of earthworms. Miero-organisms such
as bacteria and fungi decompose vegetation, thus releasing
nutrients for plant food.

In Union County, mid and tall prairie grasses have had
more influence on: soil formation than any other living or-
ganism. The darkest colored, most fertile soils, such as
Alcester and Kennebec soils, generally formed where condi-
tions were most. favorable for dense vegetation. The lighter
colored, less fertile soils, such as Crofton and Shindler soils,
formed in areas where conditions were not favorable for good
stands of vegetation, such as on steeper slopes.

Man has had only a. minor influence on soil development,
but he has had a great influence on the potential of the soils
to support plants and animals. He has removed the native
vegetation from the seil and pulverized the surface layer
through plowing and cultivation. He has used inadequate
cropping sequences and failed to control runoff ; consequently,
many sloping soils have lost. much of their original tepseil
by accelerated erosion.

Relief

Relief, or lay of the land, influences the formation of soil
mainly through its: effect on runoff and drainage.

The soils in Union County are on nearly level bottom
lands, upland plains, and steep river breaks. Soil develop-
ment, therefore, varies greatly. Maximum development
takes place in well drained, nearly level or gently sloping
soils, such as Moody and Wentworth soils. Little or no de-
velopment takes place in soils in depressions or on bottom
lands that are flooded or have a high water table, such as
Albaton soils. Profile development is also slow on slopes
where runoff is rapid; soil horizons are thinner and less dis-
tinct than in less sloping soils. Lime is not so deeply leached
in the steeper soils, such as Crofton and Shindler soils. Soils
that receive beneficial moisture from runoff, such as Alcester
soils, have thick, dark colored profiles, and lime is leached
deeply.

More data on: relief in Union County are given in the sec-
tion “Environmental Factors Affecting Soil Use.”

Time

The formation of soils requires many years for changes to
take place in the parent material. A soil’s age, however, is
determined by the degree of soil development in a soil pro-
file. Soils that have little or no development are immature,
while those that have well expressed soil horizons are mature,
even though the parent materials from which they formed are
the same age.

Generally the longer the parent material has remained in
place, the more fully developed the horizons in the soil pro-
file are. Because of differences in. parent material and relief,
however, some soils develop more slowly than others.

The youngest soils, such as Calco and McPaul soils, formed
in recent alluvium. They remain young because new parent
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material is deposited periodically by floodwaters. The con-
stantly moist condition of some alluvial soils also inhibits
soil forming processes. Steeper soils are likely to be less de-
veloped than gently sloping soils. Steep soils, such as Crofton
soils, remain young because soil material is removed by
erosion almost as soon as it forms and, consequently, no
well-defined horizons develop. These soils, therefore, have
been affected little by time.

Classification of Soils

Soils are classified so that we can more easily remember
their significant characteristics. Classification enables us
to assemble knowledge about the soils, to see their relation-
ship 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 classifica-
tion, 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 organize and apply
knowledge about soils in managing farms, fields, and wood-
lands; 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 coun-
tries 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, readers interested in
developments of the current system should search the latest
literature available (8).

The current system of classification has six categories.
Beginning with the broadest, these categories are order, sub-
order, great group, subgroup, family, and series. In this
system the criteria used as a basis for classification are soil
properties that are observable and measurable. The proper-
ties are chosen, however, so that the soils of similar genesis,
or mode of origin, are grouped. The same property or sub-
divisions of this property may be used in several different
categories. In table 9 the soil series of Union County are
placed in four categories of the current system. Classes of the

TasLe 9.—Classification of sotl series

Series Family Subgroup Order
Albaton__ .. _____._.__ Fine, montmorillonitie (calcareous), mesic.. ... _______ Vertic Fluvaquents.________.___ Entisols.
Alcester_______...__. Fine-silty, mixed, mesic____ ... Cumulic Haplustolls___________ Mollisols.
Benclare_.__________ Fine, montmorillonitic, mesic_ . ... . . ______.___ Pachic Haplustolls_.___________ Mollisols.
Blencoe_. ... _._._. Clayey over loamy, montmorillonitic, mesic_ .. ________.__.__ Aquic Hapludolls______________ Mollisols.
Blyburg_ ... ... Coarse-silty, mixed, mesic_ - . oo _____.. Fluventic Hapludolls______.____ Mollisols.
Calco oo ... Fine-silty, mixed (calcareous), mesic._.__ . ... _______.____ Cumulic Haplaquolls___________ Mollisols.
Chancellor______._____ Fine, montmorillonitie, mesic_ ... ... _______.._____ Typic Arglaquolls. . ___________ Mollisols.
Crofton______._..____ Fine-silty, mixed (calcareous), mesic_.____ . ______________ Typic Ustorthents_ . __________. Entisols.
Davis____._________. Fine-loamy, mixed, mesic. _ . . . oo . ______.._. Pachic Haplustolls_____________ Mollisols.
Dempster_ .. _____._. Fine-silty over sandy or sandy-skeletal, mixed, mesic___._...__._ Udic Haplustolls. .. ______.____ Mollisols.
Egan_________._____ Fine-silty, mixed, mesic______ ... __._.__.. Udic Haplustolls_ . ... _.__._._.__ Mollisols.
Enet'. ___________.___ Fine-loamy over sandy or sandy-skeletal, mixed, mesic._._._. Pachic Haplustolls_.__________._ Mollisols.
Fluvaquents_ ____.___ Loamy, mixed (calcareous), mesic. .. ... ________.._. Typic Fluvaquents. .. ______.__ Entisols.
Forney.__. . __._._____ Fine, montmorillonitic, nonacid, mesic___.___________.______ Vertic Fluvaquents.____._.____ Entisols.
Grable._________._.__ Coarse-silty over sandy or sandy-skeletal, mixed (calcareous), | Mollic Udifluvents__.__________ Entisols.

mesic.
Graceville_ __________ Fine-silty, mixed, mesic__ ... _._____. Pachic Haplustolls____________. Mollisols.
Haynie2 ____. ____.__. Coarse-silty, mixed (calcareous), mesic___ ... _____...____ Mollie Udifluvents_._ ... __.__ Entisols.
James_________._._____ Fine, montmorillonitic (calcareous), mesic.._ ... _____._.._._ Cumulic Haplaquolls.__._______ Mollisols.
Kennebec_________.. Fine-silty, mixed, mesic__ ___ . .. _. Cumulic Hapludolls.____.______ Mollisols.
Lakeport 3 __________ Fine, montmorillonitic, mesic_ ... . ______.___.__ Aquic Hapludolls_.____________ Mollisols.
Lamo_______________ Fine-silty, mixed (calcareous), mesic.__ .- ... . _...___.._ Cumulic Haplaquolls___________ Mollisols.
Luton____________..__ Fine, montmorillonitic, mesic_ _ .. ______ . ________._____. Vertic Haplaquolls_____________ Mollisols.
MePaul .. ___________ Coarse-silty, mixed (calcareous), mesic___._ . _______._____. Mollic Udifluvents_.._....____. Entisols.
Modale. - ___..___._ Coarse-silty over clayey, mixed (calcareous), mesic.__._._.__ Aquic Udifluvents_____._______ Entisols.
Moody - . Fine-silty, mixed, mesic._ ___ . __ ... ____ Udic Haplustolls. . - . _____..___ Mollisols.
Nora___.______.____ Fine-silty, mixed, mesic____ . . o ... Udic Haplustolls. . . ________ Mollisols.
Omadi__.__________. Fine-silty, mixed, mesic_______ el Fluventic Hapludolls_________._ Mollisols.
Onawa.____._______. Clayey over loamy, montmorillonitic (calcareous), mesic. .___ Mollic Fluvaquents____.__..___ Entisols.
Percival_.____________ Clayey over sandy or sandy-skeletal, montmorillonitic (cal- | Aquic Udifluvents_ .. ... _____ Entisols.
careous), mesic.
Salix_______.___.___. Fine-silty, mixed, mesic.___ __ . Typic Hapludolls______________ Mollisols.
Salmo___.___________ Fine-silty, mixed (calcareous), mesic____ ... ... ______._. Cumulic Haplaquolls___________ Mollisols.
Sarpy - - - oo ___ Mixed, mesic. - .- Typic Udipsamments_ . ___.___. Entisols.
Shindler______.______ Fine-loamy, mixed, mesic_ - _ - - oo .. Udorthentic Haplustolls__ ______ Mollisols.
Storla_____.__________ Fine-loamy over sandy or sandy-skeletal, mesic__.___________ Aeric Calciaquolls..___________ Mollisols.
Thurman____________ Sandy, mixed, mesic___ o L____ Udorthentic Haplustolls________ Mollisols.
Wakonda.______.___. Fine-~silty, mesic. - - e e Aeric Calciaquolls___._________ Mollisols.
Wentworth______.___ Fine-silty, mixed, mesic__ _ . _ ... Udic Haplustolls. .. ________.__. Mollisols.
Whitewood _.._____.. Fine-silty, mixed, mesic___ ... ... Cumulic Haplaquolls__.___..___ Mollisols.
Worthing____________ Fine, montmorillonitic, mesie_ - ... ... Typic Argiaquolls_ . __________ Mollisols.

1 Enet soils are taxadjuncts because they have thicker transitional horizons of sandy loam and they are more deeply leached than is described as

the range of the series.

2 Haynie soils are taxadjuncts because the surface layer is lighter than very dark grayish brown (10YR 3/2 or 2.5Y 3/2), moist.
¢ Lakeport soils are taxadjuncts because of fine stratification in the control section,
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current system are briefly defined in the following para-
graphs.

OrpER.—Ten soil orders are recognized. The properties
used to differentiate among soil orders are those that tend
to give broad climatic groupings of soils. Three exceptions
to this are the 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. An example is
Mollisol.

SuBorbpER.—Each order is divided into suborders using
those soil characteristics that seem to produce classes with
the greatest genetic similarity. The suborders are more nar-
rowly defined than the orders. The soil properties used to
separate suborders are mainly those that reflect either the
presence or absence of a water table at a shallow depth; soil
climate; the accumulation of clay, iron, or organic carbon
in the upper solum; cracking of soils caused by a decrease
in soil moisture; and fine stratification. The names of sub-
orders have two syllables. The last syllable indicates the
order. An example is Aquoll (Aqu, meaning water or wet,
and oll, from Mollisol).

GreAT Grour.—A soil suborder is divided into great
groups on the basis of uniformity in the kinds and sequence
of soil horizons and features. The horizons used to make sepa-
rations are those in which clay, carbonates, and other con-
stituents have accumulated 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, and
aguoll, as defined under suborder).

Suserour.—A great group is divided into subgroups, one
representing 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, sub-
order, or order. Other subgroups may have soil properties
unlike those of any other great group, suborder, or order.
The names of subgroups are derived by placing one or more
adjectives before the name of the great group. An example
is Typic Haplaquolls (a typical Haplaquoll).

FamiLy.—Soil families are separated within a subgroup
primarily on the basis of properties important to the growth
of plants or to the behavior of soils when used for engineer-
ing. Among the properties considered are texture, miner-
alogy, reaction, soil temperature, permeability, soil depth,
and consistence. A family name consists of a series of ad-
jectives preceding the subgroup name. The adjectives are
the class names for texture, mineralogy, and other criteria
that are used as family differentiae.

Environmental Factors Affecting

Soil Use

The major natural and cultural factors affecting the use
and management of the soils in Union County are discussed
in this section. These factors include natural vegetation,
relief, water, climate, population, school facilities, manu-
facturing and business services, and trends in soil use.

Natural Vegetation

The natural vegetation of Union County was mostly
grasses. Trees and shrubs grew on the breaks and lower

bottom lands of the Big Sioux and Missouri Rivers. Native
grasses were mainly big bluestem, blue grama, green needle-
grass, indiangrass, switchgrass, and western wheatgrass.
Native trees were mostly boxelder, eastern cottonwood, and
willow. Only a few acres of natural vegetation remain. These
are mainly on the more poorly drained bottoms and on some
breaks adjacent to the bottoms of the Big Sioux River.

Relief

The valleys of the Big Sioux and Missouri Rivers merge
several miles north of Elk Point and make up an area of
about 225 square miles. The elevation ranges from less than
1,100 feet to about 1,200 feet. The bottoms of the Big
Sioux River are subject to flooding, but large dams on the
Missouri River protect most of these bottoms. Slopes are
level and nearly level.

The relief in much of the northern part of the county is
rolling, and the drainage pattern is well defined. Slopes are
mostly long and smooth and range from 2 to 30 percent.
Steeper areas are on the sides of the Big Sioux River Valley
and its tributaries. The elevation in this area ranges from
1,250 to 1,450 feet.

The uplands on the western side of the county are mostly
nearly level to gently undulating. Slopes are short and are
broken by numerous small depressions and narrow swales.
The elevation ranges from about 1,320 to 1,500 feet in the
northwestern corner of the county. Natural drainage is
poorly defined in this area.

Water

Ground water reservoirs in Union County make up a
large and reliable source of water for domestic, industrial,
stock, and municipal use. All areas of the county are under-
lain by one or more aquifers that yield small to very large
supplies of water. The quality of water varies, but most of
the ground water from wells and aquifers has a high content
of dissolved minerals.

The largest reservoir of ground water in the county is in
the sandy and gravelly glacial outwash deposits (5). These
deposits underlie the recent alluvial sediment in the valleys
of the Big Sioux River, the Missouri River, and many other
streams. This reservoir is the source of high yielding wells
for irrigation and public water supplies. The depth of these
wells ranges from 40 to 125 feet.

Abundant water is also present in the recent alluvial de-
posits of most stream valleys in the county. Shallow wells
10 to 40 feet deep serve many of the farms in the valleys
of the Big Sioux and Missouri Rivers, but an adequate quan-
tity of water suitable for irrigation or for industrial or munie-
ipal use can be difficult to obtain at these shallow depths.

Small quantities of water are in stratified sand lenses in
glacial till. Enough water for domestic and livestock use can
be obtained from these small reservoirs, but the volume of
water is generally not enough for irrigation or public water
supplies.

Deep artesian aquifers are another large source of ground
water (9). These aquifers are in the sandstones of the Dakota
Formation. The wells penetrating this formation range from
300 to 1,400 feet in depth. They provide water for domestic
and livestock use on many of the farms in the northern half
of the county. Much of the artesian water, however, is not
suitable for irrigation because of its poor chemical quality.



UNION COUNTY, SOUTH DAKOTA 83

in the Albaton-Haynie-Onawa
association.

Figure 18.—McCook Lake

Surface water in the county includes perennial streams;
small, manmade reservoirs; and MceCook Lake (fig. 18).
Some water for irrigation is taken from the Missouri and
Big Sioux Rivers. These surface waters also are used for
fishing, boating, and water skiing.

Climate ¢

Union County has a continental climate that is charac-
terized by cold winters and hot summers. Precipitation is
generally light in winter and occurs as snow. About 78 per-
cent of the annual precipitation falls during the growing
season.

This climatic summary is based on data compiled by the
National Oceanic and Atmospheric Administration in Ver-
million, South Dakota, 8 miles west of Union County. Union
County has no long-term recording station. Weather data
taken at Hawarden, Iowa, east of Union County, agrees
with the data taken at Vermillion. The elevation of the
station at Vermillion is 1,190 feet above sea level, which is
typical of Union County except for some hills in the northern
part where the elevation ranges to 1,490 feet.

The temperature in the county is 90° F or higher on an
average of 36 days a year. Temperatures above 100° occur
3 times a year. The warmest month recorded was July 1955
when the average maximum temperature was 92.5° and the
average minimum was 67.3°. In winter the temperature
drops to —20° or lower about once a year. The coldest month
recorded was January 1963 when the average maximum
temperature was 22.8° and the average minimum was —1.9°.
The temperature drops below 0° on 17 days a year.

Table 10 gives the probability of specified temperatures
after certain dates in spring and fall. This table shows that
the probability of a 32° F temperature occurring after May 4
is 50 percent. In other words, in about 5 years out of 10 a
temperature of 32° F occurs on or after May 4. Similarly,
table 10 shows that the probability of a 32° F temperature
occurring on or before October 5 is 50 percent. Based on
these two dates, the average growing season is 154 days.

Other data on temperature and precipitation are given

¢ By WiLLiam F. LyTig, South Dakota State University.

by month in table 11. The least amount of precipitation in
a year—12.76 inches—was recorded in 1956, and the greatest
amount—38.60 inches—was recorded in 1951. Precipitation
in the growing season has ranged from 10.27 inches in 1956
to 30.29 inches in 1951. Most of the rainfall during the grow-
ing season comes from thunderstorms of widely differing
intensity. About once a year 1.25 inches of rain falls in 1
hour, and about once in 5 years 2 inches of rain falls in 1
hour. At least once a year 2 inches of rain falls in 24 hours,
and about once in 5 years 3.5 inches of rain falls in 24 hours.

The average annual snowfall at Vermillion is 22.7 inches.
Snow protects fields and pastures, but a heavy cover of snow
generally delays fieldwork in spring. The least amount of
snow during the 1941-70 period was 10.9 inches in 1967-68.
The greatest snowfall was in the winter of 1968-69 when
51.3 inches was recorded. The greatest snowfall in one day
was 12 inches on December 22, 1968, Strong winds in winter
cause snow cover to be deeper in sheltered places and less
deep on open fields that have little or no vegetation or crop
residue.

About 60 percent of the possible sunshine can be expected
in an average year. In July or August 75 percent can be
expected.

Windspeed averages 12.5 miles per hour in the summer,
and the prevailing direction is south. During winter the wind
averages 11 miles per hour, and the prevailing direction is
northwest. A windspeed of more than 50 miles per hour can
occur during any month of the year, but it is more likely to
occur in the summer during thunderstorms. Thunderstorms
oceur on about 40 to 45 days a year. Hail occasionally accom-
panies the thunderstorms and can be expected 3 days a year.
Hail is most likely to fall in June.

The relative humidity differs widely from early morning
to afternoon and from day to day. The annual average hu-
midity is 80 percent in the morning and 60 percent in the
afternoon.

The potential water loss from soil and crops is indicated by
the loss of water from an evaporation pan. The average
annual evaporation from a National Weather Service stand-
ard class A pan is 52 inches, 41 inches of which evaporates
from May through October. The average annual evaporation
rate from small lakes is about 39 inches, and the loss from
soil and crops is generally less, depending on the available
moisture.

Cultural Features

Union County was created as Cole County in 1862 by the
first legislature of Dakota Territory. In 1863 the county was
1I:ien:zmimed Union County, and its current boundaries were

xed.

According to the U.S. Census Bureau, the population of
Union County in 1970 was 9,643, a slight decrease from
10,197 in 1960. About 4,710 people lived on farms. Elk Point,
the county seat, had a population of 1,372; Beresford, the
largest town, had 1,655 people. North Sioux City had a
population of 860.

School facilities in the county consist of elementary and
high schools in Alcester, Beresford, Elk Point, Jefferson, and
North Sioux City. Colleges and universities are located in
nearby Sioux Falls and Vermillion in South Dakota and in
Sioux City, Iowa. Sioux City and Sioux Falls also are the
sites of vocational and business schools.

Interstate highway 29, U.S. highway 77, and State high-
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TaBLE 10.—Probability of selected temperatures after specified dates in spring and before specified dates in fall
[From data recorded at Vermillion, South Dakota, 1941-70]

Dates for given probability and temperature

Probability
16° F or lower 20° F or lower 24° F or lower 28° F or lower 32° F or lower 36° F or lower

After specified date in spring:

90 percent. ___--o_—ooceo- March 3 March 13 March 21 April 2 April 14 April 24

70 percent . - ... ______. March 11 March 20 March 29 April 9 April 21 May 1

50 pereent . - oo cooocooa- March 25 April 3 April 13 April 23 May 4 May 13

30 percent . oo oanoo-- April 7 April 15 April 27 May 6 May 17 May 25

10 percent. - oo April 14 April 22 ay 5 May 14 May 24 May 31
Before specified date in fall:

10 percent. - oo coooooo_. October 18 October 15 October 6 September 25 September 14 September 2

30 percent_ . oo oo October 27 October 21 October 13 October 2 September 21 September 10

50 percent_ _ . oo oooooo-- November 12 November 3 October 26 October 18 October 5 September 26

70 percent_ _ ..o _—a__--. November 28 November 14 November 7 November 1 October 18 October 11

90 pereent. - - - oo December 7 November 21 November 14 November 9 October 25 October 19

ways 11, 46, 48, and 50 are the main routes for motor trans-
portation. Graveled or hard-surfaced roads are on nearly
every section line. Two railroads serve the county. Daily
flights of several commercial airlines are available at nearby
Sioux City.

The 1963 U.S. Census of Manufacturing reported 8 manu-
facturing establishments in the county. Public stockyards
and packing firms in Sioux City and Sioux Falls provide
markets for livestock producers. Auction sales barns are in
smaller towns of Union and adjacent counties. Grain ele~
vators in Alcester, Beresford, Elk Point, and Jefferson pro-
vide markets for the sale of grain.

Retailers of farm equipment, hardware, and other farm
supplies are in most of the towns in the county and also in
neighboring Sioux City, Sioux Falls, and Vermillion.

Trends in Soil Use

The U.S. Census of Agriculture in 1890 reported 1,373
farms in the county with an average size of 167 acres. Since
then the number of farms has gradually decreased while the
average size has increased. In 1969 there were 949 farms, and
the average size was 285 acres.

Field crops accounted for about 27 percent of Union
County’s cash farm income. In terms of value of production
in 1967, corn accounted for 65 percent of all field crops pro-
duced followed by soybeans with 20 percent.

During the period 1958 to 1971, corn harvested for grain
ranged from 80,500 acres in 1958 to 115,300 acres in 1971.
Average yield per acre in 1971 was 70 bushels. The acreage
planted to soybeans had increased from 11,200 acres in 1951

TasLe 11.—Temperature and precipitation data
[Data from Vermillion. Period of record 1941-70]

Temperature Precipitation
1 year in 10 Average number
will have— of days that have—
Month Average | Average | Average | Maximum | Minimum Average
daily daily monthly | monthly | monthly total
maximum | minimum total total total snowfall | Snowfall Snow
Less More of 1inch |depth of 1
than— than— or more inch
or more
°F °F Inches Inches Inches Inches Inches Inches
January _ . __ooooo__ .- 30.4 7.9 0.47 1.50 .10 0.97 4.4 2 14
February. . . oocoaa__ 35.7 13.0 .85 2.45 A1 1.87 6.6 2 13
March___ . 44.8 22.8 1.16 3.42 .10 .33 2.22 6.8 3 11
April ..o e 63.3 37.0 2.21 5.09 .24 .75 4.02 .5 ® )
BY oL 74.1 48.0 3.74 7.87 1.00 1.73 6.11 1 o) o
June. - . 82.8 58.2 4.28 7.23 1.09 2.03 6.91 0 0 0
171} 2N 88.0 62.8 3.38 7.48 .66 1.30 5.92 0 0 0
August. _ oo 86.7 61.0 3.18 8.19 .19 .83 6.18 0 0 0
September_ ____________ 77.2 50.7 2.57 7.38 .36 .85 4.72 0 0 0
October. ____ oo 67.2 39.9 1.57 6.01 0 11 3.57 2 * ®
November. . _____.___.__ 48.9 25.6 .85 2.84 0 .08 1.94 2.9 1 3
December..___.._______ 35.0 14.0 .67 2.58 0 .08 1.47 6.2 2 11
Year. oo 61.1 37.0 24.93 238.60 $12.76 18.08 32.66 27.7 10 55
! Less than one-half day. 2 Tn 1951. 8 In 1956.
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to 41,500 acres in 1971. In 1971 the average yield per acre of
soybeans was 24.5 bushels. The acreage planted to oats had
steadily decreased during those 20 years. In 1971 oats were
planted on 26,500 acres, and the average yield per acre was
58 bushels. Alfalfa grown for hay had also declined. In 1971
alfalfa was harvested for hay on 8,600 acres, and the average
yield per acre was 3.2 tons. Minor amounts of barley,
sorghum, and wheat also were grown.

In 1959 irrigated crops were harvested on 1,723 acres. This
increased to 3,210 acres in 1970. Corn and alfalfa were the
main irrigated crops.

The sale of livestock and livestock products accounted for
about 66 percent of cash farm income in the county. Cattle
and swine accounted for most of this income. In 1969 there
were 45,003 cattle, 55,776 hogs, 4,697 sheep, and 50,965
chickens on farms. The number of cattle included 2,315 cows
kept for milk production. The number of cattle raised for beef
production has steadily increased during the past 40 years;
the number of hogs has fluctuated according to market condi-
tions; and the number of sheep and chickens has steadily
declined.

Additional information on the trends in crop and live-
stock production can be obtained from the annual reports of
the South Dakota Crop and Livestock Reporting Service.
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Glossary

Alluvium, Material, such as sand, silt, or clay, deposited on land by
streams.

Available water capacity (available moisture capacity). The capacity
of soils to hold water available for use by most plants. It is com-
monly defined as the difference between the amount of soil water
at field moisture capacity and the amount at wilting point. It is
commonly expressed as inches of water per inch of soil. The ca-
pacity, in inches, in a 60-inch profile or to a limiting layer is ex-

pressed as—
Inch
Very low_ . 0 5
Low_ .. 3tob
Moderate_ ... ... 6tc9

Bottom land. The normal flood plain of a stream, subject to frequent
flooding.

Calcareous soil. A soil containing enough calcium carbonate (com-
monly with magnesium carbonate) to effervesce (fizz) visibly
when treated with cold, dilute hydrochloric acid. A soil having
measurable amounts of calcium carbonate or magnesium carbonate.

Clay. As a soil separate, the mineral soil particles less than 0.002 milli-
meter 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.

Concretions. Grains, pellets, or nodules of various sizes, shapes, and
colors consisting of concentrated compounds or cemented soil
grains. The composition of most concretions is unlike that of the
surrounding soil. Calcium carbonate and iron oxide are common
compounds in concretions.

Consistence, soil. The feel of the soil and the ease with which a lump
can be crushed by the fingers. Terms commonly used to describe
consistence are—

Loose.—Noncoherent when dry or moist; does not hold together
in a mass.

Friable—When moist, crushes easily under gentle pressure be-
tween thumb and forefinger and can be pressed together
into a lump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinctly noticeable.

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; little affected by moistening,

Contour stripcropping (or contour farming). Growing crops in strips
that follow the contour. Strips of grass or close-growing crops are
alternated with strips of clean-tilled crops or summer fallow.

Diversion (or diversion terrace). A ridge of earth, generally a terrace,
built to protect downslope areas by diverting runoff from its natural
course.

Drainage class (natural). Refers to the frequency and duration of
periods of saturation or partial saturation during soil formation,
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
classes of natural soil drainage are recognized:

Excessively drained.—Water is removed from the soil very
rapidly. Excessively drained soils are commonly very coarse
textured, rocky, or shallow. Some are steep. All are free
of the mottling related to wetness.

Somewhat excessively drained.—Water is removed from the soil
rapidly. Many somewhat excessively drained soils are sandy
and rapidly pervious. Some are shallow. Some are so steep
that much of the water they receive is lost as runoff. All are
free of the mottling related to wetness.

Well drained.—Water is removed from the soil readily, but not
rapidly. It is available to plants throughout most of the
growing season, and wetness does not inhibit growth of
roots for significant periods during most growing seasons.
Well drained soils are commonly medium textured. They are
mainly free of mottling,

Moderately well drained.—Water is removed from the soil some-
what slowly during some periods. Moderately well drained
soils are wet for only a short time during the growing season,
but periodically for long enough that most mesophytic
crops are affected. They commonly have a slowly pervious
layer within or directly below the solum, or periodically
receive high rainfall, or both.

Somewhat poorly drained.—Water is removed slowly enough
that the soil is wet for significant periods during the growing
season. Wetness markedly restricts the growth of mesophytic
crops unless artificial drainage is provided. Somewhat poorly
drained soils commonly have a slowly pervious layer, a high
water table, additional water from seepage, nearly continu-
ous rainfall; or a combination of these.

Poorly drained—Water is removed so slowly that the soil is
saturated periodically during the growing season or remains
wet for long periods. Free water is commonly at or near the



86 SOIL SURVEY

surface for long enough during the growing season that most
mesophytic crops cannot be grown unless the soil is arti-
ficially drained. The soil is not continuously saturated in
layers directly below plow depth. Poor drainage results from
a high water table, a slowly pervious layer within the pro-
file, seepage, nearly continuous rainfall, or a combination
of these.

Very poorly drained.—Water is removed from the soil so slowly
tﬁat free water remains at or on the surface during most of
the growing season. Unless the soil is artificially drained,
most mesophytic crops cannot be grown. Very poorly
drained soils are commonly level or depressed and are fre-
quently ponded. Yet, where rainfall is high and nearly con-
tinuous, they can have moderate or high slope gradients,
as for example in ‘“hillpeats” and “‘climatic moors.”

Erosion. The wearing away of the land surface by running water, wind,
ice, or other geologic agents and by such processes as gravitational
creep.

Efosion (geologic). Erosion caused by geologic processes acting
over long geologic periods and resulting in the wearing away
of mountains and the building up of such landscape features
as flood plains and coastal plains. Synonym: natural erosion.

Erosion (accelerated). Erosion much more rapid than geologic
erosion, mainly as a result of the activities of man or other
animals or of a catastrophe in nature, for example, fire, that
exposes a bare surface.

Fertility, soil. The quality that enables a soil to provide plant nu-
trients, in adequate amounts and in proper balance, for the growth
of specified plants when light, moisture, temperature, tilth, and
other growth factors are favorable.

Glacial drift (geology). Pulverized and other rock material trans-
ported by glacial ice and then deposited. Also the assorted and un-
assorted material deposited by streams flowing from glaciers.

Glacial till (geology). Unassorted, nonstratified glacial drift consisting
of clay, silt, sand, and boulders transported and deposited by
glacial ice.

Grassed waterway. A natural or constructed waterway, typically
broad and shallow, seeded to grass as protection against erosion.
Conducts surface water away from cropland.

Gravel. Rounded or angular fragments of rock up to 3 inches (2 milli-
meters to 7.5 centimeters) in diameter. An individual piece is a
pebble.

Green manure (agronomy). A soil-improving crop grown to be plowed
under in an early stage of maturity or soon after maturity.

Horizon, soil. A layer of soil, approximately parallel to the surface,
having distinet characteristics produced by soil-forming processes.
The major horizons of mineral soil are as follows:

O horizon.—An organic layer, fresh and decaying plant residue,
at the surface of a mineral soil.

A horizon.—The mineral horizon, formed or forming at or near
the surface, in which an accumulation of humified organic
matter is mixed with the mineral material. Also, a plowed
surface horizon most of which was originally part of a B
horizon.

A2 horizon.—A mineral horizon, mainly a residual concentration
of sand and silt high in content of resistant minerals as a
result of the loss of silicate clay, iron, aluminum, or a com-
bination of these.

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 distinctive
characteristics caused (1) by accumulation of clay, sesqui-
oxides, humus, or a combination of these; (2) by prismatic
or blocky structure; (8) by redder or browner colors than
those in the A horizon; or (4) by a combination of these.
The combined A and B horizons are generally called the
solum, or true soil. If a soil lacks a B horizon, the A horizon
alone 1s the solum.

C horizon.—The mineral horizon or layer, excluding indurated
bedrock, that is little affected by soil-forming processes and
does not have the properties typical of the A or B horizon.
The material of a C horizon may be either like or unlike
that from which the solum is presumed to have formed. If
the material is known to differ from that in the solum the
Roman numeral IT precedes the letter C.

R layer.—Consolidated rock beneath the soil. The rock com-
monly underlies a C horizon, buf, can be directly below an
A or a B horizon,

Loam. Soil material that is 7 to 27 percent clay particles, 28 to 50 per-
cent silt particles, and less than 52 percent sand particles.

Loess. Fine grained material, dominantly of silt-sized particles, de-
posited by wind.

Minimum tillage. Only the tillage essential to crop production and
prevention of soil damage.

Mottling, soil. Irregular spots of different colors that vary in number
and size. Mottling generally indicates poor aeration and impeded
drainage. Descriptive terms are as follows: abundance—few,
common, and many; size—fine, medium, and coarse; and con-
trast—faint, distinct, and prominent. The size measurements are
of ‘the diameter along the greatest dimension. Fine indicates less
than 5 millimeters (about 0.2 inch); medium, from 5 to 15 milli-
meters (about 0.2 to 0.6 inch); and coarse, more than 15 milli-
meters (about 0.6 inch).

Parent material. The great variety of unconsolidated organic and
mineral material in which soil forms. Consolidated bedrock is
not yet parent material by this concept.

Pedon. The smallest volume that can be called “a s0il.” A pedon is
three dimensional and large enough to permit study of all horizons.
Its area ranges from about 10 to 100 square feet (1 square meter
to 10 square meters), depending on the variability of the soil.

Permeability. The quality that enables the soil to transmit water or
air, measured as the number of inches per hour that water moves
through the soil. Terms describing permeability are very slow
(less than 0.06 inch), slow (0.06 to 0.20 inch), moderately slow
(0.2 to 0.6 inch), moderate (0.6 to 2.0 inches), moderately rapid
(2.0 to 6.0 inches), rapid (6.0 to 20 inches), and very rapid (more
than 20 inches).

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed
in pH values. A soil that tests to pH 7.0 is described as precisely
neutral in reaction because it is neither acid nor alkaline. The de-
gree of acidity or alkalinity is expressed as—

pH H
Extremely acid______ Below 4.5 Neutral______________ 6.6 z"oo 7.3
Very strongly acid.._4.5 to 5.0 Mildly alkaline.______ 7.41t07.8
Strongly acid________ 5.1 to 5.5 Moderately alkaline___7.9 to 8.4
Medium acid.______. 5.6 t0 6.0 Strongly alkaline______ 8.5 to 9.0
Slightly acid . _ ____.. 6.1 to 6.5 Very strongly
alkaline_______ 9.1 and higher

Runoff. The precipitation discharged in stream channels from a drain-
age area. 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.

Saline soil. A soil containing soluble salts in an amount that impairs
growth of plants. A saline soil does not contain excess exchangeable
sodium.

Sand. As a soil separate, individual rock or mineral fragments from
0.05 millimeter to 2.0 millimeters in diameter. Most sand grains
consist of quartz. As a soil textural class, a soil that is 85 percent
or more sand and not more than 10 percent clay.

Silt. As a soil separate, individual mineral particles that range in di-
ameter from the upper limit of clay (0.002 millimeter) to the lower
limit of very fine sand (0.05 millimeter). As a soil textural class,
soil that is 80 percent or more silt and less than 12 percent, clay.

Soil. A natural, three-dimensional body at the earth’s surface that is
capable of supporting plants and 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.

Soil separates. Mineral particles less than 2 millimeters in equivalent
diameter and ranging between specified size limits, The names and
sizes of separates recognized in the United States are as follows:
very coarse sand (2.0 millimeters to 1.0 millimeter); coarse sand
(1.0 to 0.5 millimeter); medium sand (0.5 to 0.25 millimeter); fine
sand (0.25 to 0.10 millimeter); very fine sand (0.10 to 0.05 milli-
meter); silt (0.005 to 0.002 millimeter); and clay (less than 0.002
millimeter).

Solum. The upper part of a soil profile, above the C horizon, in which
the processes of soil formation are active. The solum in mature
soil consists of the A and B horizons. Generally, the characteristics
of the material in these horizons are unlike those of the under-
lying material. The living roots and other plant and animal life
characteristics of the soil are largely confined to the solum.

Stratified. Arranged in strata, or layers. The term refers 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.
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Structure, soil. The arrangement of primary soil particles into com-
pound particles or aggregates that are separated from adjoining
aggregates. The principal forms of soil structure are—platy (lami-
nated), prismatic (vertical axis of aggregates longer than hori-
zontal), 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 par-
ticles adhering without any regular cleavage, as in many hardpans).

Subsoil. Technically, the B horizon; roughly, the part of the solum
below plow depth.

Subsurface layer. Technically, the A2 horizon. Generally refers to a
leached horizon lighter in color and lower in content of organic
matter than the overlying surface layer.

Surface soil. The soil ordinarily moved in tillage, or its equivalent
in uncultivated soil, ranging in depth from 4 to 10 inches (10 to 25
centimeters). Frequently designated as the ‘“plow layer,”” or the
“Ap horizon.”

Terrace. An embankment, or ridge, constructed across sloping soils
on the contour or at a slight angle to the contour. The terrace in-
tercepts surface runoff so that it can soak into the soil or flow slowly
to a prepared outlet without harm. A terrace in a field is generally
built so that the field can be farmed. A terrace intended mainly for
drainage has a deep channel that is maintained in permanent sod.

Terrace (geologic). An old alluvial plain, ordinarily flat or undulating,
bordering a river, a lake, or the sea. A stream terrace is frequently
called a second bottom, in contrast with a flood plain, and is seldom

subject to overflow. A marine terrace, generally wide, was deposited
by the sea.

Texture, soil. The relative 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, sandy loam, loam,
silt, silt loam, sandy clay loam, clay loam, silty clay loam, sandy
clay, silty clay, and clay. The sand, loamy sand, and sandy loam
classes may be further divided by specifying ‘‘coarse,” “fine,” or
‘“very fine.”

Tilth, soil. The condition of the soil, especially the soil structure, as
related to the growth of plants. Good tilth refers to the friable
state and is associated with high noncapillary porosity and stable
structure. A soil in poor tilth is nonfriable, hard, nonaggregated,
and difficult to till.

Water table. The upper limit of the soil or underlying rock material
that is wholly saturated with water.

Water table, apparent. A thick zone of free water in the soil. An ap-
parent water table is indicated by the level at which water stands
in an uncased borehole after adequate time is allowed for adjust-
ment in the surrounding soil.

Water table, artesian. A water table under hydrostatic head, generally
beneath an impermeable layer. When this layer is penetrated, the
water level rises in an uncased borehole.

Water table, perched. A water table standing above an unsaturated
zone. In places an upper, or perched, water table is separated from
a lower one by a dry zone.






GUIDE TO MAPPING UNITS

Absence of a capability unit, pasture group, or windbreak group designation indicates that the mapping unit is
not placed in a specified grouping or that the individual soils of a mapping unit are designated separately
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.

Capability Pasture Windbreak

unit group group
Map -

symbol Mapping unit Page Symbol Page Letter Number
Ab Albaton silt loam, overwash------—--cccomommmcmaaoo 9 IIw-1 42 A 2
Ac Albaton silty clay------=c-=cmmmm e cmcee e m e 9 I11w-2 44 A 2
Ad Albaton silty clay, depressional-----e-ccococcanuao-—-- 9 Vw-2 46 B 10
Ae Alcester silt loam, 2 to 6 percent slopes------------ 10 ITe-1 42 K 1
Bd Benclare silty clay loam, somewhat poorly drained---- 11 ITw-1 42 A 2
Be Benclare soils, overwash-----ccomuommmm e 11 ITw-1 42 A 2
Bf Blencoe silty clay-—-—----—commmmmm e e e e 11 IIw-1 42 A 2
Bg Blyburg silt loam-=----coema e e e 12 I-1 41 F 3
Ca Calco silty clay loam, Wet----e--cemmmmommeccmn e 12 IVw-2 46 B 2
CbE2 Crofton silt loam, 12 to 17 percent slopes, eroded--- 14 Vie-3 46 G 10
CbF Crofton silt loam, 17 to 30 percent slopes----------- 14 Vie-3 46 G 10
CnB  Crofton-Nora silt loams, 2 to 6 percent slopes------- £ -- --- --
Crofton part----------ccomme oo -- I1Ie-6 43 G 8
Nora part-----cemomm oo -- Ile-3 42 F 3

CnD2 Crofton-Nora silt loams, 6 to 12 percent slopes,

eroded--—--= oo - e 14 IVe-2 45 -- -~
Crofton part-----c-mecmmm e -] memmme-- -- G 8
Nora part------c-mom oo R e -- F 3
Da Davis loame=-----—c o c o e e 16 I-1 41 K 1
De Dempster silty clay loam----=ce-mocmmmcccam e 16 I11s-3 43 D 6
EaB  Egan-Shindler complex, 2 to 6 percent slopes--------- 18 | ~------ -- -- 3
Egan part----cc-mmcmmmm e -- IIe-3 42 F --
Shindler part--------c-c-comomm e -- I1Ie-6 43 G --
EaC Egan-Shindler complex, 6 to 9 percent slopes--------- B S e -- -- 3
Egan part---------ccommme oo - -- I1le-2 43 F --
Shindler part---------ceccmmm oo -- IVe-2 45 G --
EmA  Enet loam, 0 to 2 percent slopes--------=-----c------- 19 I1s-3 43 D 6
EnB  Enet and Dempster soils, 2 to 6 percent slopes------- 19 ITIs-2 44 D 6
Fa Fluvaquents-=---==-- oo oo oo 19 TVw-2 46 A 2
Fb Fluvaquents, Wet----=-c--cemmmmoma e e 19 | ------- -- -- 10
Where grazable--------cccmmmmmm e -- Vw-2 46 -- --
Where nongrazable---c---ce-mmmmmcmacna e eeae oo -- VIIIw-1 47 - --
Fc Forney silty clay------c-c-mmmcmm e 20 I1Iw-2 44 A 2
Fe Forney soils, overwash------coeommmmcc e 21 IIw-1 42 A 2
Ga Grable silt loam-=-=-~c-mmomo e e mem e e 21 I1s-3 43 D 6
Gb Graceville silty clay loam--=-w-ccmmomocmmao oo 22 I-3 42 K 1
Ha Haynie silt lo@m~-=-~-c-ccmmmm e eee e 22 1-1 41 F 1
Hb Haynie silty clay loam--=m-mmewmm e e 22 I-1 41 F 1
Ja James silty clay---m-=-mmcmmmemm e am e 23 IVw-2 46 J 10
Ka Kennebec silty clay loam-------cecomommcmmoeaam o 24 I-1 41 K 1
La Lakeport silty clay loam----=--ece-ecccmmmmaocaacuoox 25 ITw-1 42 A 2
Lb Lamo silty clay loam-------ceoommmmmem e eeeemm 26 IIw-3 43 A 2
Ld Luton silty clay-=-=cemem e 26 IIIw-2 44 A 2
Ma McPaul silt loamem=--cme oo e eme e 27 I-1 41 F 1
Mb Modale silt loam-=--=-o- oo eeceeem 28 I-1 41 K 1
McA  Moody silty clay loam, 0 to 2 percent slopes--------- 28 I-2 42 F 3
McB  Moody silty clay loam, 2 to 6 percent slopes--------- 28 Ile-3 42 F 3
MdC  Moody-Nora silty clay loams, 6 to 10 percent slopes-- 28 ITle-2 43 F 3
NeF  Nora-Crofton silt loams, 20 to 50 percent slopes----- 30 [ ------- -~ -- 10
NOTa Part--r--—-m— s e e e cmcemaao - -- Vie-1 46 F --
Crofton part-------ce-c-mmmmm e -- VIiIe-1 47 -- --
Oa Omadi silt loam---=-=-cmmmmm oo 31 I-1 41 F 3
Ob Onawa Silty clay---=--—~comm o 31 | ------- -~ -- 2
Where drained-------c-ccmoommmmmae e -- IIw-3 43 A --
Where not drained-----------—ccmccmmme - -- Ivw-2 46 B --




GUIDE TO MAPPING UNITS--Continued

Map

symbol Mapping unit

Pa Percival silty clay-------cocmmmmommmmm e em
Sa Salix silty clay loam----------c-cmvmcmmmme oo
Sb Salmo silty clay loam, somewhat poorly drained------

ScB Sarpy loamy fine sand, 3 to 9 percent slopes--------
SdA  Sarpy silty clay overwash, 0 to 1 percent slopes----
SeA  Sarpy soils, 0 to 3 percent slopes------~-=-=-==---=-
ShD Shindler clay loam, 9 to 15 percent slopes----------
ShE Shindler clay loam, 15 to 30 percent slopes---------
St Storla 10aM---==-====memc—mmecmmcmmc e —cmmemmm———m o
TaB  Thurman fine sandy loam, 3 to 9 percent slopes------
Wa Wakonda-Worthing-Chancellor compleXx---==-=-=ccoaaneann
Wakonda part-----=--=c-ccemmme e oo

Worthing part----ceeco oo e

Where drained----=c-commmmmmcc e

Where not drained----------cacmmccmcaoaoo

Chancellor part-------=--===F-momcoooooommooo

WbA * Wentworth silty clay loam, 0 to 2 percent Slopes----
WbB  Wentworth silty clay loam, 2 to 6 percent slopes----
We Wentworth-Worthing silty clay loams-----=c--coecacao
Wentworth parte--e-eeecom e eeeeme oo

Worthing part----=------meommmcmmceeeeeaeoo

Where drained----=-ceeemocaomacaccmcaonaan

Where not drained-------ccocomcmcamcoman

Wh Whitewood silty clay loam-===--cccememmommaocaaanan
Where drained---=--=-cmmmmmoc e

Where not drained-=-----c-cmccmmmme e m

Wo Worthing silty clay loam---=-=-eemoeceoccmacoaoonnx
Where drained---------comccmcmc o caaam

Where not drained-------ec-cmcaccmmmcmnccanaaa-

Ws Worthing-Chancellor silty clay loams-----e=-e--oo---
Worthing part---=----cecmommme e

Where drained----=----cccmmmmmmcemacccaa-

Where not drained-------cccommccmcmancua-

Chancellor paTt---=----=-cccmmmmmmom oo

Page

Capability Pasture  Windbreak
unit group group
Symbol Page Letter Number
IIw-3 43 A 2
I-1 41 F 3
I1Iw-3 44 J 10
VIs-1 47 H 7
Ivs-1 46 H 7
IVs~1 46 H 7
Vie-3 46 G 10
Vie-3 46 G 10
11Is-4 44 D 1
IVe-3 45 H 5
Ile-4 42 F 1
------- -- -- 10
ITIw-1 44 A --
Vw-2 46 B --
ITw-1 42 A 2
I-2 42 F 3
I1Ie-3 42 F 3
I-2 42 F 3
------- -- -- 10
I1Iw-1 44 A --
Vw-2 46 B --
------- -- -- 2
IIw-2 43 A --
IVw-2 46 B --
------- -- -- 10
ITIw-1 44 A --
Vw-2 46 B --
------- -- -- 10
I1Tw-1 44 A --
Vw-2 46 B --
IIw-1 42 A 2
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NRCS Accessibility Statement

This document is not accessible by screen-reader software. The Natural
Resources Conservation Service (NRCS) is committed to making its information
accessible to all of its customers and employees. If you are experiencing accessibility
issues and need assistance, please contact our Helpdesk by phone at
1-800-457-3642 or by e-mail at ServiceDesk-FTC@ftc.usda.gov. For assistance with
publications that include maps, graphs, or similar forms of information, you may also
wish to contact our State or local office. You can locate the correct office and phone
number at http://offices.sc.egov.usda.gov/locator/app.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability, and
where applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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