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This is a publication of the National Cooperative Soil Survey, a joint effort
of the United States Department of Agriculture and agencies of the States,
usually the Agricultural Experiment Stations. In some surveys, other Federal
and local agencies also contribute. The Soil Conservation Service has 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, regardless of race, color, national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was completed in the period 1967-74.
Soil names and descriptions were approved in 1975. Unless otherwise indicated,
statements in the publication refer to conditions in the survey area 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 Walworth County Conservation District.

Soil maps in this survey may be copied without permission, but any enlarge-
ment 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.

Cover: Typical ranch on Opal-Sansarc clays, 6 to 15 percent slopes.
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Foreword

The Soil Survey of Walworth County, South Dakota, contains much infor-
mation useful in any land-planning program. Of prime importance are the pre-
dictions of soil behavior for selected land uses. Also highlighted are limitations
or hazards to land uses that are inherent in the soil, improvements needed to
overcome these limitations, and the impact that selected land uses will have on
the environment.

This soil survey has been prepared for many different users. Farmers,
ranchers, foresters, and agronomists can use it to determine the potential of
the soil and the management practices required for food and fiber production.
Planners, community officials, engineers, developers, builders, and homebuyers
can use it to plan land use, select sites for construction, develop soil resources,
or identify any special practices that may be needed to insure proper per-
formance. Conservationists, teachers, students, and specialists in recreation,
wildlife management, waste disposal, and pollution control can use the soil sur-
vey to help them understand, protect, and enhance the environment.

Many people assume that soils are all more or less alike. They are
unaware that great differences in soil properties can occur even within short
distances. Soils may be seasonally wet or subject to flooding. They may be
shallow to bedrock. They may be too unstable to be used as a foundation for
buildings or roads. Very clayey or wet soils are poorly suited to septic tank ab-
sorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

These and many other soil properties that affect land use are described in
this soil survey. Broad areas of soils are shown on the general soil map; the lo-
cation of each kind of soil is shown on detailed soil maps. Each kind of soil in
the survey area is described, and much information is given about each soil for
specific uses. Additional information or assistance in using this publication can
be obtained from the local office of the Soil Conservation Service or the
Cooperative Extension Service.

We believe that this soil survey can help bring us a better environment
and a better life. Its widespread use can greatly assist us in the conservation,
development, and productive use of our soil, water, and other resources.

R. D. Swenson
State Conservationist
Soil Conservation Service

vii
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SOIL SURVEY OF WALWORTH COUNTY, SOUTH DAKOTA

By Kenneth J. Heil, Soil Conservation Service

Soils surveyed by Kenneth J. Heil, Edgar H. Ensz, John Kalvels,
Roland K. Krauss, Loren Nestrud, Thomas Schumacher, and Loren D. Schultz,
Soil Conservation Service

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

WALWORTH COUNTY is in the north-central part of
South Dakota (see facing page). It has a total area of 750
square miles, or 480,000 acres, which includes 20,672 acres
of open water. Selby is the county seat.

The county is mostly in the Coteau du Missouri division
of the Missouri Plateau part of the Great Plains
province(3). The western edge of the county is in the Mis-
souri River Trench, which is partly occupied by Lake
Oahe, an impoundment on the Missouri River. Most of the
county is an undulating to gently rolling glaciated plain.
Relief is hilly to steep on the breaks adjacent to Lake
Oahe. It is rolling to hilly on the sides of the valley cut by
Swan Creek where the creek flows westerly from Swan
Lake to Lake Oahe. Some hilly to steep glacial moraines
are in the eastern part of the county. Elevation ranges
from about 1,700 feet at the mouth of Swan Creek in the
southwestern part of the county to 2,000 feet in the
northeastern part.

General nature of the county

This section gives general information concerning the
county. It discusses settlement, natural resources, climate,
and farming.

Settlement

French fur traders probably frequented Walworth
County before Lewis and Clark passed the county on
their way up the Missouri River early in the 19th centu-
ry. The first settlement along the Missouri River, at the
mouth of Swan Creek, was established by Antoine
LeBeau in 1873.

Walworth County was established by an act of the 1873
Dakota Territory Legislature. It was formally organized
in 1883, when the settlement of LeBeau was selected as
the first county seat. The county seat was later moved to
Bangor and, in 1906, to Selby.

Rapid settlement of the county began in 1901, when
railroads were extended into the county. The river town
of Evarts, about 16 miles upstream from LeBeau, was the

terminus of one railroad and soon became the main trad-
ing and shipping center for a large area.

In 1906, a railroad bridge was constructed across the
Missouri River at a site several miles upstream from
Evarts. The town of Mobridge, which was established at
this site, quickly replaced Evarts as a railroad and busi-
ness center. The strategic site of Mobridge was further
enhanced by the construction of a highway bridge across
the river in 1924.

The county was settled quickly between 1901 and 1920.
In 1920, the population was 8,447. It began to decline dur-
ing the drought and the depression of the 1930’s. In 1950,
it was 7,648. The growth of towns accounted for an in-
crease to 8,097 by 1960. The continued decrease of farm
population in the next decade offset modest gains in
Mobridge. By 1970, the population of the county had
decreased to 7,842. Selby had a populaton of 957;
Mobridge, 4,545; Java, 305; and Glenham, 178. The villages
of Akaska and Lowry each have less than 50 inhabitants.
The pioneer towns of Bangor, Evarts, and LeBeau remain
only as historic sites.

Natural resources

Soil is the most important natural resource in the coun-
ty. Crops produced on farms and livestock that graze the
grasslands are marketable products that are affected by
the soil.

In most of the county, water is adequate for domestic
use and watering of livestock. In glaciated areas, wells
range from 6 to 300 feet deep. The quantity and quality
ranges from poor to good. Generally, the most important
sources are areas where there are thick deposits of out-
wash sand and gravel. An aquifer in the southeastern
part of the county supplies water in quantities sufficient
for irrigation. Surface water impoundments and deep
wells are the main sources of water in those parts of the
county where clay shale is near the surface. The Dakota
Group of sandstones is a source of water in wells, which
generally are about 1,800 feet or more deep. Lake Oahe is
an important source of water for domestic use and irriga-
tion.
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Mineral resources are mainly deposits of outwash sand
and gravel, which are used in construction.

Climate

Walworth County is usually warm in summer and has
frequent spells of hot weather and occasional cool days. It
is very cold in winter, when Arctic air frequently surges
over the county. Most precipitation falls during the warm
period. Precipitation is usually heaviest late in spring and
early in summer. Winter snowfall is normally not heavy.
It is blown into drifts so that much of the ground is free
of snow.

Table 1 gives data on temperature and precipitation for
the county, as recorded at Selby for the period 1960 to
1974. Table 2 shows probable dates of the first freeze in
fall and the last freeze in spring. Table 3 provides data on
length of the growing season.

In winter the average temperature is 15 degrees F, and
the average daily minimum is 4 degrees. The lowest tem-
perature on record, minus 36 degrees, occurred at Selby
on December 31, 1967. In summer the average tempera-
ture is 70 degrees, and the average daily maximum is 84
degrees. The highest temperature, 110 degrees, was
recorded on July 12, 1973.

Growing degree days, shown in table 1, are equivalent
to “heat units.” During the month, growing degree days
accumulate by the amount that the average temperature
each day exceeds a base temperature (40 degrees F). The
normal monthly accumulation is used to schedule single or
successive plantings of a crop between the last freeze in
spring and the first freeze in fall.

Of the total annual precipitation, 14 inches, or 82 per-
cent, usually falls in April through September, which in-
cludes the growing season for most crops. In 2 years out
of 10, the April-September rainfall is less than 12 inches.
The heaviest 1-day rainfall during the period of record
was 2.68 inches at Selby on June 18, 1964. Thunderstorms
occur on about 38 days each year. About 26 of these days
occur in summer.

Average seasonal snowfall is 28 inches. The greatest
snow depth at any one time during the period of record
was 24 inches. On the average, 68 days have at least 1
inch of snow on the ground, but the number of days va-
ries greatly from year to year.

The average relative humidity in midafternoon in
spring is about 60 percent. Humidity is higher at night in
all seasons, and the average at dawn is about 80 percent.
The percentage of possible sunshine is 70 in summer and
55 in winter.

Several blizzards occur each winter. In scattered small
areas, summer thunderstorms are accompanied by hail.

Farming

The first settlers in Walworth County were mainly
rivermen and cattle ranchers. The rivermen lived in river
settlements, such as LeBeau, and were engaged in hunt-

ing, fishing, trapping, and supplying fuel wood to river
steamers. The cattle ranchers made use of the abundant
prairie grasses. They marketed their grass-fed cattle by
drives to the mining districts in the Black Hills or to rail-
heads to the east and south.

Homesteaders began to file claims in the 1880’s. The
early homesteaders endured hardships from the severe
winters and from crop failures caused by droughts in the
early 1890’s. As the railroads crossed the county in the
1890’s, however, the rate of homesteading increased so
that by 1910 general farms were the main type of farms.
Cattle ranching persists in those parts of the county
where the homesteaders perceived that the soils were too
steep, too stony, or too shallow for cultivation.

In 1920, the Bureau of Census reported that there were
653 farms in the county. These farms averaged 569 acres
in size. The number of farms has gradually decreased
since 1920. In 1969, the Bureau of Census reported that
there were 444 farms in the county. These farms aver-
aged 974 acres. A total of 184 farms were more than 1,000
acres. Of these, 38 were more than 2,000 acres.

Spring wheat has long been the principal crop grown in
the county. Oats, corn, and alfalfa are the other major
crops. According to the South Dakota Crop and Livestock
Reporting Service, 86,000 acres was in spring wheat in
1974. About 36,000 acres of oats, 31,000 acres of corn, and
27,000 acres of alfalfa hay were harvested in 1974,
Smaller acreages were in barley, durum wheat, flax, rye,
winter wheat, and sorghum.

The number of cattle has gradually increased since
1945. In 1974, there were 50,000 cattle of all classes on
farms in Walworth County. Of this total, 21,000 were beef
cows and heifers held for breeding and 2,000 were milk
cows held for milk production (4). There were 11,200 hogs
and 4,400 sheep. Further information on trends in crops
and livestock can be obtained from the annual reports of
the South Dakota Crop and Livestock Reporting Service.

A succession of dry years in the 1930’s caused con-
siderable soil blowing in the county. Farmers and
ranchers recognized the problems of water erosion, soil
blowing, and overgrazing of grassland when they or-
ganized the Walworth County Conservation District in
1956.

Economic conditions and the capability and potential of
the soil in Walworth County indicate that beef cattle and
spring wheat will continue to be the basis of the future
economy in the county.

How this survey was made

Soil scientists made this survey to learn what kinds of
soil are in the survey area, where they are, and how they
can be used. The soil scientists went into the area know-
ing they likely would locate many soils they already knew
something about and perhaps identify some they had
never seen before. They observed the steepness, length,
and shape of slopes; the size of streams and the general
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pattern of drainage; 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 ex-
tends from the surface down into the parent material,
which has been changed very little by leaching or by the
action of plant roots.

The soil scientists recorded the characteristics of the
profiles they studied, and they compared those profiles
with others in counties nearby and in places more distant.
Thus, through correlation, they classified and named the
soils according to nationwide, uniform procedures.

After a guide for classifying and naming the soils was
worked out, the soil scientists drew the boundaries of the
individual soils on aerial photographs. These photographs
show woodlands, buildings, field borders, roads, 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 soil map units.
Some map units are made up of one kind of soil, others
are made up of two or more kinds of soil, and a few have
little or no soil material at all. Map units are discussed in
the section “Soil maps for detailed planning.”

While a soil survey is in progress, samples of soils are
taken as needed for laboratory measurements and for en-
gineering tests. The soils are field tested, and their in-
terpretations are modified as necessary during the course
of the survey. New interpretations are added to meet
local needs, mainly through field observations of different
kinds of soil in different uses under different levels of
management. Also, data are assembled from other
sources, such as test results, records, field experience, and
information available from state and local specialists. For
example, data on crop yields under defined practices are
assembled from farm records and from field or plot ex-
periments on the same kinds of soil.

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed in-
formation then needs to be organized so that it is readily
useful to different groups of users, among them farmers,
managers of rangeland and woodland, engineers, planners,
developers and builders, homebuyers, and those seeking
recreation.

General soil map for broad land-use
planning

The general soil map at the back of this publication
shows, in color, the map units for broad land-use planning
described in this survey. Each map unit is a unique natu-
ral landscape that has a distinct pattern of soils and of re-
lief and drainage features. A unit typically consists of one
or more soils of major extent and some soils of minor ex-
tent. It is named for the major soils. The kinds of soil in

one unit can occur in other map units, but in a different
pattern.

The map provides a broad perspective of the soils and
landscapes in the survey area. It provides a basis for
comparing the potential of large areas for general kinds
of land use. Areas that are generally suitable for certain
kinds of farming or other land uses can be identified on
the map. Likewise, areas of soils having properties that
are distinctly unfavorable for certain land uses can be
located.

Because of its small scale, the map does not show the
kind of soil at a specific site. Thus, it is not suitable for
planning the management of a farm or field or for select-
ing a site for a road or building or other structure; the
kinds of soils in any one map unit ordinarily differ from
place to place in slope, depth, stoniness, drainage, or other
characteristics that affect their management.

1. Sansarc-Opal

Shallow and moderately deep, well drained, moderately
sloping to steep clayey soils wunderlain by shale; on
uplands

The landscape of this unit is one of breaks and many
small draws and large drainageways (fig. 1). The soils are
mostly moderately steep to steep, but are less steep on
the lower parts of the landscape and on some of the
broader ridgetops. Glacial stones commonly are on the
surface on the higher parts of the landscape. Small areas
of shale are exposed on cutbanks and on the shoulders of
the small draws.

This unit makes up about 7 percent of the county. It is
about 35 percent Sansarc soils, 30 percent Opal soils, and
35 percent minor soils.

Sansarc soils are shallow over shale. They are on the
tops and upper sides of ridges and on the shoulders of
drainageways. Opal soils are moderately deep over shale.
They are on the middle and lower parts of the landscape
and on some of the broader ridgetops. Both soils are
clayey down to the underlying soft shale, and both swell
markedly when wet and shrink markedly when dry.
Permeability is slow to very slow in both soils, and availa-
ble water capacity is very low or low.

Promise soils are the most extensive of the minor soils.
These deep clayey soils are on foot slopes and fans along
drainageways. Other minor soils are Egas, Hurley, and
Swanboy soils on foot slopes and fans along drainageways
and Gettys, Lowry, Raber, Sully, and Wabek soils on high
ridges. Egas soils are very poorly drained and, like Hur-
ley and Swanboy soils, contain harmful salts. The loamy
Gettys and Raber soils formed in glacial till, and the silty
Lowry and Sully soils formed in loess. The excessively
drained Wabek soils are less than 14 inches deep over
sand and gravel.

This unit is used almost entirely for range. Only a few
isolated tracts of the less sloping soils are farmed. Runoff
is rapid over much of the area, and the hazard of erosion
on the major soils is severe to very severe.
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This unit has fair to good potential for range and ran-
geland wildlife. An adequate grass cover and ground
mulch help to prevent excessive soil losses and improve
the moisture supply for plants by reducing runoff. The
major soils are not suited to cultivated crops, tame
pasture, and windbreaks because the slope is moderately
sloping to steep and the erosion hazard is severe. The
potential for most urban uses is poor because of the un-
stable nature of the underlying shale, the moderately
sloping to steep slopes, and the slow to very slow permea-
bility and because of a high shrink-swell potential and low
strength. The potential for most recreation uses is poor
because of the moderately sloping to steep slopes and the
clayey texture of the major soils.

2. Opal-Promise

Moderately deep and deep, well drained, nearly level to
strongly sloping clayey soils underlain by shale; on
uplands and terraces

This unit is on uplands and terraces. It is mostly gently
sloping to moderately sloping, but is nearly level on the
terraces. The steeper slopes are on the sides of ridges
and entrenched drainageways. Many small draws and en-
trenched drainageways dissect the unit.

This unit makes up about 10 percent of the county. It is
about 25 percent Opal soils, 25 percent Promise soils, and
50 percent minor soils.

Opal soils are moderately deep. They generally are
higher on the landscape than Promise soils. Promise soils
are more than 40 inches deep over shale. They are in
swales and on foot slopes and valley terraces. Both soils
are clayey down to the underlying shale, and both shrink
markedly when wet and swell markedly when dry.
Permeability is very slow in both soils, and available
water capacity is low to moderate.

Sansarc soils are the most extensive of the minor soils.
These shallow clayey soils are on the upper sides of
ridges and entrenched drainageways. Other minor soils
are the silty Agar, Eakin, and Highmore soils on smooth,
broad ridgetops; the very poorly drained Egas soils and
mixed, channeled soils on bottom land; the loamy Gettys
and Raber soils on ridges mantled with glacial till; and
Hurley, Jerauld, and Swanboy soils on terraces and fans
along drainageways. Egas, Hurley, Jerauld, and Swanboy
soils contain harmful salts.

Most of this unit remains in native grass and is used
for range. About 30 percent of the acreage is used for
cultivated crops. Most of the farmed tracts are in areas
where slopes are less than 9 percent. Runoff is medium
throughout much of the unit, and controlling erosion and
conserving moisture are management concerns if the
major soils are used for range, crops pasture, and wind-
breaks. Controlling soil blowing, improving water intake,
and maintaining fertility and tilth are also concerns if
these soils are farmed.

This unit has good potential for range and rangeland
wildlife. Where slopes are less than 9 percent, the major
soils have fair potential for cultivated crops, pasture, and
windbreaks. Maintaining an adequate grass cover on
range and using conservation measures on the cultivated
tracts are helpful in overcoming the limitations of these
soils. The potential for most urban uses is poor because of
the very slow permeability, high shrink-swell potential,
and low strength of the major soils and the unstable na-
ture of the underlying shale. The potential for most
recreation uses is poor because of the clayey texture of
the major soils.

3. Agar-Lowry

Deep, well drained, nearly level to moderately sloping
silty soils formed in loess on uplands and terraces

This unit is on uplands and terraces. It is mostly gently
sloping. Slopes are long and smooth. The smooth relief is
broken by shallow swales and a few closed depressions.

This unit makes up about 6 percent of the county. It is
about 65 percent Agar soils, 20 percent Lowry soils, and
15 percent minor soils.

Agar soils generally are at elevations above Lowry
soils. Lowry soils generally are on terraces. Both soils
have a silt loam surface layer and are free of stones.
Agar soils have a friable silty clay loam subsoil, and
Lowry soils have a very friable silt loam subsoil. Permea-
bility is moderate in both soils, and available water
capacity is high.

Sully soils are the most extensive of the minor soils.
They have a thin surface layer and are on the crest of
ridges or on the sides of entrenched drainageways that
cut back into this unit. Other minor soils are the poorly
drained Hoven and Tetonka soils in closed depressions,
the moderately well drained Mobridge soils in swales, and
Tally soils on terraces. Tally soils contain more sand than
Agar and Lowry soils.

About 80 percent of the acreage of this unit is used for
cultivated crops. Runoff is medium to slow. Controlling
erosion and soil blowing and conserving moisture are the
main management concerns.

This unit has good potential for cultivated crops,
pasture, range, windbreaks, wildlife, and recreation uses.
Measures that overcome the limitations of Agar and
Lowry soils are easy to apply. These soils are well suited
to irrigation if an adequate supply of water is available.
They have fair potential for most urban uses.

4. Highmore

Deep, well drained, nearly level to moderately sloping
silty soils formed in glacial drift on uplands

The landscape of this unit is one of slight rises inter-
rupted by swales and closed depressions. The soils are
mostly gently sloping. They are moderately sloping in
areas adjacent to drainageways and around some of the
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closed depressions and lakes. Slopes are long, smooth, and
slightly convex. A few glacial stones are on the surface in
places, but in most places the soils are almost free of
stones,

This unit makes up about 50 percent of the county. It is
about 56 percent Highmore soils and 45 percent minor
soils (fig. 2).

Highmore soils have a surface layer of silt loam and a
subsoil of friable silty clay loam. The underlying material
to a depth of 40 inches or more is silt loam. Permeability
is moderate, and available water capacity is high.

Eakin and Mobridge soils are the most extensive of the
minor soils. Eakin soils are intermingled with Highmore
soils on rises. They are underlain by glacial till within a
depth of 40 inches. The moderately well drained Mobridge
soils are in swales. Other minor soils in this unit are the
moderately well drained Demky soils on flats and in
swales, the loamy Gettys and Raber soils on ridges, the
poorly drained Hoven and Tetonka soils in closed depres-
sions, and the moderately well drained Jerauld soils on
terraces along streams and drainageways.

About 80 percent of the acreage of this unit is used for
cultivated crops. Runoff is medium throughout much of
the unit. Controlling erosion and soil blowing and conserv-
ing moisture are the main management concerns.

This unit has good potential for cultivated crops,
pasture, range, windbreaks, and openland and rangeland
wildlife. Measures that overcome the limitations of
Highmore soils are easy to apply. These soils generally
are well suited to irrigation if an adequate supply of
water is available. They have fair to good potential for
most urban and recreation uses.

5. Bowdle-Lehr

Well drained and somewhat excessively drained, nearly
level to rolling loamy soils that are moderately deep and
shallow over outwash sand and gravel; on uplands and
terraces

The landscape of this unit is one of glacial outwash
plains on uplands and terraces. On the terraces, the soils
are mostly nearly level to gently sloping. Slopes are
smooth on the terraces and short and convex on upland
ridges. In places scattered glacial stones are on the sur-
face.

This unit makes up about 8 percent of the county. It is
about 35 percent Bowdle soils, 15 percent Lehr soils, and
50 percent minor soils.

Bowdle soils generally are on the middle and lower
parts of the landscape where slopes are smooth. Bowdle
soils are well drained, and Lehr soils are somewhat exces-
sively drained. Both soils have a loam surface layer and a
friable loam subsoil. Bowdle soils are moderately deep
over sand and gravel, and Lehr soils are shallow over
sand and gravel. Permeability is rapid in the underlying
sand and gravel of both soils. Available water capacity is
moderate in the Bowdle soils and low in the Lehr soils.

Akaska and Maddock soils are the most extensive of
the minor soils. Akaska soils are mostly in the southeast-
ern part of the county. They have more silt in the surface
layer and subsoil than Bowdle soils. Maddock soils are in
the northern part of the unit. They formed in outwash
sand. Other minor soils in this unit are the poorly drained
and very poorly drained Arveson, Colvin, and Regan soils
on bottom land; the moderately well drained Bowbells,
Divide, and Mobridge soils in swales; the sandy Hecla and
Yecross soils intermingled with Maddock soils; Parshall
fine sandy loam on terraces; and Wabek soils on ridges
and knolls. Wabek soils are less than 14 inches deep over
sand and gravel.

About 50 percent of the acreage of this unit is used for
cultivated crops. The more rolling parts of the unit
remain in native grass and are used for range. Runoff is
medium to slow, and the soils are droughty in most areas.
Conserving moisture and controlling erosion and soil
blowing are the main management concerns if these soils
are used for crops, pasture, range, and windbreaks. Soil
blowing is especially critical in. areas where the more
sandy minor soils are farmed.

This unit has fair to good potential for range and ran-
geland wildlife. An adequate grass cover and ground
mulch help to improve the moisture supply for range
plants. The Bowdle soils that have slopes of less than 9
percent have fair potential for cultivated crops, pasture,
and windbreaks, but Lehr soils have poor potential for
these uses. In most years an early maturing crop, such as
small grain, is better suited than row crops. Bowdle soils
are well suited to irrigation if an adequate supply of
water is available. Bowdle and Lehr soils have good
potential for recreation uses and some urban uses, but
have poor potential for those engineering uses in which
seepage is critical. Akaska, Bowdle, Lehr, and Wabek
soils are possible sources of sand and gravel for use in
construction.

6. Williams-Bowbells

Deep, well drained and moderately well drained, nearly
level to gently rolling loamy soils formed in glacial till
on uplands

The landscape of this unit is a glacial till plain where
gentle swells rise 10 to 80 feet above intervening swales
and closed depressions. The soils are mostly undulating.
The steeper areas are on the sides of the higher ridges
and around the more deeply entrenched depressions.
Slopes are short and convex on the swells and concave in
the swales. Scattered glacial stones are on the surface
and in the soil.

This unit makes up about 12 percent of the county. It is
about 30 percent Williams soils, 20 percent Bowbells soils,
and 50 percent minor soils (fig. 3).

Williams soils are well drained. They are above the
moderately well drained Bowbells soils, which are in
swales. Both soils have a loam surface layer and a friable
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to firm clay loam subsoil and are underlain by clay loam
glacial till. They are moderately permeable in the subsoil
and moderately slowly permeable in the underlying gla-
cial till. The shrink-swell potential is moderate. Available
water capacity is high.

Of minor extent in this unit are the well drained silty
Eakin and Highmore soils on smooth rises mantled with
glacial drift, the poorly drained Hoven and Tetonka soils
and very poorly drained Parnell soils in closed depres-
sions, and Vida and Zahl soils on the crest and upper
sides of the steeper knolls and ridges.

About 65 percent of the acreage of this unit is used for
cultivated crops. The more rolling parts of the unit and
many of the depressions and potholes remain in native
grass and are used for range. Runoff is medium, and
water collects in the swales and depressions. Controlling
erosion and soil blowing and conserving moisture are the
main concerns of management.

This unit has good potential for cultivated ecrops,
pasture, range, and openland and rangeland wildlife. Mea-
sures that overcome the limitations of the major soils
generally are easy to apply, but slopes commonly are too
irregular for contour farming. Close-sown crops are
better suited than row crops if slopes are more than 6
percent. These soils have fair potential for most urban
uses. The poorly drained minor soils have poor potential
for urban uses. The major soils have good to fair potential
for most recreation uses.

7. Vida-Zahl

Deep, well drained and excessively drained, undulating to
steep loamy soils formed in glacial till on uplands

The landscape of this unit is one of prominent hills and
ridges on a glacial till plain. The soils are mostly rolling to
steep, but are less steep on the lower parts of the land-
scape and on some of the broader ridgetops. Slopes are
short and convex. Many closed depressions and swales are
on the lower parts of the landscape. Glacial stones are on
the surface and in the soil and are numerous on some of
the ridges.

This unit makes up about 8 percent of the county. It is
about 55 percent Vida soils, 25 percent Zahl soils, and 20
percent minor soils.

Vida soils are well drained. They are on the middle
parts of the landscape and on some ridgetops. Zahl soils
are excessively drained. They are on the upper sides of
hills and ridges. Both soils have a loam surface layer and
are underlain by friable to firm clay loam glacial till.
These soils are moderately permeable in the upper part
and moderately slowly permeable in the underlying
material. Available water capacity is high, and the shrink-
swell potential is moderate.

Williams soils are the most extensive of the minor soils.
They are on the lower parts of the landscape. Williams
soils are deeper over lime than Vida and Zahl soils. Other
minor soils in this unit are the moderately well drained

Bowbells soils in swales, the silty Eakin and Highmore
soils on smooth rises in the less steep parts of the unit,
and the poorly drained Hoven and Tetonka soils and very
poorly drained Parnell soils in closed depressions.

Over half of the acreage of this unit remains in native
grass and is used for range. Cultivated crops are grown
mainly in the scattered areas of less steep soils
throughout the unit. Runoff is medium to rapid, and
water collects in the swales and closed depressions. Con-
trolling erosion and conserving moisture are the main
concerns of management.

This unit has good to fair potential for range and ran-
geland wildlife. An adequate grass cover and ground
mulch help to improve the moisture supply for range
plants. A large acreage of this unit has poor potential for
cultivated crops, pasture, and windbreaks because of
steep slopes, stoniness, and erodibility. Vida soils that
have slopes of less than 9 percent and some of the minor
soils have fair to good potential for crops, pasture, and
windbreaks. Because slopes generally are too irregular
for contour farming, close-sown crops are better suited
than row crops. This unit has poor to fair potential for
most urban and recreation uses, depending upon the slope
at a given site.

8. Raber-Highmore

Deep, well drained, gently sloping to rolling loamy and
silty soils formed in glacial till and glacial drift on
uplands

The landscape of this unit is a glacial till plain that in
places is mantled with silty glacial drift. Slopes are
smooth in the mostly gently sloping areas of silty drift,
but are short and convex in the undulating to rolling
areas of till. There are a few scattered closed depressions.
Glacial stones are on some of the ridges.

This unit makes up about 4 percent of the county. It is
about 45 percent Raber soils, 35 percent Highmore soils,
and 20 percent minor soils.

Raber soils generally are on the higher parts of the
landscape above Highmore soils, but in some areas they
are below Highmore soils. They have a loam surface layer
and a firm clay loam subsoil and are underlain by glacial
till. Highmore soils have a silt loam surface layer and a
friable silty clay loam subsoil and are underlain by silt
loam to a depth of 40 inches or more. In the Raber soils,
permeability is moderately slow or slow, the shrink-swell
potential is high, and available water capacity is moderate
to high. In the Highmore soils, permeability is moderate,
the shrink-swell potential is moderate, and available
water capacity is high.

Gettys soils are the most extensive of the minor soils.
They are on the tops and upper sides of hills and ridges.
They are shallower over lime than Raber soils. Other
minor soils in this unit are the moderately well drained
Demky and Mobridge soils in swales, the Eakin soils in-
termingled with Highmore soils, and the poorly drained
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Hoven and Tetonka soils in closed depressions. Also,
clayey Opal soils are on the sides of entrenched
drainageways that cut back into the southern part of this
unit.

About 55 percent of the acreage of this unit is used for
cultivated crops. The rest of the acreage mostly remains
in native grass and is used for range. Runoff is mostly
medium. Controlling erosion and conserving moisture are
the main concerns of management.

This unit has good potential for range and rangeland
wildlife and fair to good potential for cultivated crops,
pasture, windbreaks, and openland wildlife. Where slopes
are less than 6 percent, measures that overcome the
limitations of the major soils are easy to apply. These
soils have fair to poor potential for most urban uses and
fair to good potential for most recreation uses.

Soil maps for detailed planning

The kinds of soil (map units) shown on the detailed soil
maps at the back of this publication are described in this
section. The descriptions together with the soil maps can
be useful in determining the potential of a soil and in
managing it for food and fiber production; in planning
land use and developing soil resources; and in enhancing,
protecting, and preserving the environment. More infor-
mation for each soil is given in the section “Use and
management of the soils.”

Preceding the name of each map unit is the symbol that
identifies the unit on the detailed soil map. Each map unit
description includes general facts about the soil and a
brief description of the soil profile. In each description,
the principal hazards and limitations are indicated and the
management concerns and practices needed are discussed.

A soil map unit represents an area on the landscape
and consists mostly of the soil or soils for which the unit
is named. Most of the delineations shown on the detailed
soil map at the back of this publication are phases of soil
series.

Soils that have similar profiles make up a soil series.
Except for allowable differences in texture of the surface
layer or of the underlying substratum, all the soils of a
series have major horizons that are similar in composition,
thickness, and arrangement in the profile. A soil series
commonly is named for a town or geographic feature near
the place where a soil of that series was first observed
and mapped. All the soils in the United States having the
same series name have essentially the same properties
that affect their use and their response to management
practices.

Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope, ero-
sion, stoniness, salinity, wetness, or other characteristic
that affects the use of the soils. On the basis of such dif-
ferences, a soil series is divided into phases. The name of
a 301l phase commonly indicates a feature that affects use
or management. For example, Highmore silt loam, 0 to 2

percent slopes, is one of several phases within the
Highmore series.

Most map units include small, scattered areas of soils
other than those that appear in the name of the map unit.
Some of these soils have properties that differ substan-
tially from those of the dominant soil or soils and thus
could significantly affect use and management of the map
unit. The soils that are included in mapping are described
in each map unit. Some of the more unusual or strongly
contrasting soils that are included are identified by a spe-
cial symbol on the soil map.

Most mapped areas include places that have little or no
soil material and support little or no vegetation. Such
places are called miscellaneous areas; they are delineated
on the soil map and given descriptive names. Gravel pits
is an example. Some of these areas are too small to be
delineated and are identified by a special symbol on the
soil map.

The acreage and proportionate extent of each mapping
unit are given in table 4, and additional information on
properties, limitations, capabilities, and potentials for
many soil uses is given for each kind of soil in other ta-
bles in this survey. (See “Summary of Tables.”) Many of
the terms used in describing soils are defined in the Glos-

sary.

Soil descriptions

AgA—Agar silt loam, 0 to 2 percent slopes. This deep,
well drained, nearly level soil is on uplands. Areas are ir-
regularly shaped and range from 5 to 400 acres in size.
Slopes are long and smooth.

Typically, the surface layer is dark gray silt loam about
7 inches thick. The subsoil is friable silty clay loam about
20 inches thick. It is dark brown in the upper part, gray-
ish brown in the next part, and light brownish gray in the
lower part. The lower part is calcareous and contains
spots and streaks of lime that extend into the underlying
material. The underlying material is pale brown, calcare-
ous silt loam. In places the subsoil contains less clay than
is typical for Agar soils.

Included with this soil in mapping were small areas of
Hoven, Mobridge, and Tetonka soils, which make up less
than 15 percent of any one mapped area. The poorly
drained Hoven and Tetonka soils are in closed depres-
sions less than 5 acres in size. The moderately well
drained Mobridge soils are in swales.

The content of organic matter is moderate, and fertility
is medium. The surface layer is easy to work, but has a
tendency to crust after hard rains. Permeability is
moderate. The shrink-swell potential is moderate. Runoff
is slow, and available water capacity is high.

Most areas of this soil are farmed. A few areas remain
in native grass and are used for grazing or hay. The soil
has good potential for crops, pasture, range, trees and
shrubs, openland and rangeland wildlife, and most recrea-
tion uses. It has fair potential for most engineering uses.
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This soil is well suited to small grain and corn and to
grasses and legumes for hay and pasture. The water ero-
sion hazard is slight. The risk of soil blowing is slight to
moderate if the soil is bare during winter and spring. A
periodic shortage of moisture is the main limitation for
crops. Stubble mulch, crop residue management, and
minimum tillage help in conserving moisture, controlling
soil blowing, and maintaining fertility and tilth. Wind
stripcropping and field windbreaks also help to control
soil blowing and conserve moisture,

All climatically suited pasture plants grow well on this
soil. Using this soil for tame pasture or hay is an effec-
tive way of controlling soil blowing. Proper stocking
rates, rotation grazing, fertilization, clipping, and weed
control help to keep the pasture in good condition.

This soil is well suited to range. The natural plant cover
is a mixture of tall, mid, and short grasses. If the range is
overgrazed, the taller, more desirable grasses are
replaced by less productive short grasses. A planned
grazing system that includes proper grazing use and
deferred grazing helps to keep the range in good condi-
tion.

All kinds of windbreaks are well suited to this soil. All
climatically suited trees and shrubs grow well on this soil
because the root zone is deep and available water capaci-
ty is high. A year of fallow prior to planting helps to con-
serve needed moisture.

This soil is suitable for building site development and
for onsite waste disposal if proper design and proper in-
stallation procedures are used. It lacks sufficient strength
and stability to support vehicular traffic, but this limita-
tion can be overcome by strengthening the base material.
The moderate permeability is a limitation for septic tank
absorption fields, but this limitation can be overcome by
increasing the size of the filter field. Seepage from
sewage lagoons can be prevented by sealing the bottom
of the lagoon.

This soil has good potential for irrigation because of the
nearly level slope, the deep root zone, the high available
water capacity, and a moderately slow water intake rate.
Capability unit ITe-2; Silty range site.

AgB—Agar silt loam, 2 to 6 percent slopes. This deep,
well drained, gently sloping soil is on uplands. Areas are
irregularly shaped and range from 5 to 600 acres in size.
Slopes are convex, long, and smooth.

Typically, the surface layer is dark gray silt loam about
6 inches thick. The subsoil is friable silty clay loam about
18 inches thick. It is dark brown in the upper part, gray-
ish brown in the next part, and light brownish gray in the
lower part. The lower part is calcareous and contains
spots and streaks of lime that extend into the underlying
material. The underlying material is pale brown, calcare-
ous silt loam. In places the subsoil contains less clay than
is typical for Agar soils.

Included with this soil in mapping were small areas of
Hoven, Mobridge, and Tetonka soils, which make up less
than 15 percent of any one mapped area. The poorly
drained Hoven and Tetonka soils are in closed depres-

sions less than 5 acres in size. The moderately well
drained Mobridge soils are in swales.

The content of organic matter is moderate, and fertility
is medium. The surface layer is easy to work, but has a
tendency to crust after hard rains. Permeability is
moderate. The shrink-swell potential is moderate. Runoff
is medium, and available water capacity is high.

Most areas of this soil are farmed. A few areas remain
in native grass and are used for grazing or hay. The soil
has good potential for crops, pasture, range, trees and
shrubs, openland and rangeland wildlife, and most recrea-
tion uses. It has fair potential for most engineering uses.

This soil is well suited to small grain and corn and to
grasses and legumes for hay and pasture. The main
limitations are periodic shortages of moisture and, if the
soil is bare, a moderate hazard of water erosion and a
slight to moderate risk of soil blowing. Stubble mulch,
crop residue management, minimum tillage, and grassed
waterways help to control water erosion and soil blowing,
conserve moisture, and maintain fertility and tilth. Slopes
generally are long enough to be terraced and contour
farmed. Wind stripcropping and field windbreaks are ef-
fective in controlling soil blowing.

All climatically suited pasture plants grow well on this
soil. Using the soil for tame pasture or hay is an effective
way of controlling water erosion and soil blowing. Proper
stocking rates, rotation grazing, fertilization, clipping, and
weed control help to keep the pasture in good condition.

The natural plant cover on this soil is a mixture of tall,
mid, and short grasses. If the range is overgrazed, the
taller, more desirable grasses lose vigor and are replaced
by less productive short grasses. A planned grazing
system that includes proper grazing use and deferred
grazing helps in keeping the range in good condition.
Pasture furrowing and range seeding improve the range
condition.

All kinds of windbreaks are well suited to this soil. All
climatically suited trees and shrubs grow well because the
root zone is deep and available water capacity is high. A
year of fallow prior to planting helps to store needed
moisture.

This soil is suitable for building site development and
for onsite waste disposal if proper design and proper in-
stallation procedures are used. It lacks sufficient strength
and stability to support vehicular traffic, but this limita-
tion can be overcome by strengthening the base material.
The moderate permeability is a limitation for septic tank
absorption fields, but this limitation can be overcome by
increasing the size of the filter field. Seepage from
sewage lagoons can be prevented by sealing the bottom
of the lagoon.

This soil has good potential for irrigation because of the
deep root zone, the high available water capacity, and a
moderately slow water intake rate. Capability unit Ile-1;
Silty range site.

AgC—Agar silt loam, 6 to 9 percent slopes. This deep,
well drained, moderately sloping soil is on uplands. Areas
are irregularly shaped and range from 5 to 150 acres in
size. Slopes are convex and mostly long and smooth.
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Typically, the surface layer is dark gray silt loam about
5 inches thick. The subseil is friable silty clay loam about
14 inches thick. It is dark brown in the upper part, gray-
ish brown in the next part, and light brownish gray in the
lower part. The lower part is calecareous and contains
spots and streaks of lime that extend into the underlying
material. The underlying material is pale brown, calcare-
ous silt loam. In places the subsoil contains less clay than
is typical for Agar soils.

Included with this soil in mapping were small areas of
Gettys, Mobridge, and Sully soils, which make up less
than 15 percent of any one mapped area. Gettys and Sully
soils are on the tops and upper sides of low hills and
ridges. They have a thinner surface layer than this Agar
soil and are calcareous at or near the surface. The
moderately well drained Mobridge soils are in swales and
along drainageways.

The content of organic matter is moderate, and fertility
is medium. The surface layer is easy to work, but has a
tendency to crust in cultivated fields after hard rains.
Permeability is moderate. The shrink-swell potential is
moderate. Runoff is medium, and available water capacity
is high.

Some areas of this soil are farmed. Many areas remain
in native grass and are used for grazing or hay. The soil
has good potential for crops, pasture, range, trees and
shrubs, and rangeland wildlife. The potential for most
recreation uses is good, but the potential for playgrounds
is poor. The potential for most engineering uses is fair to
poor.

This soil is well suited to small grain and corn and to
grasses and legumes for hay and pasture. The main
limitations are a severe hazard of water erosion and a
slight to moderate risk of soil blowing if the soil is bare.
Stubble mulch, crop residue management, mimimum til-
lage, and grassed waterways help to control water erosion
and soil blowing, conserve moisture, and maintain fertility
and tilth. Contour farming and terracing help to control
water erosion and conserve moisture, especially if row
crops are grown. Wind striperopping and field windbreaks
also help to control soil blowing and conserve moisture.

All climatically suited pasture plants can be grown on
this soil, but bunch-type species that are planted alone
should be avoided because the hazard of water erosion is
severe. Using this soil for tame pasture or hay is an ef-
fective way of controlling water erosion and soil blowing.
Proper stocking rates, rotation grazing, fertilization,
clipping, and weed control help to keep the pasture in
good condition.

The natural plant cover on this soil is a mixture of tall,
mid, and short grasses. If the range is overgrazed, the
taller, more desirable grasses lose vigor and are replaced
by less productive short grasses. A planned grazing
system that includes proper grazing use and deferred
grazing helps to keep the range in good condition. Pasture
furrowing and range seeding improve the range condition.

All kinds of windbreaks are well suited to this soil. All
climatically suited trees and shrubs grow well because the

root zone is deep and available water capacity is high. A
year of fallow prior to planting conserves needed
moisture. Planting on the contour also cohserves
moisture.

This soil is suitable for building site development and
for onsite waste disposal if proper design and proper in-
stallation procedures are used. It lacks sufficient strength
and stability to support vehicular traffic, but this limita-
tion can be overcome by strengthening the base material.
The moderate permeability is a limitation for septic tank
absorption fields, but this limitation can be overcome by
increasing the size of the filter field. The slope severely
limits the use of this soil for sewage lagoons. Generally,
more desirable alternative sites can be selected. The slope
also limits the use of this soil for gravity irrigation, but
the soil is suitable for sprinkler irrigation. Capability unit
IIle-1; Silty range site.

AkA—Akaska silt loam, 0 to 2 percent slopes. This
well drained, nearly level soil is on uplands and terraces.
Areas are irregularly shaped and range from 10 to 200
acres in size. Slopes are long and smooth.

Typically, the surface layer is dark gray silt loam about
7 inches thick. The subsoil is friable silty clay loam about
19 inches thick. It is dark grayish brown in the upper
part, grayish brown in the next part, and light brownish
gray in the lower part. The lower part is calcareous and
contains spots and streaks of lime that extend into the
underlying material. The underlying material to a depth
of 34 inches is light brownish gray, calcareous silt loam.
Below this is varicolored sand and gravel. In places the
subsoil contains more sand than is typical for Akaska
soils. In places the depth to sand and gravel is slightly
more than 40 inches, and in a few places it is slightly less
than 20 inches.

Included with this soil in mapping were small areas of
Mobridge and Tetonka soils, which make up less than 10
percent of any one mapped area. The moderately well
drained Mobridge soils are in swales. The poorly drained
Tetonka soils are in closed depressions less than 5 acres
in size.

The content of organic matter is moderate, and fertility
is medium. The soil is easy to work, but has a tendency to
crust after hard rains. Permeability is moderate in the
subsoil and rapid in the underlying sand and gravel. Ru-
noff is slow, and available water capacity is moderate.
The underlying sand and gravel restricts root growth, and
the soil is somewhat droughty.

Most areas of this soil are farmed. Some remain in na-
tive grass and are used for grazing or hay. The soil has
fair potential for crops, pasture, and openland wildlife and
good potential for range, rangeland wildlife, and most
recreation uses. It has fair to poor potential for wind-
breaks and most engineering uses. It is a fair source of
sand and gravel for use in construction.

This soil is suited to small grain and corn and to
grasses and legumes for hay and pasture. Early maturing
small grain is better suited than late-maturing row crops.
The hazard of water erosion is slight, and the risk of soil
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blowing is slight to moderate. Conserving moisture is the
main concern of management. Stubble mulch, crop residue
management, and minimum tillage help to conserve
moisture, control soil blowing, and maintain fertility and
tilth. Wind stripcropping also helps to control soil blow-
ing.

The choice of pasture plants and forage production are
limited by the moderate depth to sand and gravel. Proper
stocking rates, rotation grazing, fertilization, clipping, and
weed control help to keep the pasture in good condition.

The natural plant cover on this soil is a mixture of tall,
mid, and short grasses. If the range is overgrazed, the
taller, more desirable grasses lose vigor and are replaced
by less productive short grasses. A planned grazing
system that includes proper grazing use and deferred
grazing helps to keep the range in good condition.

Windbreaks and other types of trees and shrubs are
poorly suited to this soil. Farmstead windbreaks and
other trees and shrubs can be planted, however, if supple-
mentary moisture is provided or if optimum survival and
growth are not required or expected.

This soil is suitable for building site development and
for onsite waste disposal if proper design and proper in-
stallation procedures are used. It is well suited to septic
tank absorption fields, but the rapid permeability of the
underlying sand and gravel can result in pollution of shal-
low ground water. Seepage is a problem if the soil is used
for sewage lagoons and sanitary landfills, but this
problem can be solved by lining the cuts with less perme-
able material. If used as a base for roads and streets, the
soil can be mixed with the underlying sand and gravel to
increase its strength and stability. If the soil is used for
buildings without basements, providing a gravel base can
prevent damage from shrinking and swelling.

This soil is well suited to irrigation (fig. 4) because of
the nearly level slopes, a moderately slow water intake
rate, and good subdrainage provided by the underlying
sand and gravel. Capability unit I1Is-2; Silty range site.

AkB—AKkaska silt loam, 2 to 6 percent slopes. This well
drained, gently sloping soil is on uplands and terraces. Areas
are irregularly shaped and range from 5 to 400 acres. Slopes
are convex, moderately long, and smooth.

Typically, the surface layer is dark gray silt loam about 7
inches thick. The subsoil is friable silty clay loam about 17
inches thick. It is dark grayish brown in the upper part,
grayish brown in the next part, and light brownish gray in
the lower part. The lower part is calcareous and contains
spots and streaks of time that extend into the underlying
material. The underlying material to a depth to 32 inches is
light brownish gray, calcareous silt loam. Below this is
varicolored sand and gravel. In places the subsoil contains
more sand. In places the depth to sand and gravel is slightly
less than 20 inches; in a few places it is more than 40 inches.

Included in mapping were small areas of Mobridge and
Tetonka soils, which make up less than 15 percent of any
one area. The moderately well drained Mobridge soils are in
swales. The poorly drained Tetonka soils are in closed
depressions less than 5 acres in size.

The content of organic matter is moderate, and fertility is
medium. The soil is easy to work, but has a tendency to crust
after hard rains. Permeability is moderate in the subsoil and
rapid in the underlying sand and gravel. Runoff is medium,
and available water capacity is moderate. The underlying
sand and gravel restricts roots, and the soil is somewhat
droughty.

Most areas are farmed. Some remain in native grass and
are used for grazing or hay. The soil has fair potential for
crops, pasture, and openland wildlife and good potential for
range, rangeland wildlife, and most recreation uses. It has
fair to poor potential for windbreaks and most engineering
uses. It is a fair source of sand and gravel for construction.

This soil is suited to small grain and corn and to grasses
and legumes for hay and pasture. Early maturing small
grain is better suited than late-maturing row crops. The
hazard of water erosion is moderate, and the risk of soil
blowing is slight to moderate during winter and spring.
Controlling water erosion and soil blowing and conserving
moisture are the main concerns of management. Stubble
mulch, crop residue management, minimum tillage, and
contour farming help to control water erosion and conserve
moisture. Wind stripcropping helps to control soil blowing.

The choice of pasture plants and forage production are
limited by the depth to sand and gravel. Proper stocking
rates, rotation grazing, fertilization, clipping, and weed con-
trol help to keep the pasture in good condition.

The natural plant cover is a mixture of tall, mid, and short
grasses. If the range is overgrazed, the taller grasses lose
vigor and are replaced by less productive short grasses.
Proper grazing use and deferred grazing help to keep the
range in good condition. Pasture furrowing and range seed-
ing improve the range condition.

Windbreaks are poorly suited to this soil. The soil can be
used for farmstead windbreaks and other types of trees and
shrubs if supplementary moisture is provided or if optimum
survival and growth are not required or expected.

This soil is suitable for building site development and
onsite waste disposial if proper design and installation pro-
cedures are used. It is well suited to septic tank absorption
fields, but there is danger of polluting shallow ground water.
Seepage is a problem for sewage lagoons and sanitary land-
fills, but this problem can be solved by lining the cuts with
less permeable material. If used as a base for roads and
streets, the soil can be mixed with the underlying sand and
gravel to increase its strength and stability. If the soil is used
for buildings without basements, providing a gravel base can
prevent damage from shrinking and swelling.

This so0il responds well to irrigation. Good subdrainage is
provided by the underlying sand and gravel. The water
intake is moderately slow. Capacity unit ITII-6; Silty range
site.

Ao—Aquolls. This mapping unit consists of deep, very
poorly drained, level soils in marshy areas (fig. 5) in
closed depressions and along the edges of lakes. Areas
are irregularly shaped or long and narrow and range from
5 to 100 acres in size.
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Typically, the surface layer is very dark gray loam or
silt loam, but it ranges from fine sandy loam to clay. In
places the surface layer is covered with a thin layer of
partly decomposed organic matter. The underlying
material ranges from fine sand to clay and commonly is
stratified with finer or coarser material.

These soils are covered with water during the growing
season in most years. During wet years the water is as
much as 3 feet deep.

These soils are used mainly as habitat for waterfowl
and amphibious animals. Deer, pheasant, and other wil-
dlife frequent the edges of areas of these soils. The soils
have a good potential for wetland wildlife. Under natural
conditions, they generally have poor to fair potential for
range and rangeland wildlife. They generally are not
suited to crops, pasture, windbreaks, and most recreation
and engineering uses.

The native vegetation commonly is aquatie plants, such
as cattails, rushes, and sedges. Small bodies of open water
commonly are interspersed throughout areas of these
soils. Tall, coarse grasses are in some of the less wet
areas, but typically less than 50 percent of the vegetation
is suitable for grazing by domestic livestock.

Drainage of these soils generally is not feasible because
of the lack of available outlets. Features generally are
favorable, however, for the construction of ground water
dugouts. Capability unit VIIIw-1; cannot be assigned to
range site unless drainage is improved.

Ar—Arveson sandy loam, wet. This deep, poorly
drained, nearly level soil is along sluggish upland
drainageways. It is subject to flooding. Areas are long
and narrow and range from 10 to 125 acres in size.

Typically, the surface layer is dark gray, calcareous
sandy loam about 13 inches thick. Below this is 8 inches
of light brownish gray, very friable sandy loam that has a
high content of lime. The underlying material is light
brownish gray, calcareous sand.

Included with this soil in mapping were small areas of
Hecla, Maddock, and Yecross soils, which make up less
than 15 percent of any one mapped area. These soils are
on slight rises. They are better drained, contain more
sand, and are less calcareous than Arveson soils.

The content of organic matter is moderate, and fertility
is medium. Permeability is moderately rapid in the upper
21 inches and rapid in the underlying sand. Available
water capacity is moderate, and runoff is very slow. The
water table is at or near the surface early in the growing
season.

All areas remain in native grass and are used as range.
In dry years some areas are in hay. This soil has good
potential for range, fair potential for wetland and range-
land wildlife, and poor potential for crops, pasture plants,
windbreaks, recreation uses, and most engineering uses.

If this soil is used as range, it can produce a luxuriant
stand of tall prairie grasses. Under continuous overgraz-
ing, however, tall grasses can decrease and be replaced by
less productive sedges, Kentucky bluegrass, other short
grasses, and unpalatable weeds. A planned grazing

system that includes proper grazing use and no grazing
during wet periods helps to keep the range in good or ex-
cellent condition. Mechanical treatment generally is not
feasible because of wetness.

This soil generally is not suited to crops and pasture
plants because of wetness. If the soil is adequately
drained, late-planted crops can be grown, but the soil
blowing hazard is severe in disturbed areas and the
availability of plant nutrients is affected by the high con-
tent of lime. The choice of pasture plants is limited to
water-tolerant species.

Windbreaks that are commonly planted by machinery
are not suited to this soil. Trees and shrubs that can
tolerate wetness can be grown.

This soil generally is not suitable for building site
development and onsite waste disposal because of wet-
ness from the high water table and flooding. Some areas
can be drained if outlets are available, but alternative
sites are generally less costly. Capability unit Vw-3; Sub-
irrigated range site.

Bn—Bon loam. This deep, moderately well drained
and well drained, nearly level soil is on low terraces and
bottom land (fig. 6). Areas are long and irregular in shape
and range from 5 to 850 acres in size. Slopes are smooth
and are plane to concave.

Typically, the surface layer is very friable loam about
27 inches thick. It is dark gray and grayish brown in the
upper part and dark grayish brown and dark gray in the
lower part. The underlying material is grayish brown and
dark gray, calcareous clay loam. On some of the terraces,
a subsoil of clay loam or silty clay loam is within a depth
of 15 inches. On slight rises the surface layer is thinner
than is typical for Bon soils.

Included with this soil in mapping were small areas of
Parshall and Tetonka soils, which make up less than 10
percent of any one mapped area. Parshall soils have a
texture of fine sandy loam. They commonly are near the
stream channel. The poorly drained Tetonka soils are in
low wet spots.

Tilth is good, and fertility and the content of organic
matter are high. Available water capacity is high, and
permeability is moderate. Runoff is slow. Most areas
receive additional moisture from stream flooding and
from runoff that flows in from adjacent upland soils.

Most areas of this soil are farmed. Some remain in na-
tive grass and are used for grazing or hay. This soil has
good potential for crops, pasture, range, trees and shrubs,
and openland wildlife. It has fair potential for recreation
uses. The potential for engineering uses is poor.

This soil is well suited to all crops grown in the county.
Small grain, corn, and alfalfa are the main crops. The soil
is easy to work, and the risks of erosion and soil blowing
are slight. Spring tillage is delayed in some years by tem-
porary wetness, but the main limitation for crops is the
lack of moisture during dry years. Stubble mulch, crop
residue management, and minimum tillage help to con-
serve moisture, control soil blowing, and maintain fertility
and tilth. Wind striperopping and field windbreaks help to
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control soil blowing in some of the broader areas of this
soil.

All climatically suited pasture plants grow well on this
soil. Because moisture is favorable, forage production is
better on this soil than on upland soils. Proper stocking
rates, rotation grazing, applications of fertilizer, clipping,
and weed control are effective in keeping the pasture in
good condition.

The natural plant cover on this soil is mainly tall and
mid grasses and some clumps of native trees along the
channels of streams or drainageways. If the range is
overgrazed, the taller, more desirable grasses lose vigor
and are replaced by less desirable short grasses. Ken-
tucky bluegrass becomes dominant in areas subject to
continuous overgrazing. A planned grazing system that
includes proper grazing use helps to keep the range in ex-
cellent or good condition. Range seeding is applicable in
areas in poor range condition. Water spreading helps to
increase production in areas used for native hay.

All kinds of windbreaks are well suited to this soil. All
climatically suited trees and shrubs can grow well.

This soil is suited to most recreation uses despite incon-
veniences caused by seasonal wetness. Generally, it
should not be used for camp areas unless it is adequately
protected against flooding.

Potential flooding severely limits this soil for most en-
gineering uses. Buildings and sewage disposal systems
can be constructed in some areas that are protected
against flooding. Sealing treatment reduces the hazard of
excessive seepage from pond reservoir areas and sewage
lagoons. Effluent from septic tank absorption fields can
pollute ground water and surface water. Roads and
streets should be elevated above expected flood levels.

This soil responds well to irrigation if the irrigated site
is protected against damaging floods. Some areas are well
suited to water spreading for increased native hay or
tame hay production. Capability unit Ilc-3; Overflow
range site.

BoA—Bowbells loam, 0 to 3 percent slopes. This
deep, moderately well drained, nearly level soil is in
upland swales. Areas are long and irregularly shaped and
range from 5 to 150 acres in size. Slopes are slightly con-
cave.

Typically, the surface layer is very dark gray loam
about 10 inches thick. The subsoil is dark grayish brown,
firm clay loam about 18 inches thick. The underlying
material is light brownish gray, calcareous clay loam. On
the edges of some mapped areas, the surface layer and
subsoil are lighter colored than is typical and the soil is
well drained.

Included with this soil in mapping were small areas of
Hoven, Parnell, and Tetonka soils, which make up as
much as 15 percent of some mapped areas. These poorly
drained and very poorly drained soils are in closed
depressions less than 5 acres in size.

Tilth is good, and fertility and the content of organic
matter are high. Available water capacity is high.
Permeability is moderate in the subsoil and moderately

slow in the underlying material. The shrink-swell poten-
tial is moderate below the surface layer. Runoff is slow,
and most areas receive runoff from adjacent soils.

Most areas of this soil are farmed. Some remain in na-
tive grass and are used for grazing and hay. This soil has
good potential for crops, pasture, range, trees and shrubs,
and openland wildlife. It has fair to good potential for
most recreation and engineering uses if sites are pro-
tected against local flooding.

This soil is well suited to small grain, corn, alfalfa, and
other crops. The hazards of water erosion and soil blow-
ing are slight. Spring tillage is delayed in some years by
temporary wetness, but the main limitation for crops is
the lack of moisture during dry years. Stubble mulch,
crop residue management, and minimum tillage help to
conserve moisture, control soil blowing, and maintain fer-
tility and tilth. Wind stripcropping and field windbreaks
also help to control soil blowing.

All climatically suited pasture plants grow well on this
soil. Forage production is better on this soil than on ad-
jacent upland soils. Proper stocking rates, rotation graz-
ing, applications of fertilizer, clipping, and weed control
help to keep the pasture in good condition.

The natural plant cover is tall and mid grasses. If the
range is overgrazed, the taller, more desirable plants lose
vigor and are replaced by less productive short grasses. A
planned grazing system that includes proper grazing use
and deferred grazing helps to keep the range in good con-
dition.

This soil is well suited to all kinds of windbreaks. All
climatically suited trees and shrubs can grow well
because of the deep root zone, the high available water
capacity, and a position on the landscape that results in
favorable moisture.

If buildings are constructed on this soil, artificial
drainage around the buildings and proper design of foun-
dations and footings help to prevent structure damage
caused by shrinking and swelling. Local roads should be
graded to shed water, and suitable base material should
be hauled in. Limitations are slight for sewage lagoons
and sanitary landfills if runoff is diverted by dikes. The
limitation for septic tank absorption fields is severe
because of a slow percolation rate and flooding, but this
limitation can be overcome by enlarging the absorption
field and protecting it against flooding. Capability unit
IIc-3; Overflow range site.

BwA—Bowdle loam, 0 to 2 percent slopes. This well
drained, nearly level soil is on uplands and terraces. It is
underlain by sand and gravel. Areas are irregularly
shaped and range from 10 to 900 acres in size. Slopes are
smooth and plane to slightly convex.

Typically, the surface layer is dark grayish brown loam
about 7 inches thick. The subsoil is dark grayish brown,
friable loam about 14 inches thick. The underlying materi-
al to a depth of 25 inches is dark grayish brown, calcare-
ous gravelly loam. Below this is varicolored, calcareous
sand and gravel. In places the soil is more silty than is
typical, and in places the depth to sand and gravel is
slightly less than 20 inches.
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Included with this soil in mapping were small areas of
Tetonka and Williams soils, which make up less than 10
percent of any one mapped area. The poorly drained
Tetonka soils are in closed depressions less than 6 acres
in size. Williams soils are on very slight rises and are un-
derlain by clay loam glacial till.

Fertility and the content of organic matter are high.
Available water capacity is moderate, and the soil is
somewhat droughty. Permeability is moderate in the sub-
soil and rapid in the underlying sand and gravel. Runoff
is slow.

Most areas of this soil are farmed. The soil has fair
potential for crops, tame pasture, and openland wildlife. It
has good potential for range, rangeland wildlife, recrea-
tion uses, and many engineering uses. The potential for
trees and shrubs is poor. This soil is a fair source of sand
and gravel. It has good potential for irrigation if an
adequate supply of water is available.

This soil is suited to small grain, corn, alfalfa, and other
crops. Unless the soil is irrigated, an early maturing crop,
such as small grain, is better suited than a late-maturing
crop, such as corn. Droughtiness is the main limitation of
this soil for crops. Also, the hazard of soil blowing is
moderate. Stubble mulch, crop residue management, and
wind stripcropping help to conserve moisture, control soil
blowing, and maintain fertility and tilth.

Using the soil for tame pasture and hay is an effective
way to control soil blowing. The choice of pasture plants
and the amount of forage produced are limited by the
moderate available water capacity. Proper stocking rates,
rotation grazing, applications of fertilizer, clipping, and
weed control help to keep the pasture in good condition.

The natural plant cover on this soil is mainly a mixture
of mid and short grasses. If the range is overgrazed,
plant vigor is reduced and the taller, more desirable
plants are replaced by less productive short grasses. A
planned grazing system that includes proper grazing use
and deferred grazing helps to keep the range in good con-
dition. Pond sites are scarce, and shallow wells are more
satisfactory as a source of livestock water.

This soil is poorly suited to trees and shrubs because it
is somewhat droughty. It can be used for farmstead wind-
breaks and other kinds of trees and shrubs if optimum
survival and growth are not required or expected. Provid-
ing extra water helps to overcome the droughtiness.

This soil is well suited to most recreation and engineer-
ing uses. Cutbanks in shallow excavations tend to cave in,
however, and seepage from onsite waste disposal systems
can pollute shallow ground water. Sealing the bottom and
sides of sewage lagoons reduces the hazard of seepage.

This soil has good internal drainage and responds well
to irrigation. The length of runs and the frequency of ir-
rigation are affected by the moderate available water
capacity and the rapid permeability of the underlying
sand and gravel. Capability unit IIIs-2; Silty range site.

BwB—Bowdle loam, 2 to 6 percent slopes. This well
drained, gently sloping soil is on uplands and terraces. It
is underlain by sand and gravel. Areas are irregularly

shaped and range from 10 to 600 acres in size. Slopes are
smooth and convex.

Typically, the surface layer is dark grayish brown loam
about 6 inches thick. The subsoil is dark grayish brown,
friable loam about 14 inches thick. The underlying materi-
al to a depth of 25 inches is dark grayish brown, calcare-
ous loam. Below this is varicolored, calcareous sand and
gravel. In a few places the soil is more silty than is typi-
cal for Bowdle soils. On the higher parts of the landscape,
the depth to sand and gravel is slightly less than 20
inches.

Included with this soil in mapping were small areas of
Tetonka and Williams soils, which make up less than 10
percent of any one mapped area. The poorly drained
Tetonka soils are in closed depressions less than 5 acres
in size. Williams soils are underlain by clay loam glacial
till.

Fertility and the content of organic matter are high.
Available water capacity is moderate, and the soil is
somewhat droughty. Permeability is moderate in the sub-
soil and rapid in the underlying sand and gravel. Runoff
is medium.

Most areas of this soil are farmed. The soil has fair
potential for crops, tame pasture, and openland wildlife. It
has good potential for range, rangeland wildlife, and most
recreation and engineering uses. The potential for trees
and shrubs is poor. The soil is a fair source of sand and
gravel for use in construction. It responds well to irriga-
tion if an adequate supply of water is available.

This soil is suited to small grain, corn, alfalfa, and tame
grasses. If the soil is dry-farmed, early maturing small
grain is better suited than corn. The second growth of al-
falfa is limited in most years. Controlling erosion and soil
blowing and conserving moisture are the main manage-
ment concerns if this soil is cultivated. Stubble mulch,
crop residue management, contour farming, and grassed
waterways help to control erosion and soil blowing, con-
serve moisture, and maintain fertility and tilth.

Using this soil for tame pasture and hay is an effective
way of controlling erosion and soil blowing. Forage
production and the choice of plants are affected by the
moderate available water capacity. Proper stocking rates,
rotation grazing, applications of fertilizer, clipping, and
weed control help to keep the pasture in good condition.

The natural plant cover on this soil is mainly mid and
short grasses. If the range is overgrazed, plant vigor is
reduced and the more desirable, taller grasses are
replaced by less productive short grasses. A planned
grazing system that includes proper grazing use and
deferred grazing helps to keep the range in good condi-
tion. Pasture furrowing and range seeding improve
pastures that are in poor condition. Shallow wells are
more satisfactory than ponds as a source of livestock
water.

This soil is poorly suited to trees and shrubs because it
is somewhat droughty. It can be used for farmstead wind-
breaks and other kinds of trees and shrubs if optimum
survival and growth are not required or expected. Plant-
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ing on the contour and providing supplementary water
from other sources help to overcome the droughtiness.

This soil is well suited to most recreation and engineer-
ing uses. Cutbanks in shallow excavations tend to cave in,
however, and seepage from onsite waste disposal systems
can pollute ground water. Sealing the bottom and sides of
sewage lagoons reduces the hazard of seepage.

This soil has good internal drainage and responds well
to irrigation. The length of runs and the frequency of ir-
rigation are affected by the moderate available water
capacity and the rapid permeability in the underlying
material. Capability unit IIle-6; Silty range site.

BxB—Bowdle-Wabek loams, 2 to 6 percent slopes.
This map unit consists of well drained and excessively
drained, undulating soils that are underlain by sand and
gravel. These soils are on uplands and terraces. Areas are
irregularly shaped and range from 5 to 200 acres in size.
Slopes are short and convex.

This map unit is about 55 percent Bowdle soil and 35
percent Wabek soil. These soils are so intricately mixed
that it was not practical to separate them in mapping.
The Bowdle soil is on the middle and lower parts of the
landscape. The Wabek soil is on the tops and upper sides
of ridges and knolls. In places stones and pebbles are on
the surface of the Wabek soil.

Typically, the Bowdle soil has a surface layer of dark
grayish brown loam about 6 inches thick. The subsoil is
dark grayish brown, friable loam about 14 inches thick.
The underlying material to a depth of about 25 inches is
dark grayish brown, calcareous gravelly loam. Below this
is varicolored, calcareous sand and gravel. In a few places
the soil is more silty than is typical for Bowdle soils, and
in places the depth to sand and gravel is slightly less than
20 inches. In some swales and low areas, the underlying
sand and gravel is stratified with loamy to clayey materi-
al.

Typically, the Wabek soil has a surface layer of dark
grayish brown loam about 5 inches thick. The next layer
is dark grayish brown, loose, calcareous gravelly sandy
loam about 5 inches thick. Varicolored, calcareous sand
and gravel is at a depth of 10 inches.

Included with these soils in mapping were small areas
of poorly drained Tetonka soils, which make up less than
10 percent of any one mapped area. These Tetonka soils
are in closed depressions less than 5 acres in size.

Fertility and the content of organic matter are high in
the Bowdle soil, but fertility is low and the content of or-
ganic matter is moderately low in the Wabek soil. Availa-
ble water capacity is moderate in the Bowdle soil and low
in the Wabek soil. Permeability is moderate in the upper
part of the Bowdle soil and moderately rapid in the upper
part of the Wabek soil. It is rapid in the underlying sand
and gravel of both soils. Runoff is medium on the Bowdle
soil and slow on the Wabek soil.

Some areas of this map unit are farmed, and some
remain in native grass and are used for range. The Bow-
dle soil has fair potential for crops, tame pasture, open-
land wildlife, and trees and shrubs and good potential for

range, rangeland wildlife, and most recreation and en-
gineering uses. The Wabek soil has fair potential for
recreation uses, good potential for some engineering uses,
and poor potential for all other uses. The Bowdle soil
responds well to irrigation, but the Wabek soil has poor
potential for irrigated crops.

Cultivated areas of this map unit are used for small
grain, corn, alfalfa, and tame grasses, but crop growth is
affected by the droughtiness of the Wabek soil. Small
grain and tame grasses are better suited than corn and
alfalfa. Conserving moisture and controlling erosion and
soil blowing are the major problems. Stubble mulch and
crop residue management help to conserve moisture and
prevent excessive soil losses. In most areas slopes are too
irregular for contour farming. Wind stripcropping helps
to control soil blowing. The Wabek soil generally is not
suitable for farming. In the many areas where the Wabek
soil is closely intermingled with the Bowdle soil, this map
unit is better suited to range or tame pasture.

Establishing tame pasture plants on this map unit is
difficult because the Wabek soil is too droughty for most
pasture plants. In addition, forage production and the cho-
ice of plants on the Bowdle soil are affected by the
moderate depth to sand and gravel. If a stand of grass is
established, proper stocking rates, rotation grazing,
clipping, and weed control help to keep the pasture in
good condition.

This map unit is best suited to range. The natural plant
cover is mid and short grasses. An adequate plant cover
and ground mulch help to prevent excessive soil losses
and improve the moisture supply by reducing runoff. If
the range is overgrazed, the taller, more desirable plants
lose vigor and are replaced by less productive short
grasses. Overgrazing on the Wabek soil results in con-
siderable areas of bare ground and increases the risk of
soil blowing. A planned grazing system that includes
proper grazing use and deferred grazing helps to keep
the range in good condition. Proper grazing use is espe-
cially important because successful range reseeding is dif-
ficult on the Wabek soil.

Field windbreaks are not suited. Farmstead windbreaks
and other kinds of trees and shrubs can be planted on the
Bowdle soil if optimum survival and growth are not ex-
pected or required. Trees and shrubs fail to survive on
the Wabek soil unless additional water is applied
frequently.

This map unit has slight limitations for buildings, roads
and streets, septic tank absorption fields, and most
recreation uses. Effluent from septic tank absorption
fields and other waste disposal systems, however, can pol-
lute ground water. Sewage lagoons can be constructed on
the Bowdle soil if the sides and bottom of the lagoon are
sealed. Alternative sites for sanitary landfills and ponds
are more practical than the sites on these soils. Generally,
irrigating the Wabek soil is not feasible because of the
low available water capacity. Both soils are a fair source
of sand and gravel. Bowdle soil in capability unit IIle-6,
Silty range site; Wabek soil in capability unit VIs-4, Very
Shallow range site.
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BxC—Bowdle-Wabek loams, 6 to 9 percent slopes.
This map unit consists of well drained and excessively
drained, gently rolling soils that are underlain by sand
and gravel. These soils are on uplands. Areas are irregu-
larly shaped and range from 5 to 150 acres in size. Slopes
are short and convex.

This map unit is about 50 percent Bowdle soil and 40
percent Wabek soil. These soils are so intricately mixed
that it was not practical to separate them in mapping.
The Bowdle soil is on the middle and lower parts of the
landscape. The Wabek soil is on the tops and upper sides
of ridges and knolls. In places stones and pebbles are on
the surface of the Wabek soil.

Typically, the Bowdle soil has a surface layer of dark
grayish brown loam about 5 inches thick. The subsoil is
dark grayish brown, friable loam about 12 inches thick.
The underlying material to a depth of 25 inches is dark
grayish brown, calcareous gravelly loam. Below this is
varicolored, calcareous sand and gravel. On the higher
parts of the landscape, the subsoil is lighter colored than
is typical and the depth to sand and gravel is slightly less
than 20 inches. In some swales and low areas, the under-
lying sand and gravel is stratified with loamy to clayey
material.

Typically, the Wabek soil has a surface layer of dark
grayish brown loam about 5 inches thick. The next layer
is dark grayish brown, loose, calcareous gravelly sandy
loam about 5 inches thick. Varicolored, calecareous sand
and gravel is at a depth of 10 inches.

Included with these soils in mapping were small areas
of Tetonka soils, which make up less than 10 percent of
any one mapped area. These poorly drained Tetonka soils
are in closed depressions less than 5 acres in size.

Fertility and the content of organic matter are high in
the Bowdle soil, but fertility is low and the content of or-
ganic matter is moderately low in the Wabek soil. Availa-
ble water capacity is moderate in the Bowdle soil and low
in the Wabek soil. Permeability is moderate in the upper
part of the Bowdle soil and moderately rapid in the upper
part of the Wabek soil. It is rapid in the underlying sand
and gravel of both soils. Runoff is medium on the Bowdle
soil and slow on the Wabek soil.

Some areas of this map unit are farmed. Many remain
in native grass and are used for range. The Bowdle soil
has fair potential for crops, tame pasture, and trees and
shrubs and good potential for range and rangeland wil-
dlife. The Wabek soil has poor potential for these uses.
Both soils have fair to poor potential for most recreation
and engineering uses.

This map unit is best suited to range. The natural plant
cover is mid and short grasses. An adequate plant cover
and ground mulch help to prevent excessive soil losses
and improve the moisture supply. If the range is over-
grazed, the taller, more desirable plants lose vigor and
are replaced by less productive short grasses. Overgraz-
ing on the Wabek soil commonly results in considerable
areas of bare ground and increases the risk of erosion and
soil blowing. A planned grazing system that includes

proper grazing use and deferred grazing helps to keep
the range in good condition. Proper grazing use is espe-
cially important because successful range reseeding is dif-
ficult on the Wabek soil.

Conserving moisture and controlling erosion and soil
blowing are major problems if this map unit is farmed.
The Bowdle soil is suited to small grain and tame grasses,
but the Wabek soil generally is not suited to crops or
tame pasture. Stubble mulch, crop residue management,
and wind stripcropping help to conserve moisture and
control erosion and soil blowing in cultivated areas. Slopes
are too irregular in most areas for contour farming. In
most areas, as a result of the pattern of the two soils, it is
impractical to farm the Bowdle soil separately or to
establish tame pasture.

This map unit generally is not suited to field wind-
breaks. Farmstead windbreaks and other kinds of trees
and shrubs can be planted on the Bowdle soil if optimum
survival and growth are not expected or required. Trees
and shrubs fail to survive on the Wabek soil unless they
are watered frequently.

This map unit can be used for building sites and local
roads and streets if the buildings and the roads and
streets are properly designed for gently rolling soils.
Measures that control erosion and soil blowing generally
are needed along graded roads and around excavations
for buildings. Septic tank absorption fields function
satisfactorily unless the effluent pollutes shallow ground
water. This map unit is not suited to sewage lagoons
because of the slope and excessive seepage. Alternative
sites for sewage lagoons, sanitary landfills, and farm
ponds are more practical than the sites on these soils.
Both soils are a fair source of sand and gravel. Bowdle
soil in capability unit IVe-5, Silty range site; Wabek soil
in capability unit VIs-4, Very Shallow range site.

BxD—Bowdle-Wabek loams, 9 to 15 percent slopes.
This map unit consists of well drained and excessively
drained, rolling soils that are underlain by sand and
gravel. These soils are on uplands. Areas are irregularly
shaped and range from 5 to 100 acres in size. Slopes are
short and convex.

This map unit is about 50 percent Bowdle soil and 40
percent Wabek soil. These soils are so intricately mixed
that it was not practical to separate them in mapping.
The Bowdle soil is on the middle and lower parts of the
landscape. The Wabek soil is on the tops and upper sides
of ridges and knolls. In places stones and pebbles are on
the surface of the Wabek soil.

Typically, the Bowdle soil has a surface layer of dark
grayish brown loam about 5 inches thick. The subsoil is
dark grayish brown, friable loam about 11 inches thick.
The underlying material to a depth of about 25 inches is
dark grayish brown, calcareous gravelly loam. Below this
is varicolored, calcareous sand and gravel. On the higher
parts of the landscape just below areas of Wabek soil, the
subsoil is lighter colored than is typical and the depth to
sand and gravel is slightly less than 20 inches.
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Typically, the Wabek soil has a surface layer of dark
grayish brown loam about 5 inches thick. The next layer
is dark grayish brown, loose, calcareous gravelly sandy
loam about 4 inches thick. Varicolored, calcareous sand
and gravel is at a depth of 9 inches.

Included with these soils in mapping were small areas
of Tetonka soils, which make up less than 10 percent of
any one mapped area. These poorly drained Tetonka soils
are in closed depressions less than 5 acres in size.

Fertility and the content of organic matter are high in
the Bowdle soil, but fertility is low and the content of or-
ganic matter is moderately low in the Wabek soil. Availa-
ble water capacity is moderate in the Bowdle soil and low
in the Wabek soil. Permeability is moderate in the upper
part of the Bowdle soil and moderately rapid in the upper
part of the Wabek soil. It is rapid in the underlying sand
and gravel of both soils. Runoff is medium on the Bowdle
soil and slow on the Wabek soil.

Most areas of this map unit remain in native grass and
are used for range. The soils have poor potential for crops
and for trees and shrubs. The Bowdle soil has fair poten-
tial for pasture and good potential for range and range-
land wildlife. The Wabek soil has poor potential for these
uses. Both soils have fair to poor potential for most
recreation and engineering uses.

This map unit is best suited to range. The natural plant
cover is mid and short grasses. An adequate plant cover
and ground mulch help to prevent excessive soil losses
and improve the moisture supply. If the range is over-
grazed, the taller, more desirable plants lose vigor and
are replaced by less productive short grasses. Overgraz-
ing on the Wabek soil generally results in considerable
areas of bare ground and increases the risk of erosion and
soil blowing. A planned grazing system that includes
proper grazing use and deferred grazing helps to keep
the range in good condition. Proper grazing use is espe-
cially important because successful range reseeding is dif-
ficult on the Wabek soil.

This map unit generally is not suitable for cultivation
because of the severe erosion hazard, the risk of soil
blowing, and the droughtiness. The Bowdle soil is suited
to tame pasture, but pasture plants grow poorly on the
Wabek soil. In most areas pasture plants cannot be grown
because of the pattern of the two soils.

Windbreaks that are generally planted by machinery
are not suited. Drought-resistant trees and shrubs can be
grown if they are planted by hand and given special care.

This map unit can be used for building sites and local
roads and streets if the buildings and the roads and
streets are properly designed for rolling soils. Measures
that control erosion and soil blowing generally are needed
along graded roads and around excavations for buildings.
Septic tank absorption fields are suitable for waste
disposal, but the effluent can pollute ground water. Alter-
native sites for sewage lagoons, sanitary landfills, and
ponds are more feasible than the sites on these soils. Both
soils are a fair source of sand and gravel. Bowdle soil in
capability unit VIe-5, Silty range site; Wabek soil in capa-
bility unit VIle-6, Very Shallow range site.

Co—Colvin silt loam. This deep, poorly drained, level
soil is in swales and basins on uplands. It is subject to
flooding in most years. Areas are long and irregularly
shaped and range from 10 to 400 acres in size. Slopes are
smooth and slightly concave and are less than 1 percent.

Typically, the surface layer is dark gray silt loam about
11 inches thick. The next layer is gray, friable silty clay
loam about 18 inches thick. The underlying material is
light gray and light brownish gray silty clay loam. The
entire profile is calcareous. On the lower lying parts of
some areas, the soil is very poorly drained.

Included with this soil in mapping were small areas of
Divide and Parnell soils, which make up less than 10 per-
cent of any one mapped area. Divide soils are on very
slight rises. They are better drained than this Colvin soil.
Parnell soils are in closed depressions less than 5 acres in
size. They have a clay subsoil.

Fertility is medium, and the content of organic matter
is moderate to high. The availability of plant nutrients is
affected by the high content of lime. Available water
capacity is high, and permeability is moderately slow. The
shrink-swell potential is high. The seasonal high water
table is within 1 foot to 8 feet of the surface early in the
growing season.

Most areas of this soil remain in native grass and are
used for range and hay. The soil has good potential for
range and fair potential for pasture and for wetland and
rangeland wildlife. Unless drained, it has poor potential
for crops, trees and shrubs, recreation uses, and engineer-
ing uses.

If used as range, this soil produces a luxuriant stand of
tall prairie grasses. The major problems of range manage-
ment are related to wetness. If the range is overgrazed,
the tall grasses are replaced by saltgrass, sedges, and
Kentucky bluegrass. Unpalatable weeds increase as a
result of trampling by livestock if the range is grazed
when the surface is wet. A planned grazing system that
includes proper grazing use and a timely deferment of
grazing helps to keep the range in good condition.
Livestock water is provided by shallow wells and ex-
cavated ponds. Many areas in native grass are used as
high-producing hay meadows.

This soil is poorly suited to crops unless it is artificially
drained. Artificial drainage is not feasible in most areas
because good outlets are scarce. Late-planted crops, such
as millet and sudangrass, are better suited than small
grain. The soil can be used for tame pasture, but the cho-
ice of pasture plants is limited to water-tolerant species,
such as creeping foxtail, reed canarygrass, and western
wheatgrass.

Windbreaks and other kinds of trees and shrubs are
suited if water-tolerant species are selected. Trees and
shrubs can grow well because the supply of moisture is
abundant. Artificial drainage that regulates the water
table improves the growing conditions for the trees.

This soil generally is not suitable for dwellings with
basements and onsite waste disposal systems. If the soil
is protected against flooding and artificial drainage lowers
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the water table, other buildings can be constructed. Foun-
dations and footings should be designed to prevent
damage from shrinking and swelling of the soil. Local
roads should be graded above flood levels, and suitable
base material should be hauled in. Capability unit IVw-1;
Subirrigated range site.

DeA—Demky loam, 0 to 2 percent slopes. This deep,
moderately well drained, nearly level soil is on uplands.
Areas are irregularly shaped and range from 5 to 100
acres in size. Slopes are plane to slightly concave.

Typically, the surface layer is dark gray and dark gray-
ish brown loam about 7 inches thick. The next layer is
grayish brown clay loam about 2 inches thick. The subsoil
is firm heavy clay loam about 14 inches thick. It is dark
grayish brown in the upper part and grayish brown in the
lower part. The lower part is calcareous and has spots
and streaks of lime that extend into the underlying
material. The underlying material is grayish brown, cal-
careous clay loam. In places, the surface layer is about 5
inches thick and the subsoil is very firm clay. In a few
places the underlying material below a depth of 35 inches
is sand and gravel.

Included with this soil in mapping were small areas of
Hoven, Mobridge, and Tetonka soils, which make up less
than 15 percent of any one mapped area. The poorly
drained Hoven and Tetonka soils are in closed depres-
sions less than 5 acres in size. The Mobridge soils are in
shallow swales and have a friable silty clay loam subsoil.

Fertility is medium, and the content of organic matter
is moderate. Available water capacity is moderate or high,
but the subsoil is a mild claypan that takes in water
slowly and releases moisture slowly to plants. Permeabili-
ty is slow. The shrink-swell potential is high. The surface
layer is easy to till, but it crusts after hard rains. Runoff
is slow,

Many of the smaller areas of this soil and areas of ad-
Jjacent soils are farmed. Some of the larger areas remain
in native grass and are used for range or hay. The soil
has fair potential for crops, tame pasture and hay, trees
and shrubs, and openland wildlife and good potential for
range and rangeland wildlife. It has fair to good potential
for recreation uses and fair to poor potential for most en-
gineering uses.

This soil is suited to corn, small grain, sorghum, alfalfa,
and tame grasses. It is better suited to early maturing
and drought-resistant crops than to corn. If this soil is
used for crops, management problems are related mainly
to the claypan subsoil, which restricts the penetration of
moisture and plant roots. Also, the risk of soil blowing is
slight to moderate if the soil is bare. Stubble mulch, crop
residue management, and grasses and legumes in the
cropping system improve water intake, conserve
moisture, help to control soil blowing, and maintain fertili-
ty and tilth. Returning crop residue to the soil reduces
soil crusting. Chiseling or subsociling improves water in-
take.

This soil is suited to tame pasture plants, but the choice
of plants is limited somewhat by the claypan subsoil.

Proper stocking rates, rotation grazing, fertilization,
clipping, and weed control help to keep the pasture in
good condition.

This soil is well suited to range. The natural plant cover
is mainly mid and short grasses. If the range is over-
grazed, the taller, more desirable grasses lose vigor and
are replaced by less productive short grasses. A planned
grazing system that includes proper grazing use and
deferred grazing helps to keep the range in good condi-
tion. Water spreading, which is feasible on this soil,
stimulates the growth of cool-season mid grasses. Range
seeding improves range that is in poor condition.

Windbreaks and other kinds of trees and shrubs are
moderately well suited to this soil. The expected height is
no more than 25 feet. A year of fallow generally is a
necessary part of site preparation.

If buildings are constructed on this soil, properly desig-
ning foundations and footings and keeping runoff away
from the buildings help to prevent structure damage
caused by shrinking and swelling of the soil. Local roads
should be graded to shed water, and suitable base materi-
al should be hauled in. Sewage lagoons are the most
satisfactory means of waste disposal. Capability unit IIIs-
1; Clayey range site.

DeB—Demky loam, 2 to 6 percent slopes. This deep,
moderately well drained, gently sloping soil is on uplands.
Areas are irregularly shaped and range from 5 to 250
acres in size. Slopes are plane to slightly convex. A few
stones are on the surface on the tops of ridges and knolls.

Typically, the surface layer is dark gray and dark gray-
ish brown loam about 6 inches thick. The next layer is
grayish brown clay loam about 2 inches thick. The subsoil
is firm heavy clay loam about 12 inches thick. It is dark
grayish brown in the upper part and grayish brown in the
lower part. The lower part is calcareous and has spots
and streaks of lime that extend into the underlying
material. The underlying material is grayish brown, cal-
careous clay loam. In places, the surface layer is 5 inches
or less thick and the subsoil is very firm clay.

Included with this soil in mapping were small areas of
Hoven, Mobridge, and Tetonka soils, which make up less
than 15 percent of any one mapped area. The poorly
drained Hoven and Tetonka soils are in closed depres-
sions less than 5 acres in size. The Mobridge soils are in
swales. They have a friable silty clay loam subsoil.

Fertility is medium, and the content of organic matter
is moderate. Available water capacity is moderate or high,
but the subsoil is a mild claypan that takes in water
slowly and releases moisture slowly to plants. Permeabili-
ty is slow. The shrink-swell potential is high. The surface
layer is easy to till, but it tends to crust after hard rains.
Runoff is medium.

Many of the smaller areas of this soil are farmed
together with areas of adjacent soils. Some of the larger
areas remain in native grass and are used for range or
hay. The soil has fair potential for crops, tame pasture
and hay, trees and shrubs, and openland wildlife and good
potential for range and rangeland wildlife. It has fair to
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good potential for recreation uses and fair to poor poten-
tial for most engineering uses.

This soil is suited to corn, small grain, sorghum, alfalfa,
and tame grasses. It is better suited to early maturing
and drought-resistant crops than to corn. The claypan
subsoil takes in water slowly and releases moisture slowly
to plants. If this soil is used for crops, the risks of erosion
and soil blowing are moderate. Stubble mulch, ecrop
residue management, grassed waterways, and grasses and
legumes in the cropping system help to control erosion
and soil blowing, improve water intake, conserve
moisture, and maintain fertility and tilth. In some areas
where slopes are long enough, terracing and contour
farming also help to control erosion and conserve
moisture. Chiseling or subsoiling improves water intake.

This soil is suited to tame pasture plants, but the choice
of plants is limited somewhat by the claypan subsoil
Proper stocking rates, rotation grazing, applications of
fertilizer, clipping, and weed control help to keep the
pasture in good condition.

This soil is well suited to range. The natural plant cover
is mainly mid and short grasses. If the range is over-
grazed, the taller, more desirable grasses lose vigor and
are replaced by less productive short grasses. A planned
grazing system that includes proper grazing use and

deferred grazing helps to keep the range in good cordition.

Water spreading, which is feasible in some areas, stimu-
lates the growth of cool-season mid grasses. Pasture fur-
rowing and range seeding improve range that is in poor
condition.

Windbreaks and other kinds of trees and shrubs are
moderately well suited to this soil. The expected height is
no more than 25 feet. A year of fallow commonly is a
necessary part of site preparation.

If buildings are constructed on this soil, properly desig-
ning foundations and footings and keeping runoff away
from the buildings help to prevent structure damage
caused by shrinking and swelling of the soil. Local roads
should be graded to shed water, and suitable base materi-
al should be hauled in. Sewage lagoons are the most
satisfactory means of waste disposal. Capability unit IIIe-
3; Clayey range site.

DgA—Demky-Jerauld complex, 0 to 2 percent slopes.
This map unit consists of deep, moderately well drained,
nearly level soils that have a claypan subsoil. These soils
are on uplands. Areas are irregularly shaped and range
from 5 to 150 acres in size. The surface is uneven because
low mounds rise a few inches above intervening low
spots. In places a few stones are on the surface.

This map unit is about 50 percent Demky loam and 30
percent Jerauld silt loam. These soils are so closely in-
termingled that it was not possible to separate them in
mapping. The Demky soil is on low mounds. The Jerauld
soil is in low spots that commonly are less than 15 feet in
diameter.

Typically, the Demky soil has a surface layer of dark
gray and dark grayish brown loam about 7 inches thick.
The next layer is grayish brown clay loam about 2 inches

thick. The subsoil is firm heavy clay loam about 14 inches
thick. It is dark grayish brown in the upper part and
grayish brown in the lower part. The lower part is cal-
careous and has spots and streaks of lime that extend
into the underlying material. The underlying material is
grayish brown, calcareous clay loam.

Typically, the Jerauld soil has a surface layer of gray
silt loam about 2 inches thick. The subsoil is firm silty
clay about 14 inches thick. It is dark grayish brown in the
upper 9 inches and grayish brown in the lower 5 inches.
The lower 5 inches is calcareous and has spots and
streaks of salts that extend into the underlying material.
The underlying material is grayish brown, calcareous clay
loam.

Included with these soils in mapping were small areas
of Durrstein, Hoven, and Tetonka soils, which make up
less than 20 percent of most mapped areas. The poorly
drained Durrstein soils are in some of the low spots on
the lower part of the landscape. The poorly drained
Hoven and Tetonka soils are in closed depressions less
than 5 acres in size.

Fertility is medium in the Demky soil. Crop growth on
the Jerauld soil is affected by the content of salts. Availa-
ble water capacity is moderate or high in the Demky soil
and low to moderate in the Jerauld soil. The claypan sub-
soil, especially in the Jerauld soil, takes in water slowly
and releases moisture slowly to plants. Permeability is
slow to very slow in both soils, and the shrink-swell
potential is high. The Jerauld soil has poor tilth and is dif-
ficult to work. Runoff is slow, and water accumulates on
the Jerauld soil after hard rains.

Many areas remain in native grass and are used for
range. Some areas are farmed. The Demky soil has fair
potential for crops, tame pasture and hay, trees and
shrubs, and openland wildlife and good potential for range
and rangeland wildlife. In most areas, however, this map
unit is affected by the poor potential of the Jerauld soil
for most of these uses. This map unit has poor potential
for most recreation and engineering uses.

This map unit is best suited to range. The natural plant
cover is mainly mid and short grasses. Short grasses are
dominant on the Jerauld soil. If this map unit is used for
range, management is governed considerably by changes
in the plant community on the Jerauld soil. These changes
are the result of overgrazing. If the range is overgrazed,
the taller, more desirable plants lose vigor and are
replaced by less desirable short grasses. In overgrazed
pastures, the Jerauld soil commonly is bare of vegetation
during dry cycles and supports unpalatable weeds during
wet periods. A planned grazing system that includes
proper grazing use and deferred grazing helps to keep
the range in good condition.

The pattern of the two soils in most areas makes this
map unit poorly suited to cultivated crops and pasture
plants. Where sizable parts of mapped areas are Demky
soil, however, the Demky soil can be successfully farmed.
Small grain is the best suited crop. Stubble mulch,
grasses and legumes in the cropping system, and chiseling
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or subsoiling improve water intake, conserve moisture,
help to control soil blowing, and maintain fertility and
tilth,

Windbreaks and other kinds of trees and shrubs are
moderately well suited to the Demky soil, but are not
suited to the Jerauld soil. Windbreaks are not feasible in
most areas because of the pattern of the soils. Special
plantings of selected species can be made, but the height
of the trees is limited.

This map unit is poorly suited as a site for buildings,
roads, and most kinds of waste disposable systems. If
buildings are constructed, properly designing foundations
and footings and diverting runoff away from the
buildings help to prevent structure damage caused by
shrinking and swelling of the soils. The soils lack suffi-
cient strength and stability to support vehicular traffic,
but this limitation can be overcome by strengthening or
replacing the base material and grading the roads to shed
water. Sewage lagoons are the best means of waste
disposal. Demky soil in capability unit IIIs-1, Clayey
range site; Jerauld soil in capability unit VIs-1, Thin
Claypan range site.

Dm—Divide loam. This somewhat poorly drained to
moderately well drained, nearly level, calcareous soil is on
terraces along:upland streams and drainageways. It is un-
derlain by sand and gravel at a moderate depth. Areas
are long and irregularly shaped and range from 10 to 100
acres in size. Slopes are 0 to 3 percent. They are plane to
slightly convex and in places are short.

Typically, the surface layer is very dark gray loam
about 9 inches thick. The underlying material to a depth
of 23 inches is grayish brown, very friable or friable loam.
Below this is varicolored sand and gravel.

Included with this soil in mapping were small areas of
Bowdle, Colvin, and Lehr soils, which make up less than
15 percent of any one mapped area. The well drained to
somewhat excessively drained Bowdle and Lehr soils are
on slight rises. They contain less calcium carbonate than
this Divide soil. The poorly drained Colvin soils are in
swales.

The content of organic matter is moderate to high, and
fertility is medium. A high content of lime affects the
availability of plant nutrients and the choice of crops.
Available water capacity is moderate, and the soil is
droughty in dry years. Permeability is moderate in the
upper part of the soil and rapid in the underlying sand
and gravel. Runoff is slow. The seasonal high water table
is between depths of 3 and 5 feet during the early part of
the growing season.

Some areas of this soil are farmed. Many areas remain
in native grass and are used for range or hay. This soil
has good potential for range, rangeland wildlife, and trees
and shrubs and fair potential for crops, tame pasture and
hay, and most recreation uses. It has poor potential for
most engineering uses.

This soil is suited to most erops commonly grown in the
county. Wetness from the water table delays planting and
tillage in wet years. In dry years small grain is better

suited than corn. As a result of the high lime content, the
soil is highly susceptible to soil blowing. If the soil is used
for crops, stubble mulch, crop residue management,
minimum tillage, wind stripcropping, and field windbreaks
help to conserve moisture, control soil blowing, and main-
tain fertility. Applying animal manure and fertilizer also
helps to maintain fertility.

Using this soil for tame pasture or hay is an effective
means of controlling soil blowing. Forage production and
the choice of plants are limited somewhat by droughtiness
late in summer. Proper stocking rates, rotation grazing,
applications of fertilizer, clipping, and weed control help
to keep the pasture in good condition.

This soil is well suited to range. The natural plant cover
is mainly mid and short grasses. If the range is over-
grazed, the taller, more desirable plants are replaced by
less productive short grasses. A planned grazing system
that includes proper grazing use and deferred grazing
helps to keep the range in good condition.

This soil is well suited to windbreaks. All climatically
suited trees and shrubs grow well. Keeping a cover of
crop residue on the surface helps to control soil blowing
during site preparation.

As a result of wetness from a seasonal high water
table, this soil is poorly suited to most engineering uses.
Buildings and roads can be constructed if they are
properly designed and if artificial drainage can lower the
water table. Sewage lagoons can be used for waste
disposal if the bottom and sides are treated to prevent
seepage. Alternative sites generally are more practical
than the sites on this soil for waste disposal. Capability
unit ITIs-4; Silty range site.

Du—Durrstein silt loam. This deep, poorly drained,
nearly level soil is on bottom land along upland streams
and drainageways. Areas are irregularly shaped and
range from 5 to 300 acres in size. The surface is uneven
because many small mounds rise a few inches above in-
tervening low spots.

Typically, the surface layer is gray silt loam about 2
inches thick. The subsoil is very firm clay and silty clay
about 12 inches thick. It is dark gray in the upper part,
dark grayish brown in the next part, and grayish brown
in the lower part. The lower part has spots and streaks of
salts that extend into the underlying material. The under-
lying material to a depth of 47 inches is light brownish
gray, calcareous silty clay. Below this are layers of sandy
loam, sand and gravel, and silty clay loam. In some low
spots the very firm claypan subsoil does not occur.

Included with this soil in mapping were small areas of
Jerauld, Macken, and Swanboy soils, which make up less
than 15 percent of any one mapped area. The moderately
well drained Jerauld and Swanboy soils are on slight
rises, generally on the edges of the mapped areas. The
poorly drained to very poorly drained Macken soils are in
closed depressions and contain less salts than this
Durrstein soil.

The content of organic matter is moderate. Fertility is
medium to low because of the salts content. This soil is
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difficult to work when dry or wet. Permeability is slow or
very slow. The shrink-swell potential is high. Runoff is
slow, and the soil is subject to flooding. The water table is
between depths of 1 foot and 6 feet during part of the
growing season.

Almost all areas of this soil remain in native grass and
are used for range or hay. The soil has poor potential for
crops and tame pasture and for trees and shrubs in wind-
breaks. It has good potential for range and fair potential
for rangeland wildlife. The potential for recreation and
engineering uses is poor.

This soil is best suited to range. The natural plant
cover is mostly tall and mid grasses. The major problems
of range management are related to the ease with which
highly productive plants are replaced by unpalatable spe-
cies. If the range is overgrazed, the taller, more desirable
grasses lose vigor and are replaced by less productive
short grasses. Continuous overgrazing generally results in
a plant community dominated by saltgrass and weeds. A
planned grazing system that includes proper grazing use
helps to keep the range in good condition.

This soil generally is not suited to farming and is
poorly suited to tame pasture. Tall wheatgrass and
western wheatgrass are suitable for seeding in areas
where the original plant cover has been destroyed by cul-
tivation or overgrazing or has been otherwise disturbed.

This soil lacks sufficient strength and stability to sup-
port vehicular traffic. Roads should be graded above flood
levels, and suitable base material should be hauled in. The
soil is not suited to dwellings. Locating other buildings
and waste disposal systems on alternative sites is more
practical than overcoming the limitations of this soil.
These limitations are wetness, a high shrink-swell poten-
tial, and the potential pollution of ground water. Sewage
lagoons can be built if they are protected against flooding.
Capability unit VIw-4; Saline Lowland range site.

Eg—Egas silty clay loam. This deep, very poorly
drained, nearly level soil is on bottom land along upland
streams and drainageways. Areas are irregularly shaped
and range from 5 to 100 acres in size. Slopes are plane to
slightly concave. The landscape is dotted by bare spots
that commonly have crusts of salts on the surface.

Typically, the surface layer is dark gray silty clay loam
about 5 inches thick. The lower part has spots and streaks
of salts that extend into the layers below. The next layer
is gray, calcareous, friable silty clay loam about 8 inches
thick. The underlying material is light brownish gray and
grayish brown, calcareous silty clay loam. In places the
layer below the surface layer is very firm silty clay that
contains sodium.

Included with this soil in mapping were small areas of
Jerauld and Swanboy soils, which make up less than 10
percent of any one mapped area. The moderately well
drained Jerauld and Swanboy soils are on very slight
rises, generally on the edges of the mapped areas.

The content of organic matter is moderate. Fertility is
low because of salinity. Reaction commonly is strongly al-
kaline at or near the surface. Available water capacity is

moderate, and permeability is slow. The shrink-swell
potential is high. Runoff is slow. The seasonal high water
table is 1 foot to 5 feet below the surface during much of
the growing season and commonly is at or near the sur-
face during wet years. Most areas are subject to stream
flooding.

All areas of this soil remain in native grass and are
used for grazing or hay. The soil has poor potential for
crops and tame pasture and for trees and shrubs in wind-
breaks. It has good potential for range and fair potential
for rangeland wildlife. The potential for most recreation
and engineering uses is poor.

This soil is best suited to range. The natural plant
cover is mainly tall and mid grasses that are salt tolerant.
If the range is overgrazed, these more desirable grasses
lose vigor and are replaced by saltgrass and other un-
palatable plants. A planned grazing system that includes
proper grazing use helps to keep the range in good condi-
tion. Shallow wells and excavated ponds or dugouts are
sources of livestock water, but the quality may be poor
because of salts.

This soil lacks sufficient strength and stability to sup-
port vehicular traffic. If alternative sites are not feasible,
roads should be graded above flood levels and suitable
base material should be hauled in. This soil is not suited
to dwellings. Locating other buildings and waste disposal
systems on alternative sites is more practical than over-
coming the limitations of this soil. These limitations are
wetness, a high shrink-swell potential, and the potential
pollution of ground water. Sewage lagoons can be con-
structed if they are protected against flooding and if the
hazard of excessive seepage is reduced by sealing the bot-
tom of the lagoons. Capability unit VIw-4; Saline Lowland
range site.

GeE—Gettys clay loam, 9 to 40 percent slopes. This
deep, well drained to excessively drained, strongly sloping
to steep soil is on the tops and upper sides of upland hills
and ridges. Areas are irregularly shaped and range from
5 to 150 acres in size. Slopes are mostly short and convex.
In some areas scattered glacial stones and boulders are
on the surface.

Typically, the surface layer is dark gray clay loam
about 3 inches thick. The next layer is grayish brown, cal-
careous, friable clay loam about 7 inches thick. The under-
lying material is grayish brown, calcareous clay loam. In
places the soil has a thin subsoil of firm clay loam. On
some of the ridges, the soil is more silty than is typical
for Gettys soils.

Included with this soil in mapping were small areas of
Opal, Raber, Sansare, and Wabek soils, which make up
less than 15 percent of any one mapped area. The clayey
Opal and Sansarc soils are along drainageways on the
lower parts of the landscape. The Raber soils are below
the Gettys soil in some areas and are deeper to lime. The
Wabek soils are on gravelly ridgetops. They have loose
sand and gravel within a depth of 14 inches.

Fertility and the content of organic matter are low.
Available water capacity is moderate or high, but permea-
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bility is moderately slow and much of the rainfall is lost
because runoff is rapid. This soil has an elastic type of
clay that shrinks markedly when dry and swells markedly
when wet.

All areas of this soil remain in native grass and are
used for range. The soil has poor potential for crops and
tame pasture and for trees and shrubs in windbreaks. It
has fair potential for range and rangeland wildlife and
poor potential for most recreation and engineering uses.

This soil is best suited to range. The natural plant
cover is mainly mid and short grasses. The major
problems of range management are related to the erosion
hazard and water losses caused by rapid runoff. A good
grass cover and ground mulch help to prevent excessive
soil losses and improve moisture conditions by reducing
runoff. If the range is overgrazed, the taller, more desira-
ble grasses lose vigor and are replaced by less productive
short grasses. A planned grazing system that includes
proper grazing use and deferred grazing helps to keep
the range in good condition. Potential pond sites are in
most areas.

This soil generally is not suitable for farming because
of the steep slopes and the severe erosion hazard. Where
slopes are less than 25 percent, however, it is suitable for
seeding to tame pasture. Proper stocking rates, rotation
grazing, fertilization, clipping, and weed control help to
keep the pasture in good condition.

This soil generally is not suited to windbreaks planted
by machinery, but can be used for special plantings if
selected species are planted by hand and given special
care,

If buildings are constructed on this soil, proper design
of foundations and footings helps to prevent structure
damage caused by shrinking and swelling of the soil. Ar-
tificial drainage around the buildings helps to keep the
soil and underlying glacial till from becoming saturated.

Local roads can be built if routes are carefully selected
and roadside erosion is controlled. The roads should be
graded to shed water, and base material should be
strengthened or hauled in. The less sloping areas on foot
slopes are suitable sites for waste disposal systems. En-
larging septic tank absorption fields helps to overcome
the slow percolation rate. Capability unit VIIe-3; Thin
Upland range site.

Gp—Gravel pits. This map unit consists of open ex-
cavations from which several feet of soil and sand and
gravel have been removed. Areas are irregularly shaped
and range from 3 to 50 acres in size. Slopes are uneven
and broken. They range from nearly level on the bottom
of the excavations to almost vertical cutbanks on the
rims,

Typically, the bottom of the excavations is sand and
gravel or is exposed glacial till or silty drift where the
sand and gravel has been completely removed. Mounds of
overburden material consisting of mixed loamy soil
material are on the edges of the mapped areas. The bot-
tom and sides of the pits support little or no vegetation.
Alnnual weeds grow on the mounds of overburden materi-
al.

This map unit is used almost exclusively as a source of
sand and gravel for construction purposes. A few areas
provide a limited acreage of wildlife habitat. Abandoned
gravel pits can be restored to range if reclamation mea-
sures are applied, including shaping the areas and using
the mounds of overburden as topsoil dressing. Capability
unit VIIIs-2; not assigned to a range site.

HeA—Hecla loamy sand, 0 to 3 percent slopes. This
deep, moderately well drained, nearly level to gently un-
dulating soil is on upland flats and in upland basins. Areas
are irregularly shaped and range from 40 to 160 acres in
size. Slopes are plane to convex.

Typically, the surface layer is very dark gray loamy
sand about 19 inches thick. The next layer is very dark
grayish brown, loose loamy sand about 5 inches thick. The
underlying material to a depth of 30 inches is dark gray-
ish brown, calcareous sand. Light brownish gray, calcare-
ous sand is at a depth of 30 inches. On some rises, a dark
brown subsoil is at a depth of about 15 inches. On the
crests of some of the undulating hills, the surface layer is
thinner than is typical.

Included with this soil in mapping were small areas of
Parshall soils, which make up less than 10 percent of any
one mapped area. The Parshall soils have a texture of
fine sandy loam. They are on the lower parts of the land-
scape.

Fertility is medium, and the content or organic matter
is moderate. The soil is easy to work, but loses its granu-
lar structure if it is farmed. Available water capacity is
low or moderate, and permeability is moderately rapid or
rapid. Runoff is slow. The seasonal high water table is
between depths of 3 and 6 feet during the early part of
the growing season in most years. Wetness from the
water table delays spring tillage during wet years. In
most years, however, wetness is not a problem for crops
and the additional moisture is beneficial for deep-rooted
crops.

Most areas of this soil remain in native grass and are
used for range or hay. The soil has fair potential for
farming, trees and shrubs, and openland wildlife. It has
good potential for range, tame pasture, and rangeland wil-
dlife. The potential for most recreation and engineering
uses is fair to poor.

This soil is well suited to range. The natural plant cover
is mainly tall and mid grasses. Controlling soil blowing by
maintaining an adequate grass cover and ground mulch is
the major range management problem. If the range is
overgrazed, tall grasses lose vigor and eventually are
replaced by less productive mid grasses and sedges. Bare
areas that are susceptible to soil blowing are also the
result of overgrazing. A planned grazing system that in-
cludes proper grazing use and deferred grazing helps to
keep the range in good condition.

If this soil is used for crops, controlling soil blowing
and conserving moisture are the major concerns. Corn,
spring-sown small grain, and alfalfa are suitable crops,
but growing corn or other row crops increases the risk of
soil blowing. Stubble mulch, crop residue management,
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wind stripcropping, grasses and legumes in the cropping
system, and field windbreaks help to control soil blowing,
conserve moisture, and maintain fertility and tilth. Green
manure crops and animal manure help to maintain fertili-
ty and the organic-matter content.

This soil is well suited to tame pasture, but the risk of
soil blowing is severe until the pasture is established.
Spring seeding on a stubble-mulched field reduces the
risk of soil blowing. Proper stocking rates, rotation graz-
ing, fertilization, clipping, and weed control help to keep
the pasture in good condition.

Windbreaks are well suited to this soil. Most trees and
shrubs grow well because of the moisture supplied by the
water table. Maintaining a cover of crop residue during
gite preparation and planting reduces the risk of soil
blowing.

If this soil is used for buildings with basements, artifi-
cial drainage helps to prevent structure damage caused
by excess moisture. Artificial drainage and other mea-
sures that keep the roadbed from being saturated reduce
road damage caused by frost action. Septic tank absorp-
tion fields function well if drainage measures lower the
water table below a depth of 6 feet, but seepage from the
fields can pollute ground water. Locating other waste
disposal systems on alternative sites generally is more
practical than applying measures that overcome the
seepage and pollution hazards that accompany use of this
soil. Capability unit IVe-9; Sands range site.

HhA—Highmore silt loam, 0 to 2 percent slopes. This
deep, well drained, nearly level soil is on uplands. Areas
are irregularly shaped and range from 5 to 600 acres in
size. Slopes are long and smooth.

Typically, the surface layer is dark gray silt loam about
5 inches thick. The subsoil is friable silty clay loam about
22 inches thick. It is dark grayish brown in the upper
part, grayish brown in the next part, and light brownish
gray in the lower part. The lower part is calcareous and
has spots and streaks of lime that extend into the under-
lying material. The underlying material is light brownish
gray, calcareous silt loam. In places loam or clay loam gla-
cial till is within a depth of 40 inches.

Included with this soil in mapping were small areas of
Demky, Hoven, Mobridge, and Tetonka soils, which make
up less than 15 percent of any one mapped area. The
moderately well drained Demky and Mobridge soils are in
sags and shallow swales. The poorly drained Hoven and
Tetonka soils are in closed depressions less than 5 acres
in size.

Fertility is medium, and the content or organic matter
is moderate. The soil is easy to work, but it tends to crust
after hard rains. Available water capacity is high, and
permeability is moderate. The subsoil has a moderate
potential for shrinking and swelling with changes in
moisture content. Runoff is slow.

Most areas of this soil are farmed. A few areas remain
in native grass and are used for grazing and hay. The soil
has good potential for farming, tame pasture and hay,
range, windbreaks and other kinds of trees and shrubs,

openland and rangeland wildlife, and recreation uses. It
has fair to good potential for most engineering uses.

This soil is well suited to all crops grown in the county.
Corn, small grain, and alfalfa are the main crops. The soil
has few limitations for crops other than the periodic
shortages of moisture that are common to the climate.
The risk of soil blowing is slight to moderate if the sur-
face is bare during winter and spring. Stubble mulch, crop
residue management, and minimum tillage help to con-
serve moisture, control soil blowing, and maintain fertility
and tilth. Wind stripcropping and field windbreaks also
help to control soil blowing.

Using this soil for tame pature and hay is effective in
controlling soil blowing. All climatically suited pasture
plants can grow on this soil. Proper stocking rates, rota-
tion grazing, fertilization, clipping, and weed control help
to keep the pasture in good condition.

This soil is well suited to range. The natural plant cover
is a mixture of tall, mid, and short grasses. If the range is
overgrazed, the taller, more desirable grasses lose vigor
and are replaced by less productive short grasses. A
planned grazing system that includes proper grazing use
maintains or improves the range condition.

This soil is well suited to windbreaks. All climatically
suited trees and shrubs can grow well. A year of fallow
prior to planting helps to eliminate grass and weeds and
conserves moisture.

If buildings are constructed on this soil, properly desig-
ning foundations and footings and diverting runoff away
from the buildings helps to prevent structure damage
caused by shrinking and swelling of the soil. Enlarging
septic tank absorption fields helps to overcome the slow
percolation rate. Sealing the bottom and sides of sewage
lagoons reduces the hazard of seepage. Limitations for
sanitary landfills and shallow excavations are slight.

Local roads can be constructed if they are graded to
shed water. Strengthening or replacing the base material
helps to overcome the low strength and poor stability of
this soil for supporting vehicular traffic. The properties of
this soil are favorable for irrigation. Capability unit IIc-2;
Silty range site.

HhB—Highmore silt loam, 2 to 6 percent slopes. This
deep, well drained, gently sloping soil is on uplands. Areas
are irregularly shaped and range from 20 to 1,500 acres in
size. Slopes are long and smooth. In places a few stones
are on the surface.

Typically, the surface layer is dark gray silt loam about
5 inches thick. The subsoil is friable silty clay loam about
22 inches thick. It is dark grayish brown in the upper
part, grayish brown in the next part, and light brownish
gray in the lower part. The lower part is calcareous and
has spots and streaks of lime that extend into the under-
lying material. The underlying material is light brownish
gray, calcareous silt loam. In places loam or clay loam gla-
cial till is within a depth of 40 inches.

Included with this soil in mapping were small areas of
Demky, Hoven, Mobridge, Tally, and Tetonka soils, which
make up less than 15 percent of any one mapped area.
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The moderately well drained Demky and Mobridge soils
are in swales. The poorly drained Hoven and Tetonka
soils are in closed depressions less than 5§ acres in size.
The Tally soils have a texture of fine sandy loam. They
are in a few areas on the higher parts of the landscape.

Fertility is medium, and the content of organic matter
is moderate. The soil is easy to work, but it tends to crust
after hard rains. Available water capacity is high, and
permeability is moderate. The subsoil has a moderate
potential for shrinking and swelling with changes in
moisture content. Runoff is medium.

Most areas of this soil are farmed. A few areas remain
in native grass and are used for grazing and hay. This soil
has good potential for farming, tame pasture and hay,
range, windbreaks and other kinds of trees and shrubs,
openland and rangeland wildlife, and recreation uses. It
has fair to good potential for most engineering uses.

This soil is well suited to all crops commonly grown in
the county. Corn, small grain, and alfalfa are the main
crops. Controlling erosion and soil blowing is a major con-
cern if the soil is used for crops. Conserving moisture and
maintaining fertility and tilth are other concerns of
management. Stubble mulch, crop residue management,
minimum tillage, contour farming, terracing, and grassed
waterways help to control erosion and soil blowing, con-
serve moisture, and maintain fertility and tilth. Wind
stripcropping and field windbreaks (fig. 7) also help to
control soil blowing.

Using this soil for tame pasture and hay is an effective
way of controlling erosion and soil blowing. All climati-
cally suited pasture plants can grow on this soil. Proper
stocking rates, rotation grazing, fertilization, clipping, and
weed control help to keep the pasture in good condition.

This soil is well suited to range. The natural plant com-
munity is a mixture of tall, mid, and short grasses. If the
range is overgrazed, the taller, more desirable grasses
lose vigor and are replaced by less productive short
grasses. A planned grazing system that includes proper
grazing use and deferred grazing helps to keep the range
in good condition. Pasture furrowing and range seeding
improve range that is in poor condition.

This soil is well suited to windbreaks. All climatically
suited trees and shrubs can grow well. A year of fallow
prior to planting helps to eliminate grass and weeds and
conserves moisture.

If buildings are constructed on this soil, properly desig-
ning foundations and footings and diverting runoff away
from the buildings helps to prevent structure damage
caused by shrinking and swelling of the soil. This soil is
limited for septic tank absorption fields because the per-
colation rate is slow, but this limitation can be overcome
by enlarging the absorption area. The hazard of seepage
from sewage lagoons and pond reservoirs can be reduced
by sealing the bottom and sides of the lagoons and the
reservoir area of ponds. Limitations for sanitary landfills
and shallow excavations are slight.

Local roads can be constructed if they are graded to
shed water and roadside erosion is controlled. Strenghen-

ing or replacing the base material helps to overcome the
low strength and poor stability of this soil for supporting
vehicular traffic. The properties of this soil are favorable
for irrigation. Capability unit Ile-1; Silty range site.

HhC—Highmore silt loam, 6 to 9 percent slopes. This
deep, well drained, moderately sloping soil is on uplands.
Areas are irregularly shaped and range from 5 to 500
acres in size. Slopes are mostly long and smooth. In places
a few scattered stones are on the surface.

Typically, the surface layer is dark gray silt loam about
5 inches thick. The subsoil is friable silty clay loam about
18 inches thick. It is dark grayish brown in the upper
part, grayish brown in the next part, and light brownish
gray in the lower part. The lower part is calcareous and
has spots and streaks of lime that extend into the under-
lying material. In some places on the higher parts of the
landscape, the soil is less than 40 inches deep over loam
or clay loam glacial till. On some of the ridges and knolls,
it is moderately eroded and the surface layer and subsoil
have been mixed by plowing.

Included with this soil in mapping were small areas of
Hoven, Mobridge, Tally, and Tetonka soils, which make up
less than 15 percent of any one mapped area. The poorly
drained Hoven and Tetonka soils are in closed depres-
sions less than 5 acres in size. The moderately well
drained Mobridge soils are in swales. The Tally soils have
a texture of fine sandy loam. They are in a few areas on
the higher parts of the landscape.

Fertility is medium, and the content of organic matter
is moderate. The soil is easy to work, but it tends to crust
after hard rains. Available water capacity is high, and
permeability is moderate. The subsoil has a moderate
potential for shrinking and swelling with changes in
moisture content. Runoff is medium.

Most areas of this soil are farmed. A few areas remain
in native grass and are used for grazing or hay. The soil
has good potential for farming, tame pasture and hay,
range, windbreaks and other kinds of trees and shrubs,
and rangeland wildlife. It has fair potential for most
recreation and engineering uses.

This soil is moderately well suited to all crops com-
monly grown in the county. Corn, small grain, and alfalfa
are the main crops. The erosion hazard is severe, espe-
cially if row crops are grown. Controlling erosion and soil
blowing is a major concern if the soil is used for crops.
Conserving moisture and maintaining fertility and tilth
are other concerns of management. Stubble mulch, crop
residue management, minimum tillage, contour farming,
terracing, and grassed waterways help to control erosion
and soil blowing, conserve moisture, and maintain fertility
and tilth. Field windbreaks also help to control soil blow-
ing. If slopes are too irregular for contour farming and
terracing, increasing the use of close-sown crops and
grasses and legumes in the cropping system helps to con-
trol erosion.

Using this soil for tame pasture and hay is an effective
way of controlling erosion and soil blowing. All climati-
cally suited pasture plants can be grown, but bunch-type
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species should not be planted alone because of the erosion
hazard. Proper stocking rates, rotation grazing, fertiliza-
tion, clipping, and weed control help to keep the pasture
in good condition.

This soil is well suited to range. The natural plant com-
munity is a mixture of tall, mid, and short grasses. Main-
taining a good plant cover and grass mulch reduces runoff
and supplies moisture to plants. If the range is over-
grazed, the taller, more desirable grasses lose vigor and
are replaced by less productive short grasses. A planned
grazing system that includes proper grazing use and
deferred grazing helps to keep the range in good condi-
tion. Pasture furrowing and range seeding improve range
that is in poor condition.

This soil is well suited to windbreaks. All climatically
suited trees and shrubs can grow well. A year of fallow
prior to planting helps to eliminate grass and weeds and
conserves moisture. Planting the trees on the contour also
conserves moisture.

If buildings are constructed on this soil, properly desig-
ning foundations and footings and diverting runoff away
from the buildings help to prevent structure damage
caused by shrinking and swelling of the soil. Increasing
the size of septic tank absorption fields helps to overcome
the slow percolation rate. The hazard of seepage from
sewage lagoons and pond reservoirs can be reduced by
sealing the bottom and sides of the lagoons and the reser-
voir area of ponds.

Local roads can be constructed if they are graded to
shed water and roadside erosion is controlled. Strengthen-
ing or replacing the base material helps to overcome the
low strength and poor stability of this soil for supporting
vehicular traffic. Capability unit IIIe-1; Silty range site.

HkA—Highmore-Eakin silt loams, 0 to 2 percent
slopes. This map unit consists of deep, well drained,
nearly level soils on uplands. Areas are irregularly shaped
and range from 5 to 300 acres in size. A few scattered
stones are on the surface in some areas.

This map unit is about 50 percent Highmore soil and 30
percent Eakin soil. These soils are so closely intermingled
that it was not practical to separate them in mapping.
The Highmore soil generally is on the plane to slightly
concave parts of the landscape, and the Eakin soil is on
slightly convex rises.

Typically, the Highmore soil has a surface layer of dark
gray silt loam 6 inches thick. The subsoil is friable silty
clay loam about 22 inches thick. It is dark grayish brown
in the upper part, grayish brown in the next part, and
light brownish gray in the lower part. The lower part is
calcareous and has spots and streaks of lime that extend
into the underlying material. The underlying material is
light brownish gray silt loam.

Typically, the Eakin soil has a surface layer of dark
gray silt loam about 7 inches thick. The subsoil is about
25 inches thick. It is brown, friable silty clay loam in the
upper part and light brownish gray, caleareous silt loam
in the lower part. The lower part has spots and streaks of
lime that extend into the underlying material. The under-

lying material is grayish brown, calcareous clayey glacial
till.

Included with these soils in mapping were small areas
of Demky, Hoven, Mobridge, and Tetonka soils, which
make up about 20 percent of any one mapped area. The
moderately well drained Demky and Mobridge soils are in
sags and shallow swales. The poorly drained Hoven and
Tetonka soils are in closed depressions less than 5 acres
in size.

Fertility is medium, and the content of organic matter
is moderate. Available water capacity is high. The soils
are easy to work, but they tend to crust after hard rains.
Permeability is moderate in the subsoil of both soils and
moderately slow in the glacial till underlying the Eakin
soil. The shrink-swell potential is moderate in the subsoil
of both soils and high in the underlying material of the
Eakin soil. Runoff is slow, and water collects in the small
depressions in the landscape.

Most areas of these soils are farmed. A few areas
remain in native grass and are used for grazing or hay.
The soils have good potential for farming, tame pasture
and hay, range, windbreaks and other kinds of trees and
shrubs, openland and rangeland wildlife, and recreation
uses. They have fair to poor potential for most engineer-
ing uses.

These soils are well suited to all crops commonly grown
in the county. Corn, small grain, and alfalfa are the main
crops. Except for the periodic moisture shortages com-
mon to the climate, limitations for crops are slight. The
risk of soil blowing is slight to moderate if the surface is
bare during winter and spring. Stubble mulch, crop
residue management, and minimum tillage conserve
moisture, help to control soil blowing, and maintain fertili-
ty and tilth. Wind stripcropping and field windbreaks also
help to control soil blowing.

Using these soils for tame pasture and hay is effective
in controlling soil blowing. All climatically suited pasture
plants can grow on these soils. Proper stocking rates,
rotation grazing, fertilization, clipping, and weed control
help to keep the pasture in good condition.

These soils are well suited to range. The natural plant
community is a mixture of tall, mid, and short grasses. If
the range is overgrazed, the taller, more desirable grasses
lose vigor and are replaced by less productive short
grasses. A planned grazing system that includes proper
grazing use and deferred grazing helps to keep the range
in good condition.

These soils are well suited to windbreaks. All climati-
cally suited trees and shrubs can grow well. A year of fal-
low prior to planting helps to eliminate grass and weeds
and conserves moisture.

If buildings are constructed on these soils, properly
designing foundations and footings and diverting runoff
away from the buildings help to prevent structure
damage caused by shrinking and swelling of the soils. The
underlying glacial till of the Eakin soil severely limits the
use of these soils for septic tank absorption fields. En-
larging the size of the absorption area helps to overcome
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the slow percolaton rate. Sealing the bottom and sides of
sewage lagoons reduces the hazard of seepage. Seepage is
more likely to be a problem if the lagoon is on the
Highmore soil. These soils generally are suited to sanitary
landfills and shallow excavations, but the underlying
material of the Eakin soil is clayey.

Local roads can be constructed if they are graded to
shed water. Strengthening or replacing the base material
helps to overcome the low strength and poor stability of
these soils for supporting vehicular traffic. Capability unit
IIe-2; Silty range site.

HkB—Highmore-Eakin silt loams, 2 to 6 percent
slopes. This map unit consists of deep, well drained,
gently sloping soils on smooth uplands. Areas are irregu-
larly shaped and range from 5 to 1,000 acres in size.
Slopes are long and slightly convex. A few scattered
stones are on the surface in some areas.

This map unit is about 50 percent Highmore soil and 80
percent Eakin soil. These soils are so closely intermingled
that it was not practical to separate them in mapping.
Generally, the Highmore soil is on the middle and lower
parts of the landscape below areas of the Eakin soil.

Typically, the Highmore soil has a surface layer of dark
gray silt loam 5 inches thick. The subsoil is friable silty
clay loam about 22 inches thick. It is dark grayish brown
in the upper part, grayish brown in the next part, and
light brownish gray in the lower part. The lower part is
calcareous and has spots and streaks of lime that extend
into the underlying material. The underlying material is
light brownish gray, calcareous silt loam.

Typically, the Eakin soil has a surface layer of dark
gray silt loam about 7 inches thick. The subsoil is about
25 inches thick. It is brown, friable silty clay loam in the
upper part and light brownish gray, calcareous silt loam
in the lower part. The lower part has spots and streaks of
lime that extend into the underlying material. The under-
lying material is grayish brown, calcareous clayey glacial
till. On some ridges and knolls, the soil is moderately
eroded and the surface layer and subsoil have been mixed
by plowing. In these areas, the surface layer is lighter
colored than is typical and the soil is calcareous at or near
the surface.

Included with these soils in mapping were small areas
of Demky, Hoven, Mobridge, and Tetonka soils, which
make up about 20 percent of some mapped areas. The
moderately well drained Demky and Mobridge soils are in
swales. The poorly drained Hoven and Tetonka soils are
in closed depressions less than 5 acres in size.

Fertility is medium, and the content of organic matter
is moderate. Available water capacity is high. The soils
are easy to work, but they tend to crust after hard rains.
Permeability is moderate in the subsoil of both soils and
moderately slow in the glacial till underlying the Eakin
soil. The shrink-swell potential is moderate in the subsoil
of both soils and high in the underlying material of the
Eakin soil. Runoff is medium.

Most areas of these soils are farmed. A few areas
remain in native grass and are used for grazing or hay.

The soils have good potential for farming, tame pasture
and hay, range, windbreaks and other kinds of trees and
shrubs, openland and rangeland wildlife, and recreation
uses. They have fair to poor potential for most engineer-
ing uses.

These soils are well suited to all crops commonly grown
in the county. Cornm, small grain, and alfalfa are the main
crops. Controlling erosion and soil blowing is a major con-
cern if the soils are used for crops. Conserving moisture
and maintaining fertility and tilth are other management
concerns. Stubble muleh, crop residue management,
minimum tillage, contour farming, terracing, and grassed
waterways help to control erosion and soil blowing, con-
serve moisture, and maintain fertility and tilth. Wind
stripcropping and field windbreaks also help to control
soil blowing.

Using these soils for tame pasture and hay is an effec-
tive way of controlling erosion and soil blowing. All cli-
matically suited pasture plants can grow on these soils.
Proper stocking rates, rotation grazing, applications of
fertilizer, clipping, and weed control help to keep the
pasture in good condition.

These soils are well suited to range. The natural plant
community is a mixture of tall, mid, and short grasses. If
the range is overgrazed, the taller, more desirable grasses
lose vigor and are replaced by less productive short
grasses. A planned grazing system that includes proper
grazing use and deferred grazing helps to keep the range
in good condition. Pasture furrowing and range seeding
improve range that is in poor condition.

These soils are well suited to windbreaks. All climati-
cally suited trees and shrubs can grow well. A year of fal-
low prior to planting helps to eliminate grasses and weeds
and conserves moisture.

If buildings are constructed on these soils, properly
designing fondations and footings and diverting runoff
away from the buildings help to prevent structure
damage caused by shrinking and swelling of the soils. The
underlying glacial till of the Eakin soil severely limits the
use of these soils for septic tank absorption fields. En-
larging the size of the absorption area helps to overcome
the slow percolation rate. The hazard of seepage from
sewage lagoons and pond reservoirs can be reduced by
sealing the bottom and sides of the lagoons and the reser-
voir area of ponds. Seepage is more likely to be a problem
on the Highmore soil. These soils generally are suitable
for sanitary landfills and shallow excavations, but the un-
derlying material of the Eakin soil is clayey.

Local roads can be constructed if they are graded to
shed water and roadside erosion is controlled. Strengthen-
ing or replacing the base material helps to overcome the
low strength and poor stability of these soils for support-
ing vehicular traffic. Capability unit Ile-1; Silty range
site.

HkC—Highmore-Eakin silt loams, 6 to 9 percent
slopes. This map unit consists of deep, well drained,
moderately sloping soils on smooth uplands. Areas are ir-
regularly shaped and range fom 5 to 150 acres in size.
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Slopes are mostly long and convex. A few scattered
stones are on the surface in some areas.

This map unit is about 45 percent Highmore soil and 35
percent Eakin soil. These soils are so closely intermingled
that it was not practical to separate them in mapping.
The Highmore soil is on the middle and lower parts of the
landscape. The Eakin soil is on the tops and upper sides
of ridges and knolls.

Typically, the Highmore soil has a surface layer of dark
gray silt loam about 5 inches thick. The subsoil is friable
silty clay loam about 18 inches thick. It is dark grayish
brown in the upper part, grayish brown in the next part,
and light brownish gray in the lower part. The lower part
is calcareous and has spots and streaks of lime that ex-
tend into the underlying material. The underlying materi-
al is light brownish gray, calcareous silt loam.

Typically, the Eakin soil has a surface layer of dark
gray silt loam about 5 inches thick. The subsoil is about
22 inches thick. It is brown, friable silty clay loam in the
upper part and light brown, calcareous silt loam in the
lower part. The lower part has spots and streaks of lime
that extend into the underlying material. The underlying
material is grayish brown, calcareous clayey glacial till.
On some ridges and knolls, the soil is moderately eroded
and the surface layer and subsocil have been mixed by
plowing. In these areas, the surface layer is light colored
and clayey glacial till is just below the surface.

Included with these soils in mapping were small areas
of Hoven, Mobridge, Tally, and Tetonka soils, which make
up 20 percent of some mapped areas. The poorly drained
Hoven and Tetonka soils are in closed depressions less
than 5 acres in size. The moderately well drained
Mobridge soils are in swales. The Tally soils have a tex-
ture of fine sandy loam. They are in a few areas on the
higher parts of the landscape.

Fertility is medium, and the content of organic matter
is moderate. Available water capacity is high. The soils
are easy to work, but they tend to crust after hard rains.
Permeability is moderate in the subsoil of both soils and
moderately slow in the glacial till underlying the Eakin
soil. The shrink-swell potential is moderate in the subsoil
of both soils and high in the underlying material of the
Eakin soil. Runoff is medium.

Most areas of these soils are farmed. A few areas
remain in native grass and are used for grazing or hay.
The soils have good potential for farming, tame pasture
and hay, range, windbreaks and other kinds of trees and
shrubs, and rangeland wildlife. They have fair potential
for most recreation uses and fair to poor potential for
most engineering uses.

These soils are moderately well suited to all crops com-
monly grown in the county. Corn, small grain, and alfalfa
are the main crops. The erosion hazard is severe, espe-
cially if row crops are grown. Controlling erosion and soil
blowing is a major concern if the soils are used for crops.
Conserving moisture and maintaining fertility and tilth
also are important. Stubble mulch, crop residue manage-
ment, minimum tillage, contour farming, terracing, and

grassed waterways help to control erosion and soil blow-
ing, conserve moisture, and maintain fertility and tilth.
Field windbreaks also help to control soil blowing. If
slopes are too irregular for contour farming and terrac-
ing, increasing the use of close-sown crops and grasses
and legumes in the cropping system helps to control ero-
sion.

Using these soils for tame pasture and hay is effective
in controlling erosion and soil blowing. All climatically
suited pasture plants can grow on these soils, but bunch-
type species should not be planted alone because of the
erosion hazard. Proper stocking rates, rotation grazing,
fertilization, clipping, and weed control help to keep the
pasture in good condition.

These soils are well suited to range. The natural plant
community is a mixture of tall, mid, and short grasses.
Maintaining a good plant cover and grass mulch reduces
runoff and supplies moisture to plants. If the range is
overgrazed, the taller, more desirable grasses lose vigor
and are replaced by less productive short grasses. A
planned grazing system that includes proper grazing use
and deferred grazing helps to keep the range in good con-
dition. Pasture furrowing and range seeding improve
range that is in poor condition.

These soils are well suited to windbreaks. All climati-
cally suited trees and shrubs can grow well. A year of fal-
low prior to planting helps to eliminate grass and weeds
and conserves moisture. Planting the trees on the contour
also conserves moisture.

If buildings are constructed on these soils, properly
designing foundations and footings and diverting runoff
away from the buildings help to prevent structure
damage caused by shrinking and swelling of the soils. The
underlying glacial till of the Eakin soil severely limits the
use of these soils for septic tank absorption fields. En-
larging the size of the absorption area helps to overcome
the slow percolation rate. The hazard of seepage from
sewage lagoons and pond reservoirs can be reduced by
sealing the bottom and sides of the lagoons and the reser-
voir area of ponds. Seepage is more likely if the site is on
the Highmore soil.

Local roads can be constructed if they are graded to
shed water and roadside erosion is controlled. Strengthen-
ing or replacing the base material helps to overcome the
low strength of these soils for supporting vehicular traf-
fic. Capability unit IITe-1; Silty range site.

HmB—Highmore-Raber complex, 2 to 6 percent
slopes. This map unit consists of deep, well drained,
gently sloping to undulating soils on uplands. Areas are
irregularly shaped and range from 5 to 200 acres in size.
Slopes are moderately long on the middle parts of the
landscape, but are short and convex on the higher parts.
On the tops of knolls, a few scattered stones are on the
surface.

This map unit is about 55 percent Highmore silt loam
and 25 percent Raber loam. These soils are so intermin-
gled that it was not practical to separate them in
mapping. The Raber soil generally is on the tops and
upper sides of knolls.
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Typically, the Highmore soil has a surface layer of dark
gray silt loam about 5 inches thick. The subsoil is friable
silty clay loam about 22 inches thick. It is dark grayish
brown in the upper part, grayish brown in the next part,
and light brownish gray in the lower part. The lower part
is calcareous and has spots and streaks of lime that ex-
tend into the underlying material. The underlying materi-
al is light brownish gray, calcareous silt loam. In places
clay loam glacial till is at a depth of slightly less than 40
inches.

Typically, the Raber soil has a surface layer of dark
gray loam about 4 inches thick. The subsoil is firm clay
loam about 22 inches thick. It is dark grayish brown in
the upper part and grayish brown in the lower part. The
lower part is calcareous and has spots and streaks of lime
that extend into the underlying material. The underlying
material is grayish brown, caleareous clay loam.

Included with these soils in mapping were small areas
of Demky, Hoven, Mobridge, and Tetonka soils, which
make up about 20 percent of any one mapped area. The
moderately well drained Demky and Mobridge soils are in
swales. The poorly drained Hoven and Tetonka soils are
in closed depressions less than 5 acres in size.

Fertilty is medium, and the content of organic matter is
moderate. Available water capacity is high or moderate.
The soils are easy to work, but they tend to crust after
hard rains. Permeability is moderate in the Highmore soil
and moderately slow in the Raber soil. The shrink-swell
potential is moderate in the Highmore soil and high in the
Raber soil. Runoff is medium.

Most areas of these soils are farmed. A few areas
remain in native grass and are used for grazing or hay.
The soils have good potential for farming, tame pasture
and hay, range, windbreaks and other kinds of trees and
shrubs, and openland and rangeland wildlife. They have
fair to good potential for recreation uses and fair to poor
potential for most engineering uses.

These soils are well suited to all crops commonly grown
in the county. Corn, small grain, and alfalfa are the main
crops. Controlling erosion and soil blowing is a major con-
cern if the soils are used for crops. Conserving moisture
and maintaining fertility and tilth are other important
management concerns. Stubble mulch, crop residue
management, minimum tillage, and grassed waterways
help to control erosion and soil blowing. Contour farming
and terracing also help to control erosion in areas where
slopes are regular. Wind striperopping and field wind-
breaks help to control soil blowing,

Using these soils for tame pasture and hay is an effec-
tive way of controlling erosion and soil blowing. All cli-
matically suited pasture plants can grow on these soils.
Proper stocking rates, rotation grazing, fertilization,
clipping, and weed control help to keep the pasture in
good condition.

These soils are well suited to range. The natural plant
community is dominated by mid and short grasses, but
some tall grasses grow on the Highmore soil. If the range
is overgrazed, the taller, more desirable grasses lose vigor

and are replaced by less productive short grasses. A
planned grazing system that includes proper grazing use
and deferred grazing helps to keep the range in good con-
dition. Pasture furrowing or pitting and range seeding im-
prove range that is in poor condition.

These soils are well suited to windbreaks. All climati-
cally suited trees and shrubs can grow well. A year of fal-
low prior to planting helps to eliminate grass and weeds
and conserves moisture.

If buildings are constructed on these soils, properly
designing foundations and footings and diverting runoff
away from the buildings help to prevent structure
damage caused by shrinking and swelling of the soils. The
slow percolation rate is a major problem if the soils are
used for septic tank absorption fields. It is especially a
problem in the Raber soil. Enlarging the absorption area
helps to solve this problem. The hazard of seepage from
sewage lagoons and pond reservoirs can be reduced by
sealing the bottom and sides of the lagoons and the reser-
voir area of ponds. Seepage is more likely to be a problem
on the Highmore soil. These soils generally are suitable
for sanitary landfills and shallow excavations, but the
Raber soil has a somewhat clayey subsoil.

Local roads can be constructed if they are graded to
shed water and roadside erosion is controlled. Strengthen-
ing or replacing the base material helps to overcome the
low strength and poor stability of these soils for support-
ing vehicular traffic. Capability unit 1Ie-1; Highmore soil
in Silty range site, Raber soil in Clayey range site.

HmC—Highmore-Raber complex, 6 to 9 percent
slopes. This map unit consists of deep, well drained,
moderately sloping to gently rolling soils on uplands.
Areas are irregularly shaped and range from 5 to 200
acres in size. Slopes are moderately long and smooth on
the middle parts of the landscape, but are short and con-
vex on the higher parts. On the tops and upper sides of
some ridges and knolls, a few scattered stones are on the
surface.

This map unit is about 55 percent Highmore silt loam
and 30 percent Raber loam. These soils are so intermin-
gled that it was not practical to separate them in
mapping. The Raber soil generally is on the tops and
upper sides of ridges and knolls.

Typically, the Highmore soil has a surface layer of dark
gray silt loam about 5 inches thick. The subsoil is friable
silty clay loam about 18 inches thick. It is dark grayish
brown in the upper part, grayish brown in the next part,
and light brownish gray in the lower part. The lower part
is calcareous and has spots and streaks of lime that ex-
tend into the underlying material. In places clay loam gla-
cial till is at a depth of slightly less than 40 inches.

Typically, the Raber soil has a surface layer of dark
gray loam about 3 inches thick. The subsoil is firm clay
loam about 21 inches thick. It is dark grayish brown in
the upper part and grayish brown in the lower part. The
lower part is calcareous and has spots and streaks of lime
that extend into the underlying material. The underlying
material is grayish brown, calcareous clay loam. On some
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of the ridges and knolls, the subsoil is only about 10
inches thick. In moderately eroded spots, the surface
layer is light colored because it has been mixed with the
subsoil by plowing.

Included with these soils in mapping were small areas
of Demky and Mobridge soils, which make up about 15
percent of any one mapped area. The moderately well
drained Demky and Mobridge soils are on foot slopes and
in swales.

Fertility is medium, and the content of organic matter
is moderate. Available water capacity is high or moderate.
The soils are easy to work, but they tend to crust after
hard rains. Permeability is moderate in the Highmore soil
and moderately slow in the Raber soil. The shrink-swell
potential is moderate in the Highmore soil and high in the
Raber soil. Runoff is medium.

Most areas of these soils are farmed. A few areas
remain in native grass and are used for grazing or hay.
The soils have good potential for farming, tame pasture
and hay, range, windbreaks and other kinds of trees and
shrubs, and rangeland wildlife. They have fair potential
for most recreation uses and fair to poor potential for
most engineering uses.

These soils are moderately well suited to all crops com-
monly grown in the county. Corn, small grain, and alfalfa
are the main crops. The erosion hazard is severe, espe-
cially if row crops are grown, and during winter and
spring the risk of soil blowing is moderate if the surface
is bare. Controlling erosion and soil blowing is a major
concern if the soils are used for crops. Conserving
moisture and maintaining fertility and tilth also are im-
portant. Stubble muleh, crop residue management,
minimum tillage, contour farming, terracing, and grassed
waterways help to control erosion and soil blowing, con-
serve moisture, and maintain fertility and tilth. Field
windbreaks also help to control soil blowing. If slopes are
too irregular for contour farming and terracing, increas-
ing the use of close-sown crops and grasses and legumes
in the cropping system helps to control erosion.

Using these soils for tame pasture and hay is effective
in controlling erosion and soil blowing. All climatically
suited pasture plants can grow on these soils, but bunch-
type species should not be planted alone because of the
erosion hazard. Proper stocking rates, rotation grazing,
fertilization, clipping, and weed control help to keep the
pasture in good condition.

These soils are well suited to range. The natural plant
community is dominated by mid and short grasses, but
some tall grasses grow on the Highmore soil. Maintaining
a good plant cover and grass mulch reduces runoff and
supplies moisture to range plants. If the range is over-
grazed, the taller, more desirable grasses lose vigor and
are replaced by less productive short grasses. A planned
grazing system that includes proper grazing use and
deferred grazing helps to keep the range in good condi-
tion. Pasture furrowing or pitting and range seeding im-
prove range that is in poor condition.

These soils are well suited to windbreaks. All climati-
cally suited trees and shrubs can grow well. A year of fal-
low helps to eliminate grass and weeds and conserves
moisture. Planting the trees on the contour also conserves
moisture.

If buildings are constructed on these soils, properly
designing foundations and footings and diverting runoff
away from the buildings help to prevent structure
damage caused by shrinking and swelling of the soils. The
slow percolation rate is a major problem if these soils are
used for septic tank absorption fields. It is especially a
problem in the Raber soil. Enlarging the absorption area
helps to solve this problem. The hazard of seepage from
sewage lagoons and pond reservoirs can be reduced by
sealing the bottom and sides of the lagoons and the reser-
voir area of ponds. Seepage is more likely to be a problem
on the Highmore soil. These soils generally are suitable
for sanitary landfills and shallow excavations, but the
Raber soil has a somewhat clayey subsoil.

Local roads can be constructed if they are graded to
shed water and roadside erosion is controlled. Strengthen-
ing or replacing the base material helps to overcome the
low strength and poor stability of these soils for support-
ing vehicular traffic. Capability unit IIIe-1; Highmore soil
in Silty range site, Raber soil in Clayey range site.

Ho—Hoven silt loam. This deep, poorly drained, level
soil is in closed depressions on uplands. It has a claypan
subsoil. Areas are circular or irregularly shaped and
range from b to 85 acres in size. The surface is uneven in
some areas where small mounds rise a few inches above
low spots. Slopes are less than 1 percent.

Typically, the surface layer is dark gray silt loam about
2 inches thick. The subsurface layer is gray silt loam
about 3 inches thick. The subsoil is dark gray, very firm
silty clay about 20 inches thick. The underlying material
is dark gray, calcareous silty clay. In places, the surface
layer and subsurface layer are thicker and the subsoil
contains less sodium than is typical for Hoven soils.

Included with this soil in mapping were small areas of
Demky and Mobridge soils, which make up less than &
percent of most mapped areas. These moderately well
drained soils are on the edges of the depressions.

Fertility is medium, and the content of organic matter
is moderate. Tilth is very poor, and the soil is difficult to
work. The availability of plant nutrients is affected by the
sodium content in the subsoil. Available water capacity is
moderate or high, but the dense claypan subsoil releases
moisture slowly to plants and restricts roots. The shrink-
swell potential is high. Runoff ponds on this seil and
remains on the surface until the water evaporates.

Most areas of this soil remain in native grass and are
used for grazing or hay. Some small areas of this soil and
areas of adjacent soils are farmed. The soil has good
potential for range, fair potential for wetland wildlife, and
poor potential for farming, tame pasture and hay, wind-
breaks and other kinds of trees and shrubs, recreation
uses, and most engineering uses.
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This soil is best suited to range, but the natural plant
community lacks stability because of alternating periods
of wetness and dryness. The plant cover in most areas is
dominantly western wheatgrass and, to a small extent,
sedges. If the range is overgrazed, the western wheat-
grass is replaced by sedges and smartweed during wet
periods and by short grasses and weeds during dry
periods. A planned grazing system that includes proper
grazing use and a timely deferment of grazing helps to
keep the range in good condition.

This soil generally is not suited to crops. Even if the
soil is adequately drained, crops grow poorly because of
the sodium-affected subsoil. Tame pasture plants, such as
creeping foxtail, reed canarygrass, and western wheat-
grass, can be seeded in disturbed areas, but establishment
of a stand is difficult.

Windbreaks are generally not suited to this soil. Water-
tolerant trees and shrubs are suited if they are planted
by hand and given special care.

This soil has fair potential for wetland wildlife in areas
that are fenced to exclude grazing livestock. Constructing
shallow dugouts to provide open water for longer periods
is beneficial.

Locating buildings, septic tank absorption fields, and
sanitary landfills on alternative sites is more practical
than overcoming the limitations of this soil. The soil can
be used for sewage lagoons only if the embankments are
large enough to protect the lagoon against flooding. If
roadbeds are raised above flood levels and suitable base
material is hauled in, local roads can be constructed, but
repairing road damage caused by shrinking and swelling
and by frost action is difficult. Capability unit VlIs-1;
Closed Depression range site.

HuB—Hurley silt loam, 2 to 9 percent slopes. This
moderately deep, moderately well drained, gently sloping
to moderately sloping soil is on uplands. It has a claypan
subsoil. Areas are irregularly shaped and range from 5 to
150 acres in size. Slopes are mostly plane to concave. In
many areas the surface is uneven because small mounds
rise a few inches above intervening low spots.

Typically, the surface layer is grayish brown silt loam
about 2 inches thick. The subsoil is very firm clay about
14 inches thick. It is dark grayish brown in the upper
part and grayish brown in the lower part. The lower part
is calcareous and has spots and streaks of salts and lime
that extend into the underlying material. The underlying
material to a depth of 27 inches is gray clay and very
shaly clay. Bedded soft shale is at a depth of 27 inches. In
some areas on the lower parts of the landscape, the depth
to shale is more than 40 inches. In some areas, the sur-
face layer is clay and the subsoil contains less sodium
than is typical.

Included with this soil in mapping were small areas of
Opal and Promise soils, mainly on the higher parts of the
landscape. These included soils make up less than 15 per-
cent of most mapped areas. They are well drained and
contain less sodium in the subsoil than this Hurley soil.

Fertility is low, and the content of organic matter is
moderate. The availability of plant nutrients is affected
by the sodium in the subsoil. Tilth is very poor, and the
soil is difficult to work. Available water capacity is low,
and permeability is very slow. The dense claypan subsoil
releases moisture slowly to plants and restricts roots. The
shrink-swell potential is high. Runoff is medium.

Most areas of this soil remain in native grass and are
used for grazing. A few small areas of this soil and areas
of adjacent soils are farmed. This soil has poor potential
for farming, pasture, range, windbreaks and other kinds
of trees and shrubs, wildlife, recreation uses, and most
engineering uses.

This soil is best suited to range. The natural plant com-
munity is mid and short grasses. If the range is over-
grazed, the mid grasses lose vigor and are replaced by
less productive short grasses. Continued overuse results
in considerable areas of bare ground and a plant cover of
pricklypear during dry cycles and weeds during wet cy-
cles. A planned grazing system that includes proper graz-
ing use and deferred grazing helps to maintain or im-
prove the range condition. Range interseeding improves
range that is in poor condition.

This soil generally is not suited to crops, tame pasture
plants, and those trees and shrubs in windbreaks that are
generally planted by machinery. Trees and shrubs that
can tolerate alkalinity and salts are suited if they are
planted by hand and given special care.

If buildings are constructed on this soil, proper design
of foundations and footings reduces structure damage
caused by the shrinking and swelling and the low
strength of the soil. Diverting runoff away from the
buildings helps to keep the soil and underlying shale from
becoming saturated. Sewage lagoons and area-type land-
fills are suitable means of waste disposal. Suitable sites
for lagoons generally are on the lower parts of the land-
scape.

This soil lacks the strength and stability needed to sup-
port vehicular traffic. This limitation can be partly over-
come by grading roads to shed water and by hauling in
suitable base material. Control of roadside erosion helps
to prevent gullying on the more sloping parts of the land-
scape. Capability unit VIs-1; Thin Claypan range site.

Je—Jerauld silt loam. This deep, moderately well
drained, nearly level soil is on terraces along streams and
drainageways. It has a claypan subsoil. Areas are irregu-
larly shaped and range from 5 to 150 acres in size. Slopes
are plane to concave and are less than 2 percent. The sur-
face is uneven in some areas where small mounds rise a
few inches above intervening low spots.

Typically, the surface layer is gray silt loam about 2
inches thick. The subsoil is firm silty clay about 14 inches
thick. It is dark grayish brown in the upper part and
grayish brown in the lower part. The lower part is cal-
careous and has accumulations of salts that extend into
the underlying material. The underlying material is gray-
ish brown, calcareous silty clay. In some areas, the sur-
face layer is clay and the subsoil contains less sodium
than is typical for Jerauld soils.
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Included with this soil in mapping were small areas of
Demky soils and Slickspots. These included soils and
Slickspots make up less than 10 percent of any one
mapped area. Demky soils have a thicker surface layer
and subsoil than this Jerauld soil and contain less sodium
and other salts at a shallow depth. They are on slight
rises, mainly on the edges of mapped areas. Slickspots
have salts at the surface. They are in some of the small
low areas.

The content of organic matter is moderate, but the
availability of plant nutrients is affected by the sodium
and other salts in the subsoil. Tilth is very poor, and the
soil is difficult to work. Available water capacity is low or
moderate, and permeability is slow or very slow. The
dense claypan subsoil releases moisture slowly to plants
and restricts roots. The shrink-swell potential is high. Ru-
noff is slow. The water table is below a depth of 6 feet in
most years.

Most areas of this soil remain in native grass and are
used for grazing. The soil has poor potential for farming,
tame pasture and hay, range, trees and shrubs, wildlife,
recreation uses, and most engineering uses.

This soil is best suited to range. The natural plant
cover is a mixture of mid and short grasses. If the range
is overgrazed, the mid grasses lose vigor and are replaced
by less productive short grasses and by undesirable
plants, such as pricklypear. A planned grazing system
that includes proper grazing use and deferred grazing
helps to maintain or improve the range condition. Range
interseeding improves range that is in poor condition.

This soil generally is not suited to crops, tame pasture,
and those trees and shrubs in windbreaks that are
generally planted by machinery. Trees and shrubs that
can tolerate alkalinity and salts are suited if they are
planted by hand and given special care.

If buildings are constructed on this soil, properly desig-
ning foundations and footings and diverting runoff away
from the buildings help to prevent structure damage
caused by the low strength and the shrinking and
swelling of the soil. Sewage lagoons and area-type land-
fills are suitable means of waste disposal, but septic tank
absorption fields and trench-type landfills are not feasi-
ble.

This soil lacks the strength and stability needed to sup-
port vehicular traffic. Roads should be graded to shed
water, and suitable base material should be hauled in.
Capability unit VIs-1; Thin Claypan range site.

Js—Jerauld-Slickspots complex. This map unit con-
sists of saline-alkali areas and deep, moderately well
drained, nearly level soils that have a claypan subsoil. It
is on terraces along streams and drainageways. Areas are
irregularly shaped and range from 5 to 100 acres in size.
Slopes are plane to slightly concave. The surface is
uneven because small mounds rise a few inches above in-
tervening low spots.

This map unit is about 55 percent Jerauld silt loam and
40 percent Slickspots. The Jerauld soil and Slickspots are
so closely intermingled that it was not possible to

separate them in mapping. The Jerauld soil is on mounds
and slight rises, and Slickspots are in small low areas.

Typically, the Jerauld soil has a surface layer of gray
silt loam about 2 inches thick. The subsoil is firm silty
clay about 14 inches thick. It is dark grayish brown in the
upper part and grayish brown in the lower part. The
lower part is calcareous and has accumulations of salts
that extend into the underlying material. The underlying
material is grayish brown, calcareous silty clay. In some
areas, the surface layer is clay and the subsoil contains
less sodium than is typical for Jerauld soils.

Typically, the Slickspots are massive clays that have a
crust on the surface and have visible accumulations of
salts at the surface or within 4 inches of the surface.

Included with this unit in mapping were small low
areas of Durrstein soils near drainageways. These poorly
drained soils make up less than 5 percent of most mapped
areas.

Fertility is low, and tiith is very poor. Available water
capacity is low or moderate. The availability of plant
nutrients is affected by the shallow salts. Permeability is
slow or very slow. The clayey subsoil releases moisture
slowly to plants and restricts roots. Runoff is slow. The
water table is below a depth of 6 feet in most years.

All areas of this map unit remain in native grass and
are used for grazing. This map unit has poor potential for
farming, pasture, range, windbreaks, wildlife, recreation
uses, and most engineering uses.

This map unit is best suited to range. The natural plant
cover is a mixture of mid and short grasses on the
Jerauld soil and a very sparse cover of annuals and
grasses on the Slickspots. If the range is overgrazed, the
mid grasses on the Jerauld soil are replaced by less
productive short grasses and pricklypear and the
Slickspots are bare or nearly bare. A planned grazing
system that includes proper grazing use and deferred
grazing helps to maintain or improve the range condition.

This map unit generally is not suited to crops, tame
pasture, and windbreaks. Special plantings of trees and
shrubs are not feasible because of the intricate pattern of
the Slickspots and the Jerauld soil.

If buildings are constructed on this mapping unit,
proper design of foundations and footings helps to
prevent structure damage caused by shrinking and
swelling. Artificial drainage around the buildings helps to
keep the soil material from becoming saturated. Sewage
lagoons and area-type landfills are suitable means of
waste disposal, but septic tank absorption fields and
trench-type landfills are not feasible.

The Jerauld soil and the Slickspots lack the strength
and stability needed to support vehicular traffic. Roads
should be graded to shed water, and suitable base materi-
al should be hauled in. Jerauld soil in capability unit VIs-
1, Thin Claypan range site; Slickspots in capability unit
VIIIs-3, not assigned to a range site.

LaA—Lehr loam, 0 to 2 percent slopes. This
somewhat excessively drained, nearly level soil is on
upland terraces and outwash plains. Areas are irregularly
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shaped and range from 10 to 300 acres in size. Slopes are
plane to slightly convex.

Typically, the surface layer is dark grayish brown loam
about 7 inches thick. The subsoil is dark grayish brown,
friable loam about 10 inches thick. The underlying materi-
al is calcareous sand and gravel. In places the depth to
sand and gravel is slightly more than 20 inches.

Included with this soil in mapping were small areas of
Divide, Tetonka, and Wabek soils, which make up less
than 10 percent of most mapped areas. The moderately
well drained to somewhat poorly drained Divide soils are
along poorly defined drainageways. The poorly drained
Tetonka soils have a clayey subsoil. They are in closed
depressions less than 5 acres in size. The excessively
drained Wabek soils are less than 14 inches deep over
sand and gravel. They are on slight rises.

Fertility is medium, and the content or organic matter
is moderate. Available water capacity is low, and the soil
is droughty. Permeability is moderately rapid in the sub-
soil and rapid in the underlying sand and gravel. Runoff
is slow.

Many areas of this soil are farmed. Some areas remain
in native grass and are used for grazing. The soil has poor
potential for farming, pasture, windbreaks, and wildlife;
fair potential for range; and good potential for recreation
uses and some engineering uses.

This soil is better suited to spring-sown small grain
than to a late-maturing crop, such as corn. Droughtiness
is the main problem if the soil is used for crops. Con-
trolling soil blowing and maintaining fertility are other
management concerns. Stubble mulch, crop residue
management, minimum tillage, and wind stripcropping
help to conserve moisture, control soil blowing, and main-
tain fertility. Applying animal manure helps to maintain
fertility and the content of organic matter.

Using this soil for pasture helps to control soil blowing,
but production is limited by droughtiness. The choice of
pasture plants is limited to drought-resistant species, such
as crested wheatgrass and pubescent wheatgrass. Proper
stocking rates, rotation grazing, fertilization, clipping, and
weed control help to keep the pasture in good condition.

This soil is best suited to range. The natural plant
cover is a mixture of mid and short grasses. If the range
is overgrazed, the taller, more desirable grasses lose vigor
and are replaced by less productive short grasses. A
planned grazing system that includes proper grazing use
and deferred grazing helps to maintain or improve the
range condition. Range seeding or interseeding improves
range that is in poor condition.

Windbreaks and other kinds of trees and shrubs are
generally not suited because this soil is droughty. Special
plantings of suited species can be made if additional
moisture is provided by frequent applications of water.

This soil is well suited as a site for buildings and roads,
but cutbanks in shallow excavations cave in easily. Septic
tank absorption fields function well on this soil, but the
effluent can pollute shallow ground water. Seepage is a
problem if this soil is used for sewage lagoons, sanitary

landfills, and farm ponds. Choosing alternative sites is
generally more satisfactory than applying measures that
prevent seepage. This soil is a fair source of sand and
gravel for use in construction. It responds well to irriga-
tion, but frequent applications of water are required
because the available water capacity is low. Capability
unit IVs-1; Shallow to Gravel range site.

LaB—Lehr loam, 2 to 6 percent slopes. This
somewhat excessively drained, gently sloping to undulat-
ing soil is on upland terraces and outwash plains. Areas
are irregularly shaped and range from 10 to 400 acres in
size. Slopes are convex and range from smooth to short
and irregular.

Typically, the surface layer is dark grayish brown loam
about 5 inches thick. The subsoil is dark grayish brown,
friable loam about 9 inches thick. Calcareous sand and
gravel is at a depth of about 14 inches. In places the
depth to sand and gravel is slightly more than 20 inches,
and in a few small areas the soil is more silty than is typi-
cal.

Included with this soil in mapping were small areas of
Tetonka and Wabek soils, which make up less than 10
percent of any one mapped area. The poorly drained
Tetonka soils have a clayey subsoil. They are in closed
depressions less than 5 acres in size. The excessively
drained Wabek soils are less than 14 inches deep over
sand and gravel. They are on the tops of knolls.

Fertility is medium, and the content of organic matter
is moderate. Available water capacity is low, and the soil
is droughty. Permeability is moderately rapid in the sub-
soil and rapid in the underlying sand and gravel. Runoff
is slow.

Many areas of this soil are farmed. Some remain in na-
tive grass and are used for grazing. The soil has poor
potential for farming, pasture, windbreaks, and wildlife;
fair potential for range; and good potential for recreation
uses and some engineering uses.

This soil is too droughty for a late-maturing crop, such
as corn. Spring-sown small grain is the best suited crop.
Controlling erosion and soil blowing and conserving
moisture are the main problems if this soil is used for
crops. Stubble mulch, crop residue management, minimum
tillage, and contour farming help to control erosion and
soil blowing, conserve moisture, and maintain fertility.
Wind stripcropping also helps to control soil blowing. Ap-
plying animal manure helps to maintain fertility and the
content of organic matter.

Using this soil for pasture helps to control erosion and
soil blowing, but production is limited by the droughti-
ness. The choice of pasture plants is limited to drought-
resistant species, such as crested wheatgrass and pu-
bescent wheatgrass. Proper stocking rates, rotation graz-
ing, fertilization, clipping, and weed control help to keep
the pasture in good condition.

This soil is best suited to range. The natural plant
cover is a mixture of mid and short grasses. If the range
is overgrazed, the taller, more desirable grasses lose vigor
and are replaced by less productive short grasses. A
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planned grazing system that includes proper grazing use
and deferred grazing helps to maintain or improve the
range condition. Range seeding or interseeding improves
range that is in poor condition.

Windbreaks and other kinds of trees and shrubs
generally are not suited because this soil is droughty.
Special plantings of suited species can be made if addi-
tional moisture is provided by frequent applications of
water.

This soil is well suited as a site for buildings and roads,
but cutbanks in shallow excavations cave in easily. Septic
tank absorption fields function well, but the effluent can
pollute shallow ground water. Seepage is a problem if the
soil is used for sewage lagoons, sanitary landfills, and
farm ponds. Choosing alternative sites generally is more
satisfactory than applying measures that prevent
seepage. This soil is a fair source of sand and gravel for
use in construction. It responds well to irrigation if the
water is applied at frequent intervals. Capability unit
IVe-6; Shallow to Gravel range site.

LbB—Lehr-Bowdle loams, 2 to 9 percent slopes. This
map unit consists of somewhat excessively drained and
well drained, gently sloping to gently rolling soils on
uplands. These soils are underlain by outwash sand and
gravel. Areas are irregularly shaped and range from 10 to
250 acres in size. Slopes are short and convex on the
higher parts of the landscape.

In most areas this map unit is about 60 percent Lehr
soil and 30 percent Bowdle soil, but in a few areas the
proportion of the two soils is almost equal. In most areas
the pattern of these soils is so intricate that it was not
practical to separate the soils in mapping. The Lehr soil
generally is on the higher parts of the landscape above
areas of the Bowdle soil.

Typically, the Lehr soil is calcareous at or near the sur-
face. It has a surface layer of dark grayish brown loam
about 5 inches thick. The subsoil is dark grayish brown,
friable loam about 9 inches thick. Sand and gravel is at a
depth of about 14 inches. In places sand and gravel is at a
depth of less than 14 inches.

Typically, the Bowdle soil has a surface layer of dark
grayish brown loam about 6 inches thick. The subseil is
dark grayish brown, friable loam about 14 inches thick.
The underlying material to a depth of 25 inches is dark
grayish brown, calcareous gravelly loam. In places the soil
is more silty than is typical for Bowdle soils.

Included with these soils in mapping were small areas
of Highmore, Mobridge, and Tetonka soils, which make up
about 10 percent of most mapped areas. The Highmore
soils are on foot slopes, the Mobridge soils are in swales,
and the poorly drained Tetonka soils are in closed depres-
sions less than 5 acres in size. None of these included
soils have sand and gravel within a depth of 40 inches.

Fertility is medium to high, and the content of organic
matter is moderate to high. Available water capacity is
low in the Lehr soil and moderate in the Bowdle soil.
Permeability is moderately rapid to moderate in the
upper part of both soils and rapid in the underlying sand
and gravel. Runoff is slow to medium.

SOIL SURVEY

Many areas of these soils are farmed. Some areas
remain in native grass and are used for grazing. The soils
have poor potential for farming, tame pasture, wind-
breaks, and wildlife because Lehr soil is droughty. They
have fair to good potential for range and for recreation
uses. The potential for some engineering uses is good.

These soils are best suited to range. The natural plant
cover is a mixture of mid and short grasses. If the range
is overgrazed, the taller, more desirable grasses lose vigor
and are replaced by less productive short grasses. A
planned grazing system that includes proper grazing use
and deferred grazing helps to maintain or improve the
range.

Some areas of these soils are used for corn, small grain,
and alfalfa, but the Lehr soil is droughty and is subject to
severe risks of erosion and soil blowing if it is cropped.
Where the Bowdle soil is dominant, the soils can be
farmed. Spring-sown small grain is better suited than
late-maturing row crops. Stubble mulch, crop residue
management, minimum tillage, contour farming, and wind
stripcropping help to control erosion and soil blowing and
conserve moisture.

These soils are poorly suited to tame pasture. The
droughtiness of the dominant Lehr soil affects forage
production and limits the choice of pasture plants to
drought-resistant species. Proper stocking rates, rotation
grazing, fertilization, clipping, and weed control help to
keep the pasture in good condition.

The Lehr soil generally is not suited to windbreaks.
The Bowdle so0il, however, can be used for farmstead
windbreaks and other kinds of trees and shrubs if op-
timum growth and survival are not expected or required.
Providing additional moisture improves the growth and
survival of the trees and shrubs.

These soils are good sites for buildings and roads, but
cutbanks in shallow excavations cave in easily. Septic
tank absorption fields function well, but the effluent can
pollute shallow ground water. Sewage lagoons can be
located on the Bowdle soil if the bottom and sides of the
lagoons are sealed to reduce the hazard of seepage. Con-
trol of roadside erosion generally is needed where cuts
are made through the more sloping parts of the land-
scape. These soils are a fair source of sand and gravel for
use in construction. If the soils are irrigated, frequent ap-
plications of water are needed because the amount of
available water is limited. Lehr soil in capability unit VIe-
5, Shallow to Gravel range site; Bowdle soil in capability
unit I'Ve-5, Silty range site.

LoA—Lowry silt loam, 0 to 2 percent slopes. This
deep, well drained, nearly level soil is on uplands and ter-
races near Lake Oahe. Areas are irregularly shaped and
range from 5 to 150 acres in size. Slopes are long and
smooth.

Typically, the surface layer is dark grayish brown silt
loam about 7 inches thick. The subsoil is very friable silt
loam about 16 inches thick. It is dark grayish brown in
the upper part and grayish brown in the lower part. The
underlying material to a depth of 32 inches is light
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brownish gray, calcareous silt loam. Grayish brown, cal-
careous very fine sandy loam is at a depth of 32 inches.
In places the subsoil contains more clay than is typical for
Lowry soils. In shallow swales the surface layer and sub-
soil are thicker than is typical.

Included with this soil in mapping were small areas of
Sully and Tally soils on the crests of very slight rises.
These included soils make up about 10 percent of any one
mapped area. The Sully soils are light colored and are cal-
careous at or near the surface. The Tally soils have a fine
sandy loam surface layer and a fine sandy loam subsoil.

Fertility is medium, and the content or organic matter
is moderate. Available water capacity is high. The soil is
easy to work, but it is susceptible to soil blowing if the
surface is unprotected. Permeability is moderate. Runoff
is slow.

Most areas of this soil are farmed. A few areas remain
in native grass and are used for grazing or hay. The soil
has good potential for farming, tame pasture and hay,
range, windbreaks and other kinds of trees and shrubs,
openland and rangeland wildlife, and recreation uses. The
potential for most engineering uses is good to fair.

This soil is well suited to all crops commonly grown in
the county. Small grain, corn, and alfalfa are the main
crops. Controlling soil blowing and conserving moisture
are major concerns if the soil is used for crops. Stubble
mulch, crop residue management, minimum tillage, wind
stripcropping, and field windbreaks help to control soil
blowing, conserve moisture, and maintain fertility and
tilth,

Using this soil for tame pasture helps to control soil
blowing. All climatically suited pasture plants grow well.
Proper stocking rates, rotation grazing, fertilization,
clipping, and weed control help to keep the pasture in
good condition.

This soil is well suited to range. The natural plant cover
is a mixture of tall, mid, and short grasses. If the range is
overgrazed, the taller, more desirable grasses lose vigor
and are replaced by less productive short grasses. A
planned grazing system that includes proper grazing use
and deferred grazing helps to maintain or improve the
range. Range seeding improves range that is in poor con-
dition.

This soil is well suited to windbreaks and other kinds of
trees and shrubs. All climatically suited species of trees
and shrubs can grow well. A year of fallow prior to plant-
ing helps to store needed moisture.

If buildings are constructed, proper design of founda-
tions and footings helps to overcome the low strength of
this soil. The soil is well suited to septic tank absorption
fields and sanitary landfills. The hazard of seepage from
sewage lagoons and farm ponds can be reduced by sealing
the bottom and sides of the lagoons and by treating the
reservoir area of ponds,

Local roads can be constructed if they are graded to
shed water and the base material is strengthened or
replaced. This soil is well suited to irrigation because
available water capacity is high and the water intake rate
is moderate. Capability unit Ile-1; Silty range site.

LoB—Lowry silt loam, 2 to 6 percent slopes. This
deep, well drained, gently sloping soil is on uplands and
terraces near Lake Oahe. Areas are irregularly shaped
and range from 5 to 150 acres in size. Slopes are long,
smooth, and slightly convex.

Typically, the surface layer is dark grayish brown siit
loam about 6 inches thick. The subsoil is very friable silt
loam about 15 inches thick. It is dark grayish brown in
the upper part and grayish brown in the lower part. The
underlying material to a depth of 32 inches is light
brownish gray, calcareous silt loam. Grayish brown, cal-
careous very fine sandy loam is at a depth of 32 inches.
In places the subsoil contains more clay than is typical for
Lowry soils. In swales and on foot slopes, the surface
layer and subsoil are thicker than is typical.

Included with this soil in mapping were small areas of
Sully and Tally soils on the higher parts of the landscape.
These included soils make up about 10 percent of any one
mapped area. The Sully soils are light colored and are cal-
careous at or near the surface. The Tally soils have a fine
sandy loam surface layer and a fine sandy loam subsoil.

Fertility is medium, and the content or organic matter
is moderate. Available water capacity is high. The soil is
easy to work, but it is highly susceptible to soil blowing if
the surface is unprotected. Permeability is moderate. Ru-
noff is medium.

Most areas of this soil are farmed. A few areas remain
in native grass and are used for grazing or hay. The soil
has good potential for farming, tame pasture and hay,
range, windbreaks and other kinds of trees and shrubs,
openland and rangeland wildlife, and most recreation
uses. The potential for most engineering uses is good to
fair.

This soil is well suited to all crops commonly grown in
the county. Small grain, corn, and alfalfa are the main
crops. The hazards of erosion and soil blowing are
moderate if the soil is used for crops. Stubble mulch, crop
residue management, minimum tillage, contour farming,
terracing, and grassed waterways help to control erosion
and soil blowing, conserve moisture, and maintain fertility
and tilth. Wind stripcropping and field windbreaks help to
control soil blowing.

Using this soil for tame pasture helps to control erosion
and soil blowing. All climatically suited pasture plants
grow well. Proper stocking rates, rotation grazing, fer-
tilization, clipping, and weed control help to keep the
pasture in good condition.

This soil is well suited to range. The natural plant cover
is a mixture of tall, mid, and short grasses. If the range is
overgrazed, the taller, more desirable grasses lose vigor
and are replaced by less productive short grasses. A
planned grazing system that includes proper grazing use
and deferred grazing helps to maintain or improve the
range condition. Range seeding improves range that is in
poor condition.

This soil is well suited to windbreaks and other kinds of
trees and shrubs. All climatically suited trees and shrubs
can grow well. A year of fallow prior to planting helps to
store needed moisture.
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If buildings are constructed, proper design of founda-
tions and footings helps to overcome the low strength of
this soil. The soil is well suited to most methods of waste
disposal. The hazard of seepage from sewage lagoons and
farm ponds can be reduced by sealing the bottom and
sides of the lagoons and by treating the reservoir area of
ponds.

Local roads can be constructed if they are graded to
shed water and the base material is stregthened or
replaced. Control of roadside erosion generally is needed
where cuts are made through the higher parts of the
landscape. This soil is well suited to irrigation. Capability
unit ITe-1; Silty range site.

LoC—Lowry silt loam, 6 to 9 percent slopes. This
deep, well drained, moderately sloping seil is on uplands.
Areas are irregularly shaped and range from 5 to 150
acres in size. Slopes are long, smooth, and convex.

Typically, the surface layer is dark grayish brown silt
loam about 4 inches thick. The subsoil is very friable silt
loam about 12 inches thick. It is dark grayish brown in
the upper part and grayish brown in the lower part. The
underlying material to a depth of about 32 inches is light
brownish gray, calcareous silt loam. Grayish brown, cal-
careous very fine sandy loam is at a depth of 32 inches.
In places the subsoil contains more clay than is typical for
Lowry soils. In swales and on foot slopes, the surface
layer and subsoil are thicker than is typical.

Included with this soil in mapping were small areas of
Sully and Tally soils, which make up 15 percent of some
mapped areas. The calcareous Sully soils are on the tops
and upper sides of knolls and ridges. In cultivated areas
they are easily identified because of their light color. The
Tally soils generally are intermingled with Lowry soils.
They have a fine sandy loam surface layer and a fine
sandy loam subsoil.

Fertility is medium, and the content of organic matter
is moderate. Available water capacity is high. The soil is
easy to work, but it is subject to erosion and soil blowing.
Permeability is moderate. Runoff is medium.

Most areas of this soil are farmed. A few areas remain
in native grass and are used for grazing or hay. The soil
has good potential for farming, tame pasture and hay,
range, windbreaks and other kinds of trees and shrubs,
rangeland wildlife, and most recreation uses. The poten-
tial for most engineering uses is good to fair.

This soil is well suited to all erops commonly grown in
the county. Small grain, corn, and alfalfa are the main
crops. The erosion hazard is severe, especially if row
crops are grown. Stubble mulch, crop residue manage-
ment, minimum tillage, contour farming, terracing, and
grassed waterways help to control erosion and soil blow-
ing, conserve moisture, and maintain fertility and tilth.
Wind stripcropping and field windbreaks also help to con-
trol soil blowing.

Using this soil for tame pasture helps to control erosion
and soil blowing. All climatically suited pasture plants
grow well, but bunch-type species should not be planted
alone because of the erosion hazard. Proper stocking

rates, rotation grazing, applications of fertilizer, clipping,
and weed control help to keep the pasture in good condi-
tion.

This soil is well suited to range. The natural plant cover
is a mixture of tall, mid, and short grasses. If the range is
overgrazed, the taller, more desirable grasses lose vigor
and are replaced by less productive short grasses. A
planned grazing system that includes proper grazing use
and deferred grazing helps to maintain or improve the
range condition. Range seeding improves range that is in
poor condition.

This soil is well suited to windbreaks and other kinds of
trees and shrubs. All climatically suited trees and shrubs
can grow well. A year of fallow prior to planting con-
serves needed moisture. Planting the trees on the contour
conserves moisture.

If buildings are constructed, proper design of founda-
tions and footings helps to overcome the low strength of
this soil. The soil is well suited to most methods of waste
disposal. Sewage lagoons are best located on foot slopes
where slopes are less steep. The hazard of seepage from
lagoons and farm ponds can be reduced by sealing the
bottom and sides of the lagoons and by treating the
reservoir area of the ponds.

Local roads can be constructed if they are graded to
shed water and the base material is strengthened or
replaced. Control of roadside erosion is generally needed.
Gravity irrigation is difficult because this soil is
moderately sloping, but the soil responds favorably to
sprinkler irrigation. Capability unit IIle-1; Silty range
site.

Ma—Macken silty clay. This deep, poorly drained to
very poorly drained, level soil is in closed depressions.
Areas are circular or irregularly shaped and range from 5
to 700 acres in size. Slopes are less than 1 percent. They
are dominantly plane, but in some small, low areas they
are concave.

Typically, the surface layer is dark gray silty clay about
3 inches thick. The subsoil is dark gray and gray, very
firm silty clay about 35 inches thick. It is calcareous
below a depth of 12 inches. The underlying material to a
depth of 47 inches is gray, calcareous silty clay. Light
brownish gray, calcareous silty clay loam is at a depth of
47 inches. Near Blue Blanket Lake, the lower part of sub-
soil and the underlying material are stratified with thin
layers of silty or sandy material.

Included with this soil in mapping were small areas of
Durrstein, Egas, and Regan soils, which make up about 15
percent of some mapped areas. The Durrstein and Egas
soils are in low areas. They contain sodium and other
salts at a shallow depth. The calcareous silty Regan soils
are on the edges of some mapped areas.

Fertility is medium, and the content of organic matter
is moderate. Tilth is poor. Available water capacity is
moderate or high, but the clayey subsoil releases moisture
slowly to plants and restricts roots. Permeability is slow.
The shrink-swell potential is high. The surface of this soil
is ponded during the early part of the growing season in
most years.
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Most areas of this soil are in native grass and are used
for grazing or hay. A few areas along Blue Blanket Lake
are farmed. The soil has poor potential for farming, tame
pasture and hay, windbreaks and other kinds of trees and
shrubs, recreation uses, and most engineering uses. It has
good potential for range and fair potential for wetland
wildlife.

This soil is well suited to range. The natural plant cover
is mainly western wheatgrass and sedges. The plant cover
lacks stability, however, because of alternating wet and
dry periods. Overgrazing when the soil is wet results in
an increase of sedges and undesirable plants, such as
smartweed. Overgrazing during dry periods causes an in-
crease in less productive short grasses. A planned grazing
system that includes proper grazing use and a timely
deferment of grazing helps to maintain or improve the
range condition.

This soil generally is not suitable for cultivation. Small
grain is grown, however, in some areas adjacent to Blue
Blanket Lake. As a result of wetness and the dense clay
subsoil, most crops grow poorly. Artificial drainage
generally is not feasible. The soil can be used for tame
pasture plants, but the choice of species is limited to
those than can tolerate wetness, for example, creeping
foxtail, reed canarygrass, and western wheatgrass.

Windbreaks that are commonly planted by machinery
are not suited to this soil. Water-tolerant trees and
shrubs are suited if they are planted by hand and given
special care.

This soil generally is not suited as a site for buildings
because of wetness, the high shrink-swell potential, and
low strength. It is suited to sewage lagoons if the lagoons
are protected against flooding. Alternative sites are more
satisfactory than this soil for other methods of waste
disposal. Local roads can be constructed if they are
graded above flood levels and suitable base material is
hauled in. Capability unit Vw-1; Clesed Depression range
site.

MdB—Maddock fine sandy loam, 0 to 6 percent
slopes. This deep, well drained, nearly level to undulating
soil is on terraces and uplands. Areas are irregularly
shaped and range from 10 to 125 acres in size. In areas
where the soil is undulating, slopes are convex and short.

Typically, the surface layer is very dark gray fine
sandy loam about 15 inches thick. The next layer is dark
brown, loose fine sand about 15 inches thick. The underly-
ing material to a depth of 41 inches is light brownish
gray, calcareous fine sand. Grayish brown, calcareous fine
sandy loam is at a depth of 41 inches. In places fine sandy
loam extends to a depth of more than 30 inches. On the
crests of some undulating hills, the surface layer is 9
inches or less thick.

Included with this soil in mapping were small areas of
Hecla soils, which make up less than 10 percent of any
one mapped area. These moderately well drained soils are
in low areas. They have a seasonal high water table
within a depth of 6 feet.

Fertility is medium, and the content of organic matter
is moderate. The soil is easy to work, but it is highly
susceptible to soil blowing. Available water capacity is
low or moderate, and the soil is somewhat droughty.
Permeability is rapid. Runoff is slow.

Many areas of this soil are farmed. Some are in native
grass and are used for grazing or hay. The soil has poor
potential for farming, fair potential for tame pasture and
hay and openland and rangeland wildlife, and good poten-
tial for range, windbreaks and other trees and shrubs,
and some engineering uses. The potential for recreation
uses is fair to good.

Controlling soil blowing and conserving moisture are
major concerns if this soil is farmed. Small grain and corn
are the main crops. Spring-sown small grain is better
suited than winter wheat and rye because the soil blow-
ing hazard is severe. Stubble mulch, crop residue manage-
ment, wind stripcropping, and field windbreaks help to
control soil blowing, conserve moisture, and maintain fer-
tility and tilth. Grasses and legumes in the cropping
system, green manure crops, and animal manure help to
maintain or improve fertility and organic-matter content.

Using this soil for tame pasture and hay is effective in
controlling soil blowing. A nurse crop or a mulch of crop
residue helps to control soil blowing while the pasture is
being established. Proper stocking rates, rotation grazing,
clipping, and weed control help to keep the pasture in
good condition.

This soil is well suited to range. The natural plant com-
munity is mainly tall and mid grasses. The major problem
of range management is the severe hazard of soil blowing.
If the range is overgrazed, the taller, more desirable
grasses are thinned out and are replaced by less desirable
plants or the ground is bare. As a result, the risk of seil
blowing: is increased. A planned grazing system that in-
cludes proper grazing use and deferred grazing helps to
maintain or improve the range condition. Range seeding
helps to restore the natural plant community in areas
where the range is in poor condition.

Windbreaks are well suited to this soil. Most climati-
cally suited trees and shrubs can grow well. A cover crop
or a mulch of crop residue helps to control soil blowing
until the trees or shrubs are established.

This soil is well suited as a site for buildings and local
roads. Disturbed areas should be revegetated as soon as
possible in order to control soil blowing. Cutbanks can
cave in if the soil is used for shallow excavations. The soil
is well suited to septic tank absorption fields, but the ef-
fluent can pollute ground water. Seepage is a problem if
the soil is used for sanitary landfills and sewage lagoons.
Lining the cuts of the sanitary landfills and sealing the
bottom and sides of the sewage lagoons help to prevent
seepage. Alternative sites are generally more practical
than the sites on this soil for these methods of waste
disposal. Capability unit IVe-9; Sands range site.

MdC—Maddock fine sandy loam, 6 to 15 percent
slopes. This deep, well drained, gently rolling to rolling
soil is on uplands. Areas are irregularly shaped and range
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from 5 to 100 acres in size. Slopes are mostly short and
convex.

Typically, the surface layer is very dark gray fine
sandy loam about 12 inches thick. The next layer is dark
brown, loose fine sand about 11 inches thick. The underly-
ing material to a depth of 41 inches is light brownish
gray, caleareous fine sand. Grayish brown, calcareous fine
sandy loam is below a depth of 41 inches. In places fine
sandy loam extends to a depth of more than 30 inches. On
the tops and upper sides of some knolls and ridges, the
surface layer is 9 inches or less thick.

Included with this soil in mapping were small areas of
Hecla soils in swales and on foot slopes. These soils make
up about 5 percent of most mapped areas. They are
moderately well drained and have a seasonal high water
table within a depth of 6 feet.

Fertility is medium, and the content or organic matter
is moderate. Available water capacity is low or moderate,
and the soil is somewhat droughty. Permeability is rapid.
Runoff is slow.

Most areas remain in native grass and are used for
grazing or hay. Some small areas of this soil and areas of
adjacent soils are farmed. The soil has poor potential for
farming and for windbreaks and other kinds of trees and
shrubs; fair potential for tame pasture and hay, rangeland
wildlife, and most recreation uses; and good potential for
range. The potential for most engineering uses is fair to
poor.

This soil is well suited to range. The natural plant com-
munity is mainly tall and mid grasses. The major problem
of range management is the very severe hazard of soil
blowing. If the range is overgrazed, the taller, more
desirable grasses are thinned out and are replaced by less
desirable plants or the ground is bare. As a result, the
risk of soil blowing is increased and sand blowouts form.
A planned grazing system that includes proper grazing
use and deferred grazing helps to control soil blowing and
maintains or improves the range condition.

In cultivated areas soil blowing is best controlled by
seeding native range grasses or tame pasture plants.
Seeding in areas covered by a mulch of crop residue helps
to control soil blowing until the plants are established.
Proper stocking rates, rotation grazing, clipping, and
weed control help to keep the pasture in good condition.

This soil is poorly suited to windbreaks and other kinds
of trees and shrubs because of the hazards of soil blowing
and erosion. Selected trees and shrubs that are planted
for special purposes are suited if they are scalp planted
or planted by hand and are given special care.

This soil can be used as a site for buildings and local
roads, but disturbed areas should be revegetated as soon
as possible in order to control soil blowing. Cutbanks may
cave in if the soil is used for shallow excavations. Septic
tank absorption fields function well on this soil,-but the
effluent may pollute shallow ground water. Alternative
sites for other methods of waste disposal generally are
more practical than this soil. Capability unit VIe-7; Sands
range site.

Mo—Mobridge silt loam. This deep, moderately well
drained, nearly level soil is in swales on uplands. Areas
are long or irregularly shaped and range from 5 to 200
acres in size. Slopes are smooth and concave and range to
3 percent.

Typically, the surface layer is dark gray silt loam about
11 inches thick. The subsoil is friable silty clay loam about
19 inches thick. It is dark grayish brown in the upper
part and light brownish gray and calcareous in the lower
part. The underlying material is light brownish gray, cal-
careous silty clay loam. In places the subsoil is lighter
colored within a depth of 20 inches than is typical for
Mobridge soils.

Included with this seil in mapping were small areas of
Demky and Tetonka soils, which make up less than 15
percent of any one mapped area. Demky soils contain
sodium in some part of the subsoil or underlying material.
They commonly are on the edges of mapped areas. The
poorly drained Tetonka soils have a clayey subsoil. They
are in closed depressions less than 5 acres in size.

Fertility and the content of organic matter are high.
Available water capacity is high, and permeability is
moderate. The shrink-swell potential is moderate. Runoff
is slow, and in most years the soil receives additional
moisture as runoff from adjacent soils.

Most areas of this soil are farmed. A few areas remain
in native grass and are used for grazing or hay. The soil
has good potential for farming, tame pasture and hay,
range, windbreaks and other trees and shrubs, and open-
land wildlife. It has fair to poor potential for most recrea-
tion and engineering uses.

This soil is well suited to all erops commeonly grown in
the county. It is slightly limited for crops, mainly because
of moisture shortages late in the growing season during
dry years. Spring planting may be delayed by wetness
during wet years, but in most years the additional
moisture received in the swales is beneficial to crops.
Stubble mulch, crop residue management, and minimum
tillage help to conserve moisture, control soil blowing, and
maintain fertility and tilth. Grassed waterways help to
prevent the formation of gullies.

All climatically suited pasture plants grow well on this
soil. Proper stocking rates, rotation grazing, applications
of fertilizer, clipping, and weed control help to keep the
pasture in good condition.

This soil is well suited to range. The natural plant cover
is mainly tall and mid grasses. If the range is overgrazed,
tall grasses are replaced by less productive mid grasses.
A planned grazing system that includes proper grazing
use helps to maintain or improve the range condition.
Range seeding helps to restore range that is in poor con-
dition. In some areas the soil is well suited to water
spreading.

This soil is well suited to windbreaks. All climatically
suited trees and shrubs grow well because the moisture
regime of this soil is favorable. A year of fallow prior to
planting helps to eliminate grass and weeds and con-
serves moisture.
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If buildings are constructed on this soil, properly desig-
ning foundations and footings and diverting runoff away
from the buildings reduce structure damage caused by
shrinking and swelling. Dwellings with basements are not
suited because of the flood hazard. The soil can be used
for waste disposal systems only if it is protected against
flooding. A slow percolation rate is a limitation if the soil
is used for septic tank absorption fields. This limitation
can be overcome by enlarging the absorption area. The
hazard of seepage from sewage lagoons can be reduced
by sealing the bottom and sides of the lagoons.

Local roads can be built if they are graded above
potential flood levels and the base material is
strengthened or replaced. Diverting water away from the
subgrade helps to minimize the adverse effects of poten-
tial frost action. Capability unit IIc-3; Overflow range
site.

OpC—Opal clay, 2 to 9 percent slopes. This moderate-
ly deep, well drained, gently sloping to moderately sloping
soil is on uplands. Areas are irregularly shaped and range
from 10 to 200 acres in size. Slopes are moderately long
and convex. A few scattered glacial stones are on the sur-
" face in some areas.

Typically, the surface layer is dark gray clay about 5
inches thick. The subsoil is grayish brown, calecareous,
firm clay about 15 inches thick. The underlying material
to a depth of 30 inches is grayish brown, calcareous clay
and gray, calcareous shaly clay. Bedded soft shale is at a
depth of about 30 inches (fig. 8). The depth to shale is
more than 40 inches in some areas on the middle and
lower parts of the landscape.

Included with this soil in mapping were small areas of
Hurley, Sansarc, and Swanboy soils, which make up less
than 10 percent of most mapped areas. The Hurley and
Swanboy soils are on foot slopes and in swales. They con-
tain more salts than Opal soils. The shallow Sansarc soils
are on the tops and upper sides of ridges.

Fertility is medium, and the content of organic matter
is moderate. The soil is in poor tilth and is difficult to
work. Available water capacity is low, and the clayey sub-
soil releases moisture slowly to plants and restricts roots.
Roots are also restricted by the moderate depth to
bedded shale. The soil shrinks markedly when dry and
swells markedly when wet. Permeability is very slow. Ru-
noff is medium.

Many areas of this soil remain in native grass and are
used for grazing or hay. Some areas are farmed. The soil
has fair potential for farming, tame pasture and hay, and
windbreaks and other kinds of trees and shrubs. It has
good potential for range and rangeland wildlife and poor
potential for recreation uses and most engineering uses.

This soil is well suited to range. The natural plant cover
is a mixture of mid and short grasses. Management that
maintains an adequate plant cover and ground mulch
helps to prevent excessive soil losses and improves the
moisture supply for plants by reducing runoff. If the
range is overgrazed, the protective cover is reduced and
the taller, more desirable grasses lose vigor and are

replaced by less productive short grasses. A planned
grazing system that includes proper grazing use and
deferred grazing helps to maintain or improve the range
condition. Pasture furrowing or range pitting and range
seeding improve range that is in poor condition.

Controlling erosion and soil blowing and conserving
moisture are major concerns if this soil is farmed. Small
grain and alfalfa generally are better suited than row
crops. Stubble mulch, crop residue management, minimum
tillage, contour farming, terracing, and grassed water-
ways help to control erosion and soil blowing, conserve
moisture, and maintain fertility and tilth. Wind strip-
cropping and field windbreaks also help to control soil
blowing. Timely tillage helps to maintain tilth, and chisel-
ing or subsociling improves water intake. Grasses and
legumes in the cropping system help to maintain fertility
and tilth.

Using this soil for tame pasture and hay is effective in
controlling erosion and soil blowing. Forage production
and the choice of pasture plants are limited by the
moderate depth to shale and the low available water
capacity. Bunch-type species of grass generally should not
be planted alone because of the erosion hazard in areas
where the slope is 6 percent or more. Proper stocking
rates, rotation grazing, applications of fertilizer, clipping,
and weed control help to keep the pasture in good condi-
tion.

This soil is moderately well suited to windbreaks and
other kinds of trees and shrubs. The height of the suited
species, however, is less than optimum. A year of fallow
prior to planting helps to eliminate grass and weeds and
conserves needed moisture. Planting the trees on the con-
tour also conserves moisture.

If buildings are constructed on this soil, properly desig-
ning foundations and footings and diverting runoff away
from the buildings help to prevent structure damage
caused by shrinking and swelling of the soil and by the
unstable nature of the underlying shale. Sewage lagoons
and area-type landfills are suitable means of waste
disposal. Septic tank absorption fields generally are un-
suited because the soil is somewhat shallow over shale.

Local roads can be built if they are graded to shed
water and suitable base material is hauled in. Control of
roadside erosion generally is needed to prevent gullying
in borrow areas. Capability unit IVe-4; Clayey range site.

0OsD—Opal-Sansarc clays, 6 to 15 percent slopes. This
map unit consists of moderately deep and shallow, well
drained, moderately sloping to rolling soils on upland
ridges and along entrenched drainageways (fig. 9). Areas
are irregularly shaped and range from 5 to 700 acres in
size. A few scattered glacial stones are on the surface in
some areas.

This map unit is about 60 percent Opal soil and 30 per-
cent Sansare soil. These soils are so intricately mixed that
it was not practical to separate them in mapping. The
Opal soil is on the middle and lower parts of the land-
scape where slopes are plane to slightly convex and on
some of the broader ridgetops. The Sansarc soil is on nar-
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row ridges, sharp slope breaks, and the shoulders of en-
trenched drainageways, in areas where slopes are short
and convex.

Typically, the Opal soil has a surface layer of dark gray
clay about 5 inches thick. The subsoil is grayish brown,
calcareous, firm clay about 13 inches thick. The underly-
ing material to a depth of about 28 inches is grayish
brown, caleareous clay and gray very shaly clay. Bedded
soft shale is at a depth of about 28 inches. In some areas
on the lower parts of the landscape, the depth to shale is
more than 40 inches.

Typically, the Sansarc soil has a surface layer of gray-
ish brown, calcareous clay about 3 inches thick. The un-
derlying material to a depth of 13 inches is grayish
brown, calcareous clay and very shaly clay. Bedded soft
shale is at a depth of 13 inches.

Included with these soils in mapping were small areas
of Gettys, Hurley, Swanboy, Sully, and Wabek soils,
which make up about 10 percent of any one mapped area.
The loamy Gettys soils, the silty Sully soils, and the
gravelly Wabek soils are on ridgetops. The Hurley and
Swanboy soils are on foot slopes and in swales. They con-
tain more salts than Opal soils.

Fertility is medium to low, and the content of organic
matter is moderate to low. Available water capacity is
low to very low. Tilth is poor. These soils release
moisture slowly to plants. The root zone is limited
because the soils are moderately deep and shallow over
shale. Both soils shrink markedly when dry and swell
markedly when wet. Permeability is very slow or slow.
Runoff is medium to rapid.

Most areas of these soils remain in native grass and are
used for grazing. The soils have poor potential for farm-
ing, tame pasture, windbreaks and other kinds of trees
and shrubs, recreation uses, and most engineering uses.
They have good to fair potential for range and rangeland
wildlife.

These soils are best suited to range. The natural plant
cover is a mixture of mid and short grasses. The stands
of grass are thin on the Sansarc soil. The major problems
of managing these soils for range are the severe erosion
hazard and the droughtiness. An adequate plant cover
and ground mulch help to prevent excessive soil losses
and improve the moisture supply for plants by reducing
runoff. If the range is overgrazed, the taller, more desira-
ble grasses are replaced by less productive short grasses
and undesirable plants and considerable areas of Sansarc
soil are bare of vegetation. A planned grazing system that
includes proper grazing use and deferred grazing helps to
maintain or improve the range condition and control ero-
sion. Range seeding helps to restore the plant cover
where the range condition is poor or the soil has been
disturbed. Potential pond reservoir sites generally are
plentiful.

Where slopes are less than 9 percent, the Opal soil can
be farmed if it is protected against excessive soil losses.
The Sansare soil, however, is not suitable for cultivation.
In most areas the two soils are so intermingled that farm-

ing is not feasible. The Opal soil can be used for tame
pasture. As a result of the pattern of the two soils, how-
ever, range seeding is the preferred method of establish-
ing a plant cover in most cultivated or disturbed areas.

These soils generally are not suited to windbreaks com-
monly planted by machinery. Selected trees and shrubs
that are planted for special purposes are suited if they
are planted by hand and given special care.

If buildings are constructed on these soils, properly
designing foundations and footings and diverting runoff
away from the buildings help to prevent structure
damage caused by shrinking and swelling of the soils and
by the unstable nature of the shale. Sewage lagoons and
area-type landfills are suitable methods of waste disposal
in the areas of Opal soil on the lower parts of the land-
scape.

Local roads can be built if they are graded to shed
water and suitable base material is hauled in. Control of
roadside erosion is needed in borrow areas. Capability
unit VIe-4; Opal soil in Clayey range site, Sansarc soil in
Shallow range site.

Pa—Parnell clay loam, wet. This deep, very poorly
drained, level soil is in closed depressions on uplands.
Areas are circular or irregularly shaped and range from 5
to 100 acres in size. Slopes are less than 1 percent.

Typically, the surface layer is very dark gray and dark
gray clay loam about 10 inches thick. The subsoil is dark
gray, very firm clay about 26 inches thick. The underlying
material to a depth of 48 inches is gray clay that contains
threads and nests of salts. Gray, calcareous clay loam is at
a depth of 48 inches. On the edges of some depressions,
the soil has a gray or light gray subsurface layer just
above the subsoil. In some areas the depth to calcareous
soil material is less than is typical.

Included with this soil in mapping were small areas of
Bowbells soils, which make up less than 5 percent of any
one mapped area. These moderately well drained soils
have a subsoil that is less clayey than that of this Parnell
soil. They are on the edges of some of the depressions.

Fertility and the content of organic matter are high.
Available water capacity is high. The surface of this soil
ponds, and the water table is at or within 2 feet of the
surface during part of the growing season in most years.
Permeability is slow. The shrink-swell potential is high.

Most areas remain in native vegetation and are used
for grazing, hay, or wildlife. Some small areas of this soil
and areas of adjacent soils are farmed. The soil has poor
potential for farming, windbreaks and other kinds of
trees and shrubs, recreation uses, and most engineering
uses. It has good potential for range and fair potential for
tame pasture and hay and for rangeland and wetland wil-
dlife.

This soil is well suited to range. The natural plant cover
is mainly tall, water-tolerant grasses and slough sedge.
The soil is too poorly aerated for big bluestem. If the
range is overgrazed, tall grasses are replaced by less
palatable and less productive sedges and rushes. A
planned grazing system that includes proper grazing use
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and deferred grazing during periods of extreme wetness
helps to maintain or improve the range condition.

This soil generally is not suited to farming and to wind-
breaks because drainage is not adequate and artificial
drainage is not feasible in most areas. Suitable pasture
plants are limited to water-tolerant species.

Fences that keep livestock out of areas of this soil and
shallow excavations and dikes that provide areas of shal-
low water improve the habitat for wetland wildlife.

This soil generally is not suited as a site for buildings
and waste disposal systems because of wetness. Local
roads can be built if they are graded above flood levels
and suitable base material is hauled in. In most areas al-
ternative sites are better suited than the sites on this soil.
This soil is a suitable site for dugout ponds that provide
livestock water in grazed areas. Capability unit Vw-4;
Wetland range site.

PrA—Parshall fine sandy loam, 0 to 2 percent slopes.
This deep, well drained, nearly level soil is on terraces.
Areas are long or irregularly shaped and range from 5 to
150 acres in size. Slopes are plane to slightly concave.

Typically, the surface layer is very dark grayish brown
fine sandy loam about 12 inches thick. The subsoil is
about 27 inches thick. It is dark grayish brown, very fria-
ble fine sandy loam in the upper part and brown, calcare-
ous loamy sand in the lower part. The underlying material
is brown, calcareous loamy sand. In some small areas the
soil is more sandy than is typical for Parshall soils.

Fertility is medium, and the content or organic matter
is moderate. Available water capacity is moderate or high.
The soil is easy to work, but it has poor tilth and is highly
susceptible to soil blowing. Permeability is moderately
- rapid. Runoff is slow.

Most areas of this soil are farmed. Some areas remain
in native grass and are used for grazing or hay. The soil
has good potential for tame pasture and hay, range, wind-
breaks and other kinds of trees and shrubs, rangeland
wildlife, and recreation uses. It has fair potential for
farming and good potential for most engineering uses.

This soil is moderately well suited to most crops com-
monly grown in the county. Spring-sown small grain is
better suited than winter wheat because of the soil blow-
ing hazard. Controlling soil blowing and conserving
moisture are the main concerns if the soil is used for
crops. Stubble mulch, crop residue management, wind
stripcropping, field windbreaks, and minimum tillage help
to control soil blowing, conserve moisture, and maintain
fertility and tilth.

Using this soil for tame pasture and hay is effective in
controlling soil blowing. Proper stocking rates, rotation
grazing, applications of fertilizer, clipping, and weed con-
trol help to keep the pasture in good condition.

This soil is well suited to range. The natural plant cover
is a mixture of tall, mid, and short grasses. If the range is
overgrazed, the taller, more desirable grasses lose vigor
and are replaced by less productive short grasses. A
planned grazing system that includes proper grazing use
and deferred grazing helps to maintain or improve the

range condition. Range seeding improves range that is in
poor condition.

Windbreaks are well suited to this soil. All climatically
suited trees and shrubs can grow well. Keeping a mulch
of crop residue on the surface during site preparation
helps to control soil blowing until the trees or shrubs are
established.

This soil is well suited as a site for buildings. Septic
tank absorption fields function well as means of waste
disposal. Seepage is a problem if the soil is used for
sewage lagoons. The hazard of seepage can be reduced by
sealing the bottom and sides of the lagoons. Roads and
streets can be built if they are designed to reduce poten-
tial frost action. Capability unit IITe-7; Sandy range site.

PrB—Parshall fine sandy loam, 2 to 6 percent slopes.
This deep, well drained, undulating soil is on terraces.
Areas are long or irregularly shaped and range from 5 to
100 acres in size. Slopes are short and convex.

Typically, the surface layer is very dark grayish brown
fine sandy loam about 12 inches thick. The subsoil is
about 25 inches thick. It is dark grayish brown, very fria-
ble fine sandy loam in the upper part and brown, calcare-
ous loamy sand in the lower part. The underlying material
is brown, calcareous loamy sand. In some small areas the
soil is more sandy than is typical for Parshall soils. On the
tops and upper sides of knolls, the subsoil is light colored
within a depth of 16 inches.

Fertility is medium, and the content of organic matter
is moderate. Available water capacity is moderate or high.
The soil is easy to work, but it is in poor tilth and is
highly susceptible to soil blowing after it is farmed.
Permeability is moderately rapid. Runoff is slow.

Many areas of this soil are farmed. Other areas remain
in native grass and are used for grazing or hay. The soil
has good potential for tame pasture and hay, range, wind-
breaks and other kinds of trees and shrubs, and range-
land wildlife. It has fair potential for farming and recrea-
tion uses and good potential for most engineering uses.

This soil is moderately well suited to most crops com-
monly grown in the county. Spring-sown small grain is
better suited than winter wheat because of the soil blow-
ing hazard. Controlling soil blowing and erosion, conserv-
ing moisture, and maintaining fertility and tilth are
management concerns if the soil is used for crops. Stubble
mulch, crop residue management, wind striperopping,
field windbreaks, minimum tillage, and grassed water-
ways help to control soil blowing and erosion, conserve
moisture, and maintain fertility and tilth. In areas where
slopes are moderately long and smooth, contour farming
helps to control erosion and conserves moisture.

Using this soil for tame pasture and hay helps to con-
trol soil blowing and erosion. Proper stocking rates, rota-
tion grazing, applications of fertilizer, clipping, and weed
control help to keep the pasture in good condition.

This soil is well suited to range. The natural plant cover
is a mixture of tall, mid, and short grasses. If the range is
overgrazed, the taller, more desirable grasses lose vigor
and are replaced by less productive short grasses. A



40 SOIL SURVEY

planned grazing system that includes proper grazing use
and deferred grazing helps to maintain or improve the
range condition. Range seeding improves range that is in
poor condition.

Windbreaks are well suited to this soil. All climatically
suited trees and shrubs can grow well. Keeping a mulch
of crop residue on the surface during site preparation
helps to control soil blowing until the trees or shrubs are
established.

This soil is well suited as a site for buildings. Septic
tank absorption fields function well as a means of waste
disposal. Seepage is a severe limitation if this soil is used
for sewage lagoons, sanitary landfills, and ponds. Sealing
the bottom and sides of the lagoons and treating the pond
reservoir areas reduce the hazard of seepage. Roads and
streets can be built if they are designed to reduce poten-
tial frost action. On the higher parts of the landscape,
seeding road cuts soon after grading reduces the risks of
soil blowing and erosion. Capability unit IIIe-8; Sandy
range site.

PsA—Promise clay, 0 to 2 percent slopes. This deep,
well drained, nearly level soil is on uplands, terraces, and
fans. Areas are irregularly shaped and range from 10 to
600 acres in size. Slopes are slightly concave to slightly
convex.

Typically, the surface layer is dark grayish brown clay
about 6 inches thick. The subsoil is calcareous, extremely
firm clay about 20 inches thick. It is dark grayish brown
in the upper part and grayish brown in the lower part.
The underlying material is grayish brown, calcareous clay.
On some slight rises on uplands, the depth to bedded soft
shale is slightly less than 40 inches.

Included with this soil in mapping were small areas of
Hurley and Swanboy soils in low areas and on fans. These
soils make up less than 10 percent of most mapped areas.
They contain more salts than Promise soils.

Fertility is medium, and the content of organic matter
is moderate. Tilth is poor, and the soil is difficult to work.
Available water capacity is low or moderate. The clay
subsoil releases moisture slowly to plants and restricts
roots. The soil shrinks markedly when dry and swells
markedly when wet. When dry, the soil takes in water
rapidly because it has cracks. After it is moistened, how-
ever, it is very slowly permeable. Runoff is slow.

Many areas of this soil remain in native grass and are
used for grazing or hay. Some areas are farmed. This soil
has good potential for range and rangeland wildlife and
fair potential for farming, tame pasture and hay, wind-
breaks and other kinds of trees and shrubs, and openland
wildlife. It has poor potential for recreation uses and
most engineering uses.

This soil is well suited to range. The natural plant cover
is a mixture of mid and short grasses. If the range is
overgrazed, the taller, more desirable grasses lose vigor
and are replaced by less productive short grasses. A
planned grazing system that includes proper grazing use
and deferred grazing helps to maintain or improve the
range condition. Range seeding improves range that is in

poor condition. Some areas of this soil are suitable sites
for water-spreading systems.

This soil is moderately well suited to most crops grown
in the county. It is better suited to small grain and alfalfa
than to corn. Conserving moisture, controlling soil blow-
ing, and maintaining fertility and tilth are concerns of
management if this soil is used for crops. Stubble mulch,
crop residue management, minimum tillage, and wind
striperopping help to conserve moisture and control soil
blowing. Grasses and legumes in the cropping system,
chiseling or subsoiling, and timely tillage improve water
intake, tilth, and fertility.

Seeding cultivated areas of this soil to tame pasture
plants is an effective way to control soil blowing. Proper
stocking rates, rotation grazing, applications of fertilizer,
clipping, and weed control help to keep the pasture in
good condition.

This soil is moderately well suited to windbreaks unless
the expected or required height is more than 25 feet.
Suited trees and shrubs can grow well. A year of fallow
prior to planting helps to eliminate grass and weeds and
stores needed moisture.

If buildings are constructed on this soil, properly desig-
ning foundations and footings and diverting runoff away
from the buildings help to prevent structure damage
caused by shrinking and swelling. The soil is well suited
to sewage lagoons and area-type sanitary landfills. A slow
percolation rate is a limitation if this soil is used for sep-
tic tank filter fields. Enlarging the absorption area helps
to overcome this limitation. Local roads can be built if
they are graded to shed water and suitable base material
is hauled in. Capablity unit IIIs-3; Clayey range site.

PsB—Promise clay, 2 to 6 percent slopes. This deep,
well drained, gently sloping soil is on uplands and ter-
races. Areas are irregularly shaped and range from 5 to
150 acres in size. Slopes are long, smooth, and plane to
slightly convex.

Typically, the surface layer is dark grayish brown clay
about 6 inches thick. The subsoil is calcareous, extremely
firm clay about 18 inches thick. It is dark grayish brown
in the upper part and grayish brown in the lower part.
The underlying material is grayish brown, calcareous clay.
In some areas on the higher parts of the landscape, the
depth to bedded soft shale is slightly less than 40 inches.

Included with this soil in mapping were small areas of
Hurley and Swanboy soils, which make up less than 10
percent of any one mapped area. The Hurley soils are on
foot slopes and along drainageways. The Swanboy soils
are on fans. Both soils contain more salts than Promise
soils.

Fertility is medium, and the content of organic matter
is moderate. Tilth is poor, and the soil is difficult to work.
Available water capacity is low or moderate. The clay
subsoil releases moisture slowly to plants and restricts
roots. This soil shrinks markedly when dry and swells
markedly when wet. When dry, the soil takes in water
rapidly because it has cracks. After it is moistened, how-
ever, it is very slowly permeable. Runoff is medium.
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Most areas of this soil remain in native grass and are
used for grazing or hay. A few areas are farmed. The soil
has good potential for range and rangeland wildlife and
fair potential for farming, tame pasture and hay, and
windbreaks and other kinds of trees and shrubs. It has
poor potential for recreation uses and most engineering
uses.

This soil is well suited to range. The natural plant cover
is a mixture of mid and short grasses. An adequate plant
cover and ground mulch help to prevent excessive soil
losses and improve the moisture supply for plants by
reducing runoff. If the range is overgrazed, the taller,
more desirable grasses lose vigor and are replaced by less
productive short grasses. A planned grazing system that
includes proper grazing use and deferred grazing helps to
maintain or improve the range condition. Pasture furrow-
ing or range pitting and range seeding improve range
that is in poor condition.

This soil is moderately well suited to most crops grown
in the county. Small grain and alfalfa are better suited
than row crops. Controlling erosion and soil blowing, con-
serving moisture, and maintaining fertility and tilth are
the major concerns if this soil is used for crops. Stubble
mulch, crop residue management, minimum tillage, con-
tour farming, terracing, and grassed waterways help to
control erosion and soil blowing and conserve moisture.
Wind stripcropping also helps to control soil blowing.
Grasses and legumes in the cropping system, timely til-
lage, and chiseling or subsoiling improve water intake,
tilth, and fertility.

Seeding cultivated areas to tame pasture plants is ef-
fective in controlling erosion and soil blowing. Proper
stocking rates, rotation grazing, applications of fertilizer,
clipping, and weed control help to keep the pasture in
good condition.

This soil is moderately well suited to windbreaks and
other kinds of trees and shrubs unless the expected or
required height is more than 25 feet. A year of fallow
prior to planting helps eliminate grass and weeds and
conserves needed moisture. Planting on the contour also
conserves moisture.

If buildings are constructed on this soil, properly desig-
ning foundations and footings and diverting runoff away
from the buildings help to prevent structure damage
caused by shrinking and swelling. Sewage lagoons and
area-type landfills are the best suited means of waste
disposal. Suitable sites for sewage lagoons are on the
lower parts of the landscape where slopes are more gen-
tle. A slow percolation rate is a limitation if this soil is
used for septic tank filter fields. Enlarging the absorption
area helps to overcome this limitation. Local roads can be
built if they are graded to shed water and suitable base
material is hauled in. Control of roadside erosion is
needed in borrow areas. Capability unit IIle-4; Clayey
range site.

RaB—Raber loam, 2 to 6 percent slopes. This deep,
well drained, undulating soil is on uplands. Areas are ir-
regularly shaped and range from 5 to 75 acres in size.

Slopes are mostly short and convex. In some areas on the
higher parts of the landscape, scattered stones are on the
surface.

Typically, the surface layer is dark gray loam about 4
inches thick. The subsoil is firm clay loam about 24 inches
thick. It is dark grayish brown in the upper part and
grayish brown in the lower part. The lower part is cal-
careous and has spots and streaks of lime that extend
into the underlying material. The underlying material is
grayish brown, calcareous clay loam. In places the subsoil
contains less clay than is typical for Raber soils. Where
slopes are smooth, the soil is silty.

Included with this soil in mapping were small areas of
Bowbells and Demky soils, which make up about 10 per-
cent of any one mapped area. These soils are moderately
well drained. The Demky soil contains more sodium than
Raber soils.

Fertility is medium, and the content of organic matter
is moderate. Available water capacity is moderate or high,
and permeability is moderately slow or slow. The shrink-
swell potential is high. This soil has fair tilth when it is
farmed, but it tends to crust after hard rains. Runoff is
medium.

Some areas of this soil are farmed, and some remain in
native grass and are used for grazing. The soil has fair
potential for farming and good potential for tame pasture,
range, windbreaks and other kinds of trees and shrubs,
and openland and rangeland wildlife. It has fair to good
potential for recreation uses and fair to poor potential for
most engineering uses.

This soil is well suited to cultivation. Small grain, corn,
and alfalfa are the main crops. Controlling erosion and
soil blowing and conserving moisture are the major con-
cerns if the soil is used for crops. Stubble mulch, crop
residue management, minimum tillage, wind strip-
cropping, field windbreaks, and grassed waterways help
to control erosion and soil blowing, conserve moisture,
reduce crusting, and maintain fertility. If slopes are regu-
lar, contour farming and terracing can also help to control
erosion and conserve moisture.

Using this soil for tame pasture is effective in con-
trolling erosion. All climatically suited pasture plants can
grow on this soil. Proper stocking rates, rotation grazing,
applications of fertilizer, clipping, and weed control help
to keep the pasture in good condition.

This soil is well suited to range. The natural plant cover
is mainly mid and short grasses. If the range is over-
grazed, the taller, more desirable grasses lose vigor and
are replaced by less productive short grasses. A planned
grazing system that includes proper grazing use and
deferred grazing helps to maintain or improve the range
condition, conserve moisture, and control erosion. Pasture
furrowing or range pitting and range seeding improve
range that is in poor condition.

This soil is well suited to windbreaks. All climatically
suited trees and shrubs can grow well. A year of fallow
prior to planting helps to eliminate grass and weeds and
stores moisture.
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If buildings are constructed on this soil, properly desig-
ning foundations and footings and diverting runoff away
from the buildings help to prevent structure damage
caused by shrinking and swelling. Septic tank filter fields
can function properly if the absorption area is enlarged to
overcome the slow percolation rate of the soil. The soil is
well suited to other methods of waste disposal. The un-
derlying material, however, is somewhat clayey for
trench-type landfills. Local roads can be built if they are
graded to shed water and base material is strengthened
or replaced in order to support vehicular traffic. Capabili-
ty unit 1Ie-2; Clayey range site.

RaC—Raber loam, 6 to 9 percent slopes. This deep,
well drained, gently rolling soil is on upland ridges and
knolls. Areas are irregularly shaped and range from 5 to
125 acres in size. Slopes generally are short and convex,
Some small stony areas are on the higher parts of the
landscape.

Typically, the surface layer is dark gray loam about 3
inches thick. The subsoil is firm clay loam about 21 inches
thick. It is dark grayish brown in the upper part and
grayish brown in the lower part. The lower part is cal-
careous and has spots and streaks of lime that extend
into the underlying material. The underlying material is
grayish brown, calcareous clay loam. In places the subsoil
contains less clay than is typical for Raber soils. In some
areas where slopes are smooth, the soil is silty.

Included with this soil in mapping were small areas of
Bowbells, Demky, and Gettys soils, which make up about
10 percent of any one mapped area. The moderately well
drained Bowbells and Demky soils are on foot slopes and
in swales. The Gettys soils are on the tops and upper
sides of ridges and knolls. They are calcareous at or near
the surface and are low in fertility.

Fertility in this Raber soil is medium, and the content
of organic matter is moderate. Available water capacity is
moderate or high, and permeability is moderately slow or
slow. The shrink-swell potential is high. Tilth is fair, but
the soil tends to crust after hard rains. Runoff is medium.

Some areas of this soil are farmed, and some remain in
native grass and are used for grazing. The soil has fair
potential for farming and good potential for tame pasture,
range, windbreaks and other kinds of trees and shrubs,
and rangeland wildlife. It has fair potential for most
recreation uses and poor potential for most engineering
uses,

This soil is moderately well suited to farming. Small
grain, corn, and alfalfa are the main crops. Controlling
erosion and soil blowing and conserving moisture are the
major concerns if the soil is used for crops. Unless slopes
are prohibitive, contour farming, terracing, and grassed
waterways are effective in controlling erosion and con-
serving moisture. If slopes are too irregular, stubble
mulch, crop residue management, close-sown crops, and
minimum tillage help to reduce excessive soil losses, con-
serve moisture, reduce crusting, and maintain fertility
and tilth. Wind stripcropping and field windbreaks help to
control soil blowing.

Using this soil for tame pasture is also effective in con-
trolling erosion and soil blowing. Including tame pasture
in the cropping sequence helps to maintain fertility and
tilth. All climatically suited pasture plants grow well on
this soil, but bunch-type species should not be planted
alone because of the erosion hazard. Proper stocking
rates, rotation grazing, applications of fertilizer, clipping,
and weed control help to keep the pasture in good condi-
tion,

This soil is well suited to range. The natural plant cover
is mainly mid and short grasses. A good plant cover and
ground mulch help to control erosion and conserve
moisture for range plants. If the range is overgrazed, the
taller, more desirable grasses lose vigor and are replaced
by less productive short grasses. A planned grazing
system that includes proper grazing use and deferred
grazing helps to maintain or improve the range condition.
Pasture furrowing or range pitting and range seeding im-
prove range that is in poor condition.

This soil is well suited to windbreaks. All climatically
suited trees and shrubs can grow well. A year of fallow
prior to planting helps to eliminate grasses and weeds
and stores needed moisture. Planting on the contour helps
to conserve moisture and control erosion until the trees
and shrubs are established.

If buildings are constructed on this soil, properly desig-
ning foundations and footings and diverting runoff away
from the buildings help to prevent structure damage
caused by shrinking and swelling. A slow percolation rate
is a limitation if the soil is used for septic tank filter
fields, but this limitation can be overcome by enlarging
the absorption area. This so0il can be used for other types
of waste disposal. It contains too much clay, however, for
trench-type landfills. Sewage lagoons can be located on
the lower parts of the landscape where slopes are more
gentle.

Local roads can be built if they are graded to shed
water and the base material is strengthened or replaced
in order to support vehicular traffic. Control of roadside
erosion is needed to prevent gullying in borrow areas.
Capability unit I1Ie-2; Clayey range site.

RbD—Raber-Gettys complex, 6 to 15 percent slopes.
This map unit consists of deep, well drained, gently
rolling to rolling soils on upland ridges and along en-
trenched drainageways. Areas are irregularly shaped and
range from 10 to 200 acres in size. Slopes are short and
convex. Glacial stones commonly are on the surface.

This map unit is about 60 percent Raber soil and 85
percent Gettys soil. These soils are so intricately mixed
that it was not practical to separate them in mapping.
The Raber soil is on the middle and lower parts of the
landscape. The Gettys soil is on the tops and upper sides
of ridges.

Typically, the Raber soil has a surface layer of dark
gray loam about 3 inches thick. The subsoil is firm clay
loam about 19 inches thick. It is dark grayish brown in
the upper part and grayish brown in the lower part. The
lower part is calcareous and has spots and streaks of lime
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that extend into the underlying material. The underlying
material is grayish brown, calcareous clay loam. In places
the subsoil contains less clay and the soil is more silty
than is typical for Raber soils.

Typically, the Gettys soil has a surface layer of dark
gray clay loam about 3 inches thick. The next layer is
grayish brown, calcareous, friable clay loam about 8
inches thick. The underlying material is grayish brown,
calcareous clay loam. On some ridgetops the soil is more
silty than is typical for Gettys soils.

Included with these soils in mapping were small areas
of Wabek soils on the tops of rounded ridges and knolls.
These Wabek soils make up about 5 percent of any one
mapped area. They are excessively drained and are un-
derlain by sand and gravel within a depth of 14 inches.

Fertility is medium to low, and the content of organic
matter is moderate to low. Available water capacity is
moderate or high. If farmed, these soils have fair tilth but
tend to crust after hard rains. Permeability is moderately
slow to slow. The soils shrink markedly when dry and
swell markedly when wet. Runoff is medium to rapid.

Most areas of these soils remain in native grass and are
used for grazing. A few areas are farmed. The soils have
poor potential for farming, but they have good to fair
potential for tame pasture, range, windbreaks and other
kinds of trees and shrubs, and rangeland wildlife. They
have fair potential for most recreation uses and fair to
poor potential for most engineering uses.

These soils are best suited to range. The natural plant
cover is mainly mid and short grasses. An adequate plant
cover and ground mulch help to prevent excessive soil
losses and conserve moisture for plants by reducing ru-
noff, If the range is overgrazed, the taller, more desirable
grasses lose vigor and are replaced by less productive
short grasses. A planned grazing system that includes
proper grazing use and deferred grazing helps to main-
tain or improve the range condition. Range seeding helps
to restore the plant cover in areas that have been
disturbed or are in poor condition.

The Raber soil can be farmed if close-sown crops are
grown or erosion is otherwise controlled. The Gettys soil
is not suitable for farming because of the very severe
erosion hazard and low fertility. In many areas the two
soils are so intermingled that farming is not practical.

Seeding these soils to tame pasture plants is an effec-
tive way of controlling erosion and soil blowing in areas
that have been farmed or otherwise disturbed. Bunch-
type pasture plants should not be planted alone because
of the erosion hazard, and the choice of plants is
somewhat limited by the low fertility and high lime con-
tent of the Gettys soil. Proper stocking rates, rotation
grazing, applications of fertilizer, clipping, and weed con-
trol help to keep the pasture in good condition.

The Raber soil is suited to windbreaks and other kinds
of trees and shrubs. A year of fallow prior to planting
helps to eliminate grass and weeds and stores moisture.
Planting the trees and shrubs on the contour conserves
moisture and helps to control erosion. The Gettys soil is

not suited to windbreaks, but it is suited to other kinds of
plantings if the trees and shrubs are hand planted and
given special care.

If buildings are constructed on these soils, properly
designing foundations and footings and diverting runoff
away from the buildings help to prevent structure
damage caused by shrinking and swelling. The slow per-
colation rate is a limitation if these soils are used for sep-
tic tank filter fields, but this limitation can be overcome
by enlarging the absorption area. These soils can be used
for other methods of waste disposal despite the limitation
imposed by the slope. Sewage lagoons can be located on
the lower parts of the landscape where slopes are more
gentle and require less leveling.

These soils lack sufficient strength to support vehicular
traffic, but this limitation can be overcome by strengthen-
ing or replacing the base material. Local roads can be
built if they are graded to shed water. Control of road-
side erosion is needed to prevent gullying in borrow
areas. Raber soil in capability unit IVe-1, Clayey range
site; Gettys soil in capability unit VIe-3, Thin Upland
range site.

Re—Regan silt loam. This deep, very poorly drained,
level soil is along sluggish drainageways on uplands. In
most areas it is subject to flooding. Areas are irregularly
shaped and range from 10 to 150 acres in size. Slopes are
less than 1 percent and are plane to slightly concave.

Typically, the surface layer is about 10 inches thick. It
is dark gray silt loam in the upper part and gray, friable
silty clay loam in the lower part. The underlying material
to a depth of 49 inches is gray, grayish brown, and olive
silty clay loam. Pale olive sand and gravel is at a depth of
49 inches. The profile is calcareous throughout. It is most
calcareous between depths of between 10 and 30 inches.
In places sand and gravel is at a depth of slightly less
than 40 inches. The soil is not so poorly drained on the
edges of some areas. In some low areas the soil contains
less lime than is typical and has a clay subsoil.

Fertility is medium, and the content of organic matter
is moderate. The availability of plant nutrients, however,
is affected by the high content of lime. Available water
capacity is high, and permeability is moderate to
moderately slow. The shrink-swell potential is moderate.
Runoff is slow, and water ponds in low spots. The water
table, which is near the surface early in the growing
season, limits root growth.

Almost all areas of this soil remain in native vegetation
and are used for grazing and hay. The soil has good
potential for range, fair potential for wetland wildlife, and
poor potential for farming, tame pasture, windbreaks and
other kinds of trees and shrubs, recreation uses, and most
engineering uses.

Under natural conditions, this soil can support a luxuri-
ant stand of tall, water-tolerant grasses. If range is over-
grazed, tall grasses are replaced by less palatable sedges,
rushes, and water-tolerant weeds. A planned grazing
system that includes proper grazing use and deferment of
grazing during periods of extreme wetness helps to main-
tain or improve the range condition.
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Unless it is drained, this soil is not suitable for farming
or for tame pasture because of wetness. In most areas ar-
tificial drainage is not feasible because outlets are not
available. Tall wheatgrass and western wheatgrass are
suitable pasture plants for seeding in disturbed areas.
This soil is not suited to windbreaks, but water-tolerant
species can grow if they are planted by hand and given
special care.

If this soil is used as habitat for wetland wildlife, the
habitat can be enhanced by shallow excavations and dikes
that provide small bodies of open water.

This soil generally is not suited to buildings and waste
disposal systems because of the high water table. Local
roads can be built if they are raised above flood levels
and suitable base material is hauled in to support vehicu-
lar traffic. The soil is a suitable site for dugout ponds that
provide livestock water. Capability unit Vw-4; Wetland
range site.

SaE —Sansarc-Opal clays, 15 to 40 percent slopes.
This map unit consists of shallow and moderately deep,
well drained, hilly to steep soils on uplands. These soils
are on buttes and ridges and along entrenched
drainageways. Areas range from 10 to more than 1,000
acres in size. Slopes are mostly convex, but some are
sharp and angular. In places scattered stones of glacial
origin are on the surface.

This map unit is about 50 percent Sansarc soil and 40
percent Opal soil. These soils are so intricately mixed that
it was not practical to separate them in mapping. The
Sansare soil commonly is on the higher parts of the land-
scape. The Opal s0il commonly is below the Sansare soil,
but in some areas it is on the broader ridgetops.

Typically, the Sansarc soil has a surface layer of gray-
ish brown clay about 3 inches thick. The next 10 inches is
grayish brown, friable clay over very shaly clay. Light
brownish gray shale is at a depth of 13 inches (fig. 10).
The soil and the underlying shale are calcareous in most
areas.

Typically, the Opal so0il has a surface layer of dark gray
clay about 5 inches thick. The subsoil is grayish brown,
calcareous, very firm clay about 11 inches thick. The un-
derlying material to a depth of 30 inches is grayish
brown, calcareous clay over gray shaly clay. Gray, soft
shale is at a depth of 30 inches. In some areas on the
lower parts of the landscape, the depth to shale is more
than 40 inches.

Included with these soils in mapping were small areas
of Gettys, Sully, Swanboy, and Wabek soils, which make
up about 10 percent of any one mapped area. The loamy
Gettys soils, the silty Sully soils, and the gravelly Wabek
soils are on some of the ridges that are thinly mantled
with glacial till, loess, or gravel. The Swanboy soils are on
foot slopes. They contain more salts than Opal soils.

Fertility is medium to low, and the content of organic
matter is moderate to low. Available water capacity is
low or very low, and permeability is slow or very slow.
Both soils shrink markedly when dry and swell markedly
when wet. The root zone for plants is limited by the
depth to shale. Runoff is rapid.

Almost all areas of these soils remain in native grass
and are used for grazing. The soils have poor potential for
farming, tame pasture, windbreaks and other kinds of
trees and shrubs, recreation uses, and most engineering
uses. They have fair to good potential for range and ran-
geland wildlife (fig. 11).

These soils are best suited to range. The natural plant
cover is a mixture of mid and short grasses. The major
problems of range management are the very severe ero-
sion hazard and the low to very low available water
capacity. An adequate plant cover and ground mulch help
to prevent excessive soil losses and improve the moisture
supply for plants by reducing runoff. If the range is over-
grazed, the taller, more desirable grasses are replaced by
less productive short grasses. Overgrazing on the Sansarc
soil is especially critical because of the increase in bare
areas of ground and the risk of erosion. A planned graz-
ing system that includes proper grazing usé and deferred
grazing helps to maintain or improve the range condition.
Potential pond reservoir sites are plentiful on these soils.

These soils are not suited to cultivation and tame
pasture because of the steep slopes, the very severe ero-
sion hazard, the low fertility, and the droughtiness. They
are also not suited to windbreaks. Selected trees and
shrubs that are planted for special purposes are suited if
they are planted by hand and given special care.

If buildings are constructed on these soils, proper
design of foundations and footings helps to prevent
damage caused by shrinking and swelling. The underlying
shale is unstable and susceptible to slippage. Artificial
drainage around the buildings helps to keep the soil and
the shale from becoming saturated and reduces the risk
of slippage. Sewage lagoons can be located on the lower
parts of the landscape in some areas where the soils are
moderately deep and hilly. Other types of waste disposal
generally are not suitable because of the steep slopes, the
shallowness over shale, and the clayey texture.

These soils lack sufficient strength and stability to sup-
port vehicular traffic. This limitation can be partly cor-
rected by hauling in suitable base material. Local roads
can be built if they are graded to shed water. Measures
that control roadside erosion and prevent gullying in bor-
row areas are needed. Careful selection of road routes is
essential because the road grades can slide in areas where
these soils are steep. Capability unit VIIe-8; Sansare soil
in Shallow range site, Opal soil in Clayey range site.

SuC—Sully silt loam, 2 to 9 percent slopes. This deep,
well drained, gently sloping to moderately sloping soil is
on uplands. Areas are irregularly shaped and range from
5 to 100 acres in size. Slopes are long and smooth.

Typically, the surface layer is dark grayish brown silt
loam about 4 inches thick (fig. 12). The underlying materi-
al is light brownish gray, calcareous, very friable silt
loam. In some areas on the middle and lower parts of the
landscape, the surface layer is more than 5 inches thick
and the soil is calcareous at a greater depth than is typi-
cal for Sully soils.
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Included with this soil in mapping were small areas of
Mobridge soils and Parshall fine sandy loam and Tally
fine sandy loam. These included soils make up less than
10 percent of any one mapped area. Parshall fine sandy
loam and the moderately well drained Mobridge soils are
in swales. They have a thick, dark colored surface layer.
Tally fine sandy loam is on rises. It has a thicker surface

layer and a higher content of fine sand than Sully soils
and is deeper over lime.

Fertility and the content of organic matter are low.
Available water capacity is high. The soil is easy to work,
but it is highly susceptible to soil blowing if it is farmed.
The content of lime at a shallow depth affects the availa-
bility of plant nutrients. Permeability is moderate. Runoff
is medium.

Most areas of this soil are in native grass and are used
for grazing or hay. A few areas are farmed. The soil has
poor potential for dryland farming, but it has good poten-
tial for irrigated crops and irrigated pasture. It has fair
potential for pasture, range, windbreaks and other kinds
of trees and shrubs, and rangeland wildlife and good to
fair potential for most recreation and engineering uses.

This soil is best suited to range. The natural plant
cover is a mixture of mid and short grasses. A good plant
cover and ground mulch help to control erosion and soil
blowing and improve the moisture supply for plants by
reducing runoff. If the range is overgrazed, the taller,
more desirable plants are replaced by less productive
short grasses. A planned grazing system that includes
proper grazing use and deferred grazing helps to main-
tain or improve the range condition.

Small grain, alfalfa, and tame grasses are the main
crops. Close-sown crops are better suited than row crops
where slopes are more than 6 percent. Controlling erosion
and soil blowing, conserving moisture, and improving fer-
tility and the content of organic matter are the major
problems if this soil is farmed. Stubble mulch, crop
residue management, contour farming, terracing, and
grassed waterways help to reduce excessive soil losses,
conserve moisture, and maintain fertility. Wind strip-
cropping and field windbreaks help to control soil blow-
ing. Grasses and legumes in the cropping system, green
manure crops, and animal manure improve fertility and
the content of organic matter.

Using this soil for tame pasture is effective in con-
trolling erosion and soil blowing. The choice of pasture
plants is affected by the content of lime at a shallow
depth, and production is limited by low fertility. Because
of the erosion hazard, bunch-type species should not be
planted alone in areas where slopes are more than 6 per-
cent. Proper stocking rates, rotation grazing, applications
of fertilizer, clipping, and weed control help to keep the
pasture in goed condition after it is established.

This soil is moderately well suited to windbreaks and
other kinds of trees and shrubs if the expected or
required height is no more than 25 feet. A year of fallow
prior to planting generally is a part of site preparation,
but a liberal use of crop residue is necessary to control

soil blowing. Planting the trees on the contour helps to
conserve moisture and control erosion.

If buildings without basements are constructed on this
soil, proper design of foundations and footings helps to
overcome the low strength of this soil. Limitations are
slight for buildings with basements and for most methods
of waste disposal. The hazard of seepage from sewage
lagoons and farm ponds can be reduced by sealing the
bottom and sides of the lagoons and the reservoir area of
the ponds.

This soil lacks sufficient strength to support vehicular
traffic, but this limitation can be overcome by strengthen-
ing the base material. Roads should be graded to shed
water. Erosion and soil blowing can be problems unless
measures that control roadside erosion are applied in bor-
row areas immediately after grading. Capability unit IVe-
3; Thin Upland range site.

SuD—Sully silt loam, 9 to 15 percent slopes. This
deep, well drained, strongly sloping soil is on uplands.
Areas are irregularly shaped and range from 6 to 150
acres in size. Slopes are long and smooth.

Typically, the surface layer is dark grayish brown silt
loam about 3 inches thick. The underlying material is light
brownish gray, very friable, calcareous silt loam. In places
on the lower parts of the landscape, the surface layer is
more than 5 inches thick and the soil is calcareous at a
greater depth than is typical for Sully soils.

Included with this soil in mapping were small areas of
Gettys, Sansarc, and Tally soils, which make up less than
15 percent of any one mapped area. The loamy Gettys
soils are on the tops of some ridges and knolls. They are
underlain by glacial till. The shallow clayey Sansarc soils
are on the tops of some ridges and on the lower sides of
entrenched drainageways. The Tally soils contain more
sand than Sully soils and are intermingled with those soils
in some areas.

Fertility and the content of organic matter are low.
Available water capacity is high, and permeability is
moderate. Runoff is medium. Disturbed areas are highly
susceptible to erosion and soil blowing.

Almost all areas of this soil remain in native grass and
are used for grazing. The soil has poor potential for farm-
ing, windbreaks and other kinds of trees and shrubs, and
most recreation uses. It has fair potential for pasture,
range, rangeland wildlife, and most engineering uses.

This soil is best suited to range. The natural plant
cover is a mixture of mid and short grasses. A good plant
cover and ground mulch help to control erosion and soil
blowing and improve the moisture supply for plants by
reducing runoff. If the range is overgrazed, the taller,
more desirable grasses are replaced by less productive
short grasses. A planned grazing system that includes
proper grazing use and deferred grazing helps to main-
tain or improve the range condition.

This soil is not suited to cultivated crops because the
erosion hazard is very severe. Disturbed areas can be
seeded to tame pasture plants, but the choice of species is
limited by the low fertility and the high content of lime.
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Bunch-type species should not be planted alone because
of the erosion hazard. Proper stocking rates, rotation
grazing, applications of fertilizer, and weed control help to
keep the pasture in good condition after it is established.

Windbreaks are not suited to this soil. Other kinds of
trees can be grown if suited species are scalp planted or
planted by hand and are given special care.

Disturbed areas at all buildings sites are subject to ero-
sion and soil blowing unless they are revegetated as soon
as possible. Septic tank filter fields and sanitary landfills
are suited if they are designed properly for a strongly
sloping soil. The hazard of seepage from farm ponds can
be reduced by sealing the reservoir area.

This soil lacks sufficient strength to support vehicular
traffic, but this limitation can be overcome by strengthen-
ing the base material. Roads should be graded to shed
water. Control of roadside erosion helps to prevent gully-
ing in borrow areas. Capability unit VIe-3; Thin Upland
range site.

SuE—Sully silt loam, 15 to 40 percent slopes. This
deep, well drained, hilly to steep soil is on the upper sides
of upland ridges and river bluffs and breaks near Lake
Oahe. Areas range from 25 to 200 acres in size. Sloughs
and gullied drainageways are in most areas. Slopes are
short and convex. Stones of glacial origin are on some of
the ridges.

Typically, the surface layer is dark grayish brown silt
loam about 2 inches thick. The underlying material is light
brownish gray, very friable, calcareous silt loam. In places
clayey shale or firm glacial till is at a depth of about 40
inches.

Included with this soil in mapping were small areas of
Gettys, Sansarc, and Wabek soils, which make up less
than 15 percent of most mapped areas. The loamy Gettys
soils and the gravelly Wabek soils are on the tops of some
of the ridges. The shallow clayey Sansarc soils are on the
lower parts of the landscape, along drainageways that cut
back into areas of this soil.

Fertility and the content of organic matter are low.
Available water capacity is high, and permeability is
moderate. Runoff is rapid in disturbed areas. The soil is
highly susceptible to erosion and soil blowing.

All areas of this soil remain in native grass and are
used for grazing. Clumps of native trees and shrubs cover
some of the draws, and the soil has fair potential for ran-
geland wildlife. The soil has poor potential for farming,
tame pasture, windbreaks and other kinds of trees and
shrubs, recreation uses, and most engineering uses.

This soil is best suited to range. The natural plant
cover is a mixture of mid and short grasses. Especially
critical on this soil are a good plant cover and ground
mulch, which help to prevent excessive soil losses. If the
range is overgrazed, the taller, more desirable grasses are
replaced by less productive short grasses. As a result of
livestock paths or trails, gullies form in overgrazed
pastures. A planned grazing system that includes proper
grazing use and deferred grazing helps to control erosion
and maintains or improves the range condition.

This soil is not suited to crops, tame pasture, or wind-
breaks because of the steep slopes and the very severe
erosion hazard. In disturbed areas it is best suited to na-
tive grass. Selected trees and shrubs that are planted for
special purposes are suited if they are planted by hand
and given special care.

Buildings are difficult to build on this soil because of
the steep slopes and the very severe erosion hazard. Sep-
tic tank filter fields and sanitary landfills can be located
in the less steep areas if they are designed for the slope.

This soil lacks sufficient strength to support vehicular
traffic, but this limitation can be overcome by strengthen-
ing the base material. The routes of roads and trails
should be carefully selected. Control of roadside erosion
generally is needed to prevent gullying if the roads are
graded. Capability unit VIIe-3; Thin Upland range site.

SwA—Swanboy clay, 0 to 6 percent slopes. This deep,
moderately well drained to well drained, nearly level to
gently sloping soil is on foot slopes and fans along upland
drainageways and on terraces. Areas are irregularly
shaped and range from 5 to 100 acres in size. Slopes are
plane to slightly concave.

Typically, the surface layer is grayish brown clay about
1 inch thick (fig. 18). The subsoil is grayish brown, ex-
tremely firm clay about 18 inches thick. The lower part
has spots and streaks of salts and lime that extend into
the underlying material. The underlying material is gray-
ish brown clay. The profile is calcareous throughout. In
places the subsoil contains more sodium and less clay than
is typical for Swanboy soils.

Included with this soil in mapping were small areas of
Egas and Promise soils, which make up about 10 percent
of any one mapped area. The very poorly drained Egas
soils are in low areas near drainageways. The well
drained Promise soils are on convex rises above areas of
Swanboy soils. They contain less salts than Swanboy soils.

Fertility and the content of organic matter are low.
Tilth is very poor, and the soil is difficult to work when
farmed. Available water capacity is low or moderate, and
the dense clay subsoil releases moisture slowly to plants.
Permeability is very slow. The soil shrinks markedly
when dry and swells markedly when wet. Runoff is medi-
um to rapid.

Almost all areas of this soil remain in native grass and
are used for grazing. The soil has fair potential for range
and poor potential for farming, tame pasture, windbreaks
and other kinds of trees and shrubs, wildlife, recreation
uses, and most engineering uses.

This soil is best suited to range. The natural plant
cover is a sparse stand of mid grasses. There are no sod-
forming short grasses in the understory, and management
that fails to maintain the best possible plant cover and
ground mulch results in excessive soil losses and in-
creased runoff. If the range is overgrazed, the mid
grasses are replaced by forbs and weeds. In dry years
there are considerable areas of bare ground. A planned
grazing system that includes proper grazing use and
deferred grazing helps to maintain or improve the range
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condition. Because forage production varies widely
between favorable years and unfavorable years, flexible
stocking rates are especially critical on this soil.

This soil is not suited to cultivated crops, tame pasture,
and windbreaks because tilth is very poor and the dense
clay subsoil contains salts.

This scil is poorly suited as a site for buildings, roads,
and most methods of waste disposal. If buildings are con-
structed on this soil, properly designing foundations and
footings and diverting runoff away from the buildings
help to reduce possible structure damage caused by
shrinking and swelling. Sewage lagoons are the only
suitable means of waste disposal. Local roads should be
graded to shed water, and suitable base material should
be hauled in. Capability unit VIs-5; Dense Clay range
site.

TaA—Tally fine sandy loam, 0 to 2 percent slopes.
This deep, well drained, nearly level soil is on uplands.
Areas are irregularly shaped and range from 50 to 250
acres in size. Slopes are mostly smooth and slightly con-
vex, but are gently undulating in some areas.

Typically, the surface layer is dark grayish brown fine
sandy loam about 8 inches thick. The subsoil is grayish
brown, very friable fine sandy loam about 9 inches thick.
The underlying material is light brownish gray, calcareous
fine sandy loam. In some low areas the upper 16 inches or
more is dark colored.

Included with this soil in mapping were small areas of
Lowry and Maddock soils, which make up as much as 15
percent of some mapped areas. The silty Lowry soils are
on the edges of some mapped areas. The sandy Maddock
soils are on the crests of low rises.

Fertility is medium, and the content of organic matter
is moderate. Available water capacity is low or moderate.
The soil is easy to work. It takes in water readily and has
moderately rapid permeability. Runoff is slow.

Most areas of this soil are farmed. The soil has good
potential for farming, tame pasture, range, windbreaks
and other kinds of trees and shrubs, rangeland wildlife,
and recreation uses. It has fair potential for openland wil-
dlife and most engineering uses.

This soil is well suited to all crops commonly grown in
the county. Spring-sown small grain is better suited than
winter wheat because of the soil blowing hazard. Con-
trolling soil blowing, conserving moisture, and maintaining
fertility are the main concerns of management if the soil
is used for crops. Stubble mulch, crop residue manage-
ment, wind stripcropping, field windbreaks, and minimum
tillage help to control soil blowing, conserve moisture, and
maintain fertility. Grasses and legumes in the cropping
system and applications of animal manure and fertilizer
improve fertility and tilth.

Seeding this soil to suited pasture plants is an effective
means of controlling soil blowing. Proper stocking rates,
rotation grazing, applications of fertilizer, clipping, and
weed control help to keep the pasture in good condition
after it is established.

This soil is well suited to range. The natural plant cover
is a mixture of tall, mid, and short grasses. An adequate
plant cover and ground mulch help to control soil blowing
and conserve moisture. If the range is overgrazed, the
taller, more desirable grasses lose vigor and are replaced
by less productive short grasses. A planned grazing
system that includes proper grazing use and deferred
grazing helps to maintain or improve the range condition.

Windbreaks are well suited to this soil. All climatically
suited species of trees and shrubs can grow well. A cover
of crop residue during site preparation helps to control
soil blowing until the trees or shrubs are established.

This soil is well suited as a site for buildings. Septic
tank absorption fields function well. Seepage is a problem
if the soil is used for sewage lagoons. The hazard of
seepage can be reduced by sealing the bottom and sides
of the lagoons. The soil lacks sufficient strength to sup-
port vehicular traffic. This limitation can be overcome by
strengthening the base material. Capability unit IIle-7;
Sandy range site.

TaB—Tally fine sandy loam, 2 to 6 percent slopes.
This deep, well drained, undulating soil is on uplands.
Areas are irregularly shaped and range from 5 to 100
acres in size. Slopes generally are short and convex, but
some are smooth.

Typically, the surface layer is dark grayish brown fine
sandy loam about 8 inches thick. The subsoil is grayish
brown, very friable fine sandy loam about 9 inches thick.
The underlying material is light brownish gray, caleareous
fine sandy loam. In some swales and on some foot slopes,
the upper 16 inches or more is dark colored.

Included with this soil in mapping were small areas of
Lowry, Maddock, and Williams soils, which make up as
much as 15 percent of some mapped areas. The silty
Lowry soils are intermingled with Tally soils in some
areas. The sandy Maddock soils are on the higher parts of
the landscape. The loamy Williams soils are underlain by
glacial till. They are in areas that are not mantled with
sandy outwash material.

Fertility is medium, and the content of organic matter
is moderate. Available water capacity is low or moderate.
The soil is easy to work. It takes in water readily and has
moderately rapid permeability. Runoff is slow to medium.

Most areas of this soil are farmed. The soil has good
potential for farming, tame pasture, range, windbreaks
and other kinds of trees and shrubs, rangeland wildlife,
and most recreation uses. It has fair potential for open-
land wildlife and most engineering uses.

This soil is well suited to all crops commonly grown in
the county. Spring-sown small grain is better suited than
winter wheat because of the soil blowing hazard. Con-
trolling soil blowing and erosion, conserving moisture, and
maintaining fertility are management concerns if the soil
is farmed. Stubble mulch, crop residue management, wind
stripcropping, field windbreaks, and minimum tillage help
to control soil blowing and erosion, conserve moisture,
and maintain fertility. Contour farming, terracing, and
grassed waterways help to control erosion in areas where
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soil washing is a problem. Grasses and legumes in the
cropping system and applications of animal manure and
fertilizer improve fertility and tilth.

Seeding this soil to suited pasture plants is an effective
means of controlling soil blowing and erosion. Proper
stocking rates, rotation grazing, applications of fertilizer,
clipping, and weed control help to keep the pasture in
good condition after it is established.

This soil is well suited to range. The natural plant cover
is a mixture of tall, mid, and short grasses. An adequate
plant cover and ground mulch help to control erosion and
soil blowing and conserve moisture. If the range is over-
grazed, the taller, more desirable grasses lose vigor and
are replaced by less productive short grasses. A planned
grazing system that includes proper grazing use and
deferred grazing helps to maintain or improve the range
condition.

Windbreaks are well suited to this soil. All climatically
suited trees and shrubs can grow well. A cover of crop
residue on the surface during site preparation helps to
control soil blowing and erosion until the trees or shrubs
are estabished.

This soil is well suited as a site for buildings. Septic
tank absorption fields function well, but seepage is a
problem if the soil is used for other methods of waste
disposal. The hazard of seepage from sewage lagoons can
be reduced by sealing the bottom and sides of the
lagoons. This soil lacks sufficient strength to support
vehicular traffic. This limitation can be overcome by
strengthening the base material. Capability unit I1Ie-8;
Sandy range site.

TaC—Tally fine sandy loam, 6 to 9 percent slopes.
This deep, well drained, gently rolling soil is on upland
ridges and knolls. Areas are irregularly shaped and range
from b to 150 acres in size. Slopes generally are short and
convex.,

Typically, the surface layer is dark grayish brown fine
sandy loam about 7 inches thick. The subsoil is grayish
brown, very friable fine sandy loam about 9 inches thick.
The underlying material is light brownish gray, calcareous
fine sandy loam. In some swales and on some foot slopes,
the upper 16 inches or more is dark colored.

Included with this soil in mapping were small areas of
Lowry, Maddock, and Williams soils, which make up as
much as 15 percent of some mapped areas. The silty
Lowry soils are intermingled with Tally soils in some
areas. The sandy Maddock soils are on the crests and
upper sides of ridges and knolls. The loamy Williams soils
are underlain by glacial till. They are in areas that are not
mantled with sandy outwash material.

Fertility is medium, and the content of organic matter
is moderate. Available water capacity is low or moderate.
The soil is easy to work. It takes in water readily and has
moderately rapid permeability. Runoff is medium.

Many areas of this soil remain in native grass and are
used for grazing or hay. Some areas are farmed. The soil
has fair potential for farming and good potential for tame
pasture, range, windbreaks and other kinds of trees and

shrubs, rangeland wildlife, and for most recreation uses.
It has fair to poor potential for most engineering uses.

This soil is well suited to range. The natural plant cover
is a mixture of tall, mid, and short grasses. An adequate
plant cover and ground mulch help to control erosion and
soil blowing and conserve moisture. If the range is over-
grazed, the taller, more desirable grasses lose vigor and
are replaced by less productive short grasses. A planned
grazing system that includes proper grazing use and
deferred grazing helps to maintain or improve the range
condition. Range seeding helps to restore the plant cover
in disturbed areas or on range that is in poor condition.

Small grain and alfalfa are the main crops. They are
better suited than row crops because of the hazards of
erosion and soil blowing. Spring-sown small grain is
better suited than winter wheat. Controlling erosion and
soil blowing, conserving moisture, and maintaining fertili-
ty are the main management concerns if this soil is
farmed. Contour farming, terracing, and grassed water-
ways help to control erosion and conserve moisture. If
slopes are too irregular for those measures, stubble
mulch, crop residue management, minimum tillage, and
close-sown crops help to prevent excessive soil losses.
Wind striperopping and field windbreaks help to control
soil blowing. Returning crop residue to the soil, growing
grasses and legumes in the cropping system, and applying
animal manure and fertilizer improve fertility and tilth.

Seeding this soil to suited pasture plants is an effective
means of controlling erosion and soil blowing. Bunch-type
pasture plants should not be planted alone because of the
erosion hazard. Proper stocking rates, rotation grazing,
applications of fertilizer, clipping, and weed control help
to keep the pasture in good condition after it is
established.

This soil is well suited to windbreaks. All climatically
suited trees and shrubs can grow well. Maintaining a
cover of crop residue during site preparation helps to con-
trol erosion and soil blowing until the trees or shrubs are
established. Planting on the contour conserves moisture
needed by the trees and shrubs.

Land shaping generally is needed if this soil is used for
commercial buildings, but the soil is well suited as a site
for dwellings. Septic tank absorption fields function well,
but seepage and the slope are problems if the soil is used
for other methods of waste disposal. This soil lacks suffi-
cient strength to support vehicular traffic, but this limita-
tion can be overcome by strengthening the base material.
If roads are graded, control of roadside erosion and soil
blowing in borrow areas is needed. Capability unit IVe-8;
Sandy range site.

Te—Tetonka silt loam. This deep, poorly drained, level
soil is in closed depressions in uplands. Areas are circular
or irregularly shaped and range from 4 to 150 acres in
size. Slopes are less than 1 percent.

Typically, the surface layer is dark gray silt loam about
6 inches thick. The subsurface layer is light brownish
gray and grayish brown silt loam about 5 inches thick.
Below this is a transition layer of dark grayish brown
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silty clay loam and gray silt about 2 inches thick. The sub-
soil is about 28 inches thick. It is dark gray, firm to very
firm silty clay in the upper part and dark gray silty clay
loam in the lower part. The underlying material is light
brownish gray, calcareous silty clay loam. In places, the
surface layer and subsurface layer are thinner than is
typical for Tetonka soils and the subsoil contains more
sodium,

Included with this soil in mapping were small areas of
Bowbells and Mobridge soils on fans and foot slopes on
the edges of the depressions. These soils make up less
than 5 percent of any one mapped area. They are
moderately well drained and contain less clay in the sub-
soil than Tetonka soils,

Fertility is medium, and the content of organic matter
is moderate. Available water capacity is high, and
permeability is very slow. The subsoil shrinks markedly
when dry and swells markedly when wet. Runoff is
ponded, and water remains on the surface until it
evaporates. This soil generally is wet during the early
part of the growing season.

Most of the larger areas remain in native grass and are
used for grazing or hay. Many of the smaller areas of this
soil are farmed together with adjacent soils. The soil has
good potential for range and fair potential for wetland
wildlife. It has poor potential for farming, tame pasture,
windbreaks and other kinds of trees and shrubs, recrea-
tion uses, and most engineering uses.

This soil is well suited to range. The natural plant cover
is a mixture of water-tolerant tall and mid grasses and
sedges. Sedges and rushes tend to increase during wet
cycles. If the range is overgrazed, the taller grasses are
replaced by western wheatgrass. If the range is grazed
when the soil is wet, less desirable plants increase. A
planned grazing system that includes proper grazing use
and deferment of grazing during wet periods helps to
maintain or improve the range condition.

This soil is poorly suited to cultivated crops and tame
pasture. In most areas artificial drainage is not feasible
because suitable outlets are not available. Because of wet-
ness, late-planted crops are better suited than spring-
sown small grain. Creeping foxtail, reed canarygrass, and
western wheatgrass are suitable for seeding in disturbed
areas.

Windbreaks that are commonly planted by machinery
are generally not suited to this soil. Water-tolerant spe-
cies that are planted for special purposes are suited if
they are planted by hand and given special care.

The potential of this soil for wetland wildlife can be im-
proved if shallow excavations are designed so that open
water surrounded by rushes and other aquatic plants is
provided for longer periods.

This soil generally is not suited to buildings or to most
methods of waste disposal because of wetness. It is suita-
ble for sewage lagoons if embankments adequately pro-
tect the lagoons against flooding. It is a poor site for
roads because of the wetness, a high shrink-swell poten-
tial, the low strength, and the potential frost action. Grad-

ing the road above the flood level and hauling in suitable
base material help to overcome these limitations, but al-
ternative sites are generally more practical. Capability
unit IVw-1; Closed Depression range site.

Us—Ustifluvents, channeled. This map unit consists of
deep, moderately well drained, nearly level soils on bot-
tom land. Areas are long and narrow and range from 25
to 300 acres in size. They are dissected by meandering
stream channels and meander scars. Slopes generally are
less than 2 percent. These soils are subject to flooding.

Typically, the soils have mixed textures and colors. In
some areas the surface layer and underlying alluvium are
dominantly clay loam, but in others the surface layer
ranges from fine sandy loam to clay. The underlying
material commonly is stratified and has thin layers of
sand and gravel. In places the underlying material con-
tains fine chips of weathered shale. A light colored layer
commonly is at or near the surface, but in places the soil
is dark colored to a depth of more than 10 inches.

Included with these soils in mapping were small areas
of Durrstein, Egas, Jerauld, and Swanboy soils, which
make up as much as 15 percent of some mapped areas.
These included soils contain more salts than Ustifluvents.
They occur throughout the map unit in an erratic pattern.

Fertility is medium, and the content of organic matter
is moderately low to moderate. Available water capacity
is moderate or high, and permeability is moderately slow
or moderate. In most areas the shrink-swell potential is
moderate. Runoff is slow.

Most areas of these soils remain in native vegetation
and are used for grazing or hay. The soils have good
potential for pasture, range, and special tree and shrub
plantings; fair potential for rangeland wildlife; fair to
poor potential for recreation uses; and poor potential for
farming, windbreaks, and most engineering uses.

These soils are best suited to range. The natural plant
cover is mainly tall and mid grasses. Clumps ot native
trees and shrubs are adjacent to stream channels in most
areas. If the range is overgrazed, the taller, more desira-
ble grasses lose vigor and are replaced by less productive
short grasses. A planned grazing system that includes
proper grazing use and deferred grazing helps to main-
tain or improve the range condition.

The meandering stream channels dissect areas of these
soils into such small parcels that farming is not practical.
Disturbed areas can be seeded to suited pasture plants if
the areas are accessible to machinery. Proper stocking
rates, rotation grazing, fertilization, clipping, and weed
control help to keep the pasture in good condition.

In the narrow areas of these soils, windbreaks com-
monly planted by machinery are not suited. Selected trees
and shrubs can be planted for wildlife and for beautifica-
tion.

These soils are not suitable for buildings unless costly
diversions and dikes provide protection against flooding.
If buildings are constructed, the site selected should be in
the higher areas of these soils. All methods of waste
disposal can result in pollution of shallow ground water or
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surface water in streams. Sewage lagoons are feasible if
they are protected against flooding and the bottom and
gsides of the lagoons are sealed to reduce the hazard of
seepage.

Local roads can be built if they are graded above flood
levels and the base material is strengthened to support
vehicular traffic. Capability unit VIw-1; Overflow range
site.

VdD—Vida stony loam, 3 to 15 percent slopes. This
deep, well drained, undulating to rolling soil is on upland
ridges and knolls. Areas are irregularly shaped and range
from 10 to 150 acres in size. Slopes generally are short
and convex, but some are long and smooth. Many glacial
stones ranging to as much as 2 feet in diameter are on
the surface or partly imbedded in the soil.

Typically, the surface layer is dark grayish brown stony
loam about 2 inches thick. The subsoil is about 19 inches
thick. The upper 6 inches is dark grayish brown, firm clay
loam, and the lower 13 inches is grayish brown, calcareous
clay loam that has spots and streaks of lime. The underly-
ing material is light brownish gray, calcareous clay loam.
In places, the surface is calcareous and the subsoil is not
well defined.

Included with this soil in mapping were small areas of
Lehr, Raber, Wabek, and Williams soils, which make up
less than 15 percent of any one mapped area. The Lehr
and Wabek soils are on the crests of knolls. They are
shallow over sand and gravel. The Raber and Williams
goils are on the lower parts of the landscape. They
generally have fewer stones on the surface than this Vida
soil and are deeper to lime.

Fertility is medium, and the content of organic matter
is moderate. Available water capacity is high. The soil is
difficult to work because of the numerous imbedded
stones. Permeability is moderate in the subsoil and
moderately slow in the underlying material. The shrink-
swell potential is moderate. Runoff is medium.

Almost all areas of this soil remain in native grass and
are used for grazing. The soil has good potential for range
and rangeland wildlife; poor potential for farming,
pasture, windbreaks and other kinds of trees and shrubs,
and most recreation uses; and fair potential for most en-
gineering uses.

This soil is best suited to range. The natural plant
cover is mainly mid and short grasses. An adequate plant
cover and ground mulch help to prevent excessive soil
losses and improve the moisture supply for plants by
reducing runoff. If the range is overgrazed, the taller,
more desirable grasses lose vigor and are replaced by less
productive short grasses. A planned grazing system that
includes proper grazing use and deferred grazing helps to
maintain or improve the range condition. Range seeding
and mechanical measures that improve the range are dif-
ficult to apply because the surface is stony.

This soil is too stony for cultivated crops, for tame
pasture, and for windbreaks planted by machinery.
Removal of stones generally is not feasible and is costly.
Selected trees that are planted for special purposes are
suited if they are planted by hand and given special care.

If buildings are constructed on this soil, properly desig-
ning foundations and footings and diverting runoff away
from the buildings help to prevent structure damage
caused by shrinking and swelling. A slow percolation rate
is a limitation if this soil is used for septic tank filter
fields. Enlarging the absorption area helps to overcome
this limitation. Sewage lagoons can be located on the
lower part of the landscape where slopes are less steep
and stones are fewer.

Local roads can be built if they are graded to shed
water and the base material is strengthened to support
vehicular traffic. If roads are graded, control of roadside
erosion helps to prevent gullying in borrow areas. Capa-
bility unit VIIs-6; Silty range site.

VzD—Vida-Zahl loams, 6 to 15 percent slopes. This
map unit consists of deep, well drained to excessively
drained, gently rolling to rolling soils on upland ridges
and along entrenched drainageways. Areas are irregularly
shaped and range from 10 to 300 acres in size. Slopes are
short and convex. Glacial stones are on the surface in
some areas on the higher parts of the landscape.

This map unit is about 55 percent Vida soil and 30 per-
cent Zahl soil. These soils are so intricately mixed that it
is not practical to separate them in mapping. The Vida
soil is on the middle and lower parts of the landscape
where slopes generally are less than 9 percent. The Zahl
soil is on the tops and upper sides of ridges and knolls.

Typically, the Vida soil has a surface layer of dark
grayish brown loam about 2 inches thick. The subsoil is
about 19 inches thick. The upper 6 inches is dark grayish
brown, firm clay loam, and the lower 13 inches is grayish
brown, calcareous clay loam that has spots and streaks of
lime. The underlying material is light brownish gray, cal-
careous clay loam. In some areas on foot slopes, the depth
to lime is more than 10 inches. In places the soil is silty.

Typically, the Zahl soil has a surface layer of dark
grayish brown loam about 5 inches thick. The underlying
material is light brownish gray, friable clay loam. The en-
tire profile is calcareous. In cultivated areas, the soil is
eroded and the surface layer is light colored because it
has been mixed with the underlying material by plowing.

Included with these soils in mapping were small areas
of Bowbells, Parnell, and Tetonka soils, which make up
less than 15 percent of any one mapped area. The
moderately well drained Bowbells soils are in swales. The
poorly drained Tetonka soils and the very poorly drained
Parnell soils are in closed depressions.

Fertility is medium to low, and the content of organic
matter is moderate to moderately low. Available water
capacity is high. Permeability is moderate in the upper
part of the soils and moderately slow in the underlying
glacial till. The shrink-swell potential is moderate. Runoff
is medium to rapid.

Most areas of these soils remain in native grass and are
used for grazing or hay. The soils have good to fair poten-
tial for pasture, range, and rangeland wildlife and fair to
poor potential for farming, windbreaks and other kinds of
trees and shrubs, recreation uses, and most engineering
uses.
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These soils are best suited to range. The natural plant
cover is mainly a mixture of mid and short grasses. An
adequate plant cover and ground mulch help to prevent
excessive soil losses and improve the moisture supply for
plants by reducing runoff. If the range is overgrazed, the
taller, more desirable grasses lose vigor and are replaced
by less productive short grasses. A planned grazing
system that includes proper grazing use and deferred
grazing helps to maintain or improve the range condition.
Pasture furrowing or range pitting and range seeding im-
prove range that is in poor condition.

Where slopes are less than 9 percent, the Vida soil can
be farmed if it is protected against excessive soil losses.
The Zahl soil is not suitable for cultivation. Close-sown
crops are better suited than row crops. Stubble mulch,
crop residue management, minimum tillage, grasses and
legumes in the cropping system, and grassed waterways
help to control erosion, conserve moisture, and maintain
fertility. Slopes generally are too irregular for contour
farming and terracing. In many areas the two soils are so
intermingled that farming is not practical.

Seeding these soils to tame pasture is an effective
means of controlling erosion in areas that have been
farmed or otherwise disturbed. Bunch-type species should
not be planted alone because the erosion hazard is severe.
Proper stocking rates, rotation grazing, applications of
fertilizer, clipping, and weed control help to keep the
pasture in good condition after it is established.

Where slopes are less than 9 percent, the Vida soil is
suited to windbreaks and other kinds of trees and shrubs.
A year of fallow prior to planting helps to eliminate grass
and weeds and conserves moisture. Planting on the con-
tour also conserves moisture. The Zahl soil is not suited
to windbreaks.

If buildings are constructed on these soils, properly
designing foundations and footings and diverting runoff
away from the buildings help to prevent structure
damage caused by shrinking and swelling. A slow percola-
tion rate is a limitation if these soils are used for septic
tank filter fields. Enlarging the absorption area helps to
overcome this limitation. Sewage lagoons can be located
on the lower part of the landscape where slopes are more
gentle. The soils are suitable for sanitary landfills.

Local roads can be built if they are graded to shed
water. Control of roadside erosion generally is needed in
borrow areas. Strengthening the base material enables
the soils to support vehicular traffic. Vida soil in capabili-
ty unit IVe-3, Silty range site; Zahl soil in capability unit
Vle-3, Thin Upland range site.

WaE—Wabek loam, 9 to 40 percent slopes. This ex-
cessively drained, rolling to steep soil is on upland ridges
and knolls, terrace remnants, and terrace escarpments.
Areas are long and narrow and range from 5 to 150 acres
in size. Slopes are short and convex. Scattered pebbles
and a few stones are on the surface in many areas.

Typically, the surface layer is dark grayish brown loam
about 5 inches thick (fig. 14). The next layer is dark gray-
ish brown, loose, calcareous gravelly sandy loam about 4

inches thick. The underlying material is varicolored, cal-
careous sand and gravel. In places the depth to sand and
gravel is slightly more than 14 inches. In the western
part of the county, fine chips of weathered shale are in
the soil and the underlying material and in places the
sand and gravel is underlain by loamy to clayey material
within a depth of 40 inches.

Included with this soil in mapping were small areas of
Bowdle, Gettys, Sansare, and Sully soils, which make up
less than 15 percent of most mapped areas. The Bowdle
soils are on foot slopes. They are more than 20 inches
deep over sand and gravel. The loamy Gettys soils and
the silty Sully soils are mainly in the western part of the
county. They are underlain by glacial till or loess. The
shallow clayey Sansarc soils are in the western part of
the county, on the lower parts of the landscape where
drainageways cut back into areas of this soil.

Fertility is low, and the content of organic matter is
moderately low. Available water capacity is low, and
permeability is rapid. Runoff is slow.

Almost all areas of this soil remain in native grass and
are used for grazing. The soil has poor potential for farm-
ing, tame pasture, range, windbreaks and other trees and
shrubs, wildlife, and most recreation and engineering
uses.

This soil is best suited to range. The natural plant
cover is mainly a sparse stand of mid and short grasses.
The best possible plant cover and ground mulch are es-
sential in controlling soil blowing and in improving the
moisture supply for plants. If the range is overgrazed, the
more desirable grasses are replaced by sedges, forbs, and
weeds. Severely overgrazed pastures have considerable
areas of bare ground. A planned grazing system that in-
cludes proper grazing use and deferred grazing helps to
maintain or improve the range condition.

This soil generally is not suited to farming, tame
pasture, and windbreaks because of droughtiness and
steep slopes. If trees and shrubs are hand planted for
special purposes, they require frequent watering and spe-
cial care,

Buildings can be located in areas where slopes are less
than 15 percent, but excavations required during site
preparation tend to slough. In many areas this soil is too
steep to be a site for buildings. Septic tank absorption
fields can be located in areas where the soil is less steep,
but the effluent can pollute shallow ground water. This
soil generally is not suited to other methods of waste
disposal because of seepage and steep slopes. Routes of
local roads should be selected carefully because of the
steep slopes. Revegetating exposed cuts helps to control
soil blowing and erosion. Capability unit VIIe-6; Very
Shallow range site.

WbA—Williams-Bowbells loams, 0 to 2 percent
slopes. This map unit consists of deep, well drained and
moderately well drained, nearly level soils on uplands.
Areas are irregularly shaped and range from 5 to 250
acres in size. Slopes are plane to slightly concave.
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This map unit is about 50 percent Williams soil and 40
percent Bowbells soil. These soils are so intermingled that
it was not practical to separate them in mapping. The
Williams soil is on very slight rises. The Bowbells soil is
in shallow swales and low areas where slopes are slightly
concave.

Typically, the Williams soil has a surface layer of dark
grayish brown loam about 6 inches thick. The subsoil is
friable clay loam about 20 inches thick. It is dark grayish
brown in the upper part, grayish brown in the next part,
and light brownish gray in the lower part. The lower part
is calcareous and has spots and streaks of lime that ex-
tend into the underlying material. The underlying materi-
al is light brownish gray and light olive brown, calcareous
clay loam. On some rises the soil is calcareous within a
depth of 10 inches, and in a few places the soil is silty.

Typically, the Bowbells soil has a surface layer of very
dark gray loam about 10 inches thick. The subsoil is dark
grayish brown, firm clay loam about 18 inches thick. The
underlying material is light brownish gray, calcareous
clay loam.

Included with these soils in mapping were small areas
of Hoven, Parnell, and Tetonka soils in closed depressions
less than 5 acres in size. These included soils make up less
than 10 percent of any one mapped area. They are poorly
drained or very poorly drained and have a clay or silty
clay subsoil.

Fertility is medium to high, and the content of organic
matter is moderate to high. Available water capacity is
high. Permeability is moderate in the upper part of the
soils and moderately slow in the underlying glacial till.
The shrink-swell potential is moderate. Runoff is slow,
and water collects on the Bowbells soil.

Most areas of these soils are farmed. A few areas
remain in native grass and are used for grazing or hay.
The soils have good potential for farming, tame pasture
and hay, range, windbreaks and other kinds of trees and
shrubs, openland wildlife, and most recreation uses. They
have fair potential for most engineering uses.

These soils are well suited to all crops commonly grown
in the county. Small grain, corn, and alfalfa are the main
crops. Except for the periodic shortages of moisture com-
mon to the climate of the survey area, these soils have
few limitations for crops. Farming is delayed on the Bow-
bells soil in wet years, but in most years the additional
moisture is beneficial. Stubble mulch, crop residue
management, and minimum tillage help to conserve
moisture, control soil blowing, and maintain fertility and
tilth. Wind stripcropping and field windbreaks also help
to control soil blowing.

All climatically suited pasture plants can grow on these
soils. Proper stocking rates, rotation grazing, fertilization,
clipping, and weed control help to keep the pasture in
good condition.

These soils are well suited to range. The natural plant
cover is a mixture of tall, mid, and short grasses. The tall
grasses are mostly on the Bowbells soil. If the range is
overgrazed, the taller, more desirable grasses lose vigor

and are replaced by less productive short grasses. A
planned grazing system that includes proper grazing use
and deferred grazing helps to maintain or improve the
range condition.

These soils are well suited to windbreaks. All climati-
cally suited trees and shrubs can grow well. A year of fal-
low prior to planting helps to eliminate grass and weeds
and stores moisture.

If buildings are constructed on these soils, properly
designing foundations and footings and diverting runoff
away from the buildings help to prevent structure
damage caused by shrinking and swelling. A slow percola-
tion rate is a limitation if these soils are used for septic
tank filter fields. Enlarging the absorption area helps to
overcome this limitation. The Williams soil is well suited
to other methods of waste disposal. Local roads can be
built if they are graded to shed water and the base
material is strengthened. Capability unit Ilc-2; Williams
soil in Silty range site, Bowbells soil in Overflow range
site.

WbB—Williams-Bowbells loams, 2 to 6 percent
slopes. This map unit consists of deep, well drained and
moderately well drained, undulating soils on uplands. It is
about 55 percent Williams soil and 35 percent Bowbells
soil. These soils are so intricately mixed that it was not
practical to separate them in mapping. The Williams soil
is on the rises and swells where slopes are convex. The
Bowbells soil is on foot slopes and in swales where slopes
are concave. Areas are irregularly shaped and range from
10 to 800 acres in size.

Typically, the Williams soil has a surface layer of dark
grayish brown loam about 4 inches thick. The subsoil is
friable clay loam about 18 inches thick. It is dark grayish
brown in the upper part, grayish brown in the next part,
and light brownish gray in the lower part. The lower part
is calcareous and has spots and streaks of lime that ex-
tend into the underlying material. The underlying materi-
al is light brownish gray and light olive brown, calcareous
clay loam. On the tops of some knolls and ridges, the soil
is calcareous within a depth of 10 inches. On some rises it
is more silty than is typical for Williams soils.

Typically, the Bowbells soil has a surface layer of very
dark gray loam about 10 inches thick. The subsoil is dark
grayish brown, firm clay loam about 18 inches thick. The
underlying material is light brownish gray, calcareous
clay loam.

Included with these soils in mapping were small areas
of Demky and Parnell soils, which make up about 10 per-
cent of any one mapped area. The Demky soils are on
foot slopes. They contain more sodium than Williams and
Bowbells soils. The very poorly drained Parnell soils are
in closed depressions less than 5 acres in size.

Fertility is medium to high, and the content of organic
matter is moderate to high. Available water capacity is
high. Permeability is moderate in the upper part of the
soils and moderately slow in the underlying glacial till.
The shrink-swell potential is moderate. Runoff is medium,
and water tends to collect on the Bowbells soil.
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Most areas of these soils are farmed. A few areas
remain in native grass and are used for grazing or hay.
The soils have good potential for farming, tame pasture
and hay, range, windbreaks and other kinds of trees and
shrubs, openland wildlife, and most recreation uses. They
have fair potential for most engineering uses.

These soils are well suited to all crops commonly grown
in the county. Small grain, corn, and alfalfa are the main
crops. Controlling erosion and soil blowing and conserving
moisture are the main concerns if these soils are used for
crops. Slopes generally are too irregular for contour farm-
ing and terracing. Stubble mulch, crop residue manage-
ment, minimum tillage, and grassed waterways help to
control erosion and soil blowing, conserve moisture, and
maintain fertility and tilth. Wind stripcropping and field
windbreaks also help to control soil blowing.

All climatically suited pasture plants grow well on
these soils. Proper stocking rates, rotation grazing, appli-
cations of fertilizer, clipping, and weed control help to
keep the pasture in good condition.

These soils are well suited to range. The natural plant
cover is a mixture of mid and short grasses. If the range
is overgrazed, the taller, more desirable grasses lose vigor
and are replaced by less productive short grasses. A
planned grazing system that includes proper grazing use
and deferred grazing helps to maintain or improve the
range condition. Pasture furrowing, range seeding, and
fertilization improve range that is in poor condition.

These soils are well suited to windbreaks. All climati-
cally suited trees and shrubs will grow well. A year of
fallow prior to planting helps to eliminate grass and
weeds and stores moisture.

If buildings are constructed on these soils, properly
designing foundations and footings and diverting runoff
away from the buildings help to prevent structure
damage caused by shrinking and swelling. A slow percola-
tion rate is a limitation if these soils are used for septic
tank filter fields. Enlarging the absorption area helps to
overcome this limitation. Sewage lagoons can be located
in areas where slopes are more gentle. The soils have
only slight limitations for landfills. Local roads can be
built if they are graded to shed water and the base
material is strengthened. Capability unit Ile-2; Silty
range site.

WdC—Williams-Vida loams, 6 to 9 percent slopes.
This map unit consists of deep, well drained, gently
rolling soils on uplands. Areas are irregularly shaped and
range from 5 to 200 acres in size. Slopes are short and
convex. On the higher parts of the landscape, a few scat-
tered glacial stones are on the surface.

This map unit is about 55 percent Williams soil and 35
percent Vida seil. These soils commonly are so intricately
mixed that it was not practical to separate them in
mapping. The Williams soil is on the middle and lower
parts of the landscape. The Vida soil is on the upper sides
and tops of ridges and knolls.

Typically, the Williams soil has a surface layer of dark
grayish brown loam about 5 inches thick. The subsoil is

friable clay loam about 18 inches thick. It is dark grayish
brown in the upper part, grayish brown in the next part,
and light brownish gray in the lower part. The lower part
is calcareous and has spots and streaks of lime that ex-
tend into the underlying material. The underlying materi-
al is light brownish gray and light olive brown, calcareous
clay loam. In places the soil is more silty than is typical
for Williams soils.

Typically, the Vida soil has a surface layer of dark
grayish brown loam about 4 inches thick. The subsoil is
about 18 inches thick. The upper 5 inches is dark grayish
brown, firm clay loam, and the lower 13 inches is grayish
brown, calcareous clay loam that has spots and streaks of
lime. The underlying material is light brownish gray, cal-
careous clay loam. In cultivated areas, the soil may be
moderately eroded and the surface layer is light colored
and calcareous.

Included with these soils in mapping were small areas
of Bowbells, Hoven, Parnell, and Tetonka soils, which
make up about 10 percent of any one mapped area. The
moderately well drained Bowbells soils are on foot slopes
and in swales. The poorly drained and very poorly
drained Hoven, Parnell, and Tetonka soils are in closed
depressions less than 5 acres in size.

Fertility is medium, and the content of organic matter
is moderate. Available water capacity is high. Fertility is
low in eroded spots. Permeability is moderate in the
upper part of the soils and moderately slow in the under-
lying material. The shrink-swell potential is moderate.
Runoff is medium.

Many areas of these soils remain in native grass and
are used for grazing or hay. Some areas are farmed. The
soils have fair potential for farming, tame pasture, wind-
breaks and other kinds of trees and shrubs, openland wil-
dlife, and most recreation and engineering uses. They
have good potential for range and rangeland wildlife.

These soils are suited to most crops commonly grown in
the county. A close-sown crop, such as small grain, is
better suited than row crops because the erosion hazard
is severe. Slopes generally are too irregular for contour
farming and terracing. Stubble muleh, crop residue
management, minimum tillage, close-sown crops, and
grassed waterways help to control erosion and soil blow-
ing, conserve moisture, and maintain fertility and tilth.
Grasses and legumes in the cropping system, green
manure crops, and applications of animal manure and fer-
tilizer improve fertility in eroded spots. Wind strip-
cropping and field windbreaks help to control soil blow-
ing.

Seeding these soils to tame pasture is effective in con-
trolling erosion and soil blowing. Bunch-type species
should not be planted alone because of the erosion hazard.
Proper stocking rates, rotation grazing, applications of
fertilizer, clipping, and weed control help to keep the
pasture in good condition.

These soils are well suited to range. The natural plant
cover is a mixture of mid and short grasses. An adequate
plant cover and ground mulch help to control erosion and
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improve the moisture supply for plants by reducing ru-
noff. If the range is overgrazed, the taller, more desirable
grasses lose vigor and are replaced by less productive
short grasses. A planned grazing system that includes
proper grazing use and deferred grazing helps to main-
tain or improve the range condition. Pasture furrowing
and range seeding improve range that is in poor condi-
tion.

These soils are moderately well suited to windbreaks
and other kinds of trees and shrubs. All climatically
suited species will grow well. A year of fallow prior to
planting helps to eliminate grass and weeds and con-
serves moisture. Planting on the contour also conserves
moisture.

If buildings are constructed on these soils, properly
designing foundations and footings and diverting runoff
away from the buildings help to prevent structural
damage caused by shrinking and swelling. A slow percola-
tion rate is a limitation if these soils are used for septic
tank filter fields. Enlarging the absorption area helps to
overcome this limitation. Sewage lagoons can be located
in areas where slopes are more gentle. The slopes
generally are not too steep for landfills. Local roads can
be built if they are graded to shed water and the base
material is strengthened. Control of roadside erosion
generally is needed in borrow areas. Capability unit IIle-
2; Silty range site.

YeB—Yecross loamy fine sand, 0 to 6 percent slopes.
This deep, excessively drained, nearly level to undulating
soil is on uplands. Areas are irregularly shaped and range
from 20 to 100 acres in size. Slopes are short and convex.

Typically, the surface layer is about 9 inches thick. The
upper part is dark grayish brown loamy fine sand, and
the lower part is dark gray, very friable loamy sand. The
underlying material is grayish brown, calcareous loamy
sand and sand. On the lower parts of the landscape, the
dark colored surface layer is more than 10 inches thick. A
seasonal high water table is evident in some low spots.

Included with this soil in mapping were small areas of
Parshall soils in some of the low areas. These soils make
up less than 10 percent of any one mapped area. They are
less sandy than Yecross soils.

Fertility is low, and the content of organic matter is
moderately low. Available water capacity is low. The soil
is easy to work and takes in water readily, but it is highly
susceptible to soil blowing. Permeability is rapid. Runoff
is very slow.

Most areas of this soil remain in native grass and are
used for grazing. A few areas are farmed. The soil has
good potential for range; fair potential for tame pasture,
windbreaks and other kinds of trees and shrubs, and ran-
geland wildlife; and poor potential for farming and
recreation uses. It has good potential for some engineer-
ing uses, but it has poor potential for engineering if
seepage is a limiting factor.

This soil is best suited to range. The natural plant
cover is mainly tall and mid, warm-season grasses. An
adequate grass cover and ground mulch help to control

soil blowing. Overgrazing reduces the plant cover and in-
creases the risk of soil blowing. A planned grazing system
that includes proper grazing use and deferred grazing
maintains or improves the range condition and helps to
control soil blowing.

If this soil is farmed, close-sown crops are better suited
than row crops because the soil blowing hazard is severe.
Spring-sown crops are better suited than fall-sown crops.
Stubble mulch, crop residue management, minimum til-
lage, wind stripcropping, and field windbreaks help to
control soil blowing and conserve moisture. Grasses and
legumes in the cropping system, green manure crops, and
animal manure improve fertility and the content of or-
ganic matter.

Seeding this soil to tame pasture plants is effective in
controlling soil blowing. A liberal use of crop residue as a
mulch on the surface reduces the risk of soil blowing until
the pasture is established. Proper stocking rates, rotation
grazing, applications of fertilizer, and weed control help to
keep the pasture in good condition.

This soil is well suited to windbreaks. Most climatically
suited trees and shrubs can grow well. Leaving crop
residue on the surface during site preparation or planting
a cover crop between the tree rows helps to control soil
blowing until the trees or shrubs are established.

This soil has few limitations for buildings and roads.
Cutbanks cave if the soil is used for shallow excavations.
Revegetating disturbed areas as soon as possible helps to
control soil blowing. Septic tank absorption fields function
well, but the effluent can pollute shallow ground water.
Seepage generally is too severe a limitation for other
methods of waste disposal. Capability unit IVe-9; Sands
range site.

YeC—Yecross loamy fine sand, 6 to 15 percent
slopes. This deep, excessively drained, gently rolling to
rolling soil is on uplands. Areas are irregularly shaped
and range from 15 to 100 acres in size. Slopes are short
and convex.

Typically, the surface layer is about 7 inches thick. It is
dark grayish brown loamy fine sand in the upper part and
dark gray, very friable loamy sand in the lower part. The
underlying material is grayish brown, calcareous loamy
sand and sand. In some areas on the lower parts of the
landscape, the dark colored surface layer is more than 10
inches thick.

Included with this soil in mapping were small areas of
Parshall and Tally soils, which make up less than 10 per-
cent of most mapped areas. The Parshall soils are on the
lower parts of the landscape. The Tally soils are intermin-
gled with Yecross soils on the middle and higher parts of
the landscape. The Parshall and Tally soils are less sandy
than Yecross soils.

Fertility is low, and the content of organic matter is
moderately low. Available water capacity is low. The soil
takes in water readily. In disturbed areas it is highly
susceptible to soil blowing. Permeability is rapid. Runoff
is very slow.
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Almost all areas of this soil remain in native grass and
are used for grazing. The soil has good potential for
range, fair potential for rangeland wildlife, and poor
potential for farming, tame pasture, windbreaks and other
kinds of trees and shrubs, and recreation uses. It has fair
to poor potential for most engineering uses.

This soil is best suited to range. The natural plant
cover is mainly tall and mid, warm-season grasses. An
adequate grass cover and ground mulch help to control
soil blowing. Overgrazing reduces the plant cover and in-
creases the risk of soil blowing. Sand blowouts can easily
form on livestock trails and in other areas where the
plant cover has been removed. A planned grazing system
that includes proper grazing use maintains or improves
the range condition and helps to control soil blowing.

This soil is not suited to cultivated crops because of the
very severe hazard of soil blowing, droughtiness, low fer-
tility, and irregular slopes. Seeding disturbed areas to na-
tive or tame pasture plants is the best way to control soil
blowing. Maintaining a mulch of crop residue on the sur-
face helps to control soil blowing until the planting is
established.

Windbreaks and other kinds of trees and shrubs are
poorly suited to this soil. Selected trees and shrubs are
suited if they are scalp planted in sod or hand planted..

The main limitations of this soil for buildings and roads
are the slope and the probable caving of excavations.
Revegetating disturbed areas around construction sites as
soon as possible helps to control soil blowing. Septic tank
absorption fields function well, but the effluent can pol-
lute shallow ground water. Seepage generally is too
severe a limitation for other methods of waste disposal.
Capability unit VIe-7; Sands range site.

ZaE—Zahl-Williams loams, 15 to 34 percent slopes.
This map unit consists of deep, well drained to excessive-
ly drained, hilly to steep soils on upland ridges and along
entrenched drainageways. Areas are irregularly shaped
and range from 10 to 250 acres in size. Slopes are short
and convex. Scattered glacial stones are on the surface on
some of the ridges.

This map unit is about 55 percent Zahl soil and 40 per-
cent Williams soil. These soils are so intricately mixed
that it was not practical to separate them in mapping.
The Zahl soil is on the higher parts of the landscape. The
Williams soil is on the lower parts of the landcape or on
some of the broader ridgetops.

Typically, the Zahl soil has a surface layer of dark
grayish brown loam about 5 inches thick. The underlying
material is light brownish gray, calcareous clay loam.

Typically, the Williams soil has a surface layer of dark
grayish brown loam about 5 inches thick. The subsoil is
friable clay loam about 16 inches thick. It is dark grayish
brown in the upper part, grayish brown in the next part,
and light brownish gray in the lower part. The lower part
is calcareous and has spots and streaks of lime that ex-
tend into the underlying material. The underlying materi-
al is light brownish gray and light olive brown, calcareous
clay loam. In some places the depth to calcareous soil

material is less than is typical for Williams soils, and in
others the soil is silty.

Included with these soils in mapping were small areas
of Bowbells soils, which make up about 5 percent of any
one mapped area. These moderately well drained soils are
on foot slopes and in swales.

Fertility is medium to low, and the content of organic
matter is moderately low to moderate. Available water
capacity is high. The shallowness over a high content of
lime in the Zahl soil affects the availability of plant
nutrients. Permeability is moderate in the upper part of
the soils and moderately slow in the underlying glacial
till. The shrink-swell potential is moderate. Runoff is
medium to rapid.

Almost all areas of these soils remain in native grass
and are used for grazing. The soils have fair to good
potential for range and rangeland wildlife and poor poten-
tial for farming, tame pasture, windbreaks and other
kinds of trees and shrubs, recreation uses, and most en-
gineering uses.

These soils are best suited to range. The natural plant
cover is mainly a mixture of mid and short grasses. An
adequate grass cover and ground mulch help to prevent
excessive s0il losses and improve the moisture supply for
plants by reducing runoff. If the range is overgrazed, the
taller, more desirable grasses lose vigor and are replaced
by less productive short grasses. A planned grazing
system that includes proper grazing use and deferred
grazing helps to maintain or improve the range condition.

These soils are not suitable for farming because of a
very severe erosion hazard and the irregular, steep
slopes. Areas where slopes are less steep can be seeded
to pasture. Most disturbed areas, however, are better
suited to native grass.

Windbreaks that are commonly planted by machinery
are not suited. Selected trees that are planted for recrea-
tion and wildlife purposes (fig. 15) are suited if they are
planted by hand or scalp planted in sod and are given
special care.

If buildings are constructed on these soils, properly
designing foundations and footings and diverting runoff
away from the buildings help to prevent structure
damage caused by shrinking and swelling. Slopes
generally are too steep for most methods of waste
disposal. Septic tank absorption fields can be located in
the areas where the soils are less steep, but the slow per-
colation rate is a limitation. Enlarging the absorption area
helps to overcome this limitation. Local roads can be built
if routes are carefully selected to minimize the unstable
nature of underlying material and the risk of roadside
erosion. Capability unit VIIe-3; Zahl soil in Thin Upland
range site, Williams soil in Silty range site.

Use and management of the soils

The soil survey is a detailed inventory and evaluation
of the most basic resource of the survey area—the soil. It
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is useful in adjusting land use, including urbanization, to
the limitations and potentials of natural resources and the
environment. Also, it can help avoid soil-related failures
in uses of the land.

While a soil survey is in progress, soil scientists, con-
gervationists, engineers, and others keep extensive notes
about the nature of the soils and about unique aspects of
behavior of the soils. These notes include data on erosion,
drought damage to specific crops, yield estimates, floed-
ing, the functioning of septic systems, and other factors
affecting the productivity, potential, and limitations of the
soils under various uses and management. In this way,
field experience and measured data on soil properties and
performance are used as a basis for predicting soil
behavior.

Information in this section is useful in planning use and
management of soils for crops and pasture, rangeland,
and woodland, and as sites for buildings, highways and
other transportation systems, sanitary facilities, parks
and other recreation facilities, and wildlife habitat. From
the data presented, the potential of each soil for specified
land uses can be determined, soil limitations to these land
uses can be identified, and costly failures in houses and
other structures, caused by unfavorable soil properties,
can be avoided. A site where soil properties are favorable
can be selected, or practices that will overcome the soil
limitations can be planned.

Planners and others using the soil survey can evaluate
the impact of specific land uses on the overall productivi-
ty of the survey area or other broad planning area and on
the environment. Productivity and the environment are
closely related to the nature of the soil. Plans should be
developed to maintain or create a land-use pattern in har-
mony with the natural soil.

Contractors can find information that is useful in locat-
ing sources of sand and gravel, roadfill, and topsoil. Other
information indicates the presence of bedrock, wetness, or
very firm soil horizons that cause difficulty in excavation.

Health officials, highway officials, engineers, and many
other specialists also can find useful information in this
goil survey. The safe disposal of wastes, for example, is
closely related to properties of the soil. Pavements, side-
walks, campsites, playgrounds, lawns, and trees and
shrubs are influenced by the nature of the soil.

Crops and pasture

By M. SCOTT ARGABRIGHT, conservation agronomist, Soil Conserva-
tion Service.

The major management concerns in the use of the soils
for crops and pasture are described in this section. In ad-
dition, the crops or pasture plants best suited to the soil
are discussed; the system of land capability classification
used by the Seil Conservation Service is explained; and
the estimated yields of the main crops and hay and
pasture plants are presented for each soil.

This section provides information about the overall
agricultural potential of the survey area and about the

needed management practices. The information is useful
to equipment dealers, land improvement contractors, fer-
tilizer companies, processing companies, planners, conser-
vationists, and others. For each kind of soil, information
about management is presented in the section “Soil maps
for detailed planning.” Planners of management systems
for individual fields or farms should also consider the
detailed information given in the description of each soil.

About 270,000 acres in Walworth County was used for
crops and pasture in 1967, according to the Conservation
Needs Inventory. Of this total, 10,000 acres was used for
permanent pasture; 95,000 acres was used for close-sown
crops, mainly spring wheat and oats; 43,000 acres was
used for row crops, mainly corn harvested for silage or
grain; 47,000 acres was summer fallow for small grain;
55,000 acres was permanent hayland; 5,000 acres was used
for rotation hay and pasture; and 15,000 acres was in con-
servation use only.

The potential of the soils in Walworth County for in-
creased crop production is good. About 55,000 acres of
potentially good cropland is used as rangeland and about
8,000 acres as pasture. In addition, crop production could
be increased considerably by extending the latest crop
production technology to all cropland in the county. This
soil survey can greatly facilitate the application of such
technology.

Soil erosion is the major soil problem on about 57 per-
cent of the cropland and pasture in Walworth County. If
the slope is more than 2 percent, erosion is a hazard on
such soils as Agar, Eakin, Highmore, Raber, Tally, Wil-
liams, and Vida soils.

Loss of the surface layer through erosion is damaging
for two reasons. First, productivity is reduced if the sur-
face layer is lost and part of the subsoil is incorporated
into the plow layer. Loss of the surface layer is especially
damaging on clayey soils, such as Opal and Promise soils,
and on soils that have a claypan subsoil, such as Demky
soils. Erosion also reduces productivity on soils that tend
to be droughty, such as Akaska, Bowdle, and Lehr soils.
Second, soil erosion on farmland results in sediment en-
tering streams and lakes. Controlling erosion minimizes
the pollution of streams and lakes by sediment and im-
proves water quality for fish and wildlife, recreation, and
municipal use.

Erosion control provides protective surface cover,
reduces the risk of runoff, and increases the infiltration
rate. A cropping system that keeps plant cover on the soil
for extended periods can hold soil erosion losses to
amounts that will not reduce the productive capacity of
the soils. Some cropping systems, such as spring wheat-
fallow, include fallow periods as long as 21 months. If no
crop protects the soil, careful management of crop residue
is essential. On livestock farms, which require hay and
pasture, legume and grass forage crops in the cropping
system not only provide nitrogen and improve tilth for
the following crop but also reduce the risk of erosion on
sloping soils.
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In most areas of the sloping Raber, Vida, and Williams
soils, slopes are so short and irregular that contour tillage
or terracing is not practical. On these soils, cropping
systems that provide substantial plant cover are needed
to control erosion.

Minimizing tillage and leaving crop residue on the sur-
face increase infiltration and reduce the hazards of runoff
and erosion. They can be adapted to most soils in the sur-
vey area.

Terraces and diversions reduce the length of slopes and
the risks of runoff and erosion. They are most practical
on deep, well drained soils that have long, smooth slopes,
such as Agar, Eakin, Highmore, Lowry, Promise, and
Sully soils. Contouring and contour striperopping are also
well suited to these soils. Many of the other soils in the
county are less suitable for terraces and diversions
because they have short, irregular slopes or an unfavora-
ble subsoil that would be exposed in terrace channels.

Soil blowing is a slight to severe hazard on almost all
the soils in the county. The soil blowing hazard is espe-
cially severe on the sandy Hecla, Maddock, and Yecross
soils and on Parshall fine sandy loam and Tally fine sandy
loam. The clayey Opal and Promise soils and soils that
have a high content of lime, such as Divide and Sully
soils, are also highly susceptible to soil blowing. Soil blow-
ing can damage these soils in a few hours if winds are
strong and the soils are dry and bare of vegetation or
surface mulch. Maintaining a plant cover, crop residue, or
rough surfaces through proper tillage minimizes the risk
of soil blowing on these soils. Windbreaks of suitable
trees and shrubs are also effective in reducing the risk of
soil blowing.

Information about the design of erosion-control systems
for each kind of soil is contained in the Technical Guide,
which is available in local offices of the Soil Conservation
Service,

Soil drainage is the major management need on about
1 percent of the acreage used for crops and pasture in the
survey area. Under natural conditions, some soils are so
wet that the production of crops commonly grown in the
survey area is generally not possible. The poorly drained
and very poorly drained Arveson, Colvin, Hoven,
Macken, Parnell, Regan, and Tetonka soils, which make
up about 12,000 acres in the survey area, are examples.
Artificial drainage generally is not feasible on these soils.

Demky, Opal, and Promise soils have adequate drainage
in most years, but they tend to dry out slowly in spring.
The moderately well drained to somewhat poorly drained
Bon, Bowbells, Divide, and Mobridge soils, on bottom land
and in swales, receive additional moisture from stream
flooding or from runoff received from adjacent soils. Dur-
ing wet years, tillage and planting are delayed in spring,
but in most years drainage is adequate and the additional
moisture is beneficial for crops. Artificial drainage rarely
is needed on these soils.

Soil fertility is naturally low in soils that have a high
content of lime, such as Sully and Zahl soils. Grasses and

legumes in the cropping system help to maintain fertility.
On all soils, additions of fertilizer should be based on the
results of soil tests, on the need of the crop, and on the
expected level of yields. The Cooperative Extension Ser-
vice can help in determining the kinds and amounts of
fertilizer to apply.

Soil tilth is an important factor in the germination of
seeds and in the infiltration of water into the soil. Soils
with good tilth are granular and porous.

In Opal and Promise soils, which are clayey, tilth is
poor. These soils dry out slowly in spring and are difficult
to work. If they are tilled when wet, they tend to be very
cloddy when dry and good seedbeds are difficult to
prepare. Stubble mulch, crop residue management,
grasses and legumes in the cropping system, chiseling,
and timely tillage improve soil tilth,

Field crops suited to the soils and climate of the survey
area include close-growing crops and row crops. Spring
wheat and oats are the main close-growing crops. Barley,
flax, rye, and winter wheat are also suited and are grown
to a lesser extent. Corn is the main row crop. Sorghum
also is grown on a small acreage. On dryland, these row
crops commonly are harvested for silage. Sunflowers can
be grown on dryland if economic conditions are favorable.
Some irrigated navy beans are grown.

All commonly grown and climatically suited crops are
suited to the deep, well drained and moderately well
drained Agar, Bon, Bowbells, Highmore, Eakin, Lowry,
Mobridge, Raber, and Williams soils.

Early maturing, more drought resistant small grain is
better suited than deeper rooted corn and alfalfa on soils
having porous underlying material that limits rooting
depth and water storage capacity, such as Akaska, Bow-
dle, and Lehr soils. Close-sown crops are also better
suited to sandy soils in which available water capacity is
low, such as Maddock and Yecross soils.

On Demky, Opal, and Promise soils, winter wheat, other
small grain, and alfalfa are better suited than row crops.
These soils have a clayey subsoil that retards root growth
and restricts the amount of water released to plants.

Pasture plants that are best suited to the climate and
to most soils in the survey area include alfalfa, inter-
mediate wheatgrass, and smooth bromegrass. Crested
wheatgrass is well suited to soils that tend to be
droughty, such as Akaska, Bowdle, and Lehr soils, and to
soils that have low fertility and a high content of lime,
such as Sully and Zahl soils. Because of the erosion
hazard, bunch-type species, such as crested wheatgrass,

should not be planted alone if the slope is more than 6
percent.

If the poorly and very poorly drained Arveson, Colvin,
Hoven, Macken, Parnell, and Tetonka soils are used for
pasture, the choice of pasture plants is limited to water-
tolerant species, such as creeping foxtail and reed ca-
narygrass.
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Capability classes and subclasses

Capability classes and subclasses show, in a general
way, the suitability of soils for most kinds of field crops.
The soils are classed according to their limitations when
they are used for field crops, the risk of damage when
they are 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 unlikely major reclamation
projects; and does not apply to rice, cranberries, horticul-
tural crops, or other crops that require special manage-
ment. Capability classification is not a substitute for in-
terpretations designed to show suitability and limitations
of groups of soils for rangeland, for forest trees, or for
engineering purposes.

In the capability system, all kinds of soil are grouped at
three levels: capability class, subclass, and unit. These
levels are defined in the following paragraphs. A survey
area may not have soils of all classes.

CAPABILITY CLASSES, the broadest groups, are
designated by Roman numerals I through VIII. The nu-
merals indicate progressively greater limitations and nar-
rower choices for practical use; they are defined as fol-
lows:

Class I soils have few limitations that restrict their use.

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

Class III soils have severe limitations that reduce the
choice of plants, or that require special conservation prac-
tices, or both.

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

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their use.

Class VI soils have severe limitations that make them
generally unsuitable for cultivation.

Class VII soils have very severe limitations that make
them unsuitable for cultivation.

Class VIII soils and landforms have limitations that
nearly preclude their use for commercial crop production.

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

In class I there are no subclasses because the soils of
this class have few limitations. Class V contains only the

subclasses indicated by w, s, or ¢ because the soils in class
V are subject to little or no erosion, though they have
other limitations that restrict their use to pasture, range-
land, woodland, wildlife habitat, or recreation.

The capability unit is identified in the description of
each soil map unit in the section “Soil maps for detailed
planning.” Capability units are soil groups within the sub-
classes. The soils in one capability unit are enough alike
to be suited to the same crops and pasture plants, to
require similar management, and to have similar produc-
tivity. Thus, the capability unit is a convenient grouping
for making many statements about management of soils
(7). Capability units are generally designated by adding
an Arabic numeral to the subclass symbol, for example,
IIe-2 or Ille-6.

Yields per acre

The average yields per acre that can be expected of the
principal crops under a high level of management are
shown in table 5. In any given year, yields may be higher
or lower than those indicated in the table because of
variations in rainfall and other climatic factors. Absence
of an estimated yield indicates that the crop is not suited
to or not commonly grown on the soil or that a given crop
is not commonly irrigated.

The estimated yields were based mainly on the ex-
perience and records of farmers, conservationists, and ex-
tension agents. Results of field trials and demonstrations
and available yield data from nearby counties were also
considered.

The yields were estimated assuming that the latest soil
and crop management practices were used. Hay and
pasture yields were estimated for the most productive
varieties of grasses and legumes suited to the soil. A few
farmers may be obtaining average yields higher than
those shown in table 5.

The management needed to achieve the indicated yields
of the various crops depends on the kind of soil and the
crop. Such management provides drainage, erosion con-
trol, and protection from flooding; the proper planting
and seeding rates; suitable high-yielding crop varieties;
appropriate tillage practices, including time of tillage and
seedbed preparation and tilling when soil moisture is
favorable; control of weeds, plant diseases, and harmful
insects; favorable soil reaction and optimum levels of
nitrogen, phosphorus, potassium, and trace elements for
each crop; effective use of crop residues, barnyard
manure, and green-manure crops; harvesting crops with
the smallest possible loss; and timeliness of all fieldwork.

The estimated yields reflect the productive capacity of
the soils for each of the principal crops. Yields are likely
to increase as new production technology is developed.
The productivity of a given soil compared with that of
other soils, however, is not likely to change.

Crops other than those shown in table 5 are grown in
the survey area, but estimated yields are not included
because the acreage of these crops is small. The local of-



WALWORTH COUNTY, SOUTH DAKOTA 59

fices of the Soil Conservation Service and the Coopera-
tive Extension Service can provide information about the
management concerns and productivity of the soils for
these crops.

Rangeland

By C. M. SCHUMACHER, range conservationist, Soil Conservation Ser-
vice.

About 34 percent of Walworth County is rangeland.
More than half of the farm income is derived from
livestock, principally cattle. Cow-calf-steer operations are
dominant throughout the county. The average size of
farms is 1,600 acres.

On many farms the forage produced on rangeland is
supplemented by crop stubble. In winter the native
forage is often supplemented by hay and protein concen-
trate. Creep feeding of calves and yearlings to increase
their market weight is practiced on some farms.

The native vegetation in many parts of the survey area
has been greatly depleted by continued excessive use.
Much of the acreage that was once mixed prairie is now
covered with short grasses and weeds. The amount of
forage produced may be less than half of that originally
produced. Productivity of the range can by increased by
using management that is effective for specific kinds of
soil and range sites.

Where climate and topography are about the same, dif-
ferences in the kind and amount of vegetation that range-
land can produce are related closely to the kind of soil.
Effective management is based on the relationships
among soils, vegetation, and water.

Table 6 shows, for each kind of soil, the name of the
range site; the total annual production of vegetation in
favorable, normal, and unfavorable years; the charac-
teristic vegetation; and the expected percentage of each
species in the composition of the potential natural plant
community. Soils not listed cannot support a natural plant
community of predominately grasses, grasslike plants,
forbs, or shrubs suitable for grazing or browsing. The fol-
lowing are explanations of column headings in table 6.

A range site is a distinctive kind of rangeland that dif-
fers from other kinds of rangeland in its ability to
produce a characteristic natural plant community. Soils
that produce a similar kind, amount, and proportion of
range plants are grouped into range sites. For those areas
where the relationship between soils and vegetation has
been established, range sites can be interpreted directly
from the soil map. Properties that determine the capacity
of the soil to supply moisture and plant nutrients have
the greatest influence on the productivity of range plants.
Soil reaction, salt content, and a seasonal high water table
are also important.

Total production refers to the amount of vegetation
that can be expected to grow annually on well managed
rangeland that is supporting the potential natural plant
community. It is expressed in pounds per acre of air-dry
vegetation for favorable, normal, and unfavorable years.

In a favorable year the amount and distribution of
precipitation and the temperatures are such that growing
conditions are substantially better than average; in a nor-
mal year these conditions are about average for the area;
in an unfavorable year, growing conditions are well below
average, generally because of low available soil moisture.

Dry weight refers to the total air-dry vegetation
produced per acre each year by the potential natural
plant community. Vegetation that is highly palatable to
livestock and vegetation that is unpalatable are included.
Some of the vegetation can also be grazed extensively by
wildlife.

Characteristic vegetation of grasses, grasslike plants,
forbs, and shrubs that make up most of the potential
natural plant community on each soil are listed by com-
mon name. Under Composition, the expected proportion
of each species is presented as the percentage, in air-dry
weight, of the total annual production of herbaceous and
woody plants. Because only major species are listed, per-
centages do not necessarily total 100. The amount that
can be used as forage depends on the kinds of grazing
animals and on the grazing season. Generally all of the
vegetation produced is not used.

Range management requires, in addition to knowledge
of the kinds of soil and the potential natural plant com-
munity, an evaluaton of the present condition of the
range vegetation in relation to its potential. Range condi-
tion is determined by comparing the present plant com-
munity with the potential natural plant community on a
particular range site. The more closely the existing com-
munity resembles the potential community, the better the
range condition. The objective in range management is to
control grazing so that the plants growing on a site are
about the same in kind and amount as the potential natu-
ral plant community for that site. Such management
generally results in the maximum production of vegeta-
tion, conservation of water, and control of erosion. Some-
times, however, a range condition somewhat below the
potential meets grazing needs, provides wildlife habitat
and protects soil and water resources.

The major management concern on most rangeland is
control of grazing so that the kinds and amounts of plants
that make up the potential natural plant community are
reestablished. Sound range management based on soil
survey information and other rangeland inventory infor-
mation is the basis for maintaining or improving forage
production.

Rangeland occurs generally as small scattered tracts
throughout the county. Larger tracts are in areas of the
Sansarc-Opal map unit near Lake Oahe, the Opal-Promise
map unit along Swan Creek, and the Vida-Zahl map unit
in the northeastern and southeastern corners of the coun-
ty. As a result of steep slopes, stoniness, or shallowness,
the major soils in these units are poorly suited to cultiva-
tion,

Native woods and windbreaks

By DaviD L. HINTZ, forester, Soil Conservation Service.
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Less than 2 percent of the acreage of Walworth County
is used for native trees and shrubs. The soils that support
trees and shrubs are not classified as woodland. The trees
and shrubs generally occur on range sites where soil and
water relationships are favorable for their establishment
and growth. It is likely that the trees and shrubs are
spreading from their original sites because prairie fires
are no longer common in the survey area.

Scattered individual plants or clumps of American elm,
green ash, hackberry, plains cottonwood, American plum,
common chokecherry, western snowberry, skunkbush
sumac, boxelder, silver buffaloberry, golden currant, bur
oak, and several species of wild rose are evident on Bow-
bells, Gettys, Highmore, Opal, Raber, Sansarc, Williams,
Vida, and Zahl soils in drainageways. Scattered plains cot-
tonwood, peachleaf willow, sandbar willow, common
chokecherry, and western snowberry grow where Teton-
ka and Parnell soils adjoin other soils, on the margins of
areas of Aquolls, and on Bon soils and Ustifluvents, chan-
neled. Russian-olive, an introduced species, is volunteer-
ing in many scattered areas of these soils.

The early settlers in Walworth County valued trees
and shrubs as a source of fuel and food. The flood plain of
the Missouri River was the chief area of trees and
shrubs. This area is now completely under Lake Oahe.
Other areas of native trees and shrubs are used mainly as
wildlife habitat.

Windbreaks have been planted since the days of the
early settlers. The early plantings were established
mainly for the protection of farmsteads and livestock.
Windbreaks that protect farmsteads and livestock are
still needed. In recent years field windbreaks have been
planted to help control soil blowing. Thousands of acres in
the county are still not protected by windbreaks.

Windbreaks are established to protect livestock,
buildings, and yards from winds and snow. Windbreaks
also help protect fruit trees and gardens, and they furnish
habitat for wildlife. Several rows of low- and high-grow-
ing broad-leaved and coniferous species provide the most
protection.

Field windbreaks are narrow plantings made at right
angles to the prevailing wind and at specific intervals
across the field, the interval depending on erodibility of
the soil. They protect cropland and crops from wind, hold
snow on the fields, and provide food and cover for wil-
dlife.

Environmental plantings help to beautify and screen
houses and other buildings and to abate noise. The plants,
mostly evergreen shrubs and trees, are closely spaced. A
healthy planting stock of suitable species planted properly
on a well prepared site and maintained in good condition
will assure a high degree of plant survival.

Table 7 shows the height that locally grown trees and
shrubs are expected to reach on various kinds of soil in 20
years. The estimates in table 7, based on measurements
and observation of established plantings that have been
given adequate care, can be used as a guide in planning
windbreaks and screens. Additional information about

planning windbreaks and screens and the planting and
care of trees can be obtained from local offices of the Soil
Conservation Service or the Cooperative Extension Ser-
vice or from nurserymen.

Wildlife habitat

By JouN B. FARLEY, biologist, Soil Conservation Service.

Wildlife habitat is a product of the soil and, like other
crops, responds to good management. The level of popula-
tion of suitable wildlife is determined by the essential
food and cover provided by the habitat. The nature and
adequacy of introduced and native habitat plants depend
on the suitability of the soil for growing the plants. The
habitat elements needed by wildlife generally require
several kinds of soil and combinations of land uses.

If the soils have the potential, wildlife habitat can be
created or improved by planting appropriate vegetation,
by maintaining the existing plant cover, or by helping the
natural establishment of desirable plants.

In table 8, the soils in the survey area are rated accord-
ing to their potential to support the main kinds of wildlife
habitat in the area. This information can be used in
planning for parks, wildlife refuges, nature study areas,
and other developments for wildlife; selecting areas that
are suitable for wildlife; selecting soils that are suitable
for creating, improving, or maintaining specific elements
of wildlife habitat; and determining the intensity of
management needed for each element of the habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good means that the element of
wildlife habitat or the kind of habitat is easily created,
improved, or maintained. Few or no limitations affect
management, and satisfactory results can be expected if
the soil is used for the designated purpose. A rating of
fair means that the element of wildlife habitat or kind of
habitat can be created, improved, or maintained in most
places. Moderately intensive management is required for
gatisfactory results. A rating of poor means that limita-
tions are severe for the designated element or kind of
wildlife habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor means that
restrictions for the element of wildlife habitat or kind of
wildlife are very severe, and that unsatisfactory results
can be expected. Wildlife habitat is impractical or even
impossible to create, improve, or maintain on soils having
such a rating. Natural habitats can be maintained on
these soils, but management is difficult and requires in-
tensive effort.

The elements of wildlife habitat are briefly described in
the following paragraphs.

Grain and seed crops are seed-producing annuals used
by wildlife. Examples are corn, sorghum, wheat, oats, and
barley. The major soil properties that affect the growth
of grain and seed crops are depth of the root zone, tex-
ture of the surface layer, available water capacity, wet-
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ness, slope, surface stoniness, and flood hazard. Soil tem-
perature and soil moisture are also considerations.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes that are planted for wildlife food
and cover. Examples are intermediate wheatgrass,
smooth bromegrass, sweetclover, and alfalfa. Major soil
properties that affect the growth of grasses and legumes
are depth of the root zone, texture of the surface layer,
available water capacity, wetness, flood hazard, and slope.
Soil temperature and soil moisture are also considera-
tions.

Wild herbaceous plants are native or naturally
established grasses and forbs, including weeds, that pro-
vide food and cover for wildlife. Examples are grasses,
forbs, and sedges. Major soil properties that affect the
growth of these plants are depth of the root zone, texture
of the surface layer, available water capacity, wetness,
and flood hazard. Soil temperature and soil moisture are
also considerations.

Hardwood trees and the associated woody understory
provide cover for wildlife and produce nuts or other fruit,
buds, catkins, twigs, bark, or foliage that wildlife eat. Ex-
amples are American plum, common chokecherry, silver
buffaloberry, Russian-olive, and green ash. Major soil pro-
perties that affect growth of hardwood trees and shrubs
are depth of the root zone, available water capacity, and
wetness.

Wetland plants are annual and perennial wild her-
baceous plants that grow on moist or wet sites, exclusive
of submerged or floating aquatics. They produce food or
cover for wildlife that use wetland as habitat. Examples
of wetland plants are smartweed, wild millet, cattail, salt-
grass, and cordgrass and rushes, sedges, and reeds. Major
soil properties affecting wetland plants are texture of the
surface layer, wetness, reaction, salinity, slope, and sur-
face stoniness.

Shallow water areas are bodies of water that have an
average depth of less than 8 feet and that are created by
excavation. Examples are shallow dugouts, level ditches,
and blasted ponds. Major soil properties affecting shallow
water areas are depth to bedrock, wetness, slope, and
permeability. The availability of a dependable water
supply is important if water areas are to be developed.

The kinds of wildlife habitat are briefly deseribed in
the following paragraphs.

Openland habitat consists of cropland, pasture,
meadows, and planted woodland. Animals attracted to this
habitat use other areas, such as naturally wooded tracts
and vegetated marshland, but they are most closely as-
sociated with cultivated areas. The kinds of wildlife at-
tracted to these areas include bobwhite quail, pheasant,
mourning dove, meadowlark, robin, cottontail, jackrabbit,
red fox, fox squirrel, raccoon, and whitetail deer.

Wetland habitat consists of open, marshy or swampy,
shallow-water areas where water-tolerant plants grow.
Some of the wildlife attracted to such areas are ducks,
geese, coot, herons, shore birds, redwing blackbird, mus-
krat, mink, and beaver.

Rangeland habitat consists of extensive areas of native
grassland. Wildlife attracted to rangeland include prong-
horned antelope, whitetail deer, mule deer, sharp-tailed
grouse, lark bunting, prairie chicken, mourning dove, mag-
pie, horned lark, coyote, red fox, bobeat, jackrabbit, and
prairie dog.

Engineering

Davip F. KONECHNE, agricultural engineer, Soil Conservation Ser-
vice, helped prepare this section.

This section provides information about the use of soils
for building sites, sanitary facilities, construction material,
and water management. Among those who can benefit
from this section are engineers, landowners, community
planners, town and city managers, land developers, buil-
ders, contractors, and farmers and ranchers.

The ratings in the engineering tables are based on test
data and estimated data in the “Soil properties” section.
The ratings were determined jointly by soil scientists and
engineers of the Soil Conservation Service using known
relationships between the soil properties and the behavior
of soils in various engineering uses.

Among the soil properties and site conditions identified
by a soil survey and used in determining the ratings in
this section were grain-size distribution, liquid limit,
plasticity index, soil reaction, depth to bedrock, hardness
of bedrock that is within 5 or 6 feet of the surface, soil
wetness, depth to a seasonal high water table, slope,
likelihood of flooding, natural soil structure or aggrega-
tion, in-place soil density, and geologic origin of the soil
material. Where pertinent, data about kinds of clay
minerals, mineralogy of the sand and silt fractions, and
the kind of absorbed cations were also considered.

On the basis of information assembled about soil pro-
perties, ranges of values can be estimated for erodibility,
permeability, corrosivity, shrink-swell potential, available
water capacity, shear strength, compressibility, slope sta-
bility, and other factors of expected soil behavior in en-
gineering uses. As appropriate, these values can be ap-
plied to each major horizon of each soil or to the entire
profile.

These factors of soil behavior affect construction and
maintenance of roads, airport runways, pipelines, founda-
tions for small buildings, ponds and small dams, irrigation
projects, drainage systems, sewage and refuse disposal
systems, and other engineering works. The ranges of
values can be used to: (1) select potential residential, com-
mercial, industrial, and recreational uses; (2) make
preliminary estimates pertinent to construction in a par-
ticular area; (3) evaluate alternative routes for roads,
streets, highways, pipelines, and underground cables; (4)
evaluate alternative sites for location of sanitary landfills,
onsite sewage disposal systems, and other waste disposal
facilities; (5) plan detailed onsite investigations of soils
and geology; (6) find sources of gravel, sand, clay, and
topsoil; (7) plan farm drainage systems, irrigation
systems, ponds, terraces, and other structures for soil and
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water conservation; (8) relate performance of structures
already built to the properties of the kinds of soil on
which they are built so that performance of similar struc-
tures on the same or a similar soil in other locations can
be predicted; and (9) predict the trafficability of soils for
cross-country movement of vehicles and construction
equipment.

Data presented in this section are useful for land-use
planning and for choosing alternative practices or
general designs that will overcome unfavorable soil pro-
perties and minimize soil-related failures. Limitations to
the use of these data, however, should be well understood.
First, the data are gemerally mot presented for soil
material below a depth of 5 or 6 feet. Also, because of the
scale of the detailed map in this soil survey, small areas
of soils'that differ from the dominant soil may be in-
cluded in mapping. Thus, these data do not eliminate the
need for onsite investigations, testing, and analysis by
personnel having expertise in the specific use contem-
plated.

The information is presented mainly in tables. Table 9
shows, for each kind of soil, the degree and kind of limita-
tions for building site development; table 10, for sanitary
facilities; and table 12, for water management. Table 11
shows the suitability of each kind of soil as a source of
construction materials.

The information in the tables, along with the soil map,
the soil descriptions, and other data provided in this sur-
vey can be used to make additional interpretations and to
construct interpretive maps for specific uses of land.

Some of the terms used in this soil survey have a spe-
cial meaning in soil science. Many of these terms are
defined in the Glossary.

Building site development

The degree and kind of soil limitations that affect shal-
low excavations, dwellings with and without basements,
small commercial buildings, and local roads and streets
are indicated in table 9. A slight limitation indicates that
soil properties are favorable for the specified use; any
limitation is minor and easily overcome. A moderate
limitation indicates that soil properties and site features
are unfavorable for the specified use, but the limitations
can be overcome or minimized by special planning and
design. A severe limitation indicates one or more soil pro-
perties or site features so unfavorable or difficult to over-
come that a major increase in construction effort, special
design, or intensive maintenance is required. For some
soils rated severe, such costly measures may not be feasi-
ble.

Shallow excavations are used for pipelines, sewerlines,
telephone and power transmission lines, basements, open
ditches, and cemetery plots. Such digging or trenching is
influenced by the soil wetness of a high seasonal water
table; the texture and consistence of soils; the tendency
of soils to cave in or slough; and the presence of very
firm, dense soil layers, bedrock, or large stones. In addi-

tion, excavations are affected by slope of the soil and the
probability of flooding. Ratings do not apply to soil
horizons below a depth of 6 feet unless otherwise noted.

In the soil series descriptions, the consistence of each
soil horizon is defined, and the presence of very firm or
extremely firm horizons, usually difficult to excavate, is
indicated.

Dwellings and small commercial buildings referred to
in table 9 are built on undisturbed soil and have founda-
tion loads of a dwelling no more than three stories high.
Separate ratings are made for small commercial buildings
without basements and for dwellings with and without
basements. For such structures, soils should be suffi-
ciently stable that cracking or subsidence from settling or
shear failure of the foundation does not occur. These
ratings were determined from estimates of the shear
strength, compressibility, and shrink-swell potential of the
soil. Soil texture, plasticity and in-place density, potential
frost action, soil wetness, and depth to a seasonal high
water table were also considered. Soil wetness and depth
to a seasonal high water table indicate potential difficulty
in providing adequate drainage for basements, lawns, and
gardens. Depth to bedrock, slope, and large stones in or
on the soil are also important considerations in the choice
of sites for these structures and were considered in
determining the ratings. Susceptibility to flooding is a
serious limitation.

Local roads and streets referred to in table 9 have an
all-weather surface that can carry light to medium traffic
all year. They consist of a subgrade of the underlying soil
material; a base of gravel, crushed rock fragments, or soil
material stabilized with lime or cement; and a flexible or
rigid surface, commonly asphalt or concrete. The roads
are graded with soil material at hand, and most cuts and
fills are less than 6 feet deep.

The load supporting capacity and the stability of the
soil as well as the quantity and workability of fill material
available are important in design and construction of
roads and streets. The classifications of the soil and the
soil texture, density, shrink-swell potential, and potential
frost action are indicators of the traffic supporting capaci-
ty used in making the ratings. Soil wetness, flooding,
slope, depth to hard rock or very compact layers, and con-
tent of large stones affect stability and ease of excava-
tion.

Sanitary facilities

Favorable soil properties and site features are needed
for proper functioning of septic tank absorption fields,
sewage lagoons, and sanitary landfills. The nature of the
soil is important in selecting sites for these facilities and
in identifying limiting soil properties and site features to
be considered in design and installation. Also, those soil
properties that affect ease of excavation or installation of
these facilities will be of interest to contractors and local
officials. Table 10 shows the degree and kind of limita-
tions of each soil for such uses and for use of the soil as
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daily cover for landfills. It is important to observe local
ordinances and regulations.

If the degree of soil limitation is expressed as slight,
soils are generally favorable for the specified use and
limitations are minor and easily overcome; if moderate,
soil properties or site features are unfavorable for the
specified use, but limitations can be overcome by special
planning and design; and, if severe, soil properties or site
features are so unfavorable or difficult to overcome that
major soil reclamation, special designs, or intensive main-
tenance is required.

Septic tank absorption fields are subsurface systems of
tile or perforated pipe that distribute effluent from a sep-
tic tank into the natural soil. Only the soil horizons
between depths of 18 and 72 inches are evaluated for this
use. The soil properties and site features considered are
those that affect the absorption of the effluent and those
that affect the construction of the system.

Properties and features that affect absorption of the
effluent are permeability, depth to seasonal high water
table, depth to bedrock, and susceptibility to flooding.
Stones, boulders, and shallowness to bedrock interfere
with installation. Excessive slope may cause lateral
seepage and surfacing of the effluent. Also, soil erosion
and soil slippage are hazards if absorption fields are in-
stalled on sloping soils.

In some soils, loose sand and gravel or fractured
bedrock is less than 4 feet below the tile lines. In these
soils the absorption field does not adequately filter the ef-
fluent, and ground water in the area may become con-
taminated.

Percolation tests are performed to determine the ab-
sorptive capacity of the soil and its suitability for septic
tank absorption fields. These tests should be performed
during the season when the water table is highest and the
soil is at minimum absorptive capacity.

On many of the soils that have moderate or severe
limitations for use as septic tank absorption fields, a
system to lower the seasonal water table could be in-
stalled or the size of the absorption field could be in-
creased so that performance is satisfactory.

Sewage lagoon areas are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons have a nearly level floor and
cut slopes or embankments of compacted soil material.
Aerobic lagoons generally are designed to hold sewage
within a depth of 2 to 5 feet. Nearly impervious soil
material for the lagoon floor and sides is required to
minimize seepage and contamination of ground water.
Soils that are very high in content of organic matter and
those that have cobbles, stones, or boulders are not suita-
ble. Unless the soil has very slow permeability, con-
tamination of ground water is a hazard where the
seasonal high water table is above the level of the lagoon
floor. In soils where the water table is seasonally high,
seepage of ground water into the lagoon can seriously
reduce the lagoon’s capacity for liquid waste. Slope, depth
to bedrock, and susceptibility to flooding also affect the

suitability of sites for sewage lagoons or the cost of con-
struction. Shear strength and permeability of compacted
soils affect the performance of embankments.

Sanitary landfill is solid waste (refuse) and soil that is
placed in successive layers either in excavated trenches
or on the surface of the soil. The waste is spread, com-
pacted, and covered daily with thin layers of soil. Landfill
areas are subject to heavy vehicular traffic. Risk of pol-
luting ground water and trafficability affect the suitabili-
ty of a soil for this use. The best soils have a loamy or
silty texture, have moderate to slow permeability, are
deep to a seasonal water table, and are not subject to
flooding. Clayey soils are likely to be sticky and difficult
to spread. Sandy or gravelly soils generally have rapid
permeability, which might allow noxious liquids to con-
taminate ground water. Seepage into the refuse increases
the risk of pollution of ground water.

In the trench type of landfill, ease of excavation also
affects the suitability of a soil for this purpose, so the soil
must be deep to bedrock and free of large stones and
boulders. Where the seasonal water table is high, water
seeps into trenches and causes problems in filling.

Unless otherwise stated, the limitations in table 10
apply only to the soil material within a depth of about 6
feet. If the trench is deeper, a limitation of slight or
moderate may not be valid. Site investigation is needed
before a site is selected.

In the area type of sanitary landfill, refuse is placed on
the surface of the soil in successive layers. The limitations
caused by soil texture, depth to bedrock, and stoniness do
not apply to this type of landfill. Soil wetness, however,
may be a limitation because of difficulty in operating
equipment.

Daily cover for landfill should be soil that is easy to
excavate and spread over the compacted fill in wet and
dry periods. Soils that are loamy or silty and free of
stones or boulders are better than other soils. Clayey
soils may be sticky and difficult to spread; sandy soils
may be subject to soil blowing.

The soils selected for final cover of landfills should be
suitable for growing plants. Of all the horizons, the A
horizon in most soils has the best workability, the most
organic matter, and the best potential for growing plants.
Thus, for either the area- or trench-type landfill, stockpil-
ing material from the A horizon for use as the surface
layer of the final cover is desirable.

Where it is necessary to bring in soil material for daily
or final cover, thickness of suitable soil material available
and depth to a seasonal high water table in soils sur-
rounding the sites should be evaluated. Other factors to
be evaluated are those that affect reclamation of the bor-
row areas. These factors include slope, erodibility, and
potential for plant growth,

Ratings are good, fair, and poor, which have, respec-
tively, meanings approximately parallel to the terms
slight, moderate, and severe.
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Construction materials

The suitability of each soil as a source of roadfill, sand,
gravel, and topsoil is indicated in table 11 by ratings of
good, fair, or poor. The texture, thickness, and organic-
matter content of each soil horizon are important factors
in rating soils for use as construction materials. Each soil
is evaluated to the depth observed, generally about 6 feet.

Roadfill is soil material used in embankments for
roads. Soils are evaluated as a source of roadfill for low
embankments, which generally are less than 6 feet high
and less exacting in design than high embankments. The
ratings reflect the ease of excavating and working the
material and the expected performance of the material
where it has been compacted and adequately drained. The
performance of soil after it is stabilized with lime or ce-
ment is not considered in the ratings, but information
about some of the soil properties that influence such per-
formance is given in the descriptions of the soil series.

The ratings apply to the soil material between the A
horizon and a depth of 5 to 6 feet. It is assumed that soil
horizons will be mixed during excavation and spreading.
Many soils have horizons of contrasting suitability within
their profile. The estimated engineering properties in
table 14 provide specific information about the nature of
each horizon. This information can help determine the
suitability of each horizon for roadfill.

Soils rated good are coarse grained. They have low
shrink-swell potential, low potential frost action, and few
cobbles and stones. They are at least moderately well
drained and have slopes of 15 percent or less. Soils rated
fair have a plasticity index of less than 15 and have other
limiting features, such as moderate shrink-swell potential,
moderately steep slopes, wetness, or many stones. If the
thickness of suitable material is less than 8 feet, the en-
tire soil is rated poor.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 11 provide
guidance as to where to look for probable sources and are
based on the probability that soils in a given area contain
gizable quantities of sand or gravel. A soil rated good or
fair has a layer of suitable material at least 3 feet thick,
the top of which is within a depth of 6 feet. Coarse frag-
ments of soft bedrock material, such as shale and silt-
stone, are not considered to be sand and gravel. Fine-
grained soils are not suitable sources of sand and gravel.

The ratings do not take into account depth to the water
table or other factors that affect excavation of the
material. Descriptions of grain size, kinds of minerals, and
stratification are given in table 14. Also, the soil series
descriptions provide detailed information on the profiles
and information on permeability and other characteristics
of the soils.

Topsoil is used in areas where vegetation is to be
established and maintained. Suitability is affected mainly
by the ease of working and spreading the soil material in
preparing a seedbed and by the ability of the soil material
to support plantlife. Also considered is the damage that
can result at the area from which the topsoil is taken.

The ease of excavation is influenced by the thickness of
suitable material, wetness, slope, and amount of stones.
The ability of the soil to support plantlife is determined
by texture, structure, and the amount of soluble salts or
toxic substances. Organic matter in the Al or Ap horizon
greatly increases the absorption and retention of moisture
and nutrients. Therefore, the soil material from these
horizons should be carefully preserved for later use.

Soils rated good have at least 16 inches of friable loamy
material at their surface. They are free of stones and cob-
bles, are low in content of gravel, and have gentle slopes.
They are low in soluble salts that can limit or prevent
plant growth. They are naturally fertile or respond well
to fertilizer. They are not so wet that excavation is dif-
ficult during most of the year.

Soils rated fair are loose sandy soils or firm loamy or
clayey soils in which the suitable material is only 8 to 16
inches thick or soils that have appreciable amounts of
gravel, stones, or soluble salt.

Soils rated poor are very sandy soils and very firm
clayey soils; soils with suitable layers less than 8 inches
thick; soils having large amounts of gravel, stones, or
soluble salt; steep soils; and poorly drained soils.

Although a rating of good is not based entirely on high
content of organic matter, a surface horizon is generally
preferred for topsoil because of its organic-matter con-
tent. This horizon is designated as Al or Ap in the soil se-
ries descriptions. The absorption and retention of
moisture and nutrients for plant growth are greatly in-
creased by organic matter.

Water management

Many soil properties and site features that affect water
management practices have been identified in this soil
survey. In table 12 soil and site features that affect use
are indicated for each kind of soil. This information is sig-
nificant in planning, installing, and maintaining water con-
trol structures.

Pond reservoir areas hold water behind a dam or em-
bankment. Soils best suited to this use have a low
seepage potential, which is determined by permeability
and the depth to fractured or permeable bedrock or other
permeable material.

Embankments, dikes, and levees require soil material
that is resistant to seepage, erosion, and piping and has
favorable stability, shrink-swell potential, shear strength,
and compaction characteristics. Large stones and organic
matter in a soil downgrade the suitability of a soil for use
in embankments, dikes, and levees.

Drainage of soil is affected by such soil properties as
permeability, texture, depth to bedrock, hardpan, or other
layers that affect the rate of water movement, depth to
the water table, slope, stability of ditchbanks, susceptibili-
ty to flooding, salinity and alkalinity, and availability of
outlets for drainage.

Irrigation is affected by such features as slope, suscep-
tibility to flooding, hazards of water erosion and soil
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blowing, texture, presence of salts. and alkali, depth of
root zone, rate of water intake at the surface, permeabili-
ty of the soil below the surface layer, available water
capacity, need for drainage, and depth to the water table.

Terraces and diversions are embankments or a com-
bination of channels and ridges constructed across a slope
to intercept runoff. They allow water to soak into the soil
or flow slowly to an outlet. Features that affect suitabili-
ty of a soil for terraces are uniformity and steepness of
slope; depth to bedrock, hardpan, or other unfavorable
material; large stones; permeability; ease of establishing
vegetation; and resistance to water erosion, soil blowing,
soil slipping, and piping.

Grassed waterways are constructed to channel runoff to
outlets at a nonerosive velocity. Features that affect the
use of soils for waterways are slope, permeability, erodi-
bility, wetness, and suitability for permanent vegetation.

Recreation

Lake Oahe, on the west side of the county, is a major
recreation area. This impoundment, created by the con-
struction of a dam on the Missouri River near the center
of the State, provides boating, fishing, and water skiing.
Several campgrounds, picnic areas, and other facilities
have been constructed along the shores. If the recreation
use of this lake increases, additional facilities will be
needed.

The soils of the survey area are rated in table 13 ac-
cording to limitations that affect their suitability for
recreation uses. The ratings are based on such restrictive
soil features as flooding, wetness, slope, and texture of
the surface layer. Not considered in these ratings, but im-
portant in evaluating a site, are location and accessibility
of the area, size and shape of the area and its scenic
quality, the ability of the soil to support vegetation, ac-
cess to water, potential water impoundment sites availa-
ble, and either access to public sewerlines or capacity of
the soil to absorb septic tank effluent. Soils subject to
flooding are limited, in varying degree, for recreation use
by the duration and intensity of flooding and the season
when flooding occurs. Onsite assessment of height, dura-
tion, intensity, and frequency of flooding is essential in
planning recreation facilities.

The degree of the limitation of the soils is expressed as
slight, moderate, or severe. Slight means that the soil pro-
perties are generally favorable and that the limitations
are minor and easily overcome. Moderate means that the
limitations can be overcome or alleviated by planning,
design, or special maintenance. Severe means that soil
properties are unfavorable and that limitations can be off-
set only by costly soil reclamation, special design, inten-
sive maintenance, limited use, or by a combination of
these measures.

The information in table 13 can be supplemented by in-
formation in other parts of this survey. Especially helpful
are interpretations for septic tank absorption fields, given
in table 10, and interpretations for dwellings without

basements and for local roads and streets, given in table
9,

Camp areas require such site preparation as shaping
and leveling for tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
ties and utility lines. Camp areas are subject to heavy
foot traffic and some vehicular traffic. The best soils for
this use have mild slopes and are not wet or subject to
flooding during the period of use. The surface has few or
no stones or boulders, absorbs rainfall readily but remains
firm, and is not dusty when dry. Strong slopes and stones
or boulders can greatly increase the cost of constructing
camping sites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for use as picnic areas are firm when
wet, are not dusty when dry, are not subject to flooding
during the period of use, and do not have slopes or stones
or boulders that will increase the cost of shaping sites or
of building access roads and parking areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones or boulders, is firm after rains,
and is not dusty when dry. If shaping is required to ob-
tain a uniform grade, the depth of the soil over bedrock
or hardpan should be enough to allow necessary grading.

Paths and trails for walking, horseback riding,
bicyeling, and other uses should require little or no
cutting and filling. The best soils for this use are those
that are not wet, are firm after rains, are not dusty when
dry, and are not subject to flooding more than once dur-
ing the annual period of use. They should have moderate
slopes and have few or no stones or boulders on the sur-
face.

Soil properties

Extensive data about soil properties are summarized on
the following pages. The two main sources of these data
are the many thousands of soil borings made during the
course of the survey and the laboratory analyses of
selected soil samples from typical profiles.

In making soil borings during field mapping, soil
scientists can identify several important soil properties.
They note the seasonal soil moisture condition or the
presence of free water and its depth. For each horizon in
the profile, they note the thickness and color of the soil
material; the texture, or amount of clay, silt, sand, and
gravel or other coarse fragments; the structure, or the
natural pattern of cracks and pores in the undisturbed
soil; and the consistence of the soil material in place
under the existing soil moisture conditions. They record
the depth of plant roots, determine the pH or reaction of
the soil, and identify any free carbonates.

Samples of soil material are analyzed in the laboratory
to verify the field estimates of soil properties and to
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determine all major properties of key soils, especially pro-
perties that cannot be estimated accurately by field ob-
servation. Laboratory analyses are not conducted for all
soil series in the survey area, but laboratory data for
many soil series not tested are available from nearby sur-
vey areas.

The available field and laboratory data are summarized
in tables. The tables give the estimated range of en-
gineering properties, the engineering classifications, and
the physical and chemical properties of each major
horizon of each soil in the survey area. They also present
data about pertinent soil and water features, engineering
test data, and data obtained from physical and chemical
laboratory analyses of soils.

Engineering properties

Table 14 gives estimates of engineering properties and
classifications for the major horizons of each soil in the
survey area.

Most soils have, within the upper 5 or 6 feet, horizons
of contrasting properties. Table 14 gives information for
each of these contrasting horizons in a typical profile.
Depth to the upper and lower boundaries of each horizon
is indicated. More information about the range in depth
and about other properties in each horizon is given for
each soil series in the section “Soil series and morpholo-
gy.”

Texture is described in table 14 in the standard terms
used by the U.S. Department of Agriculture. These terms
are defined according to percentages of sand, silt, and
clay in soil material that is less than 2 millimeters in
diameter. “Loam,” for example, is soil material that is 7 to
27 percent clay, 28 to 50 percent silt, and less than 52 per-
cent sand. If a soil contains gravel or other particles
coarser than sand, an appropriate modifier is added, for
example, “gravelly loam.” Other texture terms are
defined in the Glossary.

The two systems commonly used in classifying soils for
engineering use are the Unified Soil Classification System
(Unified) (2) and the system adopted by the American
Association of State Highway and Transportation Offi-
cials (AASHTO) (1).

The Unified system classifies soils according to proper-
ties that affect their use as construction material. Soils
are classified according to grain-size distribution of the
fraction less than 38 inches in diameter, plasticity index,
liquid limit, and organic-matter content. Soils are grouped
into 15 classes—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 have a dual classification symbol, for example, CL-
ML.

The AASHTO system classifies soils according to those
properties that affect their use in highway construction
and maintenance. In this system a mineral soil is clas-

sified in one of seven basic groups ranging from A-1
through A-7 on the basis of grain-size distribution, liquid
limit, and plasticity index. Soils in group A-1 are coarse
grained and low in content of fines. At the other extreme,
in group A-7, are fine-grained soils. Highly organic soils
are classified in group A-8 on the basis of visual inspec-
tion,

When laboratory data are available, the A-1, A-2, and
A-7 groups are further classified as follows: A-1-a, A-1-b,
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-T7-6. As an addi-
tional refinement, the desirability of soils as subgrade
material can be indicated by a group index number. These
numbers range from 0 for the best subgrade material to
20 or higher for the poorest. The AASHTO classification
for soils tested in the survey area, with group index num-
bers in parentheses, is given in table 17. The estimated
classification, without group index numbers, is given in
table 14. Also in table 14 the percentage, by weight, of
rock fragments more than 8 inches in diameter is esti-
mated for each major horizon. These estimates are deter-
mined mainly by observing volume percentage in the field
and then converting that, by formula, to weight percent-
age.

Percentage of the soil material less than 3 inches in
diameter that passes each of four sieves (U.S. standard)
is estimated for each major horizon. The estimates are
based on tests of soils that were sampled in the survey
area and in nearby areas and on field estimates from
many borings made during the survey.

Liquid limit and plasticity index indicate the effect of
water on the strength and consistence of soil. These in-
dexes are used in both the Unified and AASHTO soil
classification systems. They are also used as indicators in
making general predictions of soil behavior. Range in
liquid limit and plasticity index are estimated on the basis
of test data from the survey area or from nearby areas
and on observations of the many soil borings made during
the survey.

Physical and chemical properties

Table 15 shows estimated values for several soil charac-
teristics and features that affect behavior of soils in en-
gineering uses. These estimates are given for each major
horizon, at the depths indicated, in the typical pedon of
each soil. The estimates are based on field observations
and on test data for these and similar soils.

Permeability is estimated on the basis of known rela-
tionships among the soil characteristics observed in the
field—particularly soil structure, porosity, and gradation
or texture—that influence the downward movement of
water in the soil. The estimates are for vertical water
movement when the soil is saturated. Not considered in
the estimates is lateral seepage or such transient soil fea-
tures as plowpans and surface crusts. Permeability of the
soil is an important factor to be considered in planning
and designing drainage systems, in evaluating the poten-
tial of soils for septic tank systems and other waste
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disposal systems, and in many other aspects of land use
and management.

Available water capacity is rated on the basis of soil
characteristics that influence the ability of the soil to hold
water and make it available to plants. Important charac-
teristics are content of organic matter, soil texture, and
soil structure. Shallow-rooted plants are not likely to use
the available water from the deeper soil horizons. Availa-
ble water capacity is an important factor in the choice of
plants or crops to be grown and in the design of irrigation
gystems,

Soil reaction is expressed as a range in pH values. The
range in pH of each major horizon is based on many field
checks. For many soils, the values have been verified by
laboratory analyses. Soil reaction is important in selecting
the crops, ornamental plants, or other plants to be grown;
in evaluating soil amendments for fertility and stabiliza-
tion; and in evaluating the corrosivity of soils.

Salinity is expressed as the electrical conductivity of
the saturation extract, in millimhos per centimeter at 25
degrees C. Estimates are based on field and laboratory
measurements at representative sites of the nonirrigated
soils. The salinity of individual irrigated fields is affected
by the quality of the irrigation water and by the frequen-
cy of water application. Hence, the salinity of individual
fields can differ greatly from the value given in table 15.
Salinity affects the suitability of a soil for crop produc-
tion, its stability when used as a construction material,
and its potential to corrode metal and concrete.

Shrink-swell potential depends mainly on the amount
and kind of clay in the soil. Laboratory measurements of
the swelling of undisturbed clods were made for many
soils. For others the swelling was estimated on the basis
of the kind and amount of clay in the soil and on mea-
surements of similar soils. The size of the load and the
magnitude of the change in soil moisture content also in-
fluence the swelling of soils. Shrinking and swelling of
some so0ils can cause damage to building foundations,
basement walls, roads, and other structures unless special
designs are used. A high shrink-swell potential indicates
that special design and added expense may be required if
the planned use of the soil will not tolerate large volume
changes.

Risk of corrosion pertains to potential soil-induced
chemical action that dissolves or weakens uncoated steel
or concrete. The rate of corrosion of uncoated steel is re-
lated to soil moisture, particle-size distribution, total acidi-
ty, and electrical conductivity of the soil material. The
rate of corrosion of concrete is based mainly on the
sulfate content, texture, and acidity of the soil. Protective
measures for steel or more resistant concrete help to
avoid or minimize damage resulting from the corrosion.
Uncoated steel intersecting soil boundaries or soil
horizons is more susceptible to corrosion than an installa-
tion that is entirely within one kind of soil or within one
soil horizon.

Erosion factors are used to predict the erodibility of a
soil and its tolerance to erosion in relation to specific

kinds of land use and treatment. The soil erodibility fac-
tor (K) is a measure of the susceptibility of the soil to
erosion by water. Soils having the highest K values are
the most erodible. K values range from 0.10 to 0.64. To
estimate annual soil loss per acre, the K value of a soil is
modified by factors representing plant cover, grade and
length of slope, management practices, and climate. The
goil-loss tolerance factor (T) is the maximum rate of soil
erosion, whether from rainfall or soil blowing, that can
occur without reducing crop production or environmental
quality. The rate is expressed in tons of soil loss per acre
per year.

Wind erodibility groups are made up of soils that have
similar properties that affect their resistance to soil blow-
ing if cultivated. The groups are used to predict the
susceptibility of soil to blowing and the amount of soil
lost as a result of blowing. Soils are grouped according to
the following distinctions:

1. Sands, coarse sands, fine sands, and very fine sands.
These soils are extremely erodible, so vegetation is dif-
ficult to establish. They are generally not suitable for
crops.

2. Loamy sands, loamy fine sands, and loamy very fine
sands. These soils are very highly erodible, but crops can
be grown if intensive measures to control soil blowing are
used.

3. Sandy loams, coarse sandy loams, fine sandy loams,
and very fine sandy loams. These soils are highly erodi-
ble, but crops can be grown if intensive measures to con-
trol soil blowing are used.

4L. Calcareous loamy soils that are less than 35 percent
clay and more than 5 percent finely divided calcium car-
bonate. These soils are erodible, but crops can be grown if
intensive measures to control soil blowing are used.

4. Clays, silty clays, clay loams, and silty clay loams
that are more than 35 percent clay. These soils are
moderately erodible, but crops can be grown if measures
to control soil blowing are used.

5. Loamy soils that are less than 18 percent clay and
less than 5 percent finely divided calcium carbonate and
sandy clay loams and sandy clays that are less than 5 per-
cent finely divided calcium carbonate. These soils are
slightly erodible, but crops can be grown if measures to
control soil blowing are used.

6. Loamy soils that are 18 to 35 percent clay and less
than 5 percent finely divided calcium carbonate, except
silty clay loams. These soils are very slightly erodible, and
crops can easily be grown.

7. Silty clay loams that are less than 35 percent clay
and less than 5 percent finely divided calcium carbonate.
These soils are very slightly erodible, and crops can easily
be grown.

8. Stony or gravelly soils and other soils not subject to
soil blowing.
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Soil and water features

Table 16 contains information helpful in planning land
uses and engineering projects that are likely to be af-
fected by soil and water features.

The Hydrologic group is used to estimate runoff from
precipitation. Soils not protected by vegetation are placed
in one of four groups on the basis of the intake of water
after the soils have been wetted and have received
precipitation from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low ru-
noff potential) when thoroughly wet. These consist chiefly
of deep, well drained to excessively drained sands or
gravels. These soils have a high rate of water transmis-
sion.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
to deep, moderately well drained to well drained soils that
have moderately fine texture to moderately coarse tex-
ture. These soils have a moderate rate of water transmis-
sion.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils that have a
layer that impedes the downward movement of water or
soils that have moderately fine texture or fine texture.
These soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate high
runoff potential) when thoroughly wet. These consist
chiefly of clay soils that have a high shrink-swell poten-
tial, soils that have a permanent high water table, soils
that have a claypan or clay layer at or near the surface,
and soils that are shallow over nearly impervious materi-
al. These soils have a very slow rate of water transmis-
sion.

Flooding is the temporary covering of soil with water
from overflowing streams, with runoff from adjacent
slopes, and by tides. Water standing for short periods
after rainfall or snowmelt and water in swamps and
marshes are not considered flooding. Flooding is rated in
general terms that describe the frequency and duration of
flooding and the time of year when flooding is most like-
ly. The ratings are based on evidence in the soil profile of
the effects of flooding, namely thin strata of gravel, sand,
silt, or, in places, clay deposited by floodwater; irregular
decrease in organic-matter content with increasing depth;
and absence of distinctive soil horizons that form in soils
of the area that are not subject to flooding. The ratings
are also based on local information about floodwater
levels in the area and the extent of flooding and on infor-
mation that relates the position of each soil on the land-
scape to historic floods.

The generalized description of flood hazards is of value
in land-use planning and provides a valid basis for land-
use restrictions. The soil data are less specific, however,
than those provided by detailed engineering surveys that
;ielineate flood-prone areas at specific flood frequency
evels.

High water table is the highest level of a saturated
zone more than 6 inches thick for a continuous period of
more than 2 weeks during most years. The depth to a
seasonal high water table applies to undrained soils. Esti-
mates are based mainly on the relationship between gray-
ish colors or mottles in the soil and the depth to free
water observed in many borings made during the course
of the soil survey. Indicated are the depth to the seasonal
high water table; the kind of water table, that is, perched,
artesian, or apparent; and the months of the year that the
water table commonly is high. Only saturated zones above
a depth of 5 or 6 feet are indicated.

Information about the seasonal high water table helps
in assessing the need for specially designed foundations,
the need for specific kinds of drainage systems, and the
need for footing drains to insure dry basements. Such in-
formation is also needed to decide whether or not con-
struction of basements is feasible and to determine how
septic tank absorption fields and other underground in-
stallations will function. Also, a seasonal high water table
affects ease of excavation.

Depth to bedrock is shown for all soils that are under-
lain by bedrock at a depth of 5 to 6 feet or less. For many
soils, the limited depth to bedrock is a part of the defini-
tion of the soil series. The depths shown are based on
measurements made -in many soil borings and on other
observations during the soil mapping. The kind of bedrock
and its hardness as related to ease of excavation is also
shown. Rippable bedrock can be excavated with a single-
tooth ripping attachment on a 200-horsepower tractor, but
hard bedrock generally requires blasting.

Potential frost action refers to the likelihood of damage
to pavements and other structures by frost heaving and
low soil strength after thawing. Frost action results from
the movement of soil moisture into the freezing tempera-
ture zone in the soil, which causes ice lenses to form. Soil
texture, temperature, moisture content, porosity, permea-
bility, and content of organic matter are the most impor-
tant soil properties that affect frost action. It is assumed
that the soil is not covered by insulating vegetation or
snow and is not artificially drained. Silty and clayey soils
that have a high water table in winter are most suscepti-
ble to frost action. Well drained very gravelly or sandy
soils are the least susceptible.

Engineering test data

The results of analyses of engineering properties of
several typical soils of the survey area are given in table
17.

The data presented are for soil samples that were col-
lected from carefully selected sites. The soil profiles sam-
pled are typical of the series discussed in the section “Soil
series and morphology.” The soil samples were analyzed
by the South Dakota Department of Highways.

The methods used in obtaining the data are listed by
code in the next paragraph. Most of the codes, in
parentheses, refer to the methods assigned by the Amer-
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ican Association of State Highway and Transportation Of-
ficials. The code for Unified classification is assigned by
the American Society for Testing and Materials.

The methods and codes are AASHTO classification (M-
145-66); Unified classification (D-2487-69T); mechanical
analysis (T88-57); liquid limit (T89-60); plasticity index
(T90-56); and moisture-density, method A (T99-57).

Soil series and morphology

In this section, each soil series recognized in the survey
area is described in detail. The descriptions are arranged
in alphabetic order by series name.

Characteristics of the soil and the material in which it
formed are discussed for each series. The soil is then
compared to similar soils and to nearby soils of other se-
ries. Then a pedon, a small three-dimensional area of soil
typical of the soil series in the survey area, is described.
The detailed descriptions of each soil horizon follow stan-
dards in the Soil Survey Manual (5). Unless otherwise
noted, colors described are for dry soil.

Following the pedon description is the range of impor-
tant characteristics of the soil series in this survey area.
Phases, or map units, of each soil series are described in
the section “Soil maps for detailed planning.”

Agar series

The Agar series consists of deep, well drained,
moderately permeable soils that formed in silty loess.
These soils are on uplands. Slopes range from 0 to 9 per-
cent.

Agar soils are similar to Highmore soils and are near
Lowry, Mobridge, and Sully soils. Highmore soils formed
in silty drift and have a C horizon that commonly is
stratified with thin lenses of very fine sand and fine sand.
Lowry soils lack argillic horizons and are coarse-silty.
Mobridge soils have a mollic epipedon that is more than
20 inches thick. Sully soils lack a mollic epipedon and are
coarse-silty.

Typical pedon of Agar silt loam, 2 to 6 percent slopes,
460 feet west and 140 feet south of the northeast corner
of sec. 7, T. 122 N, R. 78 W.

Ap—0 to 6 inches; dark gray (10YR 4/1) silt loam, very dark gray
(10YR 3/1) moist; weak fine granular structure; soft, very friable,
slightly sticky; many roots; neutral; abrupt smooth boundary.

B21t—6 to 9 inches; dark brown (10YR 4/3) silty clay loam, very dark
grayish brown (10YR 8/2) moist; moderate medium prismatie struc-
ture parting to moderate medium subangular blocky; slightly hard,
friable, slightly sticky and slightly plastic; many roots; neutral;
gradual smooth boundary.

B22t—9 to 18 inches; grayish brown (10YR 65/2) silty clay loam, dark
grayish brown (10YR 4/2) moist; weak medium prismatic structure
parting to weak medium subangular blocky; slightly hard, friable,
slightly sticky and slightly plastic; common roots; mildly alkaline;
clear wavy boundary.

B3ca—18 to 24 inches; light brownish gray (2.6Y 6/2) light silty clay
loam, dark grayish brown (2.5Y 4/2) moist; weak coarse prismatic
structure parting to weak medium subangular blocky; slightly hard,
friable, slightly sticky and slightly plastic; few roots; common fine

segregations of lime; strong effervescence; moderately alkaline;
gradual smooth boundary.

C1—24 to 40 inches; pale brown (10YR 6/3) silt loam, brown (10YR 5/3)
moist; weak coarse subangular blocky structure; slightly hard, fria-
ble, slightly sticky and slightly plastic; few fine segregations of
lime; strong effervescence; moderately. alkaline; gradual smooth
boundary.

C2—40 to 60 inches; pale brown (10YR 6/3) silt loam, brown (10YR 5/3)
moist; massive; slightly hard, friable, slightly sticky and slightly
plastic; few fine segregations of lime; strong effervescence;
moderately alkaline.

Thickness of the solum ranges from 16 to 86 inches, and depth to free
carbonates ranges from 11 to 22 inches. The mollic epipedon is 7 to 16
inches thick.

The A horizon has value of 4 or 5 (2 or 3 moist) and chroma of 1 or 2.
It is 3 to 8 inches thick. The B2t horizon has hue of 10YR or 2.5Y. It is
silty clay loam or heavy silt loam averaging between 26 and 35 percent
clay. The C horizon has hue of 10YR or 2.5Y, value of 6 or 6 (4 or
moist), and chroma of 2 or 8. It is silt loam or silty clay loam, but in
some pedons it is clay loam at a depth of 40 to 60 inches. The C horizon
is mildly alkaline or moderately alkaline.

Akaska series

The Akaska series consists of well drained soils that
are moderately permeable in the upper part and rapidly
permeable in the lower part. These soils formed in silty
material that is moderately deep over sand and gravel.
They are on glacial outwash plains and stream terraces.
Slopes range from 0 to 6 percent.

Akaska soils commonly are near Bowdle, Lehr, and
Mobridge soils. Bowdle and Lehr soils contain more sand
and less silt in the B horizon than Akaska soils. Mobridge
soils have a mollic epipedon that is more than 20 inches
thick and do not have sand and gravel within a depth of
40 inches.

Typical pedon of Akaska silt loam, 0 to 2 percent
slopes, 1,452 feet north and 132 feet east of the southwest
corner of sec. 22, T. 121 N,, R. T4 W.

Ap—0 to 7 inches; dark gray (10YR 4/1) silt loam, very dark gray
(10YR 8/1) moist; weak fine granular structure; soft, very friable,
slightly sticky and slightly plastic; many roots; neutral; abrupt
smooth boundary.

B21t—7 to 15 inches; dark grayish brown (10YR 4/2) silty clay loam,
very dark grayish brown (10YR 3/2) moist; moderate fine and medi-
um prismatic structure parting to moderate medium subangular
blocky; hard, friable, slightly sticky and slightly plastic; common
roots; neutral; gradual smooth boundary.

B22t-—15 to 21 inches; grayish brown (2.5Y 5/2) silty clay loam, dark
grayish brown (26Y 4/2) moist; weak medium prismatic structure
parting to moderate medium subangular blocky; slightly hard, fria-
ble, slightly sticky and slightly plastic; few roots; mildly alkaline;
gradual smooth boundary.

B3ca—21 to 26 inches; light brownish gray (2.5Y 6/2) silty clay loam,
grayish brown (2.6Y 5/2) moist; weak coarse prismatic structure
parting to weak fine and medium subangular blocky; slightly hard,
friable, slightly sticky and slightly plastic; few fine segregations of
lime; strong effervescence; mildly alkaline; gradual smooth bounda-

ry.

Clca—26 to 34 inches; light brownish gray (2.6Y 6/2) silt loam, grayish
brown (25Y 5/2) moist; massive; soft, friable, slightly sticky and
slightly plastic; common fine segregations of lime; strong effer-
vescence; moderately alkaline; clear smooth boundary.

I11C2—34 to 60 inches; varicolored sand and gravel; single grained; loose;
slight effervescence; moderately alkaline.
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Depth to sand and gravel ranges from 20 to 40 inches, and depth to
free carbonates ranges from 16 to 26 inches. The mollic epipedon is 8 to
17 inches thick.

The A horizon has value of 3 to & (2 or 3 moist) and chroma of 1 or 2.
It is slightly acid or neutral and is 6 to 9 inches thick. The B2t horizon
has chroma of 2 or 3. It is silty clay loam or heavy silt loam averaging
between 26 and 35 percent clay. The B3ca and Cca horizons have hue of
10YR or 2.8Y, value of 5 to 7 (4 or b moist), and chroma of 2 or 3. The
Cea horizon is dominantly silt loam, but it is silty clay loam or loam in
some pedons. The IIC horizon is mildly alkaline or moderately alkaline.

Arveson series

The Arveson series consists of deep, poorly drained
soils that are moderately rapidly permeable in the upper
part and rapidly permeable in the lower part. These soils
formed in alluvium. They are on uplands along
drainageways. They are high in content of free car-
bonates. Slopes range from 0 to 2 percent.

Arveson soils are near Hecla and Maddock soils and are
similar to Regan soils. Hecla and Maddock soils are better
drained than Arveson soils and lack a calcic horizon.
Regan soils are fine-silty.

Typical pedon of Arveson sandy loam, wet, 760 feet
east and 75 feet south of the northwest corner of sec. 2,
T.124 N, R. 76 W.

A11—0 to 6 inches; dark gray (10YR 4/1) sandy loam, black (10YR 2/1)
moist; weak fine granular structure; soft, very friable; slight effer-
vescence; mildly alkaline; clear wavy boundary.

A12—6 to 13 inches; dark gray (10YR 4/1) sandy loam, black (10YR 2/1)
moist; weak medium prismatic structure parting to weak medium
subangular blocky; slightly hard, very friable; slight effervescence;
mildly alkaline; gradual smooth boundary.

Clgea—13 to 21 inches; light brownish gray (2.6Y 6/2) sandy loam, gray-
ish brown (2.5Y 5/2) moist; common fine distinct mottles, light gray
(10YR 7/1) moist, and few fine distinet mottles, yellowish brown
(10YR 5/6) moist; weak coarse subangular blocky structure; slightly
hard, very friable; violent effervescence; moderately alkaline; clear
wavy boundary.

C2g—21 to 60 inches; light brownish gray (2.6Y 6/2) sand, grayish
brown (2.5Y 5/2) moist; common fine distinct mottles, yellowish
brown (10YR 6/6) and light gray (10YR 7/1) moist; single grained;
loose; strong effervescence; moderately alkaline.

Depth to loamy fine sand or coarser sediments is 20 inches or more.
The mollic epipedon is 7 to 15 inches thick. The calcium carbonate
equivalent ranges from 15 to 30 percent within a depth of 15 inches.
Reaction in all horizons is mildly alkaline or moderately alkaline.

The A horizon is neutral or has hue of 10YR to 5Y, value of 3 to 5 (2
or 3 moist), and chroma of 1 or less. It is dominantly sandy loam, but it
is fine sandy loam or loam in some pedons. It is 10 to 15 inches thick.
The C horizon is neutral or has hue of 2.6Y or 5Y, value of 5 to 7 (4 to 6
moist), and chroma of 1 or 2. The C1 horizon is fine sandy loam in some
pedons. The C2 horizon ranges from sand to fine sandy loam.

Bon series

The Bon series consists of deep, well drained and
moderately well drained, moderately permeable soils that
formed in alluvium. These soils are on low terraces and
bottom land. Slopes range from 0 to 2 percent.

Bon soils are similar to Bowbells and Mobridge soils.
Bowbells and Mobridge soils have an argillic horizon. In
addition, Mobridge soils have a fine-silty control section.

Typical pedon of Bon loam 100 feet east and 1,980 feet
north of the southwest corner of sec. 15, T. 124 N, R. 76
Ww.

Ap—0 to 8 inches; dark gray (10YR 4/1) loam, very dark gray (10YR
8/1) moist; weak fine granular structure; soft, very friable; mildly
alkaline; abrupt smooth boundary.

A12—8 to 12 inches; grayish brown (10YR 5/2) loam, very dark grayish
brown (10YR 3/2) moist; weak coarse subangular blocky structure
parting to weak fine granular; slightly hard, very friable; few fine
segregations of lime; strong effervescence; moderately alkaline;
gradual smooth boundary.

A13—12 to 17 inches; dark grayish brown (10YR 4/2) loam, very dark
gray (10YR 8/1) moist; weak coarse prismatic structure parting to
weak fine and medium subangular blocky; slightly hard, very fria-
ble; few fine segregations of lime; strong effervescence; moderately
alkaline; gradual smooth boundary.

Al14—17 to 27 inches; dark gray (10YR 4/1) loam, very dark gray (10YR
8/1) moist; weak coarse prismatic structure parting to weak fine
and medium subangular blocky; soft, very friable; few fine segrega-
tions of lime; strong effervescence; moderately alkaline; clear wavy
boundary.

Clca—27 to 87 inches; grayish brown (10YR 5/2) light clay loam, dark
grayish brown (10YR 4/2) moist; weak coarse subangular blocky
structure; slightly hard, friable, slightly sticky and slightly plastic;
common fine segregations of lime; strong effervescence; moderately
alkaline; clear wavy boundary.

A1b—37 to 50 inches; dark gray (10YR 4/1) clay loam, very dark grayish
brown (10YR 3/2) moist; weak coarse subangular blocky structure;
slightly hard, friable, slightly sticky and slightly plastic; few fine
segregations of lime; slight effervescence; moderately alkaline; clear
wavy boundary.

C2—50 to 60 inches; grayish brown (2.5Y 5/2) clay loam, dark grayish
brown (2.5Y 4/2) moist; weak coarse subangular blocky structure;
hard, firm, slightly sticky and slightly plastic; few fine segregations
of lime; slight effervescence; moderately alkaline.

Typically, depth to free carbonates ranges from 6 to 13 inches, but
some pedons are calcareous at the surface. The mollic epipedon is 20 to
38 inches thick.

The A horizon has hue of 10YR or 2.5Y, value of 3 to 6 (2 to 4 moist),
and chroma of 1 or 2. It is dominantly loam, but it ranges from fine
sandy loam to silt loam. It is 20 to 36 inches thick. The C horizon has
hue of 10YR, 2.6Y, or 5Y; value of 5 to 7 (4 or § moist); and chroma of 2
or 3. It is clay loam, loam, or silt loam and commonly is stratified with
thin layers of silty clay loam, fine sandy loam, and loamy fine sand.
Some pedons lack a buried A horizon.

Bowbells series

The Bowbells series consists of deep, moderately well
drained soils that are moderately permeable in the upper
part and moderately slowly permeable in the lower part.
These soils formed in alluvium and the underlying glacial
till. They are in swales on uplands. Slopes range from 0 to
3 percent.

Bowbells soils in Walworth County are taxadjuncts to
the Bowbells series because the A horizon has chroma of
less than 1.5. This difference, however, does not alter the
use or behavior of the soils.

Bowbells soils are similar to Mobridge soils and are
near Williams soils. Mobridge soils have a fine-silty B
horizon. Williams soils have a mollic epipedon that is less
than 16 inches thick.

Typical pedon of Bowbells loam, 0 to 3 percent slopes,
1,245 feet south and 140 feet west of the northeast corner
of sec. 35, T. 124 N, R. T4 W,
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Al1—0 to 10 inches; very dark gray (10YR 8/1) loam, black (10YR 2/1)
moist; weak fine and medium prismatic structure parting to strong
fine granular; soft, friable, slightly sticky and slightly plastic;
slightly acid; clear wavy boundary.

B21t—10 to 18 inches; dark grayish brown (10YR 4/2) clay loam, very
dark grayish brown (10YR 3/2) moist; moderate medium prismatic
structure parting to moderate medium blocky; hard, firm, slightly
sticky and slightly plastic; slightly acid; gradual wavy boundary.

B22t—18 to 28 inches; dark grayish brown (10YR 4/2) clay loam, very
dark grayish brown (10YR 3/2) moist; moderate medium prismatic
structure parting to moderate medium blocky; hard, firm, slightly
sticky and slightly plastic; neutral; clear wavy boundary.

Clca—28 to 89 inches; light brownish gray (2.6Y 6/2) clay loam, grayish
brown (2.5Y 5/2) moist; weak medium subangular blocky structure;
slightly hard, firm, slightly sticky and slightly plastic; common fine
and medium segregations of lime; strong effervescence; moderately
alkaline; gradual wavy boundary.

C2—89 to 60 inches; light brownish gray (2.5Y 6/2) clay loam, grayish
brown (2.6Y 5/2) moist; common fine faint mottles, yellowish brown
(10YR 65/6) and gray (10YR 6/1) moist; massive; hard, firm, slightly
sticky and slightly plastic; few fine segregations of lime; strong ef-
fervescence; moderately alkaline.

Thickness of the solum and depth to free carbonates range from 22 to
33 inches. The mollic epipedon is more than 16 inches thick in all areas
and typically is more than 20 inches thick.

The A horizon has value of 3 to 5 (2 or 3 moist) and chroma of 1. It is
slightly acid or neutral and is 9 to 15 inches thick. The B2t horizon has
hue of 10YR or 2.5Y, value of 4 to 6 (2 to 4 moist), and chroma of 2 or 3.
It is dominantly clay loam, but in places it is loam. The B2t horizon
averages between 25 and 35 percent clay. Some pedons have a B3
horizon. The C horizon has value of 4 to 6 (3 to 5 moist) and chroma of 2
to 4. It is clay loam or loam.

Bowdle series

The Bowdle series consists of well drained soils that
are moderately permeable in the upper part and rapidly
permeable in the lower part. These soils are moderately
deep over sand and gravel. They formed in glacial out-
wash. They are on terraces and uplands. Slopes range
from 0 to 15 percent.

Bowdle soils are similar to Akaska, Divide, and Lehr
soils and are near Wabek soils. Akaska soils have an ar-
gillic horizon and are fine-silty. Divide soils have a calcic
horizon within a depth of 16 inches and are wetter than
Bowdle soils. Lehr and Wabek soils are less than 20
inches deep over sand and gravel.

Typical pedon of Bowdle loam, 0 to 2 percent slopes,
120 feet south and 93 feet west of the northeast corner of
sec.12) T.122 N, R. 14 W.

Ap—0 to 7 inches; dark grayish brown (10YR 4/2) loam, very dark
brown (10YR 2/2) moist; moderate fine and medium granular struc-
ture; soft, friable, slightly sticky and slightly plastic; neutral; abrupt
smooth boundary.

B21—7 to 15 inches; dark grayish brown (10YR 4/2) loam, very dark
grayish brown (10YR 3/2) moist; moderate medium prismatic struc-
ture parting to moderate medium subangular blocky; slightly hard,
friable, slightly sticky and slightly plastic; neutral; gradual wavy
boundary.

B22—15 to 21 inches; dark grayish brown (10YR 4/2) loam, very dark
grayish brown (10YR 38/2) moist; moderate medium and coarse
prismatic structure parting to moderate medium subangular blocky;
slightly hard, friable, slightly sticky and slightly plastic; neutral;
clear smooth boundary.

Clca—21 to 25 inches; dark grayish brown (10YR 4/2) gravelly loam,
very dark grayish brown (10YR 3/2) moist; weak coarse subangular
blocky structure; soft, very friable, slightly sticky and slightly
plastic; few lime-coated pebbles; few fine shale fragments; few fine
and medium brown stains and segregations of iron and manganese
oxide; few fine segregations of lime; slight effervescence; neutral;
abrupt wavy boundary.

11C2—256 to 60 inches; varicolored sand and gravel; single grained; loose;
few fine shale fragments; strong effervescence; mildly alkaline.

Depth to sand and gravel ranges from 20 to 40 inches. Depth to free
carbonates ranges from 15 to 28 inches. The mollic epipedon is 16 to 30
inches thick.

The A horizon has value of 3 or 4 (2 or 8 moist) and chroma of 2. It is
silt loam in some pedons and is 4 to 8 inches thick. The B2 horizon has
hue of 10YR or 2.5Y, value of 3 to 5§ (2 or 3 moist), and chroma of 2. In
some pedons part of the B2 horizon is light clay loam, but the B2
horizon averages between 18 and 27 percent clay and is more than 15
percent fine sand or coarser sand. Some pedons have a B3 horizon. The
Clea horizon has hue of 10YR or 2.5Y, value of 4 to 6 (3 to 5 moist), and
chroma of 2 to 4. It is dominantly gravelly loam, but in places it is sandy
loam or loam.

Colvin series

The Colvin series consists of deep, poorly drained,
moderately slowly permeable soils that formed in alluvi-
um. These soils are in upland swales and basins. Slopes
are 0 to 1 percent.

Colvin soils are near Divide and Regan soils. Divide
soils are better drained than Colvin soils and have sand
and gravel within a depth of 40 inches. Regan soils are
very poorly drained.

Typical pedon of Colvin silt loam 130 feet west and
1,716 feet north of the southeast corner of sec. 20, T. 121
N,R. T4 W.

A1—0 to 11 inches; dark gray (10YR 4/1) silt loam, very dark gray
(10YR 3/1) moist; moderate medium granular structure; slightly
hard, friable, slightly sticky and slightly plastic; strong effer-
vescence; moderately alkaline; clear wavy boundary.

ACca—11 to 24 inches; gray (10YR 6/1) silty clay loam, dark gray
(10YR 4/1) moist; weak medium subangular blocky structure part-
ing to moderate fine granular; slightly hard, friable, slightly sticky
and slightly plastic; violent effervescence; moderately alkaline;
gradual wavy boundary.

Clgea—24 to 30 inches; light gray (25Y 7/1) silty clay loam, grayish
brown (2.5Y 6/2) moist; few fine faint mottles, olive (6Y 5/6) and
gray (5Y 6/1) moist; weak fine subangular blocky structure; slightly
hard, friable, slightly sticky and slightly plastic; common fine and
medium segregations of lime; strong effervescence; moderately al-
kaline; gradual wavy boundary.

C2gca—30 to 43 inches; light brownish gray (26Y 6/2) silty clay loam,
dark grayish brown (2.5Y 4/2) moist; common fine distinct mottles,
yellowish brown (10YR §/6) and light olive brown (2.5Y §/4) moist;
massive; slightly hard, friable, slightly sticky and slightly plastic;
common medium segregations of lime; strong effervescence;
moderately alkaline; clear wavy boundary.

C3g—43 to 60 inches; light gray (6Y 7/2) silty clay loam, olive gray (65Y
5/2) moist; common fine prominent mottles, yellowish brown (10YR
5/6) and gray (5Y 6/1) moist; massive; hard, firm, slightly sticky and
slightly plastic; common fine dark segregations of iron and man-
ganese oxide; slight effervescence; moderately alkaline.

The mollic epipedon is 7 to 16 inches thick and in some pedons in-
cludes the upper part of the calcic horizon. The clay content in the 10- to
40-inch control section averages between 18 and 35 percent. The ACca
and Cca horizons have a calcium carbonate equivalent ranging from 20
to 35 percent.
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The A horizon is neutral or has hue of 10YR or 25Y, value of 8 or 4
(2 or 8 moist), and chroma of 1 or less. It is silty clay loam in some
pedons. Some pedons lack an AC horizon. The C horizon is neutral or
has hue of 2.6Y or 5Y, value of 6 to 8 (4 to 8 moist), and chroma of 0 to
8. In places it is silt loam. Below a depth of 40 inches, it is stratified
with finer or coarser material in some pedons.

Demky series

The Demky series consists of deep, moderately well
drained, slowly permeable soils that formed in glacial till.
These soils are on uplands. Slopes range from 0 to 6 per-
cent.

Demky soils are near Jerauld, Raber, Tetonka, and Wil-
liams soils. Jerauld soils have a thinner A horizon than
Demky soils and have salts within 16 inches of the sur-
face. Raber, Tetonka, and Williams soils lack a natric
horizon. In addition, Tetonka soils are poorly drained.

Typical pedon of Demky loam, 0 to 2 percent slopes,
2,178 feet south and 30 feet east of the northwest corner
of sec. 26, T. 123 N,, R. 74 W,

Al11—0 to 8 inches; dark gray (10YR 4/1) loam, black (10YR 2/1) moist;
weak fine granular structure; soft, very friable; neutral; abrupt
smooth boundary.

A12—3 to 7 inches; dark grayish brown (10YR 4/2) loam, very dark gray
(10YR 8/1) moist; weak fine and medium prismatic structure part-
ing to weak fine and medium subangular blocky; soft, very friable;
slightly acid; clear smooth boundary.

B&A—1T to 9 inches; grayish brown (10YR 5/2) clay loam (B), very dark
grayish brown (10YR 3/2) moist; thin nearly continuous gray (10YR
6/1) coatings of silt (A) on surfaces of peds; weak medium prismatic
structure parting to moderate medium subangular blocky; slightly
hard, friable, slightly sticky and slightly plastic; slightly acid; clear
smooth boundary.

B2t—9 to 14 inches; dark grayish brown (10YR 4/2) heavy clay loam,
very dark grayish brown (10YR 3/2) moist; moderate medium
prismatic structure parting to moderate medium blocky; very hard,
firm, sticky and plastic; mildly alkaline; gradual wavy boundary.

B3ca—14 to 23 inches; grayish brown (2.56Y 5/2) heavy clay loam, dark
grayish brown (2.5Y 4/2) moist; weak coarse prismatic structure
parting to moderate medium subangular blocky; hard, firm, sticky
and plastic; many fine and few medium segregations of lime; strong
effervescence; moderately alkaline; gradual wavy boundary.

Clca—23 to 34 inches; grayish brown (2.5Y 5/2) clay loam, dark grayish
brown (2.5Y 4/2) moist; massive; hard, firm, sticky and plastic; com-
mon fine segregations of lime; strong effervescence; moderately al-
kaline; gradual wavy boundary.

C2—34 to 60 inches; grayish brown (25Y 5/2) heavy clay loam, dark
grayish brown (26Y 4/2) moist; massive; hard, firm, sticky and
plastic; few fine shale fragments; slight effervescence; moderately
alkaline.

Thickness of the solum ranges from 15 to 31 inches. Depth to free car-
bonates ranges from 12 to 19 inches. The mollic epipedon is 7 to 16
inches thick. Exchangeable sodium is more than 15 percent in some part
of the B or C horizon.

The A1l horizon has value of 4 or § (2 or 3 moist) and chroma of 1 or 2.
In places it is silt loam. It is 5 to 9 inches thick. Some pedons have a
thin A2 horizon. The B2t horizon has value of 4 or 5 (3 or 4 moist) and
chroma of 2 or 8. It is clay loam or clay averaging between 35 and 46
percent clay. It is mildly alkaline or moderately alkaline. The B8 and C

horizons have value of 6 to 7 (4 to 5 moist) and chroma of 2 to 4. They
are moderately alkaline or strongly alkaline.

Divide series

The Divide series consists of somewhat poorly drained
and moderately well drained soils that are moderately
permeable in the upper part and rapidly permeable in the
lower part. These soils formed in loamy material that is
moderately deep over sand and gravel. They are on ter-
races along upland streams and drainageways. Slopes
range from 0 to 3 percent.

Divide soils are near Bowdle, Colvin, Lehr, and Regan
soils. Bowdle and Lehr soils lack a calcic horizon and are
better drained than Divide soils. Colvin and Regan soils
do not have sand and gravel within a depth of 40 inches
and are poorly drained and very poorly drained.

Typical pedon of Divide loam 462 feet east and 90 feet
north of the southwest corner of sec. 13, T. 123 N, R. 74
W.

A1—0 to 9 inches; very dark gray (10YR 8/1) loam, black (10YR 2/1)
moist; weak fine and medium subangular blocky structure parting
to moderate fine granular; soft, friable, slightly sticky and slightly
plastic; slight effervescence; moderately alkaline; clear irregular
boundary.

Clca—9 to 14 inches; grayish brown (10YR 5/2) loam, very dark grayish
brown (10YR 8/2) moist; weak medium prismatic structure parting
to moderate fine and medium subangular blocky; soft, very friable,
slightly sticky and slightly plastic; many fine and medium segrega-
tions of lime; strong effervescence; moderately alkaline; gradual
wavy boundary.

C2ca—14 to 23 inches; grayish brown (25Y 5/2) loam, dark grayish
brown (2.5Y 4/2) moist; few fine faint mottles, yellowish brown
(10YR 5/4) moist; weak coarse subangular blocky structure; slightly
hard, friable, slightly sticky and slightly plastic; common fine
segregations of lime; violent effervescence; moderately alkaline;
clear wavy boundary.

I1C3—28 to 60 inches; varicolored sand and gravel; single grained; loose;
strong effervescence; moderately alkaline.

Depth to sand and gravel ranges from 20 to 40 inches. The mollic
epipedon is 7 to 16 inches thick.

The A horizon has hue of 10YR or 2.6Y, value of 8 to 6 (2 or 8 moist),
and chroma of 1. It is dominantly loam, but it is silt loam or sandy loam
in some pedons. It is 7 to 14 inches thick. The Cca horizon has value of &
to 7 (3 to 6 moist) and chroma of 1 or 2. The calcium carbonate
equivalent in the Cea horizon ranges from 15 to 30 percent.

Durrstein series

The Durrstein series consists of deep, poorly drained,
very slowly permeable and slowly permeable soils that
formed in alluvium. These soils are on bottom land. Slopes
range from 0 to 2 percent.

Durrstein soils are near Egas, Jerauld, Macken, and
Swanboy soils. Egas, Macken, and Swanboy soils lack a
natric horizon. Jerauld soils are moderately well drained
and do not have a water table within a depth of 6 feet.

Typical pedon of Durrstein silt loam 2,605 feet south
and 2,610 feet west of the northeast corner of sec. 4, T.
121 N, R. 76 W.

A2—0 to 2 inches; gray (10YR 6/1) silt loam, very dark gray (10YR 8/1)
moist; weak thin platy structure; soft, friable; neutral; abrupt
smooth boundary.

B21t—2 to 7 inches; dark gray (10YR 4/1) clay, black (10YR 2/1) moist;
moderate fine and medium columnar structure parting to strong
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fine blocky and subangular blocky; very hard, very firm, sticky and
plastic; moderately alkaline; clear smooth boundary.

B22t—7 to 9 inches; dark grayish brown (10YR 4/2) clay, very dark
grayish brown (10YR 8/2) moist; weak coarse prismatic structure
parting to moderate medium subangular blocky; very hard, very
firm, sticky and plastic; few fine nests of salts; strongly alkaline;
clear smooth boundary.

B3sa—9 to 14 inches; grayish brown (25Y 5/2) silty clay, dark grayish
brown (2.5Y 4/2) moist; moderate coarse subangular blocky struc-
ture; very hard, very firm, sticky and plastic; common fine nests
and segregations of salts; slight effervescence; strongly alkaline;
clear smooth boundary.

Cleasa—14 to 47 inches; light brownish gray (25Y 6/2) silty clay, dark
grayish brown (25Y 4/2) moist; massive; hard, firm, sticky and
plastic; common fine nests and segregations of salts and lime;
strong effervescence; strongly alkaline; clear smooth boundary.

C2—47 to 62 inches; light brownish gray (2.5Y 6/2) sandy clay loam;
dark grayish brown (2.5Y 4/2) moist; few fine faint mottles of yel-
lowish brown (10YR 5/4); massive; hard, firm, sticky and plastic;
few fine nests and segregations of salts and lime; strong effer-
vescence; moderately alkaline; clear smooth boundary.

IIC3--52 to 66 inches; multicolored sand and gravel; few fine faint mot-
tles of yellowish brown (10YR 6/4); single grained; loose; strong ef-
fervescence; moderately alkaline; abrupt smooth boundary.

ITIC4—56 to 60 inches; grayish brown (2.5Y 5/2) silty clay loam, dark
grayish brown (25Y 4/2) moist; common fine and medium distinct
mottles, yellowish brown (10YR 5/6) and gray (10YR 6/1) moist;
massive; hard, firm, sticky and plastic; strong effervescence;
moderately alkaline.

The solum ranges from 10 to 20 inches in thickness. Depth to visible
accumulations of salts ranges from 5 to 15 inches.

Some pedons have an Al horizon less than 2 inches thick. The A2
horizon has value of 5 or 6 (8 or 4 moist) and chroma of 1 or 2. It is loam
in some pedons. It is 1 inch to 4 inches thick. The B2t horizon has hue of
10YR or 2.5Y and value of 4 or 5 (2 or 3 moist). It is clay, silty clay, or
clay loam averaging between 35 and 60 percent clay and more than 15
percent fine sand or coarser sand. The C horizon commonly has hue of
2.5Y or 5Y, value of 5 to 7 (3 to 5 moist), and chroma of 1 or 2. Some
pedons have no layer of sand and gravel between depths of 40 and 60
inches.

Eakin series

The Eakin series consists of deep, well drained soils
that are moderately permeable in the upper part and
moderately slowly permeable in the lower part. These
soils formed in silty glacial drift and glacial till. They are
on uplands. Slopes range from 0 to 9 percent.

Eakin soils are near Highmore, Mobridge, and Raber
soils. Highmore soils are more than 40 inches deep over
firm glacial till. Mobridge soils have a mollic epipedon
that is more than 20 inches thick. Raber soils are fine tex-
tured.

Typical pedon of Eakin silt loam, in an area of
Highmore-Eakin silt loams, 2 to 6 percent slopes, 1,452
feet south and 130 feet west of the northeast corner of
sec. 10, T. 122 N, R. 76 W.

Al—0 to 7 inches; dark gray (10YR 4/1) silt loam, very dark gray (10YR
8/1) moist; weak coarse subangular blocky structure parting to
weak fine granular; soft, very friable, slightly sticky and slightly
plastic; neutral; clear wavy boundary.

B2t—7 to 15 inches; brown (10YR 5/3) silty clay loam, dark grayish
brown (10YR 4/2) moist; moderate medium prismatic structure
parting to moderate fine and medium subangular blocky; slightly
hard, friable, slightly sticky and slightly plastic; neutral; clear wavy
boundary.

B8ca—156 to 82 inches; light brownish gray (2.8Y 6/2) silt loam, grayish
brown (2.5Y 6/2) moist; weak medium prismatic structure parting to
weak fine and medium subangular blocky; slightly hard, friable,
slightly sticky and slightly plastic; common medium segregations of
lime; strong effervescence; moderately alkaline; clear wavy bounda-

ry.

IIClca—32 to 40 inches; grayish brown (2.5Y 5/2) clay, dark grayish
brown (2.5Y 4/2) moist; weak medium and coarse subangular blocky
structure; hard, firm, sticky and plastic; few medium segregations
of lime; strong effervescence; moderately alkaline; gradual wavy
boundary.

IIC2—40 to 60 inches; grayish brown (25Y 65/2) clay, dark grayish
brown (25Y 4/2) moist; massive; hard, firm, sticky and plastic;
slight effervescence; moderately alkaline.

The solum ranges from 19 to 82 inches in thickness. Depth to free car-
bonates ranges from 12 to 18 inches. The mollic epipedon is 7 to 14
inches thick. Thickness of the silty material overlying glacial till ranges
from 20 to 40 inches.

The A horizon has value of 4 or 5 (2 or 3 moist) and chroma of 1 or 2.
In places it is loam. It is slightly acid or neutral and is 5 to 8 inches
thick. The B2t horizon has hue of 10YR or 2.5Y, value of 4 or 5 (8 or 4
moist), and chroma of 2 or 8. Part of the B2t horizon is silt loam in some
pedons, but the entire horizon averages between 28 and 35 percent clay
and less than 16 percent fine sand or coarser sand. The B2t horizon is
slightly acid to mildly alkaline. The IIC horizon has hue of 2.5Y or 5Y,
value of & to 7 (4 or 6 moist), and chroma of 1 to 4. It is clay or clay
loam and is moderately alkaline or mildly alkaline. Relict mottles are in
some pedons.

Egas series

The Egas series consists of deep, very poorly drained,
slowly permeable soils that formed in alluvium. These
soils are on bottom land. Slopes range from 0 to 2 per-
cent.

Egas soils in Walworth County commonly contain less
clay between depths of 10 and 40 inches than is defined in
the range for the series. This difference, however, does
not significantly alter the use or behavior of these soils.

Egas soils are near Durrstein, Macken, and Swanboy
soils and are similar to Regan soils. Durrstein soils have a
natric horizon. Macken soils have less salts and more clay
in the 10- to 40-inch control section than Egas soils.
Regan soils have a caleic horizon within a depth of 16
inches and contain less salts than Egas soils. Swanboy
soils are very fine textured and are moderately well
drained or well drained.

Typical pedon of Egas silty clay loam 528 feet south
and 1,716 feet east of the northwest corner of sec. 17, T.
121 N, R. T4 W.

A11—0 to 2 inches; dark gray (10YR 4/1) silty clay loam, black (10YR
2/1) moist; weak fine granular structure; soft, very friable, slightly
sticky and slightly plastic; slight effervescence, moderately alkaline;
gradual smooth boundary.

Al12sa—2 to b inches; dark gray (10YR 4/1) silty clay loam, black (10YR
2/1) moist; weak fine subangular blocky structure; slightly hard, fri-
able, slightly sticky and slightly plastic; common fine threads and
nests of salts; slight effervescence; strongly alkaline; gradual
smooth boundary.

ACsa—b to 18 inches; gray (10YR 5/1) silty clay loam, very dark gray
(10YR 8/1) moist; weak medium and coarse subangular blocky
structure; slightly hard, friable, slightly sticky and slightly plastic;
common fine nests of salts; strong effervescence, strongly alkaline;
gradual smooth boundary.
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Clgsa—18 to 27 inches; light brownish gray (25Y 6/2) silty clay loam,
grayish brown (25Y 5/2) moist; few fine distinct mottles, yellowish
brown (10YR 5/4) moist; massive; hard, friable, slightly sticky and
slightly plastic; few fine nests of salts; strong effervescence;
strongly alkaline; gradual smooth boundary.

C2gsa—27 to 60 inches; grayish brown (2.6Y 6/2) silty clay loam, dark
grayish brown (2.5Y 4/2) moist; few fine distinet mottles, yellowish
brown (10YR 5/4) moist; massive; hard, friable, slightly sticky and
slightly plastic; common fine hests of salts; strong effervescence;
moderately alkaline.

The mollic epipedon is 8 to 24 inches thick. Visible accumulations of
salts are at the surface or within 7 inches of the surface. Depth to free
carbonates ranges from 0 to 10 inches. The control section between
depths of 10 and 40 inches typically averages less than 40 percent clay,
but it ranges from 30 to 456 percent clay.

The A12 and AC horizons have hue of 10YR to 5Y and chroma of 1 or
2, They are dominantly silty clay loam, but they range from loam to silty
clay. The A horizon is mildly alkaline to strongly alkaline. The C herizon
has hue of 2.5Y or 5Y, value of 6 to 7 (4 or & moist), and chroma of 1 or
2. It is dominantly silty clay loam, but it is clay loam, clay, or silty clay
in some pedons.

Gettys series

The Gettys series consists of deep, well drained to ex-
cessively drained, moderately slowly permeable soils that
formed in glacial till. These soils are on uplands. Slopes
range from 6 to 40 percent.

Gettys soils are near Raber, Vida, and Zahl soils. Raber
and Vida soils have an argillic horizon. Zahl soils have a
mollic epipedon and are fine-loamy.

Typical pedon of Gettys clay loam, 9 to 40 percent
slopes, 1,300 feet south and 790 feet west of the northeast
corner of sec. 4, T. 121 N, R. 74 W.

Al1—0 to 3 inches; dark gray (10YR 4/1) clay loam, black (10YR 2/1)
moist; weak fine and medium granular structure; slightly hard, fria-
ble, slightly sticky and slightly plastic; mildly alkaline; clear wavy
boundary.

AC—3 to 10 inches; grayish brown (25Y 5/2) clay loam, dark grayish
brown (2.5Y 4/2) moist; weak medium prismatic structure parting to
weak fine and medium subangular blocky; hard, friable, slightly
sticky and slightly plastic; slight effervescence; moderately alkaline;
clear wavy boundary.

Clea—10 to 24 inches; grayish brown (2.5Y 5/2) clay loam, dark grayish
brown (2.5Y 4/2) moist; weak coarse subangular blocky structure;
hard, friable, slightly sticky and slightly plastic; few fine shale frag-
ments; common fine and medium segregations of lime; strong effer-
vescence; moderately alkaline; gradual wavy boundary.

C2—-24 to 39 inches; grayish brown (26Y 5/2) clay loam, dark grayish
brown (2.5Y 4/2) moist; massive; hard, firm, sticky and plastic; few
fine shale fragments; few fine segregations of lime; strong effer-
vescence; moderately alkaline; gradual wavy boundary.

C3—89 to 60 inches; grayish brown (2.5Y 5/2) clay loam, dark grayish
brown (2.5Y 4/2) moist; few fine distinct relict mottles, yellowish
brown (10YR 5/6) moist; massive; hard, firm, sticky and plastic; few
fine shale fragments; few fine nests of gypsum; slight effer-
vescence; moderately alkaline.

Free carbonates are at or near the surface. The control section
averages between 85 and 50 percent clay and more than 15 percent fine
sand or coarser sand. Few to common pebbles and cobbles are
throughout some pedons.

The Al horizon has hue of 10YR or 25Y, value of 4 or 5 (2 to 4
moist), and chroma of 1 or 2. It is neutral or mildly alkaline and is 2 to 4
inches thick. The AC horizon has value of 5 or 6 (4 or 5 moist). It is 5 to
10 inches thick. The C horizon has hue of 26Y or §Y, value of 5 to 7 (4
to 6 moist), and chroma of 1 to 3. Below a depth of 40 inches, it is

stratified with thin layers of fine or coarse textured material in some
pedons.

Hecla series

The Hecla series consists of deep, moderately well
drained, moderately rapidly permeable to rapidly permea-
ble soils that formed in eolian sands. These soils are on
uplands. Slopes range from 0 to 3 percent.

Hecla soils are near Maddock, Parshall, and Yecross
soils. Maddock soils do not have a water table within 6
feet of the surface and are well drained. Parshall soils
have a thicker mollic epipedon than Hecla soils and are
coarse-loamy. Yecross soils lack a mollic epipedon and are
well drained.

Typical pedon of Hecla loamy sand, 0 to 3 percent
slopes, 2,508 feet east and 264 feet south of the northwest
corner of sec. 2, T. 124 N, R. 76 W.

A11--0 to 8 inches; very dark gray (10YR 8/1) loamy sand, black (10YR
2/1) moist; weak medium granular structure; soft, very friable;
neutral; gradual smooth boundary.

Al12—8 to 19 inches; very dark gray (10YR 8/1) loamy sand, black
(10YR 2/1) moist; weak medium granular structure; soft, very fria-
ble; neutral; gradual smooth boundary.

AC—19 to 24 inches; very dark grayish brown (10YR 3/2) loamy sand,
very dark gray (10YR 3/1) moist; very weak coarse subangular
blocky structure; loose, very friable; mildly alkaline; gradual smooth
boundary.

C1—24 to 80 inches; dark grayish brown (10YR 4/2) sand, very dark
grayish brown (10YR 8/2) moist; single grained; loose; strong effer-
veacence; mildly alkaline; clear smooth boundary.

C2—80 to 60 inches; light brownish gray (10YR 6/2) sand, grayish
brown (10YR 5/2) moist; common fine distinct mottles, reddish
brown (8YR 5/4) moist; single grained; loose; strong effervescence;
moderately alkaline.

Thickness of the solum ranges from 16 to 40 inches. Depth to free car-
bonates ranges from 20 to 60 inches or more. The mollic epipedon is 10
to 20 inches thick. Horizons below a depth of 20 inches, which have
value of less than 5.5 dry and 8.5 moist, are less than 0.6 percent organic
carbon. Some pedons have a buried A horizon below a depth of 30
inches.

The A horizon has value of 8 or 4 (2 or 3 moist) and chroma of 1 or 2.
It is loamy fine sand in some pedons. It is neutral or slightly acid and is
16 to 25 inches thick. Some pedons have no AC horizon. The C horizon
has hue of 10YR, 2.5Y, or 6Y; value of 4 to 7 (3 to 6 moist); and chroma
of 2 to 4. In some pedons it is fine sand, loamy sand, or loamy fine sand.
It is slightly acid to moderately alkaline.

Highmore series

The Highmore series consists of deep, well drained,
moderately permeable soils that formed in silty glacial
drift. These soils are on uplands. Slopes range from 0 to 9
percent.

Highmore soils are similar to Agar soils and are near
Eakin, Mobridge, and Raber soils. Agar soils formed in
loess and have less sand in the C horizon than Highmore
soils. Eakin soils have a IIC horizon of glacial till within a
depth of 40 inches. Mobridge soils have a mollic epipedon

that is more than 20 inches thick. Raber soils formed in
firm glacial till and are fine textured.
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Typical pedon of Highmore silt loam, 0 to 2 percent
slopes, 1,990 feet west and 58 feet north of the southeast
corner of sec. 36, T. 123 N,, R. 77 W.

A1—0 to 6 inches; dark gray (10YR 4/1) silt loam, very dark gray (10YR
8/1) moist; weak fine granular structure; soft, very friable; slightly
acid; clear smooth boundary.

B21t—5 to 10 inches; dark grayish brown (10YR 4/2) silty clay loam,
very dark grayish brown (10YR 3/2) moist; weak medium prismatic
structure parting to moderate medium subangular blocky; slightly
hard, friable, slightly sticky and slightly plastic; neutral; clear
smooth boundary.

B22t—10 to 17 inches; grayish brown (2.6Y 5/2) silty clay loam, very
dark grayish brown (2.5Y 8/2) crushing to dark grayish brown (2.5Y
4/2) moist; weak medium prismatic structure parting to moderate
medium subangular blocky; hard, friable, slightly sticky and slightly
plastic; neutral; clear smooth boundary.

B3ca—17 to 27 inches; light brownish gray (25Y 6/2) silty clay loam,
grayish brown (2.6Y 5/2) moist; weak coarse prismatic structure
parting to weak coarse subangular blocky; slightly hard, friable,
slightly sticky and slightly plastic; common fine segregations of
lime; strong effervescence; mildly alkaline; clear smooth boundary.

C1—27 to 44 inches; light brownish gray (25Y 6/2) silt loam, dark gray-
ish brown (25Y 4/2) moist; massive; slightly hard, very friable,
slightly sticky and slightly plastic; few fine segregations of lime;
strong effervescence; mildly alkaline; clear smooth boundary.

C2—44 to 60 inches; light brownish gray (2.5Y 6/2) silt loam, dark gray-
ish brown (2.5Y 4/2) moist; massive; slightly hard, very friable,
slightly sticky and slightly plastic; thin lenses of very fine sand and
fine sand; few fine and very fine segregations and threads of lime;
strong effervescence; moderately alkaline.

Thickness of the solum ranges from 17 to 86 inches. The mollic

epipedon is 9 to 17 inches thick. Depth to free carbonates ranges from
16 to 26 inches.

The A horizon has value of 8 to 5 (2 or 8 moist) and chroma of 1 or 2.
It is dominantly silt loam, but it is light silty clay loam or loam in some
pedons. It is slightly acid or neutral and is 5 to 8 inches thick. The B2t
horizon has value of 4 or 5 (2 to 4 moist) and chroma of 2 or 8. It is less
than 15 percent fine sand or coarser sand. It is neutral or mildly al-
kaline. The C horizon has value of 5 to 7 (4 or 5 moist) and chroma of 2
to 4. It is silt loam, silty clay loam, or very fine sandy loam. Some
pedons have a IIC horizon of loam or clay loam glacial till at a depth of
40 to 60 inches.

Hoven series

The Hoven series consists of deep, poorly drained, very
slowly permeable soils that formed in local alluvium.
These soils are in closed depressions. Slopes are 0 to 1
percent.

Hoven soils are near Demky soils, are similar to
Durrstein and Jerauld soils, and are in positions on the
landscape that are similar to those of Macken, Parnell,
and Tetonka soils. Demky soils have a thicker A horizon
than Hoven soils and are moderately well drained.
Durrstein and Jerauld soils have visible accumulations of
salts within a depth of 16 inches. Macken, Parnell, and
Tetonka soils lack a natric horizon.

Typical pedon of Hoven silt loam 130 feet south and
2,245 feet west of the northeast corner of sec. 22, T. 122
N,R.7TTW.

A1—0 to 2 inches; dark gray (10YR 4/1) silt loam, very dark gray (10YR
8/1) moist; weak fine granular structure; soft, very friable; medium
acid; clear smooth boundary.

A2—2 to 5 inches; gray (10YR 6/1) silt loam, very dark gray (10YR 3/1)
moist; few fine distinct mottles of yellowish brown (10YR 5/6);
weak very thin platy structure parting to weak fine granular; soft,
very friable; medium acid; clear wavy boundary.

B21t—5 to 8 inches; dark gray (10YR 4/1) silty clay, very dark gray
(10YR 3/1) moist; thin gray (10YR 5/1) coatings on top of columns;
moderate medium and coarse columnar structure parting to strong
fine and medium blocky; very hard, very firm; sticky and plastic;
shiny films on faces of peds; slightly acid; clear smooth boundary.

B22t—8 to 16 inches; dark gray (10YR 4/1) silty clay, very dark gray
(10YR 3/1) moist; weak medium prismatic structure parting to
strong fine and medium blocky; very hard, very firm, sticky and
plastic; shiny films on faces of peds; neutral; gradual smooth boun-
dary.

B3—16 to 256 inches; dark gray (10YR 4/1) silty clay, very dark gray
(10YR 3/1) moist; weak coarse subangular blocky structure; very
hard, very firm, sticky and plastic; slight effervescence; moderately
alkaline; clear smooth boundary.

C1—25 to 39 inches; dark gray (10YR 4/1) silty clay, very dark gray
(10YR 3/1) moist; massive; hard, firm, slightly sticky and slightly
plastic; few fine clusters and nests of gypsum; slight effervescence;
moderately alkaline; clear smooth boundary.

C2cs—89 to 60 inches; dark gray (10YR 4/1) silty clay, very dark gray
(10YR 3/1) moist; massive; hard, firm, sticky and plastic; many fine
nests of gypsum; strong effervescence; moderately alkaline.

Thickness of the solum ranges from 15 to 30 inches. Exchangeable
sodium is more than 15 percent in some part of the B or C horizon.

The A1 horizon, if it occurs, is 1 inch to 4 inches thick. The A2 horizon
has value of 5 to 7 (2 to 4 moist) and chroma of 1 or 2. It is 1 inch to &
inches thick. The A horizon is silty clay loam in some pedons and is
medium acid to neutral. The B2t horizon has hue of 10YR or 2.5Y, value
of 4 or 5 (2 or 3 moist), and chroma of 1 or 2. It is dominantly silty clay
or clay, but it is clay loam or silty clay loam in some pedons. The B2t
horizon is slightly acid to moderately alkaline. The C horizon has hue of
10YR, 2.5Y, or 5Y; value of 4 to 7 (3 to 5 moist); and chroma of 1 to 3. It
is silty clay, clay, silty clay loam, or clay loam. It is mildly alkaline to
strongly alkaline.

Hurley series

The Hurley series consists of moderately deep,
moderately well drained, very slowly permeable soils that
formed in fine clay that was transported locally or
weathered in place from the underlying shale. These soils
are on uplands. Slopes range from 2 to 9 percent.

Hurley soils are similar to Durrstein, Hoven, Jerauld,
and Swanboy soils and are near Opal and Promise soils.
Durrstein and Hoven soils are poorly drained. Jerauld
soils contain less clay than Hurley soils. Opal, Promise,
and Swanboy soils lack a natric horizon.

Typical pedon of Hurley silt loam, 2 to 9 percent slopes,
150 feet east of the southwest corner of sec. 32, T. 124 N.,
R.TTW.

A2—0 to 2 inches; grayish brown (10YR 6/2) silt loam, very dark gray-
ish brown (10YR 3/2) moist; weak fine granular structure; soft, fria-
ble, slightly sticky and slightly plastic; slightly acid; abrupt smooth
boundary.

B2t—2 to 8 inches; dark grayish brown (10YR 4/2) clay, very dark gray-
ish brown (10YR 8/2) moist; moderate medium columnar structure
parting to moderate fine and medium blocky; extremely hard, very
firm, sticky and plastic; neutral; clear wavy boundary.

B3casa—8 to 16 inches; grayish brown (2.5Y 6/2) clay, dark grayish
brown (28Y 4/2) moist; moderate medium and coarse subangular
blocky structure; extremely hard, very firm, sticky and plastic; few
fine and medium nests and segregations of salts; few fine segrega-
tions of lime; strong effervescence; moderately alkaline; clear ir-
regular boundary.
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Cleasa—16 to 21 inches; gray (6Y 5/1) clay, dark gray (6Y 4/1) moist;
weak coarse subangular blocky structure; very hard, firm, sticky
and plastic; common fine nests of salts; few fine segregations of
lime; strong effervescence; moderately alkaline; gradual wavy boun-
dary.

C2—21 to 27 inches; gray (5Y 5/1) very shaly clay, dark gray (6Y 4/1)
moist; weak fine and medium subangular blocky structure, horizon-
tal bedding planes evident; hard, firm, sticky and plastic; 70 percent
fine fragments of soft shale; mildly alkaline; clear wavy boundary.

Cr—27 to 60 inches; gray (Y 5/1) bedded soft shale, dark gray (5Y 4/1)
moist; shale can be dug by spade, but plates are hard and brittle
when dry; light olive brown (25Y 6/6) and light brownish gray
(2.5Y 6/2) coatings on shale plates; neutral.

Depth to bedded shale typically is 26 to 86 inches, but it ranges from
20 to 60 inches. Thickness of the solum ranges from 9 to 20 inches.
Depth to free carbonates ranges from 5 to 12 inches. Exchangeable sodi-
um is more than 15 percent within a depth of 16 inches.

Some pedons have a thin Al horizon. The A2 horizon has hue of
10YR, 2.5Y, or 5Y; value of 4 to 6 (3 or 4 moist); and chroma of 1 or 2.
It is silty clay loam in some pedons. It is slightly acid or neutral. The
combined thickness of the Al and A2 horizons is less than 5 inches. The
B2t horizon has hue of 10YR, 2.5Y, or 5Y; value of 4 or 5 (2 or 3 moist);
and chroma of 1 or 2. The B2t horizon is more than 60 percent clay. It is
neutral to moderately alkaline. The B3 and C1 horizons are moderately
alkaline or strongly alkaline. The Cr horizon is slightly acid to moderate-
ly alkaline.

Jerauld series

The Jerauld series consists of deep, moderately well
drained, very slowly permeable or slowly permeable soils
that formed in glacial till or in local alluvium underlain by
glacial till. These soils are on uplands and on terraces
along drainageways. Slopes range from 0 to 2 percent.

Jerauld silt loam and the Jerauld soil in the Jerauld-
Slickspots complex formed in alluvium of mixed origin.
The alluvium is more than 5 feet deep over glacial till, but
this slight difference from the range defined for the se-
ries does not alter the use or behavior of these soils.

Jerauld soils commonly are near Demky and Durrstein
soils and are similar to Hoven and Hurley soils. Demky
soils have a thicker solum than Jerauld soils and do not
have visible salts within a depth of 16 inches. Durrstein
and Hoven soils are poorly drained. Hurley soils are very-
fine textured and are underlain by bedded shale between
depths of 20 and 60 inches.

Typical pedon of Jerauld silt loam 1,452 feet west and
1,392 feet south of the northeast corner of sec. 2, T. 121
N,R.7TTW.

A2--0 to 2 inches; gray (10YR 5/1) silt loam, very dark gray (10YR 8/1)
moist; weak fine granular structure; soft, very friable; medium acid;
abrupt smooth boundary.

B21t—2 to 6 inches; dark grayish brown (10YR 4/2) silty clay, very dark
grayish brown (10YR 8/2) moist; light brownish gray (10YR 6/2)
coatings on tops of columns; moderate medium columnar structure
parting to strong fine blocky; very hard, firm, sticky and plastic;
neutral; clear wavy boundary.

B22t—6 to 11 inches; dark grayish brown (10YR 4/2) silty clay, very
dark grayish brown (10YR 8/2) moist; moderate medium subangular
blocky structure parting to strong medium blocky; very hard, firm,
sticky and plastic; moderately alkaline; clear wavy boundary.

B8saca—11 to 16 inches; grayish brown (10YR 5/2) silty clay, dark gray-
ish brown (10YR 4/2) moist; weak medium and coarse subangular
blocky structure; very hard, firm, sticky and plastic; common fine

nests of salts; few fine segregations of lime; slight effervescence;
moderately alkaline; gradual smooth boundary.

Clsa—16 to 30 inches; grayish brown (2.5Y 5/2) silty clay, dark grayish
brown (2.6Y 4/2) moist; massive; hard, firm, sticky and plastic; com-
mon fine nests of salts; slight effervescence; moderately alkaline;
gradual smooth boundary.

C2sa—30 to 43 inches; grayish brown (2.6Y 5/2) silty clay, dark grayish
brown (2.5Y 4/2) moist; massive; hard, friable, slightly sticky and
slightly plastic; common fine nests of salts; slight effervescence;
moderately alkaline; gradual smooth boundary.

C3—48 to 60 inches; grayish brown (25Y 5/2) silty clay, dark grayish
brown (2.56Y 4/2) moist; massive; hard, friable, slightly sticky and
slightly plastic; few fine nests of salts; strong effervescence;
moderately alkaline.

Thickness of the solum ranges from 10 to 20 inches. Depth to free car-
bonates ranges from 6 to 12 inches. Exchangeable sodium is more than
15 percent in some part of the B or C horizon.

Some pedons have an Al horizon. This horizon is less than 2 inches
thick. The A2 horizon has hue of 10YR or 2.5Y, value of 5 to 7 (8 to 6
moist), and chroma of 1 or 2. It is loam or silty clay loam in some
pedons. It is medium acid to neutral and is 1 inch to 3 inches thick. The
B2t horizon has hue of 10YR or 2.6Y, value of 4 or 6 (2 or 3 moist), and
chroma of 1 or 2. It is silty clay, clay, or clay loam averaging between 85
and 60 percent clay. The B8 and C horizons are mildly alkaline to
strongly alkaline. The C horizon has hue of 2.5Y or 5Y, value of 5 to 7 (4
to 6 moist), and chroma of 1 to 8. It is silty clay loam, clay loam, silty
clay, or clay.

Lehr series

The Lehr series consists of somewhat excessively
drained soils that are moderately rapidly permeable in
the upper part and rapidly permeable in the lower part.
These soils are shallow over sand and gravel. They
formed in loamy material over outwash sand and gravel.
They are on upland terraces and outwash plains. Slopes
range from 0 to 9 percent.

The Lehr soil in the mapping unit Lehr-Bowdle loams,
2 to 9 percent slopes, is shallower over calcareous soil
material than is defined as the range for the series, but
this difference does not significantly alter the use or
behavior of the soil.

Lehr soils are near Akaska, Bowdle, Divide, and Wabek
soils. Akaska and Bowdle soils have sand and gravel at a
depth of more than 20 inches. Divide soils have a calcic
horizon within a depth of 16 inches and are wetter than
Lehr soils. Wabek soils lack a B horizon and have sand
and gravel within a depth of 14 inches.

Typical pedon of Lehr loam, 2 to 6 percent slopes, 792
feet north and 60 feet east of the southwest corner of sec.
13, T.121 N, R. 14 W.

Al—0 to 5 inches; dark grayish brown (10YR 4/2) loam, very dark
brown (10YR 2/2) moist; weak medium and fine granular structure;
soft, very friable; neutral; gradual smooth boundary.

B21—5 to 9 inches; dark grayish brown (10YR 4/2) loam, very dark
grayish brown (10YR 8/2) moist; weak fine prismatic structure
parting to moderate fine subangular blocky; slightly hard, friable,
slightly sticky and slightly plastic; neutral; clear wavy boundary.

B22—9 to 14 inches; dark grayish brown (10YR 4/2) loam, very dark
grayish brown (10YR 8/2) moist; moderate medium prismatic struc-
ture parting to moderate medium subangular blocky; slightly hard,
friable, slightly sticky and slightly plastic; common pebbles coated
with lime; neutral; gradual wavy boundary.

IIC1ca—14 to 24 inches; varicolored sand and gravel; single grained;
loose; strong effervescence; mildly alkaline; clear wavy boundary.
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I1C2—24 to 60 inches; varicolored sand and gravel; single grained; loose;
slight effervescence; mildly alkaline.

Thickness of the solum, depth to sand and gravel, and depth to free
carbonates range from 14 to 20 inches.

The A horizon has value of 4 or 6. It commonly is loam, but it is silt
loam or sandy loam in some pedons. It is 5 to 8 inches thick. The B2
horizon has value of 4 to 6 (3 or 4 moist) and chroma of 2 or 3. It is loam
or light clay loam averaging between 18 and 30 percent clay. It is

neutral or mildly alkaline. The IIC horizon is mildly alkaline or
moderately alkaline.

Lowry series

The Lowry series consists of deep, well drained,
moderately permeable soils that formed in loess. These

soils are on uplands and terraces. Slopes range from 0 to
9 percent.

Lowry soils are near Agar, Mobridge, and Sully soils.
Agar and Mobridge soils have an argillic horizon. In addi-

tion, Mobridge soils have a mollic epipedon that is more
than 20 inches thick. Sully soils lack a mollic epipedon.

Typical pedon of Lowry silt loam, 2 to 6 percent slopes,

120 feet south and 2,244 feet west of the northeast corner
of sec. 24, T. 124 N, R. 718 W.

A11-—0 to 2 inches; dark grayish brown (10YR 4/2) silt loam, very dark
grayish brown (10YR 3/2) moist; weak fine granular structure;
glightly hard, very friable; mildly alkaline; clear smooth boundary.

Al12—2 to 6 inches; dark grayish brown (10YR 4/2) silt loam, very dark
grayish brown (10YR 8/2) moist; weak fine granular structure;
slightly hard, very friable; mildly alkaline; clear wavy boundary.

B2—6 to 15 inches; dark grayish brown (10YR 4/2) silt loam, very dark
grayish brown (10YR 8/2) moist; weak medium and coarse prismatic
structure parting to weak fine and medium subangular blocky;
slightly hard, very friable; moderately alkaline; clear wavy bounda-
ry.

B3—15 to 21 inches; grayish brown (2.5Y 5/2) silt loam, dark grayish
brown (2.5Y 4/2) moist; weak medium prismatic structure; slightly

hard, very friable; few threads of segregated lime; slight effer-
vescence; moderately alkaline; clear wavy boundary.

Clea—21 to 82 inches; light brownish gray (2.5Y 6/2) silt loam, dark
grayish brown (25Y 4/2) moist; weak coarse prismatic structure
parting to weak medium subangular blocky; slightly hard, friable;
common fine segregations of lime; strong effervescence; moderately
alkaline; clear wavy boundary.

C2ca—32 to 37 inches; grayish brown (2.5Y 5/2) very fine sandy loam,
dark grayish brown (25Y 4/2) moist; massive; slightly hard, very
friable; common fine segregations of lime; strong effervescence;
moderately alkaline; clear wavy boundary.

C8—37 to 60 inches; grayish brown (2.5Y 5/2) very fine sandy loam,
dark grayish brown (25Y 4/2) moist; massive; slightly hard, very
friable; strong effervescence; moderately alkaline.

Thickness of the solum ranges from 14 to 28 inches. Depth to free car-
bonates and thickness of the mollic epipedon range from 8 to 20 inches.
Some pedons have a buried A horizon below a depth of 30 inches.

The A horizon has value of 4 or 5 (2 or 8 moist) and chroma of 2 or 3.
It is loam in some pedons. It is 4 to 8 inches thick. The B2 horizon has
chroma of 2 or 3. It is loam in some pedons. The C horizon has hue of
10YR or 25Y and chroma of 2 or 8. It is loam in some pedons. In the

lower part of the C horizon, the content of fine sand gradually increases
with increasing depth.

Macken series

The Macken series consists of deep, poorly drained and
very poorly drained, slowly permeable soils that formed
in local alluvium. These soils are in closed depressions.
Slopes are 0 to 1 percent.

Macken soils are near Durrstein, Egas, and Regan soils
and, like Hoven, Parnell, and Tetonka soils, are in closed
depressions. Durrstein and Hoven soils have a natric
horizon. Egas soils have accumulations of salts within a
depth of 7 inches. Parnell and Tetonka soils have an argil-
lic horizon. Regan soils have a calcic horizon and are fine-
silty.

Typical pedon of Macken silty clay 760 feet east and 50
feet north of the southwest corner of sec. 8, T. 124 N, R.
TTW.

Al—0 to 3 inches; dark gray (10YR 4/1) silty clay, black (10YR 2/1)
moist; weak fine granular and weak fine subangular blocky struc-
ture; hard, friable, sticky and plastic; neutral; clear wavy boundary.

B21—3 to 12 inches; dark gray (10YR 4/1) silty clay, very dark gray
(10YR 38/1) moist; weak coarse prismatic structure parting to
moderate fine and medium subangular blocky; very hard, very firm,
very sticky and very plastic; mildly alkaline; gradual wavy bounda-

ry.

B22gca—12 to 29 inches; gray (6Y 5/1) silty clay, very dark gray (6Y
8/1) moist; weak coarse prismatic structure parting to weak fine
and medium blocky and subangular blocky; very hard, very firm,
very sticky and very plastic; few fine segregations of lime; strong
effervescence; moderately alkaline; gradual wavy boundary.

B3gea—29 to 88 inches; gray (5Y 6/1) silty clay, olive gray (6Y 4/2)
moist; few fine distinct mottles, light gray (6Y 7/1) moist; weak
coarse subangular blocky structure; hard, very firm, sticky and
plastic; few fine nests of gypsum; few fine segregations of lime;
strong effervescence; moderately alkaline; gradual wavy boundary.

Clgea—38 to 47 inches; gray (6Y 6/1) silty clay, olive gray (5Y 4/2)
moist; few fine distinct mottles, brownish yellow (10YR 6/6) moist;
massive; hard, firm, sticky and plastic; few fine nests of gypsum;
common fine segregations of lime; strong effervescence; moderately
alkaline; gradual wavy boundary.

C2g—47 to 60 inches; light brownish gray (25Y 6/2) silty clay loam,
grayish brown (2.5Y 5/2) moist; few fine distinet mottles, brownish
yellow (10YR 6/6) and gray (10YR 6/1) moist; massive; hard, friable,
slightly sticky and slightly plastic; few fine nests of gypsum; few
fine segregations of lime; strong effervescence; moderately alkaline.

Thickness of the solum ranges from 80 to 50 inches. Depth to free car-
bonates ranges from 12 to 40 inches. The mollic epipedon is 22 to 34
inches thick.

The A horizon has hue of 10YR or 25Y and value of 4 or 5 (2 or 3
moist). It is clay in some pedons. It is neutral or slightly acid and is 2 to
4 inches thick. The B2 horizon has hue of 10YR, 2.5Y, or 5Y; value of 4
or 6 (2 or 3 moist); and chroma of 1 or less. It is clay in some pedons. It
is neutral to moderately alkaline. The C horizon has value of 5 to 7 (4 to
6 moist) and chroma of 1 to 3. It is silty clay, silty clay loam, or clay and
in some pedons is stratified with thin layers of coarser material below a
depth of 40 inches.

Maddock series

The Maddock series consists of deep, well drained,
rapidly permeable soils that formed in outwash sand that
in places is wind worked. These soils are on terraces and
uplands. Slopes range from 0 to 15 percent.

Maddock soils are near Arveson, Hecla, Parshall, and
Yecross soils. Arveson and Parshall soils are coarse-
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loamy. In addition, Arveson soils are poorly drained and
Parshall soils have a mollic epipedon that is more than 16
inches thick. Hecla soils have a seasonal water table
within a depth of 6 feet and are moderately well drained.
Yecross soils lack a mollic epipedon.

Typical pedon of Maddock fine sandy loam, 0 to 6 per-
cent slopes, 100 feet west and 1,780 feet north of the
southeast corner of sec. 4, T. 124 N, R. 76 W.

Al1—0 to 15 inches; very dark gray (10YR 38/1) fine sandy loam, black
(10YR 2/1) moist; weak coarse subangular blocky structure and sin-
gle grained; soft, very friable; neutral; clear wavy boundary.

AC—15 to 30 inches; dark brown (10YR 4/3) fine sand, dark brown
(10YR 3/3) moist; single grained; loose; mildly alkaline; clear wavy
boundary.

C1—30 to 41 inches; light brownish gray (10YR 6/2) fine sand, dark
grayish brown (10YR 4/2) moist; single grained; loose; slight effer-
vescence; moderately alkaline; clear wavy boundary.

C2ca—41 to 53 inches; grayish brown (2.6Y 5/2) fine sandy loam, dark
grayish brown (2.5Y 4/2) moist; massive; slightly hard, very friable;
common fine and medium segregations of lime; strong effer-
vescence; moderately alkaline; clear wavy boundary.

C3—53 to 60 inches; grayish brown (2.5Y 5/2) fine sandy loam, very
dark grayish brown (25Y 3/2) moist; massive; soft, very friable;
strong effervescence; moderately alkaline.

Thickness of the solum ranges from 10 to 32 inches. Depth to free car-
bonates is 10 inches or more. The mollic epipedon is 10 to 16 inches
thick.

The A horizon has value of 8 to 5 (2 or 8 moist). It is dominantly fine
sandy loam, but it is sandy loam, loamy fine sand, or loamy sand in some
pedons. It is neutral or mildly alkaline. The AC horizon has value of 4 to
6 (2 to 4 moist) and chroma of 2 or 3. It is fine sand or loamy fine sand.
It is neutral or mildly alkaline. Some pedons have a B2 horizon of fine
sandy loam. The C horizon has value of 4 to 7 (3 to 6 moist) and chroma
of 2 or 3. It is fine sand, loamy fine sand, or loamy sand to a depth of
about 40 inches, but it ranges to fine sandy loam below a depth of 40
inches. It is neutral to moderately alkaline.

Mobridge series

The Mobridge series consists of deep, moderately well
drained, moderately permeable soils that formed in local
alluvium. These soils are in upland swales. Slopes range
from 0 to 3 percent.

Mobridge soils are near Agar, Akaska, Eakin, and
Highmore soils and are similar to Bowbells soils. Agar,
Akaska, Eakin, and Highmore soils have a mollic epipedon
that is less than 20 inches thick. Bowbells soils are fine-
loamy.

Typical pedon of Mobridge silt loam 70 feet south and
1,192 feet west of the northeast corner of sec. 24, T. 122
N,R. 718 W.

Ap—0 to 7 inches; dark gray (10YR 4/1) silt loam, black (10YR 2/1)
moist; weak coarse subangular and weak fine granular structure;
soft, very friable, slightly sticky and slightly plastic; slightly acid;
clear smooth boundary.

A12—7 to 11 inches; dark gray (10YR 4/1) silt loam, black (10YR 2/1)
moist; weak coarse subangular blocky structure parting to weak
fine granular; soft, very friable, slightly sticky and slightly plastic;
neutral; clear smooth boundary.

B21t—11 to 17 inches; dark grayish brown (10YR 4/2) silty clay loam,
very dark grayish brown (10YR 3/2) moist; weak medium prismatic
structure parting to weak fine and medium subangular blocky;
glightly hard, friable, slightly sticky and slightly plastic; neutral;
gradual amooth boundary.

B22t—17 to 26 inches; dark grayish brown (10YR 4/2) silty clay loam,
very dark grayish brown (10YR 3/2) moist; moderate medium
prismatic structure parting to moderate fine and medium blocky;
hard, friable, slightly sticky and slightly plastic; few very fine
segregations of lime; mildly alkaline; clear smooth boundary.

B3ca—25 to 30 inches; light brownish gray (2.6Y 6/2) silty clay loam,
grayish brown (2.6Y 5/2) moist; weak coarse prismatic structure
parting to weak medium and coarse subangular blocky; hard, fria-
ble, slightly sticky and slightly plastic; few fine segregations of
lime; strong effervescence; mildly alkaline; clear smooth boundary.

Clca—30 to 42 inches; light brownish gray (2.5Y 6/2) silty clay loam,
grayish brown (25Y 5/2) moist; few fine distinet mottles, yellowish
brown (10YR 5/6) moist; weak coarse subangular blocky structure;
hard, friable, slightly sticky and slightly plastic; common medium
and few coarse segregations of lime; strong effervescence; mildly
alkaline; gradual wavy boundary.

C2—42 to 60 inches; light brownish gray (2.5Y 6/2) light silty clay loam
containing very thin laminae of very fine sand and silt, dark grayish
brown (2.6Y 4/2) moist; common fine distinet mottles of yellowish
brown (10YR 6/6) and few fine distinct mottles, gray (10YR 5/1)
moist; massive; hard, friable, slightly sticky and slightly plastic; few
fine segregations of lime; strong effervescence; mildly alkaline.

Thickness of the solum ranges from 24 to 44 inches. Depth to free car-
bonates ranges from 22 to 34 inches. The mollic epipedon is 20 to 34
inches thick and includes part or all of the B2t horizon.

The A horizon has value of 8 or 4 (2 or 3 moist). It is light silty clay
loam in some pedons. It is 7 to 14 inches thick. The B2t horizon has
value of 8 or 4 (2 to 4 moist) and chroma of 1 or 2. It typically is silty
clay loam, but it is clay loam in some pedons. The C horizon has hue of
10YR or 2.5Y, value of 5 to 7 (4 to 6 moist), and chroma of 2 to 4. It is
dominantly silty clay loam, but it is silt loam or clay loam in some
pedons. Sand and gravel or glacial till is between depths of 40 and 60
inches in some pedons. The C horizon is mildly alkaline or moderately al-
kaline.

Opal series

The Opal series consists of moderately deep, well
drained, very slowly permeable soils that formed in
material weathered from shale. These soils are on
uplands. Slopes range from 2 to 40 percent.

Opal soils are near Hurley, Promise, Sansare, and
Swanboy soils. Hurley soils have a natric horizon. Promise
soils are more than 40 inches deep over bedded shale.
Sansarc soils are less than 20 inches deep over shale.
Swanboy soils lack a mollic epipedon and contain more
salts in the solum than Opal soils.

Typical pedon of Opal clay, 2 to 9 percent slopes, 1,056
feet west and 264 feet north of the southeast corner of
sec. 31, T. 122 N, R. 76 W.

A1—0 to 5 inches; dark gray (10YR 4/1) clay, very dark gray (10YR 3/1)
moist; weak fine and medium subangular blocky structure parting
to moderate fine and medium granular; hard, firm, sticky and
plastic; neutral; clear wavy boundary.

B2—5 to 15 inches; grayish brown (25Y 5/2) clay, very dark grayish
brown (25Y 8/2) and dark grayish brown (2.56Y 4/2) moist; weak
coarse prismatic structure parting to moderate fine and medium su-
bangular blocky; extremely hard, very firm, sticky and plastic;
slight effervescence; moderately alkaline; gradual wavy boundary.

B3ca—15 to 20 inches; grayish brown (25Y 5/2) clay, dark grayish
brown (2.5Y 4/2) moist; weak coarse and medium subangular blocky
structure; extremely hard, very firm, sticky and plastic; few fine
segregations of lime; strong effervescence; moderately alkaline;
gradual wavy boundary.

Clea—20 to 24 inches; grayish brown (25Y 5/2) clay, dark grayish
brown (2.5Y 4/2) moist; moderate fine and medium subangular
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blocky structure; hard, very firm, sticky and plastic; about 15 per-
cent shale fragments; few fine iron and manganese stains; few fine
segregations of lime; strong effervescence; moderately alkaline;
clear wavy boundary.

C2—24 to 30 inches; gray (5Y 6/1) shaly clay, dark gray (5Y 4/1) moist;
massive; hard, very firm, sticky and plastic; 85 to 50 percent shale
fragments; common fine iron and manganese stains; slight effer-
vescence; moderately alkaline; clear wavy boundary.

Cr—380 to 60 inches; gray (5Y 5/1) bedded soft shale, very dark gray (Y
3/1) moist; shale can be dug by spade; shale plates are very hard
and brittle when dry; common fine iron stains in seams; moderately
alkaline.

Thickness of the solum ranges from 12 to 27 inches. Depth to bedded
shale ranges from 20 to 40 inches. The mollic epipedon is less than 20
inches thick. When the soil is dry, eracks up to 1 inch wide and several
feet long extend downward through the solum.

The A horizon has hue of 10YR, 25Y, or 6Y; value of 4 or 5 (2 or 3
moist); and chroma of 1 or 2. It is silty clay in some pedons. It is neutral
or mildly alkaline and is 4 to 7 inches thick. The B horizon has hue of
2.5Y or 5Y, value of 4 to 6 (2 to 4 moist), and chroma of 1 to 8. It is
mildly alkaline or moderately alkaline. The C horizon has value of 5 or 6
(4 or 5 moist) and chroma of 1 to 8. The C1 and C2 horizons are mildly

alkaline or moderately alkaline. The Cr horizon is neutral to moderately
alkaline.

Parnell series

The Parnell series consists of deep, very poorly
drained, slowly permeable soils that formed in local alluvi-
um. These soils are in closed depressions. Slopes are 0 to
1 percent.

Parnell soils are near Bowbells soils and are in posi-
tions on landscape that are similar to those of Hoven,
Macken, and Tetonka soils. Bowbells soils are moderately
well drained and are fine-loamy. Hoven soils have a natric
horizon. Macken soils lack an argillic horizon. Tetonka

soils have an albic horizon that is more than 4 inches
thick.

Typical pedon of Parnell clay loam, wet, 60 feet east
and 462 feet south of the northwest corner of sec. 24, T.
124 N,R. 74 W.

Al11—0 to 6 inches; very dark gray (10YR 3/1) clay loam, black (10YR
2/1) moist; weak very fine subangular blocky structure parting to
moderate fine and medium granular; slightly hard, firm, slightly
sticky and slightly plastic; neutral; clear wavy boundary.

A12—8 to 10 inches; dark gray (10YR 4/1) clay loam, very dark gray
(10YR 3/1) moist; moderate fine and medium subangular blocky
structure parting to moderate fine and medium granular; very hard,
firm, sticky and plastic; neutral; clear wavy boundary.

B2t—10 to 36 inches; dark gray (10YR 4/1) clay, very dark gray (10YR
3/1) moist; moderate coarse prismatic structure parting to strong
medium and coarse subangular blocky; very hard, very firm, sticky
and plastic; few fine threads and nests of salts; neutral; clear wavy
boundary.

Clgsa—36 to 48 inches; gray (5Y 5/1) clay, very dark gray (6Y 3/1)
moist; few fine distinet mottles, reddish brown (5YR 5/4) moist;
weak coarse subangular blocky structure; very hard, very firm,
sticky and plastic; common fine threads and nests of salts; neutral;
clear wavy boundary.

C2gsa—48 to 60 inches; gray (10YR 5/1) clay loam, very dark gray
(10YR 3/1) moist; few fine faint mottles, reddish brown (YR 5/4)
moist; weak coarse subangular blocky structure; very hard, very

firm, sticky and plastic; few fine threads and nests of salts; slight
effervescence; mildly alkaline.

Thickness of the solum and depth to free carbonates range from 35 to
60 inches or more. The mollic epipedon is 24 to 60 inches thick. Some
pedons have an O horizon. This horizon is as much as 8 inches thick.

The A1l horizon in some pedons has neutral hue and has chroma of
less than 1. The A1 horizon is 6 to 24 inches thick. It is silt loam in some
pedons. It is slightly acid to mildly alkaline. Some pedons have an A2
horizon. This horizon is less than 4 inches thick. The B2t horizon has hue
of 10YR or 2.5Y, value of 4 or 5 (2 to 4 moist), and chroma of 1 or 2. It
is dominantly clay or silty clay, but in some pedons part of the B2t
horizon is heavy clay loam or heavy silty clay loam. This horizon is
neutral or mildly alkaline. The C horizon has value of 5 to 7 (3 to 6
moist) and chroma of 1 or 2. It is loam in some pedons. It is neutral to
moderately alkaline.

Parshall series

The Parshall series consists of deep, well drained,
moderately rapidly permeable soils that formed in alluvi-
um. These soils are on terraces. Slopes range from 0 to 6
percent.

Parshall soils are near Arveson, Hecla, Maddock, Tally,
and Yecross soils. Arveson soils have a calcic horizon and
are poorly drained. Hecla, Maddock, and Yecross soils are
sandy. Tally soils have a mollic epipedon that is less than
16 inches thick.

Typical pedon of Parshall fine sandy loam, 0 to 2 per-
cent slopes, 2,244 feet west and 1,188 feet north of the
southeast corner of sec. 2, T. 124 N,, R. 76 W.

Ap—O0 to 8 inches; very dark grayish brown (10YR 8/2) fine sandy loam,
very dark brown (10YR 2/2) moist; weak medium subangular blocky
structure; soft, very friable; slightly acid; clear smooth boundary.

A12—8 to 12 inches; very dark grayish brown (10YR 3/2) fine sandy
loam, very dark brown (10YR 2/2) moist; weak coarse prismatic
structure parting to weak medium subangular blecky; soft, friable;
slightly acid; gradual wavy boundary.

B2—12 to 32 inches; dark grayish brown (10YR 4/2) fine sandy loam,
very dark grayish brown (10YR 3/2) moist; weak coarse prismatic
structure parting to weak coarse and medium subangular blocky;
soft, very friable; few dark stains on vertical faces of peds; neutral;
gradual wavy boundary.

B3ca—32 to 39 inches; brown (10YR 5/3) loamy sand, dark brown (10YR
3/3) moist; weak coarse subangular blocky structure; soft, very fria-
ble; few fine segregations of lime; strong effervescence; moderately
.alkaline; gradual wavy boundary.

C—39 to 60 inches; brown (10YR 5/3) loamy sand, dark brown (10YR
8/8) moist; single grained; soft, very friable; few fine segregations
of lime; strong effervescence; moderately alkaline.

Thickness of the solum ranges from 24 to 45 inches. Depth to free car-
bonates ranges from 24 to 40 inches.

The A horizon has value of 3 or 4 (2 or 8 moist). It is sandy loam in
some pedons. It is slightly acid to neutral and is 8 to 18 inches thick.
The B2 horizon has value of 4 or 6 (2 or 3 moist) and chroma of 2 to 4.
Some pedons lack a B3 horizon. The C horizon is loamy fine sand, sandy
loam, or fine sandy loam in some pedons. A buried A horizon is within
the C horizon in some pedons.

Promise series

The Promise series consists of deep, well drained, very
slowly permeable soils that formed in material weathered
from either in-place or locally transported shale. These
soils are on uplands and terraces. Slopes range from 0 to
6 percent.
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Promise soils commonly are near Hurley, Opal, and
Swanboy soils. Hurley soils have a natric horizon. Opal
goils have bedded shale within a depth of 40 inches.
Swanboy soils lack a mollic epipedon and have accumula-
tions of salts within a depth of 15 inches.

Typical pedon of Promise clay, 0 to 2 percent slopes,
1,190 feet east and 80 feet south of the northwest corner
of sec. 34, T.123 N, R. 718 W,

A11--0 to 2 inches; dark grayish brown (10YR 4/2) clay, very dark gray-
ish brown (25Y 8/2) moist; moderate fine and medium granular
structure; hard, firm, sticky and plastic; neutral; clear smooth boun-
dary.

A12—2 to 6 inches; dark grayish brown (2.6Y 4/2) clay, very dark gray-
ish brown (25Y 3/2) moist; moderate medium subangular blocky
structure parting to moderate fine granular; very hard, very firm,
sticky and plastic; mildly alkaline; clear smooth boundary.

B2—6 to 15 inches; dark grayish brown (2.6Y 4/2) clay, very dark gray-
ish brown (2.56Y 8/2) moist; weak very coarse prismatic structure
parting to moderate medium and coarse subangular blocky; ex-
tremely hard, extremely firm, very sticky and very plastic; slight
effervescence; mildly alkaline; gradual smooth boundary.

B8ca—16 to 26 inches; grayish brown (2.6Y 5/2) clay, dark grayish
brown (2.5Y 4/2) moist; moderate coarse subangular blocky struc-
ture; extremely hard, extremely firm, very sticky and very plastic;
few fine segregations of lime; strong effervescence; moderately al-
kaline; clear smooth boundary.

C1--26 to 38 inches; grayish brown (2.5Y 5/2) clay, dark grayish brown
(2.5Y 4/2) moist; weak coarse subangular blocky structure; very
hard, very firm, very sticky and very plastic; few fine nests of salts;
strong effervescence; moderately alkaline; gradual smooth bounda-

ry.

C2—383 to 60 inches; grayish brown (25Y 5/2) clay, dark grayish brown
(2.5Y 4/2) moist; massive; very hard, firm, sticky and plastic; few
fine threads and nests of salts and gypsum crystals; strong effer-
vescence; moderately alkaline.

Thickness of the solum ranges from 20 to 40 inches. Free carbonates
are at the surface or within 8 inches of the surface. Depth to bedded
shale typically is more than 60 inches, but is only 40 inches in some
pedons. The mollic epipedon is 7 to 16 inches thick.

The A horizon has value of 4 or 5 (2 or 8 moist) and chroma of 1 or 2.
It is silty clay in some pedons. It is slightly acid to mildly alkaline and is
4 to 8 inches thick. The B horizon has hue of 2.5Y or §Y, value of 4 to 6
(2 to 4 moist), and chroma of 1 to 8. The C harizon has hue of 2.5Y or
5Y, value of 5 or 6 (4 or 5 moist), and chroma of 2 or 3. It is silty clay in
some pedons. It is moderately alkaline or strongly alkaline.

Raber series

The Raber series consists of deep, well drained soils
that formed in firm glacial till. These soils are on uplands.
Permeability is moderately slow or slow. Slopes range
from 2 to 15 percent.

Raber soils are near Demky, Eakin, Gettys, and
Highmore soils and are similar to Williams soils. Demky
soils have a natric horizon. Eakin and Highmore soils are
fine-silty. Gettys soils lack a mollic epipedon. Williams
soils are fine-loamy.

Typical pedon of Raber loam, 6 to 9 percent slopes, 264
feet west and 528 feet north of the southeast corner of
sec. 14, T. 122 N,, R. 7T W.

A1—0 to 8 inches; dark gray (10YR 4/1) loam, black (10YR 2/1) moist;
weak fine granular structure; soft, friable; neutral; abrupt smooth
boundary.

B21t—3 to 8 inches; dark grayish brown (10YR 4/2) clay loam, very
dark brown (10YR 2/2) moist; weak fine and medium prismatic
structure parting to moderate fine and medium subangular blocky;
hard, firm, sticky and plastic; shiny coats on faces of peds; neutral;
clear smooth boundary.

B22t—8 to 18 inches; dark grayish brown (10YR 4/2) clay loam, very
dark grayish brown (10YR 8/2) moist; moderate medium prismatic
structure parting to moderate medium subangular blocky; hard,
firm, sticky and plastic; shiny coats on faces of peds; neutral; clear
smooth boundary.

B3ca—13 to 24 inches; grayish brown (26Y 5/2) clay loam, dark grayish
brown (2.5Y 4/2) moist; weak coarse prismatic structure parting to
moderate medium and coarse subangular blocky; slightly hard, firm,
slightly sticky and slightly plastic; common medium segregations of
lime; strong effervescence; mildly alkaline; clear smooth boundary.

Clca—24 to 36 inches; grayish brown (25Y 5/2) clay loam, dark grayish
brown (2.6Y 4/2) moist; massive; slightly hard, firm, slightly sticky
and slightly plastic; many fine and medium segregations of lime;
strong effervescence; mildly alkaline; clear smooth boundary.

C2—386 to 60 inches; grayish brown (2.5Y 5/2) clay loam, dark grayish
brown (2.6Y 4/2) moist; massive; slightly hard, firm, slightly sticky
and slightly plastie; slight effervescence; mildly alkaline.

Thickness of the solum ranges from 22 to 87 inches. Depth to free car-
bonates ranges from 12 to 18 inches. The mollic epipedon is 7 to 16
inches thick.

The A horizon has value of 4 or 5 (2 or 3 moist) and chroma of 1 or 2.
It is light clay loam in some pedons. It is slightly acid or neutral and is 3
to 5 inches thick. The B2t horizon has hue of 10YR or 2.6Y, value of 4 or
5 (2 to 4 moist), and chroma of 2 or 3. It is clay loam or clay averaging
between 35 and 45 percent clay and more than 15 percent fine sand or
coarser sand. It is neutral or mildly alkaline. The C horizon has value of
5 or 6 (4 or 5 moist) and chroma of 2 to 4. It is clay in some pedons. It is
mildly alkaline or moderately alkaline.

Regan series

The Regan series consists of deep, very poorly drained
soils that formed in alluvium. These soils are along
drainageways. Permeability is moderate to moderately
slow. Slopes are 0 to 1 percent.

Regan soils commonly are near Colvin, Divide, and Par-
nell soils. Colvin and Divide soils are better drained than
Regan soils. Also, Divide soils have sand and gravel at a
depth of 20 to 40 inches. Parnell soils have an argillic
horizon and are fine textured.

Typical pedon of Regan silt loam 90 feet north and
1,050 feet east of the southwest corner of sec. 18, T. 123
N, R. 74 W.

Al11—0 to b inches; dark gray (10YR 4/1) silt loam, very dark gray
(10YR 3/1) moist; moderate medium granular structure; slightly
hard, very friable; slight effervescence; moderately alkaline; diffuse
wavy boundary.

A12—5 to 10 inches; gray (25Y b5/1) silty clay loam, very dark gray
(10YR 3/1) moist; weak medium subangular blocky structure part-
ing to moderate medium granular; slightly hard, friable, slightly
sticky and slightly plastic; strong effervescence; mildly alkaline;
gradual, wavy boundary.

Clea—10 to 14 inches; gray (2.5Y 6/1) silty clay loam, very dark gray
(2.5Y 8/1) moist; weak medium subangular blocky structure parting
to moderate medium granular; slightly hard, friable, slightly sticky
and slightly plastic; violent effervescence; mildly alkaline; gradual
wavy boundary.

C2ca—14 to 26 inches; gray (26Y 5/1) silty clay loam, dark grayish
brown (2.5Y 4/2) moist; moderate medium subangular blocky struc-
ture; slightly hard, friable, slightly sticky and slightly plastic;
violent effervescence; mildly alkaline; clear smooth boundary.
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C3gca—26 to 30 inches; grayish brown (2.5Y 5/2) silty clay loam, dark
grayish brown (2.6Y 4/2) moist; common fine distinct mottles, light
olive brown (2.5Y 5/6) and light gray (10YR 7/1) moist; massive;
hard, friable, slightly sticky and slightly plastic; violent effer-
vescence; mildly alkaline; clear smooth boundary.

C4g—30 to 49 inches; olive (6Y 5/3) silty clay loam, olive gray (5Y 5/2)
moist; common fine distinet mottles, light olive brown (2.5Y 5/6) and
light gray (10YR 7/1) moist; massive; hard, friable, slightly sticky
and slightly plastic; slight effervescence; mildly alkaline; clear wavy
boundary.

IIC5g—49 to 60 inches; pale olive (5Y 6/3) sand and gravel, olive (5Y
4/3) maoist; single grained; loose; slight: effervescence; moderately al-
kaline.

The mollic epipedon is 7 to 16 inches thick. The 10- to 40-inch control
section averages between 27 and 35 percent clay.

The A horizon has hue of 10YR, 2.5Y, or 5Y; value of 4 or 5 (2 or 3
moist); and chroma of 1 or 2. It is 6 to 12 inches thick. Some pedons
have an AC horizon. The Cca horizon has hue of 10YR, 2,5Y, or 5Y;
value of 4 to 7 (8 to 5 moist); and chroma of 1 or-2. It has a calcium car-
bonate equivalent of more than 15 percent. It is 8 to 25 inches thick. The
lower part of the C horizon is silty clay loam, silt loam, or clay loam. It
is 60 inches or more deep in some pedons. The C horizon is alkaline to
strongly alkaline.

Sansarc series

The Sansarc series consists of shallow, well drained,
slowly permeable soils that formed in material weathered
from clayey shale. These soils are on uplands. Slopes
range from 6 to 40 percent.

Sansarc soils commonly are near Hurley, Opal, and
Promise soils, all of which are more than 20 inches deep
over shale. Hurley soils have a natric horizon.

Typical pedon of Sansare clay, in an area of Sansare-
Opal clays, 15 to 40 percent slopes, 400 feet east of the
northwest corner of sec. 16, T. 123 N, R. 78 W.

A1—0 to 3 inches; grayish brown (2.5Y 5/2) clay, dark grayish brown
(25Y 4/2) moist; moderate very fine granular structure; slightly
hard, friable, sticky and plastic; slight effervescence; mildly alkaline;
clear smooth boundary.

C1—3 to 8 inches; grayish brown (2.5Y 5/2) clay, dark grayish brown
(25Y 4/2) moist; weak moderate subangular blocky structure part-
ing to weak very fine and fine granular; hard, friable, sticky and
plastic; about 20 percent fine shale fragments; common fine distinct
stains of yellowish brown; slight effervescence; mildly alkaline;
gradual wavy boundary.

C2—8 to 13 inches; grayish brown (26Y 5/2) very shaly clay, dark gray-
ish brown (25Y 4/2) moist; massive; slightly hard, friable, sticky
and plastic; 60 to 70 percent fine shale fragments; common fine
distinet stains of yellowish brown; slight effervescence; mildly al-
kaline; gradual wavy boundary.

Cr—13 to 60 inches; light brownish gray (2.5Y 6/2) bedded shale, dark
grayish brown (2.6Y 4/2) moist; common fine distinct stains of yel-
lowish brown; shale can be dug by spade, but plates are hard and
brittle when dry; slight effervescence; mildly alkaline.

Depth to soft bedded shale ranges from 6 to 20 inches. The horizons
above the shale average between 50 and 65 percent clay. They are
neutral to moderately alkaline. Hue is 10YR, 2.5Y, or 5Y.

The A horizon has value of 5 to 7 (3 to 5 moist) and chroma of 2. It is
clay, shaly clay, or silty clay that is 2 to 4 inches thick. The C horizon
has value of 5 to 7 (4 or 5 moist) and chroma of 2 to 4. The upper part
of the Cr horizon contains seams of gypsum, carbonates, and other salts
along fracture faces in some pedons. The Cr horizon is medium acid to
moderately alkaline.

Sully series

The Sully series consists of deep, well drained,
moderately permeable soils that formed in loess. These
soils are on uplands. Slopes range from 2 to 40 percent.

Sully soils commonly are near Agar and Lowry soils.
Agar and Lowry soils have a mollic epipedon. In addition,
Agar soils have an argillic horizon.

Typical pedon of Sully silt loam, 2 to 9 percent slopes,
984 feet west and 60 feet north of the southeast corner of
sec. 17, T. 123 N,, R. 718 W.

A1—0 to 4 inches; dark grayish brown (10YR 4/2) silt loam, very dark
grayish brown (10YR 8/2) moist; weak fine granular structure;
slightly hard, very friable, slightly sticky and slightly plastic;
neutral; abrupt wavy boundary.

Clca—4 to 16 inches; light brownish gray (2.5Y 6/2) silt loam, grayish
brown (2.5Y 65/2) moist; weak coarse prismatic structure parting to
weak medium subangular blocky; slightly hard, very friable, slightly
sticky and slightly plastic; common fine segregations of lime; strong
effervescence; mildly &lkaline; gradual smooth boundary.

C2—16 to 60 inches; light brownish gray (2.5Y 6/2) silt loam, grayish
brown (2.5Y 6/2) moist; massive; slightly hard, very friable; few fine
segregations of lime; strong effervescence; mildly alkaline.

Depth to free carbonates is less than 5 inches. The 10- to 40-inch con-
trol section is silt loam or very fine sandy loam averaging less than 18
percent clay and less than 15 percent fine sand or coarser sand.

The A horizon has value of 4 or 5 (3 or 4 moist) and chroma of 2 or 3.
It is neutral or mildly alkaline and is 2 to 5 inches thick. The C horizon
has hue of 10YR or 2.6Y, value of 5 to 7 (4 or 5 moist), and chroma of 2
to 4. It is mildly alkaline or moderately alkaline. Some pedons have a bu-
ried A horizon within the C horizon.

Swanboy series

The Swanboy series consists of deep, moderately well
drained and well drained, very slowly permeable sqils
that formed in dense clay alluvium. These soils are on
fans along upland drainageways and on stream terraces.
Slopes range from 0 to 6 percent.

Swanboy soils are near Egas, Hurley, Jerauld, Opal,
and Promise soils. Egas soils are very poorly drained and
contain less clay than Swanboy soils. Hurley and Jerauld
soils have a natric horizon. Opal and Promise soils have a
mollic epipedon and do not have visible salts within a
depth of 15 inches.

Typical pedon of Swanboy clay, 0 to 6 percent slopes,
60 feet south and 2,508 feet west of the northeast corner
of sec. 3, T. 121 N,, R. 7T W.

A1—0 to 1 inch; grayish brown (2.5Y 5/2) clay, dark grayish brown (2.5Y
4/2) moist; moderate fine and medium granular structure; slightly
hard, friable, sticky and plastic; slight effervescence; mildly alkaline;
clear smooth boundary.

B21—1 inch to 8 inches; grayish brown (26Y 5/2) elay, dark grayish
brown (2.5Y 4/2) moist; weak coarse subangular blocky structure
parting to moderate fine and medium blocky; extremely hard, ex-
tremely firm, very sticky and plastic; slight effervescence;
moderately alkaline; clear wavy boundary.

B22sa—8 to 19 inches; grayish brown (25Y 5/2) clay, dark grayish
brown (2.5Y 4/2) moist; weak coarse and medium subangular blocky
structure; extremely hard, extremely firm, sticky and plastic; com-
mon very fine nests and segregations of salts and lime; slight effer-
vescence; moderately alkaline; gradual smooth boundary.
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C—19 to 60 inches; grayish brown (2.5Y 6/2) clay, dark grayish brown
(2.5Y 4/2) moist; massive; very hard, firm, sticky and plastic; few
fine nests and segregations of salts and lime; slight effervescence;
moderately alkaline.

Thickness of the solum ranges from 10 to 24 inches. When the soil is
dry, cracks as much as 2 inches wide and several feet long extend to a
depth of more than 20 inches. Hue is 10YR, 2.5Y, or 5Y.

The A horizon has value of 6 to 7 (4 or 6 moist) and chroma of 1 or 2.
It is silty clay in some pedons. It is neutral or mildly alkaline and is 1/2
inch to 2 inches thick. The B horizon has value of 5 to 7 (4 or & moist)
and chroma of 2 to 4. It is neutral to strongly alkaline. The C horizon is
mildly alkaline to strongly alkaline.

Tally series

The Tally series consists of deep, well drained soils that
formed in glacial outwash material reworked by wind.
These soils are on uplands. Permeability is moderately
rapid. Slopes range from 0 to 9 percent.

Tally soils commonly are near Lowry, Maddock,
Parshall, and Yecross soils. Lowry soils are coarse-silty
and formed in loess. Maddock and Yecross soils are
sandy. Parshall soils have a mollic epipedon that is more
than 16 inches thick.

Typical pedon of Tally fine sandy loam, 2 to 6 percent
slopes, 65 feet south and 2,110 feet east of the northwest
corner of sec. 6, T. 1283 N, R. 76 W.

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) fine sandy loam, very
dark grayish brown (10YR 8/2) moist; moderate medium granular
structure; soft, very friable; neutral; abrupt smooth boundary.

B2—8 to 17 inches; grayish brown (10YR 5/2) fine sandy loam, dark
grayish brown (10YR 4/2) moist; weak coarse prismatic structure
parting to weak coarse subangular blocky; soft, very friable;
neutral; clear smooth boundary.

Clea—17 to 27 inches; light brownish gray (10YR 6/2) fine sandy loam,
dark grayish brown (10YR 4/2) moist; massive; soft, very friable;
common fine segregations of lime; strong effervescence; moderately
alkaline; gradual wavy boundary.

C2—27 to 60 inches; light brownish gray (10YR 6/2) fine sandy loam,
dark grayish brown (10YR 4/2) moist; massive; soft, very friable;
slight effervescence; moderately alkaline.

The solum is 13 to 18 inches thick. The mollic epipedon is 7 to 15
inches thick. The 10- to 40-inch control section averages less than 18
percent clay and 85 percent or more fine sand or coarser sand.

The A horizon has value of 4 (2 or 8 moist) and chroma of 2 or 3. It is
sandy loam in some pedons. It is 7 to 9 inches thick. The B horizon has
value of 4 or 5 (3 or 4 moist) and chroma of 2 or 3. It is sandy leam in
gome pedons. It is neutral or mildly alkaline. The C horizon is domi-
nantly fine sandy loam, but it is loamy sand, loamy fine sand, sandy
loam, or light loam in some pedons. It is mildly alkaline or moderately
alkaline.

Tetonka series

The Tetonka series consists of deep, poorly drained,
very slowly permeable soils that formed in local alluvium
over glacial till. These soils are in closed depressions on
uplands. Slopes are 0 to 1 percent.

Tetonka soils commonly are near Bowbells, Demky,
Hoven, and Mobridge soils and are in positions that are
gimilar to those of Macken and Parnell soils. Bowbells and
Mobridge soils are moderately well drained. Demky and
Hoven soils have a natric horizon. Macken soils lack albic
and argillic horizons. Parnell soils are very poorly drained.

Typical pedon of Tetonka silt loam 1,914 feet west and
594 feet south of the northeast corner of sec. 36, T. 123
N, R. 77T W.

Al1—0 to 6 inches; dark gray (10YR 4/1) silt loam, black (10YR 2/1)
moist; weak thin platy structure parting to weak fine granular;
slightly hard, very friable; medium acid; clear wavy boundary.

A2—6 to 11 inches; light brownish gray (10YR 6/2) and grayish brown
(10YR 5/2) silt loam, dark grayish brown (10YR 4/2) moist; common
fine distinct mottles, yellowish brown (10YR 5/6) moist; weak thin
platy structure parting to weak fine granular; soft, very friable;
medium acid; clear wavy boundary.

B&A—11 to 18 inches; dark grayish brown (10YR 4/2) silty clay loam
(B), very dark grayish brown (10YR 8/2) moist; gray (10YR 6/1)
coatings of silt (A) on faces of peds, dark gray (10YR 4/1) moist;
weak medium prismatic structure parting to moderate fine and
medium subangular blocky; hard, firm, slightly sticky and slightly
plastic; slightly acid; clear wavy boundary.

B21t—18 to 18 inches; dark gray (10YR 4/1) silty clay, very dark gray
(10YR 8/1) moist; moderate medium prismatic structure parting to
moderate medium subangular blocky; hard, firm, sticky and plastic;
shiny coats on faces of peds; slightly acid; clear wavy boundary.

B22t—18 to 33 inches; dark gray (10YR 4/1) silty clay, very dark gray
(10YR 8/1) moist; weak coarse prismatic structure parting to weak
medium subangular blocky; very hard, very firm, sticky and plastic;
shiny coats on faces of peds; slightly acid; clear wavy boundary.

B3—33 to 41 inches; dark gray (10YR 4/1) silty clay loam, very dark
gray (10YR 8/1) moist; moderate medium and coarse subangular
blocky structure; hard, firm, slightly sticky and slightly plastic;
neutral; clear wavy boundary.

Cea—41 to 60 inches; light brownish gray (25Y 6/2) silty clay loam, dark
grayish brown (25Y 4/2) moist; many fine distinct mottles, yel-
lowish brown (10YR 5/6) moist; massive; hard, friable, slightly
sticky and slightly plastic; common fine segregations of lime; violent
effervescence; mildly alkaline.

Thickness of the solum ranges from 28 to 66 inches. Depth to free car-
bonates ranges from 86 to 60 inches. The mollic epipedon is 24 to 60
inches thick.

The Al horizon has value of 4 or 5 (2 or 3 moist) and chroma of 1 or 2.
It is silty clay loam in some pedons. It is medium acid to neutral and is 6
to 10 inches thick. The A2 horizon has value of 5 to 7 (3 to 5 moist) and
chroma of 1 or 2. It is dominantly silt loam, but it is loam or light silty
clay loam in some pedons. It is medium acid to neutral and is 4 to 10
inches thick. Some pedons lack a B&A horizon. The B2t horizon has hue
of 10YR, 2.5Y, or 5Y; value of 4 or 5 (2 to 4 moist); and chroma of 1 or
2. It is dominantly silty clay, but it is clay, clay loam, or silty clay loam
in some pedons. It is slightly acid or neutral. The C horizon is silty clay,
clay, silty clay loam, or clay loam. It is mildly alkaline or moderately al-
kaline.

Vida series

The Vida series consists of deep, well drained soils that
formed in glacial till. These soils are on uplands. Permea-
bility is moderate in the solum and moderately slow in
the glacial till. Slopes range from 3 to 15 percent.

Vida soils are near Bowbells, Williams, and Zahl soils.
Bowbells soils have a mollic epipedon that is more than 16
inches thick. Williams soils have a B2t horizon that ex-
tends to a depth of more than 10 inches. Zahl soils lack an
argillic horizon.

Typical pedon of Vida loam, in an area of Vida-Zahl
loams, 6 to 15 percent slopes, 100 feet east and 1,980 feet
north of the southwest corner of sec. 24, T. 124 N, R. 74
w.
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A1—0 to 2 inches; dark grayish brown (10YR 4/2) loam, very dark gray-
ish brown (10YR 3/2) moist; moderate fine and medium granular
structure; slightly hard, very friable; mildly alkaline; clear smooth
boundary.

B2t—2 to 8 inches; dark grayish brown (10YR 4/2) clay loam, very dark
grayish brown (10YR 3/2) moist; moderate medium and coarse
prismatic structure parting to moderate fine and medium subangu-
lar blocky; hard, firm, slightly sticky and slightly plastic; mildly al-
kaline; clear wavy boundary.

B3ca—8 to 21 inches; grayish brown (2.5Y 5/2) clay loam, dark grayish
brown (2.5Y 4/2) moist; moderate coarse prismatic structure parting
to weak medium subangular blocky; hard, firm, slightly sticky and
slightly plastic; many medium and fine segregations of lime; strong
effervescence; moderately alkaline; gradual smooth boundary.

C1—21 to 44 inches; light brownish gray (2.5Y 6/2) clay loam, grayish
brown (2.5Y 5/2) moist; weak coarse prismatic structure; slightly
hard, firm, slightly sticky and slightly plastic; few fine segregations
of lime; strong effervescence; moderately alkaline; clear smooth
boundary.

C2—44 to 60 inches; light brownish gray (2.5Y 6/2) clay loam, grayish
brown (25Y 6/2) moist; massive; hard, firm, slightly sticky and
slightly plastic; few fine segregations of lime; strong effervescence;
moderately alkaline.

Thickness of the solum ranges from 8 to 25 inches. Depth to free car-
bonates ranges from 6 to 10 inches.

The A horizon has hue of 10YR or 2.5Y, value of 4 (2 or 3 moist), and
chroma of 1 or 2. It is light clay loam in some pedons. It is mildly al-
kaline or moderately alkaline and is 2 to 6 inches thick. The B2t horizon
has hue of 10YR or 2.5Y, value of 4 to 6 (2 to 4 moist), and chroma of 2
to 4. It is mildly alkaline or moderately alkaline. The C horizon has hue
of 10YR, 2,5Y, or 5§Y; value of 6 or 7 (4 or 5 moist); and chroma of 1 to
4. It is loam in some pedons. It is mildly alkaline to strongly alkaline.

Wabek series

The Wabek series consists of excessively drained,
rapidly permeable soils that are very shallow over sand
and gravel. These soils formed in glacial outwash. They
are on uplands and terraces. Slopes range from 2 to 40
percent.

Wabek soils commonly are near Bowdle, Lehr, Parshall,
and Tally soils. Bowdle and Lehr soils lack carbonates in
the upper 9 inches and are deeper over sand and gravel
than Wabek soils. Parshall and Tally soils do not have
sand and gravel within a depth of 40 inches.

Typical pedon of Wabek loam, 9 to 40 percent slopes,
660 feet west and 70 feet south of the northeast corner of
sec. 13, T. 121 N, R. 74 W.

Al—0 to 5 inches; dark grayish brown (10YR 4/2) loam, very dark
brown (10YR 2/2) moist; weak fine and medium granular structure;
soft, friable; neutral; clear smooth boundary.

IIC1—b6 to 9 inches; dark grayish brown (10YR 4/2) gravelly sandy
loam, very dark grayish brown (10YR 3/2) moist; weak coarse sub-
angular blocky structure and single grained; loose; slight effer-
vescence; mildly alkaline; clear wavy boundary.

ITIC2—9 to 60 inches; varicolored sand and gravel; single grained; loose;
strong effervescence; mildly alkaline.

Depth to sand and gravel ranges from 7 to 14 inches. Depth to free
carbonates typically ranges from 4 to 9 inches. Some pedons lack free
carbonates. The mollic epipedon is 7 to 10 inches thick. The control see-
tion is more than 85 percent gravel.

The A horizon has value of 4 or 5 (2 or 3 moist). It is loam, gravelly
loam, sandy loam, or gravelly sandy loam and is 4 to 8 inches thick. The
IIC1 horizon has value of 4 to 6 (3 or 4 moist). It is gravelly loam or
gravelly sandy loam. It is neutral or mildly alkaline.

Williams series

The Williams series consists of deep, well drained soils
that formed in glacial till. These soils are on uplands.
Permeability is moderate in the solum and moderately
slow in the glacial till. Slopes range from 0 to 34 percent.

Williams soils commonly are near Bowbells, Raber,
Vida, and Zahl soils and are similar to Eakin soils. Bow-
bells soils have a mollic epipedon that is more than 16
inches thick. Eakin soils are fine-silty. Raber soils are fine
textured. Vida soils are less than 10 inches deep over the
base of an argillic horizon. Zahl soils lack an argillic
horizon.

Typical pedon of Williams loam, in an area of Williams-
Bowbells loams, 2 to 6 percent slopes, 100 feet east and
1,584 feet south of the northwest corner of sec. 36, T. 124
N,R. 714 W.

Al1—0 to 4 inches; dark grayish brown (10YR 4/2) loam, very dark
brown (10YR 2/2) moist; moderate medium granular structure;
slightly hard, very friable; neutral; clear wavy boundary.

B21t—4 to 8 inches; dark grayish brown (10YR 4/2) clay loam, very
dark grayish brown (10YR 3/2) moist; moderate fine and medium
prismatic structure parting to moderate fine subangular blocky;
slightly hard, friable, slightly sticky and slightly plastic; neutral;
clear wavy boundary.

B22t—8 to 16 inches; grayish brown (25Y 5/2) clay loam, dark grayish
brown (2.6Y 4/2) moist; moderate medium prismatic structure part-
ing to moderate fine and medium subangular blocky; slightly hard,
friable, sticky and plastic; neutral; clear wavy boundary.

B3ca—16 to 22 inches; light brownish gray (2.5Y 6/2) clay loam, grayish
brown (2.6Y 5/2) moist; weak medium prismatic structure parting to
weak fine and medium subangular blocky; slightly hard, friable,
slightly sticky and slightly plastic; few fine and medium segrega-
tions of lime; strong effervescence; mildly alkaline; gradual wavy
boundary.

Clea—22 to 31 inches; light brownish gray (25Y 6/2) clay loam, grayish
brown (2.6Y 5/2) moist; weak coarse prismatic structure parting to
weak fine and medium subangular blocky; slightly hard, friable,
slightly sticky and slightly plastic; common medium and coarse
segregations of lime; strong effervescence; mildly alkaline; gradual
wavy boundary.

C2—31 to 60 inches; light olive brown (26Y 6/3) clay loam, olive brown
(2.6Y 4/3) moist; massive; slightly hard, friable, slightly sticky and
slightly plastic; strong effervescence; moderately alkaline.

Thickness of the solum and depth to free carbonates range from 10 to
30 inches. The mollic epipedon is 7 to 16 inches thick.

The A horizon has value of 4 or 6 (2 or 8 moist). It is silt loam or light
clay loam in some pedons and is 4 to 7 inches thick. The B2t horizon has
value of 4 to 6 (3 to 5 moist) and chroma of 2 or 8. It is clay loam or
loam averaging between 24 and 85 percent clay. The C horizon has hue
of 2.5Y or 5Y, value of 5 to 8 (4 to 6 moist), and chroma of 2 to 4. It is
loam in some pedons.

Yecross series

The Yecross series consists of deep, excessively
drained, rapidly permeable soils that formed in glacial
outwash reworked by wind. These soils are on uplands.
Slopes range from 0 to 15 percent.

Yecross soils are similar to Hecla and Maddock soils
and are near Lehr, Tally, and Wabek soils. Hecla and
Maddock soils have a mollic epipedon. Lehr soils are fine-
loamy over sandy or sandy-skeletal. Tally soils are coarse-
loamy. Wabek soils are sandy-skeletal.



84 SOIL SURVEY

Typical pedon of Yecross loamy fine sand, 0 to 6 per-
cent slopes, 462 feet east and 100 feet south of the
northwest corner of sec. 4, T. 124 N, R. 76 W.

Ap—0 to 6 inches; dark grayish brown (10YR 4/2) loamy fine sand, very
dark brown (10YR 2/2) moist; weak fine and medium granular
structure; soft, very friable; neutral; clear smooth boundary.

A12—6 to 9 inches; dark gray (10YR 4/1) loamy sand, very dark grayish
brown (10YR 8/2) moist; weak coarse prismatic structure parting to
weak fine and medium subangular blocky; soft, very friable; mildly
alkaline; gradual smooth boundary.

C1—9 to 22 inches; grayish brown (10YR 6/2) loamy sand, dark grayish
brown (10YR 4/2) moist; single grained; loose; few fine segregations
of lime; strong effervescence; moderately alkaline; gradual smooth
boundary.

€222 to 60 inches; grayish brown (10YR 5/2) medium sand, dark gray-
ish brown (10YR 4/2) moist; single grained; loose; strong effer-
vescence; mildly alkaline.

Depth to free carbonates ranges from 0 to 20 inches. The 10- to 40-
inch control section is more than 50 percent medium and coarse sand.

The A horizon has value of 4 or 5 (2 or 3 moist) and chroma of 1 or 2.
It is 5 to 9 inches thick. The C horizon has hue of 10YR or 2.5Y, value
of 5 to 7 (4 to 6 moist), and chroma of 2 to 4. It is coarse sand in some
pedons. In some pedons the lower part of the C horizon is stratified
with thin layers of loamy material.

Zahl series

The Zahl series consists of deep, excessively drained
soils that formed in glacial till. These soils are on uplands.
Permeability is moderate or moderately slow. Slopes
range from 6 to 34 percent.

Zah! soils in Walworth County contain more free car-
bonates in the Cca horizon than is defined as the range
for the series. This difference, however, does not signifi-
cantly alter the use and management of these soils.

Zahl soils commonly are near Vida and Williams soils
and are similar to Gettys soils. Gettys soils lack a mollic
epipedon and are fine textured. Vida and Williams soils
have an argillic horizon.

Typical pedon of Zahl loam, in an area of Zahl-Williams
loams, 15 to 34 percent slopes, 200 feet west and 1,320
feet north of the southeast corner of sec. 14, T. 124 N., R.
TTW.

Al1—0 to 5 inches; dark grayish brown (10YR 4/2) loam, very dark
brown (10YR 2/2) moist; weak fine and medium granular structure;
slightly hard, friable; slight effervescence; mildly alkaline; clear
wavy boundary.

Clea—b to 18 inches; light brownish gray (25Y 6/2) clay loam, dark
grayish brown (2.5Y 4/2) moist; weak medium prismatic structure
parting to weak fine and medium subangular blocky; slightly hard,
friable, slightly sticky and slightly plastic; common fine and medium
segregations of lime; strong effervescence; mildly alkaline; clear
smooth boundary.

C2ca—18 to 26 inches; light brownish gray (25Y 6/2) clay loam, dark
grayish brown (25Y 4/2) moist; weak medium subangular blocky
structure; slightly hard, friable, slightly sticky and slightly plastic;
many fine and medium segregations of lime; strong effervescence;
moderately alkaline; gradual smooth boundary.

C3—26 to 60 inches; light brownish gray (26Y 6/2) clay loam, dark gray-
ish brown (2.5Y 4/2) moist; weak fine subangular blocky structure;
slightly hard, friable, slightly sticky and slightly plastic; common
fine and medium distinct stains of brownish yellow and yellowish
brown; few medium segregations of lime; strong effervescence;
moderately alkaline.

Free carbonates are at the surface or within 10 inches of the surface.
The caleium carbonate equivalent in the part of the Cca horizon that is
within a depth of 16 inches is more than 15 percent.

The A horizon has hue of 10YR or 2.5Y, value of 4 or 5 (2 or 3 moist),
and chroma of 1 or 2. In places it is light clay loam. It is neutral or
mildly alkaline and is 5 to 8 inches thick. The C horizon has value of 6 or
7 (4 or 6 moist) and chroma of 2 to 4. It is clay loam or loam.

Classification of the soils

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in 1965.
Readers interested in further details about the system
should refer to the latest literature available (6).

The system of classification has six categories.
Beginning with the broadest, these categories are the
order, suborder, great group, subgroup, family, and series.
In this system the classification is based on the different
soil properties that can be observed in the field or those
that can be inferred either from other properties that are
observable in the field or from the combined data of soil
science and other disciplines. The properties selected for
the higher categories are the result of soil genesis or of
factors that affect soil genesis. In table 18, the soils of the
survey area are classified according to the system.
Categories of the system are discussed in the following
paragraphs.

ORDER. Ten soil orders are recognized as classes in
the system. The properties used to differentiate among
orders are those that reflect the kind and degree of domi-
nant soil-forming processes that have taken place. Each
order is identified by a word ending in sol. An example is
Mollisol (Molli, meaning soft).

SUBORDER. Each order is divided into suborders
based primarily on properties that influence soil genesis
and are important to plant growth or that are selected to
reflect the most important variables within the orders.
The last syllable in the name of a suborder indicates the
order. An example is Boroll (Bor, meaning northern or
cool, plus oll, from Mollisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of expression of pedogenic horizons; soil
moisture and temperature regimes; and base status. Each
great group is identified by the name of a suborder and a
prefix that suggests something about the properties of
the soil. An example is Argiborolls (Arg, meaning clay ac-
cumulation horizons, plus boroll, the suborder of Mollisols
that have a cool temperature regime).

SUBGROUP. Each great group may be divided into
three subgroups: the central (typic) concept of the great
groups, which is not necessarily the most extensive sub-
group; the intergrades, or transitional forms to other or-
ders, suborders, or great groups; and the extragrades,
which have some properties that are representative of
the great groups but do not indicate transitions to any
other known kind of soil. Each subgroup is identified by
one or more adjectives preceeding the name of the great
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group. The adjective Typic identifies the subgroup that is
thought to typify the great group. An example is Typic
Argiborolls.

FAMILY. Families are established within a subgroup
on the basis of similar physical and chemical properties
that affect management. Among the properties con-
sidered in horizons of major biological activity below plow
depth are particle-size distribution, mineral content, tem-
perature regime, thickness of the soil penetrable by roots,
consistence, moisture equivalent, soil slope, and per-
manent cracks. A family name consists of the name of a
subgroup and a series of adjectives. The adjectives are
the class names for the soil properties used as family dif-
ferentiae. An example is fine-loamy, mixed Typic Ar-
giborolls.

SERIES. The series consists of soils that formed in a
particular kind of material and have horizons that, except
for texture of the surface soil or of the underlying sub-
stratum, are similar in differentiating characteristics and
in arrangement in the soil profile. Among these charac-
teristics are color, texture, structure, reaction, con-
sistence, and mineral and chemical composition.

Formation of the soils

Soil forms through the physical and chemical weather-
ing of deposited or accumulated geologic material. The
characteristics of the soil at any given place are deter-
mined by five factors: the physical and mineralogical com-
position of the parent material; the climate under which
the soil material has accumulated and existed since accu-
mulation; 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 ac-
tive factors in soil formation. They act on the parent
material that has accumulated through the weathering of
rocks and slowly change it to a natural body that has
genetically related horizons. The effects of climate and
plant and animal life are conditioned by relief. Parent
material also affects the kind of soil profile that forms
and, in extreme cases, determines it almost entirely.
Finally, time is needed for the development of horizons.
Much or little time may be involved, but some time is al-
ways required for the differentiation of soil horizons. The
development of distinet horizons generally takes a long
time.

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 condi-
tions are specified for the other four. Many of the
processes of soil formation are unknown.

In the following paragraphs, the effect of the factors of

soil formation on the soils of Walworth County is
described.

Parent material

Many of the soils in Walworth County formed in glacial
material derived from preglacial formations of granite,
gneiss, limestone, sandstone, and shale. This material was
picked up by the glacier, was ground and mixed as it was
transported, and was redeposited as the glacier melted.
Some deposits are unsorted material, or glacial till; others
are material that was sorted by water as it was deposited
or by wind and water after it was deposited.

Soils in the Williams-Bowbells and Vida-Zahl map units
formed almost entirely in unsorted glacial till. The till
ranges from loam to clay in texture and from friable to
firm in consistence. Among the soils formed in glacial till
are Demky, Gettys, Raber, Vida, Williams, and Zahl soils.

Soils in the Bowdle-Lehr map unit formed in loamy or
silty material over sand and gravel or in sandy material
deposited by glacier meltwater. Some of the sandy
material was sorted by wind after it was deposited.
Akaska, Bowdle, Divide, Hecla, Lehr, Maddock, Tally,
Wabek, and Yecross soils formed in these materials.

The dominant soils in the Highmore map unit formed in
glacial material that was sorted by water and wind.
Among the soils that formed in part or entirely in silty
glacial drift are Eakin and Highmore soils.

Soils in the Agar-Lowry map unit formed in loess-man-
tled uplands and terraces in the western part of the coun-
ty. Agar, Lowry, and Sully soils formed in this wind-
deposited material.

The Pierre Formation is the only bedrock exposed in
Walworth County. It is marine shale or clay stone of the
Cretaceous age. Soils in the Sansarc-Opal and Opal-
Promise map units formed in clayey material weathered
from the Pierre Formation. Hurley, Opal, Promise, San-
sarc, and Swanboy soils are examples.

Bowbells and Mobridge soils formed in alluvium
washed in from adjacent sloping soils. Bon, Durrstein, and
Egas soils formed in alluvium deposited by streams.

Climate

Walworth County has a continental climate. Winters
are cold, and summers are hot. The precipitation is
usually light in winter and is heaviest in the period mid-
April through September. The climate favors a grassland
ecology. The climate of Walworth County is more fully
described in the section “General nature of the county.”

Plant and animal life

Plants, animals, insects, earthworms, bacteria, and fungi
are important in the formation of soils. The soils of Wal-
worth County formed under prairie grasses. Bacteria and
fungi in the soil help to decompose residue from the
grass. Earthworms, insects, and burrowing animals mix
the soil and residue and help to keep the soil open and
porous.
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Relief

Relief, or lay of the land, influences soil formation
through its effect on drainage, runoff, erosion, plant
cover, and soil temperature. Gettys, Sansarc, and Zahl
soils are examples of sloping to steep soils that lose much
rainfall through runoff. Rapid runoff lessens the amount
of moisture that enters the soil and increases the amount
of soil that is lost through erosion. These soils have a thin
surface layer and are calcareous at or near the surface.

Runoff is slower on Highmore, Williams, and similar
soils. As a result, more moisture enters the soils and soil
formation is more complete. These soils have thicker
horizons and accumulate organic matter. Also, lime is
leached to a greater depth.

Bowbells and Mobridge soils are in swales that receive
runoff from adjacent soils. As a result of the additional
moisture, these soils are covered with more grass and
have a larger amount of organic matter. In nearly level
soils on lowland where drainage is impeded, a fluctuating
high water table favors the concentration of salts.
Durrstein and Egas soils are examples.

Time

The length of time that soil material has been exposed
to the other four factors of soil formation is reflected in
the kinds of soil that form. Most of the soils in Walworth
County are on somewhat young landscapes that date back
to the glacial period. Soils that formed in the more recent
loess are among the younger soils on uplands. Opal and
Promise soils, which are on stabler landscapes, are per-
haps the oldest soils in the county.
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Glossary

Alluvium. Material, such as sand, silt, or clay, deposited on land by
streams.

Area reclaim. An area difficult to reclaim after the removal of soil for
construction and other uses. Revegetation and erosion control are
extremely difficult.

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 peint. It is
commonly expressed as inches of water per inch of soil. The capaci-
ty, in inches, in a 60-inch profile or to a limiting layer is expressed

as—
Inches
Very low .0to3
LOW oo sinsrerssssnsenes 3to6
Moderate......ccuniirnnennns 6to9
High oot More than 9

Bedrock. The solid rock that underlies the soil and other unconsolidated
material or that is exposed at the surface.

Blowout. A shallow depression from which all or most of the soil
material has been removed by wind. A blowout has a flat or irregu-
lar floor formed by a resistant layer or by an accumulation of peb-
bles or cobbles. In some blowouts the water table is exposed.

Bottom land. The normal flood plain of a stream, subject to frequent
flooding.

Calcareous soil. A soil containing enough caleium carbonate (commenly
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.

Chiseling. Tillage with an implement having one or more soil-penetrat-
ing points that loosen the subsoil and bring clods to the surface. A
form of emergency tillage to control soil blowing.

Clay. As a soil separate, the mineral soil particles less than 0.002 mil-
limeter in diameter. As a soil textural class, soil material that is 40
percent or more clay, less than 45 percent sand, and less than 40
percent silt.

Claypan. A slowly permeable soil horizon that containg much more clay
than the horizons above it. A claypan is commonly hard when dry
and plastic or stiff when wet.

Complex slope. Irregular or variable slope. Planning or constructing
terraces, diversions, and other water-control measures is difficult.

Complex, soil. A map unit of two or more kinds of soil occurring in
such an intricate pattern that they cannot be shown separately on a
goil map at the selected scale of mapping and publication.

Compressible. Excessive decrease in volume of soft soil under load.

Consistence, soil. The feel of the soil and the ease with which a lump
can be crushed by the fingers. Terms commonly used to describe
consistence are—

Loose.—Noncoherent when dry or moist; does not hold together in a
mass.

Friable—When moist, crushes easily under gentle pressure
between thumb and forefinger and can be pressed together into a
lump.

Firm.—When moist, 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 materi-
al.

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 farming. Plowing, cultivating, planting, and harvesting in rows
that are at right angles to the natural direction of the slope or that
are parallel to terrace grade.

Contour stripcropping. 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.
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Control section. The part of the soil on which classification is based.
The thickness varies among different kinds of soil, but for many it
is 40 or 80 inches (1 or 2 meters).

Crop residue management. A system of retaining crop residue on land
between harvest and replanting to help in controlling erosion and to
insure future crop production.

Cutbanks cave. Unstable walls of cuts made by earthmoving equipment.
The soil sloughs easily.

Deferred grazing. Postponing grazing or resting grazing land for a
prescribed period.

Depth to rock. Bedrock at a depth that adversely affects the specified
use.

Drainage class (natural). Refers to the frequency and duration of
periods of saturation or partial saturation during seil formation, as
opposed to altered drainage, which is commonly the result of artifi-
cial drainage or irrigation but may be caused by the sudden deepen-
ing 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
wethess.

Somewhat ly 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 moest growing seasons. Well drained soils are com-
monly medium textured. They are mainly free of mottling.
Moderately well drained.—Water is removed from the soil
somewhat 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 af-
fected. 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 com-
monly have a slowly pervious layer, a high water table, additional
water from seepage, nearly continuous rainfall, or a combination of
these.

Poorly drained.—Water is removed so slowly that the soil is satu-
rated periodically during the growing season or remains wet for
long periods. Free water is commonly at or near the surface for
long enough during the growing season that most mesophytic crops
cannot be grown unless the soil is artificially 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 profile, seepage, nearly continuous rainfall, or a combina-
tion of these.

Very poorly drained.—Water is removed from the soil so slowly
that 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 frequently ponded. Yet, where
rainfall is high and nearly continuous, they can have moderate or
high slope gradients, as for example in “hillpeats” and “climatic
moors.”

Excess fines. Excess silt and clay. The soil does not provide a source of
gravel or sand for construction purposes.

Excess lime. Excess carbonates. Excessive carbonates, or lime, restrict
the growth of some plants.

Excess salts. Excess water soluble salts. Excessive salts restrict the
growth of most plants.

Fallow. Cropland left idle in order to restore productivity through accu-
mulation of moisture. Summer fallow is common in regions of

limited rainfall where cereal grains are grown. The soil is tilled for
at least one growing season for weed control and decomposition of
plant residue.

Fast intake. The rapid movement of water into the soil.

Favorable. Favorable soil features for the specified use.

Fertility, soil. The quality that enables a soil to provide plant nutrients,
in adequate amounts and in proper balance, for the growth of
specified plants when light, moisture, temperature, tilth, and other
growth factors are favorable.

Flooding. The temporary covering of soil with water from overflowing
streams, runoff from adjacent slopes, and tides. Frequency, dura-
tion, and probable dates of occurrence are estimated. Frequency is
expressed as none, rare, occasional, and frequent. None means that
flooding is not probable; rare that it is unlikely but possible under
unusual weather conditions; occasional that it occurs on an average
of once or less in 2 years; and frequent that it occurs on an average
of more than once in 2 years. Duration is expressed as very brief if
less than 2 days, brief if 2 to 7 days, and long if more than 7 days.
Probable dates are expressed in months; November-May, for exam-
ple, means that flooding can oceur during the period November
through May. Water standing for short periods after rainfall or
commonly covering swamps and marshes is not considered flooding.

Frost action. Freezing and thawing of soil moisture. Frost action can
damage structures and plant roots.

Glacial drift (geology). Pulverized and other rock material transported
by glacial ice and then deposited. Also the assorted and unassorted
material deposited by streams flowing from glaciers.

Glacial outwash (geology). Gravel, sand, and silt, commonly stratified,
deposited by melt water as it flows from glacial ice.

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 8 inches (2 millime-
ters to 7.5 centimeters) in diameter. An individual piece is a pebble.

Horizon, soil. A layer of soil, approximately parallel to the surface, hav-
ing distinct 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 combination 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, sesquioxides, humus, or a combination
of these; (2) by prismatic or blocky structure; (3) 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 is
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 II precedes the
letter C.

R layer—Consolidated rock beneath the soil. The rock commonly
underlies a C horizon, but can be directly below an A or a B
horizon.

Hydrologic soil groups. Refers to soils grouped according to their ru-
noff-producing characteristics. The chief consideration is the in-
herent capacity of soil bare of vegetation to permit infiltration. The
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slope and the kind of plant cover are not considered, but are
geparate factors in predicting runoff. Soils are assigned to four
groupa. In group A are soils having a high infiltration rate when
thoroughly wet and having a low runoff potential. They are mainly
deep, well drained, and sandy or gravelly. In group D, at the other
extreme, are soils having a very slow infiltration rate and thus a
high runoff potential. They have a claypan or clay layer at or near
the surface, have a permanent high water table, or are shallow over
nearly impervious bedrock or other material. A soil is assigned to
two hydrologic groups if part of the acreage is artificially drained
and part is undrained.

Large stones. Rock fragments 10 inches (25 centimeters) or more
across. Large stones adversely affect the specified use.

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,
deposited by wind.

Low strength. Inadequate strength for supporting loads.

Minimum tillage. Only the tillage essential to crop production and
prevention of soil damage.

Outwash plain. A landform of mainly sandy or coarse textured material
of glaciofluvial origin. An outwash plain is commonly smooth; where
pitted, it is generally low in relief.

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 soil.” 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.

Percs slowly. The slow movement of water through the soil adversely
affecting the specified use.

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).

Piping. Moving water from subsurface tunnels or pipelike cavities in
the soil.

Planned grazing system. A system in which two or more grazing units
are alternately rested from grazing in a planned sequence over a
period of years. The rest period may be throughout the year or dur-
ing the growing season of the key plants.

Poor outlets. Surface or subsurface drainage outlets difficult or expen-
sive to install.

Proper grazing use. Grazing at an intensity that will maintain enough
cover to protect the socil and maintain or improve the quantity and
quality of desirable vegetation.

Range (or rangeland). Land that, for the most part, produces native
plants suitable for grazing by livestock; includes land supporting
some forest trees.

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
degree of acidity or alkalinity is expressed as—

pH
Extremely acid .. Below 4.6
Very strongly acid 4.5 to 5.0
Strongly acid 6.1 to 5.5
Medium acid 5.6 to 6.0
Slightly acid 6.1 to 6.6
Neutral 6.6 to 7.3
Mildly alkaline 7410178
Moderately alkaline 7.9 to 84
Strongly alkaline .. 8.5 to 9.0
Very strongly alkaline ..........coovervcenscnnd 9.1 and higher

Rooting depth. Shallow root zone. The soil is shallow over a layer that
greatly restricts roots.

Runoff. The precipitation discharged in stream channels from a
drainage area. The water that flows off the land surface without
sinking in is called surface runoff; that which enters the ground be-
fore 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. The degree of salinity is expressed as—

Mmholem
None Less than 2.0
Low 2.0 to 4.0
Moderate 4.0 to 8.0
High 8.0 to 16.0
Very high More than 16.0

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.

Seepage. The rapid movement of water through the soil. Seepage adver-
sely affects the specified use.

Shrink-swell. The shrinking of soil when dry and the swelling when
wet. Shrinking and swelling can damage roads, dams, building foun-
dations, and other structures. It can also damage plant roots.

8ilt. As a soil separate, individual mineral particles that range in diame-
ter 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.

Slope. The inclination of the land surface from the horizontal. Percent-
age of slope is the vertical distance divided by horizontal distance,
then multiplied by 100. Thus, a slope of 20 percent is a drop of 20
feet in 100 feet of horizontal distance.

Slow intake. The slow movement of water into the soil.

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 perieds of time.

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 underlying
material. The living roots and other plant and animal life charac-
teristics of the soil are largely confined to the solum.

Stones. Rock fragments 10 to 24 inches (26 to 60 centimeters) in diame-
ter.

Stripcropping. Growing crops in a systematic arrangement of strips or
bands which provide vegetative barriers to wind and water erosion.

Structure, soil. The arrangement of primary soil particles into com-
pound particles or aggregates that are separated from adjoining ag-
gregates. The principal forms of soil structure are—platy
(laminated), prismatic (vertical axis of aggregates longer than
horizontal), columnar (prisms with rounded tops), blocky (angular
or subangular), and granular. Structureless soils are either single
grained (each grain by itself, as in dune sand) or massive (the parti-
cles adhering without any regular cleavage, as in many hardpans).

Stubble mulch. Stubble or other crop residue left on the soil, or partly
worked into the soil, to provide protection from soil blowing and
water erosion after harvest, during preparation of a seedbed for the
next crop, and during the early growing period of the new crop.

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 organie
matter than the overlying surface layer.

Surface soil. The soil ordinarily moved in tillage, or its equivalent in un-
cultivated soil, ranging in depth from 4 to 10 inches (10 to 26 cen-
timeters). Frequently designated as the “plow layer,” or the “Ap
horizon.”

Taxadjuncts. Soils that cannot be classified in a series recognized in the
classification system. Such soils are named for a series they
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strongly resemble and are designated as taxadjuncts to that series
because they differ in ways too small to be of consequence in in-
terpreting their use or management.

Terrace. An embankment, or ridge, constructed across sloping soils on
the contour or at a slight angle to the contour. The terrace inter-
cepts 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 pro-
portion 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 cley. The sand, loamy sand, and sandy loam
classes may be further divided by specifying “coarse,” “fine,” or
“very fine.”

Thin layer. Otherwise suitable soil material too thin for the specified

use.

Tilth, soil. The condition of the soil, especially the soil structure, as re-
lated to the growth of plants. Good tilth refers to the friable state
and is associated with high noncapillary porosity and stable struc-
ture. A soil in poor tilth is nonfriable, hard, nonaggregated, and dif-
ficult 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.

Wind striperopping. Growing crops in strips that run crosswise to the
general direction of prevailing wind and without striet adherence to
the contour of the land.
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Figure 1.—Typical landscape of the Sansare-Opal map unit.
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Figure 2.—Typical pattern of soils and underlying material in the Highmore map unit.
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Figure 3.—Typcial pattern of soils and underlying material in the Williams-Bowbells map unit.
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Figure 4.—Sprinkler-irrigated corn on Akaska silt loam, 0 to 2 percent slopes.
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Figure 5.—An area of Aquolls.
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Figure 6.— An area of Bon loam.
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Figure 7.—A newly planted, single-row field windbreak on Highmore
gilt loam, 2 to 6 percent slopes.
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Figure 8.—Profile of Opal clay, 2 to 9 percent slopes. Bedded shale is at Figure 9.—An area of Opal-Sansarc clays, 6 to 15 percent slopes.
a depth of about 30 inches.
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Figure 10.—Profile of Sansarc clay in an area of Sansarc-Opal clays, 156
to 40 percent slopes.
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Figure 11.—Brushy draws in an area of Sansarc-Opal clays, 15 to 40 percent slopes. The brush provides variety in the
habitat for rangeland wildlife.



Figure 13.—Profile of Swanboy clay, 0 to 6 percent slopes.
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—Profile of Sully silt loam, 2 to 9 percent slopes.
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Figure 14.—Profile of Wabek loam, 9 to 40 percent slopes.
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Figure 15.—Trees planted for recreation and wildlife uses on Zahl- Williams loams, 15 to 34 percent slopes.
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TABLE 1.--TEMPERATURE AND PRECIPITATION DATA
|
Temper‘ature1 Precipitation1
2 years in 2 years in 10
10 will have-- Average == Average
Month Average |Average|Average number of|Average number of|Average
daily daily Maximum Minimum growing Less | More |days with|snowfall
|maximum|minimum temperature|temperature,; degree than--|than--{0.10 inch
| higher lower days2 or more
than-=- than-=
°F °F °F °E °F Units in in in in
January----{ 21.3 | -2 10.6 50 =30 0 .31 .09 .48 1 4,3
February--- 28.8 6.2 17.5 53 -23 0 .38 .15 .56 1 4.8
March------ 41,0 18.2 29.6 T4 ~15 93 .73 .24 1.13 2 5.8
Aprile--—aea I 56.0 32.3 4y.2 84 1 164 2.31 .90 3.43 5 5.4
May--=-eua- | 69.5 43.1 56.3 90 24 505 2.99 1.91 3.95 6 .0
June-e=eem= 78.8 53.6 66.3 97 36 789 3.41 1.56 4,92 7 .0
July-==m=e= 86.7 58.6 72.7 102 43 1,014 2.26 .88 3.37 5 .0
August===w- 86.4 56.8 71.6 103 4o 980 1.76 1.10 | 2.34 ) .0
September-- 73.6 45,2 59.4 96 24 582 1.22 40 1.86 3 .0
October---- 63.1 35.3 49,2 87 17 321 .85 .23 1,34 3 .9
November--- 42,8 20.9 31.9 69 -4 28 .52 14 . 81 2 4,0
December—-- 26.5 6.7 16.6 58 =27 0 .52 21 17 2 T.7
Year----- 56.2 31.4 i 43.8 104 -33 4,476 17.26 !14.6“ 19.77 41 32.9
L

TRecorded in the period 1960-74 at Selby, S. Dak.

2 growing degree day is a unit of heat available for plant growth,

It can be calculated by adding the

maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which
growth is minimal for the principal crops in the area (40° F).
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TABLE 2.--FREEZE DATES IN SPRING AND FALL

Probability

Temperature'

240 F
or lower

280 F
or lower

320 F
or lower

Last freezing
temperature
in spring:

1 year in 10
later than--

2 years in 10
later than=--

5 years in 10
later than--

First freezing
temperature
in fall:

1 year in 10
earlier than--

2 years in 10
earlier than--

5 years in 10
earlier than--

September 26

May

May

April

October

October

May 20
May 15

24 May

September 18

2 |September 23

2

12 October

June y
May 29

May 18

September 8
September 14

September 25

TRecorded in the period 1960-74 at Selby, S. Dak.

TABLE 3.--GROWING SEASON LENGTH

Daily minimum temperature
during growing season

Probability Higher Higher Higher
than than than

240 F 289 F 32° F
Days Days Days
9 years in 10 152 130 1M1
8 years in 10 158 136 117
5 years in 10 170 148 129
2 years in 10 183 160 141
1 year in 10 189 167 147

TRecorded in the period 1960-T4 at

Selby, S. Dak.
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS
]

Map Soil name Acres Percent
symbol

AgA |Agar silt loam, 0 to 2 percent 3lope€S-=---c-cceccmcmccccccccmccccrcrrrcccccacancaaa 5,550 1.2
AgB |Agar silt loam, 2 to 6 percent SlOpES-—=-memccceaccccccccmcccccccccmccmmcmeeeo o 11,540 | 2.5
AgC Agar silt loam, 6 to 9 percent 8lopeS----=-c-rrecccrmccmccocr e cccccceceec oo oeo 3,130 | 0.7
AkA Akaska silt loam, 0 to 2 percent sSlopeSe-cecececccccccccmcoccacmcnccccacnc e 2,890 0.6
AkB Akaska silt loam, 2 to 6 percent 8lopeS-=—mccmecmmmm e crcrrremeemeea 1,655 0.4
Ao LY R R e L L e e L L e e ettt T 2,250 0.5
Ar Arveson sandy loam, Wet-------ceccccncmccccccccccmcccrnc s ccmm e 568 0.1
Bn 2T R Y- e et L L EE L LTS 2,380 0.5
BoA Bowbells loam, 0 to 3 percent sSlopeS==---c-c-rencccccmreroecemrccccrrccaccacaa oo 3,775 0.8
BwA Bowdle loam, 0 to 2 percent SlopeS-—-—c-—mcmccmcmccmcmcmccncnc e e 6,770 1.5
BwB Bowdle loam, 2 to 6 percent SlopeS-s=eemccccemccccccraccccccerrrcremccccccncccccnnaa 3,680 0.8
BxB Bowdle-Wabek loams, 2 to 6 percent 8lopeS---eeccccccccmcccrmcmcrc e e e cnaa- 2,725 0.6
BxC |Bowdle-Wabek loams, 6 to 9 percent SlopeS—-=-——r—cccmmmccccmccccccccccccc ;e e e na- 2,760 0.6
BxD |Bowdle-Wabek loams, 9 to 15 percent 8l0peS-------cccccccccmccccnccmercoommccmemee 500 0.1
Co Colvin s8ilt loaM----ccccccccrermrrcrcrr e e e e e e c e s s r e e e e rccceec e 1,590 0.3
DeA Demky loam, 0 to 2 percent Slop@Seemecreccmcmccmcccenccccncccccccc v e e e c e 3,470 0.8
DeB Demky loam, 2 to 6 percent 8lopeS------c-cmcccccacccccccmcrcmccccocmcmcmccccceceaee 2,515 0.5
DgA Demky-Jerauld complex, 0 to 2 percent slopeS-----cececccoccccncca= remcccccccccc - 1,785 0.4
Dm Divide loame-=c-cmcccemcacrcccccccccscccmccccc e c s m e s m s e e c e s e e n e e 455 0.1
Du Durrstein silt loAM---eececcmrmomc e ccdcdccccccmcmcme e ———————— 2,400 0.5
Eg Egas silty clay loam---------ccecccmcccnccrcrcsror e r e r e r e c e r e rc e c e e —— 1,410 0.3
GeE Gettys clay loam, 9 to U0 percent SlopeS------cc-ececcccceaccccccccccccccccnccnasane 8,050 1.8
Gp Gravel pifs-e-ceccccmcmcmmcr e rcecr vt crcccrr e s e e r e s cr e r e 410 0.1
Hea Hecla loamy sand, O to 3 percent slopes--- 230 (h
HhA Highmore silt loam, 0 to 2 percent slopes- 22,425 4,9
HhB Highmore silt loam, 2 to 6 percent 8l0peS=---cecccmcccmcccccccmcmc e 80,830 17.6
HhC Highmore silt loam, 6 to § percent slopeS-----—c-occccmcccermcrrcrcmcmccc e e 12,410 2.7
HkA Highmore-Eakin silt loams, 0 to 2 percent SlopeSe--cemccccrcmmcrmrccrcccr e n e 4,340 0.9
HkB Highmore-Eakin silt loams, 2 to 6 percent SlOpES-—-=eececmcmcccmmccmcaa oo 31,070 6.8
HkC Highmore-Eakin silt loams, 6 to 9 percent slopeS---ccccccmcrccmccmccccrmncrccneeaa— 4,925 1.1
HmB |Highmore-Raber complex, 2 to 6 percent SlopeS--—-cemcmecmmcmcccmccccccccccmcrmcemmcean 9,420 2.1
HmC |Highmore-Raber complex, 6 to 9 percent slopeS--=--ceccccccaaa—n- mmmmemcercceecm———— | 11,935 2.6
Ho Hoven silt loaMm--=-e--c-cccccccmccccmnrerarcrcen e rcccm e rrr e rrrrrrcccrarccccccaan- | 390 0.1
HuB Hurley silt loam, 2 to 9 percent 83l0p€Se—ecvcemccccccccrccccmcnnrrnrerrrcre e ne———a— 1,800 0.4
Je Jerauld silt loame===m--c-cceccccccccccnccncc e n e c e e c e c e s c e ccca e 1,900 0.4
Js Jerauld=S1icKkSpots COMPleX=———memmmec oo - 485 0.1
LaA Lehr loam, 0 to 2 percent 83l0opeS==e=—ce—eeccccaaa- B il 2,050 0.4
LaB Lehr loam, 2 to 6 percent 8l0peS--=--rmmcemcocccmcccmccnccccmccncccc e c e nmcnae 4,140 0.9
LbB Lehr-Bowdle loams, 2 to 9 percent slopeS-----e-m-mccccmcccccccmc e 640 0.1
LoA Lowry 8ilt loam, 0 to 2 percent SlopeS-c-c--cecccuccccncncncccrmermrerreccrercenrea" 1,870 0.4
LoB Lowry silt loam, 2 to 6 percent SlopeSecemecccccccccnccrnmcccccccccremrerccrarenaan 3,580 0.8
LoC Lowry silt loam, 6 to 9 percent 8lopeS-----emcmcmccmccmm e ccnccccccccccceeneeaa 1,560 0.3
Ma Macken silty clayee=eemecccrcccccccccccccecccmaccccrccdemccccmcccc o e r e e e e e e 3,380 0.7
MdB Maddock fine sandy loam, 0 to 6 percent s8lopeS=eemcrcc—cccccccncuncncncnancccacaaaa 1,855 0.4
MdC Maddock fine sandy loam, 6 to 15 percent 8lopeS-emesmec—meccmcccmcmmmcccmccmcmccneee 550 0.1
Mo Mobridge Silt loamMe=eec-mc--ccceccccccmceoccccmmccccccaccccccmcccccomrr e e e ———— 27,410 6.0
opC Opal clay, 2 to 9 percent SlopeS--e-=ceccccccccccccccamccccccccncrcrercnrenaneen=as 9,640 2.1
0sD Opal-Sansarc clays, 6 to 15 percent slopeS---m-—--—c-ccwcecccccccmccnennccccnmnnnn—" 15,180 3.3
Pa Parnell clay loam, Weteeemmeemcmcccccccccccacccccccccccccrcncrern e rcan e e 1,240 0.3
PraA Parshall fine sandy loam, 0 to 2 percent sSlopeS--wceccccccccmcmmmmmcmcmcccccce e 690 0.2
PrB Parshall fine sandy loam, 2 to 6 percent SlopeS---me-recccmccccccccccccacmccccaaacan 330 ()
PsA Promise clay, 0 to 2 percent SlopeSe--ceccmcccccmacnmcmemecmccccacmaccac e aecnan 5,870 1.3
PsB Promise clay, 2 to 6 percent SlopeS--—-—-cecmmmmcmccccacec e 6,875 1.5
RaB Raber loam, 2 to 6 percent SlOpeS-m~——————ccmmmcmcmccccmc e 4,470 1.0
RaC Raber loam, 6 to 9 percent SlOpES=m=-mmcccemocmmcmcmc e ccceccecemmmmcememeee- 5,315 1.2
RbD Raber-Gettys complex, 6 to 15 percent 8lopeS=----c--c-cccccccccccccccacccccccccccas 8,290 1.8
Re Regan silt loa@M--c-eccccmcccoccccececcmccaccccccccccacccccncecracenrcroccrrecancaa" 1,615 0.4
SaE Sansarc-0Opal clays, 15 to Y40 percent 81l0peS-=cecmccmccmmomcccc oo me e 16,950 3.7
SuC Sully silt loam, 2 to 9 percent SlopeS=--—ec--—cmeoeccmcmacnmcancccatcmi e eeee 1,860 0.4
SuD Sully silt loam, 9 to 15 percent SlopeSec-cecccccccccmcrmmcnem e mmcmcc e e 2,770 0.6
Suk Sully silt loam, 15 to 40 percent SlopeSe--wecceccccccccccccccccccccccccccccccacnaca 1,700 0.4
SwA Swanboy clay, 0 to 6 percent 8l0peS------c-mceccccccecccmcccccrcsc s cac man e e e 1,785 0.4
TaA Tally fine sandy loam, 0 to 2 percent SlopeS--e-crmrrecrcmmccmcmc e e e e 910 0.2
TaB Tally fine sandy loam, 2 to 6 percent 8lopeS---e-ecccccccaccccccccccccccccccccaann ! 1,545 0.3
TaC Tally fine sandy loam, 6 to 9 percent slopeS---cec-cccccccccncncaan- cemerrcer——————— ! 400 0.1
Te Tetonka Silt lo@M----eeccccecmccmcccccccccmcccsccrorcr e m e s tcec e cae e aeaa 10,625 2.3
Us Ustifluvents, channeled-----c-mecccccccccocccnccrnroremor oo s o e e o mmmem e mmeee 2,840 0.6
vdD Vida stony loam, 3 to 15 percent 8lopeS~---re—m--cccc-ccccccmrcrccmre e 1,630 0.4
VzD Vida-Zahl loams, 6 to 15 percent SlopeS---—---eeccccccccccccccccoccccccccccnccncnoa= 8,475 1.8
WaE Wabek loam, 9 to 40 percent slopeSec-ecceccccrmmccrccccccccccnmcccccemcecner e ! 2,220 0.5

See footnote at end of table.
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Map Soil name Acres Percent
symbol
WbA Williams-Bowbells loams, 0 to 2 percent SlopES~eceermrrccccrcrrereccrccccercccccenea 910 0.2
WbB Williams-Bowbells loams, 2 to 6 percent SlopeSeee=cececerecmemcmecmreeecccmcmcc———em 22,480 4.9
WdC Williams=-Vida loams, 6 to 9 percent sSlopeS-=--cecccceccccceccccerucccmcccce e e e ————— 16,920 3.7
YeB Yecross loamy fine sand, 0 to 6 percent slopeSeeececcccccecrccccrmrrmrcmccceneccana" 570 0,1
YeC Yecross loamy fine sand, 6 to 15 percent 8l0peSee-ccemcemmemcccrrcrccccmcrmnecanon= 220 (M
zZakE Zahl-Williams loams, 15 to 34 percent slopeS=---e-ccecccccccccccccncaa= Smmm e ——— e 3,000 0.7
Water less than 40 aCcreSeemeemccmcccccccccccccccncccccccccnccercccncrccnrnecea=- 550 0.1
Open water greater than 40 acreSeceeccececceccccccccccccrmcnrcrreercemrmcccoccaaaan 20,672
Total land a@reae-—-c-—cee-ececccmcacccmccccimccmmcccormesomeemm———————c———— 459,328 | 100.0
Total are@eemmccccccccccccccccccccccccccctamcrmcc e e r e r e ————————— 480,000

TLess than 0.1 percent.
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[All yields were estimated for a high level of management in 1976.

TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE

crop is seldom grown or is not suited)

SOIL SURVEY

Absence of a yleld figure indicates the

Soil name and Spring Grain Cool season
map symbol Corn Oats Flax wheat sorghum Alfalfa hay grass
Bu Bu Bu Bu Bu Ton AUMT
Agar
AgAeccmmccccce i ccccaaa 42 60 17 27 48 2.1 3.5
AgBemcmc—cmccmemmececuaaa 40 56 16 25 45 2.0 3.3
Agleceemmmmmmccccnc e 32 50 14 22 37 1.9 3.2
Akaska
AkAmo—mmmcccccccmme e ———m i 30 39 -—- 20 35 1.5 | 2.7
AKBemrmeccececcemee— e ———— 28 37 -—- 19 33 1.4 2.3
Aquolls:
Ao,
|
Arveson: i
APeccmccccccc e cccee- -—- -—- -—- -—— -—- -—— ———
Bon
Blecceccccmcwcnacceccccacea 50 69 19 31 60 3- 1 5o2
Bowbells:
BOA——=—cccaccememc———aaa- 50 67 19 31 60 2.5 4,2
Bowdle
BWAeccmecmececermccacacnaaa 30 4y 15 21 -——- 1.2 2.0
BWBemc—mcccemcmmcemce———— 28 41 13 19 -— 1.1 1.8
2BXBememmmesmer———————aa- 22 35 9 15 -— 0.8 1.4
2BXCecemmemmmem—m———m———a 18 31 -——— 12 -—- 0.7 1.2
[}
I
2BYDmmmmmmmmmm e mmmaae : --- - - -
Colvin
COmmmmememccmcccacamnm——— -—— -— -— ——— -—— 2.2 | 3.7
Demky
DeAm-—eemere—cemacamam——e 30 49 -—- 23 36 1.7 2.8
DeBe-—mcccmcecc e 28 46 -——- 21 33 1.6 2.7
2DgAm—mm—memmcemm———mm—ae | —_— 34 —— 15 -——— 1.3 2.2
]
i ]
Divide !
Dm ----------------------- = 27 ‘42 11 21 - 1-8 300
Durrstein: !
I R ettt -—- ——— -— -— -——- -— -———
1
|
Egas '
Egeremrmmmemcccccnnecncaaa -— -——- -— -— ——— ——— ——
Gettys:
GeEm--memccccccccccc e -—— -——- -—-- -— -—— ——— -———
Gravel pits:
Gp.
Hecla:
HeAmmeo—mcc-cmcmem———a—aa 33 35 12 19 - 1.9 | 3.2

See footnotes at end of table.
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued
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[]
]
Soil name and Spring Grain ) Cool season
map symbol Corn Oats Flax wheat sorghum Alfalfa hay grass
Bu Bu Bu Bu Bu Ton AUMT
Highmore:
HhA-ceecccmecacccccccaean 41 60 17 26 47 2.1 3.4
HhBemecmc e e 39 |} 58 16 24 4y 2.0 | 3.2
]
] ]
L | 32 50 14 22 37 | 1.9 | 3.2
1
2HKAmmmmmmmcmemee———————— ! ) 59 16 26 46 2.0 3.3
L2113 R —— 38 57 15 | 24 43 1.9 3.2
I
2HKCmmmommm—mm——m—mm————— 31 48 14 | 22 36 1.7 2.8
|
2HMBememreccmeme———————— 36 55 | 15 24 42 1.9 3.2
!
2HMCmmmmmmmmmmmmmmm— oo 30 48 | 14 22 36 .7 2.8
1
I ] ]
Hoven ! i H
HO=meem i cccmccccdccee e -— —_— -— -— -— ——— ———
| !
Hurley:
HuB-ecmcccmccccac e -——— -—— ——— ——- - -—— -—-
Jerauld:
JEmmmmmmmm——— e cmmmmmeeee _— - - - - — -
]
|
2Jgemmecccmccmcmccccmcaaa -— -— — ——— -— -— ---
]
I
Lehr
LaAeecccccm e -——— 26 8 13 -— -—- -—-
1
1
LaB=wemccccmccmmmcacccaaa ——— 24 7 12 -— -— -——
i
1
2LbBeemmmmmcmm—cm— e ————— .; -——— 22 —~—— 11 -— ——— 1.0
l ]
Lowry | ! i
LOA-mecccccmcac e cm—ae 36 48 16 24 41 2.0 3.3
LOBecemvecccccccccaccc e 33 45 15 22 37 1.9 3.2
e L ettt ! 29 41 | -— 20 30 | 1.7 2.8
| |
Macken: ! ! !
Ma-=eecm e i -——— ~—— -——— - —— -——— -—
1
I
Maddock: !
MdBmeeccccmmcccccceaaaaea ; 31 ' 28 10 14 -— 1.3 2.2
|
MdCoemmmmcccccmccecceeeea - ——— —_— amw | -— -——— -—-
Mobridge
MO= = mceeecceeeee 52 65 . 19 ' 30 65 2.9 4.8
Opal: i E '
(0 o 21 33 — 17 24 .3 2.2
208D mmmmm o mmmmmmem
Parnell:
Pa---rmeccccccccccaceaas | ——— ——— - -—— -—— -— -—
!
Parshall |
PrlAceccccaccccaacccccaas 42 48 15 23 -— 1.8 5 3.0
L]
PrBe-ccccccccacmcccccaaaa 4o ; 46 14 E 21 -——- 1.7 | 2.8
I
Promise: | !
PSAmccccccmcccacccccccaaa 28 i 50 | —— 24 4y 1.5 2.6
! !
See footnotes at end of table.
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued
Soil name and Spring Grain Cool season
map symbol Corn Oats Flax wheat sorghum Alfalfa hay grass
Bu Bu Bu Bu Bu Ton AUMT
Promise: |
PSBe-emcmcmcmecccm e e e 26 48 == 23 42 1.5 2.6
|
Raber |
RaBeevccmccnre—ecccccnam= 32 48 12 23 4y 1.9 3.0
RaCrmmmcccccccnncccacccaa 30 4y -—- 21 39 1.7 2.8
2RbD==-==mmmmcmmccemam——— — 32 -— 15 -— 1.2 2.2
Regan !
R@mmmecccemccccccccncna—a ——— -——— -—— | -—- ——— -—— ———
|
Sansarc: ' |
SaEecrecccncnmrccccicanaa -—- ! -— i -— -—— -— = | -
I 1
Sully | |
SuCeeemmmmcccccc e e 23 | 32 E -— 16 -— 1.3 2.2
1
SuD=eemem—cm—ememmm————en --- ——— ] ——- - - - -—
SUE==emmomcemcacm e - - -—- - _—- - -
Swanboy: !
SWAmmemmmemeccenccccccaae | - ——— -——- -— L -——- -—
Tally !
TaAweememmcccenncccc e ! 40 46 14 | 20 —— 1.6 2.7
1
TaBemmocm—mcercccccccccnn- 38 4y 13 E 17 -—— 1.6 2.6
I
TaCemc—mcecccmmecceeacan- 33 40 _— 15 -—- 1.5 2.5
Tetonka:
Te-—eremmcmcccmcmcmc e -—— -—— ——— -—— —— -—— -
Ustifluvents: !
Us. |
| ! !
Vida: i ! | |
L] (RS- .- - — - ——- - ---
2YzDmmmcmmcmmeememmm—e oo —-- 30 -—- 13 -—- 1.0 1.7
Wabek:
WaBem—mccccmnccccccannaaa. -—- -——- ——- -——— -——- === -—-
|
Williams: =
WDAm————mmmcmcm—eem———— ' 42 56 17 31 --- 2.2 E 3.6
] 1
2)bBuanmemmmmm—m——e—————— ! 40 54 15 28 -—- 2.1 | 3.5
]
]
2WdCamemmememmcc e e 34 50 -—- 25 -—-- 1.9 | 3.2
Yecross:
YeBmmom—mcmmmmme e — e ———— 27 26 | 8 12 -—- 1.3 2.2
L]
YeCommommmmmmmcccceecnaeee .- - ——— ——— -— -— -——-
Zahl
27aBe—mm—eecmcmcmcm e eaaa -—- ——- - -—- -—- -— -

TAnimal-unit-month: The amount of forage
muleé five sheep or five goats) for a period
T

or feed required to feed one animal unit (one cow, one horse, one
of 30 days.

his map unit is made up of two or more dominant kinds of soil. See map unit description for the
composition and behavior of the whole map unit.
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TABLE 6,--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES

[Soils not listed do not support rangeland vegetation suited to grazing]
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Total production | |
Soil name and Range site name | Characteristic vegetation Compo=-
map symbol Kind of year Dry | sition
weight |
Lb/acre| Pet
Agar:
AGAmmemmccccmce Siltyececmcm e eeceeeem Favorable 3,360 |Western wheatgrasS----—eece—w-- 35
Normal 2,800 |Green needlegrasS--—=-==-c=e-a- 20
Unfavorable 1,960 {Big bluestem--c-c-ccccucccaan- 10
i Needleandthread------=cecemeae= 10
i Little bluestemM-ccccmmmaccea—- 5
! Side-o0ats gramaeee————-cecceawa- 1 5
! Blue grama----eeeeceememma—ac——a 5
‘ Sedgewmmmmmrmmmccmccccmce e 5
AgB, Agl---emauce- 1Siltymcmm e ccmeeeeee Favorable 3,120 |Western wheatgrass-ee-=-—-—a--- i 30
Normal 2,600 |Green needlegrasS-—eececeemean- i 20
Unfavorable 1,820 |Little bluesteMe=wmem—c—cccaaa {10
Needleandthread~=meme=cecc—cam i 10
Side-ocats grama---eeeececec-me--- 110
| Big bluestem----cececveccennna= 1 5
Blue gramaeeeeececrsmm—ccecee=- i 5
Sedge-==-----ecccccecaccnccn=~ | 5
| ! ! |
Akaska: H 1 ! |
AkA-cccecccanaaca Silty------ccmmmmce e Favorable 3,120 |Western wheatgrass---e-=ccm--- 30
Normal 2,600 |Green needlegrasSee-eee—o——ca-= 20
Unfavorable 1,820 |Needleandthread---------ccnc-- 10
Big bluestem-=-eeccmaccaccaaoa 10
! Side-oats grama 10
] Blue grama--e-==w-—ee- 10
! i Little bluestem 5
i
AKBemcmeemcmee e Silty-memccmemccmc e Favorable | 2,880 |Western wheatgrass=---—-----=-- 30
Normal | 2,400 |Green needlegrass-----=-=e---- 20
Unfavorable 1,680 |Needleandthread-===c-—e-—-—--v- 10
Little bluestem--=c—-——ccue-u- 10
Side-ocats grama----—--——--caca-- 10
Blue grama-----—=-—-——c-ceecccaa=a- 10
Big bluestem-=--ccccccccnnacax 5
Arveson: !
Arececececcaccaaa Subirrigated----—ccmeecaccca-- Favorable 5,060 |Big bluestem--ceeecccccccnaaca= i 25
Normal 4,600 |Reed canarygrass----—e--c---—---- 1 10
Unfavorable 3,680 |Switchgrass---e-eecmececeenaaa 1 10
IndiangrassS-----ce=eecemcrame—-= | 10
Kentucky bluegrasseeeee——eee-x i 10
! Sedge=mmmmmeccmcccccemeca—a—aa 10
! Prairie cordgrasse-ececeeecccea- 5
Bon: |
Bn==seccconcaanaaa Overflow--eme-mcmcccmmmccmcaaa- Favorable 4,400 |Big bluestem-----=cecccmecaac- L5
Normal 4,000 |Western wheatgrass---e-eececea- 25
Unfavorable 2,800 |Green needlegrass--- 10
Side-ocats grama----c-——--cwe--- 5
Leadplant-------ccemmccenneaax 5
I Sedgem=m=cccmcmcccrcmcccnnana- 5
Bowbells: !
BOA-mmemmccc e OverfloWesm-mremcercmcrceenenes Favorable 4,560 |Big bluesteMeem——cccemccanaaao 45
Normal 3,800 |Green needlegrasS-==---=------= 15
Unfavorable 2,660 |Western wheatgrass-----=-eee-- 1 20
Needleandthreade=eeeemenmracaaw i 5
Kentucky bluegrasse-e--ceee=-- i 5
] Porcupinegrasse--eeececccecmccaw I

See footnote at end of table.
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SOIL SURVEY

TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production | ]
Soil name and Range site name | Characteristic vegetation | Compo-~
map symbol Kind of year Dry sition
weight
Lb/acre Bet
Bowdle:
BWA, BWBe-—oe——au- Silty==-—mmecmmcmcccmccnne——— |Favorable 2,880 |Green needlegrasSeemem—————-=- 30
|Normal 2,400 |Western wheatgrass-------—---- 25
|Unfavorable 1,680 {Needleandthread---m-c-weeecccaa-- 25
Blue graMaeeweee--—ccecceccecn—-—- ! 10
1
1BxB:
Bowdle part----- Silty-==—mecmecceeeer e nneeean- Favorable 2,880 |Green needlegrasSe=====ec-=---- 30
Normal | 2,400 |Western wheatgrass-=------ece-- 25
Unfavorable 1,680 |Needleandthread--eceecmmacmaau- 25
Blue gramae=ees---cccecccce~===-- 10
Wabek parte----- Very ShalloWees-eccconccwcanaxs Favorable 1,680 |Needleandthread------==cece~--w 25
Normal 1,400 |Blue grama--=-emcccccenm—ca—u- 30
Unfavorable 840 |Threadleaf sedge--=mece=mma——-a 20
1BxC: !
Bowdle part----= Siltyemm——mecccm—cccccccmcnnna- Favorable | 2,880 |Green needlegrass---eeeeccecac-a 30
Normal 2,400 |Western wheatgrass---=-eccec--- 25
Unfavorable 1,680 |Needleandthreadeeeewee—caacaa- 25
Blue grama-----—eecec—omecccccce~e- 10
Wabek partee---- Very Shallow-=--e--ccccrcmenu= Favorable 1,680 |Needleandthread-----cececcca--- 25
Normal 1,400 |Blue grama~-----ceccececamcom—-- 30
Unfavorable 840 |Threadleaf sedge-==---=-cacea- 20
1BxD:
Bowdle part----- Siltyemmmcmccrcccmc e e ce e Favorable 2,880 |Green needlegrass-------—---=- 30
Normal 2,400 |Western wheatgrass-«-=ee-c---- 25
Unfavorable 1,680 |Needleandthread------ceccccca-o 25
Blue grama-----=ececc-cccwecn=- 10
Wabek part------ Very ShalloWe--=eecececcccccc-- Favorable 1,680 {Needleandthread-----===---—--- 25
Normal 1,400 |Blue grama-------—-—csceccancea- 30
Unfavorable 840 |Threadleaf sedge-~-—-=w—com--- 20
Colvin:
COmmmommcmmmmccnn= Subirrigated--=ecccmmmccocnan=- Favorable 5,280 |Big bluesteM---=cecaccccnncua- 50
Normal 4,800 |Prairie cordgrass 15
Unfavorable 3,840 |Sedge-=-==wmemmmmoccmcmccmecene 10
Switchgrasgeesessccccncccncean- 10
IndiangrasSe=-—=—-=-c- memmm——— 5
Demky:
DeA, DeB----cow=w- Clayey-=e---eccccrcccecccnr—na= Favorable 3,120 |Western wheatgrasse~---ccee<-= 30
Normal 2,600 |Green needlegrass---=-wececcec--a 30
Unfavorable 1,820 |Side-ocats grama--e--——--cacea- | 10
Blue gramg-===em--——-cceccceaa- 110
Little bluesteme-cecceccccanaa 5
Big bluestem---ccvccncrcccccaux 5
Sedge~m——m-ecaccccccccnnmne 5
1DgA:
Demky parte----- Clayey-===m—--wecccmevema~e——— Favorable 3,120 |[Western wheatgrasseeec~ecce-a= 30
Normal 2,600 |Green needlegrass---==e--c--c- 30
Unfavorable 1,820 |Side-oats grama---=-------—--- 10
Blue grama=-e==~--cccecccec—-- 1 10
Little bluesteme-cc-cccccccanaa 5
Big bluesteme-e--ccwccec~rcncu= 5
| Sedge~=mmmmmrrcccccce e 5

See footnote at end of table.




WALWORTH COUNTY, SOUTH DAKOTA

TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued
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Total production
Soil name and Range site name Characteristic vegetation Compo-
map symbol Kind of year Dry sition
welght
Lb/acre Pet
Demky :
Tpga:
Jerauld part----{Thin Claypan=----=--==cc-=----- Favorable 1,440 |Blue grama==em—-—-———c—cemoene 30
Normal 1,200 |Western wheatgrass----—=ececeeca-- 25
Unfavorable 720 |Needleandthread----=~cc-c--e-- 15
| Buffalograss----=-ececemmccaec—a= 10
; | Sedge-=---mmmem-msmsmmmm—————- 10
1
Divide: ] ]
Dp-wenceseenceenan {S1ltymemmmm e e e |Favorable i 3,360 |Western wheatgrass----eeemem-= 25
! Normal 2,800 |Needleandthread--===c—-eccea-- 15
Unfavorable 1,960 |Blue grama-=====---———cece---o 10
Green needlegrass---==ece----- 10
Big bluestemecmecccccccrceaana 5
Durrstein: !
Ducceccccccacanaa. Saline Lowlande---—ce-eccccces «|Favorable 4,400 |CordgrasSes=emec—-ccmcmmccccax 50
Normal 4,000 |Nuttall alkaligrass---—=---c--- 20
Unfavorable 3,200 |Western wheatgrass----=e-—---- 10
Inland saltgrasS--==eece—c——ce=-=- 10
Egas
Egeeccccmccccecae Saline Lowland-=--c-cc-ccceea- Favorable 4,620 {Cordgrass----eee-cccveconcnaa= 50
Normal 4,200 |Nuttall alkaligrass----------= 20
Unfavorable 3,360 |Western wheatgrasge-eceececeece~ce- 1 10
i Inland saltgrass-------—ceccc--- 110
Gettys:
GeE--mmcomonmmonnan Thin Uplande---=secceecmmmcoanx Favorable 2,640 |Little bluestem---—=c-----==e= 30
Normal 2,200 |Side-ocats grama=-----—cecceecea-- 20
Unfavorable 1,540 |Needleandthreadeem--ceweca—aa- 10
Western wheatgrass--------=w-- 10
Blue grama-----—==ececc-cc-ccccc~- 10
Prairie dropseed--<eececca-cca—= 5
!Sedge---------a --------------- 5
]
Hecla |
HeAmemmmmeeme e Sandse==cc-cmccccccceccecanna- Favorable ! 3,360 {Sand bluestem-~=--cecccecces~== i 25
Normal 2,800 {Little bluestem-—-w—=me———caaa- 25
Unfavorable 1,960 |Prairie sandreed--=eeeecec—ca- 20
Needleandthread-==eececrcccccccx 10
Switchgrasseermec—cacccmcmnnan= 5
Canada Wildryeeeeecec—cccaeaaaa- 5
Sedge--wemncmcmccccccncnnrrae—- 5
Highmore:
HhA, HhB, HhC-w--- Silty-w—cemmccmccmcoomn e Favorable 3,360 |Western wheatgrass----—wwe-a--- 35
Normal 2,800 |Green needlegrass---—-—-=-=c—--== 20
Unfavorable 1,960 |Big bluestemMe-——cecmacc—ceo——- 10
Needleandthreade=---c-cccca--- 10
Little bluestele==emm—cccceea= 15
Side-oats grama----ceccee————u- 1 5
| Blue grama------seeece=—eee--=-= 5
| Sedge-mmmmmmmmm—em—mc—asamm——— 5
THKA:
Highmore part---{8ilty-=--c-c-cmeccmmococcccaoa- Favorable 3,360 |Western wheatgrass-eme--m—eeeem- 35
Normal 2,800 |Green needlegrass--=-==---—-== 20
Unfavorable 1,960 |Big bluesteme==c—-—ecmcccac——ao 10
Needleandthreadeeeccececmccacaa- 10
Little bluestemecccerccccccaa- 5
Side-oats grama---=eececeme-a—-= 5
Blue grama-~-------vccecrcceca= 5
i Sedge---eemesercccmcacccccnnca= 5

See footnote at end of table.
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

T 1 production 1
Soil name and Range site name Characteristic vegetation Compo-
map symbol Kind of year Dry sition
welght
Lb/acre Pct
Highmore: |
THkA: |
Eakin parte-e--- Silty-=e--ccmcmcrre e Favorable 3,360 |Western wheatgrass---------~-- 35
Normal 2,800 |Green needlegrass-—----=c=====- 20
Unfavorable 1,960 |Big bluestem--weee———c—mc—no—- 10
Needleandthread-==e=ccaccenan- 10
Little bluestem--weccccccecca= 5
Side-o0ats grama-----ewwcceeneea 5
Blue grama----=eecem-ceere-—-—-- 5
Sedge--==rmmecccccem e 5
THKkB:
Highmore part---|Silty-ce-eeeccccm-cc—ccccronnx Favorable 3,360 |Western wheatgrass--—-eee------ 35
Normal 2,800 |Green needlegrass--===meeo—e-- 20
Unfavorable 1,960 |Big bluestem=w--—cec-mccewmm== 10
Needleandthreadeeere—ccceccca-a= 10
Little bluesteme-=—eeccccceau- 1 5
Side-0ats gramas=eeccc-—ccccca~= 5
Blue grama------—cscccccmwe~=n- 5
Sedgemwemm—mmcecmr e e~ 5
Eakin part------ Silty=-—mcmmeccccccc e Favorable 3,360 |Western wheatgrass----—---—-=-=- 35
Normal 2,800 {Green needlegrass----=-e=----- | 20
Unfavorable 1,960 |Big bluesteMe==mec—ececec—aa—a i 10
Needleandthread---cemcceacaca- 10
Little bluestem-eecececcaccacvaaus 5
Side-ocats grama-----—==eec----- 5
! Blue grama---e=s------ececem=m- ! 5
i ! |Sedge-mmememm—c—eccmemmcmeena Il 5
! ' ! |
THKC: | !
Highmore part-~=|Silty---e-emccceocccccccooamu-s Favorable | 3,360 |Western wheatgrass-—ee---ec—-=- 35
Normal 2,800 |Green needlegrass--—---=----=-=- 20
Unfavorable 1,960 {Big bluestem-eecec——ccacccnana 10
Needleandthread=e--—-ccvecccca=- 10
Little bluesteMeceeemcmeccacan 5
Side-ocats gramaeess-—cceccr—cw- 5
Blue grama------=c--ce--coeeo= 5
Sedge~-—m=cmmcmmcemmcc e — - 5
Eakin part------ Silty=-e-ceeeocccmmmccmce oo Favorable 3,360 |Western wheatgrass---e-------- 35
Normal 2,800 |Green needlegrass----ee------- 20
|Unfavorable 1,960 |Big bluesteMee—-=—cem——c—sccman 10
Needléandthreadeeee-ccecccra=a 10
Little bluestem-=-ceccccccwcu- 5
Side-oats grama-e=esccccccecae= 5
Blue grama-----—-=ceccccwen=—== 5
Sedgemer—mccner e e e 5
THmB:
Highmore part---|Silty-=-eec---eecrccnwerccuen- Favorable 3,360 |Western wheatgrass--e-----=c-- 35
Normal 2,800 |Green needlegrasSe--=--c=eac-- 20
|Unfavorable 1,960 |Big bluesteM-m—--eos—c—cecmma- 10
| Needleandthread 10
| Little bluestem 5
| Side-oats grama 5
| Blue grama----e=ee~—eese-—-=== 5
i Sedgemmmmem-—csemmmmeecaacaan= 5
Raber part------ IClayey==rmmmeomccaccmmcunaamna Favorable 2,880 |Western wheatgrass----eeeeen-e 40
! |Normal 2,400 |Green needlegrassem==—===c=a--- 30
! |Unfavorable 1,680 |Side-ocats grama--=-eeee—-—----- 10
| Blue grama----e--c-eeememc===- 10
! Sedge--—=mcmemccemecemcmca—aaa- 5
]

See footnote at end of table.
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] Total production

]
i
Soil name and ! Range site name | Characteristic vegetation Compo-
map symbol ! Kind of year Dry sition
weight
Lb/acre Pet
Highmore:
THmC: !
Highmore part---!Siltye-cecccocaamamm o Favorable 3,360 |Wéstern wheatgrass---—--cccaceax 35
! Normal 2,800 |Green needlegrasS~mmemmm———mm-= 20
| Unfavorable 1,960 |{Big bluesteMececceccmccmanaaaaaa 10
Needleandthread-~==c=cceccaaa- 10
Little bluestéMeec—cecccccccaaa 5
Side-oats grama---e-ccceccccaa- 5
Blue grama----------cecceec~=-- 5
Sedge-—==——mccmcmcmcccmccce e 5
Raber part--~--- Clayey~mevwemerecenccecnccncaa" Favorable 2,880 |Western wheatgrass-------ceew= 40
Normal 2,400 |Green needlegrass=em=m-=cnmm—a- 30
Unfavorable 1,680 |Side-oats grama~-c-cecemcemce- 10
Blue grama----=--==c---ccecacaa 10
i ‘ Sedge-w-mcccemccmc e 5
i i
Hoven: ]
Howocmccmcecee e Closed Depression--=-mececemeca- |Favorable 4,620 |Western wheatgrass--e---cee—--- 85
{Normal | 4,000 |Sedge=emememccc—mcmmnccacaac—ca- 10
!Unfavorable 5 2,940
I I
Hurley:
HuB---ceercccccna- Thin Claypaneeececacccaccacna- Favorable 1,800 |Blue grama----e-e-cececcecaaaa- 30
Normal 1,500 |Western wheatgrasSeee-wece—ae=- 25
Unfavorable 900 |BuffalograsSewececececccccaaa- 10
Needleandthreadeeeeeeccececaaaax 15
Sedge~-----cmmcmmcccemcmccaea 10
Jerauld:
Jemmmec e Thin Claypan--«---cccccccnncea- Favorable 1,440 |Blue gramaee=ec--=ceccccaacocaaa 30
Normal 1,200 {Western wheatgrass------------ 25
Unfavorable 720 |Needleandthreadesee-ecmacecaa- 15
BuffalograsSeescecccccccrccaa= 10
Sedgew-evccmneecccrcanc e emea 10
1Js:
Jerauld part----{Thin Claypan-------——--cocmcc-- Favorable 1,440 |Blue grama-e--e---me—————a———- 30
Normal 1,200 |Western wheatgrasSe--eeemee--- 25
Unfavorable 720 |Needleandthread----wmeccemecun 15
Buffalograss-----wecerccncac—- 10
; Sedge--=—=mcmemmcccccmcmccmeea 10
Slickspots part.
Lehr:
LaA, LaBe-ecceccu-x Shallow to Gravele---me-meceee- Favorable | 2,280 |Needleandthreadeseeceecececcnmee= 35
Normal | 1,900 {Blue gramae~=w-memesceemcmean-= 15
Unfavorable | 1,140 |Side-o0ats grama------=-e-aea-- 10
i Little bluestemem—ecceccacaaoa- 10
Plains muhlyeeeecccccccnmaaaaa 5
1LbB:
Lehr part------- Shallow to Gravel-------=c==--- Favorable 2,280 |Needleandthread-————-omo——--ae 35
Normal 1,900 |Blue grama~-=-m-e---cceccececcccan=- 15
Unfavorable 1,140 |Side-cats grama---e---eeceeca- 10
Little bluestemececmccaccaaaaa 10
Plains muhlyemececewenc—macaeaa 5
Bowdle part----- Silty--cemececae- L e L E LT Favorable 2,880 |Green needlegrass~-me-——c—aeaea 30
Normal 2,400 {Western wheatgrass~e-ee-ecmewa- 25
Unfavorable 1,680 |Needleandthread--e=ececccmaca-- 25
| ! Blue grama=-=e=----cc-cce-mea- 10
i i

See footnote at end of table.
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Total production
Soil name and Range site name Characteristic vegetation Compo-
map symbol Kind of year Dry sition
welght
Lb/acre Pet
Lowry:
Lo4A, LoB, LoCewwwx Silty~-=ecr-cecccrcmecmee e Favorable 3,120 |[Western wheatgrasseeecm-em-—ce-- 35
Normal 2,600 |Green needlegrasS-e=-———=ececw- 20
Unfavorable 1,820 |Needleandthread--=----cccccaa- 10
Little bluesteMerercccccamanax 5
Side-0ats gramaesesecccccecaaa- 5
Blue grama~ee----cecccaccecncnwe=x 5
Sedgeermmme—c—cmcccccan e 5
Macken:
Miemeceeccccannreaa Closed Depressione-eeccemeccaa= Favorable 4,070 |Western wheatgrass---ec-eceeeme-- 80
Normal 3,700 |Sedge-==mecececrmcccccaccaaca- 10
Unfavorable 2,590 |Blue grama--eceeccr-ccecocee~=-— 5
Maddock:
MdB, MdC=--=------ SandS-eeememmceccsncc—cccesean Favorable 3,360 |Needleandthreade=eeemccccaccas 10
Normal 2,800 |Prairie sandreed----==ceccea-- 20
Unfavorable 1,960 |Sand bluesteMe-ce-ec—c—cacuaa- 15
Little blueste=em~cccccccccn=x 30
Switchgrasseec-cmecccccnnacna= 5
Sedge-===m-c-ceccmcrrmccncen~ 5
Mobridge:
MOrmecconceceeccanan OverfloW-eeeccenrreccccccamercnuee Favorable 4,560 |{Big bluestem---—=---cwcccccnccaa 4s
Normal ! 3,800 |Western wheatgrass~----ecceaaa- 20
Unfavorable 2,660 |Green needlegrass-----eececca-- 15
Side-ocats grama=eec-cccceccae~- 5
Leadplanteeececcccncrcccccaaca= 5
Sedge----wmeaccccccccnncncaca- 5
Opal: i
OpCumem—mmmm e Clay@ymeemem—cmccccmana—ccane- Favorable 2,760 |Western wheatgrass-------c-o--- ! 50
Normal 2,300 |{Green needlegrasse-~--=w-ece~- 25
Unfavorable 1,610 |Blue grama-c-—-——-=ceccemcema—c——= 10
Side~0ats gramae=ce—ccccccccn= 5
l IBuf‘f‘alograss ------------------ I 5
[ 1
10sD: ! | | !
Opal part---=w-- Clayey-=r-m-=cccrrcmcccncnmn=- Favorable 2,760 |Western wheatgrasse~--—c-ecc-- | 50
Normal 2,300 |Green needlegrassS---weecewceea- 25
Unfavorable 1,610 |Blue grama----—---=s---ccwceecea- 10
Side-oats grama---eecececac—ca-a 5
Buffalograsse---=secceccecwcee=-" 5
Sansarc part----|{ShalloWweeceercrmcccccrecccecas" Favorable 2,280 {Little bluestemevec-comccccweasn 35
Normal 1,900 |{Side-ocats gramae----c—ececcccee= 20
Unfavorable 1,330 |Blue gramaeseeses-c-ccecaccc-=- 15
Needleandthreade=ec--cccccnca- 10
Green needlegrasS-=--——ccecee=- 5
Sedge==~mmmecmcccanm e ccceana~ 5
Parnell:
| T Wetlande-eeececmmmecccencccccaaa Favorable 6,050 |Prairie cordgrass---—---------- 60
Normal 5,500 |Western wheatgrass-----ceccecee- 20
Unfavorable §,400 |Sedge---veeeeenmmcccecaccannaa= 10
Switchgrasse-m-ecmccccccccaaaa 5
Parshall:
PrA, PrB----v-c--- Sandy-e-=ececer—ccnmcccn e —e—— Favorable 3,120 |[Little bluestem-ececcamccaacax 30
Normal 2,600 |Needleandthread-ceeememmerean-a 15
Unfavorable 1,820 |Prairie sandreed--—--=e—--ee-—a—- 20
Side-ocats gramaee-eececcecccan= 10
Blue gramae--e--mccccccccname== 10

See footnote at end of table.
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ot o ]
Soil name and Range site name Characteristic vegetation Compo-
map symbol Kind of year Dry sition
1 weight
! Lb/acre Pct
Promise:
| Clayeye=--mecemcmmcmcccccccaas Favorable 2,880 |Western wheatgrass----e-ecaa--a 55
Normal 2,400 |Green needlegrasSececec—cc—eaa 30
tUnfavorable 1,680 |Side-oats gramaeeee-—eecacaca-o 5
| Blue gramgeeceecccccccnnccccan 5
P8Be-coccccmncan. Clayeyew==coccccmcncacacccraaa Favorable 2,880 {Western wheatgrass--——-ceeamem=a- 50
Normal 2,400 |Green needlegrass—--—---emecaac- 25
Unfavorable 1,680 |Blue grama-----ececacacaaaooaa 10
Side-ocats grama~e=e==-cccccecaa- 5
Buffalograsse—e-ccemecocco—no-o 5
Raber:
RaB, RaCe---oco--- Clayey--=--meme—creccccacncea. Favorable 2,880 |Western wheatgrasSeeececcema-- 40
Normal 2,400 |Green needlegrass-==-ececmcceaa- 30
Unfavorable 1,680 |Side-ocats grama--—--=-ccoceacna- 10
Blue grama-=---mcececcccwcacaaa 10
; Sedge—-=-=m=mmemccmem————————— 5
TRbD: |
Raber part------ 1Clayeyemeemmmmcemmcmcccacoean Favorable 2,880 {Western wheatgrassS---ceceaecee-- 4o
Normal 2,400 |Green needlegrasse—e—==-cece—-o 30
Unfavorable 1,680 |Side-cats grama=—--—————eceecao 10
Blue grama-~=----mececacaccccaca- 10
Sedgee--mecomcncccccc e rccaaaa 5
Gettys part----- Thin Uplande----ccccceecacaaacoo Favorable 2,880 [Little bluesteMe-ecacem—mcman= 20
Normal 2,400 {Side-ocats grama-eece—-c—ceacea- 15
Unfavorable 1,680 |Needleandthread---=emeecaacaaa- 15
Western wheatgrass------------ 25
Blue grama-eee-aceccccmcccccacaa 10
Sedge~=s———crem e 5
Regan:
Réwmacmcc e Wetlande--ce-ccmmccccccccccaao Favorable 6,600 |Sedge-ememccmmcccccnccarcccaaa 25
Normal 6,000 |Northern reedgrass--- 10
Unfavorable 4,800 |Prairie cordgrass--eeea————o—- 60
Sansarc:
SaE:
Sansarc part----!ShalloW----e--mccccommcmcaccan Favorable 2,280 |Little blueSteMmeem—c-m—memeeeas 30
Normal 1,900 {Side-o0ats gramaeeece—ceccmeanaa- 25
Unfavorable 1,330 |Blue grama-~~—eecemeeocoo——eoo 15
Needleandthreadeeemeccccccacaa 10
‘ Green needlegrasse------==ec=u= 5
Sedge-----ecmcmcmcmmmeeeaao 5
Opal parte--ece---- Clayey-=mecmcmcocmccnmccaccana Favorable 2,760 |Western wheatgragsse--—--ce-a-- 50
Normal 2,300 |Green needlegrasse-—-—————————-- 25
Unfavorable 1,610 |Blue grama---ccecccccccccceaa= 10
Side-cats grama-=-e-ecccceccaaa- 5
BuffalograsS-e-eecececccccncenca= 5
Sully:
SuC, SuD----eceue- {Thin Upland-----ceeeecoccacaaas Favorable 2,760 |Little bluesteMe——mec—ecmeea== 20
Normal 2,300 {Needleandthreade---——cceemcaaaao 20
Unfavorable 1,610 |Western wheatgrassee==ceccamcax 20
Side-oats grama=---=---cem-e-- 15
Blue gramae-----cc-ccccccacaas 10
| Sedge===mmcommce e 5

See footnote at

!
end of table.
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| Total production
Soil name and Range site name | Characteristic vegetation Compo-
map symbol Kind of year Dry sition
weight
Lb/acre Pet
Sully:
SUE«=-cccmmmnmanaa Thin Uplande--ecece—ccccnc—ccx- |Favorable 2,520 |Little bluestemM-e--=cecccccc== 25
Normal 2,100 |Side-oats gramaee---===c--cce= 20
Unfavorable 1,470 |Needleandthread---wecemccaaean 20
Western wheatgrass---=cecc-wee- 10
Blue grama---esse-ccsecccce——a- 10
Sedge~=m=m--mccmrcemnr e e 5
Swanboy:
SWAemr—cemr— e ———- Dense Clay-eesc-cccrmwcenc—we- Favorable 2,080 |Western wheatgrass---eecere---- 60
Normal 1,600 }Green needlegrass-=c~--we-e=== 25
Unfavorable 960
Tally:
TaA, TaB, TaC-----|Sandye=e--wer-cccccocracenm—=- Favorable 3,000 jLittle bluesteme=--=c==r-ce=a- 25
Normal 2,500 |Needleandthreadee==em=-vcecc=-= 15
Unfavorable 1,750 |Prairie sandreede=~-=-cccm--=--- 15
Blue grama-===---eeccecr-eccc==== 10
Side-oats grama=ee-——ece-cecee=- 10
Tetonka:
Teemmwnmmearcce——— Closed DepressioNe-c-vceccec-==- Favorable 5,830 {Prairie cordgrass-e---==c=-c-=- 30
Normal | 5,300 |Western wheatgrass-----=-=<--- 55
Unfavorable 3,710 |Sedgee=ecmccccncmcncnrcncccan- 10
Ustifluvents:
USeremmeccccmcaamae OverfloWe--wee-mecrcccccccace" Favorable 4,400 |Big bluestem==ce-cemr——eeon——x 45
Normal 4,000 |Western wheatgrasse---e=eece--- 25
Unfavorable 2,800 |Green needlegrass~--===-=-=c--- 10
Side-0ats gramaeer—ceccer——mne- 5
Leadplantesearccccrmeccccnncacaa= 5
Sedge~-mmmmem—cmmmcccm e ———— 5
Vida
VdDrrrmmmccam = Siltyecememmrmenc e rmm e |Favorable 2,880 |Green needlegrasS-=-e==m====n= 30
|Normal 2,400 |Western wheatgrass---------c-- 25
Unfavorable 1,680 |Needleandthread---===er=—=e-m-c 25
Blue grama-----c=~cceveecr——=== 10
Sedge-=mr-cemcrnncrmmeen e 5
1vzD:
Vida part-ee==-a 1Silty-—--—-=ccmmmemmcnrccne—— Favorable | 3,120 |Western wheatgrass---==ecee---- 25
Normal 2,600 |Needleandthread=~-===w-=--m-=- 15
Unfavorable 1,820 |Green needlegrass-=====-==cc== 20
Little bluestemee~cccrrcccc——a 10
Blue grama-=ses-cccececmceccrne-= 10
Zahl part--=see- Thin Uplande-se-cecccmcecrccac-- Favorable 2,760 jLittle bluesteM-weccem—cccan—- 25
Normal 2,300 |Western wheatgrass-------c---= 10
Unfavorable 1,610 |Needleandthread--=ec=r—c—cccc—- 20
| Side-oats grama------=c-r-e==- 20
| Blue grama----=--ccce-ccccc~=- 10
Sedge-==--==c-mmecmrmmeecm———an 5
Wabek
WaEeemmecnccccunax Very ShalloWme===vr=cecr—ccc~o- Favorable 1,320 {Needleandthread=-====--cecccc-- 25
Normal 1,100 |Blue grama-=eee--=cc-—=cc-—w=- 30
Unfavorable 660 |Threadleaf sedgee--===ewccacac= 20
Williams:
TWba:
Williams parte=-|Silty-=se-cerrcccc—ccorcnoem—- Favorable 3,200 |Western wheatgrass--ewe---—-w-- 30
Normal 2,700 |Needleandthread=-=--==-w=cccc-c- 20
| Unfavorable 1,890 |Green needlegrasse--==-~mc-c=a- 20
| Little bluestem--eecmccceccua~ 10
Blue grama---e-cec-eeccer—aaaa= 10
Sedge=-m-==ce-camrmcercnccoa—c 5

See footnote at end of table.
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TABLE' 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

! To roduction |
Soil name and Range site name Characteristic vegetation Compo-
map symbol Kind of year Dry sition
weight
Lb/acre Pct
Williams: !
TWbA: ! |
Bowbells part---|0verflowees--—receccacacccnana. Favorable 4,560 |Big bluesteme——-c-ccccccacaaaa 45
| Normal 3,800 {Green needlegrassS-~-eeweac—a-x 15
| Unfavorable | 2,660 |Western wheatgrasseeeee-eee—n= 20
Needleandthreadeeececccccnmaaax 5
Kentucky bluegrass--ecececcaaa 5
Porcupinegrasseee—c-cemeccacaa- 5
TWbB: !
Williams part---|{Silty-e-c—ccccomammmmmmccaaaas Favorable 3,200 |Western wheatgrasse--ec—ce——a-- 30
|Normal 2,700 |Needleandthread-~---- 20
|Unfavorable 1,890 |Green needlegrass---- 20
! | Little bluestem-mmemmmemeea—n= 10
Blue grama-----e--ecccccccccaax 10
Sedge-m~~emmmccccmc e 5
Bowbells part---{Silty-eeeccccccccacmmmccaaaoo Favorable 3,600 |Western wheatgrass
Normal ! 3,000 |Needleandthread---------
Unfavorable 2,100 |Green needlegrasS----—-memeeccau-
Blue grama-=cemceccccccaccancaa=
1 Little bluestem-mmmmmmmmece—e-
! Sedge-——-—~rmrecccnc e m—————a
Twdc:
Williams part---|Silty-ce—c-ccccccmmmmrcmaaaao Favorable 3,200 |Western wheatgrassee-e-ea-e-a- 30
Normal 2,700 |{Needleandthreademmemmceccccacan 20
Unfavorable 1,890 |Green needlegrasse=-——————mea-- 20
|Little bluestem—————c———ecmeax 10
i Blue grama-----=ccceccmccccmnaa 10
i Sedge-memmmecccmcccaaee 5
Vida parf-«----- Silty--soccmmmcccccccrecemaae- Favorable 3,120 |Western wheatgrass----—-c-eeeee- 25
Normal 2,600 |Needleandthreadeeeeecaccaacaaa 15
Unfavorable 1,820 |Green needlegrass~--ece-eaea——- 20
Little bluestemecccacmccncnaaa 10
Blue gramaee-ceccccecccccccncaa 10
Yecross:
YeB, YeC-------coe- Sandseemmmmemeo e eee Favorable 3,000 {Sand blueStemes=memcecomcoce—ee 35
Normal 2,500 {Prairie sandreed--——-—e—coccea- 20
Unfavorable 1,750 {Little bluestemMeemcemmccceeaan 15
Needleandthread-==c=-ccemcacea- 10
Sand dropseede-cecac-- e 5
Blue gramae-eeece-ececacceccaeaaa 5
Sedge--—~=mmcmcccc e ecccnee 5
Zahl:
12aE:
Zahl part------- Thin Upland-==ececoccccaaaaao Favorable 2,400 |Little bluesteMm~emmcemcmmaa—ea 25
Normal 2,000 |Western wheatgrass—--e---eeeee- 10
Unfavorable 1,400 |Needleandthreade-weccecceccnax 20
Side-oats grama-----e-ceccaaaao 20
Blue gramae=esecccccccaccccaaa- 10
Sedge~mmmemcmcacccec e e 5
Williams parte--]Silty-c--ceccmmcmccacccccccaaa Favorable 2,760 |Western wheatgrasSeeeceeccceaaa 20
Normal 2,300 |Needleandthreade===- 15
Unfavorable 1,610 |Green needlegrass—-~ 10
| Little bluestemmmmmmmmamman—n- 10
! Blue grama------c-cececrccencacaa 10
E 1Sedge ------------------------- 5

1This map unit is made up of two or more dominant kinds of soil. See map unit description for the
composition and behavior of the whole map unit.
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[The symbol < means less than; the symbol > means greater than.

grow trees of

SOIL SURVEY

TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS

this height class]

Absence of an entry means soil does not normally

Soil name and

Trees having predicted 20-year average heights, in feet, of--

map symbol <8 8-15 16-25 26-35 >35
Agar:
AgA, AgB, AgC----|Lilag----<==------|{Eastern redcedar, |Ponderosa pine, Blue spruc@e=--=--- -———
common green ash,
chokecherry, hackberry,
Siberian Russian-olive,
peashrub, Siberian
American plum, crabapple.
silver
buffaloberry.
Akaska:
AkA, AkB--e=e--=- Siberian peashrub,|{Ponderosa pine, Siberian elm-—wwe= ——— ———
Tatarian green ash,
honeysuckle, Siberian
silver crabapple,
buffaloberry, hackberry,
Peking Russian-olive,
cotoneaster, eastern redcedar.
lilac.
Aquolls:
Ao.
Arveson:
Ar.
Bon:
Bleececercncccnmcaa -——— Common Green ash, Golden willow, Eastern
chokecherry, hackberry, ponderosa pine, cottonwood.
Siberilan Siberian blue spruce.
peashrub, crabapple,
American plum, eastern redcedar.
lilac.
Bowbells:
BOA==ca- e ——— Common Green ash, Golden willow, Eastern
chokecherry, hackberry, ponderosa pine, cottonwood.
Siberian Siberian blue spruce.
peashrub, crabapple,
American plum, eastern redcedar.
lilac,
Bowdle:
BwA, BwB--raw--- ~-}Siberian peashrub,|Ponderosa pine, Siberian elm=e=e=-- -—— ———
Tatarian green ash,
honeysuckle, Siberian
silver crabapple,
buffaloberry, hackberry,
Peking Russian-olive,
cotoneaster, eastern redcedar.
lilac.
1BxB:
Bowdle part----|Siberian peashrub,|Ponderosa pine, Siberian elMe—e=~= -—— -—

See footnote at

Tatarian
honeysuckle,
silver
buffaloberry,
Peking
cotoneaster,
lilac.

end of table.

green ash,
Siberian
crabapple,
hackberry,
Russian-olive,
eastern redcedar.

!
|
!
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Trees having predicted 20-year average heights, in feet, of-=
Soil name and
map symbol <8 8-15 16-25 26-35 >35
Bowdle:
1BxB:
Wabek part.
1BxC:
Bowdle part----{Siberian peashrub,|Ponderosa pine, Siberian elmeeccaao ——— ——
Tatarian green ash,
honeysuckle, Siberian
silver crabapple,
buffaloberry, hackberry,
Peking Russian-olive,
cotoneaster, eastern redcedar.
lilac.
Wabek part.
1BxD:
Bowdle part.
Wabek part.
Colvin:
COmmrmmmmcmcccca Lilae, American Eastern redcedar, |Siberian Hackberry, blue Eastern
plum, common crabapple. spruce, green cottonwood,
chokecherry, ash, ponderosa golden willow.
Siberian pine.
peashrub.
Demky:
DeA, DeBrecccacaa Peking Siberian Green ash, - -—
cotoneaster, crabapple, common| hackberry,
lilac. chokecherry, | ponderosa pine,
American plum, ! Russian-olive,
silver eastern redcedar.
buffaloberry,
Siberian
peashrub.,
Tpga:
Demky partee--- Peking Siberian Green ash, -——— -———
cotoneaster, crabapple, common| hackberry,
1lilac. chokecherry, ponderosa pine,

Jerauld part.

Divide:
DMe-mem- c———————-

Durrstein:
Du.

Egas:
Eg.

Gettys:
GeE,

Gravel pits:
Gp.

See footnote at end of table.

American plum,
silver
buffaloberry,
Siberian
peashrub.

Common
chokecherry,
Siberian
peashrub,
American plum,
lilac.

Russian-olive,
eastern redcedar.

Green ash,
hackberry,
Siberian
crabapple,
eastern redcedar.

Golden willow,
ponderosa pine,
blue spruce.

Eastern
cottonwood.
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Soil name and

Trees having predict

2d_20-year average heights,

in feet, Q?--

map symbol <8 8-15 16-25 26-35 i >35
Hecla:
HeAemeceomoeocen—e -— Common Hackberry, blue Golden willow, Eastern
chokecherry, spruce, green ponderosa pine. cottonwood.
Siberian ash, Siberian
] peashrub, lilac, crabapple,
| American plum. eastern redcedar.
Highmore:

HhA, HhB, HhCe-~-

THkA:
Highmore part--

Eakin part-----

THKB:
Highmore part--

Eakin part-----

THkC:
Highmore part--

See footnote at end of table.

Eastern redcedar,
common
chokecherry,
Siberian
peashrub,
Ameriecan plum,
sllver
buffaloberry.

Eastern redcedar,
common
chokecherry,
Siberian
peashrub,
American plum,
silver
buffaloberry.

Eastern redcedar,
common
chokecherry,
Siberian
peashrub,
American plum,
silver
buffaloberry.

Eastern redcedar,
common
chokecherry,
Siberian
peashrub,
American plum,
silver
buffaloberry.

Eastern redcedar,
common
chokecherry,
Siberian
peashrub,
American plum,
silver
buffaloberry.

Eastern redcedar,
common
chokecherry,
Siberian
peashrub,
American plum,
silver
buffaloberry.

Ponderosa pine,
green ash,
hackberry,
Russian-olive,
Siberian
crabapple.

Ponderosa pine,
green ash,
hackberry,
Russian-olive,
Siberian
crabapple.

Ponderosa pine,
green ash,
hackberry,
Russian-olive,
Siberian
crabapple.

Ponderosa pine,
green ash,
hackberry,
Russian-olive,
Siberian
crabapple.

Ponderosa pine,
green ash,
hackberry,
Russian-olive,
Siberian
crabapple.

Ponderosa pine,
green ash,
hackberry,
Russian-olive,
Siberian
erabapple.

Blue sprucee=me=--

Blue spruce~-=-~=--

Blue spruce---=aw-

Blue sprucee~~ee==-

Blue spruce-------

Blue sprucee=e=--a
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Soil name and

Trees_having Dredict?d 20-year average helghts, in feet, of--

|
!
map symbol E <8 8-15 16-25 26-35 >35
1
!
| !
Highmore: | !
THKC: :
Eakin part-----|Lilag--=-cmecenens Eastern redcedar, |Ponderosa pine, Blue spruce--—----- ———
| , common green ash,
| chokecherry, { hackberry,
| Siberian | Russian-olive, 1
| peashrub, | Siberian |
| | American plum, crabapple. ]
| | silver |
| | buffaloberry. |
THmB:
Highmore part--jlLilagc-cececaaaa--- Eastern redcedar, |Ponderosa pine, 1Blue spruce------- -——
! common | green ash,
! chokecherry, | hackberry,
! Siberian Russian=~olive,
peashrub, Siberian
American plum, crabapple.
silver
buffaloberry. ! i
1l
Raber part-----]llLilag--cemccecaaaao Eastern redcedar, |Ponderosa pine, |Blue spruce-=-=--- -
common | green ash, |
chokecherry, | hackberry, ! !
Siberian | Russian-olive, | !
peashrub, | Siberian !
American plum, | erabapple.
silver |
buffaloberry, ! |
THmC: ! !
Highmore part--{lLilag¢-m-e-cemcaa-a- |Eastern redcedar, |Ponderosa pine, iBlue Sprucee--we-- -—-
| | common green ash, !
| chokecherry, hackberry, ]
Siberian | Russian-olive, |
peashrub, | Siberian |
American plum, | crabapple.
silver
buffaloberry.
Raber part-----jlilage-cececaacaa- Eastern redcedar, |Ponderosa pine, Blue spruce------- -
common green ash,
chokecherry, hackberry,
Siberian Russian-olive,
| peashrub, | Siberian
! American plum, | crabapple.
silver
buffaloberry.
Hoven: | !
Ho. ! ! ! !
| ! ’
Hurley: ! |
HuB.
Jerauld:
Je. ! |
]
1ys:
Jerauld part. 5 |
] i
Slickspots 1
part. ;
Lehr:
LaA, LaB.

See footnote

at end of table.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Trees having predicted 20-vear avepage heights, in feet, of--
Soil name and
map symbol <8 8-15 16=-25 26-35 >35
Lehr:
1LbB:
Lehr part.
Bowdle part----|Siberian peashrub,|Ponderosa pine, Siberian elm==m=== - ———
Tatarian green ash,
honeysuckle, Siberian
silver crabapple,
buffaloberry, hackberry,
Peking Russian-olive,
cotoneaster, eastern redcedar.
lilac.,
Lowry:
LoA, LoB, LoC---~|Lilage=ccor=nccua= Eastern redcedar, |Ponderosa pine, Blue Sprucg=e====- ———
common green ash,
chokecherry, hackberry,
Siberian Russian-olive,
peashrub, Siberian
American plunm, crabapple.
silver
buffaloberry.
Macken:
Ma.
Maddock:
MdBecccmnccnceana Silver Eastern redcedar, |{Green ash, -——— -
buffaloberry, common hackberry,
Peking chokecherry, ponderosa pine,
cotoneaster, Siberian Sibverian
lilac, American peashrub. crabapple,
plum, Russian-olive.
MdCreccmccancccaaa —— Ponderosa pine, - -——— -———
eastern redcedar,
Rocky Mt.
Juniper.
Mobridge:
MO=merccccc e -—- Common Green ash, Golden willow, Eastern
chokecherry, hackberry, ponderosa pine, cottonwood.
Siberian Siberian blue spruce.
peashrub, crabapple,
American plum, eastern redcedar.
lilae.
Opal:
(o] TR Siberian peashrub,|Green ash, Rocky Siberian elm, -—— ——
silver Mt. Jjuniper, ponderosa pine.
buffaloberry, Russian-olive,
American plum, Siberian
Peking crabapple, common
cotoneaster, chokecherry.
lilac.
10sD:
Opal part.

Sansarc part.

Parnell:
Pa.

See footnote at end of table.
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Soil name and

Trees having predicte

2d 20-year ayerage heights, in feet, of==

map symbol <8 8-15 16-25 26-35 >35
|
Parshall: |
PrA, PrBececcccaaa ——— Common Green ash, Golden willow, Eastern
chokecherry, hackberry, ponderosa pine, cottonwood.
Siberian Siberian blue spruce. !
peashrub, crabapple, |
American plum, | eastern redcedar. |
lilae. I ‘
t
]
Promise: |
PsA, PSBer-cwcaca- American plum, Ponderosa pine, Green ash, ——— ——
silver Russian-olive, hackberry.
buffaloberry, | eastern redcedar,
Siberian { Siberian
peashrub, Peking | crabapple, common
cotoneaster, chokecherry.
lilac.
Raber:
RaB, RaCemeccecccaa Lilagce=cccacaaaaa- Eastern redcedar, |Ponderosa pine, Blue spruce-wece- -——-
common | green ash,
chokecherry, | hackberry, ]
Siberian Russian-olive,
peashrub, Siberian
American plum, crabapple.
silver
buffaloberry.
TRbD:
Raber parte---- Lilageeeeccccacaa- Eastern redcedar, |Ponderosa pine, Blue spruce--=---- ———
common green ash,
chokecherry, hackberry,
Siberian Russian-olive,
peashrub, Siberian
American plum, crabapple.
silver
buffaloberry.
Gettys part.
Regan:
Re.
!
Sansarc: ]
1sakE:
Sansarc part.
Opal part.
!
Sully: !
SuCecencan- ~—e——- Tatarian Ponderosa pine, |Siberian elM=ce—-- -——— -—
honeysuckle, Russian-olive, |
American plum, green ash,
lilac, Peking hackberry, Rocky
cotoneaster. Mt. Jjuniper,
eastern redcedar,
Siberian
peashrub. l
SuD, SuE. ]
|
Swanboy: |
SwA., | | |
!

See footnote at end of table.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Soil name and

Trees having predicted 20-vear average Qeights. in feet, of=-

map symbol <8 8-15 16=-25 26-35 >35
Tally:
TaA, TaB, TaC----|Silver Eastern redcedar, |Green ash, —— -
buffaloberry, common hackberry,
Peking chokecherry, ponderosa pine,
cotoneaster, Siberian Siberian
lilac, American peashrub, crabapple, |
plum, I Russian-olive,
Tetonka: | !
Te. i
Ustifluvents:
Us.
| |
Vida: | ! |
vdD. |
! |
1vzD: !
Vida part------ [Lilag=mem—meemme Eastern redcedar, |Ponderosa pine, Blue spruce--=-=ew- -——
| common green ash,
chokecherry, hackberry,
Siberian | Russian-olive, !
peashrub, | Siberian !
American plum, | ecrabapple. !
! silver ! ! |
; ; buffaloberry. ! '
| I
Zahl part. | ! ;
1
Wabek: | !
WaE. g !
]
Williams: ! |
TWbA: ! '
Williams part--|Lilagc---ececceee-- Eastern redcedar, |Ponderosa pine, Blue spruce-ce=e-e | -—
common | green ash, !
| chokecherry, | hackberry, |
| Siberian | Russian-olive, |
peashrub, | Siberian
American plum, | crabapple.
silver |
‘ buffaloberry. ;
Bowbells part--| - Common Green ash, {Golden willow, Eastern
! chokecherry, hackberry, | ponderosa pine, cottonwood.
Siberian Siberian blue spruce.
peashrub, erabapple,
American plum, eastern redcedar,
{ lilac. !
]
TWbB: !
Williams part-~|Lllac-eeseccececaaa- Eastern redcedar, |Ponderosa pine, Blue spruce--=----- ——-

See footnote at end of

table.

common
chokecherry,
Siberian
peashrub,
American plum,
silver
buffaloberry.

green ash,
hackberry,
Russian-olive,
Siberian
crabapple.
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Soil name and

Trees _having predicted 20-year average heights, in feet, of--

Williams part.

map symbol <8 8-15 16-25 26-35 >35
! |
Williams: | } H
TWbB: | 5
Bowbells part-- -— Common Green ash, |Golden willow, |Eastern
chokecherry, hackberry, ponderosa pine, cottonwood.
Siberian Siberian blue spruce.
peashrub, | crabapple,
American plum, | eastern redcedar.
| lilac. i
L7 1< o Lilage-=cccccmcaaa Eastern redcedar, |Ponderosa pine, Blue spruce------- ——
common green ash,
chokecherry, hackberry,
Siberian Russian-olive,
| peashrub, | Siberian |
| American plum, crabapple. |
! silver !
! buffaloberry, |
Yecross:
YeBommmmmccmcme Silver Eastern redcedar, |Green ash, ——- ———
buffaloberry, common | hackberry, |
Peking chokecherry, | ponderosa pine,
cotoneaster, Siberian ! Siberian
lilac, American peashrub, | crabapple,
plum. ! Russian-olive.
]
YeComrmmmmmmcemae -—— Ponderosa pine, ! -—— - -——
| eastern redcedar,|
| Rocky Mt. |
juniper. g
Zahl: |
1zaE: |
Zahl part. !
i
H

1This map unit is made up of two or more dominant kinds of soil. See map unit description for the
composition and behavior of the whole map unit.
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TABLE 8,--WILDLIFE HABITAT POTENTIALS

[See text for definitions of "good," "fair," "poor," and "very poor."

was not rated]

Absence of an entry indicates the soil

Potential for habitat elements Potential as habitat for--
Soil name and i Wild ]
map symbol Grain Grasses | herba- |Hardwood | Wetland Shallow |{Openland Wetland |Rangeland
and seed and ceous trees | plants water wildlife wildlife | wildlife
crops legumes plants } areas
!
Agar !
AgA, AgB----c--ca- Good Good Good Good iVery poor{Very poor|Good Very poor |Good.
AGC-——mmrecccce Fair :Good Good Good !Very poor|Very pooriFair Very poor |Good.
)
Akaska: ! |
AkAer—ccncocmcanan Fair |Good Good Poor Very poor|Very poor|Fair Very poor |Good.
]
]
AkB--wscccrnm e Fair |Good Good Poor Very poor|Very poor|Fair Very poor |[Good.
! !
Aquolls: | !
Ao, | !
| ]
Arveson: !
APeeccccnccccccnm~ Very poor|Poor ;Fair Poor Fair Fair Very poor|Fair Fair.
Bon: |
Blm——ceccccccemaa= Good Good !Fair Good Very poor|Very poor|Good Very poor |Fair.
I
Bowbells !
BoOAm-mmccrcccccana Good Good |Fair Good Very poor|Poor Good Very poor |Fair.
1
I
Bowdle: !
BwA, BwBrcecc—caaa Fair Fair :Good Poor Very poor|Very poor|{Fair Very poor {Good.
!
1BxB:
Bowdle part----- Fair Fair Good Poor Very poor|Very poor|Fair Very poor |[Good.
|
Wabek parte----- Very poor|Very poor|Poor Poor Very poor|Very poor|Very poori{Very poor |{Poor.
1BxC:
Bowdle parte---- Poor Fair Good Poor Very poor|Very poor|Poor Very poor |Good.
Wabek parte--<--- Very poor|Very poor|Poor !Poor Very pooriVery poor|Very poor|Very poor |Poor.
¥
1BxD: |
Bowdle part--e-- Very poor|Very poor|Good Poor Very poor|Very poor|Very poor|Very poor |Good.
!
Wabek partee-e-- Very poor|{Very poor|Poor Poor Very poor|Very poor|Very poor|Very poor |Poor.
Colvin:
CO-—rmcccaccmmmma= Poor Poor Fair !Good Fair Fair Poor Fair Fair.
Demky: ! |
DeA, DeBec--vewua- Fair |Fair |Good Fair Very poor{Very poor|Fair Very poor |Good.
Tpgh:
Demky partecec-- Fair Fair Good Fair Very poor|Very poor|Fair Very poor iGood.
Jerauld part----|Very poor|Very poor|Poor Poor Very poor|Very poor|Very poor{Very poor {Poor.
Divide: ! !
Dilemecccmcanncaaaa Fair |Fair |Good Good Poor Very poor|Fair Very poor |Good.
|
Durrstein: !
17 PRSP ——— Very poor|Poor Fair | Poor | Poor iPoor Very poor|Poor Fair.
|
Egas: ! !
. S Very poor|Very poori{Fair iPoor Poor EPoor Very poor|Poor Fair,
Gettys: | !
(1= O SOOI —— Very poor|Very poor|Fair :Poor Very pooriVery poor;Very poor|Very poor |(Fair,

See footnote at end of table.
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Potential for habitat elements _Potential as habitat for--
Soil name and Wild | i ]
map symbol Grain Grasses herba- |Hardwood Wetland Shallow |Openland Wetland Rangeland
and seed and ceous trees plants water wildlife wildlife wildlife
crops legumes plants areas
! !
Gravel pits: ! !
Gp. !
Hecla: |
HeA--vovucanaacaaa Poor Fair 1Good Good Very poor|Very pooriFair Very poor {Good.
Highmore:
HhA, HhB-ecccccaaa Good Good Good Good Very poor{Very poor|Good Very poor |Good.
HhCeemrrmmccccceaa Fair Good Good Fair Very poor{Very poor|Fair Very poor |Good.
THkA: !
Highmore part---|{Good Good {Good Good Very poor|Very poor|Good Very poor |Good.
Eakin part------ Good Good Good Good Very poor|Very poor|Good Very poor ;Good.
1HkB: !
Highmore part---|Good Good Good Good Very poor{Very poor|{Good Very poor iGood.
! |
Eakin parte-w--- Good Good Good Good Very poor|Very poor|Good Very poor |Good.
THkC:
Highmore part---|Fair Good Good Fair Very poor|Very poor|Fair Very poor {Good.
1
i
Eakin parteee--- Fair Good |Good |Fair Very poor|{Very poor|Fair Very poor |{Good.
!
'HmB: ! !
Highmore part---|Good Good |Good Good Very poor{Very poor|Good Very poor {Good.
Raber part------ Good Good Good Good Very poor{Very poor|Good Very poor |Good.
THmC:
Highmore part---{Fair Good Good Fair Very poor|Very poor|Fair Very poor |Good.
Raber part------ Fair Good Good Fair Very pooriVery pooriFair Very poor |Good.
Hoven:
Howeerrecnrmcanaaa Very poor|Poor Poor Poor Fair Fair Very poor|Fair Poor.
1
I
Hurley: !
HuB-e-eemcccmmeeee Very poori{Very poor|Poor Poor Very poor|Very poor|Very poor|Very poor {Poor.
Jerauld:
Jeecmcrmanac Very poor|Very poor{Poor Poor Very poor|Very poor|Very poor|{Very poor |Poor.
1Js: |
Jerauld part----|{Very poor|Very poor{Poor Poor Very poor|Very poor|Very poor|Very poor |Poor.
]
! '
Slickspots part. | ] |
t
)
Lehr: !
LaA, LaBecceevcn== Poor Fair Poor Poor Very poor|Very poor|Poor !Very poor |{Poor.
|
1LbB: | l | |
Lehr part------- Very poor|Very poor|Poor Poor Very poor|Very pooriVery poor|Very poor |Poor.
{
1
Bowdle parte----- Fair |Fair {Good Poor Very poor|{Very poor|Fair Very poor {Good.
Lowry:
LoA, LOBmeecmecu-- Good Good Good Good Very poor|Very poor|Good Very poor |Good.
LoCrcccmcrrcccecaa Fair Good iGood Fair Very poor|Very poor{Fair Very poor |Good.
Macken: !
Ma-eomecccccaaa !Very poor|Poor Poor Poor |Good Fair !Very poor |Fair Poor.
! ! ! i

See footnote at end of table.
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TABLE 8,--WILDLIFE HABITAT POTENTIALS-~Continued

| Potential for habitat elements Potential as habitat for--
Soil name and ! ! Wild ] ] | ]
map symbol | Grain Grasses herba- |Hardwood | Wetland | Shallow |Openland | Wetland Rangeland
land seed and ceous | trees | plants | water wildlife | wildlife wildlife
E crops legumes plants s i E areas H
i ]
! i ! | !
Maddock: ! ! ! ! ]
MdBeeeceecmmmmaaan ! Poor Fair ;Fair EFair iVery poor;Very poor{Fair Very poor (Fair.
| | i i
MdCrmmmmmmm e —memm |Very poor|Fair Falr !Poor |Very poor|Very pooriPoor |Ver‘y poor |Fair.
| ! ! | i |
Mobridge: ] 1 f | !
MOmemem————em————— | Good Good |Fair | Good |Very poor|Very poor|Good Very poor {Fair.
! ! ! ! |
Opal: | ! ! ! |
(0] Y o RUP R | Poor |Fair |Good iFair |Very poor}Very poor | Poor Very poor |Good.
! ! !
10sD: ! ! ] ! ! !
Opal part------- | Poor Fair |Good |Fair |Very poor|Very poor|Poor Very poor |Good.
] t ' ] 1
] I I i
Sansarc part----|Very poor|{Very poor!Fair EPoor Very pooriVery poor|Very poor|Very poor {Fair.
]
] I 1
Parnell: ! 1 | |
Paememccmccccram e !Very poor|Poor |Fair | Poor Fair EFair IVery poor|Fair Fair,
! ! ! |
Parshall: ! | ! !
PrA, PrBe----ee--- |\Fair Fair {Good |Good Very poor|Very poor|Fair Very poor |[Good.
| ! !
Promise: | | | !
PsA, PsB-me-eeeua- |Fair Fair {Good iFair !Very pooriVery poor|Fair Very poor |Good,.
! | | i i !
Raber: ! ! ] ! | | !
RaBememcwene———an-= |Good |Good | Good | Good |Very poor|Very poor|Good Very poor |{Good.
| ! | |
RaCeemem—mem—m———ma |Fair |Good | Good Fair EVery poor|Very poor|Fair Very poor |Good.
i []
i ] ]
TRbD: | ] ! ! !
Raber part------ |Fair |Good Good !Fair !Very poor|Very poor|Fair Very poor |Good.
] 1
1 ) I ]
Gettys part----- |Very poor|Very poori|Fair Poor EVery poor|Very poor|Very pooriVery poor |Fair.
| H i
Regan: ! ! |
RE=meeemmm—mm— e Very poor|Poor |Fair Poor EFair Fair Very poor|Fair Fair.
|
Sansarc: | | !
13aE: | |
Sansarc part----|Very poor{Very poor|Fair Poor ;Very poor|Very poor|{Very poor|Very poor {Fair.
Opal part------- |Very poor|{Very poor|Good |Poor ;Very poor|Very poor|Very poor|Very poor |Good.
| ! i |
Sully: ! | |
SUCmemecemmm——————— Poor |Fair iFair Poor iVery poor|Very poor|Poor :Very poor |Fair,
| i |
SUDewecmem————eaae Very poor|Fair iFair Poor !Very poor{Very pooriVery poor;Very poor iFair.
1
3 ] | }
SUE---wewem—cm———— |Very poor|Very pooriFair iPoor iVery poor!Very poor|Very poor|Very poor |Fair.
! | i i ] i |
Swanboy: | 1 ! 1 | | ! !
SWA-—mamm———m————- Very poor|Very poor|Poor | Poor |Very poor}Very poor|Very poor|Very poor |Poor.
! ! ! |
Tally: ! | |
TaA, TaB-ce——eee—- Fair {Fair iGood Fair Very poor|Very poor|Fair Very poor |Good,
}
TaCwmem——ceme————— Poor {Fair EGood Fair Very poor|Very poor|Poor Very poor |Good.
]
1
Tetonka: i | ] !
TEowmmm—em———————— Poor | Poor | Poor | Poor {Fair Fair Poor Fair Poor.
| ! ! |
Ustifluvents: ! ! |
Us. ] 1 |
! | ! ! !
Vida: | | ! ! ! ! ]
VdD-cemmmmecmm————— | Poor iVery poorEVery poor!Very poor |{Good.
!

|Very
!

poor|{Very poorEGood
!

See footnote at end of table.

poor|Very
!
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TABLE 8.--WILDLIFE HABITAT POTENTIALS--Continued

| Potential for habitat elﬁgents Potential as habi%at for--

[]
i
Soil name and f wild | i j ! ] |
map symbol Grain | Grasses herba~- |Hardwood | Wetland | Shallow 'Openland | Wetland |Rangeland
and seed | and ceous | trees | plants water |wildlife | wildlife | wildlife
crops | legumes plants | areas H
] ] ]
| : | :
1 ] ‘ ]
Vida: ] | ! !
1yzD: ] | 1 | !
Vida parte--eeme-- Poor Good | Good |Fair |Very poor|Very poor|Fair iVery poor |Good.
] ] i
Zahl parte------ Very poor|Fair |Fair Poor Very poor|Very poor|Very poorEVery poor |Fair,
! i '
Wabek: ! ! !
WaEBemcccmcmccccaaa |Very poor}Very poor|Poor iPoor Very poor|Very poor|Very poor|Very poor |Poor.
] ]
) | |
Williams: ! ! ! | !
Twba: ! ! I !
Williams part---|Good Good EGood Good !Very poor|Very pooriGood Very poor |Good.
I 1 \
Bowbells part---|Good Good |Fair Good EVery poor|Very pooriGood Very poor |[Fair.
1
1 1 I
TWbB: ] ! !
Williams part---{Good Good 1Good Good |Very poor|Very poor|Good Very poor |Good.
1 i ]
| I | ]
Bowbells part---|{Good Good | Good |Good |Very poor{Very poor|Good Very poor |Good.
] t 1
] I 1
Twdc: ! ! ! !
Williams part---{Fair Good |Good Fair {Very poor|Very pooriFair |Very poor |Good.
] ! ! i !
Vida parte-----« |Fair }Good {Good Fair Very pooriVery poorEFair iVery poor {Good.
! | ! i i
Yecross: ! ! ! | ! 1
YeBwmmmmmmcm e | Poor |Fair |Fair Fair Very poor|Very poor|Poor EVe poor |Fair,
! ! ! ! i
YeCommmmmcmaccaeea |Very poor|Very poor|Fair Poor Very poor!Very pooriVery pooriVery poor |[Fair,
] } i i
Zahl: | ! ! | ! !
12aE: | ! ! ! ! ! !
Zahl part------- {Very poor|very pooriFair | Poor Very poor{Very poor|Very poorEVery poor |Fair.
t ] ] ] ] i
] § t i | 1 ]
Williams part---iVery poor|Good | Good Poor |Very poor|Very pooriPoor !Very poor |Good.
! H | | ! 1

1This map unit is made up of two or more dominant kinds of soil. See map unit description for the
composition and behavior of the whole map unit.
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TABLE 9.--BUILDING SITE DEVELOPMENT

[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary.

text for definitions of "slight," "moderate," and "severe."

Absence of an entry means soil was not

rated]
' |
Soil name and | Shallow Dwellings Dwellings Small Local roads
map symbol excavations without with commercial and streets
basements basements buildings
Agar:

AgAevcccoccarcccan Slight-—-eccecreua= Moderate: Moderate: Moderate: Severe:
shrink-swell, shrink-swell, shrink-swell, low strength.
low strength. low strength. low strength.

AgB, AgCe-er=cee~|Slight-ceecrecaca- Moderate: Moderate: Moderate: Severe:
shrink-swell, shrink-swell, slope, low strength.
low strength. | low strength. shrink-swell.

)
Akaska:

AkA-—cmccrcer e Severe: Moderate: Slightew—ccecce~=- Moderate: Severe:
cutbanks cave. shrink-swell. shrink-swell. low strength.

AkBeme—mmecacaca- Severe: Moderate: Slight=eecccccaa= Moderate: Severe:
cutbanks cave. shrink-swell. shrink-swell, low strength.

slope.
Aquolls:
Ao,
Arveson:
AlPweccececcaceanae Severe: Severe: Severe: Severe: Severe:
wetness. wetness. wetness. wetness. floods,
| wetness,
| frost action.
Bon:

Blicecccrmceecnc— Severe: Severe: Severe: Severe: Severe:
floods, floods. floods. floods. floods.
cutbanks cave.

Bowbells:
BOAememeccnccaan= Moderate: Severe: Severe: Severe: Moderate:
too clayey. floods. floods. floods. shrink-swell,
frost action,
low strength.
Bowdle:

BWAeecceemacaa— --|Severe: Slightescceneacuaa Slighteeececer-- -{Slightevceccccccaa- Moderate:
cutbanks cave. low strength.

BWBecrmccneranaan Severe: Slighter—ccaccn~a Slightececccmcaca= Moderate: Moderate:
cutbanks cave. slope. low strength.

1BxB:

Bowdle part----{Severe: Slighteeecomacean Slight--=cce-cva- Moderate: Moderate:
cutbanks cave. slope. low strength.

Wabek parte---- Moderate: Slight--ewe~=- -==|3lightecercncecnx Moderate: Slight.
cutbanks cave. slope.

1BxC:

Bowdle part----{Severe: Slight-=cccwceee- Slight--cecceceua Moderate: Moderate:
cutbanks cave. slope. low strength.

Wabek part----- Moderate: Slight---ccecncwe- Slight--ceeee- ~-=--{Moderate: Slight.
cutbanks cave. slope.

1BxD:

Bowdle parte----{Severe: Moderate: Moderate: Severe: Moderate:
cutbanks cave, slope. slope. slope. slope,
low strength.

See footnote at end of table.
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!
!

Soil name and Shallow Dwellings Dwellings | Small Local roads
map symbol excavations without with commercial and streets
basements basements buildings
Bowdle:

1BxD:

Wabek parte==-- Moderate: Moderate: Moderate: Severe: Moderate:
cutbanks cave. slope., slope. slope. slope.
Colvin: ]

Commmmcmmcccccan— Severe: Severe: |Severe: Severe: Severe:
wetness, wetness, wetness, wetness, wetness,
floods. floods. floods. floods. floods,

frost action.
Demky:

DeA, DeB-=-e-cea- Moderate: Severe: Severe: Severe: Severe:
too clayey. shrink-swell, shrink-swell, shrink-swell, shrink-swell,

low strength. low strength, low strength. low strength.

Tpgh:

Demky parteee-- Moderate: Severe: Severe: Severe: Severe:
too clayey. shrink-swell, shrink-swell, shrink-swell, shrink-swell,

Jerauld part---

Gravel pits:
Gp.

Hecla:

Highmore:
HhA, HhB, HhC-=--

THKA:
Highmore part--

Severe:
too clayey.

Severe:
wetness,
cutbanks cave.

1Severe:

floods,
wetness,
too clayey.

Severe:
floods,

too clayey,
wetness.

Severe:
slope,

Severe:
cutbanks cave.

Slight-remeeeeaes

S1ight=memmemmman

See footnote at end of table.

low strength.

Severe:
shrink-swell,
low strength.

Moderate:
wetness.,

Severe:
floods,
shrink-swell,

Severe:
floods,
shrink-swell,
wetness.,

Severe:
slope,
shrink-swell.

Slight-c-coaaen _—

Moderate:
shrink-swell,
low strength.

Moderate:
shrink-swell,
low strength,

low strength,

Severe:
shrink-swell,
low strength.

Severe:
wetness,

Severe:
floods,
shrink-swell,
wetness.

Severe:
floods,
shrink-swell,
wetness.

Severe:
slope,
shrink-swell.

Moderate:
wetness.

Moderate:
shrink-swell,
low strength.,

Moderate:
shrink-swell,
low strength.

low strength.

Severe:
shrink-swell,
low strength,

Severe:
wetness,

Severe:
floods,
shrink-swell,
wetness.

Severe:
floods,
shrink-swell,
wetness.

Severe:
slope,
shrink-swell.

Slightecoeeen-- ——

Moderate:
shrink-swell,
low strength.

Moderate:
shrink-swell,
low strength.

low strength.

Severe:
shrink-swell,
low strength.

Moderate:
wetness,
frost action.

Severe:
floods,
shrink-swell,
low strength.

Severe:

frost action,
low strength,
wetness.

Severe:
slope,
shrink-swell,
low strength.

Moderate:
frost action.

Severe:
low strength.

Severe:
low strength.



134

SOIL SURVEY

TABLE 9.--BUILDING SITE DEVELOPMENT-~Continued

Soil name and Shallow Dwellings Dwellings Small Local roads
map symbol excavations without with commercial and streets
basements basements buildings
Highmore:
THkA:
Eakin part----- Moderate: Moderate: Moderate: Moderate: Severe:
too clayey. shrink-swell, shrink-swell, shrink-swell, low strength.
| low strength. | low strength. low strength.
!
THKB: |
Highmore part--|Slight-----ee---- Moderate: Moderate: Moderate: Severe:
shrink-swell, shrink-swell, shrink-swell, low strength.
low strength. low strength. low strength.
Eakin parte---- Moderate: Moderate: |Moderate: Moderate: Severe:
too clayey. shrink-swell, shrink-swell, slope, low strength.
low strength. low strength. shrink-swell,
low strength.
THkC:

Highmore part--

Eakin parte----

THmB:
Highmore part--

Raber parte----

THmC:
Highmore part--

Raber parte----

Jerauld part---

Slight--m=m==mee-

Moderate:
too clayey.

Slightememmemm——-

Moderate:
too clayey.

Slight=mmemmmmm---

Moderate:
too clayey.

Severe:

too clayey,
floods,
wetness,

Severe:
too clayey.

Severe:
too clayey.

Severe:
too clayey.

See footnote at end of table.

Moderate:
shrink-swell,
low strength,

Moderate:
shrink-swell,
low strength.

Moderate:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

Moderate:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
floods,
wetness,

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength,

Severe:
shrink-swell,
low strength.

Moderate:
shrink-swell,
low strength.

Moderate:
shrink-swell,
low strength.

Moderate:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength,

Moderate:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
floods,
wetness.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

Moderate:
shrink-swell,
low strength,

Moderate:
slope,
shrink-swell,
low strength.

Moderate:
shrink-swell,
low strength.,

Severe:
shrink-swell,
low strength.

Moderate:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
floods,
wetness.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

Severe:
low strength.

Severe:
low strength.

Severe:
low strength.

Severe:
shrink-swell,
low strength.

Severe:
low strength.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength,
floods.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.
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Soil name and Shallow Dwellings Dwellings Small Local roads
map symbol excavations without with commercial and streets
basements basements buildings
Jerauld: |
Js: |
Slickspots
part.
Lehr:
Lahereccccccnaaa- Severe.: Slight----=ccmaa- Slightececccmcreaa Slight-ceceacaaea- Slight.
cutbanks cave.
LaBeswacrccacacaa Severe: Slight-=cecceaaa- Slight-=ceccccaaa Moderate: Slight.
cutbanks cave. slope.
| !
TLbB: ! !
Lehr part--e--- Severe: Moderate: Moderate: Severe: Moderate:
cutbanks cave. slope. slope. slope. slope.
Bowdle part----|Severe: Slighteececccnccaaa Slighteeecccccceaa Moderate: Moderate:
cutbanks cave. slope. low strength.
Lowry:
LoA-cmmcmcccccaan Slight--e-ccaaaaa Moderate: Moderate: Moderate: Moderate:
low strength. low strength, low strength. frost action,
low strength.
LOBeccmecacccaaaa Slightececceeaaaa Moderate: Moderate: Moderate: Moderate:
low strength. low strength, slope, frost action,
low strength. low strength.
LoCmmocec e |Moderate: Moderate: Moderate: Severe: Moderate:
| slope. slope, slope., slope. slope,
| low strength, frost action,
low strength.
Macken:
Macmcecccrccaaaaa Severe: Severe: Severe: Severe: Severe:
floods, floods, floods, floods, floods,
too clayey, shrink-swell, shrink-swell, shrink-swell, low strength,
wetness, wetness. wetness. wetness. shrink-swell,
Maddock:
MdBeeeeccencraaaaa Severe: Slight-—cecccaaaa- Slighte-—c-meccaaa Moderate: ‘Slight.
cutbanks cave. slope.
MdC--ecccccccae Severe: Moderate: Moderate: Severe: Moderate:
cutbanks cave. slope. slope. slope. slope.
Mobridge:
Orwcmrceccccaa— Moderate: Severe: Severe: Severe: Severe:
floods. floods. floods. floods. floods,
low strength.
Opal:
OpCececccmmanaa—a Severe: Severe: Severe: Severe: Severe:
too clayey. shrink-swell, shrink-swell, shrink-swell, shrink-swell,
low strength. low strength, low strength., low strength.
T0sD:
Opal parteeece-- Severe: Severe: Severe: |Severe: Severe:
too clayey. shrink-swell, shrink-swell, | shrink-swell, shrink-swell,
low strength. low strength, low strength. low strength.
Sansarc part---|Severe: Severe: Severe: Severe: Severe:
too clayey. shrink-swell, shrink-swell, slope, shrink-swell,
low strength. low strength. shrink-swell, low strength.
{ low strength.
]
i

See footnote at end of table.
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Soil name and Shallow Dwellings Dwellings Small Local roads
map symbol excavations without with commercial and streets
basements basements buildings
Parnell:

Pa=ecmmecccccaa=-- Severe: Severe: Severe: Severe: Severe:
floods, floods, floods, floods, floods,
wetness. wetness, wetness, wetness, wetness,

shrink-swell, shrink-swell. shrink-swell. low strength.
Parshall:

PrAcccccccccnccn- Slightesccccccaa- Slight-ececrmenaa Slight~=cwcceeea- Slight-=recccmeca- Moderate:

frost action.

PrBe-wcecccccawaua Slightecccccacaas Slighteeceranaaaa Slightee—cscacacaa Moderate: Moderate:

slope. frost action.
Promise:

PsA, PgBeccecvewa- Severe: Severe: Severe: Severe: Severe:

too clayey. shrink-swell, shrink-swell, shrink-swell, shrink-swell,
low strength. low strength, low strength. low strength.
Raber:
RaB, RaCececccen-- Moderate: Severe: Severe: Severe: Severe:
too clayey. shrink-swell, shrink-swell, shrink-swell, shrink-swell,
low strength. low strength, low strength. low strength.
1RbD:
Raber parte---- Moderate: Severe: Severe: Severe: Severe:
slope, shrink-swell, shrink-swell, slope, shrink-swell,

Gettys parte-«-

Regan:
Rewewmscccccnaaua

Sansarc:
1sak:
Sansarc part---

Opal parte-=----

SuD, SuB--m-=ea--

Swanboy:
SWAeeecmccmem e

too clayey.

Moderate:
slope,
too clayey.

Severe:
floods,
wetness.,

Severe:
slope,

- too clayey.

Severe:
slope,
too clayey.

Slight=-mmmmem——-

Severe:
slope.

Severe:
too clayey.

See footnote at end of table.

low strength.

Severe:
shrink-swell.

Severe:
floods,
wetness,
shrink-swell.

Severe:
slope,
shrink-swell,
low strength,

Severe:
slope,
shrink-swell,
low strength.

Moderate:
low strength,

Severe:
slope.

Severe:
shrink-swell,
low strength.

low strength,

Severe:
shrink-swell.

Severe:
floods,
wetness,
shrink-swell.

Severe:
slope,
shrink-swell,
low strength,

Severe:
slope,
shrink-swell,
low strength.

Slight=mmmmmmm——-

Severe:
slope.

Severe:
shrink-swell,
low strength.

shrink-swell,
low strength.,

Severe:
slope,
shrink-swell.

Severe:
floods,
wetness,
shrink-swell.

Severe:
slope,
shrink-swell,
low strength.

Severe:
slope,
shrink-swell,
low strength.,

Moderate:
slope.

Severe:
slope.

Severe:
shrink-swell,
low strength.

low strength.

Severe:
shrink-swell,
low strength.

Severe:
floods,
wetness,
shrink-swell.

Severe:
slope,
shrink-swell,
low strength.

Severe:
slope,
shrink-swell,
low strength.

Moderate:
frost action,
low strength.

Severe:
slope.

Severe:
shrink-swell,
low strength.
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Soil name and Shallow Dwellings Dwellings Small Local roads
map symbol excavations without with commercial and streets
basements basements bulldings
Tally:

TaA, TaBe=m-ecca- Severe: Slighte—eccecacnaaaa Slighte~ceccccca" Slightemcerccccaa- Moderate:
cutbanks cave. frost action.

TaCemmmmcceranaaa Severe: Slighte=eem—cacaax Slightereeecacecmmae Moderate: Moderate:
cutbanks cave. slope. frost action.

Tetonka:

Te-emwmecrmmccca= Severe: Severe: Severe: Severe: Severe:
wetness, floods, floods, floods, frost action,
floods. shrink-swell. shrink-swell. shrink-swell. low strength,

shrink-swell.
Ustifluvents:
Us.
Vida:
VdDemommcmmccneea Moderate: Moderate: Moderate: Moderate: Moderate:
too clayey. low strength, low strength, slope, shrink-swell,
shrink-swell. shrink-swell. low strength, frost action,
shrink-swell. low strength.
1vzD:

Vida parte-=--<- Slight-mecccccea-" Moderate: Moderate: Severe: Moderate:
shrink-swell, shrink-swell, slope. frost action,
low strength. low strength. shrink-swell,

low strength.

Zahl partee---- Moderate: Moderate: Moderate: Severe: Moderate:

slope. shrink-swell, shrink-swell, slope. frost action,
slope. slope. shrink-swell,
slope.
Wabek

LEVEREEE L L L Severe: Severe: Severe: Severe: Severe:

slope. slope. slope. slope. slope.
Williams:

TWba:

Williams parte--{Slighteccecccercua- Moderate: Moderate: Moderate: Moderate:
shrink-swell. shrink-swell. shrink-swell. frost action,

shrink-swell.

Bowbells part--|Moderate: Severe: Severe: Severe: Moderate:

too clayey. floods. floods. floods. shrink-swell,
frost action,
low strength.
1WbB:

Williams part--{Slight--recccce-- Moderate: Moderate: Moderate: Moderate:
shrink-swell. shrink-swell. shrink-swell, frost action,

slope. shrink-swell.

Bowbells part--{Moderate: Moderate: Moderate: Moderate: Moderate:

too clayey. low strength. low strength, low strength, shrink-swell,
shrink-swell. shrink-swell. frost action,
low strength.

Twdc:

Williams part--{Slight-cecccccaeu- Moderate: Moderate: Moderate: Moderate:
shrink-swell. shrink-swell. shrink-swell, frost action,

slope. shrink-swell,

See footnote at end of table.
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Soil name and Shallow Dwellings Dwellings Small Local roads
map symbol excavations without with commercial and streets
basements basements buildings
Williams:
Twdc:

Vida parte==--- Slight-=cenccccaa Moderate: Moderate: Severe: Moderate:
shrink-swell, shrink-swell, slope. frost action,
low strength. low strength. shrink-swell,

} } low strength.
Yecross:
YeBeccccaccnceana Severe: Slighteccccccaca- Slight--ceccmea-- Slight-ceccccaua-- Slight.
cuthbanks cave.
YeCommmmmncnceaa Severe: Moderate: Moderate: Severe: Moderate:
cutbanks cave, slope. slope. slope. slope.
Zahl:
1ZaE:

Zahl part-ee-ao Severe: Severe: Severe: Severe: Severe:

slope. slope. slope. slope. slope.

Williams part--|Severe: Severe: Severe: Severe: Severe:

slope. slope. slope. slope. slope.

1This map unit is made up of two or more dominant kinds of

composition and behavior of the whole map unit.

soil. See map unit description for the
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TABLE 10.~--SANITARY FACILITIES

["Depth to rock" and some of the other terms that describe restrictive soil features are defined in the

Glossary. See text for definitions of "slight," "moderate;" and "severe." Absence of an entry means soil
was not rated]
1 | i
Soil name and | Septie tank |  Sewage lagoon Trench Area ] Daily cover
map symbol absorption | areas sanitary sanitary | for landfill
fields % landfill landfill E
1
Agar: | !
AgA----mcccmmeeee Moderate: |Moderate: Slightewecececacaaa Slight--cceceaaa- |Good.
percs slowly. seepage. E
AgB-———mccccmaece Moderate: Moderate: Slight-e===aaaau2 Slighteemmaanma {Good.
percs slowly. slope, !
seepage. !
I
Aglercmmmcccccccee Moderate: Severe: Slight==eee—aama- 1Slighteceeecaana- |Good.
percs slowly. slope. | !
! !
Akaska: | |
AkA, AKB--eecccccaaa Slighte-cecaccaaa |Severe: Severe: {Slight—==mcmaeaaa Fair:
| seepage. seepage. ! thin layer,
area reclaim,
Aquolls:
Ao. | !
t
3
Arveson:
L L e T Severe: Severe: Severe: Severe: Poor:
wetness, wetness, wetness, wetness. | wetness.,
seepage. seepage. |
!
Bon ]
BRe-—-cmccmcccmeeea Severe: Severe: |Severe: Severe: Good.
floods. floods. i floods. floods,
Bowbells:
BOAe—emmcmccmcceeee Severe: Slighte==eccacna- Severe: Severe: Good.
percs slowly, floods. floods.
floods,
Bowdle:
BwA, BwBee-ooeeo--- Slight-meereecna= Severe: |Severe: |Severe: Fair:
seepage. | seepage. | seepage. ! thin layer.
!
1BxB: |
Bowdle parte----- Slight-ee-mcecne=- Severe: Severe: Severe: Fair:
seepage. seepage. | seepage. | thin layer.
]
]
Wabek part------- Slightereecccecaa Severe: |Severe: Severe: | Poor:
seepage. | too sandy, seepage. | thin layer.
| seepage.
1BxC:
Bowdle part------ Slighte-=cccccuae Severe: Severe: Severe: Fair:
seepage, | seepage. seepage. thin layer.
! slope.
Wabek part-eecece-- Slighte-=eecccaaaaa Severe: Severe: Severe: Poor:
seepage. too sandy, seepage. thin layer.
seepage. !
| 1
1BxD: |
Bowdle part------ Moderate: |Severe: Severe: Severe: |Fair:
slope. | seepage, seepage. seepage. | thin layer,
slope. : slope.
!
Wabek parteeme~c-- Moderate: Severe: |Severe: Severe: |Poor:
slope. seepage. | too sandy, seepage. | thin layer.
; seepage. E
! |

See footnote at end of table.
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Soil name and Septic tank Sewage lagoon Trench Area Daily cover
map symbol absorption areas sanitary sanitary for landfill
fields landfill landfill
Colvin:
COmmemmmmm———cccea- Severe: Severe: Severe: Severe: Poor:
wetness, wetness. wetness, wetness, wetness,
floods. floods. floods.
Demky
DeAmceccmcccccccaa- Severe: Slightecececacaca- Moderate: Slighteeeecmccmaaa Fair:
percs slowly. too clayey. too clayey,
hard to pack.
D@Bmcmcccccccccann= Severe: Moderate: Moderate: Slighteececcccccaaa Fair:
percs slowly. slope. too clayey. too clayey,
hard to pack.
TDga:
Demky partee=---- Severe: Slight---cceeee-a Moderate: Slight--ecreecnaa- Fair:
percs slowly. too clayey. too clayey,
hard to pack.
Jerauld part----- Severe: Slight —=ecacacaaa Severe: Slight-=veeceaeaa Poor:
percs slowly. too clayey. too clayey,
hard to pack.
Divide:
Dlerecercereecccaaa Severe: Severe: Severe: Severe: Fair:
wetness. seepage. seepage. seepage., thin layer.
Durrstein:
DUmecccccccccceena- Severe: Severe: Severe: Severe: Poor:
floods, floods, floods, floods, too clayey,
percs slowly. wetness. wetness. wetness. wetness.
Egas
Eg---ecmmcmemccneaa Severe: Severe: Severe: Severe: Poor:
floods, floods, floods, floods, too clayey,
percs slowly, wetness. too clayey, wetness. wetness.
wetness. wetness.
Gettys
GeEmcrncnccacanaaaa Severe: Severe: Moderate: Severe: Poor:
percs slowly. slope. slope, slope. slope.
too clayey.
Gravel pits:
Gp.
Hecla:
| [2Y P —— Moderate: Severe: Severe: Severe: Fair:
wetness, seepage. wetness. . seepage. too sandy.
Highmore:
HhAecceccaccracraaaaa Moderate: Moderate: Slighte=cecccacaa- Slightecececacaa- Good.
percs slowly. ; seepage. |
HhBemceecmccmcccee Moderate: Moderate: Slighteececcccnccaa Slightecenccccnan Good.
percs slowly. slope,
seepage.
HhCecrcmrcccaccceaa Moderate: Severe: Slighteccececucaaa Slightececccaccaa Good.
percs slowly. slope.
THKA:
Highmore part----|Moderate: Moderate: Slightecceccccaaa Slightececcccccaa Good.
percs slowly. seepage.
Eakin parte------ Severe: Slighteeccccccna- Moderate: Slightecececccccana Fair:
percs slowly. too clayey. too clayey.

See footnote at end of table.
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Soil name and Septic tank Sewage lagoon Trench Area | Daily cover
map symbol absorption areas sanitary sanitary for landfill
fields landfill landfill
Highmore:
THKB:
Highmore part----|Moderate: Moderate: Slight-er-cccaca- Slight=-c-—cecea- Good.
percs slowly. slope,
seepage.
Eakin parte------ Severe: Moderate: Moderate: Slight--cecccaca- Fair:
percs slowly. slope. too clayey. too clayey.
|
THkC: |
Highmore part----i{Moderate: Severe: Slightececareccaaa Slighteee—cccawa= Good.
percs slowly. slope.
Eakin partecee--- Severe: Severe: Moderate: Slight-ceccec—acaa Fair:
percs slowly. slope. too clayey. too clayey.
1HmB:
Highmore part----|Moderate: Moderate: Slight--ceeeecna-- Slight--eccccaea-a Good.
percs slowly. slope,
seepage.
Raber parteeecccea Severe: Moderate: Moderate: Slight-=ccecmceea- Fair:
percs slowly. slope. too clayey. too clayey.
YHmC:
Highmore part----|{Moderate: Severe: Slighteeeee--- ~~=|{Slightwwecercrcca- Good.
percs slowly. slope.
Raber parte------ Severe: Severe: Moderate: Slighte—ecmcunec=- Fair:
percs slowly. slope. too clayey. too clayey.
Hoven:
HOomememccmm e m e Severe: Slighte-cecaca--- Severe: Severe: Poor:
percs slowly, too clayey, floods, too clayey,
floods. floods, wetness. ‘wetness,
wetness. hard to pack.
Hurley: |
HuBesecommccnccaaa- Severe: Moderate: Severe: Slight~=rceccccu= Poor:
percs slowly, slope. too clayey, too clayey,
depth to rock. depth to rock. area reclaim.
Jerauld:
Jewemcc e r e Severe: Slight-—cecccnn-- Severe: Slighter-cecceccn=- Poor:
percs slowly. too clayey. too clayey,
hard to pack.
1Js:
Jerauld part----- Severe: Slight-veeecccaaa- Severe: Slight--ccccnemwa |Poor:
percs slowly. too clayey. | too clayey,
hard to pack.
Slickspots part.
Lehr:
LaA, LaB-=wwwecccea- Slight-===-=cc==a Severe: Severe: Severe: Poor:
seepage. seepage. seepage. thin layer.
1LbB:
Lehr part---c-c-- Moderate: Severe: Severe: Severe: Poor:
slope. seepage, seepage., seepage. thin layer.
slope.
Bowdle parte----- Slight-ceccecmeca—- Severe: Severe: Severe: Fair:
seepage. seepage. seepage. thin layer.
Lowry:
LoA~r--ccmcccccena- Slight-=ececccaa- Moderate: Slighteecceereccca= Slighteeemacceuw- Good.
seepage.

See footnote at end of table.
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Soil name and Septie tank | Sewage lagoon Trench Area Daily cover
map symbol absorption areas sanitary sanitary for landfill
fields landfill landfill
Lowry:
LOBeeuc e cacccaea 1Slighteceeecaaaax Moderate: Slighte-cecmccaaaa Slight-meeeccaaas Good.
slope, |
seepage. |
LoCemcacmccc e Moderate: Severe: Slight--cc=wceua- Moderate: {Fair:
slope. | slope. I slope. | slope.
|
Macken: ! |
[ E R e Severe: Severe: Severe: |Severe: Poor:
percs slowly, floods, floods, | floods, hard to pack,
| floods. wetness, too clayey, | wetness. too clayey,
wetness, wetness,
Maddock:
MdB-e-mmmcmm e Slight--c-cccmea- Severe: Severe: Severe: Fair:
seepage. | seepage, seepage, too sandy,
too sandy. seepage.
MdC-=cccmcmcemm - Moderate: Severe: Severe: Severe: Fair:
slope. seepage. seepage, seepage. too sandy,
too sandy. seepage.
Mobridge:
T Y Severe: Moderate: Severe: Severe: Fair:
floods. seepage. floods. floods. too clayey.
Opal: !
OpCmmmemccamcm——a- Severe: |Severe: Severe: Moderate: |Poor:
percs slowly, slope. too clayey, slope. | too eclayey,
depth to rock. depth to rock. I area reclaim.
TosD:
Opal part------ Severe: Severe: Severe: Moderate: Poor:
percs slowly, slope. too clayey, slope. too clayey,
depth to rock. depth to rock. area reclaim,
Sansarc part--- Severe: Severe: Severe: Moderate: Poor:
percs slowly, slope, too clayey, slope. too clayey,
depth to rock. depth to rock. ; depth to rock. area reclaim.
Parnell: !
Pi—ecemecmcmmce—— Severe: Severe: Severe: Severe: Poor:
floods, floods, floods, floods, wetness.
wetness, wetness, | wetness, | wetness.
| percs slowly. excess humus, too clayey.
Parshall:
PrA, PrBe---—e--- Slighte-cocceaem- Severe: Severe: Severe: Good.
seepage. seepage. seepage.
Promise: |
PSAe-crrccccccuaa Severe: Slight-e-cmecaaca-- Severe: Slight-=eeeacaa-o Poor:
percs slowly. too clayey. too clayey.
PSBr-=eercmcacnaa Severe: Moderate: Severe: Slighte-cemcaaaaa Poor:
percs slowly. slope. too clayey. too clayey.
Raber:
RaBereccccccanaax Severe: Moderate: Moderate: Slight--creececaaa- |Fair:
percs slowly. slope. too clayey. | too clayey.
RaCemecccrcccncaa Severe: Severe: Moderate: Slighte-mmrccecaa Fair:
percs slowly. slope. too clayey. too clayey.
1RbD: ! !
Raber parte---- Severe: Severe: Moderate: Moderate: Fair:
percs slowly. slope. too clayey. slope. too clayey,
slope.

See footnote at end of table.
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] |
Soil name and ! Septic tank Sewage lagoon Trench ! Area | Daily cover
map symbol | absorption areas sanitary sanitary | for landfill
. fields | | landfill landfill
]
)
Raber:
TRbD:
Gettys part------|Severe: Severe: Moderate: |Moderate: {Fair:
| percs slowly. slope. | too clayey. | slope. | slope,
too clayey.
Regan:

Rememmmmcc e |Severe: Severe: Severe: Severe: Poor:
floods, wetness. floods, floods, wetness.
wetness. wetness. wetness.

Sansarc:
1saE:
Sansarc part--- Severe: Severe: Severe: Severe: Poor:
| slope, slope, | slope, | slope. slope,
| percs slowly, depth to rock. | too clayey, ! too clayey,
| depth to rock: | depth to rock. % area reclaim,
Opal parte----- Severe: Severe: Severe: |Severe: Poor:
slope, slope. too clayey, | slope. slope,
percs slowly, depth to rock. too clayey,
depth to rock. area reclaim.
Sully: |
SuCmecccmmc e Slighteeeceacaaaa- Severe: Slighte-ececcaa-- Slighteeececemam- Good.
slope.

SuDecccncacomanea Severe: Severe: Moderate: Severe: Poor:
slope. slope. slope. slope. slope.

SUEe-cccmcmacaa- Severe: Severe: Severe: Severe: Poor:
slope. slope. slope. slope. | slope.

Swanboy:
SWA-mmmeccacaccen Severe: Moderate: Severe: Slight-—-=cwaneaa Poor:
percs slowly. slope. too clayey. too clayey.
]
)
Tally: !

TaA, TaBe-=ceecau- Slightececccccaaaa |Severe: Severe: Severe: Good.

seepage.. seepage. ; seepage.

TaCr=wmomamcencnaa Slighte=rmeccaaa- Severe: Severe: Severe: Good.

seepage, seepage. seepage.
slope.
Tetonka:

Te-mwoocmcaccnaee Severe: Slight-mecmcceua- Severe: Severe: Poor:
floods, floods, floods, wetness.

| percs slowly, wetness. wetness.
| wetness.
| |

Ustifluvents: | |

Us. |

Vida:

VdD-eemmm e e e Severe: Severe: Moderate: Slighteeemcmcnena Poor:
percs slowly. slope, too clayey. large stones.

large stones.

1yzD:

Vida part------ Severe: Severe: Slighteememmecaaaa Slight==ceccecaa-- Good.
percs slowly. slope.
1
| !
Zahl part------ Severe: |Severe: 1Slightemcccnenma- Moderate: Fair:
percs slowly. slope. slope. slope.
Wabek:

WaEB---comcnaaaaa- Severe: Severe: Severe: Severe: Poor:
slope. seepage. too sandy, seepage. thin layer.

seepage.

See footnote at end of table.
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Soil name and Septic tank Sewage lagoon Trench Area Daily cover
map symbol absorption areas sanitary sanitary for landfill
fields landfill landfill
Williams:
TWbA:

Williams parte---|Severe: Slighteceeccccaaa Slightewecccacwaa. Slightececccccnaa Good.
percs slowly.

Bowbells part----|Severe: Slighteerrcreecea= Severe: Severe: Good.
percs slowly, floods. floods.
floods.

1WbB:

Williams part----|Severe: Moderate: Slighteereremaaaa Slighteecreeceeana Good.
percs slowly. slope.

Bowbells part----|Severe: Moderate: Slighte~eeeeeecex Slightececeaaaoae Good.
percs slowly. slope.

TWdc:

Williams part----|Severe: Severe: Slightececcccccaaa Slighteeeccccccaaa Good.
percs slowly. slope.

Vida part-------- Severe: Severe: Slighte—ececccaaaa Slightecevereeaaa Good.
percs slowly. slope.

Yecross:
YeBmwecomcccnmnm—nna Slighteeccacccaaa Severe: Severe: Severe: Poor:
seepage. seepage. seepage. seepage.
YeComomncmanacnana- Moderate: Severe: Severe: Severe: Poor:
slope. seepage, seepage. seepage. seepage.
slope.
Zahl:
1zaE:

Zahl parte-ececaa Severe: Severe: Moderate: Severe: Poor:
percs slowly, slope. slope. slope. slope.
slope.

Williams part----|Severe: Severe: Moderate: Severe: Poor:
percs slowly, slope. slope. slope. slope.
slope.

!
]

1This map unit is made up of two or more dominant kinds of soil. See map unit description for the
composition and behavior of the whole map unit,
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TABLE 11.--CONSTRUCTION MATERIALS

["Shrink-swell" and some of the other terms that describe restrictive soil features are defined in the

Glossary.

means soil was not rated])

See text for definitions of "good," "fair," and "poor."

Absence of an entry

Soil name and Roadfill Sand Gravel Topsoil
map symbol
Agar:

AgA, AgB, AgC-=cwc--- Poor: Unsuited-=ceeacacaaan Unsuitedeeemmeaaaaooo Good.

low strength.
Akaska:

AkA, AKkBeeccoccmmcaa-- Fair: Fair: Fair: Good.
shrink-swell, excess fines. excess fines.
low strength.

Aquolls:

Ao.

Arveson:

Y L e T Poor: Fair: Unsuited-ememcccccaa-- Poor:
wetness, excess fines. wetness.
frost action.

1
]
Bon: |

Blece e Fair: Unsuited-=eecccaaaaao Unsuitedeccrocccaaaax Good.
low strength,
frost action.

Bowbells:

BOAccmcccmccaanccacna Fair: Unsujted--cecamaaaua. Unsuited--=cecancanaaa Good.
shrink-swell,
frost action.

Bowdle:
BwA, BWwB---mecaccaoo. Good-m-memccccccccaaa Fair: Fair: Good.
excess fines. excess fines.
1BxB:
Bowdle part-se--eca- Good-mmmmcmccm e Fair: Fair: Good.
excess fines, excess fines.
Wabek partes-ececee-- GoOdmecmencmmaccmcaea Fair: Fair: Poor:
excess fines, excess fines. thin layer,
area reclaim,
1BxC:
Bowdle part-e--e--- Goodmmmmmcccccccaas --|Fair: Fair: Good.
excess fines. excess fines,
Wabek part----ce-e-- Goodremnmaaa ——emmm———- Fair: Fair: Poor:
excess fines, excess fines. thin layer,
area reclaim,
1BxD: |
Bowdle parte-ee--a- Good-mmmmcaaa rmm—————— Fair: Fair: Fair:
excess fines, excess fines. slope.
Wabek part-------o «1G00deccmmccnmcc e Fair: Fair: Poor:
excess fines. excess fines. thin layer,
area reclaim,
Colvin:

COmmmccc e Poor: jUnsuitede~—ceecaoaaoo Unsultede=ecemmenaaane Poor:
wetness, } wetness,
frost action.

Demky :

DeA, DeB-~-cccccacaaa Poor: Unsuited--ccccraaacax Unsuitedmeeacccccacaa Fair:
shrink-swell, excess salt,
low strength. thin layer.

See footnote at end of table.
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Soil name and Roadfill Sand Gravel Topsoil
map symbol
Demky : |
Tpgh: |
Demky part--e------ | Poor: Unsuited--=-=ccomc—ua Unsuited—-cececcccnan Fair:
shrink-swell, excess salt,
low strength. thin layer.
Jerauld parte~e---- Poor: Unsuited---cecmaceaua- Unsuitedececccanaracaa- Poor:
shrink-swell, thin layer,
low strength, | excess salt,
!
Divide: !

DMewececreceercmaceneax Fair: Poor: Poor: Good.
wetness, excess fines. excess fines.
frost action.

Durrstein:

L it aiatatated Poor: Unsujited-mcccccccaaaa Unsuited--c-cececnna=- Poor:
low strength, thin layer,
shrink-swell, area reclaim,
area reclaim. excess salt.

Egas:

- S et Poor: Unsuited--c-cemnee—u- Unsuitedescceccanacau- Poor:
shrink-swell, too clayey,
wetness, excess salt,
low strength. wetness.

Gettys:

GeE-—cemmrmcccane e Poor: Unsuited--wceccercncca Unsuitedececece—ccaaax Poor:
shrink-swell, slope,
low strength. too clayey.

Gravel pits:
Gp. |
! !
Hecla:

HeA-—ceccmmmcccaracax Fair: Poor: Unsujteder--ccuceca- Poor:
frost action, excess fines. too sandy.
area reclaim.

Highmore:
HhA, HhB, HhCe-eomeea Poor: Unsuited----cemcee—-- Unsuited-=--cececcnce- Good.
low strength.
|
THKA: |
Highmore part------ | Poor: Unsuited-ececer—nam—w- Unsuited-=ccccerenaa- Good.
| low strength.
Eakin part---ceece--- Poor: Unsuited---=-cceccra=- Unsuited--=eecccecaa- Fair:
low strength. too clayey.
THKB:
Highmore part----=-- Poor: Unsuitedmecemmrran=ca- Unsuited-c=cmcecucaa= Good.
low strength.
Eakin part--------- Poor: Unsuited-e-r~crcwcen- Unsuited~em~cnwneca-" Fair:
low strength. too clayey.
'HkC:
Highmore part------ Poor: Unsuitedeemecmcccccas Unsuitedecrrmececuaaa Good.
low strength.
Eakin parteceece---- Poor: Unsuited---eccmencnua Unsultedeecercccccuaaa Fair:
low strength. too clayey.
THmB:
Highmore part------ Poor: Unsuited-wrrecccner-- Unsuited-wecereaceme-= Good.
low strength.

See footnote at end of table.
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{
Soil name and Roadfill Sand Gravel Topsoil
map symbol
Highmore:

THmB: |

Raber part--—---e--- Poor: Unsuited--w-eeceecaca-- Unsuitedeececccaaaaao Poor:
shrink-swell, thin layer.
low strength.

!

THmC: ]

Highmore part------ Poor: Unsultedeececcmccaaaaa |Unsuited-=mcmcmeaneaa Good.
low strength. !

Raber part------ea. Poor: Unsulted-eececcacaaaa lUnsuitedemeemcccamaaa Poor:
shrink-swell, | | thin layer.
low strength. | |

1
I
Hoven:
Homommmce e Poor: Unsuitedeecceccacaaaa Unsuited-=-mecrccccaa- Poor:
shrink-swell, thin layer,
! low strength. wetness.
)
Hurley: |

HuB--occcccceccccccaa | Poor: (1] F-TP R 1) A-Y, R —— Unsuitedecemcemeeaaan Poor:
shrink-swell, thin layer.
low strength.

Jerauld:

Bl ittt Poor: Unsuitedeececcacaaaao- Unsuited--c-cmcecccw-- Poor:
shrink-swell, thin layer,
low strength, excess salt.

1Js:

Jerauld part--e-e-- Poor: lUnsuited-~eccccmanauao Unsuited-eeccccncccaan Poor:
shrink-swell, | thin layer,
low strength. excess salt.

Slickspots part. '

Lehr:
LaA, LaB-eecocecccccaao Go0dewmmcmmcccanaaaa- |Fair: Fair: Fair:
| excess fines. excess fines. thin layer,
] area reclaim,
!

TLbB:

Lehr parte--ceceee--- Good=--cmemcccncaaan- Fair: Fair: Fair:

excess fines. excess fines. thin layer,
slope,
area reclaim.
Bowdle part-------- Go0de-mmmrrewccceanaa Fair: |Fair: Good.
excess fines. excess fines.
Lowry:

LoA, LoB-=scwecccccnaa Fair: Unsuitedmececccaaaaa- Unsuited-----cercaaaa Good.,
frost action,
low strength.

LoCoemccmmmamcccccaaa Fair: Unsultedemecemccaaaaa Unsuited---=cccccmau- Fair:
frost action, slope.

| low strength.
]
)

Macken |

Maeecmmancccmrccecaaa | Poor: Unsuitede-ceceemcmana Unsuitede---eemeemeax Poor:
low strength, too clayey,
shrink-swell, | wetness.,
wetness. !

Maddock:

MdB-=eeccceacmccaaaea Good-m-mmmmmccmmaeaaa Fair: Unsuitedeeececcacacaa- Good.

excess fines.

MdCmmmcccmmcccccceema Good--=wmccmm e Fair: Unsuited----ceeccccaua Fair:

excess fines. slope.

See footnote at end of table.
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Soil name and Roadfill Sand Gravel Topsoil
map symbol
Mobridge:

MOwerewe—ccercmr = -|{Poor: Unsuited--cececenn—ea Unsuited--mcamceccea= Fair:

low strength. thin layer.
Opal:

OpCecmn=a= ———————— -=«|Poor: Unsuitedeeeecaconmuax Unsuited=ccecmccancn- Poor:
shrink-swell, too clayey.
low strength.

10sD:

Opal parte-ee----- -|Poor: Unsuitede-ecccewnen-- Unsuited-cemecccccnax Poor:
shrink-swell, too clayey.
low strength.

Sansarc part-------{Poor: Unsuited-e-reecc-ca=- Unsuited--wwececanaea- Poor:
shrink-swell, too clayey,
low strength. area reclaim.

Parnell:

PA-mmem——- B il Poor: Unsuited-re-ccrcuac-- Unsuited--cecerrecea- Poor:
wetness, wetness.
shrink-swell,
frost action.

Parshall:

PrA, PrBece-cecrea--- Fair: Poor: Unsuited-=cceccccaaa= Good

frost action. excess fines.
Promise:

PgA, PSBeccacccace--a Poor: Unsuilted--ec-wccecar--- Unsujited-cccerccacea= Poor:
shrink-swell, too clayey.
low strength.

Raber:

RaB, RaCececvcwn==- -==-]Poor: Unsuited~-wmeec—eeee- Unsuited=eevwccceea—-- Poor:
shrink-swell, thin layer.
low strength.

1RbD:

Raber parte------ ~-=-|Poor: Unsuited-=--vewecnc--- Unsuited-cccrrcccacaa Poor:

| shrink-swell, thin layer.
low strength,

Gettys part-=eee--- Poor: Unsulted-=erreccer—=x Unsuited-cereceea- ~-=-={Poor:
shrink-swell, too clayey.
low strength.

Regan:

Rgewmccmcccacaa= -====|Poor: Unsuitede-=-- emm———— Unsuitedeec-cceccenua- Poor:
wetness, wetness.
shrink-swell,
frost action.

Sansarc:

1saE:

Sansarc parte=e=--- Poor: Unsulted--eccecr—ncaa-- Unsuited--cecccc—eaa- Poor:
slope, slope,
shrink-swell, too clayey,
low strength. | area reclaim.

Opal parte-ececc--- --|Poor: Unsuited-ec-wee-- ~==={Unsuited=-mececnrcaca- Poor:
shrink-swell, slope,
low strength. too clayey.

Sully:
SuCee-—=e= it Fair: Unsuitedec=ceccccc-—- Unsultedececencccaca- Fair:

See footnote

frost action,
| low strength.
|

at end of table.

excess lime.
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Soil name and Roadfill Sand Gravel Topsoil
map symbol
Sully:

SuD-w~ccmcmme e Fair: Unsuitedescccncacaa ~=i{Unsuitedecccccncnanaa Poor:
frost action, slope.
low strength.

SUEecccccccaccccnaaaa Poor: Unsuited----=ccccaaa- Unsuited---=cccccaua- Poor:
slope. slope.

Swanboy:

SWA-comeccmccac Poor: Unsuited-ee-cc-ceeaa- Unsuited--e--caccaaa- Poor:
shrink-swell, too clayey.
low strength,

Tally:

TaA, TaB, TaCeeeaea-- Fair: Poor: Unsuited-=-wmerccccaa Good.

frost action, excess fines.
Tetonka:
Teem-ecemmcmcccrcc e Poor: Unsuited--=-c-cccaaa- Unsuilted-----cece-wa- Poor:
low strength, wetness.
! shrink-swell.
I
Ustifluvents:
Us,
Vida:

V@D=emcmcmcccceea Fair: Unsuited-==vmemecnna- Unsujtedececcacaaa- Poor:
shrink-swell, large stones.
frost action,
low strength.

1yzD:

Vida part-----cecea- Fair: Unsuited-ceccccccuaaa -lUnsuited-meccccccaaaa Fair:
frost action, thin layer.
low strength,
shrink-swell,

Zahl part---cec---aa-- |Fair: Unsuited---cccccaaaa- Unsuitedeccccccaea -|{Fair:

| frost action, slope.
shrink-swell,
Wabek:

WaBe--ccmcmccccccaaaa Fair: Fair: Fair: Poor:

slope. excess fines. excess fines. thin layer,
area reclaim,
Williams:

Twba:

Williams part-ee-a- Fair: Unsulitede-eccecaaaa ~--{Unsuited-mecceccccccaaa Good.
frost action,
shrink-swell.

Bowbells part------|Fair: Unsujtedecececcncaaaa Unsuited=ceccccaaaaaa Good.,
shrink-swell,
frost action.

TWbB:

Williams part------ Fair: Unsuited--==cececaa-- ~-{Unsuitede—cemacaaaana Good.
frost action,
shrink-swell.

Bowbells parte----- Fair: Unsuitede-crcrmceccaa Unsuited-~m-wcccccnaua Good.
shrink-swell,
frost action.

TWdc:

Williams parte----- Fair: Unsujitedecececacccaa- Unsuitedecrecccccacaa Good.

frost action,
shrink-swell.

See footnote at end of table,
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map symbol
Williams:
Twdc:
Vida parte----=---- Fair: Unsuitedem=maceee—vux |Unsuited-cecoc-—nca-- Fair:
frost action, thin layer.
| low strength, |
shrink-swell.
Yecross:
YeB, YeC---ececnnwa-- Go0d-wmmmmrmmcncrc—an— Fair: Poor: Poor:
excess fines. excess fines. too sandy.
Zahl:
1zaE:
Zahl parte--—cec=—=- Fair: Unsultedeccecerenuaaa Unsuited-cecccncennn= Poor:
frost action, slope.
shrink-swell,
slope.
Williams parte-ee-- Fair: Unsuited-rc-cecccena- Unsuitedee-mncecceccas Poor:
frost action, slope.

|
! shrink-swell,
{ slope.

1This map unit is made up of two or more dominant kinds of soil. See map unit description for the
composition and behavior of the whole map unit.
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eatures are defined in the Glossary.

1 ] [} ]
] i ] I
Soil name and | Pond { Embankments, | Drainage Irrigation Terraces Grassed
map symbol reservoir dikes, and and waterways
areas leyees % diversions
[}
Agar: |
AgA-mo—cmmeceeeee Seepage~=--=--- Low strength---|Not needed----|Favorable-~--- Not needed----|Favorable.
I
|
AgBmeccmccnaaaaa Slope, Low strength~--|Not needed----|Favorable---== Favorable---«- Slope,
seepage. | erodes easily.
I
I
Agle-mcmcmccnaeaa Slope, {Low strength---|Not needed----|{Slope~——--mma- Favorable----- Slope,
seepage. | erodes easily.
1
1
Akaska:
AkA, AkBe--ccceaa- Seepage-~eceaaa Low strength---|{Not needed----|Favorable----- iFavorable ----- Favorable.
]
Aquolls: | H |
ho. : : | :
] ] ] ]
) | I ]
Arveson: ! ] !
APcccmmcmccee iSeepage=-mmu--- Piping, Favorable-~=-= |Wetnesgs—emecan Not needed----|Not needed.
E seepage. !
I
Bon i
Bn--cccmecmcacaea |Seepagee—-m=u-- Low strength, Floodse---e=== Floodsee-=-eau Not needed----|Favorable,
]
| piping.
I
Bowbells: !
BOA~emmcnc e {Favorable~e-=-~ iFavorable ------ Poor outlets Slow intake=---|Poor outlets Favorable.
]
Bowdle:
BWAwcccccncanaaaa Seepage----=--- Seepage----cmu- Favorable=---- Droughty, Not needed----|Droughty.
' rooting depth
]
) Seepage-w==m~e- |Seepage-c=ea--- Favorable----- Droughty, Favorableese-- |Droughty,
! rooting depth | slope,
erodes easily.
1BxB:
Bowdle part----|Seepage-~--c=u- Seepage---=-=-=== Favorable-eew- Droughty, Favorable==--- Droughty,
| | rooting depth! slope,
| ! erodes easily.
i 1
] ]
Wabek part----- Seepage-==aw--= Seepage-===con- |Not needed----|Droughty, Not needed----|Droughty,
: ' seepage. erodes easily.
]
I
1BxC:
Bowdle part----{Seepage---e---- Seepage~-—-—=mue- Favorable-=---- Rooting depth, |Favorable----- Droughty,
| slope, slope,
1 droughty. erodes easily.
Wabek part----- Seepage--meeeax Seepage---—=eaa Not needed----|Droughty, Not needed~---|Droughty,
seepage. erodes easily.
1BxD:
Bowdle part----|Seepage---==---- Seepage----ceaa Favorableee--- Rooting depth, |Slopee-mecccea- Droughty,
! slope, slope,
! droughty. erodes easily.
1
I
Wabek part----- Seepage-m--m=mu Seepage--=~ma=- iNot needed----|Droughty, Not needed----|Droughty,
i | seepage. | erodes easily.
1 ! i ]
1 | ] I
Colvin: 1 | !
Commmmac e {Favorable~ew--- Low strength, |Poor outlets, |Floods, Not needed=----|Not needed.
| compressible, | wetness, wetness,
i | percs slowly.| peres slowly.
I
[} 1

See footnote at end of table.
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Soil name and Pond Embankments, Drainage Irrigation Terraces Grassed
map symbol reservolir dikes, and and waterways
areas levees diversions
Demky:

DeAememrenan «-==-|Favorable------ Low strength, Not needed----|Slow intake, Not needed----{Favorable.
compressible, excess salt,
shrink-swell. percs slowly.

DeBumeemcan= weee={Slope=emmme—en= Low strength, Not needed----|{Slow intake, Complex slope |Slope,
compressible, excess salt, erodes easily,
shrink-swell. percs slowly. excess salt.

1DgA:

Demky parte---- Favorable~e=w=x Low strength, Not needed----|Slow intake, Not needed=----|Favorable.
compressible, excess salt,
shrink-swell., ! percs slowly.
i
Jerauld part---|Favorable-=-----|{Shrink-swell, Excess sodium, |Slow intake, Not needed----|Excess salt,
low strength. percs slowly,| excess salt, excess sodium,
excess salt. excess sodium percs slowly.
Divide:
Dllcmmemeeme——e——- Seepage~—=====- Seepage~-=-----~|Wetness, Wetness, Not needed----{Not needed.
cutbanks cave| seepage.
Durrstein:

Dicmmecenea= —————— Favorable~----- Low strength, Floods, Floods, Not needed----|Excess sodium,
compressible, frost action,| excess salt, excess salt,
hard to pack. excess salt. excess sodium wetness.

I
|
Egas: !

o R il -~ |{Favorable-~me=w= Low strength, Poor outlets, [Slow intake, Not needed----|Excess salt.
shrink-swell, percs slowly,| floods,
compressible. wetness. excess salt.

Gettys:

GeEemenar—caa ~e-=|SlOpeecccen——=- Shrink-swell, Not needed----{Slope, Erodes easily, |Percs slowly,
low strength, slow intake. slope, slope,
erodes easily. percs slowly.| erodes easily.

Gravel pits:

Gp.

Hecla:

HeAmeemacaaa ~e===!|Seepage-====--~ Seepage, Not needed----|Fast intake, Not needed----{Not needed.
erodes easily, soil blowing.
piping.

Highmore:

HhAseeceae- ——————— Seepage---~-----|Low strength, Not needed----{Favorable-~-=-- Not needed----|Favorable.
piping.

HhBececomwaaw- --==|Slope, Low strength, Not needed----|{Favorable----- Favorable-===- Slope,

seepage. piping. erodes easily.
HhCemmeemmccm—aaa Slope, Low strength, Not needed===-~{Slope-=-=-vww-- Favorable-—==~ Slope,
seepage. piping. erodes easily.

THKkA:

Highmore part--|Seepage~--===-- Low strength, Not needed----|Favorable-----|Not needed----{Favorable.
piping.

Eakin parte---- Favorable=eeee- Low strength, Not needed-~-~|Percs slowly Not needed----|Favorable.
shrink-swell.

THKB:

Highmore part--|{Slope, Low strength, Not needed----{Favorable----- Favorable-----{Slope,
seepage. piping. erodes easily.
Eakin parte---- Slopg=~=====----|Low strength, Not needed----|Percs slowly Favorable---=-- Slope,

See footnote at end of table.

shrink-swell,

erodes easily.
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Soil name and Pond Embankments, Drainage Irrigation Terraces Grassed
map symbol reservolr dikes, and and waterways
areas levees diversions
Highmore: |
THkC: | |
Highmore part--|Slope, Low strength, Not needed==-~-|Slope=-c=ce—-- Favorable=e=e- Slope,
seepage. piping. | erodes easily.
]
{
Eakin partece-- Slopee=—===ca--a Low strength, |Not needed----{Slope, Favorablee---- Slope,
shrink-swell. percs slowly. erodes easily.
THmB: !
Highmore part--|Slope, Low strength, Not needed----|Favorable----- Favorableee=aa Slope,
seepage. piping. erodes easily.
Raber part----- Slopeeeemacanua Low strength, Not needed----{Slow intake, Percs slowly Slope,
shrink-swell. percs slowly. percs slowly,
erodes easily.
THmC:
Highmore part--{Slope, Low strength, Not needed----{Slope~--=vuc-= Favorablee=e=- Slope,
seepage. piping. erodes easily.
Raber parte---- Slopge—emcenan= Low strength, Not needed----{Slope, Percs slowly |Slope,
shrink-swell, slow intake, | percs slowly,
percs slowly. erodes easily.
Hoven:
HOomememerccemcaaa Favorable------ Shrink-swell, Percs slowly, |Excess salt, Not needed----|Excess salt,
low strength, poor outlets,| floods, wetness.
hard to pack. excess salt. slow intake.
Hurley:
HuBeemcooacaaaaa- Slope, Shrink-swell, Not needed----|Slow intake, |Percs slowly, |Slope,
depth to rock.| low strength, percs slowly,!| depth to rock|{ excess salt,
compressible. excess salt, i percs slowly.
I
Jerauld:
Jemmemecccccccaan Favorable------ Shrink-swell, Excess sodium, {Slow intake, Not needed---- Excess salt,
low strength. percs slowly,| excess salt, excess sodium,
excess salt. excess sodium ' percs slowly.
]
1Js:
Jerauld part---{Favorable--=-=-- Shrink-swell, Excess sodium, Slow intake, Not needed----|Excess salt,
low strength, percs slowly,| excess salt, excess sodium,
excess salt. exceas sodium| percs slowly.
Slickspots
part.
Lehr:
LaA, LaBewcce-e-- Seepageevececan Seepage, Not needed----|Rooting depth, |Rooting depth, |{Not needed.
piping. droughty. | slope.
1LbB:
Lehr parte----- Seepage~=em===x Seepage, Not needed----{Rooting depth, |Rooting depth, Not needed.
piping. droughty. slope.
Bowdle part----|Seepageeeeece--= Seepage~ecec—--- Favorable----- |Droughty, Favorable-=--- Droughty,
rooting depth slope,
erodes easily.
]
i
Lowry: | |
LoAcececccnccnaaa Seepage~==—====- Piping, Not needed=----|Favorable~---- |Not needed----|Favorable.
erodes easily, | |
low strength,
LOBrowomaacacaaax Slope, Piping, Not needed=----|Favorableeca== Favorable-==«= Slope,
seepage. erodes easily, erodes easily.

See footnote at end of table.

low strength.
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1
]
Soil name and | Pond Embankments, Drainage Terraces Grassed
map symbol H reservolir dikes, and and waterways
1 areas levees diversions
I
I
Lowry: ! {
LOCmmcem—ccccccaa |Slope, Piping, Not needed----|Slope-c-weenea Favorable-~e-- Slope,
| seepage. erodes easily, erodes easily.
1 low strength.
1
1
Macken: | |
¢ E e |Favorable==e=== Compressible, Floods, Floods, Not needed----|{Not needed.
low strength, percs slowly,i slow intake,
shrink-swell. poor outlets.| wetness,
Maddock:
MdB, MdCeewe-c-—- Seepage-===wc== Seepage-—=—-==== Not needed----|Seepage, Soil blowing Soil blowing.
soil blowing,
fast intake.
Mobridge:
MOmme e e e cccan~ Seepage-~====--- Low strength, Floods, Favorable----- Not needed---~|Favorable.
! compressible. poor outlets. | |
] 1
| I
Opal:
OpCec-cccmmmmeaaa Slope, Shrink-swell, |Not needed----|{Slope, Percs slowly, |Slope,
depth to rock.| low strength, | slow intake. depth to rocki{ percs slowly,
compressible. erodes easily.
10sD:
Opal partece--- Slope, Shrink-swell, Not needed----{Slope, Slope, Slope,
depth to rock.| low strength, ! slow intake. depth to rock| percs slowly,
compressible. percs slowly.| erodes easily.
1
]
Sansarc part---{Slope Shrink-swell, Not needed----|Slope, Slope, Slope,
depth to rock.{ low strength, slow intake, depth to rock| erodes easily.
compressible. rooting depth| percs slowly.
Parnell:
Paescecacccccnca- Favorable------ Low strength, |[Floods, Floods, Not needed----{Not needed.
| hard to pack. percs slowly,| wetness,
! frost action.| slow intake,.
Parshall:
PrA, PrBecececce=-- Seepage=emmcc== Seepage, Not needed-~-={Favorable----- Erodes easily, {Erodes easily.
piping. plping.
Promise:
PSA-mccccccnmmmaa Favorablee-==w- Low strength, Not needed----{Slow intake, Not needed---~|Percs slowly.
shrink-swell, percs slowly.
hard to pack.
PSBececemcccccaca Slope=-====-eea- Low strength, Not needed----{Slow intake, Percs slowly, {Slope,
shrink-swell, percs slowly.| soll blowing.| erodes easily,
| hard to pack. percs slowly.
1
i
Raber: )
RaBeeccccccccnca= Slope-==-=wee-- Low strength, Not needed----|Slow intake, Percs slowly |Slope,
shrink-swell., percs slowly. percs slowly,
erodes easily.
RaCemmmemccccmea— Slopee=cccmeman Low strength, Not needed----|Slope, Percs slowly Slope,
shrink-swell. slow intake, | percs slowly,
percs slowly. erodes easily.
TRbD:
Raber parte-=--- Slopeememmeacan Low strength, Not needed----|Slope, Slope, Slope,
shrink-swell, slow intake, percs slowly.| percs slowly,
percs slowly. erodes easily.
Gettys parte---|{Slope-ecccece=- Shrink-swell, Not needed----|Slope, Erodes easily, |Percs slowly,

See footnote at end of table.

low strength,
erodes easily.

slow intake.

slope,
percs slowly.

slope,
erodes easily.
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]
Regan: ! .
Rewemmcmcc e Favorable--=--- |Compressible, Poor outlets, (Floods, Not needed----|Not needed.
| low strength. floods, wetness,
i percs slowly.! percs slowly.
]
\
Sansarc: H
15aE: ! |
Sansarc part---{Slope, {Shrink-swell, |Not needed----{Slope, Slope, Slope,
depth to rock.| low strength, | depth to rock| depth to rock| erodes easily.
E compressible. | rooting depth| percs slowly.
i |
Opal parte-e---- Slope, {Shrink-swell, |Not needed----{Slope, 1Slope, Slope,
depth to rock.| low strength, | slow intake. | depth to rock| percs slowly,
| compressible. E { percs slowly.s erodes easily.
]
] L] I
Sully: | !
SuCec-rmeccccccnaa Slope, Piping, |Not needed----|{Slope, Favorable---=-- Slope,
seepage. erodes easily,| erodes easily erodes easily.
low strength. i E i
{ | I
SuD, SuEe-ceea--- Slope, Piping, {Not needed----|Slope, |Slope, |Slope,
seepage. erodes easily,| erodes easily| erodes easily| erodes easily.
low strength. i i E
I I i
Swanboy: ! !
3 R Slope-=-=-==——---- Shrink-swell, |Not needed----|Percs slowly, |Percs slowly |Percs slowly,
| low strength, | excess salt, excess salt.
compressible.
Tally:
TaAmcememccccaaaa Seepage--====-- Piplng~=eeeece- Frost action, |Seepage, Erodes easily |Erodes easily.
cutbanks cave| erodes easily
[}
]
TaBeweconccccncaa Seepagee==——=== Piping-ceeeccaaa Slope, |Slope, Erodes easily |[Erodes easily.
| frost action,| seepage,
| cutbanks cave| erodes easily
TaC--===m-mcemc Seepage, Pipingeeeecccecaa Slope, Slope, Erodes easily (Erodes easily.
slope. frost action,| seepage,
cutbanks cave| erodes easily
Tetonka:
Tewemceccencncaaa Favorable------ Low strength, Poor outlets, (Slow intake, Not needed----{Wetness.
compressible, percs slowly,| floods,
I shrink-swell. floods. percs slowly. E
{ §
Ustifluvents: !
Us. | |
]
I
Vida: |
VdDeewocnccnnaaaa Slopem==mmmeceax Large stones, |Not needed----|Slow intake, Percs slowly, i(Not needed.
low strength, large stones.| large stones.
shrink-swell.
1vzD:
Vida parte-e=--- Slope=ceccccccax Low strength, Slope=cemmcre== Percs slowly, |Percs slowly,  Percs slowly,
piping, slope. slope. slope.
hard to pack.
Zahl parte--e--- Favorableeewa=a Compressible, Not needed----|{Complex slope, |Complex slope,Slope,
| shrink-swell, percs slowly.| erodes easily| erodes easily.
i | low strength.
I
Wabek: i
WaE-eceoomamanaaao Seepage-------- Seepage-------- |Not needed----|Droughty, Not needed----|Droughty,
] seepage. erodes easily.
Williams: !
TWbA:
Williams part--|Favorable~~==-- Low strength, Not needed----{Complex slope,|Complex slope {Favorable.

See footnote at end of table.

shrink-swell.

slow intake.
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Soil name and Pond Embankments, Drainage Irrigation Terraces Grassed
map symbol reservolr dikes, and and waterways
areas levees diversions
Williams:
TWba:
Bowbells part--|Favorable------ Favorablee===== Poor outlets Slow intake---|Poor outlets Favorable.
TWbB:

Williams part--|Favorable------ Low strength, Not needed----|Complex slope,|Complex slope |Slope.
shrink-swell. slow intake.

Bowbells part--|Favorableeeec--- Favorable==e==- Not needed----|Slow Intake--=|Poor outlets Favorable.

TWdc:

Williams parte--{Slope--c-cecece-- Low strength, Not needed----|Complex slope, |Complex slope |Slope.
shrink-swell. slow intake.

Vida parte----- Slope-=—-—ccac= Low strength, Slope=-wwecaaa Percs slowly, |Percs slowly, |Percs slowly,
piping, slope. slope. slope.
hard to pack.

Yecross:
YeB, YeC----ewe--- Seepage-~--wwam== Seepage, Not needed----|Fast intake, Slope, Not needed.
erodes easily. droughty, droughty,
soil blowing.i erodes easily
Zahl:
1zak:

Zahl parte----- Favorableee—e=-= Compressible, Not needed----|Complex slope,|{Complex slope,|Slope,
shrink-swell, | percs slowly.| erodes easily{ erodes easily.
low strength. |

|

Williams part--|Slopeeecee~—c-ux Low strength, |Not needed----{Complex slope,|Complex slope |Slope.

|
]

1This map unit is made up of two or more dominant kinds of soil. See map unit description for the
composition and behavior of the whole map unit.
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Absence of an entry means soll was not

Soil name and | Camp areas | Picenic areas Playgrounds Paths and trails
map symbol
Agar:
AgGAmcmccmmrr e Slighteem—ccecamecacaa Slightee—ccmcceaccca- Slighteeccmccnnrccamr—- Slight.
AgBe-v-cccccrccn e Slighteeccecmcraccccanaa Slighteccmcecccccnce= Moderate: Slight.
slope.
(]
|
Aglecemccmmaccccccnae Slighteeweecmrcmcacacam- Slighte=--eeacccccca- |Severe: Slight.
slope.
Akaska:
AKA=eocercmcmcce e Slighterer—ccceccnaa- Slight-=ceccceccecaea- Slightm=c-ecercc—euas Slight.
AkB----cccmrm e e e Slight-eccecmmcccccana- Slighter——c—camccecaua Moderate: Slight.
slope.
Aquolls:
Ao,
|
Arveson: | | H
AP——memceccccccnceee- |Severe: Severe: Severe: Severe:
wetness, wetness. wetness. wetness.
Bon
2] Lt |Severe: Moderate: Moderate: Slight,
| floods. floods. floods,
| too clayey.
Bowbells:
BOAe-mmmmecccrcecneea Slight--ececcccccaaax Slighte—ccmceraccnew= Slightmecemcecccceene Slight.
Bowdle:
BWA=eocrocmmcc e e Slight-e-mcmmecmccaa- Slightemee—mccemcenaa= Slight-=-cmceaccccme—x Slight.
BWB--mccmmmccmcccaea- Slightemmecmcecaaemae Slighteeem—mcceeeeea |Moderate: Slight.
| slope.
1BxB:
Bowdle part------«- Slighte--eccccccuen- Slight-—-e-ce—mcceea= Moderate: {Slight.
slope. l
i
Wabek parte-cec——--- Slight--—-ceccarncccua Slight-=-c--ccvcemecu- Moderate: Slight.
] ! slope.
|
1BxC: {
Bowdle part-e--e---- Slighteememmcccaacaax |Slightecmeccccccaneaa Severe: Slight.
| slope.
]
[
Wabek part-eee----- Slight=meeececcac—ca- {Slight—mmececccmcenaa- Severe: Slight.
| slope.
!
1BxD: ! !
Bowdle part-----==- Moderate: Moderate: Severe: Slight.
slope. slope. slope.
Wabek parteeec-c---- Moderate: Moderate: Severe: Slight.
slope. | slope. slope.
!
Colvin:
COommmmmccercnrccccna- Severe: Severe: Severe: Severe:
wetness, wetness, wetness, wetness,
; floods. | floods. floods. floods.
|
i

See footnote at end of table.
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Demky:

DeAmmmccnm e Moderate: Slighte-cmccacacaaaaaa Moderate: Slight.
percs slowly. percs slowly.

! !

DeBe=creccrccncnnaana Moderate: Slight--ecceccwacaaaaa Moderate: Slight.
percs slowly. percs slowly,

slope.
1DgA:
Demky parte-—------ Moderate: Slight-eeeecccccccana Moderate: Slight.
percs slowly. | percs slowly.
Jerauld part------- Severe: |Severe: Severe: Severe:
percs slowly, too clayey. percs slowly. too clayey.
Divide:

1) Moderate: Moderate: Moderate: Moderate:

wetness., wetness, wetness. wetness.
Durrstein:

DUmeememeccccccccaaaa Severe: Severe: Severe: Severe:
floods, floods, floods, floods,
wetness, wetness. wetness, wetness.,

Egas: !

Egemmmmecmmeme e {Severe: Severe: Severe: Severe:
floods, wetness., floods, wetness.
wetness. wetness.,

Gettys:
(72 o —— Severe: Severe: Severe: Moderate:
slope. slope. slope. slope,
= too clayey.
Gravel pits:
Gp.
Hecla:
HeA-=eceraccarccccaaan Moderate: Moderate: Severe: Moderate:
too sandy. too sandy. too sandy. too sandy.
]
|
Highmore:

HhA-ceeacaccaccccaa Slighteweecccccccncaaa Slight-ceccaccaacaaaa Slighteeeeccccccaaaaa Slight.

HhBececmeccccccrnc e Slight---ccmmccacaaa- Slightecccmccmanaaaaa Moderate: Slight.

slope.

HNC-emcmemccmcccmccee Slight--——-ccccrcccaua Slight-meceaccccaaaax |Severe: Slight.

! slope.

THkA: ]

Highmore part--ec--- ESlight --------------- Slight--cmmeececaaaa- Slightececccccccanaa. Slight.
1
Eakin parte-cec-ee-a-- Slightececccmcccmcaaa Slight-—-ccccacaaaaaa !Slight --------------- Slight.

THKB:

Highmore partee—--- Slighte-rccmcccmcacaana Slight-=eecmccccccnce. Moderate: Slight.
slope.

Eakin partec------- Slighteecemcamccaaaa- Slight---ccccmaaaaaa- Moderate: Slight.
slope.

THKC:

Highmore part-~ee-- Slight-recrcoccccaaaa Slight-w-ceccccccaaaa Severe: Slight.
slope.,
1
{
Eakin part--------- 1Slight—cemmccmcccnnna 18light mmeecmccmcacaan Severe: Slight.
| ! slope.

I
1

See footnote at end of table.
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Highmore:
THmB: ! |
Highmore part------ Slightewwmccccccaceaa Slight-=ce-ccanmacae- Moderate: iSlight.
i | slope.
]
i
Raber part-eececea---- Moderate: Slight-cccccccweacaa- Moderate: Slight.
percs slowly. slope,
! percs slowly.
]
1
THmC : ! !
Highmore part------ Slight--eemccmcccaaaa Slighteeceeemmacaaaax |Severe: Slight.
slope.
Raber part---wee--- Moderate: Slight-—cccceccanaaa- Severe: Slight.
percs slowly. ‘ slope.
Hoven: |
HOo=mmcmmeccccccacaee Severe: Severe: |Severe: Severe:
percs slowly, wetness. | peres slowly, wetness.
floods, floods,
wetness. wetneas.
Hurley !
HuB=-ceccccccwcncnna- Severe: Severe: Severe: Severe:
percs slowly, too clayey. too clayey, too clayey.
too clayey. percs slowly.
Jerauld: ]
Jemmmem e e e e e Severe: Severe: Severe: Severe:
percs slowly. { too clayey. percs slowly. too clayey.
!
1Js: ! { |

Jerauld part-------

Slickspots part.

'LbB:
Lehr parteessecec----

Bowdle part---c----

See footnote at

Severe:
percs slowly.

Slight==-eeecccanaaa-

Slight-emeccecceaaaaa
H

Moderate:
slope.

Slight---cccccanana-- !

Slighteemecccmccccaaa
Slight--cececcacnmaaa

Moderate:
slope.

Severe:
floods,
wetness,

Slight===eceeewacaaaa-

end of table,

Severe:
too clayey.

1Slighteemmenccccccue=

I

]

]

!
!Moderate:
E slope.

i

1

Slightecerecccecaanaa

Slightececeamracccca-
Slightemmmmemmeee=ma-=

Moderate:
slope.

Severe:
floods,
wetness.

Slight==-emeacmacca—-

Severe:
percs slowly.

Moderate:
slope.

Severe:
slope.

Moderate:
slope.

Moderate:
slope.

Severe:
slope.

Severe:
floods,
wetness.

Moderate:
slope.

Slight==-eccenaacaa-

Slighte-esemcccaaax

Severe:
too clayey.

|

|siight.
Slight.
Slight.
Slight.
Slight.
Slight.

Slight.

Severe:
floods,
wetness.

Slight.
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map symbol
!
Maddock: |
MdCrrevereccccccccaana Moderate: Moderate: Severe: Slight.
slope. slope. slope.
Mobridge:
MO=—e e Severe: Moderate: Moderate: Slight.
; floods, floods. floods.
Opal:

(0] ¢ Yo Severe: |Severe: |Severe: Severe:
too clayey, | too clayey. | slope, too clayey.
percs slowly. too clayey,

percs slowly.

10sD:

Opal partee—=—-ece-c-- Severe: Severe: Severe: Severe:
too clayey, too clayey. slope, too clayey.
peres slowly. too clayey, |

peres slowly. |
]
]

Sansarc¢ parte------ Severe: |Severe: Severe: Severe:
too clayey, too clayey. slope, too clayey.
percs slowly. too clayey,

depth to rock.
Parnell:

Plmcccccccccnccccrcaa Severe: Severe: Severe: Severe:
floods, wetness, floods, wetness.
wetness, wetness.,

Parshall:
PrAcemeccecccccmcccaaa 1Slighteccccccaacaaaa. Slighte--cecmmceecuca- Slighteeccamacaccaaao Slight.
PrBrerecccccccccccacea Slighteeweccccccccaaa Slightee-ccecmmcaaeaa Moderate: Slight.
slope.
Promise:

PsA, PSB-cemeccc—ca--- Severe: Severe: Severe: |Severe:
too clayey, too clayey. too clayey, | too clayey.
percs slowly. percs slowly.

Raber:

RaBe-meecccmccmcceee Moderate: Slighteeccmccmccaaaa- Moderate: Slight.

percs slowly. slope,
percs slowly.

RaCemmomcmcccceccccaa Moderate: Slight-=recccccacaaaa Severe: Slight.
percs slowly. slope.

TRbD:

Raber part--------- Moderate: Moderate: Severe: Slight.
slope, slope. slope.
percs slowly.

Gettys partee-cce-a Moderate: Moderate: Severe: Moderate:
slope, slope, slope. too clayey.
percs slowly, too clayey.
too clayey.

Regan:

Rewmmmem—cm e e ——————— Severe: Severe: Severe: Severe:
floods, floods, floods, floods,
wetness. wetness. wetness. wetness.

Sansarc:

1saE:

Sansarc parte-eece-- Severe: Severe: Severe: Severe:
slope, slope, slope, slope,
too clayey, too clayey. too clayey, too clayey.

percs slowly.

See footnote at end of table,

depth to rock.
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Soil name and Camp areas ! Pienic areas Playgrounds Paths and trails

map symbol |

1 i

i 1

i |
!
Sansarc: !

1saE: !

Opal part----—--=---= Severe: {Severe: Severe: Severe:
slope, | slope, slope, too clayey.
| too clayey, | too clayey. too clayey,
| percs slowly. percs slowly. i
]
Sully:

SuCe-cmccccnnccacacaa Slight--ceccacacaaaa- Slighteeeccmmcmccaaaa Severe: Slight.

slope.

SuD-ceemcccceccceeee Severe: Severe: Severe: Moderate:
slope. slope. slope. slope.

]
]
SuEeccmcccmcrccncnaa- Severe: Severe: |Severe: Severe:
slope. slope. i slope. slope.
]
]
Swanboy: |

SWA-==-ccccaccacccaaa Severe: |Severe: Severe: Severe:
too clayey, too clayey. too clayey, too clayey.
percs slowly. percs slowly.

Tally:
TaA-mecccmcccccccaaa- Slight-ceccceaccaaaa- Slight-=crececccncaaa- Slighte-ccecmcccaca-- Slight.
TaBom-ceccccrcrcrcaea Slight--cececmmcacaaca Slighteceeccmmcccceaa Moderate: Slight.
slope.
!
- Slightreeeccmcmcmaaca 18lightmeeecccmcccmaaa Severe: |Slight.
slope. |
Tetonka:

Temmemmececccccccccnaa Severe: Severe: Severe: Severe:
floods, floods, floods, floods,
wetness. wetness, wetness. wetness.

Ustifluvents:

Us.

Vida:

VdDemomcucccccccccnaa Severe: Severe: Severe: Severe:
large stones, large stones, slope, large stones.

large stones.

TvzD:

Vida part----e----- Moderate: |Slight=memcmccccm e Severe: Slight.
percs slowly. 1 slope.
1
| |
Zahl partee-ce-ce-a Moderate: |Moderate: |Severe: Slight.
slope. slope. slope.
Wabek:

WaEewoocmcmcccccccaae Severe: Severe: Severe: Moderate:

slope. slope. slope. slope.
Williams:

TWbA:

Williams parte----- Slighteeeccmmcaaaaaaa Slight-weceaccccccaaaa Slight------cecee--- Slight.
Bowbells part-ee--- Slight-ecccccmcamaaaa Slight-ceccecnccncanx Slighte-ccmcmcccacaaa Slight.

TWbB: !

Williams part------ Slight-eweeccccmaaaax Slighteeeeccmcamaaaaa |Moderate: Slight.
slope.

Bowbells partee---- Slighteececccccccaaaa Slightreccaccacccaaaa Moderate: Slight.
slope.

See footnote at end of table.
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Soil name and Camp areas Picnic areas Playgrounds Paths and trails
map symbol
i
Williams: |

Twdc:

Williams part------ Slight-=wcrcccccccaax Slight=eeecccmnccccaa Severe: Slight.
! slope.
i
)

Vida part--ee------ |Moderate: Slighteewemmmecccaeae |Severe: Slight.
! percs slowly. ! slope.
t
I

Yecross:

YeB, YeCrewwmwmcacaaa Severe: |Severe: Severe: Moderate:
too sandy, | too sandy, too sandy, too sandy,
soil blowing. i soil blowing. soil blowing. soill blowing.

1
Zahl: |
1zaE: ! |
Zahl partee--ee-=-- |Severe: |Severe: Severe: Moderate:
slope. E slope. | slope. slope.
Williams parte----- Severe: | Severe Severe: Moderate:
slope. ! slope. slope. slope.
!

|

1This map unit is made up of two or more dominant kinds of soil. See map unit description for the
composition and behavior of ‘'the whole map unit.
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TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS

[The symbol < means less than; > means greater than. Absence of an entry means data were not estimated]

! ] {__Classification |Frag- | Percentage passing ] !
Soil name and |Depth USDA texture | iments | sieve number-- {Liquid | Plas-
map symbol ! Unified AASHTO > 3 I limit | tiecity
1 inches Y 10 4o 200 | | _index
In ] Pet | Pet |
Agar: ! | ! I i
AgA, AgB, Agle=e-- | 0-6 |Silt loam=------ ML, CL !A-ué o] 100 | 100 195-100}90-100] 30-45 5-20
i A- 1
A-7
6-18]{Silty clay loam, |CL A-6, A-T7 o] 100 100 95-100{90-100; 35-50 10-25
| 311t loam. |
|18-60]{Silty clay loam, |CL, ML A-4, ] 100 100 {95-100{90-100{ 30-45 5-20
| | silt loam. A-6,
| I A=T7
| ! | i
Akaska | | 1
AkA, AKB--weeeeea- ! 0-7 }Silt loam====--- CL, A-l4, A-6 0 100 100 95-100}90-100] 25-40 5-15
I ! CL-ML,
! | ML i |
| 7-26{8ilty clay loam,|CL 14-6, A-T 0 100 | 100 95-100{85-100{ 30-45 10-25
] silt loam. H ] | i ! |
126-34{Loam, silt loam,|{CL, CL-ML]A-4, i 0 100 195-100{90-100}70-100} 30-45 5-15
! silty clay ! | A-6, | ! !
| loam. ! | A-T ! ! !
134-60!Sand and gravel |SM, A-1, A-2] © 40-80 }25-75 |15-70 | 5-30 | <25 !INP-5
| | GM-GC, H
] | GM, !
i | SM-SC | ] i
[
Aquolls: 1
Ao. ! i
| !
Arveson: ! !
Ar--eemmmme e cmmee E 0-13{Sandy loam===w=-= SM, SM-SClA-2-4, 4] 100 90-100{55-85 }30-50 <30 NP-8
i A-Y4
{13-21{Fine sandy loam,|SM, SM-SC|A-U 0 i 100 95-100{60-85 |35-50 <20 NP-5
| sandy loam, !
! | loam, ! | | !
{21-60{Fine sand, loamy|SP-SM, SM|A-3, ! 0 | 100 1}95-100}50-80 | 5-45 | <20 | NP-5
! | sand, sandy A~2, | {
i E loam, sand. E A=Y i
1 I I
Bon: ! | | | |
Bhemmmemmm———————— 0-60!L0aMm====nnnnmnm= ,:CL-ML, CLiA-Y4, A-6! O 100 195-100{75-95 {60-85 | 20-38 5-20
] ] ]
Bowbells: ! H i
BOAeecccmcma e 0-105Loam ------------ SCL, ML, iA-u, A-6{ 0-5 95-100}90-100}85-95 |60-90 i 20-40 3-23
i i CL-ML i i
10-28{Loam, clay loam |CL 1A<6, A-T| 0-5 95-100}90-100{80-95 {60-80 | 20-45 10-25
28-60{Loam, clay loam |CL {A=6, A-7} 0-5 195-100{90-100}80-95 [60-80 | 20-45 | 10-25
] 1 ] i 1
Bowdle | { ! i 1
BWA, BWBeweomeano—- 5 0-7 ELoam ------------ EML, CL, iA-S, A-4! 0 100 }95-100{85-95 560-85 i 25-40 5-20
i i i CL-ML i i i
{ 7-25|Loam, gravelly |CL, ML, [|A-U4, A-6 0 85-100{85-100}70-95 |60-80 | 25-40 5-20
! loam. | CL-ML | i {
25-60{Sand and gravel |SM, SC, I|A-1, A-2! 0 [40-80 [25-75 }15-70 | 5-30 | <30 NP-5
| i GM, GC | 1 !
| ! | | |
2BxB: ] ' | 1 |
Bowdle part----- 0-7 iLoam ------------ EML, CL, iA-S, A-Ni 0 i 100 595-1oo§85-95 560-85 i 25-40 5-20
i { CL=-ML i i i i | i 1
7-25{Loam, gravelly |CL, ML, [A-4, A-6{ 0 |85-100{85-100{70-95 {60-80 | 25-40 5-20
{ loam. | CL-ML | | | !
25-601{Sand and gravel |SM, SC, |[A-1, A-2] 0 [40-80 |25-75 |15-70 | 5-30 | <30 | NP-5
| o, ot | I R
I 1 I I ]

See footnotes at end of table.
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TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued

[ ! Classification |Frag- Percentage passing ] !
Soil name and |Depth USDA texture ments sieve number-- Liquid | Plas-
map symbol Unified | AASHTO >3 limit | ticity
inches 4 10 40 200 index
In Pet Bet
Bowdle:
2BxB:
Wabek part------ | 0-5 |Loam-ee—c——mceena ML, CL A-4 0-1 {90-100{90-100{75-90 }50-70 25=-40 NP-10
5-9 |{Gravelly sandy SM, GM A-2, A-4} 0-1 50-100150-95 {50-65 |{20-40 -—- NP
loam, gravelly
loam, gravelly
coarse sandy
loam. | | |
9-60|Very gravelly sM, SP, A-1, A-2] 0-1 50-100{50-95 |10-40 | 2-35 | --- | NP
coarse sand, GM, GP
gravelly loamy
coarse sand,
sand and
gravel.
2BxC:
Bowdle part----- 0-7 ILoam ------------ ML, CL, A-6, A-4 0 100 95-1001{85-95 |60-85 25-40 5=-20
CL-ML
7-25{Loam, gravelly CL, ML, A-4, A-6 0 85-100{85-100{70-95 {60-80 25-40 5-20
loam. CL-ML |
25-60{Sand and gravel |SM, SC, A-1, A-2 0 40-80 {25-75 {15-70 5-30 <30 NP-5
GM, GC
Wabek part------ 0=5 |LoaM=w—meecemaa- ML, CL A=l 0-1 |90~-100}90-100{75=-90 {50-70 25-40 NP-10
5-9 |Gravelly sandy SM, GM A=2, A-U4| 0-1 50-100{50-95 {50-65 }20-40 -——- NP
loam, gravelly
loam, gravelly
coarse sandy !
loam. |
9-60{Very gravelly |sM, SP, |A-1, A-2| 0-1 [50-100{50-95 }{10-40 2-35 -—- NP
| coarse sand, GM, GP
| gravelly loamy !
coarse sand, |
sand and !
gravel. l |
]
2BxD: |
Bowdle parte---- 0-7 |Loamem—-ecccaan- EML, CcL, A-6, A-4 0 100 95-100| 85-95 | 60-85 25-40 5-20
CL-ML
7-25{Loam, gravelly |CL, ML, |A-4, A-6 0 85-100|85-100}70-95 }60-80 25-40 5-20
loam. | CL-ML |
25-60{Sand and gravel |SM, SC, A=-1, A-2 0 40-80 |25-75 |15=70 5-30 <30 NP=-5
GM, GC
Wabek parte----- 0-5 |Loam---cemeac-c- ML, CL A-4 0-1 90-100{90-100{75-90 {50-70 25-40 NP-10
! 5-9 |Gravelly sandy |SM, GM A-2, A-4} 0-1 |50-100}50~-95 |50-65 |20-40 ——— NP
1 loam, gravelly |
loam, gravelly
coarse sandy
loam.
9-60|Very gravelly {SM, SP, A-1, A-2| 0-1 50-100{50-95 |10-40 2-35 -——— NP
coarse sand, GM, GP
gravelly loamy
coarse sand,
sand and
gravel.
Colvin: !
COmmmemmmmccccen—— 0~-60{81ilt loam, siltyi{CL, ML A-6, A-7 0 100 100 90-100{80-95 | 20-50 11-30
clay loam.
Demky:
DeA, DeBe=wecc—-—-- 0~7 |Loam--==wemac—-- CL, ML A-4, A-6 0 100 100 90-100{60-80 30-40 5-15
7-23|Clay loam, clay iCL, CH A-6, A-T 0 100 95-100}85-100165-95 35-60 15-35
23-60{Clay loam, loam |CL, CH A-6, A-T7| 0-5 95-100{90-100}{80-100{55=-90 35«55 10-30
2DgA:
Demky part------ 0-7 |Loam-=we-mcc—ue- |CL, ML A-Y4, A-6 0 100 100 90-100}60-80 30-40 | 5-15
7-23iClay loam, clay |CL, CH 1A-6, A-7 0 100 95-100}85~100}65-95 35-60 | 15-35
23-60'C1ay loam, loam iCL, CH iA-B, A-71 0-5 i95-100 90-100i80-100 55-90 E 35«55 i 10-30
] I I ] I

See footnotes at end of table.
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TABLE 14,--ENGINEERING PROPERTIES AND CLASSIFICATIONS-~Continued

165

__Classification [Frag- Percentage passing i
Soil name and Depth USDA texture ] ments sieye number-- Liquid | Plas-
map symbol Unified | AASHTO > 3 limit ticity
inghes Ll 10 40 200 ipndex
in Bet Eet
Demky:
DgA:
Jerauld parte---| 0-2 |Silt loamee=c--- ML, CL A-4, A-6 0 100 100 90-100/60-100} 25-40 5-15
2-11{8ilty clay, CH, MH, A-T7 0 100 95-100{90-100}75-95 45-70 20-45
clay, clay CL
loam.
11-60|Silty clay, CL, CH, A-T7 0 100 95-100{85-100{75=-100! u45-85 20-60
clay, clay MH |
loam. |
Divide:
10 Y atalaied O-14{Loam-=em=m=meeau ML, CL A-l, A-6 0 95-100}95-100|85-95 |60-85 15-40 5-25
14-23{Loam, clay loam,{ML, CL A-4, A-6] 0-3 |95-100/80-100}60-90 |55-80 | 15-40 5-25
gravelly loam.
23-60|Stratified sand |GM, SM A-1, A-2] 0-5 25-75 115-65 | 10-40 5=25 -—- NP
and gravel.
Durrstein:
P el 0-2 {Silt loam------- ML, CL, A-4, A-6 0 100 100 85-100160-90 20-35 5-15
CL-ML
| 2-14]Silty clay, clay|{CH, MH A=-T 0 100 100 90-100175-95 50-85 20-50
|14-60]S1ilty clay, CH, CL, A-T 0 100 100 90-100}{75-95 40-75 | 15-U45
! clay, clay MH ]
| loam. i
Egas: |
Egeecccacancencce- 0-13|{Silty clay loam |{CH, MH A-T7 0 ! 100 100 95-100{90-100] 50-90 22-50
13-60{8ilty clay, CH, MH A-T 0 | 100 100 90-100{85-100] 50-90 22-50
silty clay |
loam, clay.
Gettys
GeE-emmmcmccnncaaa 0-24|Clay loameeee=== CL, CH A-T7 0 95-100}90~-100}85-100{70-85 40-60 15-35
24-60{Clay loam, clay iCL, CH, A-T7 0 95-10090-100}85-100}{70-85 45-65 20-40
MH
Gravel pits:
Gp.
Hecla:
HeAemommomccm e 0-24]Loamy sand-=e==- SM, SM-SClA-2 0 100 95-100{85-100{15-35 <25 NP=-5
24-60|Loamy sand, fine|SM, SM-SC|A-2 0 100 95-100]85-100}15-35 <25 NP-5
sand, loamy
fine sand.
Highmore:
HhA, HhB, HhCeeea- 0-5 |Silt loam---=w== ML, CL A=Y, 0 100 95-100}95-100{90-100] 30-45 5-20
A-6,
A-T
5=-271Silty clay loam, |{CL A-6, A-T7 0 100 95-100{90-100|85-100] 35-50 | 10-25
silt loam.
27-60|Stratified very {ML, CL A=Y, 0 100 }95-100]85-100]70-100] 30-45 5-20
fine sandy loam A-6, | |
to silty clay A-T7
loam.
2HKA:
Highmore part---{ 0-5 |{Silt loam------- ML, CL A-ué 0 100 }95-100/95-100{90-100{ 30-45 5-20
A-6,
A-T7 ‘
| 5=-271Silty clay loam,|{CL A-6, A-7 0 100 95-100}90-100}85=-100| 35-50 10-25
! silt loam.
|27-60|Stratified very {ML, CL A=l, 0 100 95-100}85-100{70-100| 30-45 5-20
fine sandy loam A-b6,
to silty clay A-7
loam.

See footnotes at end of table.
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TABLE 14,--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued

] Classif |Frag- Percentage passing 1
Soil name and {Depth USDA texture Iments sieve number-- {Liquid Plas-
map symbol | Unified | AASHTO | > 3 | limit | tieity
| inches 4 10 40 200 index
i In Pet Bet
Highmore: |
2HKA: |
Eakin part------ E 0=7 18ilt loam==e=mw~= ML, CL A-ué ' 0 100 100 95-100{90-100] 30-45 5-20
i A-b6, i
A-T7 !
7=32iSilty clay loam,|CL A-6, A-T 0 100 100 95-100]90-100;{ 35=50 10-25
silt loam.
32-60{Clay loam, loam,|CL, CH |A=T 0 95-100{85-100]75-100}60-95 | U40-70 16=42
clay. ! 1
2HKB;
Highmore part---| 0«5 [Silt loame=-==--- ML, CL A-ué 0 100 95-100{95=-100{90=-100] 30-45 5-20
A- ’
| ! A-7
5-271Silty clay loam,|CL |A=6, A-T 0 100 95-100{90-100]85-100] 35-50 10-25
silt loam.
127-60|Stratified very |ML, CL A=l 0 100 95-100{85-100}70-100{ 30-45 5=20
| ! fine sandy loam A-6,
! to silty clay AT
! loam.
Eakin parte----- 0-7 {S1ilt loame=—w===- ML, CL A-ué 0 100 100 95-100{90~100] 30-45 5=20
A- ’
| A-7
! 7-32]Silty clay loam,|CL 1A-6, A-T! 0 100 100 95-100190-100] 35=50 10-25
silt loam. i
32-60{Clay loam, loam,|CL, CH A-T7 0 95-100{85~-100]75-100}60-95 | 40~70 16=-42
‘ clay. !
I
2HKC: |
Highmore part---| 0=5 {Silt loam==ecce-a ML, CL A-Né 0 100 95-100{95-100{90-100| 30-45 5-20
A- ]
! A-7
5-271Silty clay loam,|CL {A=6, A=T] © 100 }95-100/90-100]85-100} 35-50 | 10-25
silt loam. |
27-60}Stratified very [ML, CL A=Y, 0 100 95-100{85-100{70~-100] 30~45 5-20
fine sandy loam A-6,
to silty clay AT
loam.
Eakin part------ 0-7 1Silt loame==w===- ML, CL A-ué 0 100 100 95-100{90-100| 30-45 5-20
A- ’
A-7
7-321Silty clay loam, |CL A-6, A=T 0 100 100 95-100{90-100] 35=50 10-25
silt loam.
32-60{Clay loam, loam,|{CL, CH A=T 0 95-100{85-100{75-100|60-95 40-70 16=42
clay.
2HmB:
Highmore part---| 0-5 {Silt loam--=---- ML, CL A-llé 0 100 95-100{95-100{90-100] 30-45 5=20
A- ’
| A=T
| 5=-271Silty clay loam,|CL A-6, A-7 ¢] 100 §5-100{90-100]85-100] 35-50 10-25
! silt loam. ! !
127-60]Stratified very {ML, CL A-4, 0 100 }95~-100{85-100{70-100} 30-45 5-20
! fine sandy loam | A-6,
| to silty clay 1 A-T
| loam.
Raber parte----- 0-3 jLoam=-ccoccccaua CL A4, A-6 0 100 100 85-95 |60-175 30-40 10-20
3-13|Clay loam, clay |CL, CH A-6, A-T! 0 100 100 [90-100{70-95 | 35-60 | 11-35
13-60|Clay loam, clay |CL, CH A-6, A-T 0 100 100 90-100{70-90 30-60 11-35
2HmC:
Highmore part---|{ 0-5 {Silt loam------- ML, CL A-ué 0 100 95-100195-100}90-100] 30-45 5-20
A-b,
A-T7
5-2718ilty clay loam, |CL 1A=6, A=T7 0 100 95-100{90-100}85-100| 35-50 10-25
silt loam. |
27-60|Stratified very (ML, CL A=Y, 0 100 95-100{85-100{70-100] 30-45 5=20
fine sandy loam A-6,
to silty clay A-T7
loam,

See footnotes at end of table.
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TABLE 14,--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued

Classification |Frag- Percentage passing
Soil name and Depth USDA texture |ments sieve number-- Liquid Plas~-
map symbol Unified AASHTO >3 ] limit ticity
inches 4 10 4o 200 | index
In Bet Pet
Highmore:
2HmC: |
Raber part------ 0-3 |Loam=emcccncmna=" CL A-4, A-6) O 100 100 185-95 [60-75 | 30-40 | 10-20
3-13|Clay loam, clay iCL, CH A-6, A-T7 0 100 100 90-100{70-95 35-60 | 11-35
13-601Clay loam, clay (CL, CH A-6, A-T7 0 l 100 100 90-100{70-90 30-60 ! 11-35
| 1
Hoven: ! |
HOommmeccmccccccaee 0-5 |Silt loam--====-- ML, CL A-4, A-6 0 100 100 {90-100}75-95 | 27-40 | 5-15
5-25|Silty clay, CH, MH A=T7 0 100 }95-100}95-100}80-100} 50-80 | 20-45
clay, clay | | i
loam. | ! |
25-60]81il1ty clay, CL, CH A-6, A-T 0 95-100}90-100}80-100{70-100} 35-75 | 11-45
clay, clay !
loam.
Hurley
HuBewscecccaccauano 0-2 {Silt loam====e=- CL, ML, A-Y4, A-6 0 100 100 95-100{90-100} 25-40 5-15
CL-ML
2-271Clay, shaly clay{CH, MH A-T7 0 100 100 95-100}80-100{ 50-90 20-55
27-60|Unweathered CH, MH |4=7 0 | 100 100 95-100|80-100{ 50-100} 20-65
bedrock. | | | |
] ]
Jerauld: !
Jemcrmmrcccccaa—aa 0-2 {Silt loam---=--- ML, CL A-l4, A-6 0 100 100 90-100}60-100] 25-40 5=15
2-11}{8ilty clay, CH, MH, A-T7 0 100 95-100{90-100{75-95 4s5-70 20-45
| elay, clay CL
loam.
11-60)Silty clay, CcL, CH, A-T7 0 100 95-100}85-100}75~-100{ u45-85 20-60
clay, clay MH
loam.
2Js:
Jerauld part----| 0-2 {S5ilt loame-==--- ML, CL A-b, A-6 0 100 100 90-100}60-100{ 25-40 5-15
2-111Silty eclay, CH, MH, A-T 0 100 95-100{90-100}75-95 45-70 20-45
clay, clay CL
loam. i
111-60{Silty clay, cL, CH, A-T7 0 100 95-100185-100}75-100} 45-85 | 20-60
! clay, clay MH ] ]
loam. ' ]
]
Slickspots part. !
i
]
Lehr: !
LaA, LaB-eccccccnaa 0-5 |LoaMewcenccanaa= ML, CL A=Y 0 95-100}95-100}{85-95 |60-80 15-40 NP-10
5-14|Loam, clay loam {ML, CL A-Y4, A-6] 0-5 95-100{95-100}85-95 |60~75 15=-40 5-15
14-60)Sand and gravel |SM, SP, A-1 | 0-5 40-70 {25-50 |10-35 2-15 -—- NP
GM, GP ] |
1
[} 1
2LbB: |
Lehr part------- 0-5 |Loamee=cemmeaaax ML, CL A=Y 0 95-100{95-100}85~95 |60-80 15-40 | NP-10
5-14|Loam, clay loam (ML, CL A-l4, A-6] 0-5 [95-100}95-100}85-95 {60-75 15-40 5-15
14-60}Sand and gravel |SM, SP, A-1 0-5 4o-70 {25-50 {10-35 2=-15 -——- NP
GM, GP '
]
Bowdle part----- 0-7 lLoaMecccccneaaaa ML, CL, A-6, A=Y 0 100 95-100{85-95 |60-85 25-40 5-20
CL-ML
7-25|Loam, gravelly CL, ML, A-Y4, A-6 0 85-100|85-100{70-95 {60-80 25-40 5-20
loam. CL-ML
25-60{Sand and gravel |SM, SC, A=-1, A=2 0 40-80 {25-75 |15-T0 5-30 <30 NP-5
GM, GC
Lowry:
LoAd, LoB, LoCeem=- 0-15{81ilt loam-wm====~ ML, CL A-Y4, A-6 0 100 100 95-100180-100; 25-40 5-15
15-60{S1l1t loam, loam,|{ML, CL, A-4 0 100 100 95-100}70-100] 25-40 NP-10
very fine sandy, CL-ML
loam.
Macken:
Mgecomcccccnccaaa. 0-29i8ilty claye====- CH, MH A-T 0 100 100 95-100{85-100} 50-80 20-45
29-60}Silty clay, CH, MH A-T7 0 100 100 95-100{85-100{ 50-80 20-45
silty eclay
| loam, clay. E E
| I

See footnotes at end of table.



168

SOIL SURVEY

TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued

! Clagsification Frag- Percentage passing
Soil name and Depth USDA texture ments sieve number-- Liquid Plas-
map symbol Unified | AASHTO >3 limit ticity
inches 4 10 40 200 index
in Bet Eet
Maddock: )
MdB, MdCeeecccaacaa 0-15(Fine sandy loam |SM A-2, A-4 0 100 100 60-85 |30-50 -— NP
15-60|Loamy sand, SM, SP-SM{A-2, A-3 0 100 95-100{60-95 | 5-35 - NP
loamy fine
sand, fine
sand.
Mobridge:
MO=mwmm e 0~-11}Silt loam-~=m=-- ML, CL A-6, A-4 0 100 95-100190-100{70~-100{ 30-40 5-15
11-25}Silty clay loam, |CL A-6, A-T 0 100 100 95-100{85-100] 30-45 10-25
clay loam.
25-60{S1ilty clay loam,|CL A-6, A-T7] 0-5 95-100{95-100}95-100}85=-100{ 30-45 10-25%
clay loam, silt
loam.
Opal:
OpCe=mmemcemmcmcaa 0-5 |Clay~==ecenecccaa CH, MH A-T7 0 100 100 90-100{80-100{ 50-80 20=45
5-20iClay==m=ccecccaa- CH, MH A-T 0 100 | 100 90-100|80-100] 50-80 20-45
|20-30|Clay, shaly clay|CH A-T7 0 100 95-100{90-100{80-100} 50-85 25-60
130-60{Unweathered CH A-7 0 100 95-100{90-100}{85-100]| 50-95 25-65
bedrock.
20sD:
Opal parte---e-- 0-5 {Clay--=--=ccena- CH, MH 1A=-7 0 100 100 90-100{80-100] 50-80 20-45
5-20}Clay-===m=ccauax CH, MH 1A-7 0 100 100 90-100{80-100! 50-80 20-45
20-30|Clay, shaly clay|CH A-T7 0 100 95-100/90-100|80-100} 50-85 25-60
30-60{Unweathered CH A=7 0 100 95-100}90-100[85-100] 50-95 25-65
' bedrock.
[
Sansarc part----| 0-13|{Clay, very shaly|CH, MH A-7 0 100 95-100{90-100}{75-100} 50-100| 20-65
clay.
13-60{Unweathered CH, MH A-T 0 100 95-100/90-100{85-100]| 50-120] 20-75
bedrock.
Parnell:
Paewccccccccncanaa 0-10{Clay loam-=wee-- CL, CH A-T7 0 100 100 95-100{ 85-95 40-60 15-30
10-48{Clay loam, silty|{CL, CH A=-T7 0 100 95-100{90-100{70-95 40-80 20-50
clay loam,
silty clay,
clay.
48-60|Clay loam, silty|CL, CH A-6, A-T 0 95-100{90-10080-95 |70-95 30-80 15=50
clay loam,
silty clay. I
Parshall: !
PrA, PrBe--e--ema- 0-12|Fine sandy loam |SM, ML A-Y4, A-2 0 100 100 60-85 {30-55 -——- NP
12-60|Fine sandy loam,|SM, ML A-4, A-2 0 100 100 60-85 [30-55 ——— NP
sandy loam,
loamy sand.
Promise:
PsA, PsBeccccccn-- 0-6 {Clay==cweecaneen CH, MH A-T 0 100 100 90-100/80-100] 50=70 20-40
6-60{Clay~wememcaaanx" CH, MH A-7 0 100 100 90-100{85-100{ 50-85 20-50
Raber:
RaB, RaCeeeweacea- 0-3 |Loame-=ccccaaaa- CL A-Y4, A-6 0 100 100 85-95 |60-75 30-40 10-20
3-13|Clay loam, clay |CL, CH A-6, A-7 0 100 100 90-100{70-95 35-60 11-35
l13-60 Clay loam, clay |CL, CH A-6, A=7 0 100 100 90-100{70-90 30-60 11-35
2RbD: !
Raber parte----- 0-3 |Loamecccccacacaa CL A-U4, A-6 0 100 100 85-95 [60-75 30-40 10-20
3-13i{Clay loam, clay {CL, CH A-6, A-7 0 100 100 90-100}70-95 35-60 11-35
13-60[Clay loam, clay |CL, CH A-6, A-T7 0 100 100 90-100{70-90 30-60 11-35
Gettys part----= 0-24|Clay loam~=eee== CL, CH A-7 0 95-100/90-100{85-100{70-85 | 40-60 15-35
24-60|Clay loam, clay |CL, CH, A-T7 0 95-100{90-100|85-100}70-85 45-65 20-40
MH
!

See footnotes

at end of table.
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C;gsg;f%cgtion |Frag- Percentage passing
Soil name and Depth USDA texture i Iments sieve numbere- Liquid Plas~-
map symbol Unified | AASHTO > 3 limit tieity
ipches 4 10 40 200 index
in Pet RBet
Regan: |
Reweeccccrmmccccaa 0-261(S1i1t loam, silty|{CL, CL-ML|A-7, A-6 0 100 100 90-100}80-95 20-50 5-30
| clay loam,
26-60{Stratified sandy|ML, CL, A-T7, 0 100 100 65-100}35-95 15-50 NP-30
loam to silty SC, SM A-6,
clay loam. A=l
Sansarec:
23aE:
Sansarc parte----} 0-13{Clay, very shaly|CH, MH A=T7 0 100 95-100}90~100}75-100] 50-100] 20-65
clay.
13-60{Unweathered CH, MH A=T7 0 100 95-100{90-100|85-100{ 50-120] 20-75
bedrock.
Opal parteeee--- 0=5 {Clay=eecccccaaax CH, MH A=-T 0 100 100 90-100{80-100} 50-80 20-45
5-20|Clayeeccccccanan CH, MH A=T 0 100 100 90-100{80-100]| 50-80 20-45
20-30|Clay, shaly clay|CH A-T7 0 100 95-100{90-100}{80-100| 50-85 25-60
30~60|Unweathered CH 1A=7 0 100 195-100{90-100{85-100] 50-95 | 25-65
bedrock. |
Sully:
SuC, SuD, SuE--==- 0-601Silt loam=ce~e-- ML, CL, A-4 0 100 100 90-100}85-100]{ 25-40 5-15
CL-ML
Swanboy:
SWAemcmommcacmaeao 0-19)Clay-eemcmaaaaan CH, MH A=T 0 100 100 {90-100}75-95 { 50-100| 20-60
19-60{Clay~rememcaaaaa CH, MH A-7 0 100 100 90-100{75-95 50-100l 20-60
Tally: !
TaA, TaB, TaCe---- 0-17|Fine sandy loam |SM A4 0 100 100 70-85 |35-50 15-30 NP-4
I17-60 Fine sandy loam |SM ’A-Z 0 100 100 |55-80 |20-45 <25 NP-4
|
Tetonka: ! |
Te-ereomccccnaaaa ! 0-13'Silt loame=me=== ML, CL, A-4, A-6 0 100 100 95-100{80-100] 27-40 5-15
i CL-ML
13-41{Clay, silty CL, CH A-6, A-T7 0 100 95-100{85-100]{65-100{ 35-65 15=-40
| elay, clay
| loam, silty
| clay loam.
41-60iClay loam, silty|CL, CH A-6, A-7 0 100 90-100{80-100{55-95 30-65 15-40
clay, clay,
silty clay
loam.
Ustifluvents:
Us.
Vida:
VdDremecocccanaanaa 0-2 |Stony loam-==---- CL-ML, CL|A-lU 3-25 |90-100]85-95 |[80-90 |60-75 20-30 5-10
2-60{Clay loam, loam |CL, CL-ML}A-l4, A-6] 0-20 }90-100/90-100{85-95 |70~80 25-40 5-20
2yzD:
Vida parteeee--- 0-2 |[Loame==ceacaeaa- CL-ML, CL}A-l4 0-15 {90-100/85-95 |80-90 |{60-75 20-30 5-10
2-60{Clay loam, loam |CL, CL-ML}A-4, A-6] 0-15 [90-100]90-100{85-95 |70-80 25-40 5-20
Zahl parte------ 0-5 |Loam=-wceccecaaaq {CL A-6 0-1 95-100{95-100{80-95 |55-75 25=-40 10-20
5-60|Clay loam, loam |{CL A-6 0=-1 95-100{95-100|80-95 |60-80 25-40 10-20
Wabek:
WaEewcorormaaaaaaaa 0-5 jLoame-=cceccaa-- ML, CL A=Y 0-1 90-100{90~-100{75-90 |50=70 25-40 NP=10
5-9 {Gravelly sandy SM, GM A-2, A-4} 0-1 50-100{50-95 {50~65 [20-40 -—— NP
loam, gravelly
loam, gravelly
coarse sandy
loam,
9-60{Very gravelly SM, SP, |A-1, A-=2} 0-1 50-100{50-95 |10-40 2-35 -——- NP
coarse sand, GM, GP |
gravelly loamy
coarse sand,
sand and
! gravel,
}

See footnotes at

end of table.
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Clas on |Frag- Percentage passing
Soil name and Depth USDA texture ments sieve number=- Liquid Plas-
map symbol Unified | AASHTO > 3 limit ticity
inches Yy 10 40 200 index
in Pet Eet
Williams:
2ybA:
Williams part---] 0-4 |Loam-==ce-ce-w=- CL, ML, A-l, 0-5 95-100/95-100}85-95 {60~-90 25-145 3-20
CL-ML A-6,
A-T7
4.22{Clay loam, loam |CL A-6, A=-T| 0-5 95-100]/95-100]80-95 |60-80 30-50 10-30
22-60|Clay loam, loam |CL A-6, A=T] 0=5 95-100}95-100/80-95 |60-80 30-50 10-30
Bowbells part---| 0-10}Loame-ecc~rcweca= CL, ML, A-Y4, A-6} 0-5 95-100/90-100|85-95 |60-90 20-40 3-23
CL-ML
10-28|Loam, clay loam |CL A-6, A=7}) 0-5 95-100{90-100{80-95 |60~80 20-45 10=25
28-60|Loam, clay loam |CL A-6, A-7} 0-5 95-100}90-100|80-95 |60-80 20=-45 10-25
2ybB:
Williams part---| 0-4 |Loameee-cceccca- CL, ML, A-4, 0-5 95-100|95-100{85-95 {60-90 25-45 3-20
CL-ML A-6,
A-T
4-22{Clay loam, loam {CL A-6, A-T7| 0-5 95-100}95-100|80-95 |60-80 30-50 10-30
22-60|Clay loam, loam |CL A-6, A-T| 0-5 95=-100/95-100{80-95 |60-80 l 30-50 10-30
Bowbells part---i 0-10|Loam=ceamaccecux CL, ML, A-4, A-6] 0-5 95-100}90-100|85-95 |60-90 | 20-40 3-23
1 CL-ML
10-28{Loam, clay loam {CL A-6, A-T{ 0-5 95-100}90-100|80-95 |60-80 20-45 10-25
28-60|Loam, clay loam {CL A-6, A-T{ 0-5 95-100/90-100|80-95 |60-80 20=-45 10-25
2ydC:
Williams parte--| 0-4 |lLoam----wcecccc-- CL, ML, A-4, 0-5 95-100{95-100{85-95 |60-90 25-45 3-20
CL-ML A-6,
A-T
4-22|Clay loam, loam |CL A-6, A-7} 0-5 95-100}{95-100{80-95 |60-80 30-50 10-30
22-60|Clay loam, loam |CL A-6, A-7| 0-5 95-100/95=-100{80-95 |60-80 30-50 10-30
Vida parte=----a 0-2 |LoaMemecccaccaaa CL-ML, CL|A-U4 0-15 |90-100{85-95 |B0~90 {60-75 20-30 5-10
2-60|Clay loam, loam |CL, CL-ML}A-4, A-6] 0-15 |{90-100{90-100}85-95 |70-80 25-40 5=-20
Yecross:
YeB, YeCoceoomm——a- 0-9 {Loamy fine sand |{SM, SM-SC|A-2 0 100 95-100/60-80 |15-35 <25 NP-5
9-60|{Sand, loamy SM, SW-SM|A-1, A=2] 0-5 95-100}75-100{35-70 5-30 <25 NP5
sand, gravelly
sand.
Zahl:
27aE:
Zahl part--=---- 0-5 |Loam-==c--cuwcaa- CL A-6 0-1 95-100/95-100}80-95 |55-75 25-40 10-20
5-60|Clay loam, loam |CL A-6 0-1 95-100}95~100}80-95 {60-80 25-40 10-20
Williams part---| 0=4 |Loame-ee—ceccc-- CL, ML, A-4, 0-5 95-100195-100{85-95 {60-90 25-45 3-20
CL-ML A-6,
A-T
4-22iClay loam, loam |CL A-6, A-T7]| 0-5 95-100/95-100|80-95 |60-80 30-50 10-30
22-60|Clay loam, loam {CL A-6, A-7| 0-5 95-100{95-100|80-95 |60-80 30-50 10-30

INonplastic.
This map unit is made up of two or more dominant kinds of soil, See map unit description for the
composition and behavior of the whole map unit.
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[The symbol < means less than; > means greater then.

The erosion tolerance factor (T) 1s for the entire
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profile. Absence of an entry means data were not available or were not estimated]
\_Risk of corrosion | Erosion]Wind
Soil name and Depth|{ Permea- |Available Soil Salinity!{ Shrink- | factorsierodi-
map symbol bility water reaction swell |Uncoated |Concrete bility
capacity potential | steel | K T {group
In In/hr In/in pH Mmhos/cm i l |
Agar: i
AghA, AgB, AgCea-w- 0-6 0.6-2.0 {0.19-0.22} 6.1-7.3 | <2 |Moderate |Highmeee= {LoWmmmma= 0.32/ 51 6
6-18{ 0.6-2.0 |0.17-0.22} 6.6-7.8 | <2 iModerate |High----- {LoWm=mmmm 0.43 |
‘18-60I 0.6-2.0 50.17-0.20 7.4-8.4 | <2 Moderate iﬂigh ----- LoW==ee=u 0.43 |
3 [}
Akaska ] |
AkA, AkB-----ceca- 1 0=7 0.6-2.0 10.19-0.22} 6.1=7.3 <2 Moderate |Highee-== LoW=emea- 0.32] 4 6
} 7-26]1 0.6-2.0 }0.17-0.22} 6.6-7.8 <2 Moderate |High-=--- Low--=--- 0.32
26-34) 0,6-2.0 {0.16~-0.20} 7.4-8.4 <2 Moderate |Highe=w=- LoWeeeaua 0.32
34-60) 6.0-20 0.03-0.06} 7.4-8.4 | <2 Lowemeemaa !High ----- LoWeemeaa 0.10
| i
Aquolls: H
L 0-60{0.06~0.6 }0.13-0.22} 5.6-7.8 <2 Higheeeeaa ;High ----- Moderate |-== |e-- 8
Arveson: ! | | |
ArPeecmcccccccaaaaa 0-13} 2.0-6.0 }0.13-0.15} 7.4-8.4 <2 LoWws=emaun |Highe=euu LoWewe=m= j=== 1=-=-1 3
13-21} 0.6-6.0 }10.15-0.17} 7.9-8.4 <2 LoWem=meem JHigh===a=- Low=====< ——— |
21-60i 2.0-20 {0.05-0.15] 7.4-8.4 <2 LoWrerenaa Higheewa= LoWme=aa== -—- E
] i
Bon i ! |
BN-emceccemcacacaaa 0-60! 0.6-2.0 {0.18-0.20{ 6.6-8.4 <2 Low======= Low====== Low-===-- 0.241 5 i 6
i ] i
Bowbells: | !
BOA-mecccccccncaaa 0-10{ 0.6-2.0 }0.17-0.24} 6.1=7.3 <2 Low=-=====-- High====- Low-===-- 0.28} 5 6
10-28} 0.6-2.0 }0.16-0.22] 6.1-7.3 <2 Moderate High-==-- LoWw====m= 0.28
28—60§ 0.2-0.6 I0.11#-0.18 7.9-8.4 <2 Moderate Highe==-- LoWem=e=a 0.375
1 ]
Bowdle: i | | ! ! | !
BwA, BWwBemewema--- | 0-7 | 0.6-2.0 |{0.18-0.20] 6.6-7.3 | <2 |Low=memmmm IModerate |Low===--- 0.28} 4 6
{ 7-25) 0.6-2.0 }0.18-0.20} 6.6-7.3 | <2 Lowe=eenun Moderate |Low=-=--- 0.28}
25-60} 6.0-20 [0.03-0.06} 7.4-7.8 | <2 lLow------- Moderate |Low------ 0.10}
i i I ]
1BxB: ] | | |
Bowdle parte---- 0-7 { 0.6-2.0 [0.18-0.20}| 6.6-7.3 <2 LOWm=mme=m |Moderate |Low=--=--- 0.281 4 6
7-25| 0.6~-2.0 {0.18-0.20} 6.6-7.3 <2 LOW=weaaaa |Moderate |Low-===-- 0.28)
25-605 6.0-20 1{0.03-0.06) 7.4-7.8 <2 LoWemeeaua iModerate iLow ------ O.10i
| ] I ]
Wabek parte----- 0-5 | 2.0-6.0 }0.20-0.22} 6.6-7.3 <2 LOWrmoaea= IModerate |Low====-- 0.28} 2 5
5-9 2.0-6.0 {0.11=-0.15| 6.6=-7.8 <2 LoW===meax |Moderate |Low===--- 0.1014
9-60{ 6.0-20 !0.02-0.0“ 7.4-7.8 <2 LoW=wenees iModerate Low====== 0.10
I
1BxC:
Bowdle parte---- i 0=7 0.6-2.0 |0.18-0.20) 6.6-7.3 <2 LoW==wamax Moderate |Low====-- 0.28) 4 6
| 7-25{ 0.6-2.0 }0.18-0.20) 6.6-7.3 <2 LOW=—eeaaa Moderate |LoW—-w==w 0.28
525-60 6.0-20 {0.03-0.06{ 7.4-7.8 <2 iLow ------- Moderate |Low-~---- 0.10
]
i ] i
Wabek part------ | 0-5 2,0-6.0 10.20-0.22} 6.6-7.3 <2 |LOWemmenea Moderate |LoW==e=-= 0.28) 2 5
| 5=9 2.0-6.0 |0.11-0.15]| 6.6-7.8 <2 LoWm===muam Moderate {Low---=--- 0.10}
9-60{ 6.0-20 0.02-0,04] 7.4-7.8 <2 LOWmmmean= Moderate |LoWe=eee- 0.10
1BxD:
Bowdle part----- 0-7 0.6-2.0 |0.18-0.20] 6.6-7.3 <2 LOWremauaa Moderate |LoWe=we-- 0.28) 4 6
7-25} 0.6-2.0 }0.18-0.20) 6.6~7.3 <2 LoWe=memma Moderate |Low--===- 0.28
25-605 6.0-20 0.03-0.06i 7.4-7.8 <2 LOWmeemme- Moderate iLow ------ 0.10 i
] ]
Wabek parte----- 0-5 { 2.0-6.0 {0.20-0.22| 6.6-7.3 <2 |LoW=meeean Moderate |LOW=wemew= 0.28) 2 5
! 5-9 | 2.0-6.0 }0.,11-0.15} 6.6-7.8 | <2 [ 0 S ——. Moderate |Low------ 0.10 |
! 9-605 6.0-20 0.02-0.045 7.4-7.8 5 <2 !Low ------- Moderate |LoW~e==-- 0.10 5
I i ] ] i
Colvin: ! | | |
COmmmmnmmc e 0-60{ 0.2-0.6 }0.16-0.22} 7.4-9.0 <2 |High------ Highe==me LOW==m=== --- f---) AL
) ] i ]
Demky : | ! | | |
DeA, DeBemewmcecaaa 0-7 | 0.6-2.0 }0.18-0.22] 6.1-7.3 <2 |Moderate Moderate |Low====-w 0.32y 3| 6
7-2310.06-0.2 |0.12-0.15] 6.1-8.U4 2-4 {High===-~- Higheeae- Moderate |0.32| i
23-6050.06—0.2 0.13-0.17} 7.4-8.4 4-16 iHigh ------ High-=--- Moderate 0.325 i
I 1 ] 1

See footnote at end of table.
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| i ! | sk of ¢ on | Erosion|Wind
Soil name and |Depth| Permea- |Available Soil Salinity! Shrink- i | _factorslierodi-
map symbol bility water reaction swell Uncoated |Concrete ' bility
capacity H potential steel | K | T {group
In In/hp In/in 1| \Mmhos/c i 1
Demky : ]
Tpga: |
Demky part------ 0-7 0.6-2.0 }0.18-0,22} 6.1-7.3 <2 Moderate {Moderate |Lowe----- 0.32) 3 6
7-2310.06-0.2 10.12-0.15 6.1-8.4 2-4 Higheeeee= Higheawaa Moderate |0.32
23-60i0.06-0.2 0.13-0.17} T.4-8.4 4-16 Highe===ca Highew==x Moderate |{0.32
Jerauld part----| 0-2 | 0.6-2,0 {0.18-0.22} 5.6-7.3 <4 Moderate |Moderate |Low--=--- 0.431 2 8
2-11 <0.2 0.10-0.15] 6.6-9.0 <y Highe=ee== High-=e==- Moderate |0.32|}
11=-60 0.2 0.08-0.13} 7.4-9.0 <Y Highee==-- High=ee-- Moderate }0.32|
Divide:
)] T it 0-14} 0.6-2.0 |0.18-0.22} 7.9-8.4 <2 LoWseemea= Higheere= LoWeeee== 0.28) 4 | 4L
14-23} 0.6-2.0 |0.16-0.19} 7.9-8.4 <2 LoWeeeean- Highee==- LoW====== 0.28
23-60 >20 0.03-0.07} 7.9-8.4 <2 LoWemeaaae Highewae- LoWeeeaa= 0.10
Durrstein:
Dyememccccmcccceaa 0-2 0.6-2.0 [0.17-0.20} 6.6-7.3 <2 LoWw-eweeaa Highe===« Highew=== 0.37: 1 8
2-14 <0.2 0.10-0.15] 7.9-9.0 <2 Highee=ee- High-==== Highe===- 0.28
14-60 0.2 0.08-0.13) 7.9-9.0 <2 Highee===a Highe===-- Highees-- 0.28
Egas:
Egemeecmmmccemacaa 0-1310.06~0.2 {0,10~0.15} 7.4-9.0 >8 Higheee=-- Higheee=- Moderate |0.28} 5 8
13-60/0.06-0.2 }0.08-0.13] 7.9-9.0 >8 High-eee=- High=ewe= Moderate |0.28
Gettys: | |
GeEmmrm—mmccacccaa~ 0-24! 0.2-0.6 |0.14=-0.17}| 6.6-8.4 <2 |High==een- Higheee=~- LoW=ewm== 0.28} 5 | AL
24-60) 0.2-0.6 }0.11=-0.17} 7.9-8.4 <2 |Highemee=- Higheee=- Moderate }0.28 i
Gravel pits:
Gp.
Hecla:
HeAweemrecmeacaaaa 0-24} 2.0-20 0.10-0.12} 6.1-7.8 <2 LoWeeamaua LoW==mem= LoW=emaa- 0.171 5 2
24-60} 2.0-20 0.06-0.13} 6.1-8,4 <2 LoW-=—====- Moderate |Low-==---= 0.17
]
)
Highmore: 1
HhA, HhB, HhCe==-- 05 0.6-2.0 }0.19-0,22} 6.1=7.3 <2 Moderate Highe===« LOWe==n== 0.32] 5 6
5-27! 0.6-2.0 |0.18-0.21} 6.6-8.4 <2 Moderate Highee=w- LoW=em—== 0.43
27-60! 0.6-2.0 |0.15-0,20] 7.4-8.4 <2 Moderate Highe===- LoWw=e==m- 0.43
THkA: |
Highmore part---{ 0-5 | 0.6-2.0 }0.19-0.22] 6.1-7.3 <2 Moderate High----- LoWe~===- 0.321 5 6
5-27! 0.6-2.0 }0.18-0.21} 6.6-8.4 <2 Moderate High-=«=- Low==e==e 0.43
27-60] 0.6-2.0 [0.15-0.20] 7.4-8.4 <2 Moderate Highew=-- LoWe=mem—- 0.43
]
]
Eakin part---e-- 0-7 0.6-2.0 {0.19-0.22| 6.1=7.3 <2 Moderate High=we== LoWw=e==waa 0.321 5 6
7-32} 0.6-2.0 {0.18-0.21} 6.6-8.4 <2 Moderate Highee==- LOWewom== 0.32
32-60} 0.2-0.6 {0.16~0.,20] 7.4-9.0 <2 Moderate Highe-=-- Moderate |0.32
THKB:
Highmore part---} 0-5 | 0.6-2.0 }0.19-0.22] 6.1-7.3 <2 Moderate High===== LOWem=m=== 0.32} 5 6
5-27) 0.6=2.0 |0.18-0.21} 6.6-8.14 <2 Moderate High=em-= LoW=~==-- 0.43
27-60! 0.6-2.0 [0.15-0.20] 7.4-8.4 <2 Moderate |Highe---- LOWewemu= 0.43
I
Eakin part------ 0-7 | 0.6-2.0 {0.19-0.22] 6.1-7.3 <2 Moderate High=w==- LoW-weaa- 0.32} 5 6
7-32! 0.6-2.0 [0.18-0.21] 6.6-8.4 <2 Moderate Higheeee- LoWme==ua 0.32
32-60) 0.2-0.6 10.16-0,20} 7.4-9.0 <2 Moderate Highe==-- Moderate |0.32
THKC:
Highmore part---| 0-5 0.6-2.0 [0.19-0.22} 6.1-7.3 <2 Moderate Highe==-- LoW==m——= 0.32] 5 6
5-27! 0.6-2.0 }0.18=0.21] 6.6-8.4 <2 Moderate |High---a- LoW===wa= 0.43
27-60) 0.6-2.0 {0.15-0.20} 7.4-8.4 <2 Moderate Highe=w== LOWemem== 0.43
Fakin parteeee-- 0-7 0.6-2.0 {0.19-0.22} 6.1-7.3 <2 |Moderate Highe==-- LOWe=m==u 0.32) 5 6
7-32! 0.6-2.0 }0.18-0,21) 6.6-8.4 <2 |Moderate Higheweas Low====== 0.32
32-60) 0.2-0.6 }0.16-0.20} 7.4-9.0 <2 !Moderate Higheewe-= Moderate ]0.32
]
THmB: !
Highmore part---} 0-5 | 0.6-2.0 {0.,19-0.22} 6.1-7.3 <2 |Moderate Highe==-- LoW====u- 0.32! 5 6
5-271 0.6-2.0 }0,18-0.21} 6.6-8.4 <2 |Moderate Highee=== LOWm=m=== 0.43
27-60) 0.6=2.0 l0.15-0.20I 7.4-8.4 l <2 EModerate Highewe=- LOW==maua 0.43
t )
See footnote at end of table.
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_BRisk of corrosion ! ErosioniWind
Soil name and Depth| Permea- |Available Soil Salinityi Shrink- _factorsierodi-
map symbol bility water reaction swell Uncoated |Concrete bility
capacity potential steel K T _jgroup
In In/hr In/in pH Mmhos/cm
Highmore:
THmB:
Raber part------ 0-3 | 0.6-2.0 {0.18-0.20] 6.1-7.3 <2 Moderate |High----- LoW====== 0.28] 5 6
3-1310.06-0.6 |0.13-0.19 6.6-7.8 <2 Higheeee== Highee=-- Low==ae-= 0.28
13-60/0.06-0.6 J0.11-0.20] 7.4-8.4 <2 IHigh ------ High-=wa- Moderate I0.37
THmC: !
Highmore part---| 0-5 0.6-2.0 {0.19=-0.22} 6.1-7.3 <2 Moderate Highe=m-- LOW=m~=== 0.321 5 6
5-27} 0,6-2.0 }0.18-0.21| 6.6-8.4 <2 Moderate |Highe---- LoW=wman= 0.43
27-60) 0.6-2.0 }0.15-0.20] 7.4-8.4 <2 Moderate High-==== LoW—=waa= 0.43
Raber part------ 0-3 | 0.6-2.0 {0.,18-0.20{ 6.1-7.3 <2 Moderate Highew==- LOW====em 0.28] 5 6
3-13/0.06~0.6 }0.13-0.19}) 6.6-7.8 <2 Higheeee=- High-=we- Low-===w= 0.28
'13-60 0.06-0.6 }0.11-0.20] T7.u4-8.4 <2 High------ Highwe==- Moderate 10.37
]
Hoven i ! !
Ho-=-mmmmcmcmema 0-5 0.6-2.0 }0.19-0.22} 5.6-7.3 | <2 Moderate Moderate |Moderate [0.37i 1 8
5-25{ <0.06 }0.10-0.19} 6.1-8,4 | <2 Higheeee=ea High----- Moderate }0.28
25-60! <0.2 0.08-0.175 7.4=9.0 <2 Higheeeeea High-===- Moderate ‘0.28
] i i
Hurley i
HuB--ceicocacacacu-a 0-2 0.6-2.0 {0.19-0.22} 6.1-7.3 <2 Low-===w=-= Higheme==a LOWm====a 0.43] 1 8
2-27 <0.06 }0.,05-0.13} 6.6-9.0 4-16 |Highe=ee-- Higheee=- Moderate |0.28
27-60 <0.06 - 6.1-8.4 <2 High-===-- High===== Moderate |---
Jerauld: |
R 0-2 | 0.6-2.0 |0.18-0.22} 5.6-7.3 <y Moderate Moderate |LoW-=----- 0.43) 2 8
2-11} <0.2 0.10-0.15} 6.6-9.0 <y Higheeeee= Higheee-- Moderate |0.32
11=60 0,2 0.08-0.13} 7.4-9.,0 <y Higheeee== High-===-= Moderate (0.32
1Js:
Jerauld parte---{ 0-2 0.6-2.0 }0.18-0.22] 5.6=7.3 <y Moderate Moderate |Low------ 0.431 2 8
2-11 <0.2 0.10-0.15] 6.6-9.0 <y Higheecea- High--we= Moderate |0.32}
11=-60 0.2 0.08-0.13! 7.4-9.0 | <y High=eewea High-==«- Moderate |0.32
Slickspots part. I
Lehr: |
LaA, LaB-—==ceeuo 0-5 2.0-6.0 }0.17-0.22}) 6.6-7.3 <2 LoWe===—mn Moderate |LoWee=e=- 0.28) 3 6
5-14} 2.0-6.0 {0.17-0.20} 6.6-7.8 <2 LoWamwuaan Moderate |Low-====-- 0.28]
14-60] >6.0 0.02-0.04] 7.4-8.4 <2 LoW===eamm Moderate {Low-===-- 0.10]
1LbB:
Lehr parte-ee-e-- 0-5 2.0-6.0 {0.17-0.22} 6.6-7.3 <2 LOWemem—w= Moderate |Low--=--- 0.28} 3 6
5-14} 2.0-6.0 }0.17-0.20} 6.6-7.8 <2 LoW==maeea Moderate |LoW~--—m- 0.28
I1‘4-60l >6.0 0.02-0.04} 7.4-8.4 <2 Low-==ew== Moderate |Low===-«- 0.10
)
Bowdle partee--- | 0-7 | 0.6-2.0 }0.18-0.20} 6.6-7.3 <2 LOWeeoaaa= Moderate |LOoWe=-=-- 0.28] 4 6
| 7-25| 0.6=-2.0 |0.18-0.20} 6.6=7.3 <2 LoWw===ee=x Moderate |(LOoWe=---- 0.28
!25-60! 6.0-20 !0.03-0.06} 7.4-7.8 <2 LoWw-=-==—-= Moderate |LoW---—--= 0.10
Lowry:
LoA, LoB, LoCe-~== 0-15) 0.6-2.0 }0.19-0.22} 6.6-8.4 <2 LoWemcamua Moderate |LoWe====- 0.321 5 5
515-60 0.6-2.0 }0.15-0.20} 7.4-8.4 <2 Low-=mee-- Moderate jLow------ 0.43
]
Macken: |
Masememmmm e 0-29}/0.06-0.2 }0.10-0.18} 6.1-8.4 <2 Highe===== Highee-=- Moderate |0.28} 5 8
29-6010.06-0.2 }0.08-0.17] 7.4-8.4 <2 Highe-cwaa High-==-- Moderate }0.28
Maddock:
MdB, MdCewecceenew 0-15) 6.0-20 0.13-0.18} 6.6-7.8 <2 Moderate |Low------ 0.171 5 3
15-60{ 6.0-20 0.05-0.13] 6.6-8.4 <2 Moderate ;LoWw-==wa= 0.17
Mobridge: !
Om-emem e e e —e—— 0-11} 0.6-2.0 {0.19-0.22} 6.1-7.3 <2 LoWw===meea= IModerate |Low=we=e- 0.32; 5 6
11-25} 0.6-2.0 }0.19-0.22} 6.6-7.8 <2 Moderate Highea=-- LOWe=en== 0.32
25-60) 0.6-2.0 I0.17-0.20 7.4-8.4 I <2 Moderate |High-=w-~- Low=====w 0.43
]

See footnote at end of
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TABLE 15,~-PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued

] i ! sk of corrosion_ | ErosioniWind
Soil name and |Depth]| Permea~ |Available Soil Salinity| Shrink- |_factorslerodi-
map symbol ! bility water reaction swell Uncoated |Concrete ] bility
1 capacity potential steel K T _igroup
i In In/hr In/in pH Mmhos/cm
Opal: | |
o | 0-5 <0.06 10.10-0.14} 6.6-7.8 <2 Higheme=e= High==n=- LoWmmmmm- 0.28! 4 | 4
! 5-20 <0.06 0.08-0.14) 7.4-8.4 <2 High-==--- Higheee-a LoW===e=" 0.28 1
{20-30 <0.06 0.08-0.1 T.4-8.4 2-U Higheceeeo High~e==- Moderate |0.28
530-60 <0.06 -——— 6.6-8.4 <2 Highe=w==- High----- Moderate |---
] !
10sD: | | |
Opal parte--w--- | 0-5 <0.06 0.10-0.14) 6.6-7.8 | <2 |Higheeeoaae Highewwea-- Low-=-==- 10.28] 4 )
| 5-20] <0.06 }0.08-0.174] 7.4-8.4 | <2  |Highe-——e-- Highe=eu- Low=meeu- 10,28
120-30] <0.06 0.08-0.12{ 7.4-8.4 | 2-4 High===aw- Higheewes Moderate |0,28
30-60] <0.06 | -—— 6.6-8.4 | <2 High-===e- Higheew-o Moderate |=~=-
Sansarc parte-~---} 0-13]0.06-0.2 }0.08-0.12| 6.6-8.4 <2 Higheeeaaa High-===- Moderate (0.28] 2 8
13-60 ——— - 5.6-8.4 <2 Highe-ee=x High=e~=- Moderate |=---
] ] !
Parnell: !

| e it 0-10} 0.2-0.6 |0.18-0.22]| 6.1-7.8 <2 Moderate Highew-=a LoWw====== —— |- 7
10-48}0.06-0.2 |0.13-0.19} 6.6-7.8 <2 Highe==m~= Highe=e=- LoWeewawa -—
48-60{0,06-0.2 }0.11-0,19] 6.6-8.4 <2 Higheeee=a Highewew- LoW—==a=- -——-

Parshall: ]
PrA, PrBec-ceecca-- 0-12) 2.0-6.0 10.16=-0.18] 6.1-7.3 <2 LoWmeeeen= Moderate |LoWw------ 0.201{ 5 3
12-60} 2.0-6.0 J0.12-0.17} 6.6-8.4 <2 LOWemeeaax Moderate |LoWe~==== 0.20
Promise: !
PsA, PSBo-ceceecuea 0-6 <0.2 0.10-0.14} 6.1-7.8 <2 Highe==e== Highe==== LoW=e==== 10.28] 5 y
6-60 <0.06 0.08-0.14] 7.4-9,0 | <2 Highe=e=== Highewe-- Low-====-~ 0.28
Raber:
RaB, RaC-reece-c=- 0-3 0.6-2.0 /0.18-0.20} 6.1=-7.3 <2 Moderate Highe===a LoWw====== 0.28] 5 6
3-13{0.06-0.6 [0.13-0.19] 6.6-7.8 <2 Higheree=a Higheww-a LoW===c== 0.28
13-60{0.06-0.6 [0.11-0.20] 7.4-8.4 <2 Highe===-- High-ee-- Moderate {0.37
| |
1RbD: | | | ' |
Raber partee-==-- !} 0-3 | 0.6-2.0 {0.18-0,20} 6.1-7.3 | <2 Moderate |Highee==- LoWe=emam 0.28] 5| 6
3-13/0.06-0.6 [0,13-0.19} 6,6-7.8 <2 High-===-=- Higheee-- LoWemmwax 0.28 |
13-6010.06-0.6 {0.11-0.20] 7.4-8.4 <2 Highereeeaa Highewe-- Moderate 0.37
|
Gettys part----- 0-24} 0.2-0.6 |0,14-0,17} 6.6-8.4 <2 Higheewae- High-w===- LOWm===== 0.28} 5 4y
24-60} 0.2-0.6 {0.,11-0.17] 7.9-8.4 <2 Highe==e=- Highee=a= Moderate |0.28
Regan: !
S 0-26} 0.2-2.0 }0.16-0.22} 7.4-8.4 <y Moderate |High=--=- LoWmm—e== famm o] WL
26-60) 0.2-2.0 |0.14-0.17| 7.9-9.0 <8 Higher=ae=- Higheaae- LoW=ewae- | e
Sansarc:
Sak:
Sansarc part----{ 0-13{0.06-0.2 {0.08-0.12] 6.6-8.4 <2 Higheeew-- High-==-- Moderate 0,28} 2 8
13-60 -— —— 5.6=-8.4 <2 'High ------ Highewawa Moderate |---
Opal part------- 0-5 <0.06 0.10-0.14} 6.6-7.8 <2 IHigh===eua High~=m-- LOWemwau= 0.281 4 y
5-20] <0.06 |0.08-0.14] 7.4-8.4 <2 |Highew-waa High----- LoW===m== 10.28 |
20-30 <0.06 0.08-0.12} 7.4-8.4 2-4 5 T—— Higheee=- Moderate }0.28 |
30-60 <0.06 —— 6.6-8.4 <2 Higheee=e- Highew=a- Moderate |=-=- !
1
Sully:
SuC, SuD, SuE----- 0-60} 0.6-2.0 }0.15-0.20) 6.6-8.4 <2 LoWe=emaa= LoW=eeawa Low-===~- 0.43} 5 4L
Swanboy:

SWAececccceccccne—na 0-19 <0.06 0.08-0.12} 6.6-9.0 <2 Highewoe-- Highe=w== Moderate |0.28} 5 8

19-60 <0.06 0.05-0.12} 6.6-9.0 2-10 Higheeeaaa Highe=vwa High-w=-- 0.28
! !
Tally: i ! !

TaA, TaB, TaC----- 0-17]| 2.0-6.0 |0,14-0,18} 6.6-7.8 <2 Low-=m==m= Highme=~- Low=--==-- 0.20¢{ 5 3

17-60| 2.0-6.0 }0.06-0.12] 7.4-8.4 <2 LoW==eeaaa Highe==== Low-====~= 0.17
Tetonka:

TEQeccmmmmm e ——— e 0-13] 0.6-2.0 }0.19-0.22] 5.6-7.3 | <2 Moderate |Moderate |Moderate [0.24] 3 6
13-41] <0.06 0.13-0.19} 6.1-7.3 | <2 Higheeew-a Highe===- Moderate ;0.32
41-6010.06-0.6 |0.11=-0.17] T7.4=-8B.4 i 2-8 Highewewaa Highewewa Moderate |0.32

1
1

See footnote at end of table.
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued

Risk of corrosion | ErosioniWind
Soil name and Depth| Permea- |Available Soil Salinity! Shrink- | _factorsierodi-
map symbol bility water reaction swell Uncoated {Concrete bility
capacity potential steel K T _igroup
In In/hr In/in pH Mmhos/cm
Ustifluvents: |
Us. ]
Vida:
VdDemcccccccmcnce- 0=2 0.6-2.0 }0.16-0.20} T7.4=8.4 <2 Low===cu=a High-==== LOW====== 0.281 5 8
' 2-60} 0.2-2.0 }0,15-0.20{ 7.4-9.0 <2 Moderate High-=w== LoW=ew==m 0.37!
] )
Tyzp: ! !
Vida part------- 0-2 0.6-2.0 }0.16-0.20) 7.4-8.4 <2 Low-=wwea= Highe-w=- |Low====u-= 10.281 5 6
2-60} 0.2-2.0 |0.15-0.20} 7.4-9.0 <2 |Moderate |High----- LOW====== 0.37
Zahl part------- 0-5 | 0.6-2.0 {0.17-0.22} 6.6-7.8 <2 Moderate (High----- Low===«== 0.28{ 5 8
5-60{ 0.2-2.0 0.15-0.19I T7.4=-8.4 <2 Moderate High-=--- LoWem==== 0.37
1
i 1
Wabek: ] i
WaEmmeme—mm e 0-5 2.0-6.0 }10.20-0.22] 6.6-7.3 <2 Moderate |Low------ 0.28] 2 5
5-9 2.0-6.0 ]0.11-0.15] 6.6-7.8 <2 Moderate |LoWe=w==- 0.10
9-60f 6.0-20 0.02-0.04} 7.4-7.8 <2 Moderate |Low--ec-- 0.10
Williams: |
TWbA: |
Williams part---| 0=l 0.6-2.0 ]0.17-0.24] 6.6-7.3 <2 LoWe~—===u High-==-- LOW=====-- 0.28{ 5 6
4-22} 0.6-2.0 |0.16-0.20} 6.6-7.8 <2 Moderate High----- LOW=m=mwa 0.28
22-60) 0.2-0.6 }0.15~0,18} 7.4-8.4 <2 Moderate Highee=-- LoWe===== 0.37
Bowbells part---| 0-10} 0.6-2.0 {0.17-0.24} 6.1-7.3 <2 jLoWmmcewan Higheew=- LoW===m—- 0.28} 5 6
10-28) 0.6~2.0 {0.16-0.22] 6.1-7.3 <2 {Moderate |High----- LOW===m-= 0.28
28-60! 0.2-0.6 }0.14-0.18] 7.9-8.4 <2 Moderate Highecew- Low=me=== 0.37
1WbB:
Williams part---| 0-4 0.6-2.0 J0.17-0.24) 6.6-7.3 <2 LoWw-====== High----- S 0.28) 5 6
4-22} 0.6-2.0 }0.16-0.20} 6.6-7.8 <2 Moderate |High----- LOW~==mm=m 0.28 !
22-60} 0.2-0.6 ,0.15-0.18 7.4=-8.4 <2 Moderate High-===« LOW=m—e=x 0.37
]
] 1
Bowbells part---} 0-10} 0.6-2.0 {0.17-0.24) 6.1-7.3 | <2 LOWemme—a= Highe~=== LOWemm=m= 0.284 5 6
10-28} 0.6-2.0 {0.16-0.22] 6.1-7.3 | <2 Moderate High-==-- LoW=====~ 0.28]
28-60} 0.2-0.6 }0.1“-0.18; 7.9-8.4 | <2 Moderate Highee~== LOW=ome== 0.371
1
i
Twdc: ! !
Williams parte--| 0-4 0.6-2.0 }0.17-0.24} 6.6-7.3 <2 LoWeemmeaa |High-=cw= LoWw-cea== 0.281 5 6
4-22) 0.6-2.0 {0.16-0.20} 6.6-7.8 <2 Moderate |Highe-==- LOWemenm-= 0.28
22-60} 0.2-0.6 10.15-0.18] 7.4-8.4 <2 Moderate Highe=w=- LoW===ee= 0.37
]
|
Vida part-ee-e--- 0-2 | 0.6-2.0 |0.16-0.20] 7.4-8.4 <2 Low-=—ecaa Highewe~= LoWw==wem== 0.28} 5 6
2-60) 0.2-2.0 }0.15-0,20{ 7.4-9.0 <2 Moderate Highee==- LOW=oeea= 0.37
Yecross:
YeB, YeCovemeeaaaa 0-9 6.0-20 0.10-0.12] 6.6-7.8 <2 LoW====was ILoW=m=wmm LoWem===a= 0.171 5 2
9-60| 6.0-20 0.06-0.10} T7.4-8.4 <2 LoW—-ewacua iModerate |Low-====- 0.10
1
Zahl: ! i
1zaE: :
Zahl parte------ 0-5 | 0.6-2.0 {0.17-0.22} 6.6-7.8 <2 Moderate |[High----- Low-===u= 0.28{ 5 8
5-60] 0.2-2.0 }0.15-0.19] 7.4-8.4 <2 Moderate |Highe-=-- LoWemm=== 0.37 E
]
Williams part---| 0=l 0.6~2.0 {0.17-0.24} 6.6=7.3 <2 Low======= |High===== Low-===== 0.28} 5 6
422} 0.6-2.0 }0.16-0.20} 6.6-7.8 <2 Moderate |Highee--- LoWeenm~= 0.28
22-60] 0.2-0.€& [0.15-0.18} 7.4-8.4 <2 Moderate iHigh ----- LOW====ua 0.37
L

1This map unit is made up of two or more dominant kinds of soil. See map unit description for the
composition and behavior of the whole map unit.
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TABLE 16.--SOIL AND WATER FEATURES

[Absence of an entry indicates the feature is not a concern. See text for descriptions of symbols. The
symbol < means less than; > means more than]
looding | High water table Bedrock !
Soil name and Hydro- i ] ! |Potential
map symbol logici Frequency Duration [(Months Depth Kind Months Depth Hard=- frost
group ness actign
Ft Iin
Agar:
AgA, AgB, AgC----| B Nong-=me=c=e -—— -— >6.0 —- -— >60 -—- Moderate.
Akaska:
AkA, AKBe-mer——-- B Nong-e=eee-- -——- -——- { 6.0 -—- - >60 — Low,
Aquolls:
Ao.
Arveson:
APecccecnr—ccccaaa A/D Rare to Brief----- Apr-Jun 0-3.0{ApparentApr-Jul >60 -—— High.
common.
Bon:
Bl---ecccccccaaa- B Common=====- Brief---=-- Apr-Oct| >6.0 — - >60 - Moderate.
Bowbells:
BOA=-ceccccacanax B None to Very brief|Oct-Jun| >6.0 -—- ——- >60 — Moderate.
common, !
|
Bowdle:
BwA, BwBe-ceceo--- B Nong-====-== - -— >6.0 -— --- >60 -—- Low.
1BxB:
Bowdle part---- B Nongeeoem—ea -——- -— >6.,0 ——— —— >60 -— Low.
Wabek part----- A None-------- -—- - | >6.0 - - >60 -—- Low.
1BxC: |
Bowdle part---- B Nong=w=ceaca -——- -— >6.0 —— -—- >60 ——— Low.
Wabek parte---- A None--veeaua -——— -— >6.0 -— ——— >60 -— Low.
1BxD:
Bowdle parte---- B Nongeeeecee- -— ——— >6.0 —— -——— >60 -— Low.
Wabek part----- A Nong=eecwe=- -—- -——- >6.0 -——— -— >60 -— Low.
Colvin:
COmmmmmm e ————— C/D |Frequent----|Long-==--- Apr-Juni{1.0-3.0{Apparent|Sep-Jun >60 - High.
Demky :
DeA, DeBr--cccweas D Nongeeeceana -——— -——- >6.0 -—- -——— >60 -——- Low.
TDgh:
Demky part-~--- D None---——-=- - -— >6.0 - - >60 —— Low.
Jerauld part---{ D Nongmewm——-- -—- —— >6.0 -— -—— >60 -— Low.
Divide:
Dlleccemenrcceaaaa B None-==ece-- - -—— 3.0-5.0]Apparent |Sep-Jun >60 -— Moderate.
Durrstein:
DUymmcccccncccccan D Common-===-- Brief----- Apr-0Oct|1.0-6.0|Apparent|{Oct-Jun >60 -— Moderate.
Egas
Eg--mmmcrrmmeeeee D Common=-==== Brief-e--- Apr-Oct|1.,0-5.0{Apparent{Oct-Jun >60 -—— High.
Gettys:
GeEe—mecccccccca- C Nongeemmona- ——— ——— >6.0 .- -——— >60 -—— Low.
!
Gravel pits: !
Gp.
Hecla:
HeArermeramcanccaa A Nongeeemmaea ——— -———- 3.0-6.0{Apparent |Apr-Oct >60 -— Moderate.

See footnote at end of table.
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TABLE 16.~-SOIL AND WATER FEATURES--Continued

177

*looding High water table Bedrock
Soil name and Hydro- 1 i | Potential
map symbol logic| Frequency Duration |[Months Depth Kind Months Depth Hard- frost
group ness action
Et in
Highmore:
HhA, HhB, HhC-m==| B NOn@=mmmmena= - - 6.0 -— - >60 -—- Moderate,
THkA: |
Highmore part-- B Nonge-emeau- ——— -—— >6.0 -——— [ >60 —— Moderate,
Eakin part-ee-- B Nong-=euccua -——- -—— 6.0 -— -—— >60 - !Moderate.
THKB:
Highmore part-- B None-=eceecau- -—— -— >6.0 ——- -—- >60 -——— Moderate.
Eakin parte---- B Nonge—e—ecaaa — -—- 6.0 -—- -—— >60 —— Moderate.
THkC:
Highmore part-- B Nonee—ceemeua -——— -—- 6.0 ——- -—— >60 -——— Moderate.
Eakin partee--- B None-=--meax ——— -— 6.0 -—— — >60 -——- Moderate.
THmB:
Highmore part--| B None--mawa-- -——- - >6.0 -_— - >60 -—- Moderate.
Raber part----- C None-ee—-—eewua ——- -~ >6.0 -— - >60 -——— Low.
THmC:
Highmore part-- B None---ceea- — —— >6.0 -— -——- >60 -——— Moderate.
]
Raber part-e--- C None--meeca-o - -——— >6.0 - | =—- >60 —— Low.
{
Hoven:
HOo=mecccmecccaa D Common--=a-- Very long |Sep=-dJul} >6.0 -—- -—— >60 ——— Moderate.
Hurley:
HuBeccmcmeemmcaun D Nongew—cecea- - -—- 6.0 -~ -—— 20-60 |Rippable|Low.
Jerauld:
B D Nongmeceweaa ——— ——— >6.0 -— -— >60 -—— Low.
1Js:
Jerauld part--- D Nonge-memaaax -— -—— >6.0 -——— ——— >60 -——- Low.
Slickspots
part.
Lehr:
LaA, LaB-cec-caaa B Nongeeweneuaa —— -— >6.0 -—- ——— >60 -—— Low.
1LbB:
Lehr parteeaa-- B Nonge—weweua-- -— ——— >6.0 - -—- >60 —-—— Low.
Bowdle part---- E Noneea--cea- -—— -— 6.0 ——— -_— >60 _—— Low.
Lowry:
LoA, LoB, LoCew-- B Nohes—eeauaa ——— ——— 6.0 ——— -——- >60 -—— Moderate.
Macken:
L | D Commona=-eee- EVery long |Sep-dJdun| >6.0 ——— ——— >60 -— Moderate,
Maddock:
MdB, MdCescccea-- A Nongewemewax ——— -—— >6.0 ——— —— >60 -——— Low.
Mobridge:
MOmeccmmacccaaaaa B None to Very brief{Oct-Jun| >6.0 — -— >60 -——— Moderate.
common,
Opal:
OpC-c-ccmcmcaaaaa D Non@em—emaa- —~——- -——— >6.0 -—- -—— 20-40 |Rippable|Low.
TosD: !
Opal part---e-- | D Nongeececnea -— -— ! >6.0 -— —— 20-40 |Rippable|Low.
i i
] ! |

See footnote at end of table.
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TABLE 16.--SOIL AND WATER FEATURES--Continued

] looding High water table Bedrock ]
Soil name and Hydro- Potential
map symbol logic| Frequency Duration {Months Depth Kind Months Depth Hard- frost
group ness action
Ft in
Oqal:
0sD:
Sansarc part---{ D None--==w--- -—- -—- >6.0 bo=-- -——- 4-20 |Rippable|Low.
3
Parnell: |
Plccmemmmcem————— D Frequent=---|Long-=---- Apr-Nov 0-2.0!Apparent Jan-Dec >60 -— High.
I
Parshall: | | | |
PrA, PrBe--eecmawu- B INonga=e—eemm -—- -— | >6.0 i -—- ; -——- >60 . Moderate.
Promise: | ]
PsA, PSBe-cee-aa- D None to Very brief|Apr-Oct| >6.0 - -— >60 | --- Low.
common. |
Raber:
RaB, RaC--—--=c-== o Nong=ee=mw=m-= -— -—- 6.0 -— - >60 - Low.
1RbD: |
Raber part----- C Nong-—===--- -—- -—- | >6.0 -—- -—— >60 -——— Low.
Gettys partee-- c Nong===ece=== -——- ——— >6.0 ——— -——— >60 -— Low.
Regan:
Rem=cccemaarena== B/D Commone=e—=== Brief to Mar-Jun}1.0-5.0}Apparent|{Oct~Jun >60 -—— High.
long.
Sansarc: !
1saE:
Sansarc part---| D Nong=m—==v== -— - | >6.0 -— -— 4-20 |Rippable|Low.
|
Opal part-----={ D None====ea=- -——- -——- ; >6.0 -—- -—- 20-40 {Rippable|Low.
|
Sully: |
SuC, SuD, SuE---- B Noneeeeeam=u -—- --- >6.0 —— ——- >60 -——— Moderate.
Swanboy:
SWhA=—ceecmama——mne D Nong-===--=- -— -—- >6.0 -— -—- >60 -— Low.
Tally:
TaA, TaB, TaC----| B Nong=mmemwo=x -—- -—- ! >6.0 - -— >60 -— Moderate.
Tetonka:
Teemeane e e——— Cc/D CommoNnee==w= Very long {Jan-Dec 0-5.0}Perched |Jan-Dec >60 - High.
Ustifluvents:
Us., E
Vida:
VdDeweemrcneraen- B Nonge==ecem=- ——— -—— >6.0 -——— - >60 - Moderate.
!
1yzD:
Vida parte-=--- B Nong==-ewe-= - ——— >6.0 — -——— >60 —— Moderate.
Zahl parte----- B Nonge==wme=- ——— -——- >6.0 _— - >60 ——— Moderate.
Wabek:
WaE--memeeeceaena A Nong--==e-=- -—- I -—- 6.0 | ~--- -——- >60 —— Low.
Williams: |
TWbA:
Williams part--| B Nong==e-=-==- -— - >6.0 -—- - >60 -——- Moderate.
Bowbells part-- B None to Very brief|Oct-Jun| >6.0 -— -_— >60 -— Moderate.
common.
TWbB:
Williams part--{ B Nong==---=-- -— -— | >6.0 -— -_— >60 -—— Moderate.
Bowbells part-- B Nongeeeemmwn- -——- - >6.0 ——- -—- >60 -—— Moderate.
TwdcC:
Williams part--{ B Nong====-==- -—- I - >6.0 -—— } -— >60 == Moderate.
[}

See footnote at end of table.
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] ] Flooding High water table Bedrock
Soil name and Hydro- Potential
map symbol logic| Frequency Duration {Months Depth Kind Months Depth Hard- frost
group ness action
Et In
Williams:
Twdc: '
Vida part------ | B Nonge=meeeaaa ——— -—— 1 >6.0 -— -—- >60 -—- Moderate.
Yecross:
YeB, YeCewocmucooo A None-eweceeaa -— ——— >6.0 -_— ——— >60 ——— ’Low.
i
Zahl:
1zaE:
Zahl partee-c-a B Nong=-ceau-- i --- E -—- >6.0 ——- -——- >60 —- Moderate.
i
] |
Williams part--i B None-~eacaaa ; -— E ——— i 6.0 E ——— - >60 -—— Moderate.
1 1 [

1This map unit is made up of two or more dominant kinds of soil.

composition and behavior of the whole map unit,

See map unit description for the
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TABLE 17.,--ENGINEERING TEST DATA

[Dashes indicate data were not avallable. NP means nonplastic]

Grain size distribution Moisture
Classification hef F density
Soil name, Percentage Percentage g |5
report number, passing sieve smaller than--| 3 9 o
horizon, and o 10218 285
depth in inches | - | 228 Hl@geo
AASHTO |Unified|3/8 | No.| No.| No.| No.1.02 [.005{.002} & |gi~ [x»elDa
inch| 4 10 | 40 | 200} mm | mm | mm | 7 258l &8
Lb/
Bet £t3|pct
Akaska silt loam
(S725D-129-001)
B21t==== 07 to 15 [A-6(11) cL 100 {100 99 95 85 -- 29 - 37 13 {105 19
Ceawmmm=n 26 to 34 |A-4(06) cL 100 }100 {100 98 86 -- 30 -- 30 8 [108 18
IIC--==~ 34 to 60 |A-2-4(00)] SM 100 92 85 56 21 - 10 - 21 NP {115 15
Bowdle loam
(S72SD-129-005)
B22-===~ 15 to 21 {A=-4(05) ML 100 98 97 84 66 - 27 - 35 10 1106 19
IICmmee= 25 to 60 |A-1-b(00)] SW-SM {100 88 79 36 11 -—- 6 -- 20 NP 117 14
]
Lehr loam |
(872SD=-129-002)
B21===== 05 to 14 |A-6(0k) ML 100 98 94 76 53 - 20 - 37 12 {107 18
IIC1ca-- 14 to 24 {A-1-a(01)| SW-SM {100 57 43 23 7 - 3 - 22 | NP {123 12
Mobridge silt loam
(S725D-129-024)
Ap-=-==-- 00 to 11 [A=U(11) ML 100 100 {100 {100 98 - 30 - 36 10 93 25
B22t---- 17 to 25 |A-6(15) ML 100 J100 {100 {100 97 - 36 - 39 13 97 23
Clca~--=-- 30 to 60 |A-6(17) CL 100 [100 {100 1100 97 -- 40 - 40 16 {104 20
Raber loam
(S725D-129-004)
B22t=---- 08 to 13 [A-7-5(29)| MH 100 {100 {100 97 90 -- 53 - 61 26 89 28
Clca---- 24 to 36 |A-7-5(32)! MH 100 98 98 94 ' 83 - 50 - 67 34 92 26
Tetonka silt loam
(S725D-129-003)
A2-cmn=a 06 to 11 [A-4(0T) CL 100 {100 |100 98 96 -- 30 -—- 29 8 {101 21
B21t~==== 13 to 33 |A-7-6(25)} ML 100 {100 {100 99 98 - L6 - 49 21 1101 21
Ccam===- 42 to 65 |A-6(13) CL 100 {100 {100 {100 97 -- 32 - | 36 12 {105 19
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TABLE 18.--CLASSIFICATION OF THE SOILS

[An asterisk in the first column indicates a taxadjunct to the series. See text for a description of those
characteristics of this taxadjunct that are outside the range of the series]

Soil name Family or higher taxonomic class
Agareeeccccucccccccccccaaaa Fine-silty, mixed, mesic Typie Argiustolls
AKasKkaemeeceercecnccnnnnen= Fine-silty over sandy or sandy-skeletal, mixed, mesic Typic Argiustolls
Aquolls Loamy and clayey, mixed, mesic Fluventic Haplaquolls
Arveson Coarse-loamy, frigid Typic Caleciaquolls

------- Fine-loamy, mixed, mesic Cumulic Haplustolls
Fine-loamy, mixed Pachic Argiborolls
-------------------- Fine-loamy over sandy or sandy-skeletal, mixed Pachic Haploborolls

Fine-silty, frigid Typic Calciaquolls

Fine, montmorillonitic, mesic Glossic Natrustolls

Fine-loamy over sandy or sandy-skeletal, frigid Aeric Calciaquolls
Fine, montmorillonitic, mesic Typie Natraquolls

Fine-silty, mixed, mesic Typic Argiustolls

Fine, montmorillonitic (calcareous), mesic Typic Haplaquolls

Fine, montmorillonitic (calcareous), mesic Typic Ustorthents
Sandy, mixed Aquic Haploborolls

Fine-silty, mixed, mesic Typic Argiustolls

--------- Fine, montmorillonitic, mesic Typic Natraquolls
Very-fine, montmorillonitic, mesic Leptic Natrustolls
Jerauld { Fine, montmorillonitic, mesic Leptic Natrustolls
LehPemecmcccce e { Fine-loamy over sandy or sandy-skeletal, mixed Typic Haploborolls
LOWPY==wccmcmccmceccceee | Coarse-silty, mixed, mesic Typic Haplustolls
MackéNemomencrccnrccccacaa | Fine, montmorillonitic, mesie Vertic Haplaquolls
Maddock=-mececcacccaaaaaao | Sandy, mixed Udorthentic Haploborolls
Mobridge-c-e-ccmccccacacax | Fine-silty, mixed, mesic Pachic Argiustolls
Opalec-ceccccacccccccnaaaa. | Very-fine, montmorillonitic, mesic Vertic Haplustolls
Parnell-cccccccmcccccccaa- { Fine, montmorillonitic, frigid Typic Argiaquolls
Parshalle---ce-eccececcacaa Coarse-loamy, mixed Pachic Haploborolls
Promise---cccoccccancaaaa. Very-fine, montmorillonitic, mesic Vertic Haplustolls
Raber----ececcccccacccacaaa Fine, montmorillonitic, mesic Typic Argiustolls
RegaNemmcaccccccc e Fine-silty, frigid Typic Calciaquolls
Sansargesee———cccomcccaaoo | Clayey, montmorillonitic (calcareous), mesic, shallow Typlc Ustorthents
Sullyeeccocaamccmc e e e e | Coarse-silty, mixed (calcareous), mesic Typic Ustorthents
Swanboy-=cc-rerrccccncecae | Very=-fine, montmorillonitic, mesic Ustertic Camborthids
Tallyeecocecmmccm e | Coarse-loamy, mixed Typic Haploborolls
Tetonkae-—ceccrecrcccccaaaa Fine, montmorillonitic, mesic Argiaquie Argialbolls
Ustifluvents-eeccaacacaaoo Loamy and clayey, mixed, mesic Ustifluvents
Vida-ceecaccmaccccccc e Fine-loamy, mixed Typic Argiborolls
Wabek-c-cmmccmccmcccaaaaaa Sandy-skeletal, mixed Entic Haploborolls
WilliamSe-ecoccmcacaaaaaa- | Fine-loamy, mixed Typic Argiborolls
Yeeross—-ecemccccnccaccaaa | Mixed, frigid Typic Ustipsamments
A} B el +==| Fine-loamy, mixed Entic Haploborolls
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