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This is a publication of the National Cooperative Soil Survey, a joint effort of
the United States Department of Agriculture and agencies of the States, usually
the Agricultural Experiment Stations. In some surveys, other Federal and local
agencies also contribute. The Soil Conservation Service has leadership for the
Federal part of the National Cooperative Soil Survey. 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 1973 to
1976. Soil names and descriptions were approved in 1976. Unless otherwise
indicated, statements in the publication refer to conditions in the survey area in
1976. 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 McCook County Conservation District. Financial as-
sistance was furnished by McCook County and the South Dakota Department
of Revenue.

Soil maps in this survey may be copied without permission, but any enlarge-
ment of these maps can 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: Farmstead on the Crossplain-Clarno complex.
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Foreword

This soil survey contains much information useful in land-planning pro-
grams in McCook County, South Dakota. Of prime importance are the predic-
tions 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 home
buyers 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 performance. Conservationists, teachers, students, and specialists in
recreation, wildlife management, waste disposal, and pollution control can use
the soil survey to help them understand, protect, and enhance the environment.

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 absorption
fields. A high water table makes a soil poorly suited to basements or under-
ground installations.

These and many other soil properties that affect land use are described in
this soil survey. Broad areas of soils are shown on the general soil map; the
location of each 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 Coop-
erative Extension Service.

This soil survey can be useful in the conservation, development, and pro-
ductive use of soil, water, and other resources.

R. D. Swenson
State Conservationist
Soil Conservation Service
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McCOOK COUNTY is in the southeastern part of
South Dakota. It has a total area of about 577 square
miles, or 369,280 acres. Of this total, 1,015 acres is
areas of water more than 40 acres in size. According to
the 1970 census, the population is 7,246. Salem, the
county seat, is the largest town in the county. it had a
population of 1,391 in 1970. Other towns and villages
are Bridgewater, Canistota, Montrose, and Spencer.

Two railroads serve the county. Interstate 90, an east-
west turnpike, U.S. Highways 81 and 16, and State
Routes 38 and 42 cross the county.

About 86 percent of the county is cropland, tame pas-
ture, and hayland, and about 14 percent is rangeland.
Corn, small grain, and alfalfa are the main cash crops.
Soybeans and grain sorghum are other cash crops.
Farming is diversified. Livestock and livestock products
are the main sources of income, but cash crops also are
important.

General nature of the county

This section gives general information concerning the
county. It describes climate; physiography, relief, and
drainage; settlement; farming; and natural resources.

Climate

McCook County is cold in winter and generally is hot
in summer. Precipitation frequently occurs as snow-

storms during the winter. During the warm months when
warm moist air from the south meets colder air from the
north, it occurs chiefly as thundershowers, which are
often heavy. Total annual rainfall is normally adequate
for corn, grain sorghum, soybeans, and small grain.

Table 1 gives data on temperature and precipitation
for the survey area, as recorded at Bridgewater, South
Dakota, for the period 1951 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 19 degrees F,
and the average daily minimum temperature is 9 de-
grees. The lowest temperature on record, which oc-
curred at Bridgewater on January 10, 1970, is -35 de-
grees. In summer the average temperature is 73 de-
grees, and the average daily maximum temperature is 86
degrees. The highest recorded temperature, which oc-
curred on July 10, 1966, is 106 degrees.

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, 17 inches, or 74 per-
cent, usually falls in April through September, which in-
cludes the growing season for most crops. In 2 years out
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of 10, the rainfall in April through September is less than
14 inches. The heaviest 1-day rainfall during the period
of record was 3.75 inches at Bridgewater on May 2,
1972. Thunderstorms occur on about 44 days each year,
and most occur in summer. Tornadoes and severe thun-
derstorms occur occasionally. They are local in extent
and of short duration. During the warmer part of the
year, hailstorms occur in scattered small areas.

Average seasonal snowfall is 32 inches. The greatest
snow depth at any one time during the period of record
was 38 inches. On the average, 13 days have at least 1
inch of snow on the ground, but the number of such
days varies greatly from year to year.

The average relative humidity in midafternoon is about
60 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The prevailing wind is from
the south. Average windspeed is highest, 14 miles per
hour, in April.

Climatic data in this section were specially prepared
for the Soil Conservation Service by the National Climat-
ic Center, Asheville, North Carolina.

Physiography, relief, and drainage

McCook County lies almost entirely on the James
River Lowland, except for a small part of the northeas-
tern corner, which lies on the Coteau des Prairies (3).
The county is characterized by a gently undulating land-
scape in all areas except those near drainageways.

The western part of the county is drained by Wolf
Creek, which flows into the James River. The central and
eastern parts are drained by the West Fork of the Ver-
million River, the Little Vermillion River, and the East
Fork of the Vermillion River. These streams carry little
water in all periods except for the spring and just after
heavy rainfall. The average elevation is about 1,400 feet
above sea level.

Settiement

McCook County was part of the Dakota Territory, es-
tablished by Congress in 1861. The boundaries were
established in 1873, but the county was not organized
until May 16, 1878. It was named for Edwin S. McCook,
Secretary of the Dakota Territory at that time. The first
county seat was at Cameron, which was south of Canis-
tota. The county seat was later moved to Bridgewater,
and in 1882, it was moved to its present location at
Salem.

The first settler in McCook County was H. G. Millar,
who settled along the East Fork of the Vermillion River
in the northeastern part of the county in 1871. The main
settlement occurred after the county was formally orga-
nized in 1878. Most of the settlers came from Wisconsin
and lowa and from Europe. The present inhabitants are
mainly decendants of early homesteaders.

After the extension of railroads into the county, towns
grew rapidly. Bridgewater, Canistota, Montrose, Salem,
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and Spencer were established by 1883. During this
period, three railroads served the county and most farms
were within 10 miles of a railway station. In 1880, the
population of the county was 1,283. By 1930, it had
grown to 10,316. Since then, however, it has declined. It
was 7,246 in 1970.

Farming

Agriculture has always been the chief source of
income in McCook County. For the first settlers, livestock
was the dominant source, but grain crops became the
chief source soon after the railroads were extended into
the county. Wheat was the first major crop, but corn
soon became the chief crop. It has remained the chief
crop. Oats, alfalfa, grain sorghum, and soybeans are
other important crops. Livestock and livestock products
also furnish a large amount of income to the farmers in
the county.

As farming became more intensive, the soil resources
were depleted. Lower land values and less production
per acre resulted from soil erosion. They were the major
reasons for the establishment of the McCook County
Soil and Water Conservation District in 1948. The district
immediately started programs designed to solve current
soil-related problems and to maintain the productive ca-
pacity of the soil. Since 1948, it has helped in applying
conservation cropping systems on more than 250,000
acres of farmland. It has also assisted in planning the
management of almost 2,300 acres on which trees and
shrubs are planted and in designing and laying out
almost 650 dams and dugouts.

About 86 percent of the acreage is cropland, tame
pasture, or hayland. According to the South Dakota Crop
and Livestock Reporting Service, 104,000 acres was
planted to corn and 100,000 acres to oats in 1975 (4).
Alfalfa hay was harvested on 24,500 acres. Soybeans,
grain sorghum, and barley are grown on a substantial
acreage. About 10 percent of the acreage supports
native grass and is used for grazing.

Natural resources

Soil is the most important natural resource in the
county. It provides a growing medium for cultivated crops
and for the grasses grazed by livestock.

The principal source of water for domestic use and for
livestock is shallow wells. Dugouts in areas of Baltic,
Tetonka, and Worthing soils provide additional water for
livestock and wildlife. In some areas underground water
is available in sufficient volume and quality for irrigation.

In the shallow wells, which are 15 to 200 feet deep,
the source of water is in glacia! tiil deposits. In deep
wells, it is in sandstone, which is at a depth of 225 to
630 feet. Water quantity generally is greater and quality
poorer in the deep wells.

Whitetail deer and upland game birds, such as bob-
white, ring-necked pheasant, and gray partridge, are the
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chief wildlife resources in the county. The potholes and
wetlands provide wildlife production areas.

Significant deposits of sand and gravel are along the
major drainageways in the county. Sioux quartzite crops
out in small areas along Wolf Creek.

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 aiready 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
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 dis-
tant. Thus, through correlation, they classified and
named the soils according to nationwide, uniform proce-
dures.

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 photo-
graphs show woodlands, buildings, field borders, roads,
and other details that help in drawing boundaries accu-
rately. 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 sections ‘“General soil map for broad
land-use planning” and “Soil maps for detailed plan-
ning.”

While a soil survey is in progress, samples of soils are
taken as needed for laboratory measurements and for
engineering tests. The soils are field tested, and interpre-
tations of their behavior are modified as necessary
during the course of the survey. New interpretations are
added to meet local needs, mainly through field observa-
tions of different kinds of soil in different uses under
different levels of management. Also, data are assem-
bled 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 rec-
ords and from field or plot experiments 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
information then needs to be organized so that it is
readily available to different groups of users, among
them farmers, managers of rangeland and woodiand,
engineers, planners, developers and builders, home
buyers, 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 soil associations in this survey area.
Each association has a distinct pattern of soils and of
relief and drainage. Each is a unique natural landscape.
Typically, an association consists of one or more major
soils and some minor soils. It is named for the major
soils. The soils making up one association can occur in
another but in a different pattern.

The general soil 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 gen-
eral kinds of land use. Areas that are, for the most part,
suited to certain kinds of farming or to other land uses
can be identified on the map. Likewise, areas of soils
having properties that are distinctly unfavorable for cer-
tain 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 soil in any one association differ from place to
place in slope, depth, stoniness, drainage, or other char-
acteristics that affect their management.

The nine associations in this county have been
grouped for broad interpretive purposes. The associ-
ations and the groups are described on the pages that
follow. The names of some of the associations do not
agree with those on the general soil maps in the pub-
lished soil surveys of adjacent Hanson, Hutchinson,
Lake, and Minnehaha Counties. The names do not fully
agree because of differences in the detail of the general
soil maps and because of changes in the application of
the soil classification system.

Well drained to poorly drained, nearly
level to moderately sloping soils on
uplands and in upland swales and
depressions

This group of associations is on uplands and in swales
and enclosed depressions in the uplands. The soils
dominantly are nearly level and gently sloping but are
steeper along some drainageways and on ridges. They
are deep and are loamy and silty.



This group makes up about 57 percent of the county.
About 90 percent of the acreage is cropped. Alfalfa,
corn, and oats are the main crops.

1. Clarno-Bonilla-Tetonka association

Well drained, moderately well drained, and poorly
drained, nearly level and gently sloping loamy and silty
soils on uplands and in upland swales and depressions

This association is on uplands. The landscape is char-
acterized by many scattered swales, poorly defined

drainageways, and small enclosed depressions. In the:

areas of Clarno soils, slopes are short and slightly
convex and commonly border the small depressions and
drainageways. They are slightly concave or flat in the
areas of Bonilla and Tetonka soils.

This association makes up about 19 percent of the
county. It is about 45 percent Clarno and similar soils, 20
percent Bonilla soils, 15 percent Tetonka and similar
soils, and 20 percent minor soils.

The well drained Clarno soils are on slight rises.
Slopes range from 0 to 6 percent. Typically, the surface
layer is dark gray loam. The subsoil is friable, grayish
brown, brown, and pale brown loam. The underlying ma-
terial is pale brown and light brownish gray, calcareous
loam.

The moderately well drained Bonilla soils are in
swales. Slopes are less than 3 percent. Typically, the
surface layer is dark gray loam. The subsoil is very
friable and friable, dark grayish brown, grayish brown,
and pale yellow loam and clay loam. The underlying
material is pale yellow and light yellowish brown, mottied,
calcareous clay loam.

The poorly drained Tetonka soils are in depressions.
Slopes are less than 1 percent. Typically, the surface
layer and subsurface layer are dark gray and gray silt
loam. The subsoil is dark gray, gray, olive gray, and light
olive gray, dominantly firm and very firm silty clay and
clay loam. The underlying material is light gray, mottled,
calcareous clay loam.

Minor in this association are the poorly drained Canis-
teo soils on the edges of depressions and on slight rises
within the depressions; the moderately well drained Davi-
son soils on the edges of drainageways and depres-
sions; and the somewhat poorly drained Crossplain soils
in swales.

About 90 percent of this association is cropland, tame
pasture, or hayland. Some of the larger areas of Tetonka
soils support native grass and are used for grazing or
hay. Alfalfa, corn, and oats are the main crops. The main
concerns of management are maintaining fertility and
tiith. Wetness also is a concern on the Bonilla and Te-
tonka soils.

This association has good potential for cuitivated
crops, tame pasture and hay, rangeland, and openland
wildlife habitat. The Clarno soils have fair potential and
the Bonilla and Tetonka soils poor potential for most
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building sites and sanitary facilities. The Clarno soils
should be selected as sites for buildings and sanitary
facilities because the Bonilla and Tetonka soils are sub-
ject to flooding.

2. Crossplain-Clarno-Tetonka association

Moderately well drained to poorly drained, nearly fevel
and gently sloping loamy and silty soils on uplands and
in upland swales and depressions

This association is on uplands. The landscape is char-
acterized by gentle rises and many shallow swales and
enclosed depressions (fig. 1). Slopes are convex and
short around the more deeply entrenched swales and
depressions. The drainage pattern is well defined along
the larger drainageways but is poorly defined in areas
where small drainageways terminate in depressions.

This association makes up about 28 percent of the
county. It is about 40 percent Crossplain soils, 30 per-
cent Clarno soils, 10 percent Tetonka and similar soils,
and 20 percent minor soils.

The somewhat poorly drained Crossplain soils are in
swales. Slopes are less than 2 percent. Typically, the
surface layer is dark gray clay loam. The subsoil is dark
gray, olive gray, and light olive gray, mottied clay loam.
The underlying material is light gray and light olive gray,
mottled, calcareous clay loam.

The moderately well drained Clarno soils are on the
smooth or slightly convex slopes or on slight rises. In
this association they have a slope of 0 to 6 percent.
Typically, the surface layer is dark gray loam. The sub-
soil is friable, grayish brown, brown, and pale brown,
mottled loam. The underlying material is pale brown and
light brownish gray, mottled, calcareous loam.

The poorly drained Tetonka soils are in depressions.
Slopes are less than 1 percent. Typically, the surface
layer and subsurface layer are dark gray and gray silt
loam. The subsoil is dark gray, gray, olive gray, and light
olive gray, dominantly firm and very firm silty clay and
clay loam. The underlying material is light gray, mottled,
calcareous clay loam.

Minor in this association are the moderately well
drained Bonilla and Davison soils; the poorly drained
Canisteo soils; and the somewhat poorly drained Dudiey
soils. Bonilla soils are in swales, and Canisteo and Davi-
son soils are on slight rises near swales and depres-
sions. Dudley soils are in areas where small pits and
mounds are common.

About 85 percent of this association is cropland. Some
areas of the Tetonka soils and the wetter areas of the
Crossplain soils support native grass and are used for
grazing or hay. Alfalfa, corn, and oats are the main
crops. The main concerns of management are control-
ling wetness and maintaining tilth.

This association has good potential for- cuitivated
crops, tame pasture and hay, rangeland, and openiand
wildlife habitat. Crossplain and Tetonka soils have poor
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Figure 1.—Pattern of soils and topography in the Crossplain-Clarno-Tetonka association.

potential and Clarno soils fair potential for building sites
and sanitary facilities. The Clarno soils are better sites
for buildings and sanitary facilities because the Cross-
plain and Tetonka soils are subject to flooding.

3. Clarno-Ethan association

Well drained, nearly level to moderately sloping loamy
sofls on uplands

This association is on uplands where many drain-
ageways terminate in depressions. Slopes are short and
convex. They are steeper along the drainageways and
depressions than in other areas.

This association makes up about 9 percent of the
county. It is about 40 percent Clarno soils, 20 percent
Ethan and similar soils, and 40 percent minor soils.

The Clarno soils are on the mid and lower parts of the
landscape. In this association they have a slope of 0 to
9 percent. Typically, the surface layer is dark gray loam.
The subsoil is friable, grayish brown, brown, and pale
brown loam. The underlying material is pale brown and
light brownish gray, calcareous loam.

The Ethan soils are on the higher convex parts of the
landscape. In this association they have a slope of 3 to
9 percent. Typically, the surface layer is dark grayish
brown, calcareous loam. The underlying material is light
brownish gray and pale yellow, calcareous loam and clay
loam.

Minor in this association are the poorly drained Baltic,
Canisteo, Crossplain, and Tetonka soils; the very poorly
drained Worthing soils; and the moderately well drained
Bonilla and Davison soils. Baltic, Tetonka, and Worthing
soils are in enclosed depressions. The ponded Baltic
soils are in the deeper depressions. Bonilla, Canisteo,
and Crossplain soils are in swales and shallow drain-
ageways. Davison soils are along the edges of the
swales and depressions.

About 85 percent of this association is cropland. Many
of the steeper areas are seeded to alfalfa and brome-
grass and used for pasture. Alfalfa, corn, and oats are
the main crops. The main concerns of management are
controlling erosion and maintaining fertility.



In most areas the major soils have fair potential for
cultivated crops, openland wildlife habitat, building sites,
and sanitary facilities. They have good potential for ran-
geland and for tame pasture and hay.

4. Crossplain-Dudley assoclation

Somewhat poorly drained, nearly level loamy soils on
uplands and in upland swales

This association is on slight rises and in swales. The
landscape is characterized by many small, enclosed de-
pressions.

This association makes up about 1 percent of the
county. It is about 55 percent Crossplain soils, 20 per-
cent Dudley soils, and 25 percent minor soils.

The Crossplain soils are in swales. Slopes are less
than 2 percent. Typically, the surface layer is dark gray
clay loam. The subsoil is dark gray, olive gray, and light
olive gray, mottled clay loam. The underlying material is
light gray and light olive gray, mottled, calcareous clay
loam.

The sodium affected Dudley soils are on slight rises.
Slopes are less than 3 percent. Typically, the surface
layer is dark gray loam. The subsurface layer is gray silt
loam. The subsoil is dark gray, dark grayish brown, gray-
ish brown, and light yellowish brown, firm and very firm
clay loam and clay. The underlying material is light gray
and light olive gray, mottled, calcareous clay loam.

Minor in this association are the moderately well
drained Bonilla and Davison soils; the well drained
Clarno soils; and the poorly drained Tetonka and very
poorly drained Worthing soils. Bonilla soils are in swales,
and Davison soils are on slight rises near swales and
depressions. Clarno soils are on the crests of slight
rises. Tetonka and Worthing soils are in depressions.

About 90 percent of this association is cropland. Some
of the wetter areas of Crossplain soils support native
grass and are used for grazing or hay. Alfalfa, corn, and
oats are the main crops. The main concerns of manage-
ment are controlling wetness and maintaining tilth.

This association generally has good potential for culti-
vated crops, rangeland, tame pasture and hay, and
openland wildlife habitat. The soils are poor sites for
buildings and sanitary facilities because of flooding, a
high shrink-swell potential, and restricted permeability.

Well drained, moderately sloping to steep
soils on uplands

The one association in this group is on uplands. The
soils dominantly are moderately sloping to moderately
steep but are steeper in the more deeply entrenched
areas. They are deep and loamy.

This association makes up about 7 percent of the
county. About 75 percent of the acreage is rangeland. A
few moderately sloping areas are used for tame pasture
and hay.
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5. Ethan-Betts association

Well drained, moderately sloping to steep loamy soils on
uplands

This association is on the convex sides of drain-
ageways (fig. 2). It makes up about 7 percent of the
county. It is about 45 percent Ethan and similar soils, 35
percent Betts soils, and 20 percent minor soils.

The Ethan soils are on side slopes. In this association
they have a slope of 6 to 15 percent. Typically, the
surface layer is dark grayish brown, calcareous loam.
The underlying material is light brownish gray and pale
yellow, calcareous loam and clay loam.

The Betts soils are on the upper convex slopes.
Slopes range from 9 to 40 percent. Typically, the surface
layer is dark gray loam. The subsoil is grayish brown,
calcareous loam. The underlying material is pale brown,
light brownish gray, and light yellowish brown, calcareous
loam.

Minor in this association are Bonilla, Clarno, Davis,
Delmont, and Talmo soils. The moderately well drained
Bonilla soils and the well drained Davis soils are in
narrow drainageways and in swales. The well drained
Clarno soils are on the less sloping parts of the land-
scape. The somewhat excessively drained Delmont and
excessively drained Talmo soils are on terraces and on
knolls on the higher parts of the landscape.

About 75 percent of this association supports native
grass and is used for grazing. The main concern of
management is controlling erosion.

This association has poor potential for cultivated
crops. It has good to fair potential for rangeland and
rangeland wildlife habitat. The soils generally are too
steep for buildings and sanitary facilities.

Somewhat excessively drained to poorly
drained, nearly level and gently sloping
soils on terraces, flood plains, and foot
slopes

This group of associations is on terraces and flood
plains. The soils are nearly level and gently sloping on
the terraces and foot slopes and nearly level on the
flood plains. They are deep and are loamy and silty.

This group makes up about 9 percent of the county.
About 80 percent of the acreage is cropland. Alfalfa,
corn, and oats are the main crops.

6. Davis-Bon-Lamo association

Well drained to somewhat poorly drained, nearly level
and gently sloping loamy and silty soils on flood plains,
low terraces, and foot slopes

This association is on foot slopes, low terraces, and
flood plains. Slopes are nearly level on the flood plains
and terraces and gently sloping on the foot slopes. A
meandering channel cuts through the lower parts of the
flood plains.
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Figure 2.—Pattern of soils and topography in the Ethan-Betts association.

This association makes up about 3 percent of the
county. It is about 35 percent Davis soils, 20 percent
Bon soils, 15 percent Lamo soils, and 30 percent minor
soils.

The well drained Davis soils are on foot slopes and
low terraces. Slopes range from 0 to 6 percent. Typical-
ly, the surface layer is dark grayish brown loam. The
subsoil is dark grayish brown and dark gray, friable loam.
The underlying material is brown and pale brown, calcar-
eous loam and clay loam.

The moderately well drained Bon soils are on flood
plains. Slopes are less than 2 percent. Typically, the
surface layer is dark grayish brown loam. The subsurface
layer is dark grayish brown and grayish brown loam and
silt loam. The underlying material is grayish brown and
light brownish gray, mottled, calcareous silt loam and
loam.

The somewhat poorly drained Lamo soils are on flood
plains. Slopes are less than 2 percent. Typically, the
surface layer is dark gray, calcareous silty clay loam. The
subsurface layer and underlying material are dark gray
and very dark gray, mottled, calcareous silty clay loam.

Minor in this association are the poorly drained
Chaska, Clamo, and Salmo soils on the lower parts of
bottom land and the well drained Enet and somewhat
excessively drained Delmont soils on terraces.

About 85 percent of this association is cropland. Al-
falfa, corn, and oats are the main crops. Flooding and
wetness are the main concerns of management.

This association generally has good potential for crop-
land, rangeland, tame pasture and hay, and openland
wildlife habitat. It provides poor sites for most buildings
and sanitary facilities because of flooding.

7. Delmont-Hand-Chaska association

Somewhat excessively drained, well drained, and poorly
drained, nearly level and gently sloping loamy soils on
terraces and flood plains

This association is on terraces and flood plains along
the major drainageways in the county. A meandering
stream cuts through the lower parts of the bottom land.

This association makes up about 6 percent of the
county. It is about 30 percent Delmont and similar soils,



30 percent Hand and similar soils, 15 percent Chaska
soils, and 25 percent minor soils.

The somewhat excessively drained Delmont soils are
on terraces. Slopes range from 0 to 6 percent. Typically,
the surface layer is dark gray loam. The subsoil is dark
gray and dark grayish brown, friable loam. The underly-
ing material is multicolored, calcareous sand and gravel.

The well drained Hand soils are on terraces. Slopes
range from O to 6 percent. Typically, the surface layer is
dark gray loam. The subsoil is dark grayish brown,
brown, and pale brown loam. The underlying material is
light yellowish brown, calcareous very fine sandy loam.

The poorly drained Chaska soils are on flood plains. A
meandering channel cuts through most areas of these
soils. Slopes are less than 2 percent. Typically, the sur-
face layer is dark gray, calcareous loam. The underlying
material is grayish brown, dark gray, very dark gray, and
gray, mottled, calcareous fine sandy loam and clay loam.

Minor in this association are the moderately well
drained Bon soils; the poorly drained Clamo, Salmo, and
Tetonka and very poorly drained Worthing soils; the
somewhat poorly drained Lamo soils; and the excessive-
ly drained Talmo soils. The Bon soils are in swales on
the terraces; the Clamo, Lamo, and Salmo soils are on
bottom land. The Talmo soils are on the higher parts of
the landscape. The Tetonka and Worthing soils are in
depressions near areas of the Hand soils.

About 75 percent of this association is cultivated. Al-
falfa, corn, and oats are the main crops. Most areas of
the Chaska soils support native grass and are used for
grazing and hay. The main concerns of management are
droughtiness on the Delmont soils and flooding and wet-
ness on the Chaska soils.

The Delmont soils have fair potential, the Hand soils
good potential, and the Chaska soils poor potential for
cultivated crops and for openland wildlife habitat. These
soils have fair or good potential for rangeland. The Del-
mont soils are well suited to building site development
and most sanitary facilities. The effluent from sanitary
facilities, however, can pollute shallow ground water. The
Hand soils are suitable as sites for most buildings and
sanitary facilities, but the Chaska soils are poorly suited
because they are subject to flooding.

Well drained, nearly level to moderately
sloping soils on uplands

This group of associations is on uplands. The soils are
nearly level to moderately sloping. They are deep and
are loamy and silty.

This group makes up about 27 percent of the county.
About 90 percent of the acreage is cropped. Alfalfa,
corn, oats, and soybeans are the main crops.

8. Hand-Ethan-Clarno association

Well drained, nearly level to moderately sloping loamy
soils on uplands
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This association is on uplands characterized by many
shallow swales and enclosed depressions. Slopes are
convex and generally are short.

This association makes up about 19 percent of the
county. It is about 30 percent Hand soils, 20 percent
Ethan soils, 15 percent Clarno soils, and 35 percent
minor soils.

The Hand soils are at midslope and in nearly level
areas. Slopes range from 0 to 6 percent. Typically, the
surface layer is dark gray loam. The subsoil is dark
grayish brown, brown, and pale brown loam. The under-
lying material is light yellowish brown, calcareous very
fine sandy loam.

The Ethan soils are on convex slopes and ridges. In
this association they have a slope of 3 to 9 percent.
Typically, the surface layer is dark grayish brown, calcar-
eous loam. The underlying material is light brownish gray
and pale yellow, calcareous loam and clay loam.

The Clarno soils are at midslope and on slight rises.
Slopes range from 0 to 9 percent. Typically, the surface
layer is dark gray loam. The subsoil is friable, grayish
brown, brown, and pale brown loam. The underlying ma-
terial is pale brown and light brownish gray, calcareous
loam.

Minor in this association are the moderately well
drained Bonilla and Davison soils; the somewhat poorly
drained Crossplain soils; and the poorly drained Tetonka
and very poorly drained Worthing soils. The Bonilla and
Crossplain soils are in swales; the Davison soils are on
the edges of swales and depressions; the Tetonka and
Worthing soils are in depressions.

About 90 percent of this association is used for culti-
vated crops and tame pasture and hay. Alfalfa, corn,
oats, and soybeans are the main crops. The main con-
cerns of management are maintaining fertility and tilth.
Controlling erosion in the moderately sloping areas of
Clarno and Ethan soils also is a concern.

This association has good potential for cultivated
crops, tame pasture and hay, rangeland, and openland
wildlife habitat. It has fair potential for building sites and
most sanitary facilities.

9. Wentworth-Egan association

Well drained, nearly level to moderately sloping silty soils
on uplands

This association is on uplands characterized by ma'ny
swales that end in enclosed depressions (fig. 3). A few
shallow lakes are on this association. Slopes are long
and smooth in areas of the Wentworth soils and convex
and generally short in areas of the Egan soils.

This association makes up about 8 percent of the
county. It is about 40 percent Wentworth soils, 20 per-
cent Egan soils, and 40 percent minor soils.

The Wentworth soils are on the smooth parts of the
landscape. Slopes generally are 3 to 5 percent. Typical-
ly, the surface layer is dark grayish brown silty clay loam.
The subsoil is dark grayish brown, brown, and pale
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Figure 3.—Pattern of soils and topography in the Wentworth-Egan association.

brown, friable silty clay loam. The underlying material is
light gray, calcareous silty clay loam and clay loam.

The Egan soils are on convex rises. Slopes generally
are 3 to 9 percent. Typically, the surface layer is dark
grayish brown silty clay loam. The subsoil is brown, very
friable and friable silty clay loam. The underlying material
is light brownish gray and light yellowish brown, calcare-
ous clay loam.

Minor in this association are the poorly drained Baltic
and Tetonka and very poorly drained Worthing soils; the
well drained Betts, Clarno, and Ethan soils; the moder-
ately well drained Trent soils; and the somewhat poorly
drained Whitewood soils. The Baltic, Tetonka, and Wor-
thing soils are in depressions; the Betts, Clarno, and
Ethan soils are on the higher parts of the landscape; the
Trent and Whitewood soils are in swales.

About 85 percent of this association is cropland. Al-
falfa, corn, oats, and soybeans are the main crops. The
main concerns of management are maintaining fertility
and controlling erosion.

This association has good potential for cultivated

crops, tame pasture and hay, rangeland, and openland
wildlife habitat. It has fair potential for building sites and
most sanitary facilities.

Soil maps for detailed planning

The map units shown on the detailed soil maps at the
back of this publication represent the kinds of soil in the
survey area. They 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 de-
veloping soil resources; and in enhancing, protecting,
and preserving the environment. More information for
each map unit, or 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 soil on the detailed soil maps. Each
soil 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
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the management concerns and practices needed are
discussed.

The map units on the detailed soil maps represent an
area on the landscape made up mostly of the soil or
soils for which the unit is named. Most of the delinea-
tions shown on the detailed soil map are phases of soil
series.

Soils having profiles that are almost alike 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. The Ethan series, for exam-
ple, was named for the town of Ethan in Davison County.

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 characteristics
that affect their use. On the basis of such differences, a
soil series is divided into phases. The name of a soif
phase commonly indicates a feature that affects use or
management. For example, Clarno loam, 3 to 6 percent
slopes, is one of several phases within the Clarno series.

Some map units are made up of two or more dominant
kinds of soil. Such map units are called soil complexes.

A soil complex consists of areas of two or more soils
that are so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each area
includes some of each of the two or more dominant
soils, and the pattern and proportion are somewhat simi-
lar in all areas. Crossplain-Clarno complex is an exam-
ple.

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 sub-
stantially from those of the dominant soil or soils and
thus could significantly affect use and management of
the map unit. These soils are described in the descrip-
tion of each map unit. Some of the more unusual or
strongly contrasting soils that are included are identified
by a special symbol on the soil map.

The acreage and proportionate extent of each map
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
tables in this survey. (See “Summary of tables.”) Many
of the terms used in describing soils are defined in the
Glossary.

The names of some map units on the detailed soil
maps do not fully agree with those in the published
surveys of adjacent Hanson, Hutchinson, Lake, and Min-
nehaha Counties. Differences are the result of variations
in the design and composition of map units or changes
in the application of the soil classification system.

Ba—Baltic silty clay loam. This deep, poorly drained,
nearly level soil is in depressions in the uplands. It is
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frequently flooded for long periods in spring. Areas are
10 to 100 acres in size. Most are circular, but those on
gravelly terraces commonly are long and narrow. Slopes
are smooth or slightly concave.

Typically, the surface layer is very dark gray, calcare-
ous silty clay loam about 16 inches thick. The subsoil is
firm, calcareous silty clay about 19 inches thick. The
upper part is very dark gray, and the lower part is dark
gray. The underlying material to a depth of 60 inches is
gray, mottled, calcareous clay loam, silty clay loam, and
silty clay. In places lime is leached to a depth of more
than 40 inches. In some areas sand and gravel is at a
depth of 40 to 60 inches.

Included with this soil in mapping are small areas of
Canisteo and Davison soils. These soils make up less
than 15 percent of any one mapped area. They contain
less clay than the Baltic soil. They are on slight rises.

This Baltic soil is medium in fertility and moderate in
content of organic matter. Permeability is slow. The
shrink-swell potential is high. The water table is within 3
feet of the surface most of the year. Runoff is slow or
ponded.

Most areas are used for cultivated crops and tame
pasture and hay. If artificially drained, this soil has good
potential for tame pasture and hay and windbreaks and
environmental plantings and fair potential for cultivated
crops. |f undrained, however, it has poor potential for
those uses. It has good potential for wetland wildlife
habitat and poor potential for building sites and most
sanitary facilities.

Drained areas of this soil are suited to cultivated crops
and windbreaks and environmental plantings. Controlling
wetness and maintaining tilth are the main concerns if
this soil is cropped. Undrained areas are poorly suited to
cultivated crops and generally are unsuited to wind-
breaks and environmental plantings. Crop residue man-
agement, chiseling, and timely tillage help maintain tilth
and fertility. In many areas drainage is not feasible be-
cause of a lack of suitable outlets.

Drained areas of this soil are well suited to tame
pasture and hay. Water tolerant grasses, such as Garri-
son creeping foxtail and reed canarygrass, are best
suited. Avoiding grazing during wet periods helps prevent
puddling and surface compaction.

This soil is suited to wetland wildlife habitat. In areas
where the soil supports native vegetation, such plants as
cattails, rushes, and sedges dominate. Shallow pits and
other areas where water can accumulate enhance the
habitat for wetland wildiife.

This soil is a poor site for buildings and most sanitary
facilities because of wetness and flooding. Suitable alter-
nate sites generally are nearby. The soil is suitable as a
site for sewage lagoons; the embankments of the la-
goons hold back floodwater. Capability unit Illw-1
drained; Wetland range site.

Bb—Baltic silty clay loam, ponded. This deep, very
poorly drained, level soil is in deep depressions in the
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uplands. It is frequently flooded for very long periods in
spring and summer. Areas are 5 to 50 acres in size.
Most are circular, but some are long and narrow.

Typically, the surface layer is very dark gray, calcare-
ous silty clay loam about 16 inches thick. The subsoil is
firm, calcareous silty clay about 19 inches thick. The
upper part is very dark gray, and the lower part is dark
gray. The underlying material to a depth of 60 inches is
gray, mottled, calcareous clay loam, silty clay loam, and
silty clay. In places the subsoil contains less clay. In
some areas carbonates are below a depth of 40 inches.

Included with the soil in mapping are small areas of
Davison soils. These soils make up less than 10 percent
of any one mapped area. They contain less clay than the
Baltic soil. They are on the edges of most of the depres-
sions.

This Baltic soil is medium in fertility and high in content
of organic matter. Available water capacity is moderate
or high. Permeability is slow. The shrink-swell potential is
high. The water table is within 3 feet of the surface most
of the year. Runoff ponds. The soil is marshy during wet
periods.

Most areas are used as wildlife habitat. This soil has
good potential for wetland wildlife habitat. It has poor
potential for cultivated crops, tame pasture and hay,
windbreaks and environmental plantings, and building
sites and sanitary facilities.

This soil is well suited to wetland wildlife habitat. The
native vegetation commonly is aquatic plants, such as
cattails, rushes, and sedges (fig. 4). Shallow pits and
other areas where water can accumulate enhance the
habitat for wetland wildlife.

This soil is unsuited to cultivated crops and wind-
breaks and environmental plantings and is unsuitable as
a site for buildings and most sanitary facilities because
of wetness and flooding. Capability unit VIllw-1; not as-
signed to a range site.

BcE—Betts loam, 15 to 40 percent slopes. This
deep, well drained, moderately steep and steep soil is in
convex areas on uplands, generally on the breaks along
the major streams and their tributaries. Areas are 5 to
150 acres in size. Most are long and narrow.

Typically, the surface layer is dark gray loam about 3
inches thick. The subsoil is grayish brown, calcareous
loam about 6 inches thick. The underlying material to a
depth of 60 inches is pale brown, light brownish gray,
and light yellowish brown, calcareous loam. The dark
colored surface layer is thicker on the lower parts of the
landscape.

Included with this soil in mapping are small areas of
Bonilla, Clarno, Davis, and Talmo soils. These soils
make up less than 15 percent of any one mapped area.
The moderately well drained Bonilla soils and the well
drained Davis soils are in narrow swales and in colluvial
areas at the base of slopes. The Clarno soils have a
surface layer that is thicker and darker than that of the
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Figure 4.—Cattails, rushes, and sedges on Baltic silty clay loam,
ponded.

Betts soil. They are in the lower, smooth or slightly
convex areas. The Talmo soils are 7 to 10 inches deep
over sand and gravel. Their position on the landscape is
similar to that of the Betts soil.

This Betts soil is low in fertility and content of organic
matter. Permeability is moderate in the subsoil and mod-
erately slow in the underlying material. Available water
capacity is high. The shrink-swell potential is moderate.
Runoff is rapid.

Most areas support native grass and are used as ran-
geland (fig. 5). This soil has fair potential for rangeland

-and rangeland wildlife habitat. It has poor potential for

cultivated crops, tame pasture and hay, windbreaks and
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Figure 5—Native grass on Betts loam, 15 to 40 percent slopes.

environmental plantings, and openland wildlife habitat. It
has poor potential for building sites and sanitary facilities
because it is moderately steep and steep.

This soil is best suited to rangeland. The natural plant
cover mainly is bluestems, needlegrasses, and grama
grasses. Maintaining an adequate plant cover and
ground mulch reduces the risk of erosion and increases
the moisture supply for range plants by reducing the
runoff rate. If the range is overgrazed, the bluestems and
needlegrasses lose vigor and are replaced by grama
grasses, Kentucky bluegrass, and less palatable range
plants.

This soil is poorly suited to cultivated crops, tame
pasture and hay, and windbreaks and environmental
plantings because it is moderately steep and steep. Cli-
matically adapted trees and shrubs can be hand planted
as environmental plantings, but optimum survival and
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growth rates are unlikely. Capability unit Vile-1; Thin
Upland range site.

BdB—Blendon loam, 0 to 5 percent slopes. This
deep, well drained, nearly level and gently sloping soil is
on terraces. Areas are 10 to 75 acres in size. Most are
irregular in shape. Slopes are smooth or slightly con-
cave.

Typically, the surface layer is very dark grayish brown
loam about 9 inches thick. The subsurface layer is dark
grayish brown sandy loam about 4 inches thick. The
subsoil is dark grayish brown, friable fine sandy loam
about 21 inches thick. The upper part of the underlying
material is brown fine sandy loam. The lower part to a
depth of 60 inches is light yellowish brown loamy fine
sand. In the higher convex areas, both the surface layer
and the subsoil are thinner. In places clay loam glacial till
is below a depth of 40 inches.

Included with this soil in mapping are small areas of
Clarno, Delmont, Enet, and Hand soils. These soils make
up less than 15 percent of any one mapped area. The
Clarno and Hand soils contain less sand in the subsoil
and underlying material than the Blendon soil. They are
on the higher knolls. The Delmont soils are 10 to 20
inches deep over sand and gravel. The Enet soils are 20
to 40 inches deep over sand and gravel.

This Blendon soil is medium or high in fertility and
moderate or high in content of organic matter. Perme-
ability is moderately rapid. Available water capacity is
moderate. Runoff is slow.

Most areas are farmed. This soil has fair potential for
cultivated crops. It has good potential for rangeland,
windbreaks and environmental plantings, tame pasture
and hay, and building sites and poor potential for most
sanitary facilities. ]

This soil is well suited to corn and small grain. Control-
ling soil blowing and conserving moisture are the main
concerns of management if the soil is cropped. Stubble
mulching, crop residue management, field windbreaks,
and’ stripcropping help control soil blowing, conserve
moisture, and maintain fertility and tilth. Including grasses
and legumes in the cropping system and planting green
manure crops also help maintain fertility and tilth.

This soil is well suited to tame pasture and hay. Al-
falfa, intermediate wheatgrass, and smooth bromegrass
are suitable. Seeding suitable tame pasture plants is an
effective means of controlling soil blowing and conserv-
ing moisture.

This soil is well suited to windbreaks and environmen-
tal plantings. All climatically suited trees and shrubs grow
well. Keeping crop residue on the surface during site
preparation helps control soil blowing. Cultivation and
applications of herbicide help control competing grasses
and weeds and conserve moisture.

This soil is well suited to building site development, but
the sides of shallow excavations can cave in. Septic tank
absorption fields function well, but the effluent from all
sanitary facilities can pollute shallow ground water. Ca-
pability unit llle-7; Sandy range site.
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Bo—Bon loam. This deep, moderately well drained,
nearly level soil is on flood plains. It is frequently flooded
for brief periods. Areas are 5 to 50 acres in size. They
are long and narrow and follow the pattern of streams.
The surface is smooth or slightly convex.

Typically, the surface layer is dark grayish brown loam
about 6 inches thick. The subsurface layer is dark gray-
ish brown and grayish brown, calcareous loam and silt
loam about 25 inches thick. The underlying material to a
depth of 60 inches is grayish brown and light brownish
gray, mottled, calcareous silt loam and loam. In places
lime is leached to a greater depth. In some areas the
underlying material contains more clay.

Iincluded with this soil in mapping are small areas of
Chaska, Clamo, and Lamo soils. The Chaska soils are
poorly drained and are near streams. The Clamo soils
are poorly drained and are on the lower parts of the
landscape. The Lamo soils contain more silt and less
sand than the Bon soil. Their position on the landscape
is similar to that of the Bon soil. Also included are grav-
elly and sandy spots less than 2 acres in size.

This Bon soil is high in fertility and content of organic
matter. Permeability is moderate. Available water capac-
ity is high. Runoff is slow.

Most areas are farmed. Some small and narrow areas
support native grass and are used for grazing or hay.
This soil has good potential for cultivated crops, tame
pasture and hay, rangeland, and windbreaks and envi-
ronmental plantings. It has poor potential for building
sites and sanitary facilities.

This soil is well suited to corn and small grain. Flood-
water delays planting in some years, but in most years
the additional moisture is beneficial and the flood
damage minor. In most years conserving moisture and
maintaining fertility and tilth are the main concerns of
management. Stubble mulching, crop residue manage-
ment, and grasses and legumes in the cropping system
conserve moisture and help to maintain fertility and tilth.

This soil is well suited to tame pasture and hay. Al-
falfa, intermediate wheatgrass, reed canarygrass, and
smooth bromegrass are suitable.

This soil is well suited to windbreaks and environmen-
tal plantings. Some areas are too small, however, to be
used as sites for windbreaks. All climatically suited trees
and shrubs grow well. A year of fallow prior to planting,
cultivation, and applications of herbicide. after planting
help control competing grasses and weeds and conserve
moisture.

This soil is generally unsuited to building site develop-
ment and sanitary facilities because of the flooding. Ca-
pability unit I-1; Overflow range site.

Ca—Chaska loam, channeled. This deep, poorly
drained, nearly level soil is on channeled bottom land. it
is frequently flooded for brief periods. Areas are 10 to
100 acres in size. They are long and narrow and include
the stream channel. Slopes are smooth or slightly
convex.
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Typically, the surface layer is dark gray, calcareous
loam about 9 inches thick. The underlying material to a
depth of 18 inches is stratified, .grayish brown and light
brownish gray, calcareous fine sandy loam. Below this to
a depth of 60 inches, it is dark gray, very dark gray, and
gray, mottled, calcareous clay loam stratified with thin
layers of silt loam and loamy fine sand. In places salts
are at the surface. In some areas the depth to lime is
more than 60 inches.

This soil is medium or high in fertility and moderate or
high in content of organic matter. Permeability is moder-
ate. Available water capacity is high. The water table is
at a depth of 1 to 3 feet in the spring of most years.
Runoff is slow.

Most areas remain in native grass and are used for
grazing. This soil has good potential for rangeland and
tame pasture and hay. It has poor potential for cultivated
crops and windbreaks and environmental plantings. In
some of the channels and meander scars where water
ponds, it has good potential for wetland wildlife habitat. It
has poor potential for building sites and sanitary facili-
ties.

This soil is well suited to rangeland. The natural plant
cover dominantly is big bluestem, switchgrass, indian-
grass, and prairie cordgrass. Clumps of native trees and
shrubs are along some of the channels. If the range is
overgrazed, the taller, more desirable grasses lose vigor
and are replaced by Kentucky bluegrass and sedges.

This soil generally is not suitable for cultivation with
modern machinery because it occurs as narrow areas
cut into small parcels by the channels. Selected areas
can be used for gardens. Applications of animal manure
and fertilizer help maintain fertility and tilth.

The small parcels between the channels are well
suited to tame pasture. Water tolerant grasses, such as
Garrison creeping foxtail and reed canarygrass, are best
suited.

Because of the meandering channels, this soil is
poorly suited to the windbreaks normally planted by ma-
chinery. All climatically suited trees and shrubs, however,
grow well on small sites selected for environmental
plantings. A year of fallow prior to planting and weed
control after planting help maintain the growth and vigor
of the trees. Competing vegetation can be controlled by
cultivation and by applications of herbicide.

This soil is unsuitable as a site for buildings and sani-
tary facilities because of the flooding and the wetness.
Capability unit Viw-1; Subirrigated range site.

Cb—Clamo silty clay loam. This deep, poorly
drained, nearly level soil is on bottom land. It is frequent-
ly flooded for long periods in spring during most years.
Areas are 10 to 75 acres in size. Most are long and
narrow and follow the course of streams. The surface is
smooth or slightly concave.

Typically, the surface layer is very dark gray silty clay
loam about 11 inches thick. The subsoil is about 19
inches thick. It is dark gray, firm silty clay loam in the
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upper part and gray and dark gray, firm, calcareous silty
clay loam and silty clay in the lower part. The underlying
material to a depth of 60 inches is gray, mottled, calcare-
ous silty clay loam. In places the surface layer contains
salts. In some areas lime is leached to a depth of more
than 18 inches.

Included with this soil in mapping are small areas of
Bon, Davis, and Lamo soils. These soils make up less
than 15 percent of any one mapped area. They are on
the higher parts of the landscape. They contain less clay
than the Clamo soil. ,

This Clamo soil is medium or high in fertility and mod-
erate or high in content of organic matter. Permeability is
slow. Available water capacity is high. The shrink-swell
potential also is high. The water table is within a depth of
3 feet in the spring of most years. Runoff is slow.

Most areas are farmed. This soil has good potential for
cultivated crops, tame pasture and hay, and windbreaks
and environmental plantings. It has poor potential for
building site development and sanitary facilities.

This soil is well suited to corn, small grain, and alfalfa
if it is adequately drained. Spring planting usually is de-
layed by the wetness caused by flooding or the high
water table. The soil dries slowly after a rain because it
is slowly permeable. In wet years late planted crops are
better suited than small grain. Open ditch drains help
remove excess water. Returning crop residue to the soil,
selecting a proper time for tillage, and including grasses
and legumes in the cropping system help maintain fertil-
ity and tilth. Chiseling and subsoiling improve water
intake.

This soil is well suited to tame pasture and hay. Garri-
son creeping foxtail and reed canarygrass are suitable.
Control of grazing during wet periods, proper stocking
rates, rotation grazing, clipping, weed control, and appli-
cations of fertilizer help keep the pasture in good condi-
tion after it is established. Well distributed watering sites
help obtain uniform grazing.

This soil is well suited to windbreaks and environmen-
tal plantings. Climatically suited trees and shrubs grow
well because of additional moisture provided by the
water table. Competing vegetation can be controlled by
cultivation and by applications of herbicide.

This soil is unsuitable as a site for buildings and sani-
tary facilities because of the flooding and the wetness.
Capability unit Ilw-3; Subirrigated range site.

CcB—Clarno loam, 3 to 6 percent slopes. This
deep, well drained, gently sloping and undulating soil is
on uplands. The gently sloping areas are long and
narrow and are on the sides of small drainageways and
large depressions. The undulating areas are irregular in
shape and are broken by small depressions and narrow
swales. The areas range from 10 to 150 acres in size.
The surface is smooth or slightly convex.

Typically, the surface layer is dark gray loam about 8
inches thick (fig. 6). The subsoil is friable loam about 17

SOIL SURVEY

/-7'gure 6.—Profile of Clarno loam, 3 to 6 percent slopes. This soil
is dark to a depth of about 14 inches. Depth is marked in feet.
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inches thick. The upper part is grayish brown and brown,
and the lower part is pale brown, is calcareous, and has
spots and streaks of soft lime. The underlying material to
a depth of 60 inches is pale brown and light brownish
gray, calcareous loam. On the lower parts of the land-
scape and in swales, the surface layer and the subsoil
extend to a greater depth. On the higher parts of the
landscape, they are thinner and lime is nearer the sur-
face.

Included with this soil in mapping are small areas of
Crossplain, Davison, and Tetonka soils. These soils
make up less than 15 percent of any one mapped area.
The Crossplain soils are somewhat poorly drained and
the Tetonka soils poorly drained. Both of these soils are
in swales and small depressions. Both contain more clay
in the subsoil than the Clarno soil. The Davison soils
have lime within 6 inches of the surface. They are on
slight rises on the lower parts of the landscape.

This Clarno soil is medium in fertility and moderate in
content of organic matter. Permeability is moderate in
the subsoil and moderately slow in the underlying materi-
al. Available water capacity is high. The shrink-swell po-
tential is moderate. Runoff is medium.

Most areas are farmed. This soil has good potential for
cultivated crops, tame pasture and hay, and windbreaks
and environmental plantings. it has fair potential for most
building sites and most sanitary facilities.

This soil is well suited to corn and small grain. Control-
ling erosion, conserving moisture, and maintaining tilth
are the main concerns of management. Slopes generally
are too short and irregular for contour farming and ter-
racing. Stubble muiching, crop residue management,
minimum tillage, and grassed waterways help control
erosion and conserve moisture. Field windbreaks trap
snow and thus increase the moisture supply. Including
grasses and legumes in the cropping system, planting
green manure crops, and applying animal manure help to
maintain and improve tilth, fertility, and the content of
organic matter.

Using the soil as tame pasture and hayland helps
control erosion. Alfalfa, intermediate wheatgrass, and
smooth bromegrass are suitable.

This soil is well suited to windbreaks and environmen-
tal plantings. A year of fallow prior to planting helps
eliminate competing grasses and weeds. Cultivation and
applications of herbicide help control the weeds and
grasses after the trees or shrubs are planted. Planting
trees on the contour helps control erosion and con-
serves moisture.

If buildings are constructed on this soil, reinforcing the
foundations and footings helps prevent the structural
damage caused by shrinking and swelling. Enlarging the
absorption area helps overcome the slow absorption of
liquid waste in septic tank absorption fields. Seepage
from sewage lagoons can be prevented by sealing the
bottom and sides of the lagoon. Surface smoothing or
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shaping is necessary in some areas. Capability unit 1le-2;
Silty range site.

CcC—Clarno loam, 6 to 9 percent slopes. This
deep, well drained, moderately sloping soil is on uplands,
generally on the sides of small drainageways and de-
pressions. Areas are 5 to 50 acres in size. Most are long
and narrow. The surface is smooth or slightly convex.

Typically, the surface layer is dark gray loam about 8
inches thick. The subsoil is friable loam about 17 inches
thick. The upper part is grayish brown and brown, and
the lower part is pale brown, is calcareous, and has
spots and streaks of soft lime. The underlying material to
a depth of 60 inches is pale brown and light brownish
gray, calcareous loam. On some of the higher parts of
the landscape, the surface layer and subsoil are thinner
and lime is nearer the surface. On some of the lower
parts, the surface layer is thicker.

This soil is medium in fertility and moderate in content
of organic matter. Permeability is moderate in the subsoil
and moderately slow in the underlying material. Available
water capacity is high. The shrink-swell potential is mod-
erate. Runoff is medium.

Most areas are used for cultivated crops or pasture.
This soil has fair potential for cultivated crops and good
potential for tame pasture and hay, rangeland, and wind-
breaks and environmental plantings. It has fair potential
for building sites and for some sanitary facilities.

This soil is suited to corn and small grain. Controlling
erosion is the main concern of management. Conserving
moisture and maintaining tilth are other concerns. Ter-
racing, contour farming, and grassed waterways are ef-
fective in controlling erosion. If slopes are too irregular
for terracing or contour farming, a tillage system that
leaves crop residue on the surface helps control erosion
and conserves moisture. Field windbreaks trap snow and
thus increase the moisture supply. Returning crop resi-
due to the soil, including grasses and legumes in the
cropping system, planting green manure crops, and ap-
plying animal manure help maintain and improve tilth and
fertility.

Seeding this soil to suitable tame pasture plants is an
effective way to control erosion. Alfalfa, intermediate
wheatgrass, and smooth bromegrass are suitable.

This soil is well suited to rangeland, but very few areas
are used as rangeland. The native vegetation is mainly
big bluestem, green needlegrass, grama grasses, and
Kentucky bluegrass. If the range is overgrazed or over-
stocked, the taller, more productive grasses lose vigor
and are replaced by needleandthread, buffalograss, and
Kentucky bluegrass.

This soil is well suited to windbreaks and environmen-
tal plantings. A year of fallow prior to planting helps
eliminate competing grasses and weeds. After the trees
or shrubs are planted, cultivation and applications of
herbicide help control the weeds and grasses and con-
serve moisture. Planting on the contour helps control
erosion and conserves moisture.
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If buildings are constructed on this soil, reinforcing the
foundations and footings helps prevent the structural
damage caused by shrinking and swelling. Enlarging the
absorption area helps overcome the slow absorption of
liquid waste in septic tank absorption fields. Considerable
surface smoothing or shaping is necessary if the soil is
used as a site for sewage lagoons. Capability unit llle-1;
Silty range site.

CdA—Clarno-Bonilla loams, 0 to 3 percent slopes.
These deep, well drained and moderately well drained,
nearly level soils are on uplands broken by many narrow
swales. Areas are 20 to 300 acres or more in size. Most
are broad and irregular in shape. Some are long and
narrow. The areas are about 45 to 55 percent Clarno soil
and 25 to 35 percent Bonilla soil. The Clarno soil is on
the higher parts of the landscape, in smooth and slightly
convex areas. The Bonilla soil is in swales. It is subject
to occasional flooding. The two soils occur as areas so
intermingled or so small that it is not practical to sepa-
rate them in mapping.

Typically, the Clarno soil has a surface layer of dark
gray loam about 8 inches thick. The subsoil is friable
loam about 17 inches thick. The upper part is grayish
brown and brown, and the lower part is pale brown and
is calcareous. The underlying material to a depth of 60
inches is pale brown and light brownish gray, calcareous
loam. In the cultivated areas on the higher parts of the
landscape, the surface layer and subsoil are thinner and
lime is at or near the surface.

Typically, the Bonilla soil has a surface layer of dark
gray loam about 10 inches thick. The subsoil is about 21
inches thick. The upper part is dark grayish brown and
grayish brown, very friable and friable loam and clay
joam, and the lower part is pale yeilow, caicareous, fri-
able clay loam. The underlying material to a depth of 60
inches is pale yellow and light yellowish brown, mottled,
calcareous clay loam.

Included with these soils in mapping are small areas of
Crossplain, Davison, and Tetonka soils. These included
soils make up less than 20 percent of any one mapped
area. The Crossplain and the Tetonka soils are in swales
and small depressions. They contain more clay in the
subsoil than the Clarno and Bonilla soils. Lime is nearer
the surface in the Davison soils than in the Clarno and
Bonilla soils.

The Clarno soil is medium in fertility and moderate in
content of organic matter. The Bonilla soil is high in
fertility and in content of organic matter. Permeability is
moderate in the subsoil of both soils and moderately
slow in the underlying material. Available water capacity

is high in both soils. The shrink-swell potential is moder-

ate. The Bonilla soil has a perched water table at a
depth of 3 to 6 feet most of the year. Runoff is slow on
both soils.

Most areas are farmed. These soils have good poten-
tial for cultivated crops, tame pasture and hay, and wind-
breaks and environmental plantings. They have fair po-
tential for most building sites and most sanitary facilities.
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These soils are well suited to corn and small grain. In
wet years spring planting is delayed because the Bonilla
soil is temporarily wet, but in most years the additional
moisture is beneficial. Maintaining fertility and tilth are
the main concerns of management. Crop residue man-
agement, stubble mulching, and minimum tillage con-
serve moisture and help to maintain tilth. Including
grasses and legumes in the cropping system helps to
maintain fertility and tilth.

These soils are well suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, and smooth brome-
grass are suitable.

These soils are well suited to windbreaks and environ-
mental plantings. All climatically suited trees and shrubs
grow well. A year of fallow prior to planting helps elimi-
nate competing grasses and weeds and conserves the
moisture needed for good growth and survival. Cultiva-
tion and applications of herbicide help control the
grasses and weeds after the trees or shrubs are planted.

The Clarno soil should be selected as a site for build-
ings or septic tank absorption fields because the Bonilla
soil is subject to flooding. Reinforcing the foundations
and footings and diverting runoff away from the buildings
help prevent the structure damage caused by shrinking
and swelling of the soil. Enlarging the absorption area
helps overcome the slow absorption of liquid waste in
septic tank absorption fields. Sealing the bottom and
sides of sewage lagoons helps to prevent excessive
seepage. Capability unit I-2; Clarno soil in Silty range
site, Bonilla soil in Overflow range site.

CeB—Clarno-Davison loams, 2 to 5 percent slopes.
These deep, well drained and moderately well drained,
gently sloping soils are in smooth or slightly convex
areas on uplands. Areas are 5 to 75 acres in size. Those
bordering depressions and narrow swales are long and
narrow. Those broken by many swales and depressions
3 acres or less in size are undulating and irregularly
shaped. The areas are about 45 to 55 percent Clarno
soil and 25 to 35 percent Davison soil. The two soils
occur as areas so intermingled or so small that it is not
practical to separate them in mapping.

Typically, the Clarno soil has a surface layer of dark
gray loam about 8 inches thick. The subsoil is friable
loam about 16 inches thick. It is brown in the upper part
and light brownish gray and calcareous in the lower part.
The underlying material to a depth of 60 inches is pale
brown and light brownish gray, calcareous clay loam. In
swales and slight depressions, the surface layer and
subsoil are thicker.

Typically, the Davison soil has a surface layer of very
dark gray, calcareous loam about 7 inches thick. To a
depth of 14 inches, the underlying material is grayish
brown and light brownish gray, calcareous clay loam.
Below this to a depth of 60 inches, it is light yellowish
brown and pale olive, mottied, calcareous clay loam.

Included with these soils in mapping are small areas of
Crossplain and Tetonka soils. These included soils make
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up less than 20 percent of any one mapped area. They
are more poorly drained than the Clarno and Davison
soils and contain more clay in the subsoil. They are in
swales and slight depressions.

The Clarno soil is medium in fertility and moderate in
content of organic matter. The Davison soil is low or
medium in fertility and low or moderate in content of
organic matter. A high content of lime in the Davison soil
adversely affects the availability of plant nutrients. Per-
meability is moderate in the subsoil and moderately siow
in the underlying material of both soils. Available water
capacity is high. The shrink-swell potential is moderate.
The Davison soil has a perched water table at a depth of
1.5 to 6 feet in the spring of most years. Runoff is
medium on both soils.

Most areas are farmed. These soils have good poten-
tial for cultivated crops, tame pasture and hay, and wind-
breaks and environmental plantings. The Clarno soil has
fair potential and the Davison soil poor potential for most
building sites and sanitary facilities.

These soils are well suited to corn and small grain.
Spring planting is delayed in some years because of
wetness, but in most years the additional moisture is
beneficial. As a result of the high content of lime, the
Davison soil is susceptible to soil blowing, which is the
major concern in managing cropped areas. Improving
and maintaining fertility and tilth are other concerns.
Crop residue management, stubble mulching, and mini-
mum tillage conserve moisture and help control soil
blowing. Field windbreaks and stripcropping also help
control soil blowing. Slopes commonly are too short and
irregular for terracing or contour farming. Including
grasses and legumes in the cropping system improves
fertility and tilth.

These soils are well suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, and smooth brome-
grass are suitable. Well distributed watering sites pro-
mote uniform grazing.

These soils are well suited to windbreaks and environ-
mental plantings. All climatically suited trees and shrubs
grow well. A year of fallow prior to planting helps elimi-
nate competing grasses and weeds and increases the
moisture supply. Cultivation and applications of herbicide
help control the grasses and weeds after the trees or
shrubs are planted.

The Clarno soil should be selected as a site for build-
ings and septic tank absorption fields because the Davi-
son soil has a seasonal high water table. Reinforcing the
foundations and footings of buildings helps prevent the
structure damage caused by shrinking and swelling. En-
larging the absorption area helps overcome the slow
absorption of liquid waste in septic tank absorption
fields. |f sewage lagoons are constructed on these soils,
land shaping is needed in some areas. Sealing the
bottom and sides of the lagoons helps prevent seepage.
Clarno soil in capability unit lle-2, Davison soil in capabili-
ty unit llle-8; both soils in Silty range site.
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CfA—Clarno-Davison-Crossplain complex, 0 to 2
percent slopes. These deep, well drained, moderately
well drained, and somewhat poorly drained, nearly level
soils are on uplands broken by many small swales and
depressions. Areas are 10 to 100 acres in size. Most are
broad and irregular in shape. Some are long and narrow.
The areas are about 35 to 45 percent Clarno soil, 25 to
35 percent Davison soil, and 15 to 25 percent Crossplain
soil.

The Clarno and Davison soils are on the mid and
higher parts of the landscape where the surface is
smooth or slightly convex. The Crossplain soil is in
swales and small depressions. It is frequently flooded for
brief periods in the spring of most years. The three soils
occur as areas so intermingled or so small that it is not
practical to separate them in mapping.

Typically, the Clarno soil has a surface layer of dark
gray loam about 8 inches thick. The subsoil is friable
loam about 17 inches thick. The upper part is brown, and
the lower part is light brownish gray and calcareous. The
underlying material to a depth of 60 inches is pale brown
and light brownish gray, calcareous clay loam. In slightly
concave areas, the surface layer and subsoil are thicker.

Typically, the Davison soil has a surface layer of very
dark gray, calcareous loam about 7 inches thick. To a
depth of 14 inches, the underlying material is grayish
brown and light brownish gray, calcareous clay loam.
Below this to a depth of 60 inches, it is light yellowish
brown and pale olive, mottled, calcareous clay loam.

Typically, the Crossplain soil has a surface layer of
dark gray clay loam about 8 inches thick. The subsoil is
firm clay loam about 31 inches thick. The upper part is
dark gray, and the lower part is olive gray and light olive
gray and is mottled. The underlying material to a depth
of 60 inches is light gray and light olive gray, mottled,
calcareous clay loam. In places the depth to lime is
greater.

The Clarno and Crossplain soils are medium or high in
fertility and moderate or high in content of organic
matter. The Davison soil is low or medium in fertility and
low or moderate in content of organic matter. The upper
part of the Clarno and Davison soils is moderately per-
meable. The subsoil of the Crossplain soil is slowly per-
meable. The underlying material of all three soils is mod-
erately slowly permeable. Available water capacity is
high in all three soils. The shrink-swell potential is high in
the subsoil of the Crossplain soil and moderate in the
underlying material of all three soils. During the spring in
most years, the water table is perched at a depth of 1.5
to 6 feet in the Davison soil and 1 to 4 feet in the
Crossplain soil. Runoff is slow on all three soils.

Most areas are farmed. These soils have good poten-
tial for cultivated crops, tame pasture and hay, and wind-
breaks and environmental plantings. The Clarno soil has
fair potential and the Davison and Crossplain soils poor
potential for most building sites and sanitary facilities.

These soils are well suited to corn and small grain.
Spring planting is delayed in most years because of
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wetness, but in most years the additional moisture is
beneficial. As a result of a high content of lime, the
Davison soil is susceptible to soil blowing. Maintaining or
improving fertility and tilth and improving water intake in
the Crossplain soil are other management concerns.
Chiseling or subsoiling improves water intake. Crop resi-
due management, stubble mulching, and minimum tillage
conserve moisture and help control soil blowing. Field
windbreaks and wind stripcropping also help control soil
blowing. Including grasses and legumes in the cropping
system helps maintain fertility and tilth.

These soils are well suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, and smooth brome-
grass are suitable. Well distributed watering sites pro-
mote uniform grazing.

These soils are well suited to windbreaks and environ-
mental plantings. All climatically suited trees and shrubs
grow well. A year of fallow prior to planting helps elimi-
nate competing grasses and weeds and conserves mois-
ture. Cultivation and applications of herbicide help con-
trol the grasses and weeds after the trees or shrubs are
planted.

The Clarno soil should be selected as a building site
because the Davison and Crossplain soils are wet. Rein-
forcing foundations and footings helps prevent the struc-
ture damagé caused by shrinking and swelling. If sewage
lagoons are installed on the Clarno soil, the bottom and
sides should be sealed to prevent seepage. The Clarno
soil is suitable as a septic tank absorption field if the
absorption area is enlarged to overcome the slow ab-
sorption of liquid waste. Clarno soil in capability unit I-2,
Davison soil in capability unit lle-4, Crossplain soil in
capability unit llw-1; Clarno and Davison soils in Silty
range site, Crossplain soil in Overflow range site.

chB—Clarno-Ethan loams, 3 to 6 percent slopes.
These deep, well drained soils are on uplands. Areas are
5 to 100 acres in size. Those on the sides of small
drainageways and depressions are gently sloping and
long and narrow. Those that are broken by many swales
and depressions are undulating and irregularly shaped.
The areas are about 45 to 55 percent Clarno soil and 35
to 45 percent Ethan soil. The Clarno soil is on the
smoother parts of the landscape. The Ethan soil is on
the tops and upper sides of convex knolls and ridges.
The two soils occur as areas so intermingled or so small
that it is not practical to separate them in mapping.

Typically, the Clarno soil has a surface layer of dark
grayish brown loam about 8 inches thick. The subsoil is
friable loam about 17 inches thick. The upper part is
grayish brown and brown, and the lower part is light
yellowish brown, is calcareous, and has spots and
streaks of soft lime. The underlying material to a depth
of 60 inches is pale brown, light brownish gray, and light
yellowish brown, calcareous loam. In swales and depres-
sions, the surface layer and subsoil are thicker.

Typically, the Ethan soil has a surface layer of dark
grayish brown, calcareous loam about 9 inches thick.

SOIL SURVEY

The underlying material to a depth of 60 inches is light
brownish gray and pale yellow, calcareous loam and clay
loam. On some of the higher parts of the landscape, the
surface layer is thinner.

Included with these soils in mapping are small areas of
Crossplain and Tetonka soils. These included soils make
up less than 10 percent of any one mapped area. They
are in small depressions and swales and are somewhat
poorly drained or poorly drained.

The Clarno soil is medium in fertility and moderate in
content of organic matter. The Ethan soil is low or
medium in fertility and low or moderate in content of
organic matter. Permeability is moderate in the subsoil of
both soils and moderately slow in the underlying materi-
al. Available water capacity is high. The shrink-swell po-
tential is moderate. Runoff is medium.

Most areas are farmed. These soils have good poten-
tial for cultivated crops, tame pasture and hay, and wind-
breaks and environmental plantings. They have fair po-
tential for most building sites and sanitary facilities.

These soils are suited to corn and small grain. Control-
ling erosion and conserving moisture are the main con-
cerns of management. Maintaining fertility and tilth are
other management concerns. Siopes commonly are too
irregular for contour farming or terracing. Crop residue
management, stubble mulching, minimum tillage, and
field windbreaks help control erosion and conserve mois-
ture. Including grasses and legumes in the cropping
system helps maintain fertility and tilth.

Seeding these soils to suitable tame pasture plants is
effective in controlling erosion and conserving moisture.
Alfalfa, crested wheatgrass, pubescent wheatgrass, bro-
megrass, and intermediate wheatgrass are suitable. Well
distributed watering sites promote uniform grazing.

The Clarno soil is well suited to windbreaks and envi-
ronmental plantings. Optimum tree growth is unlikely,
however, on the Ethan soil. A year of fallow prior to
planting helps eliminate competing grasses and weeds
and increases the moisture supply. Cultivation and appli-
cations of herbicide help control the grasses and weeds
and thus increase survival and growth rates.

Reinforcing the foundations and footings of buildings
constructed on these soils helps prevent the structure
damage caused by shrinking and swelling. Enlarging the
absorption area of septic tank absorption fields helps
overcome the slow absorption of liquid waste in these
soils. Sealing the bottom and sides of sewage lagoons
helps to prevent seepage. Clarno soil in capability unit
lle-2, Ethan soil in capability unit llle-6; both soails in Silty
range site.

Ck—Crossplain clay loam. This deep, poorly drained,
nearly level soil is in swales and shallow drainageways
on uplands. It is frequently flooded for brief periods in
the spring of most years. Individual areas are long and
narrow and range from 3 to 40 acres in size. Slopes are
smooth or slightly concave.

Typically, the surface layer is dark gray clay loam
about 10 inches thick. The subsoil is mottled, firm clay
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loam about 28 inches thick. The upper part is dark gray
and olive gray, and the lower part is light olive gray. The
lower part is calcareous and has accumulations of
gypsum crystals. The underlying material to a depth of
60 inches is light olive gray, mottled, calcareous clay
loam. In places the depth to lime is greater. In some
areas there is a gray subsurface layer.

Included with this soil in mapping are small areas of
Canisteo and Davison soils. These soils make up less
than 15 percent of any one mapped area. They are on
the edges of the swales and drainageways. They contain
less clay than the Crossplain soil.

This Crossplain soil is medium or high in fertility and
moderate or high in content of organic matter. Perme-
ability is slow in the subsoil and moderately slow in the
underlying material. Available water capacity is high. The
shrink-swell potential is high in the subsoil and moderate
in the underlying material. The water table is perched at
a depth of 1 to 4 feet in the spring of most years. Runoff
is very slow.

Most areas are farmed. This soil has good potential for
cultivated crops, tame pasture and hay, and windbreaks
and environmental plantings. It has fair potential for wet-
land wildlife habitat and poor potential for building sites
and most sanitary facilities.

This soil is well suited to corn and small grain. Spring
planting usually is delayed by the wetness caused by
flooding or the water table. Improving water intake and
maintaining tilth are the main concerns of management.
Tilth deteriorates if this soil is tilled when wet. Managing
crop residue, stubble mulching, chiseling or subsoiling,
and including grasses and legumes in the cropping
system improve water intake and help to maintain fertility
and tilth.

This soil is well suited to tame pasture and hay. Al-
falfa, Garrison creeping foxtail, intermediate wheatgrass,
and reed canarygrass are suitable.

This soil is well suited to windbreaks and environmen-
tal plantings. All climatically suited trees and shrubs grow
well. A year of fallow prior to planting helps eliminate
competing grasses and weeds. Cultivation and applica-
tions of herbicide help control the grasses and weeds
and thus conserve the moisture needed for growth and
survival.

Because it is wet and subject to flooding, this soil is
poorly suited to building site development and most sani-
tary facilities. It is suitable as a site for sewage lagoons;
the embankments of the lagoon hold back floodwater.
Capability unit llw-1; Overflow range site.

Co—Crossplain-Clarno complex. These deep, some-
what poorly drained and moderately well drained, nearly
level soils are on uplands that are broken by many small
depressions and narrow swales. Areas are 50 to 300
acres in size and are irregular in shape. They are about
40 to 50 percent Crossplain soil and 35 to 45 percent
Clarno soil. The Crossplain soil is in narrow swales and
shallow depressions in areas where the surface is
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smooth or slightly concave. It is frequently flooded for
brief periods in the spring of most years. The Clarno soil
is on the higher parts of the landscape where the sur-
face is smooth or slightly convex. The two soils occur as
areas so intermingled or so small that it is not practical
to separate them in mapping.

Typically, the Crossplain soil has a surface layer of
dark gray clay loam about 8 inches thick. The subsoil is
mottled, firm clay loam about 31 inches thick (fig. 7). It is
dark gray in the upper part and is olive gray and light
olive gray and calcareous in the lower part. The underly-
ing material to a depth of 60 inches is light gray and light
olive gray, mottled, calcareous clay loam. In places the
depth to lime is greater. In some areas there is a gray
subsurface layer.

Typically, the Clarno soil has a surface layer of dark
gray loam about 10 inches thick. The subsoil is mottled,
friable loam about 14 inches thick. The upper part is
brown, and the lower part is light brownish gray, is cal-
careous, and has spots and streaks of lime. The underly-
ing material to a depth of 60 inches is pale brown and
light brownish gray, mottled, calcareous clay loam having
accumulations of gypsum. In shallow swales the surface
layer and subsoil are thicker.

Included with these soils in mapping are small areas of
Davison soils. These included soils make up less than
15 percent of any one mapped area. They have lime that
is nearer the surface than that in Crossplain and Clarno
soils. Their position on the landscape is similar to that of
the Clarno soil.

The Crossplain and Clarno soils are medium or high in
fertility and moderate or high in content of organic
matter. Permeability is slow in the subsoil of the Cross-
plain soil and moderate in the subsoil of the Clarno soil.
It is moderately slow in the underlying material of both
soils. Available water capacity is high in both soils. The
shrink-swell potential is moderate in the underlying mate-
rial. During the spring of most years, the water table is
perched at a depth of 1 to 4 feet in the Crossplain soil
and 3.5 to 6 feet in the Clarno soil. Runoff is slow on
both soils.

Most areas are farmed. These soils have good poten-
tial for cultivated crops, tame pasture and hay, and wind-
breaks and environmental plantings. The Crossplain soil
has poor potential and the Clarno soil fair potential for
most building sites and sanitary facilities.

These soils are well suited to corn and small grain.
Planting is delayed in most years because of wetness on
the Crossplain soil, but in most years the additional mois-
ture is beneficial. Maintaining fertility and tilth and im-
proving water intake on the Crossplain soil are the main
concerns of management. Tilth deteriorates if the Cross-
plain soil is” cultivated when wet. Stubble mulching, crop
residue management, grasses and legumes in the crop-
ping system, timely tillage, and chiseling or subsoiling
improve water intake and help to maintain fertility and
tilth.



Figure 7.—Profile of Crossplain clay loam, in an area of Crossplain-
Clarno complex. The dark, firm subsoil is at a depth of about 8
inches. Depth is marked in feet.

SOIL SURVEY

These soils are well suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, and smooth brome-
grass are suitable in most areas. Reed canarygrass and
Garrison creeping foxtail are suitable in the wetter areas.
Well distributed watering sites promote uniform grazing.

These soils are well suited to windbreaks and environ-
mental plantings. All climatically suited trees and shrubs
grow well. A year of fallow prior to planting, cultivation,
and applications of herbicide help eliminate competing
grasses and weeds and increase the moisture supply.

The Clarno soil should be selected as a site for build-
ings or septic tank absorption fields because the Cross-
plain soil is subject to flooding. Reinforcing foundations
and footings, diverting runoff away from buildings, and
providing subsurface drainage help prevent the structure
damage caused by the shrinking and swelling and tem-
porary wetness of the soil. Enlarging the absorption area
helps overcome the slow absorption of liquid waste in
septic tank absorption fields. Sealing the bottom and
sides of sewage lagoons helps to prevent seepage.
Crossplain soil in capability unit llw-1, Overflow range
site; Clarno soil in capability unit 1-2, Siity range site.

Cr—Crossplain-Dudley complex. These deep, some-
what poorly drained, nearly level soils are on uplands.
Areas are irregular in shape and 50 to 100 acres in size.
They are about 50 to 60 percent Crossplain soil and 20
to 30 percent Dudley soil. The two soils occur as areas
so intermingled or so small that it is not practical to
separate them in mapping. Both are in swales and are
frequently flooded for brief periods in the spring of most
years. The Dudley soil generally is in the slightly convex,
higher areas.

Typically, the Crossplain soil has a surface layer. of
dark gray clay loam about 8 inches thick. The subsoil is
mottled, firm clay loam about 31 inches thick. It is dark
gray in the upper part and is olive gray and light olive
gray and calcareous in the lower part. The underlying
material to a depth of 60 inches is light gray and light
olive gray, mottled, calcareous clay loam. In places the
depth to lime is greater. In some areas there is a gray
subsurface layer.

Typically, the Dudley soil has a surface layer of dark
gray loam about 7 inches thick. The subsurface layer is
gray silt loam about 3 inches thick. The subsoil is about
25 inches thick. It is dark gray, dark grayish brown, and
grayish brown, firm and very firm clay loam and clay in
the upper part and light yeIIOW|sh brown, very firm, mot-
tled, calcareous clay loam in the lower part. The underly-
ing material to a depth of 60 inches is light gray and light
olive gray, mottled, calcareous clay loam.

Included with these soils in mapping are small areas of
Clarno and Davison soils. These included soils make up
less than 20 percent of any one mapped area. They
contain less clay in the subsoil than the Crossplain and
Dudley soils. They are on rises on the higher parts of the
landscape.

The Crossplain and Dudley soils are medium or high in
fertility and moderate or high in content of organic
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matter. Permeability is slow in the subsoil of the Cross-
plain soil and very slow in the subsoil of the Dudley soil.
It is moderately slow in the underlying material of both
soils. Available water capacity is high in the Crossplain
soil and medium in the Dudley soil. The Dudley soil has
a claypan subsoil that restricts root penetration. The
shrink-swell potential is high in the subsoil of both soils
and moderate in the underlying material. The Crossplain
soil has a perched water table at a depth of 1 to 4 feet
in the spring of most years. Runoff is slow on both soils.

Most areas are farmed. These soils have good poten-
tial for cultivated crops and tame pasture and hay. The
Crossplain soil has good potential and the Dudley soil
poor potential for windbreaks and environmental plant-
ings. Both soils have poor potential for most building
sites and sanitary facilities.

These soils are suited to tame pasture and hay. Pas-
ture plants that can grow in spite of the dense claypan
subsoil in the Dudley soil are best suited. Alfalfa, inter-
mediate wheatgrass, pubescent wheatgrass, and smooth
bromegrass are suitable in most areas and reed canary-
grass and Garrison creeping foxtail in the wetter areas.

The Crossplain soil is suited to corn and small grain.
The Dudley soil is better suited to small grain, grain
sorghum, and grasses and legumes than to corn be-
cause the claypan subsoil restricts root penetration.
Planting is delayed in most years because of wetness,
but the additional moisture usually is beneficial. Tilth de-
teriorates if the soils are worked when wet. Conserving
moisture, maintaining fertility and tilth, and improving
water intake are the main concerns of management.
Stubble mulching, crop residue management, timely til-
lage, and grasses and legumes in the cropping system
conserve moisture and help to maintain fertility and tilth.
Chiseling or subsoiling improves water intake and helps
to maintain tilth.

The Crossplain soil is well suited and Dudley soil
poorly suited to windbreaks and environmental plantings.
Optimum growth and survival are unlikely on the Dudley
soil because of the adverse effect of the sodium. A year
of fallow prior to planting helps eliminate competing
grasses and weeds and conserves moisture. Cultivation
and applications of herbicide help control the grasses
and weeds after the trees or shrubs are planted.

In the areas of Crossplain soil used as rangeland, the
natural vegetation dominantly is big bluestem, switch-
grass, Canada wildrye, porcupinegrass, and Kentucky
bluegrass. On the Dudley soil, it mainly is western wheat-
grass, green needlegrass, and blue grama. If the range
is overused, the taller grasses lose vigor and are re-
placed by Kentucky bluegrass, blue grama, sedges, and
weeds.

These soils generally are not suitable as sites for
buildings and septic tank absorption fields because of
flooding and wetness. They are suitable as sites for
sewage lagoons; the embankments of the lagoon hold
back floodwater. Crossplain soil in capability unit llw-1,
Overflow range site; Dudley soil in capability unit 1Vs-3,
Claypan range site.
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DaA--Davis loam, 0 to 3 percent slopes. This deep,
well drained, nearly level soil is on iow terraces. It is
subject to rare flooding for brief periods in the spring.
Areas are 10 to 150 acres in size. Those occurring as
broad areas on low terraces are irregularly shaped.
Those along streams are long and narrow. The surface
is smooth or slightly concave.

Typically, the surface layer is dark grayish brown loam
about 10 inches thick (fig. 8). The subsoil is dark grayish
brown and dark gray, friable loam about 26 inches thick.
It is calcareous in the lower part. The underlying material
to a depth of 60 inches is brown and pale brown, calcar-
eous loam and clay loam. In places lime is nearer the
surface. In some areas the soil is somewhat poorly
drained.

Included with this soil in mapping are small areas of
Clamo soils. These soils make up less than 15 percent
of any one mapped area. They are lower on the land-
scape than the Davis soil and are poorly drained. Also,
they contain more clay.

This Davis soil is high in fertility and content of organic
matter. Permeability is moderate. Available water capac-
ity is high. The shrink-swell potential is moderate. Runoff
is slow.

Most areas are farmed. This soil has good potential for
cultivated crops, tame pasture and hay, and windbreaks
and environmental plantings. It has poor potential for
most building sites and fair potential for sanitary facilities.

This soil is well suited to corn and small grain. Planting
is delayed in some years because of the wetness
caused by flooding, but in most years the additional
moisture is beneficial. Conserving moisture and maintain-
ing fertility and tilth are the main concerns of manage-
ment. Stubble mulching, crop residue management, and.
grasses and legumes in the cropping system conserve
moisture and help to maintain fertility and tilth.

This soil is well suited to tame pasture and hay. Al-
falfa, Garrison creeping foxtail, intermediate wheatgrass,
and smooth bromegrass are suitable.

This soil is well suited to windbreaks and environmen-
tal plantings. Areas that are too small to be used as sites
for windbreaks are suited to environmental plantings that
can be hand planted. All climatically suited trees and
shrubs grow well. A year of fallow prior to planting and
control of competing grasses and weeds through cultiva-
tion and applications of herbicide help to establish plant-
ings and to maintain growth and vigor.

Because it is subject to flooding, this soil is poorly
suited to most kinds of building site development. En-
larging the absorption area helps overcome the slow
absorption of liquid waste if the soil is used as a septic
tank absorption field. Sealing the bottom and sides of
sewage lagoons helps prevent seepage. Capability unit |-
1; Overflow range site.

DaB—Davis loam, 3 to 6 percent slopes. This deep,
well drained, gently sloping soil is on foot slopes and
alluvial fans. It generally receives runoff from adjacent
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soils. Areas are irregular in shape and range from 5 to
75 acres in size. The surface is smooth or slightly con-
cave.

Typically, the surface layer is dark grayish brown loam
about 10 inches thick. The subsoil is dark grayish brown
and dark gray, friable loam about 26 inches thick. It is
calcareous in the lower part. The underlying material to a
depth of 60 inches is brown and pale brown, calcareous
loam and clay loam.

Figure 8.—Profile of Davis loam, 0 to 3 percent slopes. This soil is
dark and friable to a depth of more than 24 inches. Depth is
marked in feet.

SOIL SURVEY

This soil is high in fertility and content of organic
matter. Permeability is moderate. Available water capac-
ity is high. The shrink-swell potential is moderate. Runoff
is medium.

Most areas are farmed. Those adjacent to more slop-
ing areas support native grass and are used for range
and hay. This soil has good potential for cultivated crops,
tame pasture and hay, rangeland, and windbreaks and
environmental plantings. It has fair potential for most
building sites and sanitary facilities.

This soil is well suited to corn and small grain. Control-
ling erosion is the main concern of management. Con-
serving moisture and maintaining fertility and tilth are
other management concerns. Crop residue management,
stubble mulching, minimum tillage, and grassed water-
ways help control erosion and conserve moisture. Most
areas are too narrow for contour farming or terracing.
Including grasses and legumes in the cropping system
helps maintain fertility and tilth.

This soil is well suited to tame pasture and hay. Al-
falfa, intermediate wheatgrass, and smooth bromegrass
grow well. A cover of those plants reduces soil and
water losses.

This soil is well suited to windbreaks and environmen-
tal plantings. All climatically suited trees and shrubs grow
well. A year of fallow prior to planting, cultivation, and
applications of herbicide help control competing grasses
and weeds and conserve the moisture needed for estab-
lishing and maintaining the trees or shrubs.

Reinforcing the foundations and footings of buildings
constructed on this soil and diverting runoff away from
the buildings help prevent the structure damage caused
by shrinking and swelling. Enlarging the absorption area
helps overcome the slow absorption of liquid waste in
septic tank absorption fields. If sewage lagoons are con-
structed on this soil, surface shaping may be needed.
Sealing the bottom and sides of sewage lagoons helps
to prevent seepage. Capability unit lle-1; Silty range site.

DeB—Delmont loam, 3 to 6 percent slopes. This
somewhat excessively drained, gently sloping soil is on
terraces. It is shallow over sand and gravel. Areas are 20
to 150 acres in size. Some are long and narrow, and
others are irregular in shape. The surface is smooth or
slightly convex.

Typically, the surface layer is dark gray loam about 9
inches thick. The subsoil is friable loam about 8 inches
thick. It is dark gray in the upper part and dark grayish
brown in the lower part. The underlying material to a
depth of 60 inches is multicolored, calcareous sand and
gravel (fig. 9). On the lower parts of the landscape, the
depth to sand and gravel is more than 17 inches, and on
some of the ridges, it is less than 10 inches.

Included with this soil in mapping are small areas of
Blendon and Hand soils. These soils make up less than
15 percent of any one mapped area. They do not have
sand and gravel in the underlying material. Blendon soils
are in some of the swales. Hand soils occur as areas
intermingled with areas of the Delmont soil.
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This Delmont soil is low in fertility and moderate in
content of organic matter. Permeability is moderate in
the subsoil and rapid in the underlying sand and gravel.
Available water capacity is low. Runoff is medium.

Figure 9.—Profile of Delmont loam, 3 to 6 percent slopes. Sand and
gravel are at a depth of about 17 inches. Depth is marked in feet.
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This soil is farmed or used as rangeland or hayland. It
has’ fair potential for cultivated crops, tame pasture and
hay, windbreaks and environmental plantings, and range-
land. It has good potential for building sites and poor
potential for most sanitary facilities.

In the areas used as rangeland, the natural plant cover
dominantly is needleandthread, little bluestem, dropseed,
blue grama, and sedges. Maintaining a good grass cover
and ground mulch-conserves moisture and helps to con-
trol erosion. If the range is overused, needlegrasses and
little bluestem lose vigor and are replaced by less pro-
ductive short grasses, such as blue grama. If overuse
continues for many years, the extent of weeds increases.
Also, the size of bare areas increases, thus increasing
the risk of erosion and the rate of runoff.

Using this soil for tame pasture and hay is effective in
controlling erosion and conserving moisture. Droughti-
ness limits forage production in dry years. Crested
wheatgrass and pubescent wheatgrass are suitable.

Because it is droughty, this soil is better suited to
small grain than to late maturing crops, such as corn.
Conserving moisture and controlling erosion are the main
concerns of management. Crop residue management,
stubble mulching, minimum tillage, and stripcropping con-
serve moisture and help to control erosion. Including
grasses and legumes in the cropping system helps main-
tain fertility and tilth.

This soil is suited to windbreaks and environmental
plantings. Optimum survival and growth are unlikely in
most years, however, because of the low available water
capacity. Proper site preparation and weed control con-
serve needed moisture. Cultivation and applications of
herbicide control weeds.

This soil is well suited to building site development, but
the sides of shallow excavations tend to cave in. Septic
tank absorption fields function well on this soil, but the
effluent from all sanitary facilities can pollute shallow
ground water. The soil is a source of sand and gravel for
construction uses. Capability unit IVs-2; Shallow to
Gravel range site.

DnA—Delmont-Enet loams, 0 to 3 percent slopes.
These somewhat excessively drained and well drained,
nearly level soils are in smooth or slightly convex areas
on terraces. The Delmont soil is shallow over sand and
gravel and the Enet soil moderately deep over sand and
gravel. Areas are 10 to 75 acres in size. Some are long
and narrow, and others are irregular in shape. They are
about 55 to 65 percent Delmont soil and 25 to 35 per-
cent Enet soil. The two soils occur as areas so intermin-
gled or so small that it is not practical to separate them
in mapping.

Typically, the Delmont soil has a surface layer of dark
gray loam about 9 inches thick. The subsoil is friable
loam about 8 inches thick. It is dark gray in the upper
part and dark grayish brown in the lower part. The under-
lying material to a depth of 60 inches is multicolored,
calcareous sand and gravel. On some of the ridges, the
sand and gravel is nearer the surface.



24

Typically, the Enet soil has a surface layer of very dark
gray loam about 9 inches thick. The subsoil is friable
loam about 16 inches thick. It is very dark gray in the
upper part and dark brown in the lower part. The under-
lying material to a depth of 60 inches is multicolored,
calcareous sand and gravel.

Included with these soils in mapping are small areas of
Blendon soils. These included soils make up less than
10 percent of any one mapped area. They are in some
of the swales. They do not have sand and gravel in the
underlying material.

The Delmont soil is low in fertility and moderate in
content of organic matter. The Enet soil is medium in
fertility and moderate in content of organic matter. Per-
meability is moderate in the subsoil of both soils and
rapid in the underlying sand and gravel. Available water
capacity is low in the Delmont soil and moderate in the
Enet soil. Runoff is slow on both soils.

These soils are farmed or used as rangeland or hay-
land. They have fair potential for cultivated crops and for
windbreaks and environmental plantings. The Delmont
soil has poor potential for rangeland and fair potential for
tame pasture and hay. The Enet soil has good potential
for tame pasture and hay and for rangeland. Both soils
have good potential for most building sites and poor
potential for most sanitary facilities.

These soils are better suited to small grain than to late
maturing crops, such as corn, because they are
droughty. Conserving moisture is the main concern of
management if the soils are cropped. Crop residue man-
agement, stubble mulching, and minimum tillage con-
serve moisture. Including grasses and legumes in the
cropping system helps maintain fertility and tilth.

Using these soils for tame pasture and hay is effective
in conserving moisture. The low or moderate available
water capacity limits forage production in dry years.
Crested wheatgrass and pubescent wheatgrass are suit-
able.

These soils are well suited to rangeland. The natural
plant cover dominantly is needleandthread, little blues-
tem, dropseed, .green needlegrass, blue grama, and
sedges. Maintaining a good grass cover and ground
mulch conserves moisture. If the range is overused,
needlegrasses and bluestem lose vigor and are replaced
by blue grama, sedges, and weeds.

Optimum growth and survival of windbreaks and envi-
ronmental plantings cannot be expected because these
soils are droughty. Drought resistant trees and shrubs
can be established if they are planted by hand. A year of
fallow prior to planting helps eliminate competing
grasses and weeds and conserves moisture. Cultivation
and applications of herbicide help control the grasses
and weeds and conserve moisture after the trees or
shrubs are planted.

These soils are well suited to building site develop-
ment, but the sides of shallow excavations tend to cave
in. Septic tank absorption fields function well on these
soils, but the effluent from all sanitary.facilities can pol-
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lute shallow ground water. The Delmont soil is a source
of sand and gravel. Delmont soil in capability unit ills-3,
Shallow to Gravel range site; Enet soil in capability unit
lIs-3, Silty range site.

EaC—Egan-Ethan complex, 5 to 9 percent slopes.
These deep, well drained soils are on uplands. Areas are
10 to 150 acres in size. Those on the sides of drain-
ageways are moderately sloping and long and narrow.
Those that are broken by small depressions and narrow
swales are gently rolling and irregularly shaped. The
areas are about 60 to 70 percent Egan soil and 25 to 35
percent Ethan soil. The Egan soil is on the mid and
lower parts of the landscape where the surface is
smooth or slightly convex. The Ethan soil is on the
higher parts of the landscape where the surface is
convex. The two soils occur as areas so intermingled or
so small that it is not practical to separate them in
mapping.

Typically, the Egan soil has a surface layer of dark
grayish brown silty clay loam about 9 inches thick. The
subsoil is brown, friable and very friable silty clay loam
about 18 inches thick. It is mottled and calcareous in the
lower part. The underlying material to a depth of 60
inches is light brownish gray and light yellowish brown,
calcareous clay loam. The surface layer and subsoil are
thinner on the higher parts of the landscape.

Typically, the Ethan soil has a surface layer of dark
gray, calcareous clay loam about 9 inches thick. The
underlying material to a depth of 60 inches is light
brownish gray and pale yellow, calcareous clay loam. On
some of the higher parts of the landscape, the surface
layer is thinner and lighter in color. On some of the lower
parts, it is thicker.

Included with these soils in mapping are small areas of
Whitewood and Worthing soils. These included soils
make up less than 5 percent of any one mapped area.
The Whitewood soils are somewhat poorly drained and
are in some of the swales. The Worthing soils contain
more clay than the Egan and Ethan soils. They are very
poorly drained and are in depressions and deep swales.

The Egan soil is medium in fertility and moderate in
content of organic matter. The Ethan soil is low or
medium in fertility and low or moderate in content of
organic matter. Permeability is moderate in the upper
part of both soils and moderately slow in the underlying
material. Available water capacity is high. The shrink-
swell potential is moderate. Runoff is medium.

Most areas are farmed. These soils have fair potential
for cultivated crops and good potential for tame pasture
and hay and windbreaks and environmental plantings.
They have fair potential for most building sites and sani-
tary facilities.

These soils are suited to corn and small grain. Control-
ling erosion and conserving moisture are the main con-
cerns of management if these soils are cropped. Contour
farming, terraces, and grassed waterways generally help
control erosion and conserve moisture, but they are not
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practical in areas where slopes are short and irregular.
Crop residue management, stubble mulching, and mini-
mum tillage conserve moisture and help control erosion
in those areas. Including grasses and legumes in the
cropping system, planting green manure crops, and ap-
plying animal manure improve tilth and fertility.

Seeding these soils to suitable tame pasture plants is
an effective means of controlling erosion and conserving
moisture. Alfalfa, crested wheatgrass, intermediate
wheatgrass, pubescent wheatgrass, and smooth brome-
grass are suitable.

These soils are suited to windbreaks and environmen-
tal plantings. All climatically suited trees and shrubs grow
well on the Egan soil, but optimum growth is unlikely on
the Ethan soil. A year of fallow prior to planting and
weed control after planting conserve the moisture
needed for tree growth. Planting the trees on the contour
helps control erosion and conserves moisture.

Reinforcing the foundations and footings of buildings
constructed on these soils and diverting runoff away
from the buildings help prevent the structure damage
caused by shrinking and swelling. Enlarging the absorp-
tion area helps overcome the slow absorption of liquid
waste in septic tank absorption fields. If sewage lagoons
are installed on these soils, considerable land shaping
may be necessary. Sealing the bottom and sides of the
lagoon helps to prevent seepage. Egan soil in capability
unit 1lle-2, Ethan soil in capability unit IVe-2; both soils in
Silty range site.

EbC—Ethan loam, 6 to 9 percent slopes. This deep,
well drained, moderately sloping and gently rolling soit is
on uplands. Areas are 5 to 100 acres in size. Those on
the sides of drainageways and deeply entrenched de-
pressions are long and narrow. Those that are broken by
many narrow swales and depressions are irregularly
shaped. The surface is convex or smooth.

Typically, the surface layer is dark grayish brown, cal-
careous loam about 9 inches thick. The underlying mate-
rial to a depth of 60 inches is light brownish gray and
pale yellow, calcareous loam and clay loam. On some of
the lower slopes, the surface layer is thicker. On the
higher parts of the landscape, it is thinner and lighter in
color.

Included with this soil in mapping are small areas of
Bonilla, Crossplain, and Tetonka soils. These soils make
up less than 10 percent of any one mapped area. The
Bonilla and Crossplain soils are in swales and are more
poorly drained than the Ethan soil. Also, they have a
thicker surface layer and are deeper to lime. The Te-
tonka soils are poorly drained and are in small depres-
sions. They contain more clay than the Ethan soil.

This Ethan soil is low or medium in fertility and low or
moderate in content of organic matter. It is moderately
permeable in the upper part and moderately slowly per-
meable in the underlying material. Available water capac-
ity is high. The shrink-swell potential is moderate. Runoff
is medium.

25

This soil is farmed or-used as rangeland or hayland. It
has good potential for rangeland and fair potential for
cultivated crops, tame pasture and hay, and windbreaks
and environmental plantings. It has fair potential for
building sites and poor potential for most sanitary facili-
ties.

This soil is well suited to rangeland. The natural plant
cover dominantly is big bluestem, green needlegrass,
porcupinegrass, blue grama, and sedges. If the range is
overused, neediegrasses and bluestems lose vigor and
are replaced by blue grama and sedges. After continued
overuse, Kentucky bluegrass and weeds occupy the site.

This soil is suited to corn and small grain. Controlling
erosion and conserving moisture are the main concerns
of management if the soil is cropped. Maintaining or
improving fertility is another concern. Contour farming,
terraces, and grassed waterways generally help control
erosion and conserve moisture, but they are not practical
in areas where slopes are short and irregular. Crop resi-
due management, stubble mulching, minimum tillage,
and exclusion of row crops from the cropping system
help to prevent excessive soil loss and conserve mois-
ture in those areas. Including grasses and legumes in
the cropping system, planting green manure crops, and
applying animal manure improve tilth and fertility.

Seeding this soil to suitable tame pasture plants is an
effective means of controlling erosion and conserving
moisture. Alfaifa, crested wheatgrass, pubescent wheat-
grass, intermediate wheatgrass, and smooth bromegrass
are suitable.

This soil is suited to windbreaks and environmental
plantings, but the choice of species is limited and opti-
mum growth unlikely. A year of faliow prior to planting
helps eliminate competing grasses and weeds. Cultiva-
tion and applications of herbicide help control grasses
and weeds and conserve moisture after the trees or
shrubs are planted. Planting the trees on the contour
helps to control erosion and conserves moisture.

Reinforcing the foundations and footings of buildings
constructed on this soil and diverting runoff away from
the buildings help prevent the structure damage caused
by shrinking and swelling. Enlarging the absorption area
helps overcome the slow absorption of liquid waste in
septic tank absorption fields. Sewage lagoons can be
installed in the less sloping areas, but considerable land
shaping is necessary. Sealing the bottom and sides of
the lagoon helps to prevent seepage. Capability unit |Ve-
2; Silty range site.

EcD—Ethan-Betts loams, 9 to 15 percent siopes.
These deep, well drained soils are on uplands. Areas are
5 to 100 acres in size. Those along streams are strongly
sloping and long and narrow. Those that are broken by
swales and depressions are rolling and irregularly
shaped. The areas are about 55 to 65 percent Ethan soil
and 25 to 35 percent Betts soil. The Ethan soil generally
is in smooth or slightly convex areas on the mid and
lower parts of the landscape and on some of the broad-
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er ridgetops. The Betts soil is on the higher parts of the
landscape where slopes are short and convex. The two
soils occur as areas so intermingled or so small that it is
not practical to separate them in mapping.

Typically, the Ethan soil has a surface layer of dark
gray, calcareous loam about 6 inches thick. To a depth
of 28 inches, the underlying material is brown, calcare-
ous loam and clay loam. Below this to a depth of 60
inches, it is pale brown, light yellowish brown, and very
pale brown, calcareous clay loam. On some of the lower
parts of the landscape, the surface layer and subsoil are
thicker.

Typically, the Betts soil has a surface layer of dark
gray loam about 3 inches thick. The subsoil is grayish
brown, friable, calcareous loam about 6 inches thick. The
underlying material to a depth of 60 inches is pale brown
and light brownish gray, calcareous loam.

Included with these soils in mapping are small areas of
Bonilla, Tetonka, and Worthing soils. These included
soils make up less than 10 percent of any one mapped
area. The Bonilla soils are in swales and drainageways.
They have a surface layer that is thicker than that of the
Ethan and Betts soils, and they are leached of lime to a
greater depth. The Tetonka and Worthing soils are in
depressions. They contain more clay than the Ethan and
Betts soils.

The Ethan soil is low or medium in fertility and fow or
moderate in content of organic matter. The Betts soil is
low in fertility and content of organic matter. The high
content of lime in both soils adversely affects the avail-
ability of plant nutrients. Permeability is moderate in the
upper part of both soils and is moderately slow in the
underlying material. Available water capacity is high. The
shrink-swell potential is moderate. Runoff is rapid.

Most areas support native grass and are used as ran-
geland or hayland. These soils have good potential for
rangeland, fair potential for tame pasture and hay, and
poor potential for cultivated crops and windbreaks and
environmental plantings. They have poor potential for
building sites and for most sanitary facilities.

These soils are well suited to rangeland. The natural
vegetation dominantly is big bluestem, little bluestem,
needlegrasses, and blue grama. Maintaining an adequate
grass cover and ground mulch helps prevent excessive
erosion and increases-the moisture supply for range
plants by reducing the runoff rate. If the range is over-
grazed, the bluestems and needlegrasses lose vigor and
are replaced by blue grama, sedges, and Kentucky blue-

rass.

9 These soils are poorly suited to cultivated crops, wind-
breaks and environmental plantings, and tame pasture
and hay because of the strongly sloping or rolling slopes
and a severe erosion hazard. Seeding cultivated areas to
range plants is an effective means of controlling erosion.

Reinforcing the foundations and footings of buildings
constructed on these soils and diverting runoff away
from the buildings help to prevent the structure damage
caused by shrinking and swelling. Land shaping is nec-
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essary on most building sites. Sanitary facilities should
be installed in the lower areas, where slopes are less
steep. Land shaping is needed in most areas. Eniarging
the absorption area helps overcome the slow absorption
of liquid waste in septic tank absorption fields. Capability
unit Vle-3; Ethan soil in Silty range site, Betts soil in Thin
Upland range site.

HaB—Hand loam, 3 to 6 percent slopes. This deep,
well drained, gently sloping and undulating soil is on
uplands. Areas are 10 to 150 acres in size. Those on the
sides of small drainageways and around depressions are
long and narrow. Those that are broken by small depres-
sions and narrow swales are irregularly shaped. The
surface is smooth or slightly convex.

Typically, the surface layer is dark gray loam about 9
inches thick. The subsoil is friable loam about 25 inches
thick. The upper part is dark grayish brown and brown,
and the lower part is pale brown, is calcareous, and has
spots and streaks of lime. The underlying material to a
depth of 60 inches is light yellowish brown, calcareous
very fine sandy loam. In some of the swales and depres-
sions, the surface layer and subsoil are thicker.

Included with this soil in mapping are small areas of
Blendon, Crossplain, and Tetonka soils. These soils
make up less than 10 percent of any one mapped area.
The Blendon soils contain more sand than the Hand soil.
They are in smooth or slightly concave areas. The
Crossplain and Tetonka soils are not so well drained as
the Hand soil. The Crossplain soils are in some of the
swales. The Tetonka soils are in small depressions that
are ponded in the spring of most years.

The Hand soil is medium in fertility and moderate in
content of organic matter. Permeability is moderate.
Available water capacity is high. The shrink-swell poten-
tial is moderate. Runoff is medium.

Most areas are cropped. This soil has good potential
for cultivated crops, tame pasture and hay, and wind-
breaks and environmental plantings. It has fair potential
for most building sites and most sanitary facilities.

This soil is well suited to corn and small grain. Control-
ling erosion, conserving moisture, and maintaining tilth
are the main concerns of management. Slopes common-
ly are too short and irregular for contour farming and
terracing. Grassed waterways and a tillage system that
leaves the surface rough and keeps crop residue on the
surface help control erosion and conserve moisture. Re-
turning crop residue to the soil, including grasses and
legumes in the cropping system, planting green manure
crops, and applying animal manure help maintain or im-
prove tilth and fertility.

Seeding this soil to tame pasture plants and hay is an
effective means of controlling erosion. Alfalfa, intermedi-
ate wheatgrass, and smooth bromegrass are suitable.

This soil is well suited to windbreaks and environmen-
tal plantings. All climatically suited trees and shrubs grow
well. A year of fallow prior to planting helps eliminate
competing grasses and weeds. Cultivation and applica-
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tions of herbicide conserve the moisture needed after
the trees or shrubs are planted.

Reinforcing the foundations and footings of buildings
constructed on this soil helps prevent the structural
damage caused by shrinking and swelling. Enlarging the
absorption area helps overcome the slow absorption of
liquid waste in septic tank absorption fields. Land shap-
ing is needed if the more sloping areas are used as sites
for sewage lagoons. Sealing the bottom and sides of
lagoons helps prevent seepage. Capability unit {le-2; Silty
range site.

HbA—Hand-Bonilla loams, 0 to 3 percent slopes.
These deep, well drained and moderately well drained,
nearly level soils are on uplands broken by many narrow
swales. Areas are 10 to 150 acres or more in size. Most
are broad and irregular in shape. Some are long and
narrow. The areas are about 40 to 50 percent Hand soil
and 25 to 35 percent Bonilla soil. The Hand soil is in the
smooth and slightly convex areas on the higher parts of
the landscape. The Bonilla soil is in swales. It is subject
to occasional flooding. The two soils occur as areas so
intermingled or so small that it is not practical to sepa-
rate them in mapping.

Typically, the Hand soil has a surface layer of dark
gray loam about 9 inches thick. The subsoil is about 27
inches thick. The upper part is dark grayish brown and
brown, friable loam, and the lower part is pale brown,
calcareous loam that has spots and streaks of lime. The
underlying material to a depth of 60 inches is light yel-
lowish brown, calcareous very fine sandy loam.

Typically, the Bonilla soil has a surface layer of dark
gray loam about 8 inches thick. The subsoil is friable
loam about 21 inches thick. It is dark grayish brown,
brown, and light brownish gray in the upper part and light
yellowish brown and calcareous in the lower part. The
underlying material to a depth of 60 inches is pale
yellow, mottled, calcareous, stratified very fine sandy
loam and clay loam.

Included with these soils in mapping are small areas of
Crossplain, Davison, and Tetonka soils. These included
soils make up less than 15 percent of any one mapped
area. The Crossplain and Tetonka soils are in swales
and small depressions. They are more poorly drained
than the Hand and Bonilla soils and contain more clay in
the subsoil. The Davison soils have lime within 6 inches
of the surface.

The Hand soil is medium in fertility and moderate in
content of organic matter. The Bonilla soil is high in
fertility and content of organic matter. Permeability is
moderate in both soils. Available water capacity is high.
The shrink-swell potential is moderate. The Bonilla soil
has a perched water table at a depth of 3 to 6 feet most
of the year. Runoff is slow on both soils.

Most areas are farmed. These soils have good poten-
tial for cultivated crops, tame pasture and hay, and wind-
breaks and environmental plantings. The Hand soil has
fair potential for most building sites and sanitary facilities.
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The Bonilla soil has poor potential for building sites and
most sanitary facilities.

These soils are well suited to corn and small grain. In
wet years planting is delayed because of temporary wet-
ness on the Bonilla soil, but in most years the additional
moisture is beneficial. Crop residue management, stub-
ble mulching, field windbreaks, and minimum tillage con-
serve moisture. Including grasses and legumes in the
cropping system helps maintain fertility and tilth.

These soils are well suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, and smooth brome-
grass are suitable.

These soils are well suited to windbreaks and environ-
mental plantings. All climatically suited trees and shrubs
survive and grow well. A year of fallow prior to planting
helps eliminate competing grasses and weeds and con-
serves the moisture needed for growth and survival. Cul-
tivation and applications of herbicide help control the
grasses and weeds after the trees or shrubs are planted.

The Hand soi! should be selected as a site for build-
ings and sanitary facilities because the Bonilla soil is
subject to flooding. Reinforcing foundations and footings
and diverting runoff away from buildings help prevent the
structure damage caused by shrinking and swelling. En-
larging the absorption area helps overcome the slow
absorption of liquid waste in septic tank absorption
fields. Sealing the bottom and sides of sewage lagoons
helps to prevent seepage. Capability unit |-2; Hand soil in
Silty range site, Bonilla soil in Overflow range site.

HcB—Hand-Davison loams, 2 to 5 percent slopes.
These deep, well drained and moderately well drained,
gently sloping soils are on uplands. Areas are 5§ to 75
acres in size. Some of those bordering small depres-
sions and narrow swales are long and narrow. Those in
the many small swales and depressions are irregularly
shaped and undulating. The areas are about 45 to 55
percent Hand soil and 25 to 35 percent Davison soil.
The Hand soil is on the slightly higher parts of the
landscape where the surface is smooth or slightly
convex. The Davison soil is on the lower side slopes.
The two soils occur as areas so intermingled or so small
that it is not practical to separate them in mapping.

Typically, the Hand soil has a surface layer of dark
gray loam about 9 inches thick. The subsoil is friable silt
loam about 16 inches thick. The upper part is brown, the
next part is pale brown, and the lower part is very pale
brown, is calcareous, and has spots and streaks of lime.
The underlying material to a depth of 60 inches is very
pale brown, calcareous loam and silt loam. In swales
and depressions, the surface layer and subsoil are
thicker.

Typically, the Davison soil has a surface layer of dark
gray, calcareous loam about 10 inches thick. The subsur-
face layer is pale brown, calcareous loam about 6 inches
thick. The underlying material to a depth of 60 inches is
light gray, calcareous silt loam that has nests of gypsum.

Included with these soils in mapping are small areas of
Crossplain and Tetonka soils. These included soils make
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up less than 20 percent of any one mapped area. They
are more poorly drained than the Hand and Davison
soils and contain more clay in the subsoil. They are in
swales and slight depressions.

The Hand soil is medium in fertility and moderate in
content of organic matter. The Davison soil is low or
medium in fertility and moderate in content of organic
matter. The high content of lime in the Davison soil
adversely affects the availability of plant nutrients. Per-
meability is moderate in both soils. Available water ca-
pacity is high. The shrink-swell potential is moderate.
The Davison soil has a perched water table at a depth of
1.5 to 6 feet in the spring of most years. Runoff is
medium on both soils.

Most areas are farmed. The Hand soil has good po-
tential and the Davison soil fair potential for cultivated
crops. Both soils have good potential for tame pasture
and hay and windbreaks and environmental plantings.
The Hand soil has fair potential and the Davison soil
poor potential for most building sites and sanitary facili-
ties.

These soils are well suited to corn and small grain.
Spring planting is delayed in some years because the
Davison soil is wet, but in most years the additional
moisture is beneficial. As a result of the high content of
lime, the Davison soil is susceptible to soil blowing,
which is the main concern in managing cropped areas.
Maintaining fertility and tilth is another concern. Slopes
commonly are too short and irregular for terracing or
contour farming. Crop residue management, stubble
mulching, and minimum tillage conserve moisture and
help control soil blowing. Field windbreaks and stripcrop-
ping also help control soil blowing. Including grasses and
legumes in the cropping system helps maintain fertility
and tilth.

These soils are well suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, and smooth brome-
grass are suitable.

These soils are well suited to windbreaks and environ-
mental plantings. All climatically suited trees and shrubs
grow well. A year of fallow prior to planting helps elimi-
nate competing grasses and weeds and increases the
moisture supply. Cultivation and applications of herbicide
help control the grasses and weeds after the trees or
shrubs are planted.

If the Davison soil is used as a building site, a drain-
age system is needed around foundations and footings
to reduce the wetness caused by the seasonal high
water table. Reinforcing foundations and footings helps
prevent the structure damage caused by the shrinking
and swelling of both soils.

The Hand soil should be selected as a site for septic
tank absorption fields because the Davison soil has a
seasonal high water table. These absorption fields func-
tion on the Hand soil only if the absorption area is
enlarged to overcome the slow absorption of liquid
waste. If sewage lagoons are constructed, considerable
land shaping may be needed. Sealing the bottom and
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sides of the lagoon helps prevent seepage. Hand soil in
capability unit lle-2, Davison soil in capability unit llle-8;
both soils in Silty range site.

HdA—Hand-Davison-Crossplain complex, 0 to 2
percent slopes. These deep, well drained, moderately
well drained, and somewhat poorly drained, nearly level
soils are on uplands broken by many small swales and
depressions. Areas are 5 to 100 acres in size. Those in
the swales and depressions are broad and irregular in
shape. Those along the swales are long and narrow. The
areas are about 30 to 40 percent Hand soil, 30 to 40
percent Davison soil, and 20 to 30 percent Crossplain
soil. The three soils occur as areas so intermingled or so
small that it is not practical to separate them in mapping.

The Hand and Davison soils are in smooth or slightly
convex areas on the higher parts of the landscape. The
Crossplain soil is in swales and small depressions. It is
frequently flooded for brief periods in the spring of most
years.

Typically, the Hand soil has a surface layer of dark
gray loam about 9 inches thick. The subsoil is friable silt
loam about 18 inches thick. The upper part is brown and
pale brown, and the lower part is very pale brown, is
calcareous, and has spots and streaks of lime. The un-
derlying material to a depth of 60 inches is very pale
brown, calcareous loam and silt loam. In swales and
depressions, the surface layer and subsoil are thicker.

Typically, the Davison soil has a surface layer of very
dark gray, calcareous loam about 10 inches thick. The
upper part of the underlying material is pale brown, cal-
careous loam. The lower part to a depth of 60 inches is
light gray, calcareous silt loam having nests of gypsum.

Typically, the Crossplain soil has a surface layer of
dark gray clay loam about 8 inches thick. The subsoil is
firm, mottled clay loam about 31 inches thick. The upper
part is dark gray, and the lower part is olive gray and
light olive gray and is calcareous. The underlying materi-
al to a depth of 60 inches is light gray and light olive
gray, calcareous clay loam. In places the depth to lime is
greater. In some areas a gray subsurface layer is directly
below the surface layer.

The Hand and Crossplain soils are medium or high in
fertiity and moderate or high in content of organic
matter. The Davison soil is low or medium in fertility and
low or moderate in content of organic matter. Permeabil-
ity is moderate in the Hand and Davison soils and slow
in the Crossplain soil. Available water capacity is high in
all three soils. The shrink-swell potential is high in the
Crossplain soil and moderate in the Hand and Davison
soils. During the spring of most years, the water table is
perched at a depth of 1.5 to 6 feet in the Davison soil
and 1 to 4 feet in the Crossplain soil. Runoff is slow on
all three soils.

Most areas are farmed. These soils have good poten-
tial for cultivated crops, tame pasture and hay, and wind-
breaks and environmental plantings. The Hand soil has
fair potential and the Davison and Crossplain soils poor
potential for most building sites and sanitary facilities.
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These soils are well suited to corn and small grain.
Spring planting is delayed in most years because of
wetness, but in most years the additional moisture is
beneficial. As the result of a high content of lime, the
Davison soil is susceptible to soil blowing. Maintaining
fertility and tilth and improving water intake on the Cross-
plain soil are other concerns in managing cropped areas.
Crop residue management, stubble mulching, and mini-
mum tillage conserve moisture and help control soil
blowing. Field windbreaks and stripcropping also help
control soil blowing. Chiseling or subsoiling improves
water intake on the Crossplain soil. Including grasses
and legumes in the cropping system helps maintain fertil-
ity and-tilth.

These soils are well suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, and smooth brome-
grass are suitable in most areas and Garrison creeping
foxtail and reed canarygrass in the wetter areas of
Crossplain sail.

These soils are well suited to windbreaks and environ-
mental plantings. All climatically suited trees and shrubs
grow well. A year of fallow prior to planting helps elimi-
nate competing grasses and weeds and increases the
moisture supply. After the trees or shrubs are planted,
the competing vegetation can be controlled by cultivation
and applications of herbicide.

The Crossplain soil is poorly suited to building site
development because of wetness and flooding. A drain-
age system is needed to reduce the wetness caused by
the seasonal high water table in the Davison soil. Rein-
forcing foundations and footings helps prevent the struc-
ture damage caused by shrinking and swelling.

The Davison and Crossplain soils are poor sites for
septic tank absorption fields because they are wet and
subject to flooding. Septic tank absorption fields function
on the Hand soil only if the absorption area is enlarged
to overcome the slow absorption of liquid waste. The
Crossplain and Hand soils should be selected as sites
for sewage lagoons because the Davison soil is wet.
Sealing the bottom and sides of the lagoons installed on
the Hand soil controls seepage. Hand soil in capability
unit 1-2, Davison soil in capability unit lle-4, Crossplain
soil in capability unit llw-1; Hand and Davison soils in
Silty range site, Crossplain soil in Overflow range site.

HeB—Hand-Ethan loams, 3 to 6 percent slopes.
These deep, well drained, gently sloping and undulating
soils are on uplands broken by drainageways, swales,
and depressions. Areas are 5 to 100 acres in size. Along
the sides of small drainageways and depressions, they
are long and narrow. Where the landscape is broken by
many swales and depressions, they are irregularly
shaped. They are about 50 to 60 percent Hand soil and
25 to 35 percent Ethan soil. The Hand soil is on the
smoother parts of the landscape. The Ethan soil is on
the tops and upper sides of knolls and ridges. The two
soils occur as areas so intermingled or so small that it is
not practical to separate them in mapping.
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Typically, the Hand soil has a surface layer of dark
gray loam about 9 inches thick. The subsoil is friable silt
loam about 16 inches thick. The upper part is brown and
pale brown, and the lower part is very pale brown, is
calcareous, and has spots and streaks of lime. The un-
derlying material to a depth of 60 inches is very pale
brown, calcareous loam and silt loam. In swales and
slight depressions, the surface layer and subsoil are
thicker.

Typically, the Ethan soil has a surface layer of grayish
brown, calcareous loam about 8 inches thick. The under-
lying material is pale brown and very pale brown, calcar-
eous silt loam and loam. On some of the higher parts of
the landscape, the surface layer is thinner.

Included with these soils in mapping are small areas of
Crossplain and Tetonka soils. These included soils make
up less than 15 percent of any one mapped area. They
are in small depressions and swales and are more poorly
drained than the Hand and Ethan soils. Also, they con-
tain more clay.

The Hand soil is medium in fertility and moderate in
content of organic matter. The Ethan soil is low or
medium in fertility and moderate or low in content of
organic matter. Permeability is moderate in both soils.
Available water capacity is high. The shrink-swell poten-
tial is moderate. Runoff is medium.

Most areas are farmed. The Hand soil has good po-
tential and the Ethan soil fair potential for cultivated
crops, tame pasture and hay, and windbreaks and envi-
ronmental plantings. Both soils have fair potential for
most building sites and sanitary facilities.

These soils are well suited to corn and small grain.
Controlling erosion and conserving moisture are the main
concerns of management. Maintaining fertility and tilth
are other concerns. Slopes commonly are too short and
irregular for contour farming or terracing. Crop residue
management, stubble mulching, and minimum tillage
help control erosion and conserve moisture. Including
grasses and legumes in the cropping system helps main-
tain fertility and tilth.

Seeding these soils to suitable tame pasture plants is
an effective means of controlling erosion and conserving
moisture. Alfalfa, crested wheatgrass, pubescent wheat-
grass, smooth bromegrass, and intermediate wheatgrass
are suitable.

These soils are suited to windbreaks and environmen-
tal plantings. Optimum growth, however, is unlikely on
the Ethan soil. A year of fallow prior to planting helps
eliminate competing grasses and weeds and conserves
moisture. After the trees or shrubs are planted, the com-
peting vegetation can be controlled by cultivation and by
applications of herbicide.

Reinforcing the foundations and footings of buildings
constructed on these soils helps prevent the structure
damage caused by shrinking and swelling. Enlarging the
absorption area helps overcome the slow absorption of
liquid waste in septic tank absorption fields. Sealing the
bottom and sides of sewage lagoons helps to prevent
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seepage. Hand soil in capability unit lle-2, Ethan soil in
capability unit llle-6; both soils in Silty range site.

La—Lamo siity clay loam. This deep, somewhat
poorly drained, nearly level soil is on bottom land. It is
occasionally flooded for brief periods in the spring of
most years. Areas are |0 to 100 acres in size. Most areas
are long and narrow and follow the pattern of adjacent
streams.

Typically, the surface layer is dark gray, calcareous
silty clay loam about 10 inches thick. The subsurface
layer is dark gray and very dark gray, calcareous silty
clay loam about 19 inches thick. The underlying material
to a depth of 60 inches is dark gray and very dark gray,
calcareous silty clay loam. In some of the slightly lower
areas, the soil contains more clay. In some areas near
the stream channel, the underlying material is stratified
loam, silt loam, and silty clay loam.

Included with this soil in mapping are small areas of
Salmo soils. These soils make up less than 10 percent
of any one mapped area. They have salts at or near the
surface. They are in the lower swales and drainageways.

This Lamo soail is high in fertility and content of organic
matter. Permeability is moderately slow. Available water
capacity is high. The shrink-swell potential also is high.
The water table rises to within 2 to 3 feet of the surface
in the spring of most years. Runoff is slow.

Most areas are farmed. This soil has good potential for
cultivated crops, tame pasture and hay, and windbreaks
and environmental plantings. It has poor potential for
building sites and sanitary facilities.

This soil is well suited to corn and small grain if it is
adequately drained. Wetness is the main concern of
management. Soil blowing also is a concern. Spring
planting usually is delayed by the wetness caused by
flooding or the high water table. Artificial drainage is
needed in areas where wetness seriously interferes with
fieldwork. In wet years crops that are planted late in the
year are better suited than small grain. Returning crop
residue to the soil and including grasses and legumes in
the cropping system help maintain fertility and tilth.

This soil is well suited to tame pasture and hay. Al-
falfa, Garrison creeping foxtail, intermediate wheatgrass,
and reed canarygrass are suitable.

This soil is well suited to windbreaks and environmen-
tal plantings. Climatically suited trees and shrubs grow
well because of the moisture provided by the water
table. Competing vegetation prevents maximum tree
growth. It can be controlled by cultivation and by applica-
tions of herbicide. :

This soil is poorly suited to building site development
and sanitary facilities because it is wet and subject to
flooding. Capability unit llw-3 drained; Subirrigated range

site.

Sa—Salmo siity clay loam. This deep, poorly drainqd,
nearly level soil is on flood plains along th_e major
streams and in small upland drainageways. It is occa-
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sionally flooded for brief periods in the spring of most
years. Areas are 10 to 75 acres in size. Most of those in
the upland drainageways are long and narrow, and many
of those on the flood plains are irregular in shape.

Typically, the surface layer is very dark gray, calcare-
ous silty clay loam about 9 inches thick. It has nests of
salts. The subsurface layer is very dark gray and dark
gray, calcareous silty clay loam about 15 inches thick. It
also has nests of salts. The underlying material to a
depth of 60 inches is gray, calcareous silty clay loam
and clay loam. In some areas the salts are leached to a
greater depth.

Included with this soil in mapping are small areas of
Bon, Chaska, and Lamo soils. These soils make up less
than 15 percent of any one mapped area. They contain
less clay than the Saimo soil and lack visible salts. In
addition, Bon and Lamo soils are not so poorly drained.

This Salmo soil is medium in fertility and moderate in
content of organic matter. The salts near the surface
adversely affect the availability of plant nutrients. Perme-
ability is moderately slow. Available water capacity is
moderate. The shrink-swell potential also is moderate.
The water table is at the surface or within 2.5 feet of the
surface most of the year. Runoff is slow.

Most areas support native grass and are used as ran-
geland or hayland. A few areas are farmed. This soil has
good potential for rangeland, fair potential for tame pas-
ture and hay and for wetland wildlife habitat, and poor
potential for cultivated crops and windbreaks and envi-
ronmental plantings. It has poor potential for building
sites and sanitary facilities.

This soil is best suited to rangeland. The natural plant
cover is mainly salt tolerant tall and mid grasses, such
as alkali cordgrass, prairie cordgrass, switchgrass, and
western wheatgrass. If the range is overused, the talier,
more desirable grasses lose vigor and are replaced by
saltgrass, Kentucky bluegrass, and weeds. A planned
grazing system that includes proper grazing use and
avoidance of grazing when the soil is excessively wet
helps maintain or improve the range condition. Well dis-
tributed watering sites promote uniform grazing. Range
seeding helps restore range that is in poor condition.

This soil is poorly suited to cultivated crops because it
is wet and has a high content of salts. Cultivated areas
can be seeded to tame pasture plants or hay, but the
choice of pasture plants is limited to salt tolerant spe-
cies, such as tall wheatgrass and western wheatgrass.

This soil is poorly suited to windbreaks and environ-
mental plantings because of the high water table and the
high content of salts. Trees and shrubs that can with-
stand the salinity and the wetness can be established as
environmental plantings if they are given special care.

This soil is poorly suited to building site development
and sanitary facilities because it is wet and subject to
flooding. Capability unit IVw-2; Subirrigated range site.

TaD—Talmo-Betts complex, 6 to 15 percent
slopes. These excessively drained and well drained,
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moderately sloping and strongly sloping soils occur as
smooth or convex areas on uplands and terraces, gener-
ally on breaks along the major streams and their tributar-
ies. Areas are 10 to 75 acres in size and generally are
long and narrow. They are about 35 to 45 percent Talmo
soil and 30 to 40 percent Betts soil. The two soils occur
as areas so intermingled or so small that it is not practi-
cal to separate them in mapping.

Typically, the Talmo soil has a surface layer of very
dark grayish brown, calcareous gravelly loam about 7
inches thick. The underlying material to a depth of 60
inches is multicolored, calcareous sand and gravel. In
places the depth to sand and gravel is more than 7
inches.

Typically, the Betts soil has a surface layer of dark
gray loam about 3 inches thick. The subsoil is grayish
brown, calcareous loam about 6 inches thick. The under-
lying material to a depth of 60 inches is pale brown and
light brownish gray, calcareous loam. The surface layer
is thicker and darker on the lower parts of the land-
scape.

Included with these soils in mapping are small areas of
Blendon and Enet soils. These included soils make up
less than 15 percent of any one mapped area. The
Blendon soils are in some of the swales. They are un-
derlain by sandy material. The Enet soils are on the
lower slopes. They are deeper to sand and gravel than
the Talmo soil.

The Talmo and Betts soils are low in fertility and con-
tent of organic matter. Permeability is rapid in the Talmo
soil. It is moderate in the subsoil of the Betts soil and
moderately slow in the underlying material. Available
water capacity is low in the Talmo soil and high in the
Betts soil. Runoff is rapid on the Betts soil and slow on
the Talmo soil.

Most areas remain in native grass and are used as
rangeland. The Talmo soil has poor potential for cultivat-
ed crops, rangeland, tame pasture and hay, and wind-
breaks and environmental plantings. The Betts soil has
fair potential for rangeland and tame pasture and hay. It
has poor potential for cultivated crops and windbreaks
and environmental plantings. Both soils have fair poten-
tial for most building sites and poor potential for most
sanitary facilities."

These soils are best suited to rangeland. The natural
plant cover mainly is needleandthread, blue grama, and
littte bluestem. Maintaining an adequate grass cover and
ground mulch reduces the risk of erosion and increases
the moisture supply for range plants. If the range is
overgrazed, the taller, more desirable grasses lose vigor
and are replaced by grama grasses, sedges, and Ken-
tucky bluegrass. After continued overuse, Kentucky blue-
grass and weeds are dominant.

These soils are poorly suited to cultivated crops, tame
pasture and hay, and windbreaks and environmental
plantings because of the slope of both soils and the low
available water capacity of the Talmo soil.

If buildings are constructed on the Betts soil, reinforc-
ing. foundations and footings and diverting runoff away
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from the buildings help prevent the structure damage
caused by shrinking and swelling. Considerable land
shaping is necessary in most areas. Septic tank absorp-
tion fields function well on the Talmo soil. The effluent
from all sanitary facilities installed in this soil, however,
can pollute shallow ground water. Enlarging the absorp-
tion area helps overcome the slow absorption of liquid
waste in the Betts soil. Talmo soil in capability unit Vis-3,
Very Shallow range site; Betts soil in capability unit Vle-
3, Thin Upland range site.

Th—Tetonka silt loam. This deep, poorly drained,
nearly level soil is in depressions in the uplands. It is
frequently flooded for long periods in the spring of most
years. Areas are 4 to 50 acres in size. Most are circular.
Those in small closed drainageways are long and
narrow.

Typically, the surface layer is dark gray silt loam about
10 inches thick. The subsurface layer is gray silt loam
about 7 inches thick: The subsoil is about 30 inches
thick. The upper part is dark gray and gray, friable to
very firm silty clay; the next part is olive gray, very firm
silty clay; the lower part is light olive gray, very firm,
calcareous clay loam. The underlying material to a depth
of 60 inches is light gray, mottled, calcareous clay loam.
In places the subsoil is thicker. In some areas there is no
subsurface layer.

Included with this soil in mapping are small areas of
Canisteo and Davison soils. These soils make up less
than 15 percent of any one mapped area. They do not
have the clayey subsoil characteristic of the Tetonka
soil. They are mainly on the rims of the depressions.

This Tetonka soil is medium or high in fertility and
moderate or high in content of organic matter. Perme-
ability is very slow in the subsoil and slow in the underly-
ing material. Available water capacity is high. The shrink-
swell potential also is high. The water table is perched
within a depth of 1 foot in the spring of most years. In
some wet years as much as 1 foot of water ponds on
the surface. Runoff is ponded.

Most of the less depressional areas are farmed. Some
of the more depressional ones support native vegetation.
If drained, this soil has good potential for cultivated
crops, tame pasture and hay, and windbreaks and envi-
ronmental plantings. It has poor potential for building
sites and most sanitary facilities.

This soil is suited to cultivated crops. The main con-
cern of management is the wetness caused by flooding.
Because of wetness in the spring, late planted crops,
such as corn, sorghum, and millet, are better suited than
spring sown small grain. Surface drains are beneficial,
but artificial drainage is not feasible in many areas be-
cause of a lack of suitable outlets. Crop residue manage-
ment and minimum tillage help maintain fertility and tilth.

This soil is well suited to tame pasture and hay. Water
tolerant grasses, such as Garrison creeping foxtail, reed
canarygrass, and western wheatgrass, are suitable. Re-
stricted grazing during wet periods helps prevent pud-
dling and surface compaction.
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In adequately drained areas, this soil is suited to the
windbreaks and environmental plantings normally plant-
ed by machinery. Surface drainage is needed. Compet-
ing vegetation can be controlled by cultivation and by
applications of herbicide.

Because it is wet and subject to flooding, this soil
generally is not suitable as a site for most buildings or
most sanitary facilities. It is suitable as a site for sewage
lagoons; the embankments of the lagoons hold back
floodwater. Capability unit llw-1 drained; Wetland range
site.

Tc—Tetonka-Canisteo complex. These deep, poorly
drained, nearly level soils are on uplands, generally in
closed depressions. Areas are 5 to 50 acres in size.
Most are irregular in shape. They are about 55 to 65
percent Tetonka soil and 30 to 40 percent Canisteo soil.
The Tetonka soil is in depressions and is frequently
flooded for very long periods in the spring. The Canisteo
soil is on slight rises within the depressions and on the
edges of the depressions. It is frequently flooded for
brief periods in the spring. The two soils occur as areas
so intermingled or so small that it is not practical to
separate them in mapping.

Typically, the Tetonka soil has a surface layer of dark
gray silt loam about 10 inches thick. The subsurface
layer is gray silt loam about 7 inches thick. The subsail is
about 30 inches thick. The upper part is dark gray and
gray, friable to very firm silty clay; the next part is olive
gray, very firm siity clay; the lower part is light olive gray,
very firm, calcareous clay loam. The underlying material
to a depth of 60 inches is light gray, mottled, calcareous
clay loam.

Typically, the Canisteo soil has a surface layer of dark
gray, calcareous loam about 9 inches thick. The subsur-
face layer is dark gray and gray, calcareous clay loam
about 6 inches thick. The subsoil is grayish brown, cal-
careous clay loam about 15 inches thick. The underlying
material to a depth of 60 inches is light gray and light
olive gray, mottled, calcareous loam. On some of the
higher parts of the landscape, the soil has no subsoil.

Included with these soils in mapping are small areas of
Davison and Bonilla soils. These included soils make up
less than 5 percent of any one mapped area. The Davi-
son soils have lime within 6 inches of the surface. They
are in the slightly higher positions on the landscape. The
Bonilla soils are in shallow swales. They contain less
clay than the Tetonka soil and are deeper to lime than
the Canisteo soil.

The Tetonka and Canisteo soils are medium or high in
fertility and moderate or high in content of organic
matter. Permeability is very slow in the subsoil of the
Tetonka soil and moderate in the subsoil of the Canisteo
soil. Both soils have a perched water table within a
depth of 1 foot in the spring of most years. In some wet
years as much as 1 foot of water ponds on the Tetonka
soil. Available water capacity is high in both soils. The
shrink-swell potential is high in the Tetonka soil and
moderate in the Canisteo soil. Runoff is slow or ponded.
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Most areas are farmed or used for tame pasture and
hay. These soils have good potential for cultivated crops,
tame pasture and hay, and windbreaks and environmen-
tal plantings. Undrained areas have fair potential for cul-
tivated crops and for tame pasture and hay and poor
potential for windbreaks and environmental plantings.
The potential is poor for building sites and most sanitary
facilities.

If drained, these soils are suited to cultivated crops.
Wetness and flooding are the main concerns of manage-
ment. Soil blowing also is a concern on the Canisteo
soil. Because of wetness in the spring, late planted
crops, such as corn, sorghum, and millet, are better
suited than spring sown small grain. Surface drains are
beneficial, but artificial drainage is not feasible in many
areas because of a lack of suitable outlets. Crop residue
management and minimum tillage help maintain fertility
and tilth.

These soils are well suited to tame pasture and hay.
Water tolerant grasses, such as Garrison creeping fox-
tail, reed canarygrass, and western wheatgrass, are best
suited. Restricted grazing during wet periods helps pre-
vent puddling and surface compaction.

If drained, these soils are suited to the windbreaks and
environmental plantings normally planted by machinery.
Surface drainage is needed on the Tetonka soil. Com-
peting vegetation can be controlled by cultivation and by
applications of herbicide.

Because they are wet and subject to flooding, these
soils are unsuitable as sites for most buildings and most
sanitary facilities. They are suitable as sites for sewage
lagoons; the embankments of the lagoons hold back
floodwater. Capability unit liw-1 drained; Tetonka soil in
Wetland range site, Canisteo soil in Subirrigated range
site.

Td—Trent silt loam, 0 to 2 percent slopes. This
deep, moderately well drained, nearly level soil is on
uplands, generally in shallow swales. It is frequently
flooded for very brief periods in the spring of most years.
Areas are 5 to 40 acres in size. Most are long and
narrow. The surface is smooth or slightly concave.

Typically, the surface layer is dark grayish brown silt
loam about 10 inches thick. The subsoil is about 28
inches thick. It is dark grayish brown, very friable silt
loam and friable silty clay loam in the upper part and
light brownish gray silty clay loam in the lower part. The
underlying material to a depth of 60 inches is very pale
brown, mottled, calcareous silty clay loam and clay loam.
In some areas on the higher parts of the landscape, the
surface layer and subsoil are thinner. In places the soil is
somewhat poorly drained.

Included with this soil in mapping are small areas of
Tetonka and Worthing soils. These soils make up less
than 15 percent of any one mapped area. They are in
enclosed depressions and are not so well drained as the
Trent soil.

This Trent soil is high in fertility and content of organic
matter. Permeability is moderate in the subsoil and mod-
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erately slow in the underlying material. Available water
capacity is high. The water table is perched at a depth of
3 to 6 feet in the spring of most years. The shrink-swell
potential is moderate. Runoff is slow.

Because most areas are long and narrow, this soil is
farmed with adjacent soils. It has good potential for culti-
vated crops, rangeland, tame pasture and hay, and wind-
breaks and environmental plantings. It has poor potential
for building sites and most sanitary facilities.

This soil is well suited to corn and small grain. Pianting
and harvesting are delayed during some wet periods.
Conserving moisture and maintaining tilth and fertility are
the main concerns of management. Crop residue man-
agement, stubble muiching, and minimum tillage con-
serve moisture. Including grasses and legumes in the
cropping system helps maintain fertility and tilth.

This soil is well suited to tame pasture and hay. Al-
falfa, Garrison creeping foxtail, intermediate wheatgrass,
reed canarygrass, and smooth bromegrass are suitable.

This soil is well suited to windbreaks and environmen-
tal plantings. All climatically suited trees and shrubs grow
well. A year of fallow prior to planting heips eliminate
competing grasses and weeds and conserves the mois-
ture needed for tree growth. Cultivation and applications
of herbicide help control the grasses and weeds and
conserve moisture after the trees or shrubs are planted.

Because it is wet and subject to flooding, this soil is a
poor site for buildings and most sanitary facilities. Suit-
able alternate sites generally are nearby. Sewage la-
goons function well on this soil; the embankments of the
lagoons hold back floodwater. Sealing the bottom and
sides of the lagoons helps prevent seepage. Capability
unit |-3; Overflow range site.

TeD—Talmo soils, 6 to 15 percent slopes. These
excessively drained, moderately sloping and strongly
sioping soils are on uplands. They are very shallow over
sand and gravel. Most areas are partially reclaimed ex-
cavations from which several feet of sand and gravel
and other soil material have been removed. The areas
are irregularly shaped and range from 4 to 50 acres in
size.

Typically, the surface layer is very dark grayish brown,
calcareous gravelly loam or sandy loam about 7 inches
thick. The underlying material to a depth of 60 inches is
muilticolored, calcareous sand and gravel. In places the
depth to sand and gravel is more than 10 inches. In
some areas the surface layer is sand or loamy sand.

Included with these soils in mapping are small areas
where all of the sand and gravel has been removed and
loam or clay loam is exposed. Also included are mounds
of overburden material that was removed when the sand
and gravel was mined. This overburden is piled on the
edges of some areas.

Fertility is low. Permeability is rapid. Available water
capacity is low.

Most areas are used as a source of sand and gravel
or as wildlife habitat. Some excavated areas provide
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good wetland wildlife habitat. Some abandoned areas
can be restored to range or tame pasture if reclamation
measures are applied. These measures include land
shaping and topdressing with the mounds of overburden.
Applying fertilizer helps to establish the range or pasture
plants. Capability unit Vils-2; Very Shallow range site.

WaA—Wentworth silty clay loam, 0 to 2 percent
slopes. This deep, well drained, nearly level soil is on
uplands broken by many small depressions and swales.
Areas are 10 to 100 acres in size. Most are irregular in
shape. The surface is smooth and slightly convex.

Typically, the surface layer is dark grayish brown silty
clay loam about 8 inches thick. The subsoil is friable silty
clay loam about 22 inches thick. The upper part is dark
grayish brown, and the lower part is brown and pale
brown and is calcareous. The underlying material to a
depth of 60 inches is light gray, calcareous silty clay
loam and clay loam. In swales and drainageways, the
surface layer and subsoil are thicker.

Included with this soil in mapping are small areas of
Tetonka, Whitewood, and Worthing soils. These soils
make up less than 15 percent of any one mapped area.
They are somewhat poorly drained to very poorly
drained. The Tetonka and Worthing soils are in depres-
sions, and the Whitewood soils are in swales and drain-
ageways.

This Wentworth soil is medium or high in fertility and
moderate or high in content of organic matter. Perme-

‘ability is moderate in the subsoil and moderately slow in

the underlying material. Available water capacity is high.
The shrink-swell potential is moderate. Runoff is slow.

Most areas are farmed. This soil has good potential for
cultivated crops, tame pasture and hay, and windbreaks
and environmental plantings. It has fair potential for most
building sites and sanitary facilities.

This soil is well suited to corn and small grain. Con-
serving moisture and maintaining tilth and fertility are the
main concerns of management. Crop residue manage-
ment, stubble mulching, and minimum tillage conserve
moisture. Including grasses and legumes in the cropping
system helps maintain fertility and tilth.

This soil is well suited to tame pasture and hay. Al-
falfa, intermediate wheatgrass, and smooth bromegrass
are suitable.

This soil is well suited to windbreaks and environmen-
tal plantings. All climatically suited trees and shrubs can
grow well. A year of fallow prior to planting helps elimi-
nate competing grasses and weeds and conserves the
moisture needed for tree growth. Cultivation and applica-
tions of herbicide help control the grasses and weeds
and conserve moisture after the trees or shrubs are
planted.

If buildings are constructed on this soil, reinforcing the
foundations and footings helps prevent the structure
damage caused by shrinking and swelling. Enlarging the
absorption area helps overcome the slow absorption of
liquid waste in septic tank absorption fields. Sealing the
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bottom and sides of sewage lagoons helps to prevent
seepage. Capability unit |-2; Silty range site.

WbB—Wentworth silty clay loam, 2 to 5 percent
slopes. This deep, well drained, gently sloping soil is on
uplands broken by small depressions, narrow swales,
and small drainageways. Areas are 10.to 75 acres in
size. Most are irregular in shape. Those on the sides of
small drainageways are long and narrow. Slopes are
long and are smooth or slightly convex.

Typically, the surface layer is dark grayish brown silty
clay loam about 8 inches thick. The subsoil is friable silty
clay loam about 22 inches thick. The upper part is dark
grayish brown, and the lower part is brown and pale
brown and is calcareous. The underlying material to a
depth of 60 inches is light gray, calcareous silty clay
loam and clay loam. In swales and drainageways, the
surface layer and subsoil are thicker. In places they
contain more clay.

Included with this soil in mapping are small areas of
Ethan, Tetonka, and Worthing soils. These sadils make up
less than 15 percent of any one mapped area. The
Ethan soils are in convex areas. They contain less silt
and more sand than the Wentworth soil and have lime
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nearer the surface. The Tetonka and Worthing soils con-
tain more clay in the subsoil than the Wentworth soil and
are more poorly drained. They are in depressions.

This Wentworth soil is medium or high in fertility and
moderate or high in content of organic matter. Perme-
ability is moderate in the subsoil and moderately slow in
the underlying material. Available water capacity is high.
The shrink-swell potential is moderate. Runoff is
medium.

Most areas are farmed. This soil has good potential for
cultivated crops, tame pasture and hay, and windbreaks
and environmental plantings. It has fair potential for
building sites and most sanitary facilities.

This soil is well suited to corn and small grain. Control-
ling erosion and conserving moisture are the main con-
cerns of management. Crop residue management, stub-
ble mulching, minimum tillage, contour farming, terraces,
and grassed waterways help control erosion and con-
serve moisture (fig. 10). Including grasses and legumes
in the cropping system helps maintain fertility and tilth.

Seeding this soil to suitable tame pasture plants is an
effective means of controlling erosion. Alfalfa, intermedi-
ate wheatgrass, and smooth bromegrass are suitable.

Figure 10.—A terraced area of Wentworth silty clay loam, 2 to 5 percent slopes. The terraces on these long, smooth slopes help to control
erosion.
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This soil is well suited to windbreaks and environmen-
tal plantings. Climatically suited trees and shrubs grow
well. A year of fallow prior to planting helps eliminate
competing grasses and weeds and conserves the mois-
ture needed for tree growth. Cuitivation and applications
of herbicide control the grasses and weeds after the
trees or shrubs are planted. Planting trees on the con-
tour helps control erosion and conserves moisture.

If buildings are constructed on this soil, reinforcing the
foundations and footings helps prevent the structure
damage caused by shrinking and swelling. Enlarging the
absorption area helps overcome the slow absorption of
liquid waste in septic tank absorption fields. Sealing the
bottom and sides of sewage lagoons helps to prevent
seepage. Capability unit lle-3; Silty range site.

WcB—Wentworth-Ethan complex, 2 to 5 percent
slopes. These deep, well drained soils are in smooth or
slightly convex areas on uplands broken by small de-
pressions, narrow swales, and small drainageways.
Areas are 10 to 15 acres in size. Most are undulating
and irregularly shaped, but those on the sides of small
drainageways are gently sloping and long and narrow.
The areas are about 55 to 65 percent Wentworth soil
and 25 to 35 percent Ethan soil. The Ethan soil com-
monly is on the higher parts of the landscape. The two
soils occur as areas so intermingled that it is not practi-
cal to separate them in mapping.

Typically, the Wentworth soil has a surface layer of
dark grayish brown silty clay loam about 8 inches thick.
The subsoil is friable silty clay loam about 22 inches
thick. The upper part is dark grayish brown, and the
lower part is brown and pale brown and is calcareous.
The underlying material to a depth of 60 inches is light
gray, calcareous silty clay loam and clay loam. In swales
and drainageways, the surface layer and subsoil are
thicker.

Typically, the Ethan soil has a surface layer of dark
gray, calcareous clay loam about 9 inches thick. The
underlying material to a depth of 60 inches is light
brownish gray, light yellowish brown, and pale yellow,
calcareous clay loam. On the higher parts of the land-
scape, the surface layer is thinner.

Included with these soils in mapping are small areas of
Tetonka, Whitewood, and Worthing soils. These included
soils make up less than 10 percent of any one mapped
area. The Tetonka and Worthing soils are poorly drained
and very poorly drained and are in depressions. The
Whitewood soils are somewhat poorly drained and are in
some of the swales.

The Wentworth soil is medium or high in fertility and
moderate or high in content of organic matter. The Ethan
soil is low or medium in fertility and low or moderate in
content of organic matter. Permeability is moderate in
the upper part of both soils and moderately slow in the
underlying material. Available water capacity is high in
both soils. The shrink-swell potential is moderate. Runoff
is medium.
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Most areas .are farmed. These soils have good poten-
tial for cultivated crops, tame pasture and hay, and wind-
breaks and environmental plantings. They have fair po-
tential for building sites and most sanitary facilities.

. These soils are suited to corn and small grain. Control-
ling erosion and conserving moisture are the main con-
cerns of management. Crop residue management, stub-
ble mulching, minimum tillage, contour farming, terraces,
and grassed waterways help control erosion and con-
serve moisture. Including grasses and legumes in the
cropping system helps maintain fertility and tilth.

Seeding these soils to suitable tame pasture plants is
an effective means of controlling erosion. Alfalfa, crested
wheatgrass, pubescent wheatgrass, smooth bromegrass,
and intermediate wheatgrass are suitable.

The Wentworth soil is well suited to windbreaks and
environmental plantings. Maximum growth and height are
unlikely, however, on the Ethan soil. A year of fallow
prior to planting helps eliminate competing grasses and
weeds and conserves the moisture needed for tree
growth. Cultivation and applications of herbicide help
control the grasses and weeds after the trees and
shrubs are planted. Planting the trees on the contour
helps control erosion and conserves moisture.

Reinforcing the foundations and footings of buildings
constructed on these soils helps prevent the structure
damage caused by shrinking and swelling. Enlarging the
absorption area helps overcome-the siow absorption of
liquid waste in septic tank absorption fields. |f sewage
lagoons are constructed in the more sloping areas, land
shaping is needed. Sealing the bottom and sides of the
lagoon helps to prevent seepage. Wentworth soil in ca-
pability unit lle-3, Ethan soil in capability unit llle-6; both
soils in Silty range site.

WdA—Wentworth-Trent-Tetonka complex, 0 to 3
percent slopes. These deep, well drained, moderately
well drained, and poorly drained, nearly level soils are on
uplands broken by many small depressions and swales.
Areas are 25 to 150 acres in size and generally are
irregular in shape. They are about 40 to 50 percent
Wentworth soil, 30 to 40 percent Trent soil, and 15 to 20
percent Tetonka soil.

The Wentworth soil is on the higher parts of the land-
scape where the surface is smooth or slightly convex.
The Trent soil is in swales. The Tetonka soil is in small
enclosed depressions. The Trent and Tetonka soils are
frequently flooded in the spring. The three soils occur as
areas so intermingled or so small that it is not practical
to separate them in mapping.

Typically, the Wentworth soil has a surface layer of
dark grayish brown silty clay loam about 8 inches thick.
The subsoil is friable silty clay loam about 22 inches
thick. The upper part is dark grayish brown, and the
lower part is brown and pale brown and is calcareous.
The underlying material to a depth of 60 inches is light
gray, calcareous silty clay loam and clay loam.

Typically, the Trent soil has a surface layer of dark
grayish brown silt loam about 10 inches thick. The sub-
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soil is about 28 inches thick. It is dark grayish brown,
very friable silt loam and friable silty clay loam in the
upper part and light brownish gray silty clay loam in the
lower part. The underlying material to a depth of 60
inches is very pale brown, mottled, calcareous silty clay
loam and clay loam. In places the soil is not so well
drained.

Typically, the Tetonka soil has a surface layer of dark
gray silt loam about 10 inches thick. The subsurface
layer is gray silt loam about 7 inches thick. The subsoil is
about 30 inches thick. The upper part is dark gray, friable
to very firm silty clay; the next part is olive gray, very firm
silty clay; the lower part is light olive gray, very firm,
calcareous clay loam. The underlying material to a depth
of 60 inches is light gray, mottled, calcareous clay loam.
In some areas the soil has no subsurface layer. _

The Wentworth and Tetonka soils are medium or high
in fertility and moderate or high in content of organic
matter. The Trent soil is high in fertility and content of
organic matter. Permeability is moderate in the subsoil of
the Wentworth and Trent soils and very slow in the
subsoil of the Tetonka soil. It is moderately slow in the
underlying material of the Wentworth and Trent soils and
slow in the underlying material of the Tetonka soil. Avail-
able water capacity is high in all three soils. The shrink-
swell potential is moderate in the Wentworth and Trent
soils and high in the Tetonka soil. Runoff is slow and
commonly ponds on the Tetonka soil. During the spring
of most years, the water table is perched at a depth of 3
to 6 feet in the Trent soil and is perched 1 foot above
the surface to 1 foot below in the areas of Tetonka soil.

Most areas are farmed. These soils have good poten-
tial for cultivated crops, tame pasture and hay, and wind-
breaks and environmental plantings. Undrained areas of
the Tetonka soil have fair potential for cultivated crops
and for tame pasture and hay and poor potential for
windbreaks and environmental plantings. The Wentworth
soil has fair potential and the Trent and Tetonka soils
poor potential for most building sites and sanitary facili-
ties.

These soils are well suited to corn and small grain. In
wet years spring planting is delayed because of the tem-
porary wetness on the Trent and Tetonka soils. Maintain-
ing fertility and tilth and controlling the wetness are the
main concerns of management. Including grasses and
legumes in the cropping system helps maintain fertility
and tilth. Surface drainage can help to control wetness in
some areas of the Tetonka soil. Crop residue manage-
ment, stubble mulching, and minimum tillage conserve
moisture.

These soils are well suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, and smooth brome-
grass are suitable in most areas, but water tolerant
grasses, such as reed canarygrass and Garrison creep-
ing foxtail, are better suited on the Tetonka soil.

The Wentworth and Trent soils and drained areas of
the Tetonka soil are well suited to windbreaks and envi-
ronmental plantings. A year of fallow prior to planting
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and cultivation and applications of herbicide after plant-
ing help to control competing grasses and weeds and
conserve moisture.

The Trent and Tetonka soils are poor sites for build-
ings and most sanitary facilities because of wetness and
flooding. If buildings are constructed on the Wentworth
soil, reinforcing the foundations and footings and divert-
ing runoff away from the buildings help prevent the struc-
ture damage caused by shrinking and swelling.

Septic tank absorption fields function on the Went-
worth soil only if the absorption area is enlarged to
overcome the slow absorption of liquid waste. The Trent
and Tetonka soils are suitable as sites for sewage la-
goons; the embankments of the lagoon hold back flood-
water. Sealing the bottom and sides of the lagoons in-
stalled on the Wentworth soil helps to prevent seepage.
Wentworth and Trent soils in capability unit 1-2, Tetonka
soil in capability unit llw-1 drained; Wentworth soil in Silty
range site, Trent soil in Overflow range site, Tetonka soil
in Wetland range site.

Wh—Whitewood silt loam. This deep, somewhat
poorly drained, nearly level soil generally is in swales or
drainageways on uplands. It is frequently flooded for very
brief periods in the spring. Areas are 5 to 50 acres in
size. Most are long and narrow.

Typically, the surface layer is dark gray silt loam about
11 inches thick. The subsurface layer is dark gray silt
loam about 8 inches thick. The subsoil is dark gray, very
friable silt loam about 15 inches thick. The underlying
material to a depth of 60 inches is grayish brown, light
gray, and olive gray, mottled silty clay loam. In places
the subsoil contains more clay.

Included with this soil in mapping are small areas of
Tetonka and Worthing soils. These soils make up less
than 15 percent of any one mapped area. They are in
depressions and are more poorly drained than the
Whitewood soil. Also, they contain more clay in the sub-
soil.

This Whitewood soil is medium or high in fertility and
moderate or high in content of organic matter. Perme-
ability is moderately slow. Available water capacity is
high. The water table is perched within a depth of 2 feet
in the spring of most years. The shrink-swell potential is
moderate. Runoff is slow.

Most areas are farmed. If drained, this soil has good
potential for cultivated crops and tame pasture and hay.
In undrained areas it has fair potential for cultivated
crops and tame pasture and hay. It has good potential
for windbreaks and environmental plantings and poor
potential for building sites and most sanitary facilities.

This soil is well suited to corn and small grain. Most
areas are farmed with adjacent soils because they are
too small to be managed separately. Controlling wetness
and maintaining tilth are the main concerns of manage-
ment. The wetness delays planting in some years, but in
most years the additional moisture is beneficial. Stubble
mulching, crop residue management, and grasses and
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legumes in the cropping system help to maintain fertility
and tilth.

This soil is well suited to tame pasture and hay. Al-
falfa, intermediate wheatgrass, Garrison creeping foxtail,
reed canarygrass, and smooth bromegrass are suitable.

This soil is well suited to windbreaks and environmen-
tal plantings. All climatically suited trees and shrubs grow
well. A year of fallow prior to planting and cultivation and
applications of herbicide after planting help control com-
peting grasses and weeds and conserve moisture.

Because it is wet and subject to flooding, this soil is
poorly suited to building site development. Suitable alter-
nate sites generally are nearby. The soil is suitable as a
site for sewage lagoons; the embankments of the lagoon
hold back floodwater. Capability unit liw-2; Overflow
range site.

Wo—Worthing siity clay loam. This deep, very
poorly drained, nearly level soil generally is in enclosed
depressions in the uplands. It is frequently flooded for
very long periods in the spring of most years. Areas are
4 to 50 acres in size. Most are circular, but those in
small enclosed drainageways are long and narrow.

Typically, the surface layer is dark gray silty clay loam
about 7-inches thick. The subsurface layer is dark gray
silty clay loam about 9 inches thick. The subsoil is about
32 inches thick. It is dark gray and gray, firm silty clay in
the upper part and gray, very friable clay loam in the
lower part. The underlying material to a depth of 60
inches is gray clay loam. In places lime is at the surface.
In some areas the soil has a gray subsurface layer. In
others it is better drained.

Included with this soil in mapping are small areas of
Davison and Whitewood soils. These soils make up less
than 15 percent of any one mapped area. They contain
less clay than the Worthing soil. The Davison soils
mainly are on the rims of the depressions. The
Whitewood soils are in swales and drainageways.

This Worthing soil is high in fertility and content of
organic matter. Permeability is slow in the subsoil and
moderately slow in the underlying material. Available
water capacity is moderate or high. The water table is
perched within a depth of 1 foot in the spring of most
years. Runoff usually is slow, and in some wet years as
much as 1 foot of water ponds on the surface. The
shrink-swell potential is high.

Because it is wet, this soil has poor potential for culti-
vated crops and windbreaks and environmental plant-
ings. It has fair potential for rangeland and tame pasture
and hay and good potential for wetland wildlife habitat. It
has poor potential for building sites and most sanitary
facilities.

This soil is suited to tame pasture and hay. The main
concern of management is the wetness caused by flood-
ing. Water tolerant grasses, such as Garrison creeping
foxtail, reed canarygrass, and western wheatgrass, are
best suited (fig. 11). Avoiding grazing during wet periods
helps prevent puddling and surface compaction.

37

Figure 11.—Reed canarygrass on Worthing silty clay loam.

This soil is well suited to wetland wildlife habitat. The
native vegetation is dominantly cattails, rushes, and
sedges. Shallow pits and other areas where water can
accumulate enhance the habitat for wetland wildlife.

Because it is wet and subject to flooding, this soil
generally is unsuitable as a site for most buildings.
Sewage lagoons can function on this soil; the embank-
ments of the lagoons hold back floodwater. The soil is a
poor site for all other waste disposal systems because it
has a high water table and is subject to flooding. Capa-
bility unit Vw-2; Wetland 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 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 fail-
ures in uses of the land.

While a soil survey is in progress, soil scientists, con-
servationists, 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, flooding, the functioning of septic tank dispos-
al 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.
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information in this section is useful in planning use and
management of soils for crops and pasture, rangeland,
and windbreaks, as sites for buildings, highways and
other transportation systems, sanitary facilities, and
parks and other recreation facilities, and for wildlife habi-
tat. From the data presented, the potential of each soil
for specified land uses can be determined, soil limita-
tions to these land uses can be identified, and costly
failures in houses and other structures, caused by unfa-
vorable 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 productiv-
ity 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
maintain or create a land-use pattern in harmony 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
soil survey. The safe disposal of wastes, for example, is
closely related to properties of the soil. Pavements,
sidewalks, campsites, playgrounds, lawns, and trees and
shrubs are influenced by the nature of the soil.

Crops and pasture

M. Scoft Argabright, conservation agronomist, Soil Conservation
Service, helped prepare this section.

The major management concerns in the use of the
soils for crops and pasture are described in this section.
In addition, the crops or pasture plants best suited to the
soil, including some not commonly grown in the survey
area, are discussed; the system of land capability classi-
fication used by the Soil Conservation Service is ex-
plained; 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 ag-
ricultural potential of the survey area and about the man-
agement practices that are needed. The information is
useful to equipment dealers, land improvement contrac-
tors, fertilizer companies, processing companies, plan-
ners, conservationists, and others. For each kind of soil,
information about management is presented in the sec-
tion “‘Soil maps for detailed planning.” Planners of man-
agement systems for individual fields or farms should
also consider the detailed information given in the de-
scription of each soil.

About 300,000 acres in the survey area was cropland,
pasture, and hayland in 1975 (8). Of this total, about
120,000 acres was used for small grain, mainly oats;
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110,000 acres for row crops, mainly corn; 25,000 acres
for rotation hay and pasture; 8,000 acres for permanent
tame or native hay; and 37,000 acres for permanent
pasture.

The potential of the soils in McCook County for in-
creased crop production is good. About 34,000 acres of
potentially good cropland is used as pasture, 16,000
acres as rangeland, and 7,000 acres as permanent tame
and native hayland. In addition to this reserve productive
capacity, food production could also be increased con-
siderably by extending the latest crop production tech-
nology to all cropland in the county. This soil survey can
greatly facilitate the application of such technology.

Soil erosion is the major problem on about 35 percent
of the cropland, hayland, and pasture in McCook County.
If the slope is more than 3 percent, erosion is a hazard
on Clarno, Davis, Davison, Delmont, Egan, Ethan, Hand,
and Wentworth soils.

Loss of the surface layer through erosion is damaging
for two reasons. First, productivity is reduced because
the more fertile surface layer is lost and some soils, such
as Delmont, become more droughty. Second, soil ero-
sion results in the pollution of lakes and streams by
sediment rich in nutrients. Controlling erosion minimizes
this pollution and improves water quality for fish and
wildlife, recreation, and municipal use. it also decreases
the extent of the management needed to maintain fertil-
ity in cropped areas.

Erosion control practices provide protective cover,
reduce the runoff rate, and increase the infiitration rate.
Cropping systems that keep plant cover on the soil for
extended periods can help hold soil losses to amounts
that will not reduce the productive capacity of the soils.
Those on livestock farms, which require hay and pasture;
include legume and grass forage crops. They not only
provide nitrogen and improve tilth for the following crop,
but also reduce the risk of erosion on sloping soils.

Slopes are so short and irregular that contouring or
terracing is not practical in most areas of the gently
sloping and moderately sloping Clarno, Davison, Del-
mont, and Hand soils and in some areas of Egan, Ethan,
and Wentworth soils. In these areas minimizing tillage
and leaving crop residue on the surface increase the
infiltration rate and reduce the rate of runoff and the
hazard of erosion. Minimum tillage or no-till planting
methods for corn also are effective in reducing the
hazard of erosion on sloping soils. They can be adapted
to most soils in the survey area. Areas of the sloping
Davis soils commonly are too narrow for contour farming
or terracing, but they are well suited to diversions, which
protect lower lying areas from overflow. On these soils a
cropping system that provides substantial plant cover is
needed to control erosion. Grassed waterways provide
for removal of excess surface water without damage by
erosion.

Terraces and diversions shorten slopes and thus
reduce the rate of runoff and the hazard of erosion. They
are most practical on deep, well drained soils that have
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smooth, uniform slopes. Some areas of the Clarno,
Egan, Ethan, and Wentworth soils are suitable for ter-
races. Contouring and contour stripcropping also are
suitable on these soils. Combining minimum tillage and
crop residue management with terraces and diversions
results in maximum erosion control.

Soil blowing is a hazard on soils that have a high
content of lime, such as Davison and Ethan soils. It also
is a hazard in cultivated areas of the subirrigated Canis-
teo, Lamo, and Salmo soils. Soil blowing can damage
these soils in a few hours if winds are strong and the
soils are dry and bare of vegetation or surface muich.
Maintaining a plant cover, crop residue, or a rough sur-
face minimizes soil blowing on these soils. Stripcropping
and field windbreaks of suitable trees and shrubs gener-
ally are effective in reducing the risk of soil blowing on
these soils. Salmo soils, however, are poorly suited to
windbreaks because they have accumulations of salts in
the surface layer.

Information about the design of erosion control sys-
tems for each kind of soil is contained in the Technical
Guide, available in local offices of the Soil Conservation
Service.

Soil drainage is the major management need on the
somewhat poorly drained to very poorly drained Clamo,
Crossplain, Lamo, Tetonka, Whitewood, and Worthing
soils. Unless these soils are artifically drained, wetness
commonly retards crop growth. If a drainage outlet is
available, open ditch drainage systems can remove
excess water. Clamo, Tetonka, and Worthing soils gener-
ally cannot be drained by tile because they are too
clayey.

The moderately well drained Bon, Bonilla, Davis, and
Trent soils, on flood plains and in upland swales, receive
additional moisture when streams occasionally overflow
and when water runs off adjacent higher lying soils. Til-
lage and planting are delayed in the spring during wet
years, but in most years natural drainage is adequate
and the additional moisture is beneficial for crops. Artifi-
cial drainage rarely is needed on these soils.

Soil fertility is naturally low in soils that have a high
content of lime, such as Davison soils, and in soils that
are shallow over sand and gravel, such as Delmont soils.
Including grasses and legumes in the cropping system
helps to maintain or improve fertility. On all soils addi-
tions of fertilizer should be based on the resuits of soil
tests, on the need of the crop, and on the expected level
of yields. The Cooperative Extension Service can help in
determining the kinds and amounts of fertilizer needed.

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.

Maintaining tilth is a concern of management on the
somewhat poorly drained, poorly drained, or very poorly
drained Clamo, Crossplain, Dudley, Lamo, Tetonka,
Whitewood, and Worthing soils. These soils are often
wet for long periods in the spring. If they are tilled when
wet, they become very cloddy when dry and good
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seedbeds are difficult to prepare. Most other soils in the
survey area are friable and can be easily tilled through-
out a wide range of moisture conditions.

Field crops suited to the soils and climate of the
survey area include close growing crops and row crops.
Alfalfa and oats are the main close growing crops.
Barley, spring wheat, soybeans, sorghum, and rye are
grown to a lesser extent. Corn is the main row crop.
Grain sorghum and soybeans also are grown. In dry
years much of the corn is harvested for silage.

All commonly grown and climatically suited crops are
suited to most of the soils used as cropland in McCook
County. Early maturing, more drought resistant small
grain is better suited than deeper rooted corn and alfalfa
on such soils as Delmont and Enet. The porous underly-
ing material in these soils restricts the root zone and
limits the water storage capacity. Dudley soils have a
claypan subsoil that retards root growth and restricts the
amount of water released to plants. As a result, they are
better suited to small grain, grain sorghum, and alfalfa
than to corn.

Pasture plants best suited to the climate and to most
of the soils in the survey area include alfalfa, big blues-
tem, indiangrass, intermediate wheatgrass, smooth bro-
megrass, and switchgrass.

On soils that are low in fertility and high in content of
lime, such as Davison and Ethan soils, the best suited
species are alfalfa, crested wheatgrass, intermediate
wheatgrass, and smooth bromegrass. Delmont and other
droughty soils are well suited to crested wheatgrass.
Because of the erosion hazard, this and other bunch-
type species should not be planted alone in areas where
the slope is more than 6 percent. On the somewhat
poorly drained to very poorly drained Clamo, Lamo, Te-
tonka, and Worthing soils, the choice of pasture plants is
limited to water tolerant species, such as Garrison creep-
ing foxtail and reed canarygrass. Salmo and other saline
soils are best suited to tall wheatgrass.

Proper stocking rates, timely deferment of grazing, and
applications of fertilizer help keep pastures in good con-
dition. If the pasture is overgrazed, the.better grasses
lose vigor and die and usually are replaced by annual
grasses and weeds.

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. Ab-
sence of an estimated yield indicates that the crop is not
suited to or not commonly grown on the soil.

The estimated yields were based mainly on the experi-
ence 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.
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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 climate
and 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, ero-
sion control, 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 ele-
ments 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
offices of the Soil Conservation Service and the Cooper-
ative Extension Service can provide information about
the management concerns and productivity of the soils
for these crops.

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 gen-
erally 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 inter-
pretations 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 (6).
These levels are defined in the following paragraphs. A
survey area may not have soils of all classes.

Capability classes, the broadest groups, are designat-
ed by Roman numerals | through VIll. The numerals
indicate progressively greater limitations and narrower
choices for practical use. The classes are defined as

follows:
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Class | soils have few limitations that restrict their use.

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

Class Il soils have severe limitations that reduce the
choice of plants, or that require special conservation
practices, 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 VIl soils have very severe limitations that make
them unsuitable for cultivation.

Class VIl 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, s, or
¢, to the class numeral, for example, lle. The letter e
shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
rected 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 | 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,
rangeland, 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.
Capability units are generally designated by adding an
Arabic numeral to the subclass symbol, for example, lle-
2 or llle-1.

Rangeland

About 14 percent of McCook County is rangeland.
More than half of the farm income is derived from live-
stock, principally cattle. Cow-calf-steer operations are
predominant throughout the county. The average-size
farm is about 390 acres (4).

The rangeland generally occurs as scattered small
tracts throughout the county. Larger tracts are on the
breaks along Wolf Creek and the Vermillion River. The
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soils on these breaks, dominantly Betts and Ethan soils,
commonly are too steep for cultivation.

On many farms the forage produced on rangeland is
supplemented by crop stubble and tame pasture
grasses. In winter the native forage often is supplement-
ed with protein concentrate or alfalfa. On some farms or
ranches, the market weight of calves and yearlings is
increased through creep feeding.

The native vegetation in many areas has been greatly
depleted by continued excessive use. The desirable tall
grasses have been replaced by short grasses and
weeds. As a result, the amount of forage produced may
be less than half of that originally produced. Productivity
of the rangeland can be increased by deferred grazing,
proper distribution of grazing, and proper grazing use.
Stocking according to specific kinds of soil and range
sites helps maintain or improve the range condition.

Where climate and topography are about the same,
differences in the kind and amount of vegetation that
rangeland 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 character-
istic 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 predominantly grasses, grasslike
plants, forbs, or shrubs suitable for grazing or browsing.
The following are explanations of column headings in
table 6.

A range site is a distinctive kind of rangeland that
differs 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 vegeta-
tion 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 pre-
cipitation and the temperatures are such that growing
conditions are substantially better than average; in a
normal 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 pro-
duced per acre each year by the potential natural plant
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community. Vegetation that is highly palatable to live-
stock and vegetation that is unpalatable are included.
Some of the vegetation can also be grazed extensively
by wildlife.

Characteristic vegetation refers to the grasses, grass-
like plants, forbs, and shrubs that make up most of the
potential natural plant community on each soil. These
plants are listed by common 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. 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 evaluation 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
natural plant community for that site. Such management
generally results in the maximum production of vegeta-
tion, conservation of water, and control of erosion.
Sometimes, however, a range condition somewhat below
the potential meets grazing needs, provides wildlife habi-
tat, and protects soil and water resources.

Native woods and windbreaks and
environmental plantings

David L. Hintz, forester, Soil Conservation Service, helped prepare
this section.

About 2,000 acres in McCook County supports native
trees and shrubs. The soils that support trees are not
classified as woodland soils. Most of the trees and
shrubs grow on the breaks and flood plains adjacent to
Wolf Creek and the East and West Forks of the Vermil-
lion River and its principal tributaries. Most are used to
enhance the habitat for wildlife.

American elm, American plum, boxelder, bur oak, east-
ern redcedar, green ash, western snowberry, and wil-
drose commonly occur as isolated trees or shrubs, small
clumps, or large groves on the Betts and Ethan soils in
the draws on the breaks adjacent to the East Fork of the
Vermillion River. American elm, American plum, box-
elder, common chokecherry, eastern cottonwood, false
indigo, green ash, peachleaf willow, riverbank grape,
sandbar willow, western snowberry, and wildrose com-
monly occur as isolated trees or shrubs and small
clumps on the Bon, Chaska, Clamo, and Lamo soils on
the flood plains adjacent to Wolf Creek and the East and
West Forks of the Vermillion River. Eastern cottonwood,
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peachleaf willow, and sandbar willow occur as isolated
trees or shrubs and clumps at the margins of marshy
areas and lakes.

Windbreaks have been planted since the days of the
early settlers. The settlers planted windbreaks primarily
to protect farmsteads and livestock. Such windbreaks
are still needed. In recent years field windbreaks have
been planted to trap snow and thus increase the mois-
ture supply. Maximum growth and survival rates can be
obtained by controlling weeds and conserving moisture.

Windbreaks are established to protect livestock, build-
ings, and yards from wind and snow. Windbreaks also
help protect fruit trees and gardens, and they furnish
habitat for wildlife. Several rows of low- and high-growing
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 wild-
life.

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 can insure 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 measure-
ments 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 Exten-
sion Service or from nurserymen.

Wildlife habitat

John B. Farley, biologist, Soil Conservation Service, helped prepare
this section.

Soils directly affect the kind and amount of vegetation
that is available to wildlife as food and cover, and they
affect the construction of water impoundments. The kind
and abundance of wildlife that populate an area depend
largely on the amount and distribution of food, cover,
and water. If any one of these elements is missing, is
inadequate, or is inaccessible, wildlife either are scarce
or do not inhabit the area.

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 ac-
cording to their potential to support the main kinds of
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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 man-
agement 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
satisfactory 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.

The elements of wildlife habitat are briefly described in
the following paragraphs.

Grain and seed crops are seed-producing annuals
used by wildlife. The major soil properties that affect the
growth of grain and seed crops are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, slope, surface stoniness, and flood hazard.
Soil temperature and soil moisture are also consider-
ations. Examples of grain and seed crops are corn,
wheat, oats, and barley.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes that are planted for wildlife
food and cover. Major soil properties that affect the
growth of grasses and legumes are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, surface stoniness, flood hazard, and slope.
Soil temperature and soil moisture are also consider-
ations. Examples of grasses and legumes are intermedi-
ate wheatgrass, smooth bromegrass, sweetclover, and
alfalfa.

Wild herbaceous plants are native or naturally estab-
lished grasses and forbs, including weeds, that provide
food and cover for wildlife. Major soil properties that
affect the growth of these plants are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, surface stoniness, and flood hazard. Soil
temperature and soil moisture are also considerations.
Exampies of wild herbaceous plants are bluestem, gold-
enrod, beggarweed, western wheatgrass, and grama.

Hardwood trees are planted trees and shrubs that
provide cover for wildlife and produce nuts or other fruit,
buds, catkins, twigs, bark, or foliage that wildlife eat.
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Major soil properties that affect growth of hardwood
trees and shrubs are depth of the root zone, available
water capacity, and wetness. Examples of native woody
plants are bur oak, cottonwood, chokecherry, green ash,
boxelder, hawthorn, silver buffaloberry, American plum,
hackberry, and currant. Examples of fruit-producing
shrubs and small trees that are commercially available
and suitable for planting on soils rated good are Rus-
sian-olive, honeysuckle, and crabapple.

Wetland plants are annual and perennial wild herba-
ceous 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. Major soil
properties affecting wetland plants are texture of the
surface layer, wetness, reaction, salinity, slope, and sur-
face stoniness. Examples of wetland plants are
smartweed, wild millet, cattails, and cordgrass and
rushes, sedges, and reeds.

Shallow water areas are bodies of water that have an
average depth of less than 5 feet and that are useful to
wildlife. They can be naturally wet areas, or they can be
created by dams or levees or by water-control structures
in marshes or streams. Major soil properties affecting
shallow water areas are depth to bedrock, wetness, sur-
face stoniness, slope, and permeability. The availability
of a dependable water supply is important if water areas
are to be developed. Examples of shallow water areas
are marshes, shallow dugouts, level ditches, and ponds.

The kinds of wildlife habitat are briefly described in the
following paragraphs.

Openland habitat consists of cropland, pasture, mead-
ows, and areas that are overgrown with grasses, forbs,
shrubs, and trees. These areas produce grain and seed
crops, grasses and legumes, and wild herbaceous and
woody plants. The kinds of wildlife attracted to these
areas include bobwhite, ring-necked pheasant, gray par-
tridge, meadowlark, mourning dove, cottontail, raccoon,
and red fox.

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, herons, shore birds, muskrat, mink, and beaver.

Rangeland habitat consists of areas of wild herba-
ceous plants and shrubs. Wildlife attracted to rangeland
include whitetail deer, jackrabbit, coyote, meadowlark,
and lark bunting.

Recreation

The soils of the survey area are rated in table 9 ac-
cording to limitations that affect their suitability for recre-
ation 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 impor-
tant 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,
access to water, potential water impoundment sites
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available, and either access to public sewerlines or ca-
pacity 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 assess-
ment of height, duration, 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
properties are generally favorable and that the limitations
are minor and easily overcome. Moderate means that
the limitations can be overcome or alleviated by plan-
ning, design, or special maintenance. Severe means that
soil properties are unfavorable and that limitations can
be offset only by costly soil reclamation, special design,
intensive maintenance, limited use, or by a combination
of these measures.

The information in table 9 can be supplemented by
information in other parts of this survey. Especially help-
ful are interpretations for septic tank absorption fields,
given in table 11, and interpretations for dwellings with-
out basements and for local roads and streets, given in
table 10. .

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 re-
mains firm, and is not dusty when dry. Strong slopes and
stones or boulders can greatly increase the cost of con-
structing 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
obtain a uniform grade, the depth of the soil over bed-
rock or hardpan should be enough to aliow necessary
grading.

Paths and trails for walking, horseback riding, bicy-
cling, 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 during the
annual period of use. They have moderate slopes and
have few or no stones or boulders on the surface.
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Engineering

This section provides information about the use of
soils for building sites, sanitary facilities, construction ma-
terial, and water management. Among those who can
benefit from this information are engineers, landowners,
community planners, town and city managers, land de-
velopers, builders, contractors, and farmers and ranch-
ers.

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 behav-
ior 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, plas-
ticity 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 min-
erals, mineralogy of the sand and silt fractions, and the
kind of absorbed cations were also considered.

On the basis of information assembled about soil prop-
erties, ranges of values can be estimated for erodibility,
permeability, corrosivity, shrink-swell potential, available
water capacity, compressibility, slope stability, and other
factors of expected soil behavior in engineering uses. As
appropriate, these values can be applied 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,
commercial, 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 dis-
posal 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 water conservation; (8) relate performance of struc-
tures already built to the properties of the kinds of soil
on which they are built so that performance of similar
structures 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 gener-
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al designs that will overcome unfavorable soil properties
and minimize soil-related failures. Limitations to the use
of these data, however, should be well understood. First,
the data are generally not presented for soil material
below a depth of 5 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 included in
mapping. Thus, these data do not eliminate the need for
onsite investigations, testing, and analysis by personnel
having expertise in the specific use contemplated.

The information is presented mainly in tables. Table 10
shows, for each kind of soil, the degree and kind of
limitations for building site development; table 11, for
sanitary facilities. Table 13 shows the kind of limitations
for water management. Table 12 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
survey, 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
special 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 10. A s/ight limitation indicates that
soil properties generally are favorable for the specified
use; any limitation is minor and easily overcome. A mod-
erate limitation indicates that soil properties and site fea-
tures are unfavorable for the specified use, but the limi-
tations can be overcome or minimized by special plan-
ning and design. A severe limitation indicates that one or
more soil properties or site features are so unfavorable
or difficult to overcome that a major increase in con-
struction effort, special design, or intensive maintenance
is required. For some soils rated severe, such costly
measures may not be feasible.

Shallow excavations are made for pipelines, sewer-
lines, communications and power transmission lines,
basements, open ditches, and cemeteries. Such digging
or trenching is influenced by soil wetness caused by a
seasonal high 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 addition, excavations are affected by
slope of the soil and the probability of flooding. Ratings
do not apply to soil horizons below a depth of 5 feet
unless otherwise noted.

In the soil series descriptions, the consistence of each
soil horizon is given, 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 10 are built on undisturbed soil and have founda-
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tion loads of a dwelling no more than three stories high.
Separate. ratings are made for small commercial build-
ings without basements and for dwellings with and with-
out basements. For such structures, soils should be suffi-
ciently stable that cracking or subsidence of the struc-
ture from settling or shear failure of the foundation does
not occur. These ratings were determined from esti-
mates of the compressibility and shrink-swell potential of
the soil. Soil texture, plasticity and in-place density, 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, siope, and large stones in or on the
soil are also important considerations in the choice of
sites for these structures and were considered in deter-
mining the ratings. Susceptibility to flooding is a serious
hazard.

Local roads and streets referred to in table 10 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 capac-
ity used in making the ratings. Soil wetness, flooding,
slope, depth to hard rock or very compact layers, and
content of large stones affect stability and ease of exca-
vation.

Sanitary facllities

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 11 shows the degree and kind of limita-
tions of each soil for such uses and for use of the soil as
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
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major soil reclamation, special designs, or intensive
maintenance is required. Soil suitability is rated by the
terms good, fair, or poor, which, respectively, mean
about the same as the terms slight, moderate, and
severe.

Septic tank absorption fields are subsurface systems
of tile or perforated pipe that distribute effluent from a
septic 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 can cause lateral seep-
age and surfacing of the effluent. Also, soil erosion and
soil slippage are hazards if absorption fields are installed
on sloping soils.

In some soils, loose sand and gravel or fractured bed-
rock is less than 4 feet below the tile lines. In these soils
the absorption field does not adequately filter the efflu-
ent, and ground water in the area may be contaminated.

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 can be in-
stalled or the size of the absorption field can be in-
creased so that performance is satisfactory.

Sewage lagoons 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
suitable. Unless the soil has very slow permeability, con-
tamination of ground water is a hazard where the sea-
sonal 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 construction. Shear strength and permeability of
compacted soil material affect the performance of em-
bankments.

Sanitary landfill is a method of disposing of solid waste
by placing refuse in successive layers either in excavat-
ed trenches or on the surface of the soil. The waste is
spread, compacted, and covered daily with a thin layer
of soil material. Landfill areas are subject to heavy ve-
hicular traffic. Risk of polluting ground water and traffica-
bility affect the suitability of a soil for this use. The best
soils have a loamy or silty texture, have moderate to
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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 nox-
ious liquids to contaminate ground water. Soil wetness
can be a limitation, because operating heavy equipment
on a wet soil is difficult. Seepage into the refuse in-
creases the risk of pollution of ground water.

Ease of excavation affects the suitability of a soil for
the trench type of landfill. A suitable soil is deep to
bedrock and free of large stones and boulders. If the
seasonal water table is high, water will seep into trench-
es.

Unless otherwise stated, the limitations in table 11
apply only to the soil material within a depth of about 5
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.

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, more or-
ganic 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
borrow areas. These factors include slope, erodibility,
and potential for plant growth.

Construction materials

The suitability of each soil as a source of roadfill,
sand, gravel, and topsoil is indicated in table 12 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 5 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
cement is not considered in the ratings, but information
about some of the soil properties that influence such
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performance is given in the descriptions of the soil
series.

The ratings apply to the soil material between the A
horizon and a depth of § 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 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 3 feet, the entire soil is
rated poor.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 12 provide
guidance as to where to look for probable sources and
are based on the probability that soils in a given area
contain sizable 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 5 feet.
Coarse fragments of soft bedrock material, such as
shale and siltstone, 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,
reaction, and stratification are given in the soil series
descriptions and in table 14.

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 materi-
al 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 deter-
mined by texture, structure, and the amount of soluble
salts or toxic substances. Organic matter in the A1 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 cobbles, 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 exca-
vation is difficult during most of the year.
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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 A1 or Ap in the soil
series 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 13 the soil and site features that affect
use are indicated for each kind of soil. This information
is significant in planning, installing, and maintaining
water-control structures.

Pond reservoir areas hold water behind a dam or em-
bankment. Soils best suited to this use have a low seep-
age 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 organ-
ic 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; susceptibil-
ity to flooding; salinity and alkalinity; and availability of
outiets for drainage.

Irrigation is affected by such features as slope, sus-
ceptibility to flooding, hazards of water erosion and soil
blowing, texture, presence of salts and alkali, depth of
root zone, rate of water intake at the surface, permeabil-
ity 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 combi-
nation 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
suitability of a soil for terraces are uniformity and steep-
ness of slope; depth to bedrock, hardpan, or other unfa-
vorable material; large stones; permeability; ease of es-
tablishing 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
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the use of soils for waterways are slope, permeability,
erodibility, wetness, and suitability for permanent vegeta-
tion.

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 scien-
tists 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 consis-
tence 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
determine all major properties of key soils, especially
properties that cannot be estimated accurately by field
observation. 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
survey areas.

The available field and laboratory data are summarized
in tables. The tables give the estimated range of engi-
neering properties, the engineering classifications, and
the physical and chemical properties of each major hori-
zon of each soil in the survey area. They also present
data about pertinent soil and water features.

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 hori-
zon 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
morphology.”

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
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52 percent sand. If a soil contains gravel or other parti-
cles 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 (2) and the system adopted by the American
Association of State Highway and Transportation Offi-
cials (AASHTO) (7).

The Unified system classifies soils according to prop-
erties that affect their use as construction material. Soils
are classified according to grain-size distribution of the
fraction less than 3 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 con-
struction and maintenance. In this system a mineral soil
is classified 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 or-
ganic soils are classified in group A-8 on the basis of
visual inspection.

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-7-6. As an addi-
tional refinement, the desirability of soils as subgrade
material can be indicated by a group index number.
These numbers range from O for the best subgrade ma-
terial to 20 or higher for the poorest. 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 3 inches in diameter is esti-
mated for each major horizon. These estimates are de-
termined mainly by observing volume percentage in the
field and then converting that, by formula, to weight
percentage.

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
indexes are used in both the Unified and AASHTO soil
classification systems. They are also used as indicators
in making general predictions of soil behavior. Ranges in
liquid limit and plasticity index are estimated on the basis
of test data from the survey area or from nearby areas
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and on observations of the many soil borings made
during the survey.

In some surveys, the estimates are rounded to the
nearest 5 percent. Thus, if the ranges of gradation and
Atterberg limits extend a marginal amount across classifi-
cation boundaries (1 or 2 percent), the classification in
the marginal zone is omitted.

Physical and chemical properties

Table 15 shows estimated values for several soil char-
acteristics and features that affect behavior of soils in
engineering 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.

Permeabilily 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
features as plowpans and surface crusts. Permeability of
the soil is an important factor to be considered in plan-
ning and designing drainage systems, in evaluating the
potential of soils for septic tank systems and other waste
disposal systems, and in many other aspects of land use
and management.

Available water capacily 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 irriga-
tion systems.

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 veri-
fied 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
stabilization; 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 frequency
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 production,
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
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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
influence the swelling of soils. Shrinking and swelling of
some soils can cause damage to building foundations,
basement walls, roads, and other structures unless spe-
cial designs are used. A high shrink-swell potential indi-
cates 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 and electrical action that dissolves or weakens
uncoated steel or concrete. The rate of corrosion of
uncoated steel is related to soil moisture, particle-size
distribution, total acidity, 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 con-
crete help to avoid or minimize damage resulting from
the .corrosion. Uncoated steel intersecting soil bound-
aries or soil horizons is more susceptible to corrosion
than an installation 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
factor (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 in this survey area range
from 0.10 to 0.43. 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 soil-loss tolerance factor (T)
is the maximum rate of soil erosion, from rainfall and 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 difficult 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 blow-
ing are used.

3. Sandy loams, coarse sandy loams, fine sandy
loams, and very fine sandy loams. These soils are highly
erodible, but crops can be grown if intensive measures
to control soil blowing are used.

4L. Calcareous loamy soils that are less than 35 per-
cent clay and more than 5 percent finely divided calcium
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carbonate. 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
percent 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.

Soil and water features

Table 16 contains information helpful in planning land
uses and engineering projects that are likely to be affect-
ed by soil and water features.

Hydrologic soil groups are 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 re-
ceived precipitation from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff
potential) when thoroughly wet. These consist chiefly of
deep, well drained to excessively drained sands or grav-
els. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
or deep, moderately well drained or well drained soils
that have moderately fine texture to moderately coarse
texture. These soils have a moderate rate of water trans-
mission. .

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.
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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 rains or after snow melts is not considered flooding,
nor is water in swamps and marshes. Flooding is rated in
general terms that describe the frequency and duration
of flooding and the time of year when flooding is most
likely. 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 fiood-
water; 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 information that relates the position of
each soil on the landscape 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 delineate flood-prone areas at specific flood
frequency levels.

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.
Estimates are based mainly on the relationship between
grayish 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 in table 16 are the depth to
the seasonal high water table; the kind of water table,
that is, perched or apparent; and the months of the year
that the water table commonly is high. Only saturated
zones above a depth of 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
information is also needed to decide whether or not
construction of basements is feasible and to determine
how septic tank absorption fields and other underground
installations will function. Also, a seasonal high water
table affects ease of excavation.

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 temperature zone in the soil, which causes ice
lenses to form. Soil texture, temperature, moisture con-
tent, porosity, permeability, and content of organic matter
are the most important 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 susceptible to frost action. Well
drained very gravelly or sandy soils are the least suscep-
tible.
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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
series. Then a pedon, a small three-dimensional area of
soil that is typical of the soil series in the survey area, is
described. The detailed descriptions of each soil horizon
follow standards in the Soil Survey Manual (5). Unless
otherwise noted, matrix 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.”

Baltic series

The Baltic series consists of deep, poorly drained and
very poorly drained soils formed in calcareous, clayey,
loamy, and silty alluvium. Permeability is slow. These
soils are in closed depressions in the uplands. Slopes
are less than 1 percent.

Baltic soils are near Canisteo, Crossplain, Davison,
Tetonka, and Worthing soils. Crossplain, Tetonka, and
Worthing soils have an argillic horizon and do not have
carbonates at the surface. In addition, Tetonka soils
have an A2 horizon. Canisteo and Davison soils contain
less clay in the contro! section than Baltic soils.

Typical pedon of Baltic silty clay loam, 300 feet east
and 1,900 feet north of the southwest corner of sec. 10,
T.104 N, R. 53 W.

Ap—O0 to 8 inches; very dark gray (10YR 3/1) silty clay
loam, black (10YR 2/1) moist; few fine faint dark
brown (7.5YR 4/4) mottles; moderate medium and
fine granular structure; hard, friable, slightly sticky
and slightly plastic; slight effervescence; moderately
alkaline; clear smooth boundary.

A12—8 to 16 inches; very dark gray (10YR 3/1) silty clay
loam, black (10YR 2/1) moist; few fine faint dark
grayish brown (2.5Y 4/2) mottles; moderate medium
granular structure; hard, friable, slightly sticky and
slightly plastic; slight effervescence; moderately al-
kaline; gradual smooth boundary.

B21g—16 to 26 inches; very dark gray (5Y 3/1) silty
clay, black (5Y 2/1) moist; few fine faint dark grayish
brown (2.5Y 4/2) mottles; weak coarse prismatic
structure parting to weak medium subangular blocky;
hard, firm, slightly sticky and slightly plastic; few
snail shells; strong effervescence; moderately alka-
line; diffuse wavy boundary.

B22g—26 to 35 inches; dark gray (5Y 4/1) silty clay,
black (5Y 2/1) moist; few fine faint dark grayish
brown (2.5Y 4/2) mottles; moderate coarse prismat-
ic structure parting to moderate fine subangular
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blocky; hard, firm, sticky and plastic; strong efferves-
cence; moderately alkaline; diffuse wavy boundary.

C1g—35 to 41 inches; gray (5Y 5/1) and dark gray (5Y
4/1) silty clay, very dark gray (5Y 3/1) moist;
common fine distinct olive (5Y 5/3) mottles; weak
coarse prismatic structure parting to weak fine su-
bangular blocky; hard, firm, slightly sticky and slight-
ly plastic; strong effervescence; moderately alkaline;
diffuse wavy boundary.

C2g—41 to 54 inches; gray (5Y 5/1) silty clay loam, very
dark gray (5Y 3/1) and dark olive gray (5Y 3/2)
moist; common fine distinct olive (5Y 5/6) mottles;
weak coarse prismatic structure; hard, friable, slight-
ly sticky and slightly plastic; few fine nests of
gypsum; few fine accumulations of carbonate; strong
effervescence; moderately alkaline; diffuse wavy
boundary.

C3—54 to 60 inches; gray (5Y 5/1) clay loam, very dark
gray (5Y 3/1) moist; common fine distinct olive (5Y
5/6) mottles; massive; hard, firm, slightly sticky and
slightly plastic; strong effervescence; moderately al-
kaline.

The thickness of the solum and of the mollic epipedon
ranges from 30 to 45 inches. The control section aver-
ages as low as 40 percent clay in some pedons and as
high as 50 percent clay in others. These soils contain
free carbonates throughout and are moderately alkaline
or mildly alkaline. Chroma is 1 or less throughout.

The A horizon has value of 3 to 5 (2 or 3 moist). The
B2 horizon has hue of 2.5Y or 5Y and value of 3to 5 (2
or 3 moist). In some pedons the lower part of this hori-
zon has gypsum crystals and accumulations of carbon-
ate. The C horizon has hue of 2.5Y or 5Y and value of 4
to 6 (3 or 4 moist).

Betts series

The Betts series consists of deep, well drained soils
formed in calcareous glacial till. Permeability is moderate
in the solum and moderately slow in the underlying ma-
terial. These soils are on uplands. Slopes range from 9
to 40 percent.

Betts soils are near: Clarno, Ethan, Hand, and Talmo
soils. Clarno, Ethan, and Hand soils have a mollic epipe-
don. Talmo soils have loose sand and gravel within a
depth of 10 inches.

Typical pedon of Betts loam, 15 to 40 percent slopes,
1,770 feet east and 84 feet north of the southwest
corner of sec. 26, T. 101 N, R. 56 W.

A1—0 to 3 inches; dark gray (10YR 4/1) loam, very dark
gray (10YR 3/1) moist; weak fine granular structure;
slightly hard, friable; mildly alkaline; clear smooth
boundary.

B2—3 to 9 inches; grayish brown (10YR 5/2) loam, dark
brown (10YR 4/3) moist; weak medium subangular
blocky structure; hard, friable; strong effervescence;
mildly alkaline; gradual wavy boundary.
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Cica—9 to 22 inches; pale brown (10YR 6/3) loam, dark
yellowish brown (10YR 4/4) moist; massive; hard,
friable; many medium accumulations of carbonate;
strong effervescence; mildly alkaline; gradual wavy
boundary.

C2—22 to 40 inches; light brownish gray (2.5Y 6/2)
loam, grayish brown (2.5Y 5/2) moist; common
medium distinct yellowish brown (10YR 5/6) mottles;
massive; hard, friable; many medium accumulations
of carbonate; strong effervescence; mildly alkaline;
gradual wavy boundary.

C3—40 to 60 inches; light brownish gray (2.5Y 6/2) and
light yellowish brown (2.5Y 6/4) loam, grayish brown
(2.5Y 5/2) and light olive brown (2.5Y 5/4) moist;
common coarse prominent strong brown (7.5YR
5/6) mottles; massive; hard, friable; strong efferves-
cence; mildly alkaline.

The solum is less than 10 inches thick. Free carbon-
ates are within 3 inches of the surface.

The A horizon has value of 3 to 5 (2 or 3 moist) and
chroma of 1 or 2. It is neutral or mildly alkaline. The B2
horizon has hue of 10YR or 2.5Y, value of 50or 6 (4 or 5
moist), and chroma of 2 or 3. It is mixed with the A
horizon in most cultivated areas. The B2 and C horizons
are mildly alkaline or moderately alkaline. The C horizon
has hue of 10YR or 2.5Y, value of 6 or 7 (4 or 5 moist),
and chroma of 2 to 4. It is clay loam in some pedons.
Mottles are inherited from the parent material.

Blendon series

The Blendon series consists of deep, well drained
soils formed in loamy and sandy glacial outwash. Perme-
ability is moderately rapid. These soils are on upland
terraces. Slopes range from 0 to 5 percent.

Blendon soils are near Clarno, Delmont, Enet, and
Hand soils. Clarno and Hand soils contain more clay in
the subsoil than Blendon soils. Delmont and Enet soils
have a lIC horizon of sand and gravel within a depth of
40 inches.

Typical pedon of Blendon loam, 0 to 5 percent slopes,
2,000 feet east and 350 feet south of the northwest
corner of sec. 32, T. 101 N,, R. 54 W.

Ap—O0 to 9 inches; very dark grayish brown (10YR 3/2)
loam, black (10YR 2/1) moist; weak medium granu-
lar structure; slightly hard, friable; neutral; clear
smooth boundary.

A12—9 to 13 inches; dark grayish brown (10YR 4/2)
sandy loam, very dark brown (10YR 2/2) moist;
moderate medium granular structure; slightly hard,
friable; neutral; clear smooth boundary.

B21—13 to 17 inches; dark grayish brown (10YR 4/2)
fine sandy loam, very dark brown (10YR 2/2) moist;
weak coarse prismatic structure parting to weak
medium subangular blocky; slightly hard, friable;
neutral; gradual wavy boundary.
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B22—-17 to 26 inches; dark grayish brown (10YR 4/2)
fine sandy loam, very dark brown (10YR 2/2) moist;
weak coarse prismatic structure parting to weak
medium subangular blocky; slightly hard, friable;
neutral; gradual wavy boundary.

B23—26 to 34 inches; dark grayish brown (10YR 4/2)
fine sandy loam, very dark grayish brown (10YR
3/2) moist; weak coarse prismatic structure; slightly
hard, friable; neutral; gradual wavy boundary.

C1—34 to 44 inches; brown (10YR 5/3) fine sandy loam,
dark brown (10YR 3/3) moist; massive; soft, very
friable; neutral; gradual wavy boundary.

C2—44 to 60 inches; light yellowish brown (10YR 6/4)
loamy fine sand, dark brown (10YR 4/3) moist;
single grained; loose; neutral.

The mollic epipedon is more than 24 inches thick.
These soils typically are leached of free carbonates, but
some pedons have a calcareous C horizon. The solum is
slightly acid or neutral.

The A horizon has value of 3 or 4 (2 or 3 moist) and
chroma of 1 or 2. It is sandy loam in some pedons. The
B2 horizon has value of 3 or 4 (2 or 3 moist) and chroma
of 1 or 2. The C horizon has value of 5 or 6 (3 or 4
moist) and chroma of 2 to 4. It is fine sand in some
pedons. It is neutral to moderately alkaline.

Bon series

The Bon series consists of deep, moderately well
drained soils formed in loamy and silty alluvium. Perme-
ability is moderate. These soils are on flood plains.
Slopes are less than 2 percent.

Bon soils are near Chaska, Clamo, and Lamo soils
and are similar to Davis soils. Chaska and Clamo soils
are poorly drained and Lamo soils somewhat poorly
drained. In addition, Clamo soils have a fine textured
subsoil. Davis soils are leached of carbonates to a depth
of 20 inches or more.

Typical pedon of Bon loam, 1,584 feet east and 800
feet south of the northwest corner of sec. 23, T. 101 N,
R. 53 W.

Ap—O to 6 inches; dark grayish brown (10YR 4/2) loam,
very dark gray (10YR 3/1) moist; weak medium and
fine granular structure; slightly hard, friable; slight
effervescence; mildly alkaline; clear smooth bound-

ary.

A12—%{ to 15 inches; dark grayish brown (10YR 4/2)
loam, very dark gray (10YR 3/1) moist, weak fine
granular structure; slightly hard, friable; slight ef-
fervescence; mildly alkaline; clear smooth boundary.

A13—15 to 25 inches; grayish brown (10YR 5/2) loam,
very dark grayish brown (10YR 3/2) moist; moderate
fine granular structure; slightly hard, friable; slight
effervescence; mildly alkaline; gradual smooth
boundary.

A14—25 to 31 inches; grayish brown (10YR 5/2) silt
loam, very dark grayish brown (10YR 3/2) moist;
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weak medium prismatic structure parting to moder-
ate fine and medium subangular blocky; slightly
hard, friable; slight effervescence; moderately alka-
line; gradual smooth boundary.

C1—31 to 35 inches; grayish brown (2.5Y 5/2) silt loam,
very dark grayish brown (2.5Y 3/2) moist; few fine
faint yellowish brown (10YR 5/4) mottles; weak
coarse prismatic structure parting to moderate fine
subangular blocky; slightly hard, friable; strong ef-
fervescence; moderately alkaline; clear wavy bound-
ary. :

C2ca—35 to 46 inches; grayish brown (2.5Y 5/2) silt
loam, very dark grayish brown (2.5Y 3/2) moist;
common fine faint yellowish brown (10YR 5/6) mot-
tles; moderate medium subangular blocky structure;
hard, friable; few fine accumulations of carbonate;
strong effervescence; moderately alkaline; gradual
wavy boundary.

C3—46 to 60 inches; light brownish gray (2.5Y 6/2)
loam, grayish brown (2.5Y 5/2) moist; few fine dis-
tinct yellowish brown (10YR 5/6) mottles; massive;
very hard, friable; strong effervescence; moderately
alkaline.

The mollic epipedon is 30 to 40 inches thick. The
solum typically is calcareous throughout, but some
pedons are leached to a depth of 20 inches. These soils
are mildly alkaline or moderately alkaline throughout.

The A horizon has value of 3 to 5 (2 or 3 moist) and
chroma of 1 or 2. The C horizon has hue of 10YR, 2.5Y,
or 5Y, value of 5 or 6 (3 to 5 moist), and chroma of 1 to
3. It typically is loam and silt loam, but thin layers of clay
loam, silty clay loam, or sandy loam are in some pedons.

Bonilla series

The Bonilla series consists of deep, moderately well
drained soils that formed in loamy glacial till or loamy
glacial melt water deposits. Permeability is moderate in
the subsoil and moderate or moderately slow in the
underlying material. These soils are in shallow swales on
uplands. Slopes are less than 3 percent.

Bonilla soils are near Clarno, Crossplain, Davison,
Ethan, Hand, and Tetonka soils. Clarno, Ethan, and
Hand soils are well drained. Crossplain and Tetonka
soils are poorly drained. Davison soils are calcareous at
or near the surface.

Typical pedon of Bonilla loam, in an area of Clarno-
Bonilla loams, 0 to 3 percent slopes, 30 feet south and
360 feet west of the northeast corner of sec. 7, T. 101
N., R. 56 W.

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

B21—10 to 17 inches; dark grayish brown (10YR 4/2)
loam, very dark grayish brown (10YR 3/2) and black
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(10YR 2/1) moist; weak medium prismatic structure
parting to weak medium and fine subangular blocky;
slightly hard, very friable; neutral; gradual smooth
boundary.

B22—17 to 22 inches; grayish brown (2.5Y 5/2) clay
loam, very dark grayish brown (2.5Y 3/2) and black
(2.5Y 2/1) moist; weak medium prismatic structure
parting to weak medium subangular blocky; slightly
hard, friable; neutral; clear smooth boundary.

B3ca—22 to 31 inches; pale yellow (2.5Y 7/3) clay loam,
light olive brown (2.5Y 5/3) moist; common fine dis-
tinct yellowish brown (10YR 5/6) mottles; weak
coarse prismatic structure; hard, friable; many
medium accumulations of carbonate; strong ef-
fervescence; mildly alkaline; gradual smooth bound-

ary.

C1—31 to 43 inches; pale yellow (2.5Y 7/4) clay loam,
light olive brown (2.5Y 5/4) moist; common fine and
medium distinct yellowish brown (10YR 5/6) and
gray (5Y 5/1) mottles; massive; very hard, firm;
strong effervescence; moderately alkaline; diffuse
wavy boundary.

C2—43 to 60 inches; light yellowish brown (2.5Y 6/4)
clay loam, olive brown (2.5Y 4/4) moist; common
fine distinct yellowish brown (10YR 5/6) and many
medium distinct gray (5Y 5/1) mottles; massive;
hard, firm; strong effervescence; moderately alka-
line.

The thickness of the solum ranges from 30 to 45
inches. The depth to free carbonates and the thickness
of the mollic epipedon range from 20 to 34 inches.

The A horizon has value of 3 or 4 (2 or 3 moist) and
chroma of 1 or 2. It is silt loam in some pedons. The B2
horizon has hue of 10YR or 2.5Y, value of 4 or 5 (2 to 4
moist), and chroma of 1 to 3. The A and B2 horizons are
neutral or slightly acid. The C horizon has hue of 10YR
or 2.5Y, value of 6 or 7 (4 or 5 moist), and chroma of 2
to 4. It is loam, clay loam, or silt loam and in places is
stratified with very fine sandy loam. It is mildly alkaline or
moderately alkaline.

Canisteo series

The Canisteo series consists of deep, poorly drained
soils formed in loamy glacial till. Permeability is moder-
ate. These soils are on slight rises within depressions in
the uplands. Slopes are less than 3 percent.

Canisteo soils are near Tetonka and Worthing soils.
Both of those soils have a finer textured subsoil.

Typical pedon of Canisteo loam, in an area of Te-
tonka-Canisteo complex, 66 feet west and 1,452 feet
north of the southeast corner of sec. 3, T. 101 N,, R. 56
W.

Ap—O0 to 9 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; weak fine granular structure;
slightly hard, friable; slight effervescence; mildly al-
kaline; clear smooth boundary.
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A12—9 to 15 inches; dark gray (10YR 4/1) and gray
(10YR 5/1) clay loam, black (10YR 2/1) moist; weak
coarse prismatic structure parting to weak fine and
medium subangular blocky; slightly hard, friable;
slight effervescence; mildly alkaline; gradual smooth
boundary.

B2g—15 to 30 inches; grayish brown (2.5Y 5/2) clay
loam, dark grayish brown (2.5Y 4/2) moist; common
fine distinct light olive brown (2.5Y 5/6) mottles;
weak very coarse prismatic structure parting to weak
medium subangular blocky; slightly hard, friable;
many medium accumulations of carbonate; violent
effervescence; mildly alkaline; gradual wavy bound-
ary.

C1gc—30 to 48 inches; light gray (5Y 7/2) loam, olive
gray (5Y 5/2) moist; common medium prominent
yellowish brown (10YR 5/6) mottles; massive; slight-
ly hard, friable; many medium accumulations of car-
bonate; violent effervescence; moderately alkaline;
gradual wavy boundary.

C2g—48 to 60 inches; light olive gray (5Y 6/2) loam,
olive (5Y 4/3) moist; many medium prominent yel-
lowish brown (10YR 5/6) mottles; massive; slightly
hard, friable; many fine dark concretions of iron and
manganese oxide; strong effervescence; mildly alka-
line.

The thickness of the solum ranges from 20 to 35
inches. The mollic epipedon is 14 to 24 inches thick. The
control section averages as low as 20 percent clay in
some pedons and as high as 32 percent clay in others.

The A horizon has value of 3 or 4 (2 moist) and
chroma of 1 or less. The B2 horizon has hue of 2.5Y or
5Y, value of 5 or 6 (4 or 5 moist), and chroma of 1 or 2.
It is loam in some pedons. The C horizon has hue of
2.5Y or 5Y, value of 5 to 7 (4 to 6 moist), and chroma of
2 or 3. It typically is loam but in some pedons is clay
loam and in some is stratified with sandy loam and
gravelly loam.

Chaska series

The Chaska series consists of deep, poorly drained
soils formed in stratified loamy alluvium. Permeability is
moderate. These soils are on low bottom land thai is
dissected by stream channels. Slopes are less than 2
percent.

Chaska soils are near Bon and Davis soils and are
similar to Lamo soils. Bon soils are moderately well
drained. Davis soils are well drained. Lamo soils are
somewhat poorly drained.

Typical pedon of Chaska loam, channeled, 2,540 feet
east and 400 feet south of the northwest corner of sec.
20, T. 104 N, R: 56 W.

A1—0 to 9 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; moderate medium and fine granu-
lar structure; slightly hard, friable; slight efferves-
cence; mildly alkaline; clear smooth boundary.
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C1—9 to 18 inches; grayish brown (2.5Y 5/2) fine sandy
loam, very dark grayish brown (2.5Y 3/2) moist,
moderate medium and coarse granular structure;
few thin light brownish gray (10YR 6/2) layers;
slightly hard, friable; few fine accumulations of car-
bonate; strong effervescence; moderately alkaline;
clear smooth boundary.

C2—18 to 41 inches; dark gray (10YR 4/1) and very
dark gray (10YR 3/1) clay loam stratified with thin
layers of silt loam and loamy fine sand, black (10YR
2/1) moist; common fine faint olive (5Y 4/3) mottles;
weak medium granular structure; slightly hard, fri-
able; few fine accumulations of carbonate; strong
effervescence; moderately alkaline; clear smooth
boundary.

C3cs—41 to 60 inches; gray (5Y 5/1) clay loam, very
dark gray (5Y 3/1) moist; weak medium subangular
blocky structure parting to weak medium granular;
slightly hard, friable; many medium nests of gypsum;
few fine accumulations of carbonate; strong ef-
fervescence; moderately alkaline.

These soils are calcareous within 10 inches of the
surface. Some pedons have a buried surface layer. The
control section averages as low as 18 percent clay in
some pedons and as high as 30 percent clay in others.

The A horizon has value of 3 to 5 (2 or 3 moist) and
chroma of 1 or 2. It is neutral or mildly alkaline. The C
horizon has hue of 10YR, 2.5Y, or 5Y, value of 3 to 5 (2
to 4 moist), and chroma of 1 to 3. It is stratified with
loam, silt loam, loamy fine sand, fine sandy loam, or clay
loam. It is mildly alkaline or moderately alkaline. Some
pedons have gravelly layers below a depth of 40 inches.

Clamo series

The Clamo series consists of deep, poorly drained
soils formed in loamy, clayey, and silty alluvium. Perme-
ability is slow. These soils are on flood plains. Slopes
are less than 2 percent.

Clamo soils are near Bon, Chaska, Davis, Lamo, and
Salmo soils. Bon soils are moderately well drained.
Chaska soils are stratified with coarser textured material.
Davis soils are well drained. Lamo and Salmo soils con-
tain less clay in the control section than Clamo soils. In
addition, Salmo soils have salts at or near the surface.

Typical pedon of Clamo silty clay loam, 320 feet south
and 100 feet east of the northwest corner of sec. 2, T.
102 N., R. 53 W.

Ap—o0 to 11 inches; very dark gray (10YR 3/1) silty clay
loam, black (10YR 2/1) moist; moderate medium
granular structure; hard, friable, slightly sticky and
slightly plastic; slightly acid; abrupt smooth bound-

ary. _
B2—11 to 18 inches; dark gray (5Y 4/1) silty clay loam,
black (5Y 2/1) moist; weak medium subangular
blocky structure parting to moderate fine granular;
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hard, firm, sticky and plastic; neutral; clear smooth
boundary.

B31g—18 to 22 inches; dark gray (5Y 4/1) silty clay
loam, very dark gray (5Y 3/1) and black (5Y 2/1)
moist; few fine faint olive (5Y 4/3) mottles; weak
medium granular structure; slightly hard, firm, sticky
and plastic; strong effervescence; mildly alkaline;
gradual smooth boundary.

B32gca—22 to 30 inches; gray (5Y 5/1) and dark gray
(5Y 4/1) silty clay, dark olive gray (5Y 3/2) and
black (5Y 2/1) moist; few fine faint olive (5Y 4/3)
mottles; weak coarse prismatic structure parting to
weak fine and medium granular; slightly hard, firm,
sticky and plastic; many fine and medium accumula-
tions of carbonate; strong effervescence; mildly al-
kaline; gradual smooth boundary.

C1gca—30 to 42 inches; gray (5Y 6/1) silty clay loam,
olive gray (5Y 5/2) moist; few fine faint olive (5Y
5/3) mottles; weak coarse prismatic structure part-
ing to moderate fine and medium granular; slightly
hard, friable, slightly sticky and slightly plastic; many
fine and medium accumulations of carbonate; strong
effervescence; moderately alkaline; gradual smooth
boundary.

C2g—42 to 48 inches; gray (5Y 6/1) silty clay loam
stratified with clay loam, olive gray (5Y 5/2) moist;
common fine distinct light olive brown (2.5Y 5/6)
mottles; massive; slightly hard, friable, slightly sticky
and slightly plastic; common medium dark concre-
tions of iron and manganese oxide; common
medium accumulations of carbonate; strong ef-
fervescence; moderately alkaline; gradual smooth
boundary.

C3g—48 to 60 inches; gray (5Y 6/1) silty clay loam, dark
gray (5Y 4/1) and very dark gray (5Y 3/1) moist;
common fine distinct light olive brown (2.5Y 5/6)
mottles; massive; hard, firm, sticky and plastic;
strong effervescence; moderately alkaline.

The thickness of the solum ranges from 30 to 40
inches. The depth to free carbonates ranges from 14 to
30 inches. The control section averages as low as 35
percent clay in some pedons and as high as 50 percent
clay in others.

The A horizon has hue of 10YR, 2.5Y, or 5Y, value of
3 or 4 (2 or 3 moist), and chroma of 1 or less. It is
slightly acid or neutral. The B horizon is neutral in color
or has hue of 2.5Y or 5Y, value of 4 or 5 (2 or 3 moist),
and chroma of 1. It is neutral or mildly alkaline. The C
horizon is neutral in color or has hue of 2.5Y or 5Y,
value of 5 to 7 (3 to 5 moist), and chroma of 1 or 2. It is
clay loam or silty clay loam and is mildly alkaline or
moderately alkaline.

Clarno series

The Clarno series consists of deep, well drained and
moderately well drained soils formed in loamy glacial till.
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Permeability is moderate in the subsoil and moderately
slow in the underlying material. These soils are on up-
lands. Slopes range from 0 to 9 percent.

Clarno soils commonly are near Bonilla, Crossplain,
Davison, Ethan, and- Tetonka soils and are similar to
Hand soils. Bonilla soils have a surface layer that is
thicker than that of Clarno soils. Crossplain soils have a
finer textured subsoil. They are somewhat poorly drained
and poorly drained. Carbonates are nearer to the surface
in Davison and Ethan soils than in Clarno soils. Hand
soils formed in glacial melt water deposits. Tetonka soils
have a subsoil that is finer textured than that of Clarno
soils. They are poorly drained.

Typical pedon of Clarno loam, in an area of Clarno-
Bonilla loams, 0 to 3 percent slopes, 225 feet east and
1,170 feet north of the southwest corner of sec. 10, T.
101 N, R. 56 W.

Ap—O to 8 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; weak fine granular structure;
slightly hard, friable; neutral; abrupt smooth bound-
ary.

B21—8 to 14 inches; grayish brown (10YR 5/2) loam,
very dark grayish brown (10YR 3/2) moist; weak
coarse prismatic structure parting to weak medium
subangular blocky; slightly hard, friable; shiny coat-
ings on faces of peds, black (10YR 2/1) moist; neu-
tral; clear smooth boundary.

B22—14 to 18 inches; brown (10YR 5/3) loam, dark
brown (10YR 4/3) moist; weak coarse prismatic
structure parting to weak medium prismatic; hard,
friable; mildly alkaline; gradual smooth boundary.

B3ca—18 to 25 inches; pale brown (10YR 6/3) loam,
dark brown (10YR 4/3) moist; weak coarse prismat-
ic structure; hard, friable; common medium accumu-
lations of carbonate; strong effervescence; mildly al-
kaline; gradual wavy boundary.

Clca—25 to 40 inches; pale brown (10YR 6/3) loam,
dark brown (10YR 4/3) moist; common fine distinct
yellowish brown (10YR 5/6) and gray (5Y 5/1) mot-
tles; weak coarse prismatic structure; hard, friable;
few fine dark concretions of iron and manganese
oxide; many medium accumulations of carbonate;
strong effervescence; mildly alkaline; gradual wavy
boundary.

C2—40 to 60 inches; light brownish gray (2.5Y 6/2)
loam, dark grayish brown (2.5Y 4/2) moist; common
medium distinct yellowish brown (10YR 5/6) and
gray (5Y 5/1) mottles; weak thick platy structure;
slightly hard, friable; common fine dark concretions
of iron and manganese oxide; slight effervescence;
mildly alkaline.

The thickness of the solum ranges from 16 to 38
inches. The depth to free carbonates and the thickness
of the mollic epipedon range from 12 to 20 inches.

The A horizon has value of 3 or 4 (2 or 3 moist) and
chroma of 1 or 2. It is slightly acid or neutral. The B2
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horizon has hue of 10YR or 2.5Y, value of 4 or 5 (2 to 4
moist), and chroma of 2 or 3. It is loam or clay loam and
is neutral or mildly alkaline. In moderately well drained
areas, it is mottled. The B3ca and C horizons have hue
of 10YR or 2.5Y, value of 5 to 7 (4 to 6 moist), and
chroma of 2 to 4. They are loam or clay loam and are
mildly alkaline to strongly alkaline. Many of the mottles in
the C horizon are inherited from the parent material. In
moderately well drained areas, this horizon has nests of
gypsum crystals.

Crossplain series

The Crossplain series consists of deep, somewhat
poorly drained and poorly drained soils formed in a thin
mantle of alluvium overlying loamy glacial till or loamy
glacial melt water deposits. Permeability is slow in the
subsoil and moderately slow in the underlying material.
These soils are in swales and drainageways on uplands.
Slopes range from O to 2 percent.

Crossplain soils are near Bonilla, Clarno, Davison, and
Dudley soils and are similar to Baltic, Tetonka, and Wor-
thing soils. Baltic, Bonilla, Clarno, and Davison soils do
not have an argillic horizon. Dudley soils have a natric
horizon. Tetonka soils have an A2 horizon. Worthing
soils are very poorly drained.

Typical pedon of Crossplain clay loam, in an area of
Crossplain-Clarno complex, 1,770 feet east and 54 feet
south of the northwest corner of sec. 9, T. 101 N., R. 54
W.

Ap—0 to 8 inches; dark gray (10YR 4/1) clay loam, very
dark .gray (10YR 3/1) moist; moderate fine subangu-
lar blocky structure parting to weak fine granular;
hard, firm, slightly sticky and slightly plastic; neutral;
abrupt smooth boundary.

B1—8 to 12 inches; dark gray (10YR 4/1) clay loam,
black (10YR 2/1) moist; few fine faint yellowish
brown (10YR 5/6) motties; weak coarse prismatic
structure parting to moderate fine granular; hard,
firm, slightly sticky and slightly plastic; neutral; clear
smooth boundary.

B21t—12 to 19 inches; dark gray (5Y 4/1) clay loam,
black (5Y 2/1) moist; few fine faint yellowish brown
(10YR 5/6) mottles; weak medium prismatic struc-
ture parting to moderate fine subangular blocky;
hard, firm, sticky and plastic; neutral; gradual smooth
boundary.

B22tg--19 to 26 inches; olive gray (5Y 5/2) clay loam,
dark olive gray (5Y 3/2) moist; common fine distinct
light olive brown (2.5Y 5/6) mottles; moderate
medium prismatic structure parting to moderate
medium subangular blocky; hard, firm, sticky and
plastic; dark gray (10YR 4/1) coatings, 1 to 1 1/2
inches wide, on faces of peds; neutral; gradual wavy
boundary.

B23tg—26 to 32 inches; olive gray (5Y 5/2) clay loam,
olive gray (5Y 4/2) moist; common fine distinct light
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olive brown (2.5Y 5/6) mottles; moderate coarse
prismatic structure parting to moderate medium su-
bangular blocky; hard, firm, sticky and plastic; mildly
alkaline; gradual wavy boundary.

B3ca—32 to 39 inches; light olive gray (8Y 6/2) clay
loam, olive gray (5Y 5/2) moist; many medium dis-
tinct yellowish brown (10YR 5/6) mottles; weak
coarse prismatic structure; hard, firm, sticky and
plastic; fine dark concretions of iron and manganese
oxide; many fine and medium accumulations of car-
bonate; strong effervescence; mildly alkaline; diffuse
wavy boundary.

C1ca—39 to 47 inches; light gray (5Y 6/1) clay loam,
gray (5Y 5/1) moist; many medium distinct yellowish
brown (10YR 5/6) mottles; weak coarse prismatic
structure; hard, firm, slightly sticky and slightly plas-
tic; fine dark concretions of iron and manganese
oxide; many fine and medium accumulations of car-
bonate; strong effervescence; mildly alkaline; diffuse
wavy boundary.

C2—47 to 60 inches; light olive gray (5Y 6/2) clay loam,
olive gray (5Y 5/2) moist; many medium distinct
yellowish brown (10YR 5/6) mottles; massive; hard,
firm, slightly sticky and slightly plastic; strong ef-
fervescence; mildly alkaline.

The solum ranges from 25 to 40 inches in thickness. It
is slightly acid to mildly alkaline. The depth to free car-
bonates ranges from 20 to 36 inches.

The A horizon has hue of 2.5Y or 10YR, value of 3 or
4 (2 or 3 moist), and chroma of 1 or less. It is loam in
some pedons. The B2t horizon has hue of 2.5Y or 5Y,
value of 4 or 5 (2 to 4 moist), and chroma of 1 or 2. It
averages as low as 35 percent clay in some pedons and
as high as 50 percent clay in others. The C horizon has
hue of 2.5Y or 5Y, value of 5 or 6 (4 or 5 moist), and
chroma of 1 to 3. In some pedons it is stratified with
loam, clay loam, or silt loam. It is mildly alkaline or
moderately alkaline. The B3ca and C horizons have
nests of gypsum and soluble salts in some pedons.

Davis series

The Davis series consists of deep, well drained soils
formed in loamy alluvial and colluvial deposits. Perme-
ability is moderate. These soils are on low terraces and
foot slopes. Slopes range from 0 to 6 percent.

Davis soils are near Bon, Chaska, Clamo, and Lamo
soils. Bon, Chaska, and Lamo soils are calcareous closer
to the surface than Davis soils. Clamo soils have a
subsoil that is finer textured than that of Davis soils.

Typical pedon of Davis loam, 0 to 3 percent slopes,
240 feet north and 1,830 feet east of the southwest
corner of sec. 2, T. 101 N,, R. 53 W.

Ap—O0 to 10 inches; dark grayish brown (10YR 4/2)
loam, black (10YR 2/1) moist; weak medium suban-
gular blocky structure parting to weak fine granular;
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hard, friable; many roots; neutral; clear smooth
boundary.

B1—10 to 20 inches; dark grayish brown (10YR 4/2)
loam, very dark brown (10YR 2/2) moist; weak
coarse prismatic structure parting to weak medium
subangular blocky; slightly hard, friable; many roots;
mildly alkaline; gradual smooth boundary.

B21—20 to 27 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; weak coarse prismatic structure
parting to weak medium subangular blocky; slightly
hard, friable; common roots; few fine accumulations
of carbonate; slight effervescence; mildly alkaline;
gradual smooth boundary.

B22—27 to 36 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; weak coarse prismatic structure;
slightly hard, friable; common roots; few fine accu-
mulations of carbonate occurring as threads; slight
effervescence; mildly alkaline; gradual smooth
boundary.

C1—36 to 46 inches; brown (10YR 5/3) loam stratified
with thin layers of fine sandy loam, dark brown
(10YR 3/3) moist; weak coarse prismatic structure;
slightly hard, friable; common roots; slight efferves-
cence; mildly alkaline; gradual smooth boundary.

C2—46 to 60 inches; pale brown (10YR 6/3) clay loam,
brown (10YR 4/3) moist; massive; hard, friable; few
roots; common fine and medium accumulations of
carbonate; slight effervescence; mildly alkaline.

The solum ranges from 30 to more than 50 inches in
thickness. It is loam, silt loam, or clay loam. The depth to
free carbonates dominantly is 20 to 30 inches but ranges
from 20 to 40 inches. The mollic epipedon is more than
20 inches thick.

The A horizon has value of 3 or 4 (2 or 3 moist) and
chroma of 1 or 2. It is neutral or slightly acid. The B and
C horizons have hue of 10YR or 2.5Y, value of 4 to 6 (2
to 4 moist), and chroma of 1 to 3. They are mildly
alkaline or moderately alkaline. The C horizon commonly
is stratified with loam, silt loam, fine sandy loam, or clay
loam. Clay loam glacial till is at a depth of 40 to 60
inches in some pedons.

Davison series

The Davison series consists of deep, moderately well
drained soils formed in loamy glacial till or loamy glacial
melt water deposits. Permeability is moderate in the
solum and moderate or moderately slow in the underly-
ing material. These soils are on low rises adjacent to
swales and depressions in the uplands. Slopes range
from O to 5 percent.

Davison soils are near Bonilla, Clarno, Crossplain, and
Hand soils. All of those adjacent soils lack a calcic
horizon. In addition, Crossplain soils are finer textured in
the subsoil than Davison soils.

Typical pedon of Davison loam, in an area of Clarno-
Davison loams, 2 to 5 percent slopes, 180 feet east and
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2,050 feet north of the southwest corner of sec. 13, T.
103 N., R. 56 W.

A1—0 to 7 inches; very dark gray (10YR 3/1) loam,
black (10YR 2/1) moist; weak medium and fine
granular structure; slightly hard, friable; common
roots; strong effervescence; mildly alkaline; clear
smooth boundary. ‘

ACca—7 to 14 inches; grayish brown (2.5Y 5/2) and light
brownish gray (2.5Y 6/2) clay loam, very dark gray-
ish brown (2.5Y 3/2) and dark grayish brown (2.5Y
4/2) moist; weak coarse prismatic structure parting
to weak medium subangular blocky; hard, friable;
common roots; many fine and medium accumula-
tions of carbonate; violent effervescence; mildly al-
kaline; gradual smooth boundary.

Cica—14 to 22 inches; light yellowish brown (2.5Y 6/4)
clay loam, light olive brown (2.5Y 5/4) moist; few
fine faint light olive brown (2.5Y 5/6) mottles; weak
coarse prismatic structure parting to weak medium
subangular - blocky; hard, friable; common roots;
common fine and medium dark concretions of iron
and manganese -oxide; many fine and medium accu-
mulations of carbonate; violent effervescence; mildly
alkaline; clear smooth boundary.

C2—22 to 32 inches; light yellowish brown (2.5Y 6/3)
clay loam, olive brown (2.5Y 4/3) moist; common
fine distinct olive (2.5Y 4/6) and gray (5Y 5/1) mot-
ties; weak coarse prismatic structure parting to weak
medium subangular blocky; hard, friable; common
roots; many fine striations of gypsum; strong ef-
fervescence; moderately alkaline; diffuse wavy
boundary.

C3cs—32 to 48 inches; pale olive (5Y 6/3) clay loam,
olive (5Y 4/3) moist; common medium distinct
strong brown (7.5YR 5/6) and common fine distinct
gray (5Y 5/1) mottles; massive; hard, friable; few
roots; many fine and medium dark concretions of
iron and manganese oxide; common coarse nests of
gypsum; strong effervescence; mildly alkaline; dif-
fuse wavy boundary.

Cdcs—48 to 60 inches; pale olive (5Y 6/4) clay loam,
olive (5Y 5/4) moist; common medium prominent
yellowish red (5YR 4/8) and common fine and
medium distinct gray (5Y 5/1) mottles; massive;
hard, firm; few roots; common medium and fine dark
concretions of iron and manganese oxide; many
coarse nests of gypsum; strong effervescence;
mildly alkaline.

The thickness of the mollic epipedon ranges from 7 to
15 inches. Free carbonates are at the surface or within 6
inches of the surface. These soils are mildly alkaline.or
moderately alkaline throughout.

The A horizon has value of 3 to 5 (2 or 3 moist) and
chroma of 1 or 2. It is loam or silt loam. Some pedons
lack an AC horizon. The C horizon has hue of 2.5Y or
5Y, value of 5 to 7 (4 or 5 moist), and chroma of 2 to 4.
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It is dominantly loam, clay loam, or silt loam. In some
pedons, however, it has strata of fine sandy loam and
fine sand in the lower part.

Delmont series

The Delmont series consists of somewhat excessively
drained soils formed in loamy material 10 to 20 inches
deep over glacial outwash sand and gravel. Permeability
is moderate in the solum and rapid in the underlying
sand and gravel. These soils are on high terraces and
outwash plains. Slopes range from 0 to 6 percent.

Delmont soils are near Blendon, Enet, Hand, and
Talmo soils. Blendon and Hand soils do not have sand
and gravel in the underlying material. Enet soils have
sand and gravel at a depth of 20 to 40 inches. Talmo
soils lack a B horizon and have sand and gravel within a
depth of 10 inches.

Typical pedon of Delmont loam, in an area of Del-
mont-Enet loams, 0 to 3 percent slopes, 920 feet west
and 480 feet south of the northeast corner of sec. 21, T.
101 N., R. 56 W.

Ap—O0 to 9 inches; dark gray (10YR ‘4/1) loam, black
(10YR 2/1) moist; weak fine granular structure;
slightly hard, friable; common roots; neutral; clear
smooth boundary.

B21—9 to 13 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; weak coarse prismatic structure
parting to weak fine subangular blocky; slightly hard,
friable; neutral; gradual smooth boundary.

B22—13 to 17 inches; dark grayish brown (10YR 4/2)
loam, very dark grayish brown (10YR 3/2) moist;
weak coarse prismatic structure parting to weak fine
subangular blocky; slightly hard, friable; neutral,
clear wavy boundary.

IC—17 to 60 inches; multicolored sand and gravel;
single grained; loose; strong effervescence; mildly
atkaline.

The thickness of the solum and the depth to free
carbonates range from 10 to 20 inches. The depth to
sand and gravel and the thickness of the mollic epipe-
don range from 12 to 20 inches.

The A and B horizons have value of 3 to 5 (2 or 3
moist) and chroma of 1 or 2. They are neutral or mildly
alkaline. The B horizon is sandy loam in some pedons,
The |IC horizon is multicolored and is mildly alkaline or
moderately alkaline. '

Dudley series

The Dudley series consists of deep, somewhat poorly
drained, sodium affected soils formed in firm clay loam
glacial till on uplands. Permeability is very slow in the
subsoil and moderately slow in the underlying material.
Slopes are less than 3 percent.

Dudley soils are near Clarno, Crossplain, Davison, and
Tetonka soils. All of those adjacent soils lack a natric
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horizon. In addition, Clarno and Davison soils contain
less clay in the control section than Dudley soils.

Typical pedon of Dudley loam, in an area of Cross-
plain-Dudley complex, 1,151 feet east and 250 feet north
of the southwest corner of sec. 2, T. 104 N,, R. 56 W.

A1—0 to 7 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; weak medium and fine granular
structure; slightly hard, friable; many fine roots;
medium acid; clear smooth boundary.

A2—7 to 10 inches; gray (10YR 5/1) silt loam, very dark
gray (10YR 3/1) moist; weak medium and thin platy
structure; slightly hard, friable; common roots; slight-
ly acid; clear smooth boundary.

B21—10 to 15 inches; dark gray (10YR 4/1) clay loam,
black (10YR 2/1) moist; moderate coarse columnar
structure parting to strong medium subangular
blocky; thin nearly continuous gray (10YR 5/1) coat-
ings on tops of columns; very hard, firm, sticky and
plastic; common roots between peds, very few fine
roots in peds; mildly alkaline; gradual smooth bound-

ary.

'822t—r—y15 to 20 inches; dark grayish brown (2.5Y 4/2)
clay, very dark grayish brown (2.5Y 3/2) moist;
strong medium prismatic structure parting to strong
medium subangular blocky; extremely hard, very
firm, sticky and plastic; thin continuous coatings on
faces of peds, black (10YR 2/1) moist; few roots
between peds; moderately alkaline; diffuse irregular
boundary.

B23tcs—20 to 27 inches; grayish brown (2.5Y 5/2) clay,
very dark grayish brown (2.5Y 3/2) moist, common
fine distinct light olive brown (2.5Y 5/6) mottles;
moderate coarse prismatic structure parting to
strong medium subangular blocky; very hard, firm,
sticky and plastic; thin patchy coatings on vertical
faces of peds, very dark grayish brown (10YR 3/2)
moist; many medium nests of gypsum; moderately
alkaline; diffuse irregular boundary.

B3cs—27 to 35 inches; light yellowish brown (2.5Y 6/4)
clay loam, olive brown (2.5Y 4/4) moist; common
fine distinct yellowish brown (10YR 5/6) and olive
(5Y 5/4) mottles; moderate coarse prismatic struc-
ture; hard, very firm, slightly sticky and slightly plas-
tic; thin patchy coatings on vertical faces of peds,
very dark grayish brown (10YR 3/2) maist; fine dark
concretions of iron and manganese oxide; many fine
nests of gypsum; slight effervescence; moderately
alkaline; diffuse irregular boundary.

C1—35 to 48 inches; light gray (5Y 7/2) clay loam, olive
gray (5Y 5/2) moist; common fine distinct yellowish
brown (10YR 5/6) and common medium distinct
gray (5Y 5/1) mottles; weak thick platy structure;
hard, firm, slightly sticky and slightly plastic; strong
effervescence; moderately alkaline; diffuse irregular
boundary.

C2ca—48 to 60 inches; light olive gray (5Y 6/2) clay
loam, olive gray (5Y 4/2) moist; many fine and
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medium distinct gray (5Y 5/1) and yellowish brown
(10YR 5/6) mottles; weak medium subangular
blocky structure; hard, firm, slightly sticky and slight-
ly plastic; common fine dark concretions of iron and
manganese oxide; few fine striations of gypsum;
many large accumulations of carbonate; strong ef-
fervescence; moderately alkaline.

The thickness of the solum ranges from 19 to 47
inches. The thickness of the mollic epipedon ranges
from 20 to 40 inches. The depth to free carbonates and
gypsum ranges from 16 to 40 inches.

The A1 horizon has value of 3 or 4 (2 or 3 moist) and
chroma of 1 or 2. The A2 horizon has value of 5 or 6 (3
or 4 moist) and chroma of 1 or 2. The A1 and A2
horizons range from medium acid to neutral. They are
mixed in most cultivated areas. The B2t horizon has hue
of 2.5Y or 10YR, value of 3 to 5 (2 or 3 moist), and
chroma of 1 or 2. It ranges from slightly acid to moder-
ately alkaline. The C horizon has hue of 2.5Y or 5Y,
value of 5 to 7 (4 to 6 moist), and chroma of 2 to 4. It is
mildly alkaline to strongly alkaline.

Egan series

The Egan series consists of deep, well drained soils
formed in a thin mantle of silty glacial drift over clay
loam glacial till. Permeability is moderate in the solum
and moderately slow in the underlying material. These
soils are on uplands. Slopes range from 0 to 9 percent.

Egan soils are near Ethan, Wentworth, Whitewood,
and Worthing soils. Ethan soils formed in clay loam gla-
cial till and have carbonates at or near the surface.
Wentworth soils are deeper over glacial till than Egan
soils. The somewhat poorly drained Whitewood soils
have a mollic epipedon that is more than 20 inches
thick. The very poorly drained Worthing soils have an
argillic horizon.

Typical pedon of Egan silty clay loam, in an area of
Egan-Ethan complex, 5 to 9 percent slopes, 207 feet
west and 1,690 feet north of the southeast corner of
sec. 25, T. 103 N,, R. 53 W.

Ap—O0 to 9 inches; dark grayish brown (10YR 4/2) silty
clay loam, very dark brown (10YR 2/2) moist; weak
medium and fine granular structure; hard, very fri-
able; neutral; clear smooth boundary.

B21-—9 to 15 inches; brown (10YR 4/3) silty clay loam,
dark brown (10YR 3/3) moist; weak coarse prismat-
ic structure parting to weak medium subangular
blocky; hard, very friable; neutral; gradual smooth
boundary.

B22-—-15 to 21 inches; brown (10YR 5/3) silty clay loam,
brown (10YR 4/3) moist, weak coarse prismatic
structure parting to weak medium subangular blocky;
hard, friable; neutral; gradual smooth boundary.

B3ca—21 to 27 inches; brown (10YR 5/3) silty clay
loam, brown (10YR 4/3) moist; few fine faint yellow-
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ish brown (10YR 5/6) mottles; weak coarse prismat-
ic structure; hard, friable; common fine accumula-
tions of carbonate; strong effervescence; mildly al-
kaline; gradual smooth boundary.

IIC1ca—27 to 42 inches; light brownish gray (2.5Y 6/3)
clay loam, dark grayish brown (2.5Y 4/3) moist;
common fine distinct yellowish brown (10YR 5/6)
and gray (5Y 5/1) mottles; massive; hard, firm;
common fine accumulations of carbonate; strong ef-
fervescence; mildly alkaline; diffuse wavy boundary.

IC2—42 to 60 inches; light yellowish brown (2.5Y 6/4)
clay loam, olive brown (2.5Y 4/4) moist; common
fine distinct yellowish brown (10YR 5/6) and
common fine and medium distinct gray (5Y 5/1)
mottles; massive; hard, firm; strong effervescence;
moderately alkaline.

The thickness of the solum, or the depth to clay loam
glacial till, ranges from 20 to 40 inches. The depth to
free carbonates is 15 to 25 inches. The mollic epipedon
is 8 to 18 inches thick.

The A horizon has value of 3 or 4 (2 or 3 moist) and
chroma of 1 or 2, The B horizon has hue of 10YR or
2.5Y, value of 4 to 6 (3 or 4 moist), and chroma of 2 to
4. The A and B horizons are silt loam in some pedons.
The A and B2 horizons are neutral or slightly acid. The
B3ca horizon extends into the IIC horizon in some
pedons. The IIC horizon has hue of 2.5Y or 5Y, value of
5 to 7 (4 or 5 moist), and chroma of 2 to 4. It is loam in
some pedons. The accumulations of carbonate in this
horizon are common or many and fine to large. The
mottles are inherited from the parent material.

Enet series

The Enet series consists of well drained soils formed
in loamy material 20 to 40 inches deep over glacial
outwash sand and gravel. Permeability is moderate in
the solum and rapid in the underlying sand and gravel.
These soils are on high terraces and outwash plains.
Slopes range from 0 to 3 percent. '

Enet soils are near Blendon, Delmont, Hand, and
Talmo soils. Blendon and Hand soils do not have sand
and gravel in the underlying material. Delmont soils have
sand and gravel at a depth of 10 to 20 inches. Talmo
soils do not have a B horizon and have sand and gravel
within a depth of 10 inches.

Typical pedon of Enet loam, in an area of Delmont-
Enet loams, 0 to 3 percent slopes, 350 feet west and
420 feet north of the southeast corner of sec. 17, T. 103
N., R. 53 W.

A1—0 to 9 inches; very dark gray (10YR 3/1) loam,
black (10YR 2/1) moist; weak medium subangular
blocky structure parting to moderate medium and
fine granular; slightly hard, friable; many roots;
medium acid; clear smooth boundary.

B2—9 to 20 inches; very dark gray (10YR 3/1) loam,
black (10YR 2/1) moist; moderate coarse prismatic
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structure parting to moderate medium subangular
blocky; hard, friable; many roots; neutral; clear wavy
boundary.

B3ca—20 to 25 inches; dark brown (10YR 4/3) loam,
very dark grayish brown (10YR 3/2) moist; weak
medium prismatic structure parting to weak medium
subangular blocky; slightly hard, friable; common
roots; few fine accumulations of carbonate; slight
effervescence; mildly alkaline; gradual wavy bound-

ary.

IC1—25 to 36 inches; brown (10YR 5/3) sand and
gravel, dark brown (10YR 4/3) moist; single grained;
loose; few roots; slight effervescence; mildly alka-
line; gradual wavy boundary.

IC2—36 to 60 inches; multicolored sand and gravel,
single grained; loose; slight effervescence; mildly al-
kaline.

The thickness of the solum and of the mollic epipedon
ranges from 20 to 40 inches and commonly is the same
as the depth to sand and gravel. The depth to free
carbonates also ranges from 20 to 40 inches. In some
pedons the solum is leached of carbonates.

The A horizon has value of 3 or. 4 (2 or 3 moist) and
chroma of 1'or 2. It is medium acid or slightly acid. The
B horizon has value of 3 to 5 (2 or 3 moist) and chroma
of 1 to 3. It is sandy loam in some pedons and is neutral
or mildly alkaline. The IIC horizon is multicolored and is
mildly alkaline or moderately alkaline. In some pedons it
has strata of sandy loam.

Ethan series

The Ethan series consists of deep, well drained soils
formed in glacial till and loamy glacial melt water depos-
its. Permeability is moderate in the solum and moderate
or moderately - slow in the underlying material. These
soils are on uplands. Slopes range from 3 to 15 percent.

Ethan soils commonly are near Betts, Clarno, Egan,
Hand, and Wentworth soils. Betts soils lack a mollic
epipedon. Clarno, Egan, Hand, and Wentworth soils are
leached of carbonates to a greater depth than Ethan
soils. In addition, Egan and Wentworth soils contain
more silt in the subsoil.

Typical pedon of Ethan loam, 6 to 9 percent slopes,
430 feet west and 205 feet north of the southeast corner
of sec. 18, T. 101 N., R. 53 W.

Ap—O0 to 9 inches; dark grayish brown (10YR 4/2) loam,
very dark ‘grayish brown (10YR 3/2) moist; weak
medium subangular blocky structure parting to weak
fine granular; slightly hard, very friable; strong ef-
fervescence; mildly alkaline; abrupt smooth bound-
ary.

ACca—9 to 22 inches; light brownish gray (2.5Y 6/2)
loam, olive brown (2:.5Y 4/3) moist; weak coarse
prismatic structure; hard, friable; many fine and
medium accumulations of carbonate; violent ef-
fervescence; mildly alkaline; gradual wavy boundary.
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C1—22 to 40 inches; pale yellow (2.5Y 714) clay loam,
light olive brown (2.5Y 5/4) moist; few fine faint
yellowish brown (10YR 5/6) mottles; massive; hard,
friable; strong effervescence; mildly alkaline; gradual
wavy boundary.

C2—40 to 60 inches; pale yellow (2.5Y 7/4) clay loam,
light olive brown (2.5Y 5/4) moist; common fine dis-
tinct yellowish brown (10YR 5/6) and gray (5Y 5/1)
mottles; massive; hard, friable; strong effervescence;
mildly alkaline.

The mollic epipedon is 7 to 10 inches thick. The solum
typically is calcareous, but the upper 6 inches is leached
in some areas that support native grasses. The B hori-
zon commonly is mixed with the A horizon in cultivated
areas.

The A horizon has value of 4 or 5 (2 or 3 moist) and
chroma of 1 or 2. It is clay loam or loam and is slightly
acid to mildly alkaline. Some pedons in uncultivated
areas have a B2 horizon.- The C horizon has hue of 2.5Y
or 5Y, value of 5 to 7 (4 to 6 moist), and chroma of 2 to
4. It is loam, silt loam, or clay loam and is mildly alkaline
or moderately alkaline. The mottles in this horizon are
inherited from the parent material.

Hand series

The Hand series consists of deep, well drained soils
formed in loamy glacial melt water deposits. Permeability
is moderate. These soils are on uplands. Slopes range
from O to 6 percent.

Hand soils commonly are near Bonilla, Crossplain,
Davison, and Ethan soils and are similar to Clarno soils.
Bonilla soils are moderately well drained. Clarno soils
formed in loamy glacial till. Crossplain soils have an
argillic horizon and are poorly drained and somewhat
poorly drained. Davison soils have a calcic horizon.
Ethan soils are calcareous at or near the surface.

Typical pedon of Hand loam, in an area of Hand-
Bonilla loams, 0 to 3 percent slopes, 2,200 feet west and
50 feet south of the northeast corner of sec. 29, T. 101
N., R. 56 W.

Ap—O0 to 9 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; weak fine and medium granular
structure; slightly hard, friable; neutral; abrupt
smooth boundary.

B21—9 to 13 inches; dark grayish brown (10YR 4/2)
loam, very dark grayish brown (10YR 3/2) moist;
weak fine prismatic structure parting to weak fine
subangular blocky; hard, friable; neutral; gradual
wavy boundary.

B22—13 to 18 'inches; brown (10YR 5/3) loam, dark
brown (10YR 3/3) moist; weak medium prismatic
structure parting to weak medium subangular blocky;
hard, friable; neutral; clear wavy boundary.

B3ca—18 to 36 inches; pale brown (10YR 6/3) loam,
dark brown (10YR 4/3) moist; weak coarse prismat-
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ic structure parting to weak fine and medium suban-
gular blocky; slightly hard, friable; common fine ac-
cumulations of carbonate; violent . effervescence;
mildly alkaline; gradual wavy boundary.

C—36 to 60 inches; light yellowish brown (2.5Y 6/4) very
fine sandy loam, light olive brown (2.5Y 5/4) moist;
few fine faint yellowish brown (10YR 5/6) mottles;
weak coarse prismatic structure; slightly hard, very
friable; violent effervescence; mildly alkaline.

The solum ranges from 20 to 38 inches in thickness,
The mollic epipedon is 8 to 20 inches thick. The depth to
free carbonates ranges from 12 to 26 inches.

The A horizon has value of 4 or 5 (2 or 3 moist) and
chroma of 1 or 2. The B2 horizon has value of 4 or 5 (3
or 4 moist) and chroma of 2 or 3. The A and B2 horizons
are neutral or slightly acid. They are loam or silt loam.
Some pedons lack a B3ca horizon. The B3ca and C
horizons have hue of 10YR or 2.5Y, value of 6 or 7 (4 or
5 moist), and chroma of 3 or 4. They are mildly alkaline
or moderately alkaline. The C horizon is loam, silt loam,
or very fine sandy loam and is stratified in some pedons.
The mottles in this horizon are inherited from the parent
material.

Lamo series

The Lamo series consists of deep, somewhat poorly
drained soils formed in calcareous silty alluvium on
bottom land. Permeability is moderately slow. Slopes are
less than 2 percent.

Lamo soils are near Bon, Chaska, Clamo, Davis, and
Salmo soils. Bon, Chaska, .and Davis soils contain more
sand in the control section than Lamo soils. Clamo soils
have a subsoil that is finer textured than that of Lamo
soils. Salmo soils have soluble salts at or near the sur-
face.

Typical pedon of Lamo silty clay loam, 70 feet south
and 310 feet east of the northwest corner of sec. 15, T.
310 N.,, R. 53 W.

Ap—0 to 10 inches; dark gray (10YR 4/1) silty clay
loam, very dark gray (10YR 3/1) moist; weak fine
granular structure; hard, friable, slightly plastic; worm
casts, black (10YR 2/1) moist; slight effervescence;
mildly alkaline; clear smooth boundary.

A12—10 to 19 inches; dark gray (10YR 4/1) silty clay
loam, very dark gray (10YR 3/1) moist; weak fine
and medium granular structure; hard, friable, slightly
plastic; worm casts, black (10YR 2/1) moist; strong
effervescence; mildly alkaline; clear smooth bound-
ary.

A13—19 to 29 inches; very dark gray (10YR 3/1) silty
clay loam, black (10YR 2/1) moist; few fine faint
very dark grayish brown (2.5Y 3/2) mottles; weak
coarse prismatic structure parting to moderate fine
and medium granular; slightly hard, friable, slightly
sticky and slightly plastic; common fine accumula-
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tions of soluble salts; strong effervescence; moder-
ately alkaline; diffuse wavy boundary.

C1ca—29 to 40 inches; dark gray (5Y 4/1) silty clay
loam, dark olive gray (5Y 3/2) and black (5Y 2/1)
moist; weak medium and fine granular structure;
slightly hard, friable, slightly sticky and slightly plas-
tic, few fine accumulations of salts; common fine
and medium accumulations of carbonate; violent ef-
fervescence; moderately alkaline; clear smooth
boundary.

Ab—40 to 51 inches; very dark gray (N 3/0) silty clay
loam, black (N 2/0) moist; moderate medium and
fine granular structure; slightly hard, firm, sticky and
plastic; few coarse accumulations of carbonate;
slight effervescence; moderately alkaline; gradual
smooth boundary.

C2—51 to 60 inches; dark gray (5Y 4/1) silty clay loam,
dark olive gray (5Y 3/2) moist; few fine faint olive
(5Y 4/4) mottles; massive; hard, firm, slightly sticky
and slightly plastic; many coarse accumulations of
carbonate; violent effervescence; moderately alka-
line.

The thickness of the solum ranges from 25 to 45
inches and that of the mollic epipedon from 30 to more
than 60 inches. Free carbonates typically are at the
surface but in some pedons are leached from the upper
10 inches. The control section is silty clay loam or silt
loam and averages as low as 25 percent clay in some
pedons and as high as 35 percent clay in others. These
soils are mildly alkaline or moderately alkaline through-
out.

The A horizon has hue of 10YR or 2.5Y, value of 3 to
5 (2 or 3 moist), and chroma of 1 or 2. It is silt loam in
some pedons. The C horizon is neutral in color or has
hue of 5Y or 2.5Y, value of 4 to 6 (2 to 4 moist), and
chroma of 1 or 2. It is silt loam in some pedons and in
some is stratified with loam, sandy loam, and silty clay.
The Ab horizon, if it occurs, is neutral in color or has hue
of 2.5Y or 5Y, value of 3 or 4 (2 moist), and chroma of 1.
It is silty clay, clay, or silty clay loam.

Salmo series

The Salmo series consists of deep, poorly drained,
moderately saline soils formed in calcareous loamy and
silty alluvium. Permeability is moderately slow. These
soils are on bottom land and in drainageways on up-
lands. Slopes are less than 1 percent.

Salmo soils are near Bon, Chaska, Clamo, and Lamo
soils. None of those adjacent soils have soluble salts at
the surface.

Typical pedon of Salmo silty clay loam, 500 feet east
and 1,260 feet north of the southwest corner of sec. 8,
T.102 N., R. 53 W.

A11sa—0 to 9 inches; very dark gray (N 3/0) silty clay
loam, black (N 2/0) moist; weak fine and medium
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granular structure; slightly hard, very friable, slightly
plastic; many medium accumulations of salts; strong
effervescence; mildly alkaline; clear smooth bound-

ary.

A12cssa—9 to 16 inches; very dark gray (N 3/0) silty
clay loam, black (N 2/0) moist; weak fine and
medium granular structure; slightly hard, very friable,
slightly plastic; many gypsum crystals; few fine accu-
mulations of salts; strong effervescence; moderately
alkaline; gradual smooth boundary.

A13g—16 to 24 inches; dark gray (N 4/0) silty clay loam,
black (2.5Y 2/1) moist; weak fine and medium
granular structure; slightly hard, very friable, slightly
plastic; strong effervescence; moderately alkaline;
gradual smooth boundary.

C1g—24 to 32 inches; gray (5Y 5/1) silty clay loam, very
dark gray (5Y 3/1) moist; weak fine and medium
granular structure; hard, very friable, slightly plastic;
strong effervescence; moderately alkaline; gradual
smooth boundary.

C2gca—32 to 46 inches; gray (5Y 5/1) silty clay loam,
very dark gray (5Y 3/1) moist; few fine faint olive
gray (5Y 4/2) mottles; weak fine and medium granu-
lar structure; slightly hard, very friable, slightly plas-
tic; common fine and medium accumulations of car-
bonate; violent effervescence; moderately alkaline;
diffuse wavy boundary.

C3g—46 to 60 inches; gray (5Y 5/1) clay loam, very
dark gray (5Y 3/1) moist; common medium faint
olive (5Y 4/3) mottles; massive; very hard, friable,
slightly plastic; strong effervescence; moderately al-
kaline.

The thickness of the mollic epipedon ranges from 24
to 40 inches or more. The control section dominantly is
silty clay loam or silt loam and averages as low as 24
percent clay in some pedons and as high as 35 percent
clay in others. In some pedons it has fine strata of loam
and clay loam. These soils are mildly alkaline or moder-
ately alkaline throughout.

The A horizon is neutral in color or has hue of 10YR,
2.5Y, or 5Y, value of 3 or 4 (2 or 3 moist), and chroma of
1 or less. The C horizon is neutral in color or has hue of
2.5Y or 5Y, value of 4 to 6 (2 to 4 moist), and chroma of
2 or less. It is stratified with loam or silt loam in some
pedons.

Talmo series

The Talmo series consists of excessively drained soils
formed in loamy material 7 to 10 inches deep over gla-
cial outwash sand and gravel. Permeability is rapid.
These soils are on uplands and high terraces. Slopes
range from 6 to 15 percent.

Talmo soils are near Betts, Delmont, Enet, and Ethan
soils. Betts and Ethan soils are fine-loamy and do not
have sand and gravel in the underlying material. Delmont
and Enet soils are loamy to a depth of more than 10
inches and are underlain by sand and gravel.
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Typical pedon of Talmo gravelly loam, in an area of
Talmo-Betts complex, 6 to 15 percent slopes, 300 feet
north and 1,775 feet west of the southeast corner of
sec. 36, T. 102 N., R. 55 W.

Ap—0 to 7 inches; very dark grayish brown (10YR 3/2)
gravelly loam, black (10YR 2/1) moist; weak
medium granular structure; slightly hard, very friable;
strong effervescence; mildly alkaline; abrupt wavy
boundary.

IIC—7 to 60 inches; multicolored sand and gravel; single
grained; loose; strong effervescence; mildly alkaline.

The thickness of the mollic epipedon and the depth to
sand and gravel are 7 to 10 inches. Some pedons do
not have free carbonates above the sand and gravel.

The A horizon has value of 3 to 5 (2 or 3 moist) and
chroma of 1 or 2. It is loam, sandy loam, or gravelly loam
and is neutral or mildly alkaline. The IIC horizon is multi-
colored. It is mildly alkaline or moderately alkaline.

Tetonka series

The Tetonka series consists of deep, poorly drained
soils formed in loamy and clayey local alluvium. Perme-
ability is very slow in the solum and slow in the underly-
ing material. These soils are in depressions. Slopes are
less than 1 percent.

Tetonka soils are near Baltic, Canisteo, Crossplain,
and Worthing soils. All of those adjacent soils lack an A2
horizon. In addition, Baltic and Canisteo soils lack an
argillic horizon.

Typical pedon of Tetonka silt loam, 880 feet north and
525 feet east of the southwest corner of sec. 20, T. 101
N., R. 56 W.

Ap—0 to 10 inches; dark gray (10YR 4/1) silt loam,
black (10YR 2/1) moist; weak fine granular struc-
ture; slightly hard, very friable; slightly acid; clear
smooth boundary.

A2—10 to 17 inches; gray (10YR 6/1) silt loam, dark
gray (10YR 4/1) moist; weak thin platy structure
parting to weak fine granular; slightly hard, very fri-
able; neutral; abrupt wavy boundary.

B&A—17 to 19 inches; dark gray (10YR 4/1) silty clay
(B), black (10YR 2/1) moist, and gray (10YR 6/1)
silty clay loam (A), dark gray (10YR 4/1) moist;
weak medium prismatic structure parting to weak
fine subangular blocky; slightly hard, friable, slightly
sticky and slightly plastic; neutral; abrupt wavy
boundary.

B21tg—19 to 27 inches; gray (5Y 5/1) silty clay, very
dark gray (5Y 3/1) moist; moderate coarse prismatic
structure parting to moderate fine subangular blocky;
very hard, firm, sticky and plastic; neutral, gradual
smooth boundary.

B22tg—27 to 35 inches; gray (5Y 5/1) silty clay, very
dark gray (5Y 3/1) moist; moderate coarse prismatic
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structure parting to moderate fine subangular blocky;
extremely hard, very firm, sticky and plastic; neutral;
gradual smooth boundary.

B23tg—35 to 40 inches; olive gray (5Y 5/2) silty clay,
dark olive gray (5Y 3/2) moist; moderate coarse
prismatic structure parting to moderate medium su-
bangular blocky; extremely hard, very firm, sticky
and plastic; mildly alkaline; gradual smooth bound-
ary.

B3gca—40 to 47 inches; light olive gray (5Y 6/2) clay
loam, olive gray (5Y 4/2) moist; moderate medium
prismatic structure; extremely hard, very firm, sticky
and plastic; common fine accumulations of carbon-
ate; strong effervescence; mildly alkaline; gradual
smooth boundary.

Cca—47 to 60 inches; light gray (5Y 7/2) clay loam,
olive gray (5Y 5/2) moist; common fine distinct olive
(5Y 5/6) mottles; massive; hard, friable, slightly
sticky and slightly plastic; many fine accumuiations
of carbonate; violent effervescence; mildly alkaline.

The thickness of the solum ranges from 40 to 60
inches. The depth to free carbonates ranges from 36 to
more than 60 inches. The mollic epipedon ranges from
24 to 50 inches in thickness.

The Ap or A1 horizon has value of 4 or 5 (2 or 3
moist) and chroma of 1 or 2. The A2 horizon has value
of 5 to 7 (4 or 5 moist) and chroma of 1 or 2. The A
horizon ranges from neutral to medium acid. The B&A
horizon has colors and textures similar to those of the
A2 and B2t horizons. The B2tg 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 ranges from slightly acid to mildy alkaline. It is
clay, siity clay, clay loam, or silty clay loam. The C
horizon has hue of 2.5Y or 5Y, value of 5to 7 (3 to 5
moist), and chroma of 2 or less. It is clay, silty clay, or
clay loam and is mildly alkaline or moderately alkaline.

Trent series

The Trent series consists of deep, moderately well
drained soils formed in a thin mantle of silty drift overly-
ing clay loam glacial till. Permeability is moderate in the
solum and moderately slow in the underlying material.
These soils are in slight depressions or shallow swales
in the uplands. Slopes are less than 3 percent.

Trent soils are near Egan, Ethan, Wentworth, and
Whitewood soils. Egan, Ethan, and Wentworth soils are
well drained. Whitewood soils are somewhat poorly
drained.

Typical pedon of Trent silt loam, 0 to 2 percent, 1,050
feet south and 2,470 feet west of the northeast corner of
sec. 27, T. 104 N, R. 53 W.

Ap—0 to 10 inches; dark grayish brown (10YR 4/2) silt
loam, black (10YR 2/1) moist; weak fine and
medium granular structure; hard, very friable; neutral;
clear smooth boundary.
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B1—10 to 17 inches; dark grayish brown (10YR 4/2) silt
loam, very dark brown (10YR 2/2) moist; weak
medium prismatic structure parting to weak fine and
medium granular; slightly hard, very friable; neutral;
gradual smooth boundary.

B21—17 to 24 inches; dark grayish brown (10YR 4/2)
silty clay loam, very dark grayish brown (10YR 3/2)
moist; weak coarse prismatic structure parting to
weak medium subangular blocky; hard, friable,
slightly sticky and slightly plastic; neutral; gradual
smooth boundary.

B22—24 to 30 inches; dark grayish brown (10YR 4/2)
silty clay loam, very dark grayish brown (10YR 3/2)
moist; weak coarse prismatic structure parting to
weak medium subangular blocky, hard, friable,
slightly sticky and slightly. plastic; neutral; diffuse
wavy boundary. .

B3—30 to 38 inches; light brownish gray (2.5Y 6/3) silty
clay loam, dark grayish brown (2.5Y 4/3) moist; few
fine faint yellowish brown (10YR 5/6) mottles; weak
coarse prismatic structure; hard, friable, slightly
sticky and slightly plastic; neutral; diffuse wavy
boundary.

C1ca—38 to 56 inches; very pale brown (10YR 7/3) silty
clay loam, brown (10YR 5/3) moist; common fine
distinct gray (5Y 5/1) and yellowish brown (10YR
5/6) mottles; massive; hard, friable, slightly sticky
and slightly plastic; common fine accumulations of
carbonate; strong effervescence; mildly alkaline;
clear smooth boundary.

lIC2ca—56 to 60 inches; very pale brown (10YR 7/3)
clay loam, brown (10YR 5/3) moist; common fine
distinct gray (5Y 5/1) and yellowish brown (10YR
5/6) mottles; massive; very hard, firm, slightly sticky
and slightly plastic; common fine accumulations of
carbonate; strong effervescence; mildly alkaline.

The thickness of the solum ranges from 35 to 50
inches. The mollic epipedon ranges from 20 to 30 inches
in thickness. The depth to free carbonates ranges from
30 to 50 inches.

The A horizon has value of 3 or 4 (2 or 3 moist) and
chroma of 1 or 2. It is silty clay loam in some pedons.
The B2 horizon has hue of 10YR or 2.5Y, value of 4 to 6
(3 or 4 moist), and chroma of 2 or 3. The A and B2
horizons are neutral or slightly acid. The Cca horizon has
hue of 10YR or 2.5Y, value of 6 or 7 (5 or 6 moist), and
chroma of 2 or 3. It does not occur in some pedons. The
lIiCca horizon has colors similar to those of the Cca
horizon. It does not occur in some pedons. The Cca and
lICca horizons are mildly alkaline or moderately alkaline.

Wentworth series

The Wentworth series consists of deep, well drained
soils formed in silty glacial drift on uplands. Permeability
is moderate in the upper part of these soils and moder-
ately slow in the underlying material. Slopes range from
0 to 5 percent.
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Wentworth soils are near Egan, Ethan, Trent,
Whitewood, and Worthing soils. Egan soils are underlain
by glacial till at a depth of 20 to 40 inches. Ethan soils
are fine-loamy. Trent and Whitewood soils are in swales.
They have a mollic epipedon that is more than 20 inches
thick. Worthing soils have an argillic horizon. They are
very poorly drained.

Typical pedon of Wentworth silty clay loam, 0 to 2
percent slopes, 2,465 feet north and 250 feet west of
the southeast corner of sec. 26, T. 102 N., R. 63 W.

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) silty
clay loam, black (10YR 2/1) moist; moderate
medium and fine granular structure; hard, friable;
neutral; abrupt smooth boundary.

B21—8 to 12 inches; dark grayish brown (10YR 4/2)
silty clay loam, very dark grayish brown (10YR 3/2)
moist; weak coarse prismatic structure parting to
weak medium subangular blocky; hard, friable; neu-
tral; clear smooth boundary.

B22—12 to 16 inches; brown (10YR 5/3) silty clay loam,
dark brown (10YR 3/3) moist; weak coarse prismat-
ic structure parting- to weak medium subangular
blocky; hard, friable; neutral; gradual smooth bound-
ary.

B23—16 to 20 inches; brown (10YR 5/3) silty clay loam,
dark brown (10YR 4/3) moist; weak coarse prismat-
ic structure parting to weak medium subangular
blocky; slightly hard, friable; neutral; clear smooth
boundary.

B3ca—20 to 30 inches; pale brown (10YR 6/3) silty clay
loam, dark brown (10YR 4/3) moist; weak coarse
prismatic structure; hard, friable; few roots; many
medium and large accumulations of carbonate;
strong effervescence; mildly alkaline; gradual
smooth boundary.

C1ca—30 to 45 inches; light gray (10YR 7/2) silty clay
loam, brown (10YR 5/3) moist; few fine faint yellow-
ish brown (10YR 5/6) and common fine and medium
distinct gray (5Y 5/1) mottles; massive; hard, friable;
common medium accumulations of carbonate;
strong effervescence; mildly alkaline; clear smooth
boundary.

IIC2—45 to 60 inches; light gray (10YR 7/2) clay loam,
brown (10YR 5/3) moist; common fine distinct
strong brown (7.5YR 5/6) and gray (5Y 5/1) mot-
tles; massive; very hard, friable; few medium accu-
mulations of carbonate; strong effervescence; mod-
erately alkaline.

The thickness of the solum ranges from 25 to 43
inches. The mollic epipedon is 10 to 19 inches thick. The
depth to free carbonates ranges from 20 to 36 inches.

The A horizon has value of 3 or 4 (2 or 3 moist) and
chroma of 1 or 2. It is silt loam in some pedons. The B2
horizon has hue of 2.5Y or 10YR, value of 4 to 6 (3 or 4
moist), and chroma of 2 to 4. The A and B2 horizons are
neutral or slightly acid. The Cca and lIC horizons have
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hue of 2.5Y or IOYR, value of 5 to 7 (4 or 5 moist), and
chroma of 2 or 3. They are mildly alkaline or moderately
atkaline. The |IC horizon does not occur in some pedons.
The mottles in this horizon are inherited from the parent
material.

Whitewood series

The Whitewood series consists of deep, somewhat
poorly drained soils formed in silty local alluvium. Perme-
ability is moderately slow. These soils are in swales and
narrow drainageways on uplands. Slopes are less than 2
percent.

Whitewood soils are near Egan, Wentworth, and Wor-
thing soils and are similar to Trent soils. Egan and Went-
worth soils are well drained. Worthing soils have a sub-
soil that is finer textured than that of Whitewood soils.
Trent soils are moderately well drained.

Typical pedon of Whitewood silt loam, 1,336 feet east
and 150 feet north of the southwest corner of sec. 25, T.
101 N, R. 53 W.

Ap—0 to 11 inches; dark gray (10YR 4/1) silt loam,
black (10YR 2/1) moist; weak fine granular struc-
ture; slightly hard, very friable; neutral; abrupt
smooth boundary.

A12—11 to 19 inches; dark gray (10YR 4/1) silt loam,
black (10YR 2/1) moist; weak medium platy struc-
ture; slightly hard, very friable; neutral; clear smooth
boundary.

B2—19 to 34 inches; dark gray (10YR 4/1) silt loam,
black (10YR 2/1) moist; weak coarse prismatic
structure; hard, very friable; neutral; gradual smooth
boundary.

C1—34 to 40 inches; grayish brown (2.5Y 5/2) silty clay
loam, dark grayish brown (2.5Y 4/2) moist, common
fine distinct strong brown (7.5YR 5/6) mottles; weak
medium subangular blocky structure; very hard, fri-
able; mildly alkaline; gradual smooth boundary.

C2—40 to 48 inches; grayish brown (2.5Y 5/2) and light
gray (10YR 6/1) silty clay loam, dark grayish brown
(2.5Y 4/2) and dark gray (10YR 4/1) moist; common
fine distinct strong brown (7.5YR 5/6) mottles; mod-
erate fine subangular blocky structure; very hard,
friable; mildly alkaline; gradual smooth boundary.

C3—48 to 60 inches; olive gray (5Y 5/2) silty clay loam,
olive gray (5Y 4/2) moist; common medium distinct
brown (7.5YR 4/4) mottles; massive; very hard, fri-
able; mildly alkaline.

The thickness of the mollic epipedon ranges from 24
to 36 inches. That of the solum ranges from 30 to more
than 60 inches. These soils typically are leached of car-
bonates but in some pedons are calcareous below a
depth of 40 inches.

The A horizon has value of 3 or 4 (2 or 3 moist) and
chroma of 1. It is silty clay loam in some pedons and is
neutral or slightly acid. The B2 horizon has hue of I0YR,
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2.5Y, or 5Y, value of 4 or 5 (2 to 4 moist), and chroma of
1 or 2. It is silt loam, silty clay loam, or silty clay and is
slightly acid to mildly alkaline. In some pedons the lower
part of the B horizon and the C horizon are gleyed. The
C horizon has hue of 10YR, 2.5Y, or 5Y, value of 5 to 7
(4 to 6 moist), and chroma of 1 or 2. It is clay in some
pedons and is mildly alkaline or moderately alkaline.
Some pedons have buried horizons of silty clay loam,
silty clay, or clay below a depth of 40 inches.

Worthing series

The Worthing series consists of deep, very poorly
drained soils formed in loamy and clayey local alluvium.
Permeability is slow in the solum and moderately slow in
the underlying material. These soils are in enclosed de-
pressions in the uplands. Slopes are less than 1 percent.

Worthing soils are similar to Baltic, Crossplain, and
Tetonka soils and are near Wentworth soils. Baltic soils
have lime at or near the surface and lack an argillic
horizon. Crossplain soils are somewhat poorly drained
and poorly drained. Tetonka soils have an A2 horizon.
Wentworth soils are well drained.

Typical pedon of Worthing silty clay loam, 534 feet
north and 337 feet east of the southwest corner of sec.
15, T. 102 N., R. 56 W.

A11—0 to 7 inches; dark gray (10YR 4/1) silty clay
loam, black (10YR 2/1) moist; weak medium granu-
lar structure; slightly hard, very friable; slightly acid;
gradual smooth boundary.

A12—7 to 16 inches; dark gray (10YR 4/1) silty clay
loam, black (10YR 2/1) moist; weak medium granu-
lar structure; hard, friable, sticky and plastic; neutral;
clear smooth boundary.

B21t—16 to 20 inches; dark gray (10YR 4/1) silty clay,
very dark gray (10YR 3/1) moist; few fine faint yel-
lowish brown (10YR 5/4) mottles; weak coarse pris-
matic structure parting to moderate medium suban-
gular blocky; hard, firm, sticky and plastic; neutral;
clear smooth boundary.

B22tg—20 to 38 inches; gray (5Y 5/1) silty clay, very
dark gray (5Y 3/1) moist; moderate coarse prismatic
structure parting to weak medium subangular blocky;
hard, firm, sticky and plastic; neutral; gradual wavy
boundary.

B31g—38 to 48 inches; gray (5Y 5/1) clay loam, very
dark gray (5Y 3/1) moist; moderate coarse prismatic
structure parting to weak medium subangular blocky;
slightly hard, very friable, sticky and plastic; mildly
alkaline; gradual wavy boundary.

Cg—48 to 60 inches; gray (5Y 5/1) clay loam,-very dark
gray (5Y 3/1) moist; weak coarse prismatic structure
parting to weak medium subangular blocky; slightly
hard, very friable, sticky and plastic; mildly alkaline.

The thickness of the solum ranges from 40 to more
than 60 inches. The mollic epipedon is more than 35
inches thick.
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The A horizon has hue of 10YR or 2.5Y and value of 4
(2 or 3 moist). It is silt loam in some pedons. The B2t
horizon has hue of 10YR, 2.5Y, or 5Y and value of 3t0 5
(2 or 3 moist). It is clay or silty clay loam in some
pedons. The A and B2t horizons are neutral or slightly
acid. The B3g and C horizons have hue of 2.5Y or 5Y
and value of 5 or 6 (3 or 4 moist). They are silty clay,
silty clay loam, or clay loam and are mildly alkaline or
moderately alkaline. In some pedons the C horizon has
common to many mottles and is calcareous.

Formation and classification of the
soils

This section describes the major factors of soil forma-
tion as they relate to the soils of McCook County. It also
explains the system of soil classification currently used
and assigns each soil series to the classes of that
system.

Factors of soil formation

Soil forms when chemical and physical processes act
on geologically deposited or accumulated material. The
characteristics of the soil at any given point are deter-
mined by the physical and mineralogical composition of
the parent material, the climate under which the soil
material has accumulated and existed since accumula-
tion, the plant and animal life on and in the soil, the
relief, and the length of time that the forces of soil
formation have acted on the soil material.

Climate and plant and animal life, chiefly plants, are
active factors of soil formation. They act on the parent
material and slowly change it to a natural body that has
genetically related horizons. The effects of climate and
plant and animal life are conditioned by relief. The parent
material also affects the kind of soil profile that forms
and, in extreme cases, determines it almost entirely. Fi-
nally, time is needed for changing the parent material
into a soil having genetically related horizons. Some time
is always required for differentiation of soil horizons. Usu-
ally, a long time is required for the development of dis-
tinct horizons.

The factors of soil formation are so closely interrelated
in their effects on the soil that few generalizations can
be made regarding the effect of any one factor unless
conditions are specified for the other four. The following
paragraphs relate the factors of soil formation to the
soils in McCook County.

Climate

Climate directly influences the rate of chemical and
physical weathering. McCook County has a continential
climate marked by cold winters and hot summers. The
average annual air temperature is about 47 degrees F.
The average annual precipitation is about 23 inches, of
which about 75 percent falls during the period April
through September.
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This climate favors a grassland ecosystem. As a result
of the grass roots in the upper part of the soils, organic
matter has accumulated. The precipitation is sufficient to
leach carbonates in most soils to an average depth of
about 20 inches. The climate is generally uniform
throughout the county and thus as a separate factor
does not differentiate the soils within the county. Addi-
tional climatic data are given in the section “General
nature of the county.”

Plant and animal life

Living organisms play an important part in soil forma-
tion. These include plants, animals, insects, earthworms,
bacteria, and fungi. In McCook County the tall and mid
prairie grasses have influenced soil formation more than
other living organisms. As a result of these grasses, the
surface layer of many soils has a moderate or high
content of organic matter. Bonilla soils are an example.

Earthworms, cicadas, and burrowing animals help
keep the soil open and porous. Bacteria and fungi de-
compose plant residue, thus releasing nutrients that
plants use as food.

Parent material

Most of the soils in McCook County formed in glacial
material that was derived from preglacial formations of
granite, gneiss, limestone, sandstone, and shale. The
glacier ground up and mixed these materials as it trans-
ported them. It then redeposited them as it melted.
Some deposits are unsorted material, or glacial till;
others are material sorted either by water during deposi-
tion or by wind and water after deposition.

Silty drift is material that was deposited on glacial ice
and then reworked by water as the glacier melted. Went-
worth soils' formed in silty drift. Egan soils formed in a
thin mantle of silty glacial drift over glacial till.

Glacial till is a mixture of clay, silt, sand, and gravel
that contains few to many cobblestones and boulders.
The content of pebbles and cobblestones is higher than
that in silty glacial drift. The proportion of each kind of
material is determined by the kind of material picked up
by the glacier.. Among the soils formed in glacial till are
Betts, Clarno, and Ethan.

Glacial outwash is sandy, gravelly, and loamy material
deposited by glacial melt water. Delmont, Enet, and
Talmo soils formed in loamy material underlain by sand
and gravel within a depth of 40 inches. The outwash
deposits occur as thin mantles over glacial till or glacial
drift in some areas. Blendon soils are in areas where
loamy and sandy outwash sediments are more than 40
inches thick. Hand soils formed in loamy and silty
outwash sediments. The silty-sediments are in a strip 5
to 10 miles wide west of the East Fork of the Vermillion
River. '

Bonilla, Davis, and Tetonka are examples of soils
formed partly .or entirely in local alluvium washed in from
adjacent sloping upland soils. Bon, Chaska, Clamo,
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Lamo, and Salmo soils formed in alluvium deposited by
streams.

Rellef

Relief affects drainage, runoff, erosion, plant cover,
and soil temperature. Betts are examples of soils that
lose much rainfall because of excessive runoff. As a
result of the excessive runoff, less moisture enters the
soil and more soil is lost through erosion. These soils are
calcareous at or near the surface. The layers in which
organic matter accumulates are thin.

The runoff rate is slower on Clarno, Hand, and Went-
worth soils than on Betts soils. As a resuit, more mois-
ture enters the soil and the layers in which organic
matter accumulates are thicker. Also, these soils are
calcareous at a depth of more than 10 inches.

Bonilla and Trent soils are in swales that receive extra
moisture in the form of runoff from adjacent soils. The
layers in which organic matter accumulates are thicker
than those in Clarno, Hand, and Wentworth soils. Also,
carbonates are leached to a greater depth. Drainage is
impeded in the soils in some low areas. The high, fluctu-
ating water table in these soils favors the concentration
of salts. Salmo soils are an example.

Time

The length of time that the climate, plant and animal
life, and relief have affected the parent material deter-
mines the kind of soils that form. All of the soils in
McCook County are young. The youngest are those on
active flood plains, such as Bon, Chaska, and Lamo
soils.

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 “Soil taxonomy”’ (7).

The system of classification has six categories. Begin-
ning 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 17, 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
dominant soil-forming processes that have taken place.
Each order is identified by a word ending in so/. An
example is Mollisol.
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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 Ustoll (Ust!, meaning intermittent
dryness, plus o/, 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 proper-
ties of the soil. An example is Haplustolls (Hap/, meaning
simple horizons, plus usfolls, the suborder of Mollisols
that have an ustic moisture 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
orders, 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 preceding the name of the great
group. The adjective Typic identifies the subgroup that is
thought to typify the great group. An example is Typic
Haplustolls.

FAMILY. Families are established within a subgroup on
the basis of similar physical and chemical properties that
affect management. Among the properties considered in
horizons of major biological activity below plow depth are
particle-size distribution, mineral content, temperature
regime, thickness of the soil penetrable by roots, consis-
tence, moisture equivalent, soil slope, and permanent
cracks. A family name consists of the name of a sub-
group and a series of adjectives. The adjectives are the
class names for the soil properties used as family differ-
entiae. An example is fine-loamy, mixed, mesic Typic
Haplustolls.

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, consis-
tence, and mineral and chemical composition.
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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 re-
moval of soil for construction and other uses. Reve-
getation and erosion control are extremely difficult.

Assoclation, soll. A group of soils geographically asso-
ciated in a characteristic repeating pattern and de-
fined and delineated as a single map unit.

Atterberg limits. The limits used in classifying soils on
the basis of liquid limit and plasticity index.

Available water capacity (available moisture capac-
ity). The capacity of soils to hold water available for
use by most plants. It is commonly defined as the
difference between the amount of soil water at field
moisture capacity and the amount at wilting point. It
is commonly expressed as inches of water per inch
of soil. The capacity, in inches, in a 60-inch profile
or to a limiting layer is expressed as—

Inches
VEIY [OW..ocoieriiniinrinns e sesssasenas 0to3
LOW.otieieteeriieereeesseneesnssesssessesanossesorennssononsssnsonsen 3106
MoOderate.........covnrererrievnnenen e 6to9
High.eo s More than 9

Bottom land. The normal flood plain of a stream, sub-
ject to frequent flooding.

Calcareous soll. A soil containing enough calcium car-
bonate (commonly 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-penetrating 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 millimeter in diameter. As a soil textural
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class, soil material that is 40 percent or more clay,
Ielss than 45 percent sand, and less than 40 percent
silt.

Claypan. A slowly permeabl> soil horizon that contains
much more clay than the horizons above it. A clay-
pan is commonly hard when dry and plastic or stiff
when wet.

Cobblestone (or cobble). A rounded or partly rounded
fragment of rock 3 to 10 inches (7.5 to 25 centi-
meters) in diameter.

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 soil map at the
selected scale of mapping and publication.

Consistence, soil. The feel of the soil and the ease with
which a lump can be crushed by the fingers.
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 pres-
sure between thumb and forefinger, but resistance is
distinctly noticeable. 4

Plastic.—When wet, readily deformed by moderate
pressure but can be pressed into a lump; will form a
“wire” when rolled between thumb and forefinger.
Sticky.—When wet, adheres to other material and
tends to stretch somewhat and pull apart rather than
to pull free from other material.

Hard.—When dry, moderately resistant to pressure;
can be broken with difficulty between thumb and
forefinger.

Soft—When dry, breaks into powder or individual
grains under very slight pressure.

Cemented.—Hard; little affected by moistening.

Contour stripcropping (or contour farming). Growing
crops in strips that follow the contour. Strips of
grass or close-growing crops are alternated with
strips of clean-tilled crops or summer fallow.

Control section. The part of the soil on which classifica-
tion 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. Use of that part of plants
or crops left in the field after harvest for protection
and improvement of the soil.

Cutbanks cave. Unstable walls of cuts made by earth-
moving equipment. The soil sloughs easily.

Deferred grazing. A delay in grazing until range plants
have reached a specified stage of growth. Grazing is
deferred in order to increase the vigor of forage and
to allow desirable plants to produce seed. Contrasts
with continuous grazing and rotation grazing.

Drainage class (natural). Refers to the frequency and
duration of periods of saturation or partial saturation
during soil formation, as opposed to altered drain-
age, which is commonly the result of artificial drain-
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age or irrigation but may be caused by the sudden
deepening of channels or the blocking of drainage
outlets. Seven classes of natural soil drainage are
recognized:

Excessively drained.—Water is removed from the
soil very rapidly. Excessively drained soils are com-
monly very coarse textured, rocky, or shallow. Some
are steep. All are free of the mottling related to
wetness.

Somewhat excessively drained.—Water is removed
from the soil rapidly. Many somewhat excessively
drained soils are sandy and rapidly pervious. Some
are shallow. Some are so steep that much of the
water they receive is lost as runoff. All are free of
the mottling related to wetness.

Well drained.—Water is removed from the soil readi-
ly, but not rapidly. It is available to plants throughout
most of the growing season, and wetness does not
inhibit growth of roots for significant periods during
most growing seasons. Well drained soils are com-
monly medium textured. They are mainly free of
mottling.

Moderately well drained.—Water is removed from
the soil somewhat stowly during some periods. Mod-
erately well drained soils are wet for only a short
time during the growing season, but periodically for
long enough that most mesophytic crops are affect-
ed. 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 re-
stricts the growth of mesophytic crops unless artifi-
cial drainage is provided. Somewhat poorly drained
soils commonly 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 saturated 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 re-
sults from a high water table, a slowly pervious layer
within the profile, seepage, nearly continuous rain-
fall, or a combination 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 com-
monly level or depressed and are frequently
ponded. Yet, where rainfall is high and nearly con-
tinuous, they can have moderate or high slope gradi-
ents, as for example in “hillpeats” and *“climatic

moors.”
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Eroslon. The wearing away of the land surface by run-
ning water, wind, ice, or other geologic agents and
by such processes as gravitational creep.

Erosion (geologic). Erosion caused by geologic proc-
esses acting over long geologic periods and result-
ing in the wearing away of mountains and the build-
ing up of such landscape features as flood plains
and coastal plains. Synonym: natural erosion.
Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a result of the ac-
tivities of man or other animals or of a catastrophe
in nature, for example, fire, that exposes a bare
surface.

Excess fines. Excess silt and clay. The soil does not
provide a source of gravel or sand for construction
purposes.

Excess salts. Excess water soluble salts. Excessive
salts restrict the growth of most plants.

Fallow. Cropland left idle in order to restore productivity
through accumulation 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.

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 piants 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, duration, 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 it less than 2
days, brief if 2 to 7 days, and /ong if more than 7
days. Probable dates are expressed in months; No-
vember-May, for example, means that flooding can
occur during the period November through May.
Water standing for short periods after rainfall or
commonly covering swamps and marshes is not
considered flooding.

Flood plain. A nearly level alluvial plain that borders a
stream and is subject to flooding unless protected
artificially. .

Foot slope. The inclined surface at the base of a hill.

Frost action. Freezing and thawing of soil moisture.
Frost action can damage structures and plant roots.

Glacial drift (geology). Pulverized and other rock materi-
al transported by glacial ice and then deposited.
Also the assorted and unassorted material deposit-
ed by streams flowing from glaciers.
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Glacial till (geology). Unassorted, nonstratified glacial
drift consisting of clay, silt, sand, and boulders trans-
ported and deposited by glacial ice.

Grassed waterway. A natural or constructed waterway,
typically broad and shallow, seeded to grass as pro-
tection against erosion. Conducts surface water
away from cropland.

Gravel. Rounded or angular fragments of rock up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.
An individual piece is a pebble.

Gypsum. Hydrous calcium sulfate.

Habitat. The natural abode of a plant or animal; refers to
the kind of environment in which a plant or animal
normally lives, as opposed to the range or geo-
graphical distribution.

Horizon, soil. A layer of soil, approximately parallel to
the surface, having 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 hori-
zon 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-form-
ing 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 materi-
al is known to differ from that in the solum, the
Roman numeral Il 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 accord-
ing to their runoff-producing characteristics. The
chief consideration is the inherent capacity of soil
bare of vegetation to permit infiltration. The slope
and the kind of plant cover are not considered, but
are separate factors in predicting runoff. Soils are
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assigned to four groups. 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 infil-
tration 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 un-
drained.

Irrigation. Application of water to soils to assist in pro-
duction of crops. Methods of irrigation are—
Border.—Water is applied at the upper end of a strip
in which the lateral flow of water is controlled by
small earth ridges called border dikes, or borders.
Basin.—Water is applied rapidly to nearly level
plains surrounded by levees or dikes.

Controlled flooding.—Water is released at intervals
from closely spaced field ditches and distributed uni-
formly over the field.

Corrugation.—Water is applied to small, closely
spaced furrows or ditches in fields of close-growing
crops or in orchards so that it flows in only one
direction.

Furrow.—Water is applied in small ditches made by
cultivation implements. Furrows are used for tree
and row crops.

Sprinkler.—Water is sprayed over the soil surface
through pipes or nozzles from a pressure system.
Subirrigation.—Water is applied in open ditches or
tile lines until the water table is raised enough to wet
the soil.

Wild flooding.—Water, released at high points, is
allowed to flow onto an area without controlled dis-
tribution.

Liquid limit. The moisture content at which the soil
passes from a plastic to a liquid state.

Loam. Soil material that is 7 to 27 percent clay particles,
28 to 50 percent 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 pro-
duction and prevention of soil damage.

Moraine (geology). An accumulation. of earth, stones,
and other debris deposited by a glacier. Types are
terminal, lateral, medial, and ground.

Outwash, glacial. Stratified sand and gravel produced
by glaciers and carried, sorted, and deposited by
water that originated mainly from the melting of gla-
cial ice. Glacial outwash is commonly in valleys on
landforms known as valley trains, outwash terraces,
eskers, kame terraces, kames, outwash fans, or
deltas.

Outwash plain. A landform of mainly sandy or coarse
textured material of glaciofluvial origin. An outwash
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plain is commonly smooth; where pitted, it is gener-
ally 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.

Percolation. The downward movement of water through
the soil.

Percs slowly. The slow movement of water through the
soil adversely affecting the specified use.

Permeabllity. The quality that enables the soil to trans-
mit 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), moderate-
ly rapid (2.0 to 6.0 inches), rapid (6.0 to 20 inches),
and very rapid (more than 20 inches).

Piping. Moving water forms subsurface tunnels or pipe-
like cavities in the soil.

Plasticity index. The numerical difference between the
liquid limit and the plastic limit; the range of moisture
content within which the soil remains plastic.

Range (or rangeland). Land that, for the most part,
produces native plants suitable for grazing by live-
stock: includes land supporting some forest trees.

Range condition. The health or productivity of forage
plants on a given range, in terms of the potential
productivity under normal climate and the best prac-
tical management. Condition classes generally rec-
ognized are—excellent, good, fair, and poor. The
classification is based on the percentage of original,
or assumed climax vegetation on a site, as com-
pared to what has been observed to grow on it
when well managed.

Range site. An area of range where climate, soil, and
relief are sufficiently uniform to produce a distinct
kind and amount of native vegetation.

Reaction, soll. 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 be-
cause it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

pH
Extremely acid.........ccovuvrveieriiminininenrseninennne Below 4.5
Very strongly acid.........coocveecinennccncnnnins. 4.5 t0 5.0
Strongly 8CI.....cccrneriemrieriesesisesineeniesieensenes 511055
Medium aCId.......cciiinmiiiinene 5.6 t0 6.0
Slightly 8CIT......eovriceriermiisiiemrssese s 6.1t06.5
NEURTAL.c.cv et enenes 6.6 10 7.3
Mildly IKANNG.......cvvverireirinreiineseeesieeene 741078
Moderately alkaline............coveeeeniveenenecnens 79t0 84
Strongly alkaling......c.oeverveveernienimnenencrcesenenee 8.5t0 9.0

Very strongly alkaline.........cccoovveeeninnn 9.1 and higher
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Root zone. The part of the soil that can be penetrated
by plant 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 before reaching
surface streams is called ground-water runoff or
seepage flow from ground water.

Saline soil. A soil containing soluble salts in an amount
that impairs growth of plants. A saline soil does not
contain excess exchangeable sodium.

Sand. As a soil separate, individual rock or mineral frag-
ments from 0.05 millimeter to 2.0 millimeters in di-
ameter. 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 adversely 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 foundations, and
other structures. It can also damage plant roots.

Silt. As a soil separate, individual mineral particles that
range in diameter 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 hori-
zontal. Percentage 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.

Small stones. Rock fragments 3 to 10 inches (7.5 to 25
centimeters) in diameter. Small stones adversely
affect the specified use.

Soil separates. Mineral particles less than 2 millimeters
in equivalent diameter and ranging between speci-
fied size limits. The names and sizes of separates
recognized in the United States are as follows: very
coarse sand (2.0 millimeters to 1.0 millimeter);
coarse sand (1.0 to 0.5 millimeter); medium sand
(0.5 to 0.25 millimeter); fine sand (0.25 to 0.10 milli-
meter); very fine sand (0.10 to 0.05 millimeter); silt
(0.05 to 0.002 millimeter); and clay (less than 0.002
millimeter).

Solum. The upper part of a soil profile, above the C
horizon, in which the processes of soil formation are
active. The solum in mature soil consists of the A
and B horizons. Generally, the characteristics of the
material in these horizons are unlike those of the
underlying material. The living roots and other plant
and animal life characteristics of the soil are largely
confined to the solum.

Stones. Rock fragments 10 to 24 inches (25 to 60 centi-
meters) in diameter.

Stripcropping. Growing crops in a systematic arrange-
ment of strips or bands which provide vegetative
barriers to wind and water erosion.
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Structure, soil. The arrangement of primary soil parti-
cles into compound particles or aggregates that are
separated from adjoining aggregates. The principal
forms of soil structure are—platy (laminated), pris-
matic (vertical axis of aggregates longer than hori-
zontal), columnar (prisms with rounded tops), blocky
(angular or subangular), and granular. Structureless
soils are either single grained (each grain by itself,
as in dune sand) or massive (the particles adhering
without any regular cleavage, as in many hardpans).

Stubble muich. Stubble or other crop residue left on the
soil, or partly worked into the soil, to provide protec-
tion from soil blowing and water erosion after har-
vest, during preparation of a seedbed for the next
crop, and during the early growing period of the new
crop.

Subsoll. Technically, the B horizon; roughly, the part of
the profile below piow depth.

Subsolling. Tilling a soil below normal plow depth, ordi-
narily to shatter a hardpan or claypan.

Subsurface layer. Any surface soil horizon (A1, A2, or
A3} below the surface layer.

Surface layer. The soil ordinarily moved in tillage, or its
equivalent in uncultivated soil, ranging in depth from
about 4 to 10 inches (10 to 25 centimeters). Fre-
quently referred to as the “plow layer,” or the “Ap
horizon.”

Surface soll. All of the A horizons.

Terrace. An embankment, or ridge, constructed across
sloping soils on the contour or at a slight angle to
the contour. The terrace intercepts surface runoff so
that it 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.
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Texture, soll. The relative proportions of sand, silt, and
clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion of fine
particles, are sand, loamy sand, sanady loam, loam,
sift, sift loam, sandy clay loam, clay foam, sifty clay
loam, sandy clay, silty clay, and cl/ay. 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.

Till plain. An extensive flat to undulating area underlain
by glacial till.

Tilth, soll. The condition of the soil, especially the soil
structure, as related to the growth of plants. Good
tilth refers to the friable state and is associated with
high noncapillary porosity and stable structure. A soil
in poor tilth is nonfriable, hard, nonaggregated, and
difficult to till.

Topsolil (engineering).. Presumably a fertile soil or soil
material, or one that responds to fertilization, ordi-
narily rich in organic matter, used to topdress road-
banks, lawns, and gardens.

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 apparent water table is indicated by the
level at which water stands in an uncased .borehole
after adequate time is allowed for adjustment in the
surrounding soil.
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.

Wwind stripcropping. Growing crops in narrow strips that
run crosswise to the direction of the prevailing wind
and without strict adherence to the contour of the
fand.
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--TEMPERATURE AND PRECIPITATION
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Recorded in the period 1951-74 at Bridgewater, S. Dak. Snow data from Alexandria, S. Dak.

It can be calculated by adding the

#% p growing degree day is a unit of heat available for plant growth.
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

]
]
| Temperature®*
1
1
Probability i 240°F ] 289 F i 320°F
i__or lower i__or lower i __or lower
] ] +
] ] ]
Last freezing H 1 ]
temperature ! ! '
in spring: H ! i
] t 1
] ] ]
1 year in 10 i H i
later than-- | May 5 1 May 15 | May 28
) ] 1
] ] I
2 years in 10 ' ' i
later than-- i April 28 | May 71 May 20
1 1 ]
] I [}
5 years in 10 H 1 !
later than-- H April 15 | April 22 | May 4
] 1 ]
| | i
First freezing 1 i 1
temperature i i i
in fall: ! | 1
i i i
1 year in 10 1 H i
earlier than-- | October 7 iSeptember 24 |September 16
1 ] ]
] ] ]
2 years in 10 H i i
earlier than-~ | October 12 |September 29 }September 22
[] 1 1
] | ]
5 years in 10 ' ! |
earlier than-- | October 22 | October 10 | October 2
1 1 1
] [} 1

* Recorded in

the period 1951-74 at Bridgewater, S. Dak.

TABLE 3.--GROWING SEASON

Daily minimum temperature
during growing season#*

:
I
:
:

Probability | Higher i  Higher ! Higher
| than H than i than
| _240F | 289 F } 320F
] Days ] Days j Days
1 ] ]

] ] I

9 years in 10 | 164 ! 140 ! 17
1 ] 1
1 ] 1

8 years in 10 | 172 i 151 1 128
El 1 1
i 1 b

5 years in 10 | 189 i 170 H 150
) [] (]
1 ] [

2 years in 10 | 206 H 190 ! 172
1 ) 1
1 ] )

1 year in 10 | 215 H 200 | 184
1 ] ]
] [] ]

* Recorded in the period 1951-74

at Bridgewater,

S. Dak.

75



76 SOIL SURVEY

TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

] T T
] ] ]
Map | Soil name i Acres |Percent
symbol} i |
: : |
i i i
Ba tBaltic silty clay loames<cccccsccacmcrccnmcrercnrc e e e ccccccccccccccc e e H 1,590 | 0.4
Bb iBaltic silty clay loam, pondedes-ecccccccccncncnaccccnomcccccc e cccccc e c e e H 3,885 | 1.1
BecE iBetts loam, 15 to 4O percent sSlopeS--=ceccccremmma e ! 8,590 | 2.3
BdB iBlendon loam, 0 to 5 percent SlopeSe==c-emcrrstccrmcmccmccacccccccccccccceccccccccc— .. | 470 | 0.1
Bo 1BON l0aMe=mccc e e e e e e ee e mcc e mcecneec e cmcemccoa o i 2,895 | 0.8
Ca iChaska loam, channeled-----eeceecccccmccemccmc e crccec e cc e | 4,425 | 1.2
Cb iClamo silty clay loam---ccccccccmccmccc e cecccccc e c e | 480 | 0.1
CecB iClarno loam, 3 to 6 percent SlopeS-—--cccccccccccccececnmcecccccccccmmccccc e e ! 31,220 | 8.5
CeC iClarno loam, 6 to 9 percent SlopeS----—me-eccccccceccrcccccrcccccccc e cccc e c e ca——e | 1,255 | 0.3
CdA iClarno-Bonilla loams, 0 to 3 percent slopeS----cccmcccccmcmcmccccccccccarccccc e H 42,095 | 11.4
CeB iClarno-Davison loams, 2 to 5 percent slopeS--mcweecccmmcamccmccccccccccccceceacaee ! 11,985 | 3.2
CfA iClarno-Davison-Crossplain complex, 0 to 2 percent slopeS--—=cccccmecccccccccncccana. H 5,830 | 1.6
ChB iClarno-Ethan loams, 3 to 6 percent slopeSeeweccecccccccccccccccccccccecrccccceeeee | 11,180 | 3.0
Ck iCrossplain clay loaMescecccnconccmccnccrmenccsmce e e e cc e e c e e ccc e e a e ————— H 14,935 | 4.1
Co iCrossplain-Clarno compleXeewe-eeeccececcecacnoasccmcmmrcccccmrcccccccccccceec e e ———- | 92,025 | 24.9
Cr iCrossplain-Dudley complex-----cc-cccmccmmmcccmmccccmccca ket R i 5,515 | 1.5
DaA iDavis loam, 0 to 3 percent SlopeS=e==wcece—ccccccccccccccccmcccccccccrcrccc e e aa | 2,600 } 0.8
DaB tDavis loam, 3 to 6 percent Slop@S-=---m-ecccccmcccccccccencccceccccecccccccccc—cma—. | 1,100 | 0.3
DeB iDelmont loam, 3 to 6 percent SlopeS---e-ecceccccreccsmenccmcccececcccccccccmacme———— | 4,460 | 1.2
DnA iDelmont-Enet loams, 0 to 3 percent slopeS—--ccecmcccccccccccccccccccrcccrece e —e e ! 2,640 | 0.7
EaC {Egan-Ethan complex, 5 to 9 percent SlopeSe—w==cemmcecccccccccccccccmccccrcc e e ———— | 8,100 | 2.2
EbC {Ethan loam, 6 to 9 percent SlopeS-----ccccccccccmccccccccccccccccccrcccccccmccc———— 1 14,100 | 3.8
EeD {Ethan-Betts loams, 9 to 15 percent SlopeS-----ccccccccmcccmcc e ! 10,655 | 2.9
HaB 'Hand loam, 3 to 6 percent SlopeSeee-wmescceccccccerureemrcreccecc e e e cc e —— e ——— | 8,750 | 2.4
HbA iHand-Bonilla loams, 0 to 3 percent SlopeS-=cc-cccccccccccm e e H 6,820 | 1.8
HeB iHand-Davison loams, 2 to 5 percent SlopeS-—c--c-cccccmccccccnnccnrwcccccccm e i 8,085 | 2.2
HdA iHand-Davison-Crossplain complex, O to 2 percent slopeS------ccc-ccccmccccananaaaaaaa i 4,975 | 1.3
HeB |Hand-Ethan loams, 3 to 6 percent slopeSemmmccmceccccccccccccccreccrecccmcccccae—aaa i 10,695 | 2.9
La tLamo 3ilty clay loamee=wcecccecmcmcmccccccmc e e e c e c e e mccccr e e | 1,150 | 0.3
Sa 1Salmo silty clay loame---c-ceccccccmcm e ccm e cccc e r e e e e e 1 2,375 | 0.6
TaD iTalmo-Betts complex, 6 to 15 percent slopeS===--ccmccccccccccccccccccmcccccnceccon-a | 1,165 | 0.3
Tb iTetonka Silt loa@mMe==cm--ccccccccccm e mcccccm e ecccccccmcccmccnrccm e 1 11,075 | 3.0
Tec iTetonka=Canisteo coOmMpleX=—=—ceccccccccmcccccccccccccccccccccrcecrc e e e e cccca e i 2,120 0.6
Td iTrent silt loam, 0 to 2 percent slopeSe—-e-ceccccccccccccccnrccccneneccmcm e e ccaaaa ' 700 | 0.2
TeD iTalmo soils, 6 to 15 percent SlopeS--ceecccccrcrnnnncncere e re e e e cccmm—e | 820 ! 0.2
Wah iWentworth silty clay loam, O to 2 percent slopeS-------cccccccmmcmmccccccnrcmccne i 2,840 | 0.8
WbB iWentworth silty clay loam, 2 to 5 percent sSlopeSee~ccccucccranccccccnomccccncncncna | 6,495 | 1.8
WeB iWentworth-Ethan complex, 2 to 5 percent slopeSeeweccrccccccncrccncrcncecmccccnccaaa | 4,720 | 1.3
WdA iWentworth-Trent-Tetonka complex, 0 to 3 percent SlopeS--—=--mmecccccccccemcccccccccw= H 1,550 | 0.4
Wh iWhitewood sSilt loa@m~=--c-cecccmccc e ce e c e rc e c e me e | 2,715 |} 0.7
Wo iWorthing silty clay loame-—ceccccccccccccccccccccmm e mcc e ccccccc e e s i 9,185 | 2.5
i LI D et L e e T 1 1,015 | 0.3
t ] )
' |mmm———————— | m——————
1 PR N e D T ettt i 369,280 | 100.0
] ]
[} [}
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McCOOK COUNTY, SOUTH DAKOTA

TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE

Absence of a

Only arable soils are listed.

yield figure indicates that the crop is seldom grown or is not suited]

{All yields were estimated for a high level of management.
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COmmmmmcc e e
Crossplain-Clarno

50 58 22 2 4.9

54
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Crossplain=Dudley
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DaA=werrcrcccccccccccccaa-

Davis

83 75 30 3.9 6.5
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7Y S

Davis

39 25 13 1 2

32
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Delmont

3.3

41 49 33 20
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4.7
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Hand

3.2 5.4

29

81 76 65

HbA=—=——mmcmmmemmcccmenn=-

Hand-Bonilla

e e e e e i e e e e e e e e e e e e e e e e e e e e e e e e e e e = - = —— ————————————

e e e e e e e e e e e e e e e o = ——_—— — —— ———— . ————+ = —————

e o e e e e o e e e e e e e mm —ma— —m o —————— o

See footnote at end of table.
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued
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* Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse,
five sheep, or five goats) for a period of 30 days.

one mule,

#% Yields are for drained areas.



McCOOK COUNTY, SOUTH DAKOTA

TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES

[Soils not listed generally are not used as rangeland]

T T ""Total production_ T 7
Soil name and | Range site name i i | Characteristic vegetation iCompo-
map symbol H iKind of year | Dry | isition
i | iweight | i
H i iLb/acre i Pet
1 [] 1
I ] 1 ] I
e R i {Thin Upland--cerececccccccnaaa {Favorable | 3,120 jLittle bluestem-=~=w~-mcceceuao |45
Betts 1 {Normal | 2,600 {Sideoats grama-----—-———------ i 10
| lUnfavorable | 1,820 |Needleandthread------------w-- 110
| ! | iPrairie dropseed------—--——--—- 110
! ! H iBig bluesteme-=eeoccccccoooo—— 5
! H 1 {Western wheatgrass------------ i 5
' ' | }Sedge-——cemcmmcmm e i 5
H H ! iLeadplant---==cececccncocacaa- 15
[ 1 1 1 1
t ] I ] 1
Ca--—ccmocmcccaaae - iSubirrigatedeecccccccccccccn=-- iFavorable i 5,500 {Big bluestem------c-cccccvuaa- ! 60
Chaska i iNormal | 5,000 {Indiangrass===w-c—e-—ccccccn=~ce 115
H iUnfavorable | 4,000 {Switchgrass------c-ececcecaca- i 10
! ] ' | Sedge--——-—--—c—mecmmmcmce e 1 10
| i i | |
Celommmmmmmmccme e 15iltymmmmcmmmm e m_———————— -|{Favorable { 4,080 jLittle bluestem---wvcoccccmuaua- 1 25
Clarno ! INormal { 3,400 |Big bluestem==m-mcocoooacoo—u 1 20
! iUnfavorable | 2,380 |Western wheatgrass--e--ceec——-- i 15
1 1 1 iGreen needlegrassS----------—--- 110
! ! H iNeedleandthreade-eeeececcaaa-- i 10
! H ! 1Sideoats grama-=--ec-ccccaaaa- ] 5
' ! ! 1Blue grama-===---ccccc-ce—aaa-o i 5
1 i 1 {Sedgeecacecccecnc e i 5
] ] i } i
Cr#: ] i ! ] ]
Crossplaineeee—ee-s 10verfloweeeecccccmccax cemm—aae- |Favorable i 5,760 iBig bluestem--—--c-eccocacacaa—- i 70
! iNormal i 4,800 |{Green needlegrass---=-ecceccca- 1 10
| iUnfavorable | 3,360 |Switchgrass==e-eeeecceaccaaaao i 5
H | | iLeadplant-—cccccccmceaacnccnax 15
! | i {Sedge—-------cemccmonmm e -1
) ] i ] i
Dudleyememmemmman= IClaypane~ececcennernnaa= ——————— |Favorable | 4,080 |Western wheatgrasse-----ecc—ew- 1 35
! INormal ! 3,400 |{Green needlegrass---==-------= i 15
| {Unfavorable | 2,380 |Big bluestem------ccccccccec-- 115
! 1 ' |Blue grama=e--=eeeeeoccccaaaao i 10
' ] ! |Sedgem--c-mmemmome e ceeaae i 10
H i ' iSwitchgrass--——==ccecacaeaa—- i 5
! ! ! iInland saltgrasse~~e-——mcecaae-- E 5
t 1 1 L]
] 1 ] ] . ]
DeBo--ccccccccnaaa {Shallow To Gravel-=--=--cceca- iFavorable ! 3,360 |Needleandthread====-=eecececee--o i 50
Delmont ] INormal ! 2,800 jLittle bluestem---e=cececccacus 110
! iUnfavorable | 1,680 |Sedge--e=-ccc-commmmcmccnnaa- i 10
H I H |Sideocats grama--------—--——--- i 5
| | i iPrairie dropseed--------c=vc-- 15
H ! 1 |Blue grama---—==eececceccacn~aan Y
| ! | iPlains muhly--=ceecacenaao——— a 5
[] [] ] ]
] ] 1 ] ]
DnA®*; ] | i i ]
Delmonte-eeceemaa- {Shallow To Gravelee-eweweew---|Favorable ! 3,360 |Needleandthread----------<=--- i 50
! INormal i 2,800 |Little bluesteme——=—ccocacc——ac 110
1 iUnfavorable | 1,680 |Sedge-==---ee-ecececaaccaaaaa- i 10
! H 1 iSideoats gramam===-ece-weeac--- i 5
! ! ' {Prairie dropseed----=ccacauea- i 5
' ! ' |Blue grama----sce=sccc—ccevea- 15
! H 1 iPlains muhly-=-eeceececaaacaa- .
[] [] 1 1 ]
] ] 1 1 ]
Enetemeccccrcnaea- 1Siltye==mceccccnccrrcerc e eaa {Favorable | 4,560 |Big bluestemes=scccocccccacau= i 30
! 'Normal ! 3,800 |Little bluestemew——emccccccacan i 15
! iUnfavorable | 2,660 |Western wheatgrass---—---ceeea- 115
! ! H iGreen needlegrass-—--—--—--=c-=-- 110
! | i iNeedleandthread---————--—----- i 10
! ! H iSideocats grama----=—--cccccoo-- i 5
! ! ! 1Blue gramaee-~-e—-ccc-cccccaeaa- Y
' ; ' |Sedge—==—mcmemececnnncc e i 5
1 1 1
I ]

See footnote at end of table.
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES~-~Continued
H } Total production | T
Soil name and | Range site name 1 i { Characteristic vegetation iCompo-
map symbol ! {Kind of year | Dry | isition
' ! iweight | ]
] ; ELbLgcre% | Pect
| i i i i
EbCeeeen= ——mmem——— HR B R A {Favorable | 3,960 |Big bluestemMe~~~reeceeaa ——————— i 30
Ethan | {Normal ! 3,300 jLittle bluesteme-wcecrcccacaaca i 15
H iUnfavorable | 2,310 |[Western wheatgrasSe==ececeecea- 115
| 1 : iGreen needlegrasse=--cacccana- i 10
H 1 H iNeedleandthread==meececcceaa -==] 10
! i H iSideocats grama—=------- ——————— i 5
| ! H {Blue grama--------- B e LT N1
i i H |Sedge~=mmcccmccocaaa- m—me—n— I 5
i | ] | ]
EcD¥: ! ! ' i !
EthaNe=meeeaeneaax 18ilty=eccccccacccncccccccccaa- {Favorable 1 3,720 {Little bluestem---c-cccccacaaa 125
! iNormal ! 3,100 |Big bluestemewececccccceccaaaaa i 20
1 tUnfavorable | 2,170 |[Western wheatgrasS-~~eecececcec-- 115
1 H | iGreen needlegrass~-~ecrecacea -=1 10
| 1 ! iNeedleandthread-~=ccececccaaaa- 110
! i | 1Sideocats grama-~~=c--eccccaaa. 15
| ! | iBlue grama-=--emeecccrccccaa" -1 5
i i i |Sedgeemmcmcccccnccnncnccrea-" -=-} 5
' ' ] | '
BettSemwemmcnmeana iThin Uplandee-ecaccccccccacaaa {Favorable ! 3,120 jLittle bluestemM-=eececmccaaaa- -1 45
! iNormal | 2,600 }Sideocats gramaw=eeeecccccecaeax -1 10
i iUnfavorable | 1,820 |Needleandthread-ceeceececeaa- w——al 10
! | H {Prairie dropseede=ecececcaaaa eew=] 10
! i ! 1Big bluesteMecccceccaaaa ———m——— i 5
! 1 H iWestern wheatgragsSeee-eccecacs-" t 5
1 i ' 1Sedge==== R bl HE
1 E E iLeadplant --------------------- i 5
1 i i i 1
Sgemmene= T T iSubirrigated-=-ece--- PR R TR {Favorable ! 6,050 |Big bluestemeceeeca-a Lt i 60
Salmo H iNormal | 5,500 [Indiangrasseeee—cemcrerccecaaa 115
! iUnfavorable | 4,400 |SwitchgrasSe---ee-cccccceccccaa 110
! | ! 1Sedge--—=ccmcrccccccccaaaaaa -1 10
] 1 1 ] ]
] ] ] 1 ]
TaD#: i ' ] . !
TalMOemomemmmem—m— iVery ShalloWeeecermccccccncaan= {Favorable ! 2,520 |Blue grama~~=e~ececcccacaaccaax 1 35
1 iNormal i 2,100 [Needleandthreadeeececccccaaccaax 130
H iUnfavorable | 1,260 |Sideocats grama-=-me-cecccccacaa 115
i | 1 1Sedge-—=mmcmcmccrrcccccc e 110
! 1 i i i
Bettgmmoommmmacaaa iThin Uplandesee==== ~~=w--e-e--|Favorable ! 3,120 jLittle bluestem-=---m=c-eoa —-=i U5
H iNormal | 2,600 |Sidecats grama---s--~ceecceaa- i 10
| iUnfavorable | 1,820 |Needleandthread-e-eec—cecencacas 110
| i i |Prairie dropseed=e=ececccccaco ! 10
H H H 1Big bluestem~ecccecccccaaa ————l 5
! 1 H iWestern wheatgrass----ecececcea- i 5
H ] | 1Sedgemmccccccncrcncccncana “===] 5
! E 1 iLeadplante-ececccccccaccaccccne-" HEY
| i i | |
TeDemmccccccaccec~= iVery ShalloWwe=mer—ccccccccaa—- {Favorable i 2,520 {Blue grama=ee=e—cccceccccrcc~ce= i 35
Talmo ! {Normal { 2,100 {Needleandthread~eeceeccccax -==1 30
! iUnfavorable | 1,260 |Sideocats gramaee-ec--ccecmccceo- 115
] i i 15edgeecocccmcccanccccccccnncan i 10
\ i i i L -

# See map

unit description for the composition and behavior

of the map unit.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS

[The symbol < means less than; > means more than. Absence of an entry indicates that trees generally do not grow
to the given height on that soil]

Trees having predict?d 20-year average heights, in feet, of--
1

Soil name and

)
I
i | i i i
map symbol ! <8 ' 8-15 | 16«25 | 26-35 ! >35
1 1 ] | 1
i d 'r 'r :
] 1 1 I ]
| ! i i ]
Bas-wocowaccnca-- iSilver iSiberian peashrub, |Common hackberry, {Golden willow, {Eastern
Baltic \ buffaloberry, | Tatarian | blue spruce, | green ash. | cottonwood.
i lilac. | honeysuckle. | ponderosa pine, | 1
1 | | Siberian i H
1 i | crabapple, i i
E H | eastern redcedar.i E
1 []
I I ] ! ]
Bb. | i ] ! i
Baltic i i H 1 i
| ) ] | i
BeE. i i ' ! i
Betts Vv | 1 i |
] i ] | i
BdBr-ceemc e ! ——- {Eastern redcedar, |Green ash, common |{Siberian elm, 1 ———
Blendon ! | Tatarian | hackberry, ! honeylocust. H
! i honeysuckle, | ponderosa pine, | |
' | Siberian ! Russian-olive, ] ]
1 | peashrub, lilaec, | Siberian 1 |
1 | American plum. | crabapple. i E
] 1] 1. []
] ] ] ] I
e L H ——— iSiberian peashrub, |Ponderosa pine, 1Golden willow, |Eastern
Bon i { American plum, { blue spruce, | green ash, common| cottonwood,
H i lilac. | Siberian | hackberry. \ Siberian elm.
i ! { crabapple, | i
] ] | eastern redcedar. | ]
] ] ] ' !
Caeomcmcccancncaan iLilac, American {Eastern redcedar, {Common hackberry, [Eastern i ———
Chaska i plum. | common | blue spruce, { cottonwood, H
} ! chokecherry, | green ash, | golden willow. i
| | Siberian | ponderosa pine, | H
H | peashrub. | Siberian H H
E | | erabapple. i 5
] 1
] ] ] ] +
Chommmmccmmmecmeee |Silver iSiberian peashrub, |{Common hackberry, {Golden willow, {Eastern
Clamo \ buffaloberry, | Tatarian ! blue spruce, | green ash. | cottonwood.
i lilac. | honeysuckle. | ponderosa pine, | i
i ! i Siberian | i
! ! ! erabapple, | |
] ! | eastern redcedar.| E
‘ | ! | |
CeB, Celowmccmaamn i ——- |Eastern redcedar, |Common hackberry, |Honeylocust, greeniSiberian elm.
Clarno H | Siberian { blue spruce, | ash. 1
| | peashrub, | ponderosa pine, | i
! ! American plum, | Russian-olive, ! i
| ! lilac. | Siberian ' i
E 1 | crabapple. i E
] ]
I ] ] 1 |
CdA%: i i i | H
Clarn0-===wc-eeaax ! -— |Eastern redcedar, |Common hackberry, |Honeylocust, greeni{Siberian elm.
i | Siberian ! blue spruce, i ash. !
i | peashrub, ! ponderosa pine, | ]
i | American plum, { Russian-olive, H |
i i lilac. ! Siberian ] i
' ! | crabapple. ' ]
i i | i i
Bonillaee=e~ene=e | -— |Siberian peashrub, |Ponderosa pine, {Golden willow, {Eastern
i { American plum, | blue spruce, | green ash, common| cottonwood,
1 | lilac. ! Siberian ! hackberry. i Siberian elm.
| i | crabapple, i i
] ' | eastern redcedar.| 1
i 1 ] ] 1
CeB*: | | i ! |
Clarn0~~==~=c=--- i -—- |Eastern redcedar, |Common hackberry, (Honeylocust, greeniSiberian elm.
| | Siberian \ blue spruce, | ash. i
i ! peashrub, | ponderosa pine, | ]
H | American plum, { Russian-olive, i i
] i lilac. ! Siberian ' '
1 ! ! erabapple. 1 |
] i | ] !

See footnote at end of table.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Tiees having predict?d 20~year average heights, in feet, of--
T T

Soil name and

]
]
i i i i
map symbol ' <8 E 8-15 E 16-25 5 26-35 ' >35
[] ]
| | | | +
] ] i ] !
CeB¥; ! i i ] '
Davisone=-=-c—ace- ! -— 1Siberian peashrub, {Ponderosa pine, iGolden willow, |Eastern
! | American plum, { blue spruce, | green ash, common| cottonwood,
! i lilac. | Siberian { hackberry. | Siberian elm,
! H | crabapple, 1 1
H | | eastern redcedar. | |
[] ] ] 1 1
] ] 1 1 1
CPA%*: i ! i | i
Clarn0=wececcweex- i —— iEastern redcedar, |Common hackberry, iHoneylocust, green)Siberian elm.
| | Siberian ! blue spruce, | ash. |
1 { peashrub, | ponderosa pine, | i
H { American plum, | Russian-olive, 1 1
1 i lilac. | Siberian H |
! i { crabapple. i |
' | i | !
Davisone-eeeeene-= H -—- {Siberian peashrub, }Ponderosa pine, {Golden willow, iEastern
H { American plum, i blue spruce, | green ash, common| cottonwood,
! i lilac. | Siberian i\ hackberry. i Siberian elm.
| 1 | crabapple, H i
i 1 | eastern redcedar.| i
1 1 [] 1 ]
1 ] ] ] ]
Crossplain--==--- {Silver |Siberian peashrub, |Common hackberry, |Golden willow, {Eastern
| buffaloberry, i Tatarian { blue spruce, | green ash. | cottonwood.
i lilac. { honeysuckle. | ponderosa pine, | |
i i ! Siberian H 1
! ! ! crabapple, | |
' | | eastern redcedar.! |
i i ] ! |
ChB¥*: i i ) ! i
ClarnQe==m=ceeaa= 1 -——— {Eastern redcedar, |Common hackberry, |Honeylocust, green|Siberian elm.
! | Siberian | blue spruce, | ash. H
i { peashrub, | ponderosa pine, | H
1 ! American plum, ! Russian-olive, H H
1 i lilac. | Siberian i H
| i | crabapple. i H
L] 1 ] ] 1
i I I I ]
Ethaeececcrecenaaax |American plum, tRussian-olive, iSiberian elm, 1 ——— i -—-
{ silver | common hackberry,| honeylocust, | i
| buffaloberry. | eastern redcedar,| green ash, 1 !
H | Rocky Mountain \ ponderosa pine. | 1
| ! Jjuniper, Siberian| i i
| \ peashrub, ' | !
H ! Tatarian i i i
| \ honeysuckle. i H |
1 1 1 ] []
] ] 1 ] ]
[ofF e L LT {Silver iSiberian peashrub,|Common hackberry, !Golden willow, iEastern
Crossplain | buffaloberry, i Tatarian i blue spruce, | green ash. | cottonwood.
i lilac. | honeysuckle. | ponderosa pine, | !
1 i \ Siberian H !
H 1 \ crabapple, i i
| | | eastern redcedar.| i
H ! / ] 1
Co¥*: ! ' i ] 1
Crossplain-=----- iSilver iSiberian peashrub, |{Common hackberry, {Golden willow, {Eastern
i buffaloberry, i Tatarian ! blue spruce, | green ash. | cottonwood.
i lilac. ! honeysuckle. { ponderosa pine, | 1
| | | Siberian | |
! 1 | crabapple, i |
| ! | eastern redcedar.} ¢
1 t 1 1 1
1 ] I 1 ]
ClarnQe—-eececeeea 1 -——— {Eastern redcedar, |Common hackberry, |Honeylocust, green|Siberian elm.
| i Siberian { blue spruce, | ash. 1
! ! peashrub, { ponderosa pine, | i
H | American plum, | Russian-olive, | 1
! ! lilac. i\ Siberian i ]
] ! | erabapple. ' !
: ! i ‘ ‘

See footnote at end of table.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

1
]
Rocky Mountain | ponderosa pine.
juniper, Siberiani
peashrub, i
Tatarian i
honeysuckle. i

)

]

l - Trees having predicted 20-year average hefgnts, fn feet, of==_ "~~~ ~""7 T
Soil name and | i ' T i
map symbol A <8 ' 8-15 ! 16-25 ] 26-35 | >35
— ek SR 1 S " . ST U AR
] ] i | '
i i ' i i
Cr¥; | | | ! i
Crossplaineeee-e-|{Silver {Siberian peashrub, {Common hackberry, (Golden willow, |Eastern
| buffaloberry, | Tatarian { blue spruce, | green ash. | cottonwood.
| lilac. { honeysuckle. { ponderosa pine, | i
| i ! Siberian i |
! ! | crabapple, i i
| , | eastern redcedar. | i
1 1 ] 1 1
] ] ] 1 I
Dudley-e=cocu- ---|Eastern redcedar, |Siberian elm, i -—- i -——— ! -
! Rocky Mountain | ponderosa pine, | i |
{ juniper, Siberian}| green ash, | 1 i
| peashrub, silver | Russian-olive. i i i
| buffaloberry, | | H i
! lilac. ! ! i i
] i ] ! !
DaA, DaBewcaccacaa] - {Siberian peashrub, {Ponderosa pine, iGolden willow, {Eastern
Davis ! \ American plum, { blue spruce, | green ash, common} cottonwood,
i i lilac. t Siberian | hackberry. { Siberian elm.
| 1 ! crabapple, ' |
i E E eastern redcedar. ! i
1 t
] 1 I 1 '
DeBececcaa ~====w-=|Tatarian {Siberian iHoneylocust, greeniSiberian elm------ i -——-
Delmont { honeysuckle, | crabapple, | ash, Russian- | !
| Peking | eastern redcedar,| olive, ponderosa | H
| cotoneaster, | Rocky Mountain | pine. 1 1
i lilac. ! juniper, Siberian| | i
i { peashrub. H i 1
' i i i |
DnA*: ! ] ! i i
Delmonteemaccmeax {Tatarian {Siberian iHoneylocust, green|Siberian elm------ | -——
| honeysuckle, | crabapple, { ash, Russian- H 1
| Peking } eastern redcedar,| olive, ponderosa | i
| cotoneaster, { Rocky Mountain ! pine. H
i lilac. \ Jjuniper, Siberian| H i
i | peashrub. i i '
i ] i ] )
Eneteecccnccea --=={Tatarian iSiberian {Honeylocust, green|Siberian elm------ i -———
| honeysuckle, { crabapple, | ash, Russian- i 1
i Peking { eastern redcedar,{ olive, ponderosa | }
| cotoneaster, ! Rocky Mountain | plne. ! H
i lilac. { juniper, Siberian] ! i
! ! peashrub. ' | |
| i ' ' i
EaC¥: ] ! ] i i
EgaNemrecccccacaa | ——- {Eastern redcedar, {Common hackberry, |Honeylocust, green{Siberian elm.
H | Siberian | blue spruce, | ash. !
i { peashrub, | ponderosa pine, | i
! \ American plum, ! Russian-olive, i ]
' | lilac. | Siberian | '
i ! ! crabapple. i '
1 1 1
" I I ] 1
Ethanesecceccecccnaa {American plum, {Russian-olive, {Siberian elm, : ——— H -—-
| silver | common hackberry,| honeylocust, H i
{ buffaloberry. { eastern redcedar,| green ash, i i
! i Rocky Mountain | ponderosa pine. | !
! ! juniper, Siberian| '
| ! peashrub, H i
! ! Tatarian ! | ]
1 | honeysuckle. ! : !
t t 1 ]
] ] I ] t
EbCememcncccasaaaw|American plum, iRussian-olive, iSiberian elm, H -— { -—-
Ethan | silver | common hackberry,| honeylocust, i ]
| buffaloberry. | eastern redcedar,| green ash, i E
(] 1 1
i | | s
| i | i
] ' : ]
] i | i
i i ' '

See footnote at end of table.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

SOIL SURVEY

Soil name and

" “Trees having predicted 20-year avera

ge ?eights, in feet, of=~
T

See footnote at

end of table.

Siberian
peashrub,
American plum,
lilac.

blue spruce,
ponderosa pine,
Russian-olive,
Siberian
crabapple.

ash.

1]
5 T .
map symbol ' <8 ' 8-15 E 16-25 ' 26-35 ' >35
] [) ] 1
— ! r T i : -
] i i i i
EcD¥*: ] i i i i
Ethan | | | | i
H i ! | |
Betts. H i ] ' i
| ] ! | i
HaBe=cmoocccmcaaaa | -— iEastern redcedar, |Common hackberry, }Honeylocust, green|Siberian elm.
Hand i | Siberian i blue spruce, { ash. i
i | peashrub, { ponderosa pine, | i
| \ American plum, } Russian-olive, i H
! ! lilac. | Siberian | 1
i ! | crabapple. H !
i i i ! i
HbA#® i | i ] |
Handeeeeeemcaaeaa | -—- {Eastern redcedar, |Common hackberry, |Honeylocust, green|Siberian elm.
i | Siberian | blue spruce, | ash. H
H { peashrub, | ponderosa pine, | H
! ! American plum, ! Russian-olive, i |
1 i lilac. \ Siberian | |
H i { crabapple. | 1
] 1 L] ] ]
i ] ] t ]
Bonilla=~=cmececan i -—- iSiberian peashrub, |Ponderosa pine, iGolden willow, {Eastern
| | American plum, ! blue spruce, | green ash, common| cottonwood,
| i lilac. | Siberian | hackberry. | Siberian elm.
! H | crabapple, i i
i i { eastern redcedar. | !
) 1 1 [] 1
t I I ] 1
HcB#* H i i ' ' .
Hand---=-===ccaax i -—- |Eastern redcedar, |[Common hackberry, }Honeylocust, green|Siberian elm.
| | Siberian | blue spruce, | ash. H
! | peashrub, | ponderosa pine, | 1
! | American plum, ! Russian-olive, | |
1 i 1lilac. ! Siberian | |
' | | crabapple. ' |
) 1 [] ] 1
] I ] 1 ]
Davison----—-—cc--- ! -— 1Siberian peashrub, |Ponderosa pine, {Golden willow, iEastern
1 | American plum, ! blue spruce, | green ash, common| cottonwood,
! ! lilaec. | Siberian | hackberry. | Siberian elm.
' ! | crabapple, { |
! ] ! eastern redcedar.| !
| i | | '
HdA # 1 i i ] i
Handee-cerccrccna= H -— {Eastern redcedar, |Common hackberry, |{Honeylocust, green|Siberian elm.
H | Siberian ! blue spruce, | ash. i
i | peashrub, { ponderosa pine, | |
H | American plum, i Russian-odive, ! i
! i lilac. { Siberian 1 !
| i | crabapple. ' ]
] 1 ] 1 1
1 i i 1 1
Davison--=eceeee- H -—- iSiberian peashrub, |Ponderosa pine, }Golden willow, iEastern
! \ American plum, { blue spruce, | green ash, common| cottonwood,
| ! lilac. | Siberian | hackberry. | Siberian elm.
| i | crabapple, i '
] E i eastern redcedar. | !
i i 1 | '
Crossplaine-ecec=- 1Silver iSiberian peashrub, |Common hackberry, }Golden willow, iEastern
| buffaloberry, \ Tatarian ! blue spruce, | green ash. | cottonwood.
i lilac. | honeysuckle. { ponderosa pine, | i
; ] | Siberian ' |
' 1 | crabapple, i !
1 d | eastern redcedar.| '
1 ] 1 ] ]
I I ] ] ]
HeB*: | ! ' i !
Handee=cemecacaaax ! -— iEastern redcedar, |Common hackberry, {Honeylocust, greeni{Siberian elm.
1 ] 1 (] ]
| | | | |
] | ! | i
H i i ] i
i | | ) i
i ' ' ! !
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

_Trees having predicted 20-year average heights, in feet, of--
1 )

Soil name and - i I L

:
: ] ] )
map symbol ' <8 ' 8-15 ' 16-25 | 26-35 ] >35
] [] 1 1 1
- :r B S
i i i | |
HeB#® ] ) ! ! i
Ethan-----ccwecen- {American plum, {Russian-olive, {Siberian elm, { -— ! ~——-
| silver | common hackberry,| honeylocust, i !
{ buffaloberry. | eastern redcedar,| green ash, 1 H
! ! Rocky Mountain ! ponderosa pine. | !
H { juniper, Siberiani H i
H { peashrub, i | H
1 { Tatarian | | }
! | honeysuckle. ' | i
] ) () t 1
] ] ] ] 1
I 1Silver buffalo- iSiberian peashrub,{Eastern redcedar, [Green ash, {Eastern
Lamo | berry, lilac. { Tatarian honey- | common hackberry,i{ golden willow. | cottonwood.
] | suckle. | blue spruce, | ]
i H | ponderosa pine, | H
i ' | Siberian crab- | |
| ' ! apple. ' ]
1 1 1 1 ]
I 1 1 I 1
Sa. : ' ] i i
Salmo 1 i | i H
] i ! ] i
TaD¥*: ! ! ' ' |
Talmo. ' ' ] : ]
' i i ' |
Betts. ' ! | ! !
: ; | ‘ ’
Theeeecmcccmcceeae iSilver iSiberian peashrub, {Common hackberry, |Golden willow, {Eastern
Tetonka ! buffaloberry, } Tatarian ! blue spruce, | green ash. { cottonwood.
i lilac. { honeysuckle. { ponderosa pine, | i
] i | Siberian H !
| H \ crabapple, i i
1 ! | eastern redcedar.| i
1 ) () ] )
1 ] [ ] ]
Tc*: | i | | !
Tetonkas=-wwoeew- 1Silver tSiberian peashrub, {Common hackberry, }Golden willow, iEastern
{ buffaloberry, i Tatarian | blue spruce, | green ash. | cottonwood.
i lilac. | honeysuckle. \ ponderosa pine, | 1
i i | Siberian ! '
! H | crabapple, i i
! 1 | eastern redcedar.| E
Nl t t []
t t I ] ]
Canisteo--=ccece-- 1Silver buffalo- iTatarian honey- {Common hackberry, |Green ash, {Eastern
‘t berry, lilac. ! suckle, Siberian | eastern redcedar,| golden willow. i cottonwood.
| ! peashrub. ! blue spruce, H '
' ] | ponderosa pine, | i
1 H ! Siberian crab- 1 i
' ] | apple. | i
] i ] ! i
Tdeoommmmmcmccee e i -— {Common iGreen ash, common {Golden willow, |Eastern
Trent 1 | chokecherry, { hackberry, { ponderosa pine, | cottonwood.
i { Siberian ! Siberian | blue spruce. i
! | peashrub, { crabapple, H |
i \ American plum, { eastern redcedar. |
| i lilac. i ] ]
i ! | ] i
TeD. ' ! | ] i
Talmo i ' ] : !
| i i i '
WaA, WbBeewweeeeee- ! ——- iEastern redcedar, |[Common hackberry, |Honeylocust, greenjSiberian elm,
Wentworth i { Siberian | blue spruce, | ash. i
i | peashrub, | ponderosa pine, | i
i | American plum, | Russian-olive, | 1
' i lilac. ! Siberian ] i
i ' | crabapple. ! !
i i H ' i
WeB*: i ' i i i
Wentwortheee-eea- | -—- iEastern redcedar, |Common hackberry, }|Honeylocust, green|{Siberian elm.
i | Siberian \ blue spruce, | ash. 1
1 \ peashrub, | ponderosa pine, | i
H | American plum, { Russian-olive, H i
i i lilac. | Siberian H
H | | crabapple. ! !
i ! | i i

See footnote at end of table.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

- Trees Raving predidted 20-jaar averags Helgats; In Teet; of=
) 1 ] )
1

Soil name and

T
: I t
map symbol ] <8 E 8-15 E 16-25 i 26-35 | >35
[] 1
T — N R [
i ] H i i
WeB*: ] i i i '
Ethan-~ee—eee—a—- {American plum, iRussian-olive, iSiberian elm, ) ——— i ——-
| silver | common hackberry, | honeylocust, 1 H
{ buffaloberry. { eastern redcedar,| green ash, H
1 ! Rocky Mountain | ponderosa pine. | i
i | Juniper, Siberiani H |
1 | peashrub, H i i
! | Tatarian | H H
! | honeysuckle. 1 i i
] ] 1 1 1
1 [ 1 ] 1
WdA*: | i ! i {
Wentwortheeeseee- { -—- {Eastern redcedar, {Common hackberry, {Honeylocust, green)Siberian elm.
i ! Siberian ! blue spruce, | ash. |
H { peashrub, { ponderosa pine, | i
H | American plum, | Russian-olive, ] 1
i i 1lilac. | Siberian i i
i i ! crabapple. H i
1 ] t ) ]
1 I I ] 1
Trenteeeceemeeaae=a= i -—— {Common iGreen ash, common {Golden willow, {Eastern
! { chokecherry, { hackberry, | ponderosa pine, | cottonwood.
! i Siberian i Siberian i blue spruce. i
H { peashrub, | crabapple, | H
1 | American plum, | eastern redcedar. | }
' ! lilaec. ' i i
] | 1 i {
Tetonka==eemeceux 1Silver iSiberian peashrub, {Common hackberry, {Golden willow, {Eastern
{ buffaloberry, \ Tatarian { blue spruce, { green ash. i cottonwood.
i lilac. | honeysuckle. { ponderosa pine, | i
; ] | Siberian ] !
{ | ! crabapple, ! !
H i | eastern redcedar.| !
1 ] 1 1 1
1 1 1 ] ]
Whececsooncncaeana tSilver iSiberian peashrub, |Common hackberry, [Golden willow, {Eastern
Whitewood | buffaloberry, { Tatarlan ! blue spruce, | green ash. | cottonwood.
t lilac. i honeysuckle. ! ponderosa pine, | \
| 1 | Siberian ! !
! ! | erabapple, i i
] ! | eastern redcedar.| !
' i i | |
{ | ] ' H
Wo. H 1 i | ]
Worthing } ! 1 | i
i i i i i

% See description of the map unit for composition and behavior characteristics of the map unit,
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[See text for definitions of
soll was not rated]

"good," "fair," "poor," and "very poor."

TABLE 8.--=WILDLIFE HABITAT POTENTIALS

87

Absence of an entry indicates that the

| Potential for habitat elements L Potential as habitat for--
Soil name and 1 . i Wild ] H 1 ! H H
map symbol i Grain | Grasses | herba- |Hardwood | Wetland | Shallow |Openland | Wetland |Rangeland
tand seed | and ! ceous | trees | plants | water |wildlife | wildlife | wildlife
i crops | legumes | plants | 1 | __areas | } !
[l T ] T T i T T T
1 ] ] ] t ] | I '
i | | ] | ! i i i
F R {Fair 1Good \Fair {Poor {Fair {Fair {Fair |Fair {Fair.
Baltic 1 i ] | i ! ! ! 1
| ) i | | ] ' i i
Bbeeecccceeeee iVery poori{Very poor|Very pooriVery poor|Good {Good iVery poor|Good {Very poor.
Baltic i ! i i i | ! ! i
i i i ! ! i ! ! i
BCEewemcraenna-- iVery pooriVery poor|Fair {Poor {Very poor|Very poor|Very poori{Very poor |Falir.
Betts ! | | | | : ! t |
i ! i ' : i ' i '
BdBeeeeccccaaaa {Fair iFair {Good {Fair iVery poor{Very poor|Fair iVery poor |Good.
Blendon i | | | | i i i |
! i ; i i 1 ' | i
BOeomcncccaaa—o 1Good 1Good {Fair iGood iVery poorjVery poor|Good {Very poor |(Falr.
Bon ' ! ] ] ] ] | ] |
i i ! ! i ! ] ' i
Cavmmcmmnnmnaae |Very poor|Fair {Falir {Fair {Fair {Fair { Poor \Fair {Fair.
Chaska ' ' ! ' ! i ' | |
| ] ] | i ! i ] i
Chemmcccccaaaa- iGood 1Good iFair 1Good {Poor {Poor 1Good {Poor {Fair.
Clamo i i i i i | i | i
i i i ! i ] i | !
CeBemomacccanaa i Good {Good 1Good {Good {Very poori{Very poor|Good iVery poor |Good,
Clarno | ! ! ! ] ! ! ! !
] i ] i i | ! i !
Celomecaccnnana {Fair 1Good {Good iGood iVery poor{Very poor|Good iVery poor |(Good.
Clarno i i | i ' i ! | '
i | ' | i ! i ! |
CdA®: | | | ] ! ] i ) i
Clarno====---- 1Good 1Good 1Good 1Good iVery poorjVery poor}Good {Very poor {Good.
! ] i ! ] | ] ] i
Bonilla-=---=~-~ {Good 1Good {Fair 1Good iVery pooriVery poor|Good iVery poor |Fair.
} i ] i ! i i i ] |
CeB*: ] | ! i i i i ! '
Clarno----=-== {Good 1Good 1Good {Good {Very poor|Very poor|Good iVery poor |Good.
t [] [] (] [] t 1 1 ]
1 ] ] 1 ] I ] ] ¥
Davisoneeeaa-- {Fair {Good 1Good {Good iVery pooriVery poor)Good \Very poor |Good.
1 [] t ] ] 1 ] 1 1]
] ] ] ] t I ] ] 3
CrA¥: 1 | ! | ! | ' ! !
Clarno=-==ee=- 1Good {Good 1Good {Good iVery poori{Very poor|Good iVery poor |Good.
| | ! ! ] | ! ] ]
Davisone------ {Fair 1Good {Good {Good | Poor {Poor 1Good {Poor |Good.
i ! | ] i i i i |
Crossplain iGood {Good \Fair 1Good {Poor {Poor {Good |Poor {Fair,
i i i | i ] | | i
ChB#*: H i ] ! i | i ] i
Clarno====—=---- {Good {Good 1Good {Good |Very poor{Very poor |Good iVery poor |Good.
[] 1 ) 1 [] 1 t 1 ]
] I i I ] 1 t ) 1]
Ethane-------- {Fair {Fair 1Good {Poor {Very pooriVery poor|Fair tVery poor |Good,
[] [] (] 1 1 [] ] ] ]
] i ] ] t ] 1 I ]
Chkemmcmmcmcmcaa 1Good 1Good {Fair |Good {Fair \Fair 1Good {Fair {Fair.
Crossplain | i | 1 i i 1 i H
b ] ’ 1 1 1 (] ] ]
] ] 1 | ] ] ] ]
Co¥: ! i | ! { ' | ; i
Crossplain tGood {Good {Fair 1Good {Poor {Poor 1Good {Poor {Fair.
i i ' i ! i { i !
Clarno=cee—e==x {Good {Good {Good {Good iVery pooriVery poor |Good {Very poor |Good.
] i i | | | i | ]
Cr#: : i i i ] i ] i i
Crossplain 1Good 1Good {Fair 1Good {Poor {Poor 1Good \Poor \Fair.
] ] ! ! ! | ! i !
Dudleye==e=-=a=- {Poor {Poor {Poor {Poor iVery pooriVery poor|Poor iVery poor |Poor.
' ! ' ! ' ! : i i
See footnote at end of table.
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TABLE 8.--WILDLIFE HABITAT POTENTIALS--Continued

SOIL SURVEY

T . Potential for habitat elements - : Potential as habitat for--=__
Soil name and | | poWild | | i : :
map symbol ! Grain | Grasses | herba- {Hardwood | Wetland | Shallow |Openland | Wetland {Rangeland
jand seed | and i ceous | trees | plants | water  |wildlife | wildlife | wildlife
__crops | legumes ! plants | ! | __areas | ; !
== T ] ] T T T T T T
] I ] ] [} ) t ] ]
| i ! ] ] i ] ! |
DaA-mmccmcccccccaaa {Good 1Good {Fair {Good iVery poor|Very poor|Good iVery poor |Fair.
Davis ! ' | ' ' i | | !
i i ] | i i i | i
DaBemmecemccem————— ! Good 1Good iGood !Good iVery pooriVery poor|Good iVery poor |Good.
Davis i | | ! ' i i ] |
| ! ] i i ! | ] '
DeBeccmcmcccnncocaa {Poor {Fair \Poor {Poor iVery poori{Very poor|Poor iVery poor |Poor.
Delmont i | ! | ] i i i |
] : i ] i ! i | '
DnA#¥: ' ' i ! ] | | | i
Delmont-==e=cecac- {Falr {Fair | Poor | Poor iVery poor|Very poor|Fair iVery poor |Poor.
1 1 t 1 1] 1 1 1 ]
1 ] ] 1 I ] I ] ]
Enet-ecmeccenaceo 1Good {Fair 1Good iPoor iVery pooriVery poor|Fair iVery poor |[Good.
! ! | i i ] ! ' ]
EaC# ! i i : i ] i i '
Egan-e==-cecocaca- iFair Good {Good 1Good iVery poor|Very poor|{Good iVery poor {Good.
t t ] 1 1 ] ] ] ]
I 1 i I ] ] ) [} ]
Ethaneeeeweeaeaax -|Poor iFair 1Good i Poor iVery poor|Very poor|Poor iVery poor |Good.
(] ] 1 ] 1] ] ] ] 1
t ] I ] 1 t I ] 1
EbCecmcoccaancaaaaa {Poor {Fair 1Good |Poor iVery poor|Very poor|Poor {Very poor |Good
Ethan ' ' | i i ! ] i ]
t 1 1 ] ] 1 1 1] 1
I 1 ] ] I 1 1 ] i
EcD*: i | i | i | : i ]
Ethan-—---ceeaeewu- {Very poor|Fair 1Good i Poor iVery poor|Very poor|Very pooriVery poor |Good.
! i : i ! ! i i ]
BettSeemecaaaaaaaa {Very poor|Poor iFair {Poor iVery poor|Very poor|Very poor{Very poor |Fair.
] ' i ' i i | i ]
HaBe==wsooccacacaaaaa 1Good }Good {Good 1Good iVery poori{Very poor|Good iVery poor |Good.
Hand 1 i i i ] | i | ]
] 1 ] ' | i ! i !
HbA®: i i i i ; i i i |
Handeeccoocacao- 1Good 1Good iGood 1Good iVery pooriVery poor|Good {Very poor |Good.
[] 1 ) ] t ) ] 1 ]
] ] 1 ] I I ] 1 ]
Bonilla-==ecaeaa-- 1Good 1Good {Fair {Good iVery poor|Very poor|Good iVery poor |Fair.
| ! i i | i ! | ]
HeB#%*: H ! ] | | ! i i i
Hand=====meccecaa- iGood 1Good iGood 1Good \Very pooriVery poor|Good iVery poor |Good.
] ] 1 ] ] 1 ] 1 1
t ] 1 ] ] I ] 1 ]
Davisoneew—eecaaax iFair {Good 1Good 1Good {Very pooriVery pooriGood iVery poor |Good.
1 ] ] ) [] 1 ] 1 ]
1 I ] 1 ] I I I ]
HdA®: ! ] i | i ] i i i
Handeeeeeceaaaaaaaa 1Good 1Good {Good 1Good iVery poor|Very poor|Good iVery poor |Good.
[] (] ' ] ] ] 1 (] 1
i t ] ] ] ] ] ] 1
DavisoNeeccecececeaa {Good {Good 1Good |Good | Poor {Poor 1Good |Poor {Good.
] ] t ] 1 1 1 1 t
] I 1 ] 1 I ] ] I
Crossplain-------- {Good {Good {Fair 1Good {Poor |Poor 1Good |Poor {Fair.
1 [] ] 1 [] [] ] ] 1
] 1 1 1 ] ] ] 1 1
HeB#*: i i i ] i i | | i
Handeeeeeccacanaa-" {Good 1Good 1Good iGood iVery pooriVery poor|Good iVery poor |Good.
! ] | ! ] ! i ] !
Ethah---ccccceccaax {Fair {Fair iGood {Poor iVery pooriVery poor|Fair iVery poor |Good.
i ] ] i ! ! ] i i
Lammmmmecccccmme e |Good |Good |Fair {Good |Poor {Poor 1Good {Poor {Fair.
Lamo i | ] | | | | i i
| i i i ! i i i i
§@~==e——emmmmemc——- |Poor \Poor {Fair {Poor iFair tFair i{Poor iFair iFair,
Salmo ' ' ' i ] ] ' : |
1 ] 1 1 [] ] ] ' t
| I I ] ] ] t ]
TaD#*: ) i ! i ] 1 | i i
Talmo-==mc=cmeenn- iVery poor|Very poor|Poor i Poor {Very poor|Very poor|Very poor|Very poor !|Poor.
1 1 1 1 1 ] ] (] []
1 I I I 1 ] i 1 1
BettSeemecaacaaaaa iVery poor|Poor {Fair {Poor {Very poor|Very poor|Very pooriVery poor |Fair.
] ] 1 ] ! ] ] 1
] i ] 1

See footnote

at end of table.
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i Potential for habitat elements T Potential as habitat for--
Soil name and | i 1 wWild ' ] ] ; ! ]
map symbol { Grain | Grasses | herba- |Hardwood | Wetland | Shallow {Openland | Wetland |Rangeland
iand seed | and | ceous | trees | plants | water {wildlife | wildlife | wildlife
| crops | legumes | plants | H |__areas | ' !
T ] 1 T T ] T T i
I ] ] ) I ] [] 1 ]
! | ! i i ! ! | |
Theeweeaua »==a=w=~=|Good {Good iFair {Good {Fair {Fair 1Good {Fair {Fair.
Tetonka i i | ! | i i ] ]
| ! i : ' ] i | |
Tc*: i 1 ! ! | i ] i i
Tetonka===w===-wes=]Good 1Good {Fair 1Good iFair 3 {Good \Fair iFair
i ! | i i i i i !
Canisteo=eccaca- -=|Fair {Good {Fair 1Good {Fair IF 1Good \Fair {Fair.
1 ! ! ! ] | | i i
Tdeeeoncceea- {Good {Good {Fair {Good iVery pooriV poor|Good {Very poor (Fair.
Trent | ! i i | i : i '
! ! i i i | i i 1
TeDmmerocenca= «===={Very poor|Very poor|Poor |Poor iVery poor|{Very poor{Very poor|Very poor |Poor
Talmo i ! i | | i | 1 |
! i i ! i i ! ] i
Wah, WbBee=ewma= -===|Good {Good iGood jGood iVery poor|Very poor]Good {Very poor {Good.
Wentworth i | i d | i i | |
] 1 ] 1 ] 1 1 ] 1
i I 1 1 1 I | 1 1
WcB#: ; ! ] | ' i | ! i
Wentwortheeeaa {Good 1Good 1Good 1Good iVery pooriVery poor)Good {Very poor |Good.
| i : ! ' i i ! i
EthaNe—eeceeee= iFair iFair iGood \Poor {Very pooriVery poor|Fair iVery poor |Good
+ 1 [] ] [] 1 1 1 1
1 1 ] ] ] I 1 I ]
WdA¥: ! ! ! i i i | ]
Wentworth- 1Good {Good tGood iGood iVery poor{Very poor|Good iVery poor |Good.
! ] ' ] i i i i i
Trenteeecee-= ~=====|{Good 1Good \Fair {Good iVery poor |Very poor|Good |Very poor ({Fair.
] 1 ] 1 1 ] 1 1 [}
I I ] ] ] ] | ] 1
Tetonkae=ececcacasa|Good 1Good |Fair {Good {Fair iFalr 1Good {Fair {Fair.
| ! i i | i | i ]
Wheeeoeea cemeccweea=|Good 1Good iFair {Good | Poor \Poor 1Good { Poor {Fair
Whitewood 1 i i i | ] | ] |
] i i ! ] ] ] | i
Womeoecomaa ====w====|Poor {Poor {Fair {Poor 1Good 1Good {Poor iGood {Fair.
Worthing } i i i i i i i ]
] ] [] 1 1 1 ] ] ]
13 ] ] 1 | ] ] ! []
# See map unit description for the compoéition and behavior of the map unit.
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TABLE 9.--RECREATIONAL DEVELOPMENT

[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. See
text for definitions of "slight," "moderate," and "severe." Absence of an entry means that the soil was
not rated]

T T : !
Soil name and H Camp areas i Picnic areas t Playgrounds | Paths and trails
map symbol ! ] i !
! ) ! i
! i i v
! | ] 1
Ba, Bbecececscnaaa —————— |Severe: {Severe: iSevere: |Severe:
Baltic | floods, { wetness. | wetness, | wetness.
| wetness. | | floods. i
] 1 I b
] ] ' ]
BCE~==onccccnnnanauaa- {Severe: iSevere: |Severe: |Severe:
Betts i slope. | slope. | slope. \ slope.
i 1 ) []
] I ] ]
BdBeeeccccmrccmcccccca 1Slighteccccccccnannax 1Slighte=ccecccccncaa- {Moderate: iSlight.
Blendon | | ! slope. !
1 ] ] 1
1 ] ] ]
BO==mwwcmcccaae ~m—m——— iSevere: iModerate: |Severe: |Moderate:
Bon { floods. { floods. | floods. | floods.
1 | ! |
Cammmm= B ittt {Severe: iSevere: iSevere: iSevere:
Chaska | wetness, \ wetness. 1 wetness, | wetness.
| floods. ! | floods., ]
! i i |
Chommmmmecccccccmm—— ~--{Severe: {Severe: |Severe: iSevere:
Clamo | floods, | wetness. \ floods, | wetness.
| wetness. | { wetness, |
! i i !
CCBmmmmmaccccnrcanane -={Slighte=cmsecccccacas 18lighteseeeeccceaaaao {Moderate: 1Slight.
Clarno ! ] | slope. !
| ] i !
CcComm== —meccccccemna- 1Slight==ceccncecanaua 1Slightessceacncacaaaa {Severe: iSlight.
Clarno | i | slope. !
] 1 1 []
] I 1 []
CdA#: ! | i !
Clarno=ee==== ~mweea==|Slight memanccccccaaax 1Slighteeeecaaccacnaaa 1Slighteeeccccccccaaaaa 1Slight.
| | !
Bonillawececccca- ---=|Severe: 1Slighte~mecacacaccaao {Moderate: 1Slight.
| floods 1 | floods. !
! | ] |
CeB*: | ! ! !
Clarn0--===scecccen- ~1Slight-~------~ —emem—— 1Slightermccmccmnamna -|Moderate: 1Slight.
| | { slope. !
| ' | i
Davisoneeecca=a ~-~=~=|Moderate: |Moderate: {Moderate: 1Slight.
| wetness. \ wetness. | slope, |
| 1 { wetness. H
1 ] ' i
CfA®: ! | H i
Clarno--=eececcccccea~- 1Slighte~omccccacaaaaa 1Slighteceeeeaa- —————— 1Slightesecccccccccaaa 1Slight.
! ! i i
Davisone-ec-ccccccca" {Moderate: {Moderate: iModerate: iSlight.
{ wetness. | wetness. | wetness. i
i ] i ]
Crossplainececccccnaca |Severe: iModerate: |Severe: {Moderate:
| wetness, i floods, | wetness, { wetness,
{ floods. | wetness, { floods. | too clayey,
| | too clayey. 1 ! floods.
[] 1 ] []
[} 1 ] ]
ChB#: ! i ! |
Clarnoe=ee==- O 15light=—ecmeccecccaas 1Slightem~ecccmcaca—ao iModerate: 1Slight.
] J i slope. !
| | | ;
Ethane-eecececeecnaccaa- 1Slight-==ececccnnacaa 1Slighteeeeeemcacacana iModerate: iSlight.
! | \ slope. i
| i i |
Chmmmmccea= —eemccccce- -|Severe: {Moderate: iSevere: iModerate:
Crossplain | wetness, { floods, | wetness, ! wetness,
i floods. | wetness, i floods. ! too clayey,
! i too clayey. i | floods.
1 1 [] ]
1 1 ' '

See footnote at end of table.
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T [] T T
1 1 1 ]
Soil name and i Camp areas ! Pienic areas ! Playgrounds | Paths and.trails
map symbol ! ' : i
i : i i
1 1 ] 1
I t 1 ]
i | i i
Co*: | i i ]
Crossplain-----«c---- |Severe: {Moderate: |Severe: {Moderate:
! wetness, { floods, | wetness, | wetness,
i floods. | wetness, i floods. | too clayey,
i | too clayey. ! | floods.
[] ] 1 1
] ] ] I
€larno-——--eeeceeme=- 1Slight-——m=c—ccommenn 1Slighteeemmmcaamaaaan 1S1ight=mm=mecmcccaacn iSlight,
1 ] 1 1
] ] ] b
Cr¥*; i | ] i
Crossplaineseme—eaaa-a i Severe: IModerate: |Severe: {Moderate:
| wetness, | floods, | wetness, { wetness,
| floods. | wetness, i floods. { too clayey,
' | too clayey. i i floods.
1 1 [] 1
1 ] t i
Dudleye--cmcecccaaaa- {Severe: iModerate: iSevere: {Moderate:
| percs slowly, i floods. | percs slowly, i floods.
! floods. H | floods. :
] [] 1 ]
] ] I t
DafA-----cccccccccccna iSevere: 1Slightee-ccccccccca-- 1Slighteeececceccccaaaa 1Slight
Davis | floods, i ] !
1 [] ] []
I ] ] ]
DaB-=--c-ccccnmrennann 1Slight-—=ccemceecana- 18light—ecccmcamcaaaaa iModerate: 1Slight
Davis H ) | slope. |
) [] ]
] | ]
DeB--ecmmacccaccccaaen 1Slight-eccccmcccacaaa 1Slighte==cccccmcaaca- {Moderate: 1Slight
Delmont 1 i | slope. |
] [] t ]
[ ] I 1
DnA*; ] i ! ]
Delmontewemaccccaaaa- 1Slightmecccccccaaaaaa 1Slighte--mcccccaaaaa- iSlighteweccccmcccaaaa 1Slight
: i ! i
Enete-ceccccccnannaa- 1Slight--cccccecnncaa- 1Slight-~cemeccccccaana 1Slightee-cmcaccccaaaa 1Slight.
1 1 ] []
1 I ] 1
EaC#: ] i i i
Eganesecemccocmmcacaaa {Moderate: 1Slight—ececcccccnccneaa |Severe: iSlight.
| too clayey. 1 ! slope. |
! ) i |
Ethan-c-ecccecaaaaa-a 1Slight-=rmecccccccaa- 1Slightee—eccacmccaaa iSevere: iSlight.
i i | slope. 1
i i ! !
EbCocmccmccmmccccccce 1Slight==ceccccaccaaa- iSlight---ccccccccea-o |Severe: iSlight.
Ethan H | | slope. i
(] ] ) 1
1 ] 1 I
EcD¥*: H : ! i
Ethan-----cccccccnaa. {Moderate: {Moderate: iSevere: 1Slight.
| slope. | slope. | slope. i
[] 1 ]
t ] 1 ]
BettS-c-ccccccccnaa—- {Moderate: {Moderate: |Severe: 1Slight.
i slope. ! slope. | slope. H
] [] 1 1
] ] 1 ]
HaBemeceoocaaccmccaaa- 18lightecccccccccaaanx 1Slight—ecccaccmcccaa {Moderate: 1Slight.
Hand ! ! | slope. i
1 [] 1 ]
1 ] I !
HbA®: ] | ' i
Hand=---—=cccammecaaa 1Slight=memmmmmcccmeae 1S1ight=mmmommmenaaaau 1Slightemmccmcomoe iSlight.
] 1 ] 1
] | [ 1
Bonilla---=c-cccca--- |Severe: 1Slight-----ccccecac- {Moderate: 1Slight.
i floods. | ! floods. i
] 1 [] 1
] 1 1 1
HcB#*; ] | i i
Hande===-=-cecccccanaa- 18light ——mcccccceeeee 18light-~-==--cceccaa- |Moderate: 1Slight.
1 1 \ slope. |
i | ] |
Davison------ccccee-- iModerate: tModerate: iModerate: iSlight.
| wetness. | wetness. | slope, 1
i ] ! wetness. !
i i i !
See footnote at end of table.
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] i H i
Soil name and ! Camp areas ! Picnic areas i Playgrounds | Paths and tralls
map symbol ] ! { i
i ) i i
! i i i
i ] | |
HdA®; ! ! i i
Handeeereaceeax ewmeee{Slightecccccanax =—=-=|8lightececcmcccnaca- -1Slightememcccccacaaaa 1Slight.
1 1 ] ]
] 1 ] ]
Davisone~mec=w<we----i{Moderate: iModerate: {Moderate: {Slight.
| wetness. | wetness. | wetness. !
| i ! i
Crossplaine~eecee-se--|{Severe: {Moderate: {Severe: iModerate:
{ wetness, i floods, { wetness, | wetness,
i floods. | wetness, { floods. { too clayey,
H { too clayey. ! | floods.
1 [} ] []
t ] ] ]
HeB#: } i ] |
Handemeeeeeccescccaes|Slightcceeex emm—————- iSlighte=cecccccccnccas iModerate: 1Slight.
! | | slope. i
i ! | i
EthaNe===veccewaccac-|Slightccrecrrrecccnaaa 1Slighte=cereccrccaa-- {Moderate: 1Slight.
: E E slope. 1
[]
] ] 1
Laseemccsoncsescacana=|Severe: {Moderate: {Moderate: {Moderate:
Lamo | floods. | too clayey, | too clayey, | too clayey.
| | wetness. { wetness, |
H ! i floods. i
i | i !
Sgeeccemccsmceane-aa==) Severe: |Severe: |Severe: |Severe:
Salmo i floods, { wetness. i floods, | wetness.
| wetness. ' | wetness. |
i i i i
TaD¥*: i ] | i
Talmoem~=====wee=eca=|Moderate: iModerate: |Severe: 1Slight.
\ slope. | slope. { slope. i
] (] [} t
] ] t ]
BettSemmmwwcccacaax -=-|Moderate: iModerate: iSevere: 1Slight.
{ slope. | slope. ! slope. !
! ] | ]
Thewmerecsncccccese=-==|Severe: |Severe iSevere: iSevere:
Tetonka { floods, ! wetness. | wetness, | wetness.
| wetness, i | floods. H
| percs slowly. i ! |
! | i |
Te#; ! ] ! |
Tetonkgeeroecccncnaa- |Severe: iSevere: iSevere: iSevere:
\ floods, | wetness. | wetness, | wetness.
| wetness, H { floods. H
| percs slowly. ! | i
] i i i
Canisteoe==ee=w—eeaaa|Severe: |Severe: iSevere: iSevere:
{ floods, \ wetness. | wetness, | wetness.
| wetness. | | floods. H
! i ! '
Tdewweseoncccceeesa===|Severe: tModerate: iSevere: iModerate:
Trent | floods. { floods. | floods. i floods.
! i i i
TeDwmmemccenaac——eew=Moderate: {Moderate: {Severe: iSlight.
Talmo | slope. | slope. ! slope. |
] 1 ] 1
] ] ] ]
WA mommeemanaaa= -=<==}Moderate: 1Slighte=—acaeao c——eaa {Moderate: iSlight
Wentworth ! too clayey. 1 | too clayey. !
[] 1 ] []
. ] 1 ] ]
WhBeerecomccccnmcracaaa |Moderate: 1Slight-—ecccccccccnax |Moderate: 1Slight.
Wentworth ! too clayey. i ! slope, i
! | | too clayey. !

See footnote at end

of table.
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued

e o i e eim i o = e i i o i = e o r .
I t [] 1
Soil name and 1 Camp areas ) Picnic areas i Playgrounds i Paths and trails
map symbol H i i i
_ _ I I I T o SO
i i i |
H i i |
WeB*: | | i i
Wentworthe—-eacecaaaa iModerate: iSlighteeecrccccaccaa- 'Moderate: 1Slight.
| too clayey. i { slope, )
H i | too clayey. !
1 1 [] t
1 1 ] [}
Ethan------ccccceo--- 18light==ecmccccccaaaa 1Slight=~=ecmeaaeaaca—- iModerate: iSlight.
| 1 { slope. }
. | | i i
WdA¥: : | ) :
Wentworthe=eeee-eceas iModerate: 1Slight=mccemccmccmaae IModerate: iSlight.
| too clayey. H | too clayey. !
1 ] 1 t
1 ] 1 t
Trent--cececmcccaaaa- iSevere: iModerate: |Severe: iModerate:
{ floods. | floods. i floods. i floods.
t 1 [] 1
t I 1 I
Tetonka==eeeecccaaaax | Severe: {Severe: {Severe: |Severe:
i floods, | wetness. { wetness, | wetness.
| wetness, 1 i floods. i
| percs slowly. ! i E
1 [] 1
1 ! 1 ]
Whewoeommm e cccccaeeee iSevere: |Severe: 1Severe: |Severe:
Whitewood i floods, { wetness. { floods, | wetness.
| wetness. i | wetness. i
1 [] 1 []
| ] [ ]
WO=e—memcecccccccccc e iSevere: iSevere: |Severe: {Severe:
Worthing ! wetness, | wetness. { wetness, { wetness.
| floods. i { floods. 1
i i i |
— - S R AU el e e e e

* See map unit description for the composition and behavior of the map unit.
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TABLE 10.--BUILDING SITE DEVELOPMENT

[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. See
text for definitions of "slight," "moderate," and "severe." Absence of an entry means that the soil was
not rated]

e e mimim i e £ i o o o = o = 1 e S e i = e e e e i it e i n
t 1 ] ] 1
Soil name and | Shallow | Dwellings } Dwellings | Small i Local roads
map symbol | excavations H without i with i commercial i and streets
b e} . basements i basements ___i_ __ buildings e e
] 1 ] ] 1
| ; | | a
Ba, Bb=cecccceaea- |Severe: |Severe: |Severe: iSevere: |3evere:

Baltic | too clayey, | shrink-swell, ! shrink-swell, | shrink-swell, | shrink-swell,
| floods, { floods, i floods, { floods, | low strength,
{ wetness. | wetness. | wetness. | wetness. | floods.

] 1 1 1 ]
] 1 ] 1 1
BCE=wocomcmce e i Severe iSevere: |Severe: |Severe: iSevere:

Betts | slope i slope. i slope. | slope. | low strength,
J | ] ! | slope.
| | | ) i

BdB-=mmmmm e meea | Severe: 1Slight---cweaue- 1Slightecececnnas 1Slightececncaceae |Moderate:

Blendon ! cutbanks cave i ] i | low strength,
) i ] i i frost action.
1 1 1 1 1
t 1 t 1 1

BOor—-cceecmem e | Severe: 1Severe: iSevere: |Severe {Severe:

Bon | floods. { floods. { floods. i floods i floods.
) (] 1 ] t
] i 1 I 1

Cammmmmcccmccnanan iSevere: iSevere: 1Severe: i3evere: |Severe:

Chaska | wetness, | wetness, | wetness, | wetness, | wetness,
| floods. { floods. i floods. i floods. { floods,

i i | | i frost action.
] 1 1 ) 1
] I 1 ] t

(o R et |Severe: {Severe: |Severe: {Severe: 1Severe:

Clamo i floods, { floods, { floods, i floods, { frost action,
| wetness, { shrink-swell, | shrink-swell, | shrink-swell, | low strength,
| too clayey. | wetness. | wetness. | wetness. i shrink-swell.
1 ] ] 1 1
1 ¢ ' 1 I

CeB, CeComccmcana- 1Slight-cceeeeea- iModerate: {Moderate: iModerate: iSevere:

Clarno ' { shrink-swell. | shrink-swell. \ slope, | low strength.
' i | | shrink-swell. '

1 t ] ] 1
I t ] 1 1
CdA*: ] i ' i '
Clarno-==ewece==- 1Slighteeeeeeeena- {Moderate: {Moderate: {Moderate: iSevere:
H ! shrink-swell. { shrink-swell. | shrink-swell. i low strength.
1 (] L] 1 ]
I 1 ] 1 ]
Bonilla-===cac--= {Moderate: |Severe |Severe: 1Severe: {Severe:
i floods. i floods. \ floods. | floods. { floods,
H i ] i ! low strength.
] i ! | i
CeB*: ] i ' i !

ClarnQ=-eceeccoe~= 1Slight ee—eeacaan {Moderate: {Moderate: iModerate: |Severe:
| } shrink-swell. ! shrink-swell. | shrink-swell. ! low strength.
] ] ] 1 1
t ] ] I I

Davisoneeeccccu-- |Severe {Moderate: iSevere: iModerate: |Severe:
| wetness. | wetness, | wetness. | wetness, | frost action.
! } shrink-swell. i | shrink-swell. i
1 ] ] 1 ]

1 t ] 1 ]
CPA®; i i ! i '

ClarnQee-eceaca-- 1Slight—=cecmea=a iModerate: iModerate: iModerate: iSevere:

H } shrink-swell. \ shrink-swell. | shrink-swell. | low strength.
1 [] 1 1 1
1 ] 1 I ]

Davison-=eew-co-- iSevere: iModerate: |Severe: iModerate: |Severe:
| wetness. { wetness, | wetness. { wetness, i frost action.
' | shrink-swell. ' | shrink-swell. i
t ) 1 ] 1
] 1 1 ] ]

Crossplain----=== {Severe: |Severe: |Severe: |Severe: |Severe:
| wetness. | wetness, | wetness, | wetness, | frost action,
H ! floods, \ floods, { floods, { shrink-swell,
i | shrink-swell. ! shrink-swell. | shrink-swell. ! low strength.
[] ] 1 1 []

] ' 1 1 ]

See footnote a

t end of table.
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T T [
1 I t
Soil name and | Shallow 1 Dwellings | Dwellings
map symbol 1 excavations H without i with
i _ } basements i basements _
[] ] 1
! | |
I ] {
ChB*: | ' i
Clarno=mew=ee—ucx 1Slight—==ccemacaa {Moderate: iModerate:
i ! shrink-swell. | shrink-swell.
] 1 []
] 1 t
i ! i
Ethane-ececacaaaa 1Slight===ccmcceaa {Moderate: iModerate:
| | shrink-swell. | shrink-swell.
1 1 []
i i i
Chememoconccc e iSevere: iSevere: {Severe:
Crossplain | wetness. ! wetness, | wetness,
1 i floods, ! floods,
| i shrink-swell. } shrink-swell.
[] 1 t
] 1 t
Co¥*: ' ' |
CrossplainNe-ee=es i Severe |Severe: iSevere
| wetness. | wetness, { wetness,
: } floods, | floods,
i ! shrink-swell, ! shrink-swell.
t ] (]
] 1 1
Clarn0=ecceceeeaa= 1Slight eeeccecaaaa iModerate: iModerate:
i | shrink-swell. | shrink-swell,
] | | wetness.
1 ) 1
] 1 1
Cr¥: ! : i
Crossplaine-e-ew= |Severe: |Severe: iSevere:
| wetness, ! wetness, | wetness,
i ! floods, ! floods,
H i shrink-swell, | shrink-swell.
) ) 1
1 1 1
Dudley--——-=ceeew= iSevere: iSevere: |Severe:
i floods. | floods, { floods,
! | shrink-swell. | shrink-swell.
] ) 1
; E E
Daf---c-cmcccceeo {Moderate: iSevere: iSevere:
Davis i floods. | floods. | floods.
1 ) 1
1 t 1
DaBe=eccoccaacaa—- 1Slighteeeecccce-- tModerate: iModerate:
Davis i | shrink-swell. i shrink-swell.
] 1 []
E ! E
DeBecccccncncccaa- |Severe: 1Slighteeeccecceaaa 1Slighte~cwececenax
Delmont | cutbanks cave. | i
1 1 1
1 1 1
DnA#*: | i H
Delmont--ecececaa- iSevere: 1Slight=ecececnaeaa 1Slightecececccacaa
| cutbanks cave. | H
(] 1 1
1 1 1
Enet-eeecececao-- {Severe: 1Slighte==ecccca-o 1Slighte-=ee-ccoaa
! cutbanks cave. | i
1 ] []
1 t t
EaC#*: | i i
Egan--—---cceccawa- 1Slight emeecccaca- iModerate: iModerate:
i ! shrink-swell. i shrink-swell.
) 1 1
! | i
Ethan-~=ecececcea-- 1Slight —eccccccnea IModerate: i{Moderate:
| | shrink-swell. | shrink-swell.
) 1 ]
| i ;
See footnote at end of table.
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Small
commercial
_buildings

Local roads
and streets

Moderate:

S
3

lope,
hrink-swell.

Moderate:

3
s

lope,
hrink-swell.

Severe:

S

W
f
]

e
W
f
s

etness,
loods,
hrink-swell.

etness,
loods,
hrink-swell.

Moderate:

S

hrink-swell.

Severe:

S

wn

=

W
f
s

e
f
]
e
f

[¢]
S
3

etness,
loods,
hrink-swell.

vere:
loods,
hrink-swell.

vere:
loods.

derate:
lope,
hrink-swell.

Moderate:

Slight

Slight

M

M

s

(o]
3
S

]
S
s

lope.

derate:
lope,
hrink-swell.

derate:
lope,
hrink-swell.

Severe:
low strength.

Severe:
low strength.

Severe:
frost action,
shrink-swell,
low strength.

Severe:

frost action,
shrink-swell,
low strength.

Severe:
low strength.

Severe:
frost action,
shrink-swell,
low strength.

Severe:
floods,
low strength,
shrink-swell.

Severe:

low strength.
Severe:
low strength.

light.

e e e e e e e e e e e e = = e
(7]

iSlight.
1
1

iSlight.

Severe:
frost action,
low strength.

Severe:
low strength.
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued

-
] I
Soil name and | Shallow H Dwellings
map symbol 1 excavations ] without
i 1 basements
- -t | oa
1 i
EbCemmrracccncan 1Slight-=cccaceaaa IModerate:
Ethan i ! shrink-swell.
] ]
E E
EcD*: | !
Ethan-=e-=---=- iModerate: iModerate:
| slope. i shrink-swell,
' | slope.
1 1
1 t
BettS—-c=eocacs iModerate: iModerate:
{ slope | shrink-swell,
] | slope.
' '
HaBr==-ccceccce-- 1Slight---eccececa- {Moderate:
Hand 1 | shrink-swell.
1 ]
| |
HbA#*: ! i
Hande=we=eeceace-{Slightecacccccaca- iModerate:
H | shrink-swell.
] ]
| |
Bonillaeeo=a=e- iSevere iSevere:
\ floods. i floods.
] i
] |
HeB*: 1 1
Hand=ee== cmceee 1Slight m=-cccncaaa iModerate:
! | shrink-swell.
| |
] '
Davisoneeecee~e iSevere: iModerate:
| wetness, | wetness,
1 } shrink-swell.
| i
HdA#: ] !
Hand-=ecece-==- 1Slight-e=~- ——emee iModerate:
H | shrink-swell,
] i
' i
Davison---===----|Severe: iModerate:
| wetness. | wetness,
! { shrink-swell.
] i
Crossplain----- iSevere iSevere:
| wetness. | wetness,
i \ floods,
| \ shrink-swell,
! '
HeB*: i )
Hande~=vcececccece-={Slight-=cccecee- -iModerate:
H | shrink-swell.
1 !
! i
Ethan-e-=ece--- {Slight~-=eccccaa- iModerate:

See footnote at end of table.

shrink-swell.

~r
|
t
t
1
I
(]
[l
- ———
[}
1
I
]
1
(]
]
1
[}
i
1
]
]

R e e

Dwellings
with

Moderate:
shrink-swell.

{Moderate:

{ shrink-swell,
| slope.

t

!

tModerate:

| shrink-swell,
{ slope.

]

]
iModerate:
shrink-swell.

Moderate:
shrink-swell.

Severe:

e
floods.

Moderate:
shrink-swell.

Severe:
wetness.
shrink-swell.

Severe:
wetness.

Severe:

wetness,
floods,
shrink-swell.

Moderate:
shrink-swell.

Moderate:
shrink-swell.

[]
1
1
1
]
1
1
i
]
t
[]
1
]
b
[]
]
]
]
1
1
)
]
1
|
]
]
1]
]
[]
[
1
]
]
]
]
]
[]
]
]
[
1]
]
1
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]
]
]
1
t
]
]
]
[]
]
]
]
1
]
]
]
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]
]
t
[]
1
1
]
]
]
]
]
[]
i
[
1
]
]
1
1
t
t
1
I
[]
1

basements __ _

]
Small
commercial

Moderate:

shrink-swell.

Severe:

Moderate:
slope,
shrink-swell.

hrink swell

Severe:
floods.

Moderate:
shrink-swell.

Moderate:
wetness,
shrink-swell.

Moderate:
shrink-swell.

Moderate:
wetness,
shrink-swell.

Severe:
wetness,
floods,
shrink-swell.

Moderate:
slope,
shrink-swell.

Moderate:
slope,

[]
[
]
)
)
]
Lo
]
)
]
(]
t
]
]
]
[
[]
]
t
1
l
]
)
]
1
1
)
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]
t
]
1
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|
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]
]
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]
]
1
)
[
1
]
1
I
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t
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1
1
1
1
t
1
)
[
t
]
1
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b
t
]
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)
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t
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t
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]
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]
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]
]
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]
[]
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1
1
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]

]

.puildings
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Local roads
and streets

Severe:

e
low strength.

Severe:

e
low strength.

Severe:

e
low strength.

oderate:
low strength,
shrink-swell.

M

Moderate:
low strength,
L

hrink-swell.

Severe:
floods,
low strength.

Moderate:
low strength,
shrink-swell.

Severe:
frost action,

Moderate:
low strength,
shrink-swell.

Severe:
frost action.

Severe:
frost action,
shrink-swell,
low strength.

Moderate:
low strength,
shrink-swell.

Severe:
low strength.
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued

e e L o o e et i o 2 e o 2 i o £ 5 o o % i [ e 1 e i [ i it o e
1 t ] [ 1
Soil name and | Shallow { Dwellings i Dwellings i Small i Local roads
map symbol 1 excavations i without | with i commercial 1 and streets
OO SR basements i basements __ i ___ buildings ____{ _______________
) ] ] 1 1
| s a e ;
La-=-cmcecccnanaa- {Severe 1Severe: |Severe {3evere: iSevere:
Lamo | wetness, t floods, | wetness, i floods, { floods,
| floods. ! shrink-swell. i floods, i shrink-swell. | low strength,
i | | shrink-swell. i i frost action.
1 t 1 1 )
1 [} ] ! 1
R ittt |Severe: iSevere: |Severe: iSevere: |Severe
Salmo i floods, { floods, \ floods, | floods, | wetness,
| wetness. i wetness. ! wetness ! wetness. i low strength.
] 1 1 1 1
t | t 1 ]
TaD¥: | i i | i
Talmo-«-w=ceme=a= iSevere: {Moderate: iModerate: |Severe: {Moderate:
| cutbanks cave. | slope. i\ slope { slope. | slope
1 (] ) (] ]
1 t i 1 ]
Betts—---cccmaua- tModerate iModerate: {Moderate: |Severe: {Severe
| slope. | shrink-swell, | shrink-swell, { slope. | low strength.
| | slope. | slope. i
1 ] [] 1 1
| i 1 1 1
Thmememmmc e {Severe {Severe: iSevere |Severe: iSevere:
Tetonka | wetness, | floods, { floods, { floods, t frost action,
| floods. \ wetness, \ shrink-swell, | wetness, ! low strength,
| | shrink-swell. | wetness. | shrink-swell. | wetness
] [] [] 1 1
] ] ] ] 1
Tc*: ! | i ] |
Tetonka===cvc-me=- iSevere: {Severe: {Severe: |Severe: {Severe:
| wetness, { floods, i floods, } floods, { floods,
} floods. | wetness, | shrink-swell, | wetness, | low strength,
| i shrink-swell. | wetness. | shrink-swell. | wetness.
1 () ] 1 1
] i 1 1 ]
Canisteow-=svac—u {Severe: iSevere: |Severe |Severe: {Severe
{ wetness, { wetness, { wetness, | wetness, | low strength
i floods. \ floods. i floods i floods. | wetness,
i i i i | floods
{ i ] i |
Tdemwecccmccccaaae {Severe: iSevere: {Severe iSevere: {Severe:
Trent i floods. | floods. i floods \ floods. | low strength,
i ! i ] i frost action,
i i | i { floods.
i i i | !
TeDececoccccaccaa- |Severe: iModerate: iModerate |Severe: iModerate:
Talmo | cutbanks cave. | slope. i slope | slope. i slope
1 1 1 1 1
] 1 ] 1 1
WaA, WbB-o-ecceaa- {Slight-cececceeaa iModerate: {Moderate {Moderate: |Severe:
Wentworth i ! shrink-swell. { shrink-swell. | shrink-swell, | low strength,
i i i i | frost action.
i i i 1 H
WcB¥: i i 1 | i
Wentworth---ew--- 1Slight-=ecceeena- iModerate: iModerate: iModerate: iSevere:
H | shrink-swell. i shrink-swell. | shrink-swell, { low strength,
i i i ' | frost action.
) [] ] 1 1
1 1 ] 1 1
Ethan---cecacacaaaa 1Slight=cceccacaaaa iModerate: {Moderate: |Moderate: iSevere:
1 { shrink-swell. | shrink-swell. | shrink-swell. { low strength.
] 1 ] t 1
| ] ' t 1
WdA¥*; i i ' ] i
Wentworthe-eeeea- 1Slight eweemcecaaa= iModerate: iModerate: iModerate: iSevere:
| shrink-swell. } shrink-swell, ! shrink-swell i low strength,
] ) ] []
| | " (
1 1 1 1

See footnote at end of table.

frost action.
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued
- : T T R [T
Soil name and | Shallow | Dwellings 1 Dwellings ! Small | Local roads
map symbol | excavations H without H with H commercial | and streets
| cmmememed_._basements i___.basements __ | __ buildings ____\_ _________________
1 1 1 t )
: : : : :
I t I I t
WdA*: i ! i ! i
Trente-weeeaaaa- tSevere: iSevere: iSevere: {Severe: iSevere:
i floods. | floods. { floods. | floods. i low strength,
' i ' ] | frost action,
i H i i { floods.
i 1 1 i 1
Tetonkaeee=wemw=x iSevere: |Severe: iSevere: |Severe: |Severe:
{ wetness, \ floods, { floods, | floods, i frost action,
{ floods. | wetness, } shrink-swell, | wetness, ! low strength,
i | shrink-swell. | wetness. | shrink-swell. | wetness.
1 [] 1 1 ]
] ] 1 ] ]
Wheeecmaaccncnaaa |Severe: {Severe: {Severe: |Severe: |Severe:
Whitewood | wetness, i floods, | wetness, | floods, i frost action,
i floods. | wetness. | floods. | wetness. { low strength,
' ' ' | | wetness.
| : ) i i
1 P, |Severe: |Severe: iSevere: {Severe: {Severe:
Worthing | wetness, | wetness, ! wetness, | wetness, | wetness,
i floods. | floods, floods, | floods, | floods,
| shrink-swell, shrink-swell. { shrink-swell. i low strength.
1 ] 1
| | !
1 L |

* See map unit description for the composition and behavior of the map unit.
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TABLE 11.~-=-SANITARY FACILITIES

[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. See
text for definitions of "slight," "moderate," "good," "fair," and other terms used to rate soils.
Absence of an entry means that the soil was not rated]

— S —— . ——— . [ S e o e i =
] ] ! 1 ]
Soil name and i Septic tank | Sewage lagoon | Trench i Area | Daily cover
map symbol i absorption ! areas H sanitary H sanitary i for landfill
__ i fields _ ! } landfill | landfill 1 i
] T T 1 T Ty T T T T T T T T e T T T
| | a | |
Ba, Bbe-cecccacccaaa- iSevere: 1Slighteeweeneas==|Severe: iSevere: {Poor:
Baltic | percs slowly, | { too clayey, i floods, { too clayey,
| wetness, H { floods, | wetness. | wetness.
| floods. ! | wetness. i 1
1 ] 1 ] 1
] ] ] 1 1
BCEwwmmmmccccmc e ne | Severe: |Severe: {Severe: iSevere: |Poor:
Betts | percs slowly, { slope. | slope. | slope. | slope.
| slope. i i i ]
i i ' i i
BdB===oscocaaccaaao 1Slight-ecccccea- -|Severe: {Severe: iSevere: \Fair:
Blendon 1 | seepage. | seepage. | seepage. i thin layer.
! ! ‘ ! | ]
BOommmmemec e ccac e {Severe |Severe: |Severe: iSevere: tGood
Bon ! floods. | floods. ! floods, | floods. i
i ! ' i i
Cammwmoncocccccaaao iSevere: |Severe: |Severe: iSevere: {Poor:
Chaska | wetness, | wetness, | wetness, | wetness, | wetness.
| floods. | floods, { floods, | floods. H
: | seepage. | seepage. : i
1 i ] 1 t
1 i ] 1 ]
Cbes~e-ccecccce——---iSevere: {Severe: {Severe: {Severe: {Poor:
Clamo t floods, | floods, | floods, i floods, i too clayey.
| peres slowly, | wetness. | wetness, | wetness. i
| wetness. ! | too clayey. | E
i | ' i i
CeBmcmmmmccnccneneee {Severe: {Moderate: 1Slight=——caceaaa- 1Slight--mceeacaa- 1Good.
Clarno | percs slowly. | seepage, ! i
i | slope. | i i
' | : : :
CeCommmmmmc = |Severe: |Severe: 1Slightemeecccaaa- 1Slight===-ecca--- {Good.
Clarno ! percs slowly. | slope. ! H i
| | ! : i
CdA*: i i | H i
Clarno--=---------- |Severe: tModerate; iSlighteeeecenaaa- 1Slight===e-- ~===={Good.
| percs slowly. | seepage. | H i
| ! ! i i
Bonilla-=ecccncase- |Severe 1Slight=weaem-we==|Severe: iSevere: {Good.
| floods, ! ! floods | floods. !
! percs slowly. 1 | i H
] 1 1 ] t
t ] t ] ]
CeB*: i | ! i ]
Clarno==-=ceeccaaa- {Severe: iModerate: 1Slightememeemeaae 1Slight==wmceacaa- {Good.
| percs slowly. ! slope, ' '
i | seepage. ! i i
] ! ] i '
Davisonew~e~vececceceua | Severe: {Severe: |Severe: {Moderate: tFair:
! wetness, | wetness, | wetness. | wetness. | too clayey.
! percs slowly. ! ' | i
: i ! ] |
CfA*: i ! ] ! i
ClarnO=ececeececacac= iSevere: |Moderate: 1Slight==esscaca-o 1Slightecececccacax 1Good.
| percs slowly. | seepage. i i ]
i ! | ; i
DavisOoneeeecmceeacaaa | Severe: |Severe: {Severe: |Moderate: {Fair:
| wetness, | wetness. | wetness. | wetness. i too clayey.
! percs slowly. | ! 1 !
| ' | 1 ]
Crossplaineeececeaaa iSevere: 18light~==~e=c-=-~|Severe: iSevere: {Poor:
! percs slowly, i | wetness, | wetness, | wetness.
| wetness, 1 { floods. i floods. i
| floods. ! ! i ]
1 1 t 1
i i | ' '
ChB¥: | ] | | !
Clarno==~ececcceca- |Severe: {Moderate: 1Slighteececaccau" 1Slight meccvcemmaa= 1Good.
| percs slowly. | slope, ! |
i | seepage, ! 5 j
i ! ! i i

See footnote at end of table.
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Soil name and
map symbol

Crossplain

Co®*:
Crossplain

Clarno-—ec—ceccecace.

Cr#*:
Crossplain

Delmont

DnA*:
Delmont

SOIL SURVEY

TABLE 11.--SANITARY FACILITIES--Continued
b T R r -
i Septic tank ! Sewage lagoon | Trench i Area H Daily cover
! absorption H areas H sanltary ! sanitary i for landfill
i fields | b landfA11 b landfill
1 t 1 1 T
s a a ; a
i | i ' !
|Severe: iModerate: {Moderate: 1Slight recccccuaae {Fair:
| percs slowly. ! slope. \ too clayey. H | too clayey.
[] ] 1 1 t
] ] 1 1 t
{Severe: 1Slight-=eecmcaaa- {Severe: iSevere: {Poor:
| percs slowly, | | wetness, | wetness, | wetness.
| wetness, ! \ floods. i floods. i
i floods. i 1 | i
] ) ) [] 1
t i t ] 1
i | H 1 i
iSevere: 1Slight-e-coecacaa- {Severe: {Severe: {Poor:
{ percs slowly, 1 { wetness, | wetness, i wetness.
| wetness, i i floods. | floods. |
| floods. i i i |
| i i ] |
|Severe: iModerate: iModerate: iSlightee-eeeaaaa- tGood.
\ percs slowly, | seepage, | wetness. i !
| wetness. { wetness. | 1 |
1 ] 1 1 ]
I ] I 1 ]
iSevere 1Slight===cecccea- | Severe: iSevere: iPoor:
! percs slowly, H | wetness, | wetness, | wetness.
! wetness, i i floods. i floods. H
! floods. i i | ]
] i ] ] |
|Severe: 1Slighte-ceceecaaaa iSevere |Severe: \Fair:
{ percs slowly, H | floods. } floods. | too clayey,
! floods. | | ' ! hard to pack.
t ] 1 ] 1
] t 1 t ]
iModerate: iModerate: tModerate: {Moderate: iGood.
i floods, | seepage. i floods i floods. i
! percs slowly. ! ! | :
] [] 1 1 []
t ] 1 | ]
iModerate: {Moderate: 1Slighte=cececcne=sa 1Slightwe-ccceaca- 1Good
| percs slowly. | slope, H i i
] | seepage. ' ' '
i i i i i
1Slight eeecccecnaax" {Severe: |Severe: iSevere: iPoor:
! ! seepage. ! seepage. | seepage. | small stones.
1 ] ] [] ]
| | | | ;
1Slight-ccceccece-- {Severe: {Severe: iSevere: {Poor:
i | seepage. | seepage. | seepage. ! small stones.
] ] ] (] ]
] ] ] ] ]
18lighteceecccaaa- iSevere iSevere iSevere: iPoor:
! | seepage | seepage. | seepage. | small stones.
[] [] [] ] ]
| | | | |
{Severe: iSevere: iModerate: 1Slight==escccccaa {Fair:
| percs slowly. i slope | too clayey. H { too clayey.
[] 1 [] 1 ]
1 I t I 1
|Severe: |Severe iModerate: iSlight==ceecenaea {Fair:
{ percs slowly. i slope i too clayey. | | too clayey.
] 1] 1 [] []
1 t t ] ]
| Severe: |Severe iModerate: 1Slighteweccccaaaa {Fair:
! percs slowly. | slope. i too clayey. H i too clayey.
] 1 [] 1 1
s s s | s
iSevere: |Severe iModerate: {Moderate: \Fair:
| percs slowly. | slope. ! too clayey. i slope. ! too clayey,
] ! | | | slope.
1 i i i ]
iSevere: {Severe: {Moderate: iModerate: tFair:
{ percs slowly. i slope. I too clayey. ! slope. | too clayey,
] ! ] ! | slope.
' i i ] ]
|Moderate: iModerate: 1Slightccenmeccan- 1Slight-—==-==-- --1Good.
| percs slowly. | slope, i H 1
! | seepage. i 1 |
t [] ] 1 1
I I 1 I 1

See footnote at

end of table.
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TABLE 11.--SANITARY FACILITIES--Continued

101

T T r T i
t 1 ] t 1
Soil name and i Septic tank ! Sewage lagoon | Trench 1 Area H Daily cover
map symbol | absorption i areas i sanitary i sanitary i for landfill
E fields ! E ___landfill E landfill } e
1 []
| ; | | |
HbA* i ] i i '
Hand=-===cmccecne- |Moderate: {Moderate: 1Slighte==eeececaax 1Slight ==eeeccacax {Good.
! percs slowly. | seepage. i |
] t [] )
] I i ] I
Bonilla-----c-e-=- |Severe: iModerate: |Severe: |Severe: {Fair:
| floods. | seepage. | floods. i floods. i too clayey.
1 1 [] [] ]
] 1 ] ] ]
HcB*: | | i | |
Hande-=ecccacaaeax iModerate: tModerate: 1Slight=---cccece-- 1Slighteececcncun" iGood.
| percs slowly. ! slope, H ]
H | seepage. i i i
i | | 1 i
Davisone-—eccecc-- |Severe: |Severe: |Severe: iModerate: {Falr:
| wetness. ! wetness. ! wetness. | wetness. i too clayey.
1 1 ) ) 1
] ] ] 1 1
HdA *: i i i i i
Handew~ovenwecanax tModerate: iModerate: 18light-===esaaa-- 1Slightes-ccnoeau- {Good
i percs slowly. | seepage. i | H
t ] ] ) ]
1 ] [} ] 1
DavisoNeeecceccamaa- {Severe: iSevere: |Severe: iModerate: {Fair
| wetness. | wetness. } wetness. | wetness. | too clayey.
() ] 1 1 (]
] ] 1 1 1
Crossplain-------- |Severe: 1Slightecceceec—-- iSevere: iSevere: |Poor:
{ percs slowly, i | wetness, { wetness, { wetness.
| wetness, | ! floods. ! floods. {
| floods. ! ! i H
i i i | i
HeB*: ! i ! H i
Handeeeemcccncncax iModerate: iModerate: iSlighteeecmccanas 1Slight-wewecceeax 1Good.
| percs slowly. | slope, | 1 '
] ! seepage. ' ' '
| | ' H i
Ethan--eeecececca--- {Moderate: iModerate: {Moderate: 1Slight-==veceeeea- {Fair:
| percs slowly. { slope. | too clayey. i i too clayey.
1 ] 1 () 1
i i t ] t
Laewmocmccccccceee {Severe iSevere: iSevere: iSevere: (Fair:
Lamo ! percs slowly, i floods, | wetness, | wetness, | too clayey.
| wetness, ! wetness. { floods. | floods. i
{ floods. i H i 1
i ! i i i
SAweeememccncccaaa iSevere: iSevere: iSevere: {Severe: {Poor:
Salmo | percs slowly, i floods, i floods, { floods, { wetness.
\ floods, | wetness. ! wetness. } wetness. i
| wetness. H i 1 i
| i ! i i
TaD¥: ! ! i i i
Talmo====ccccacau- iModerate: |Severe: iSevere: 1Severe: {Poor:
i slope. | slope, | seepage. | seepage. | small stones.
| ! seepage ! { i
i | ! 1 |
Betts—eeeccoconnea- iSevere: iSevere: iModerate: iModerate: {Fair:
| percs slowly. ! slope ! too clayey. | slope. ! too clayey,
: i ] | ! slope.
| i i i |
Themmmm e mccc e e iSevere: 1Slight=-=mcecaaa- |Severe: |Severe: {Poor:
Tetonka { floods, | | floods, i floods, | wetness,
| perecs slowly, | | wetness, { wetness. | too clayey.
i wetness. H | too clayey. E i
] 1 1
] ] ] [ 1

See footnote at

end of table.
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TABLE 11.--SANITARY FACILITIES--Continued
I T T
Soil name and i Septic tank |  Sewage lagoon | Trench
map symbol 1 absorption ! areas H sanitary
1 __flelds E i landfill
r ]
: : :
] ] ]
Tek; H i !
Tetonka=--==cce==== | Severe: 1Slighteseecanaa- | Severe:
| floods, | | floods,
| percs slowly, 1 | wetness,
| wetness. | i too clayey.
t ] 1
b t ]
Canisteo~===wccmeeax |Severe: |Severe: {Severe:
| wetness, | wetness, | wetness,
i floods. { floods. | floods.
[] ) ]
[ 1 t
Tdececmcccccccc e {Severe: {Moderate: {Severe
Trent ! floods, | seepage. { floods.
| percs slowly. | i
[] ] 1
] ] ]
TeDe-ccoccccccccnaa- {Moderate: iSevere: {Severe:
Talmo | slope. | slope, | seepage.
i | seepage. !
| | i
WaAecccccocccncanaa" {Severe: {Moderate: iModerate:
Wentworth | percs slowly. | seepage. { too clayey.
1 1 1
| 1 ]
WhBemmmmmcccccccaaa— |Severe: iModerate: {Moderate:
Wentworth \ percs slowly. | slope, { too clayey.
H | seepage. !
! ! !
WcB*: ] ' |
Wentworthe-eeeceeaa iSevere: iModerate: iModerate:
| percs slowly. { slope, { too clayey.
! | seepage. !
i ! 1
Ethan---c-ceccccc=- |Severe: iModerate: iModerate:
| percs slowly. | slope. | too clayey.
] 1 1
1 ] 1
WdA*: ! i '
Wentworthee-recwea- |Severe: {Moderate: {Moderate:
! percs slowly. | seepage. | too clayey.
1 1 []
t ] ]
Trentee—eececeeneaaa= iSevere: {Moderate: |Severe:
{ floods, | seepage. { floods.
| percs slowly. ! i
1 t ]
1 I ]
Tetonkaeeemenemecax | Severe: 1Slight==weecacaa i Severe:
| floods, i | floods,
| percs slowly, i | wetness,
| wetness. i ! too clayey.
] ] 1
] ] I
Wheeccommemnaan w==w=|Severe: 1Slight-=c=eceea-o {Severe:
Whitewood i percs slowly, | i floods,
| wetness, | | wetness.
! floods. ! |
] [] ]
] ] ]
WOm—memmccccccnae= -}Severe: 1Slightececccnae- {Severe:
Worthing | percs slowly, H wetness,
: | floods, ! floods,
1 ]
H |
! 1

T

] 1

1 Area H Daily cover

i sanitary i for landfill

3 landfill !

! T

H i

i i

|Severe: \Poor:

{ floods, { wetness,

! wetness. { too clayey.

1 1

| ;

|Severe: {Poor:

| wetness, | wetness.

| floods. i

t )

t ]

|Severe: {Fair:

{ floods. | too clayey.

1 1]

| a

iSevere: {Poor:

E seepage. { small stones.
1

| |

1Slighteesewaacaa ~{Fair:

i | too clayey.
[]

) |

1Slighte==eaee-a {Fair:

| | too clayey.

] []

| |

] ]

i |

1Slighteecacacaa --={Fair:

| ! too clayey.

] t

| |

18light==mecceaaa |Fair:

E | too clayey.
1

| |

1Slighteeccccaax {Fair:

E | too clayey.
]

] ]

|Severe: tFair:

| floods. { too clayey.

t []

| |

iSevere: \Poor:

{ floods, | wetness,

| wetness, | too clayey.

] []

; |

iSevere: |Poor:

| floods, | wetness.

| wetness. )

] |

| ]

iSevere: |Poor:

| wetness, | wetness,

| floods. | too clayey.

] ]

' |

] [

*# See map unit

description for the composition and behavior of the map unit.
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[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary.
text for definitions of '"good," "fair," "poor," and "unsuited."
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See
Absence of an entry means that the soil

shrink-swell,
low strength.

oo clayey.

T [] T T -
1 ] ] I
Soil name and i Roadfill ! Sand 1 Gravel H Topsoil
map symbol ! | i 1
—_ _ i _ i : i
| ] ! ]
1 i H i
Ba, Bbe=e-occcccaaaaao \Poor: tUnsuited: iUnsuited: |Poor:
Baltice { shrink-swell, ! excess fines. | excess fines. | wetness.
! low strength, : i ]
| wetness. 1 ! !
i ! | '
L Le o e {Poor: iUnsuited: iUnsuited: {Poor:
Betts | low strength, | excess fines. { excess fines. | slope.
| slope. i 1 i
i ] ] H
BdBeccccn e e 1Good-—ccmcmmmeaaae iFair: iUnsuited: {Good.
Blendon i ! excess fines. | excess fines. i
) ) 1 1
] 1 1 1
R tFair: iUnsuited: iUnsuited: 1Good.
Bon | low strength. | excess fines. ! excess fines. H
] 1 t 1
t 1 I 1
Cawmmccmmcccccemacce e {Poor: tUnsuited: {Unsuited: {Poor:
Chaska | wetness. | excess fines. | excess fines. | wetness.
] t 1 1
1 t ] 1
[ R ittt iPoor: iUnsuited: tUnsuited: \Poor:
Clamo ! wetness, | excess fines. { excess fines, | wetness.
| shrink-swell, i 1 !
i low strength. H 1 H
[] [] t ]
] ] [ ]
CeB, CcCo-cmmmecacaaaa {Poor: iUnsuited: iUnsuited: 1Good.
Clarno i low strength. | excess fines. | excess fines. i
] [] ] []
I ] ] ]
CdA%: ] ] i |
Clarnge==ccceceacacax {Poor: {Unsuited: tUnsuited: tGood
! low strength. | excess fines. | excess fines. i
1 1 [] []
1 ] ] ]
Bonilla~ec-ccccccacaa iPoor iUnsuited: tUnsuited: 1Good.
i low strength. | excess fines. | excess fines. 1
t 1 ] 1
1 ] ] I
CeB¥%: 1 ! | i
Clarno--=eec-mcaccaeaa- {Poor: {Unsuited: iUnsuited: tGood
! low strength. | excess fines. ! excess fines. i
] 1 ] []
] 1 ] [
Davison-=c=-cccccaaa- \Fair iUnsuited: iUnsuited: {Fair:
{ low strength. | excess fines. | excess fines. i thin layer.
] 1 1 1
] 1 ] 1
CfA*: ! ' | 1
Clarn0=-=-mreeeeecaa= {Poor: iUnsuited: tUnsuited: 1Good.
| low strength. | excess fines. ! excess fines. ]
1 [] 1 ]
I ] t ]
Davison---ececcccaaaa- {Fair: iUnsuited: iUnsuited: {Fair:
{ low strength. | excess fines. | excess fines. i thin layer.
1 1 1 1
] 1 ] 1
Crossplainee-=ece-aa-o {Poor: tUnsuited: iUnsuited: {Fair:
! wetness, | excess fines. { excess fines. i thin layer,
! shrink-swell, ] ) | too clayey.
i low strength. i i
1 1 1 1
1 i 1 1
ChB#*: | ] i i
Clarno=====cccccccwu= {Poor: iUnsuited: iUnsuited: {Good.
| low strength. | excess fines. | excess fines. 1
1 1 ] ]
1 i 1 1
Ethaneecccccccccaanaa {Poor: iUnsuited: iUnsuited: |Fair:
! low strength. | excess fines. \ excess fines. | thin layer.
[] 1 ] 1 .
] 1 ] 1
[0 L L LS { Poor: {Unsuited: {Unsuited: {Fair:
Crossplain ! wetness, | excess fines. | excess fines. i thin layer,
1 ] 1
: :  t
] | ]
i ! i

See footnote at end of table.
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TABLE 12.=--CONSTRUCTION MATERIALS--Continued
T T 1 |
Soil name and i Roadfill i Sand ! Gravel 1 Topsoll
map symbol i i i ]
i i 1 i
T ¥ T 1l -
] ] I ]
[] ] ] []
I ] t 1
Co*: ' i i !
Crossplaineeee—-ceea-- |Poor: iUnsuited: tUnsuited: {Fair:
| wetness, | excess fines. ! excess fines. { thin layer,
{ shrink-swell, ! | | too clayey.
! low strength. | i '
] ] 1 ]
t { i t
Clarn0==-—=secaccca== {Poor: iUnsuited: iUnsuited: 1Good.
i low strength. { excess fines. { excess fines. i
[] (] 1 [}
] ] I I
Cr¥: | i i ]
Crossplain--ceeeceeo-- |Poor iUnsuited: iUnsuited: IFair:
| wetness, | excess fines. | excess fines. { thin layer,
| shrink-swell, i ' ! too clayey.
! low strength. ! | i
i i ] i
Dudley=ewemmmcaeceaa— {Poor iUnsuited: iUnsuited: tPoor:
i low strength. | excess fines. ! excess fines. | area reclaim.
[] ! t []
] I [} ]
DaA, DaB-me=moccccceca- {Poor: iUnsuited: iUnsuited: 1Good.
Davis ! low strength. | excess fines. | excess fines, !
1 1 [] []
1 ] ] ]
DeBrecenmmrocaccccnea el {Fair: iFair: {Poor:
Delmont H | excess fines ! excess fines. | small stones.
[] ] t []
] I ! ]
DnA%*: ' ' i ]
Delmontemmmceceeaceaa- 1Go0dmmmemmmccccaas {Fair: {Fair: {Poor:
1 | excess fines. i excess fines. | small stones.
[] ] [] 1
] ] ] I
Enet-eeccecmcccenaana- 1Go0d=memcmnscccnan |Fair: |Poor: 'Good.
H | excess fines. | excess fines. '
1 ] ] t
I t 1 1
EaC#: ! ! i ]
EgaNn-=—eecemmcmcaeaa== |Poor: {Unsuited: iUnsuited: {Fair:
! low strength. { excess fines. | excess fines. | too clayey.
t 1 1 []
t ] t [
EthaNeeecemeccccacaacax |Poor: tUnsuited: tUnsuited: {Fair:
| low strength. | excess fines. | excess fines. | thin layer.
1 ] [] ]
1 ] ] ]
EDCecmmmmmccceemm————— lPoor: iUnsuited: iUnsuited: {Fair:
Ethan { low strength. | excess fines. \ excess fines. i thin layer.
1 1 ] 1
1 1 ] ]
EcD*: i ! | i
EthaNeeeememmcccsene= 'Poor: {Unsuited: tUnsuited: |Fair:
i low strength. | excess fines. | excess fines. \ slope,
! i ' | thin layer.
] 1 [] ]
] 1 t '
BettSemmmmcceaean" «=-==|Poor: {Unsuited: tUnsuited: {Fair:
i low strength. | excess fines. | excess fines. | too clayey,
! ] i | slope.
' i ! i
HaBemeeemmmcenaaaaaa—- IFair: {Unsuited: iUnsuited: iGood.
Hand ! low strength. | excess fines. | excess fines. i
1 1 1 []
1 I ] ]
HbA*: i ! ] i
HaNdeeem-mceeeeeame—=- 'Fair: iUnsuited: iUnsuited: 1Good.
| low strength. | excess fines. | excess fines, !
[] t 1 []
1 1 1 ]
Bonillam=m=eeccececaca-" {Poor: jUnsuited: tUnsuited: |Fair:
i low strength. | excess fines. | excess fines. | thin layer.
[] ] 1 1
1 1 ] |
HcB*: i i i i
Handeweoemeaccccamana=- 'Fair: {Unsuited: iUnsuited: iGood.
i low strength. { excess fines. | excess fines. i
1 1 1 ]
I I 1 ]
Davison-=eeeceaccacaaa {Fair: tUnsuited: {Unsuited: iFair:
+ low strength. | excess fines. | excess fines. \ thin layer.
1 ] 1
1 i 1

See footnote at end of table.
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TABLE 12.-~CONSTRUCTION MATERIALS--Continued
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area reclaim.

T T T r
i | t 1
Soil name and i Roadfill H Sand H Gravel 1 Topsoil
map symbol H | 1 i
i i i |
T ! ! "
i i 1 i
Hda®: | | ] ]
Hand---==eecmacaaaaa- {Fair: tUnsuited: iUnsuited: {Good
! low strength. { excess fines. | excess fines. 1
[] ] 1 1
] ] 1 1
Davison--se-eccccccnn- {Fair: iUnsuited: iUnsuited: \Fair:
E low strength. | excess fines. | excess fines. i thin layer,
[] 1 ]
] ] 1 ]
Crossplain-=c—ceeea-- {Poor: iUnsuited: tUnsuited: {Fair:
| wetness, { excess fines. | excess fines. { thin layer,
{ shrink-swell, ] i i too clayey.
{ low strength. ! H i
1 [] 1 []
1 ] 1 ]
HeB*: | | d '
Hand=ece-cecccccccaaaaa {Fair: tUnsuited: iUnsuited: {Good
i low strength. ! excess fines. | excess fines. i
[] 1 1 1
] 1 ] I
Ethan---ccccccccncuaca- {Poor: iUnsuited: tUnsuited: {Fair:
{ low strength. ! excess fines. | excess fines. E thin layer.
[] ) 1
] ] ) I
Laeeccccccccccncncaaa- {Poor: tUnsuited: tUnsuited: iFair:
Lamo | shrink-swell, | excess fines. { excess fines. { too clayey.
| frost action, i H i
| low strength. ' ! E
1 [] 1
1 ] [ ]
S@--=emcmcc e {Poor: iUnsuited: iUnsuited: {Poor:
Salmo ! low strength, | excess fines. | excess fines. | wetness,
| wetness, | H | excess salt.
i frost action. | i E
] [] t
] ] I ]
TaD*¥: ! ! H i
Talmo=meccmcaccccaaa 1G00dwemmccamccaaen {Fair: {Fair: {Poor:
i | excess fines. | excess fines. i thin layer,
i | i | area reclaim.
1 [] 1 ]
1 1 [} 1
BettS--mmemeaccacaaa {Poor: {Unsuited: iUnsuited: {Fair:
{ low strength. ! excess fines. | excess fines. | too clayey,
i i i | slope.
] i i i
Theeeowccm e cmccccceae }Poor: iUnsuited: iUnsuited: iPoor:
Tetonka t low strength, | excess fines. | excess fines. ! wetness.
| shrink-swell, | !
| wetness. 1 i i
i ] i i
Tc*: i | i )
Tetonka----=cceccccaa- {Poor: tUnsuited: iUnsuited: {Poor:
! low strength, | excess fines. | excess fines. | wetness.
! shrink-swell, ! ! i
| wetness. ! i i
' ! i |
Caniste0e=eeececaaeaa= |Poor: iUnsuited: iUnsuited: iPoor:
| low strength, } excess fines. | excess fines. | wetness.
| wetness. | i i
| ! ] '
Tdeeeccccccccmc e e {Poor: iUnsuited: tUnsuited: {Good.
Trent | low strength. | excess fines. | excess fines. E
) ] []
] [] ] 1
TeDemcocccmcmcc e 1G00d=mmmmmc e eees {Fair: {Fair: {Poor:
Talmo excess fines. | excess fines. i thin layer,
1
| a

See footnote at end

of table.
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TABLE 12.-<CONSTRUCTION MATERIALS=-Continued
T T 7 T
Soil name and i Roadfill i Sand 1 Gravel i Topsoil
map symbol ! ] ] |
i H i }
T [ T T
] 1 | ]
' i i .
WaA, WbBewwe——a-- —————- |Poor iUnsuited: iUnsuited: |Fair;
Wentworth i low strength. | excess fines. { excess fines. | too clayey.
i i i i
WeB¥: i ! i i
Wentworthee---- ~————— {Poor: {Unsuited: {Unsuited: {Fair:
! low strength. | excess fines. | excess fines. | too clayey.
i ' i i
Ethan--ceeec-e- —————— | Poor: {Unsuited: iUnsuited: {Fair:
! low strength, } excess fines. } excess fines. } thin layer.
] ] [] 1
] 3 ] I
WdA®: ' | | |
Wentwortheeem-ceaaea- {Poor: tUnsuited: tUnsuited: {Fair:
i low strength. | excess fines. | excess fines. { too clayey.
[] [] 1 ]
] ] 1 ]
Trentee~mcece=a- —————— {Poor: {Unsuited: {Unsuited: 1Good.
! low strength. | excess fines. ! excess fines. |
i i i i
Tetonkgee=m==== c————— {Poor: iUnsuited: tUnsuited: {Poor:
| low strength, { excess fines. | excess fines. { wetness.
! shrink-swell, | i i
| wetness. ' ' ]
| | | i
Wheesccccaancaaa ————— {Poor: tUnsuited: iUnsuited: {Poor:
Whitewood { low strength, | excess fines. | excess fines. | wetness.
| wetness. 1 i !
| ! i !
WOmemeemeceecrccccanaaa |Poor: iUnsuited: iUnsuited: iPoor:
Worthing { low strength, { excess fines. | excess fines. { wetness.
| shrink-swell, i i i
! wetness. i ! !
i i i |

* See map unit description for the composition and behavior

of the map unit.
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[Some of the

TABLE 13.--WATER MANAGEMENT
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terms used in this table to describe restrictive soil features are defined in the Glossary]

T T T T T T
t ] I ] ] 1
Soil name and | Pond { Embankments, | Drainage i Irrigation ! Terraces H Grassed
map symbol i reservoir | dikes, and H i ! and H waterways
i areas i levees H i | diversions H o
T T T T T T
I ] I ] ] t
i | ! i ! i
Ba, Bbeecocecca—o-a iFavorableenree=- iWetness, {Percs slowly, ({Floods, iNot needed----- iWetness,
Baltic H { hard to pack. | frost action, | percs slowly, | { percs slowly.
! ' ! floods. ! slow intake. | i
| ' ! ! ] '
BeEascmcmccccaaaa 1Slopemmmeccaaa= iFavorable-=---- iNot needed=-==-- 1Slope==mcemeeaa i1Slope~==-=vc--- iSlope,
Betts 1 H ! i i | erodes easily.
[] 1 ] ] 1 ]
] 1 1 ] | ]
BdB-==c~ccccnccaaa {Seepage-======= i Seepage, iNot needed----- iFavorable--=we-- 1Too sandy--=-=-= {Favorable.
Blendon ! ! piping. | | ' ]
] ] 1] ] ] 1
] 1 ] ] I ]
BO=owcem e iSeepagem=meccnaa IPiping-=====e== iNot needed-===- 1FloodS==mmmeuax iNot needed====-= iFavorable.
Bon | | ] ! : i
' ' ! ! | !
Cam--cmmmmcmcccaaa |Seepage-=--~-=~=~ iWetnesseememenaa iFloods, iWetness, INot needed----- iWetness.
Chaska ] ! | frost action. | floods. ' '
I 1 1 ] 1 1]
t ] | t ] !
(o ittt {Favorable----=- iWetness, iPercs slowly, |Slow intake, iNot needed-==-- iWetness.
Clamo i { hard to pack. | frost action. | percs slowly, | i
! i ] | floods. ' !
; i ] ! ! i
CeBacomacccccceam iFavorableeee--- iFavorablgeeecwe=-- iNot needede=w=- {Favorableeewe=- |Favorable-=--=- iErodes easily.
Clarno | ' ! ' ' i
i i 1 i i i
CeCoommmmamcacee {Slope~==ommmeoa= iFavorable-===-- iNot needed=---- iSlope=-c=eecccaua- |Favorable------ iErodes easily.
Clarno ! ! ' ) | '
! ! ) i i i
CdA*; i i ! ! ! i
Clarnoe==ecrcre=x {Favorable-==----|Favorablee===== iNot needed===-- |Favorablee=e-=-= iNot needed----- tErodes easily.
1 [] ) [] 1 )
] ] ] ] 1 1
Bonilla=w=eeecaa- |Seepage~~===ee= iFavorable--=-=-- iNot needed===-- 1FloodS=wmwaneea" iNot needede-=-- {Favorable.
1 [] ] ] [] 1
] i b t ] ]
CeB*: ! | i i | 1
Clarno--—--—c-==-= iFavorable----~- {Favorable-=---- INot needed----- iFavorable--=--- {Favorablee«e~-= {Erodes easily.
1 t ] [] 1 ]
1 1 ] ] 1 ]
Davison-===ece--a {Seepage-—=-=-n- iWetness~==e==-- iFrost action---|Wetness-=ec=-=- {Favorable------ {Erodes easily.
] 1 [] ] ] ]
' | | | | ;
] ] ] ] ] ]
Cra®: i i H i i !
Clarno=-=-------- |Favorable-----=- iFavorable-~=~-- iNot néeded~=-~- iFavorablee—==== iNot needed----- tErodes easily.
] 1 ] [] [] 1
t 1 t ] ' t
Davisone——=e-aa-- 1Seepage~===ca=- iWetness-=—====- -{Frost action---|Wetness-------- iNot needed----- iErodes easily.
] [] [] [] ] 1
5 i | 5 E i
Crossplain---=--- |Favorable-=---- iWetness-==-==-- {Percs slowly, |Slow intake, iNot needed----- iPercs slowly,
i 1 | frost action. | wetness, | | wetness.
| ! ! ! percs slowly. | i
i H 1 ] i i
ChB#*; i ] ! | i i
ClarnOeemeccceaaa {Favorable~=~=e- tFavorableeerew=- INot needed==w=w |Favorableee—e-x iFavorable-===== {Erodes easily.
1 [] 1 1 1 ]
I ' ] 1 1 ]
Ethan-—-cccecneaa iFavorable-==e-- iFavorablee===~= INot neededececw- \Favorableeeeee- tFavorableeee—e- tErodes easily.
1 t [] ] [] )
] ] [ ] 1 1
Chkomoemwa cmm————— iFavorable-===== iWetness-=w-=a-- iPercs slowly, |Slow intake, iNot needed-==== {Percs slowly,
Crossplain } | { frost action. | wetness, i . wetness.
1 ! | | percs slowly. | 1
t ] ] ] t [}
t 1 ] ] 1 '
Co¥: ] i | ! i !
Crossplain------ {Favorable--==-- {Wetnesseecaceoa- {Percs slowly, |Slow intake, {Not needed==<-- {Percs slowly,
1 1 ! frost action. | wetness, | | wetness.
i ! i | percs slowly. | |
L] ] ] [] 1
] 1 ] ] I
Clarno=~=ccrcecc=- H {Favorable-====- INot needed----- iFavorable-~=--= iNot needed-==-- {Erodes easily.

tFavorablee~e~=-
1
I

See footnote at end of table.
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TABLE 13.--WATER MANAGEMENT--Continued

- T T == T T
I i t I
Soil name and | Pond | Embankments, | Drainage ! Irrigation
map symbol | reservolir \ dikes, and ! H
H areas__ } levees : . i
i i ' i T
[] 1 1 1
] ] 1 ]
Cr#; | ' ] i
Crossplain------ iFavorable------ iWetness--=-c-u- {Percs slowly, |Slow intake,
i ] ! frost action. | wetness,
i i i ! percs slowly.
] 1 ] t
] 1 ] 1
Dudley-cemv~wec~= {Favorable==e--- {Hard to pack---|Not needed----- 1Slow intake,
1 i ! | percs slowly,
' ! i ! excess sodium,
1] 1 1 1
t 1 I 1
DaA==mmeccmcnnao— |Seepage=~=c~=== {Favorable------ iNot needed---=-~ {Floods=e=ceaaaaa
Davis : i i i
i i ] '
DEY: R ettt |Seepage-------= {Favorable--=--- iNot needed-=-=- {Favorablee=e=e-
Davis ! ] ! !
' i i ]
DeB-----mcocncnan- |Seepage=~~~~~=~ {Seepage~==--==-- iNot needed-=--- iDroughty=-=a----
Delmont 1 ! ! !
' 1 i |
DnA%: ! i i |
Delmonte~~-ceewu- | Seepage-------- | Seepagee~=c==== iNot needed----- iDroughty-====--
] 1 i ]
] 1 1 ]
Eneteemcceecaaa= {Seepage======== |Seepage---~---- iNot needed----- {Favorable-—==--
1 1 ) 1
' ] 1 1
EaCc* i ! ] !
EgaNemmeecccaaaa tFavorable-e==w- tHard to pack---i{Not needed----- {Percs slowly---
1 1 1 []
] ] I '
Ethan--e-cec---- 1Slope~==--c--= {Favorable~====- iNot needed----- iSlopem=mmmmemu=
[] t 1 []
] ] 1 t
EbCe-ccmmcccnceee iSlope---=--=u-o {Favorable------ iNot needed----- 1Slope-===ccaam
Ethan i | 1 i
i i ] i
EcD#*: ! i ! i
Ethan---eec-c--- 1Slope-=-------- iFavorable------ iNot needed----- 1Slope-—===ccac-=
] (] [] 1
| | | |
Betts—memeacao—-o iSlope---=--=c== iFavorable------ iNot needed----- 1Slope-===ecaua-
[] 1 1 ]
| | | |
HaBeeeccooocccaax iSeepage=-======- {Favorable-==e-- iNot needede=--- {Favorable--=---
Hand ! ] i !
] [] 1 t
t 1 ) 1
HbA#: } ' ! ]
Handeeeeeceeacama iSeepage---=---= {Favorable------ iNot, needed-=--- iFavorableeeeee=
[] (] ] ]
] ] t )
Bonilla==e=-==-- iSeepage-======- {Favorableeeeceaua iNot needede=w=- 1Floods-====-=u=
[] t + []
] ] I ]
HcB#: i i ! i
Hande=me-eececea== |Seepage=~=--=-- iFavorablee=e=e= iNot needed----- iFavorable--—----
i 1 ! i
Davison---—------ |Seepage====-==- IWetnesseeemnmn= {Frost action---{Wetness--------
) 1 ] )
) I ' ]
HdA *: ] i | ]
Handeeeceecreaaaax |Seepage-==—===== {Favorable------ iNot needede-==- iFavorablege=ecew=
] [] [] []
] 1 I '
Davisone«ecececs- |Seepage~=~=e=== iWetnessesercwca- {Frost action---|Wetness-=-«----
[] 1 [] 1
] ] ] 1
Crossplain--=--~ {Favorable~----- iWetnesse~eecea- {Percs slowly, |Slow intake,
1 1 { frost action. | wetness,
i i ] ! percs slowly.
] (] (] t
] ] 1 I
HeB*: i 1 ] |
Hand===cecececeraca |Seepage~—=—=w== iFavorable-—---- iNot needed==v== i{Favorableeeecax
| i ] !
Ethan--—e-cec--- {Favorable------ {Favorable~-e--- iNot needed-==-- iFavorable-e===-
[]

See footnote at end of table.
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)
i
1
i

T v
i Terraces ! Grassed
i and H waterways
i__diversions L
T v
i ]
i |
iNot needed~===-= !Percs slowly,
] ! wetness.
i i
| i
iNot needed-==-- {Excess sodium,
| | percs slowly.
1 1
; 5
iNot needed~---~ tFavorable.
1 []
| |
{Favorable-==-=-- {Favorable.
] ]
| E
iToo sandy------ iDroughty.
[] ]
! i
] i
tNot needede=--- iDroughty.
(] 1
] 1
tNot needed-----~ iFavorable.
] 1
| |
iFavorable-==-== {Favorable.
! }
{Favorable~e=ewu- iErodes easily.
1 k]
] I
{Favorable---=-- {Erodes easily.
] 1
| |
i i
1Slope-=c—ccccaa iSlope,
| | erodes easily.
[] []
[} ]
1Slope-=====ac-- iSlope,
i | erodes easily.
1 []
1 I
iFavorableee=e-- {Favorable.
1
i |
' I
! ]
iNot needed----- tFavorable.
t
t
iNot needed----- {Favorable.
[] 1
S |
|Favorable------ tFavorable.
1 1
I I
|Favorable------ {Erodes easily.
1 1
; ;
iNot needed-~=--- {Favorable.
i |
iNot needed----- {Erodes easily.
] ]
' [
iNot needed----- iPercs slowly,
| | wetness.
| i
! i
| !
{Favorable-==--- {Favorable.
1 1
I I
iFavorable-~=--- {Erodes easily.
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T T T T T T
] 1 t t ] 1
Soil name and | Pond { Embankments, | Drainage i Irrigation i Terraces i Grassed
map symbol | reservoir i dikes, and i 1 | and ! waterways
: areas | levees 1 | | _diversions |
i | i i i ]
1 1 { | i i
Laceemecoceccaaa- {Favorable-=---- iHard to pack, |Floods, iFloods, tNot needed----- \Favorable.
Lamo | ! wetness. | percs slowly. | wetness. i i
1 1 1 ] 1 1
1 1 I t ] I
Sa--mmmemcmeceeaa {Favorable-=----= iWetness---=-=- iFloods, iExcess salt, iNot needed----- |Excess salt,
Salmo i i | excess salt. | floods, i { wetness.
) | ! | wetness. ! !
] | i i ' |
TaD*: : ) ' | ' i
Talmo=====c=-=-o< |Seepage-------- |Seepage-==---- iNot needed=w--- iDroughty, {Too sandy------ iSlope,
| 1 ! | slope. ! ! droughty.
] 1 ] ) ] 1
] I ] ] 1 1
Betts—=-ce—ca--- 1Slope—==c=cmce-= tFavorable----- iNot needed====~ 1Slope=wecencaax" |Favorable------ iSlope,
i ! i 1 i ! erodes easily.
1 1 [] 1 ] ]
1 ] ] I t t
Tbocecmcccccceee iFavorable-=w=-=- iWetness, {Percs slowly, |(Floods, iNot needed----- iWetness,
Tetonka | | hard to pack. | floods. ! percs slowly. | i percs slowly.
1 1 1 [] 1 1
I I ] t 1 I
Tc*: ] ' ! ] ] ]
Tetonka--------- |Favorable-=--=- |Wetness, {Perecs slowly, (Floods, INot needed=--=- iWetness,
| | hard to pack. | floods. { percs slowly. | | perecs slowly.
] ] ] ] ] ]
] ] ' ) ' t
Canisteo==-===-=-- | Seepage------=- iWetness—==a--- {Floods—=c==cuax iWetness, iNot needed----- iWetness.
[] [] 1 1 1 1
' ! i | floods. i i
i i ! | ! !
Tdecmmcmmmecneeen 1Seepage-=-===== {Favorable--=-- iNot needed----- |Floods=-==--=-= iNot needed----- {Favorable.
Trent | | | i ] i
i ! | i i i
TeDmwwmwnonccaaaa i Seepage-=-===-=- | Seepage------- tNot needed-~--- iDroughty, {Too sandy------ iSlope,
Talmo ' ] i ! slope. ; ! droughty.
1] ] [] [ ) ]
t t ] t 1 1
Waloemmcmccceeeo {Seepage-------- {Favorable----- iNot needed----- {Favorable-==-=- iNot needed----- {Erodes easily.
Wentworth i ! ! ! i i
i i i ] ! :
WbBewwemencnnnnas | Seepage-------- {Favorable-==-== i{Not neededew=== iFavorablee-ece=- {Erodes easily |Erodes easily.
Wentworth i 1 H | i i
i i ! ' i i
WcB*: ! ] i | i |
Wentwortheeeea-a |Seepageemeewe=- {Favorableeee=- iNot needed==w=- iFavorable--=--=~ {Erodes easily |Erodes easily.
t ] ] 1 ] t .
t ] t I ] ] .
Ethan--==c-c---- Favorableeere=x iFavorablee==-= iNot needed----- {Favorable------ iFavorable-====- {Erodes easily.
] [] [] 1 ] 1
I ] ' ] ] ]
WdA*: : | ! i i :
Wentwortheeecec-- {Seepage-=--===== {Favorable----- iNot needed----- iFavorable-==-=- tNot needed-=--- {Erodes easily.
t [] 1 1 1 1
t ] 1 1 t I
Trente--ecece--- {Seepage------=- |Favorable----- iNot needed----- {Floodseccecaaaa tNot needed----- {Favorable.
1 1 1 1 1 1
1 1 I ] ] 1
Tetonkaemwewewae {Favorable--=--- iWetness, iPercs slowly, |[Floods, INot needed===-- iWetness,
i { hard to pack. | floods. ! percs slowly. | | percs slowly.
] [] [] 1 1 1
] ] ] 1 [ ]
Wheeemcccccmaeeee iFavorablee=w=-= iWetness, iFloods, iWetness, iNot needede-=-- iWetness,
Whitewood H ! hard to pack. | frost action. | floods. i | erodes easily.
] [] 1 ] ] 1
t t 1 t ' t
WOo-memmmccccce e {Favorable-==--- {Hard to pack, |Frost action, |Floods, iNot needed==~-- iWetness,
Worthing | wetness. | percs slowly. | slow intake, | percs slowly.
] 1 1
\ | |
1 ! 1

percs slowly.

* See map unit description

for the composition and behavior of the map unit.



110 SOIL SURVEY

TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS

[The symbol < means less than; > means greater than. Absence of an entry means data were not estimated]

] | 1 _Classification IFrag- | Percentage passing ] !
Soil name and iDepthi USDA texture | i iments | sieve number-- jLiquid | Plas-
map symbol i ' } Unified | AASHTO | > 3 | : | i b limit | tiecity
! i i : iinches| 4 110 ) _ 4 _ {200 | | index
i In | T ] i Pet | ] ] T i Pet |
! | 1 i | ] ] i ] Vo |
Ba, Bb--emcm=memnas | 0-16!Silty clay loam iCL {A-6, A=7! O } 100 ! 100 190-100{85-100} 35-50 | 15-25
Baltic {16-41iSilty clay, clayiCH, MH  !A-7 ! 0 ! 100 !95-100190-100!85-100} 50-70 | 20-40
141-6013811ty clay, ICL, CH, 1A-6, A=T! O } 100 }95-100}80-100}65-95 | 35-70 | 15-35
{ | silty clay { MH ! ! | ! } i ! ]
! ! loam, clay | ] i i ! | i i |
] ! loam. : ] i | i ' ] | ]
' ] ' | i ] | i | | ]
BeEewecmcmcnaccncncaa ! 0=-9 |LoaMewemc—ccacena {CL, CL-ML}A-4, A-6} 0-5 |}90-100}{80-100}75-100}60-75 | 20-38 | 5-15
Betts } 9-40{Loam, clay loam |{CL {A-6, A=T} 0-5 }90-100}85-100{75-100}50-85 | 30-45 | 10-25
140-60{Clay loam, loam |CL 1A-6, A-7} 0-5 }90-100}85-100{75=-100}50-85 | 30-45 | 10-25
! i i ] ] i i ] ] 1 ]
-] ! 0-9 !Loam-=——==c--on- IML, A4, A-6] O | 100 | 100 !85-100{60-75 | 25-40 | 3-15
Blendon | i } CL-ML, |} ¢ ] ] i i i i
| i ! CL ! ! ] ' i i ] !
| 9-34iFine sandy loam, |SM {A-2, A-4} O 1 100 | 100 160-100}25-50 | 20-30 | NP-5
' | sandy loam. i i ' i ! i ] i i
134-601Fine sandy loam,!SM, SP-SMiA-2 ! 0 ! 100 190-100{50-100{10-35 } <30 | 3-15
' i loamy fine i ] i i ' i ' i |
! ! sand, loamy ' ! ] i ! ] i ] |
' |} sand. i : i : ] i | ) |
| ! ] ' ' ] ! ! ! ! !
BO=ccmmmcmmmmmaaan- ! 0-25}L0am~mmmme=m-nn- ICL-ML, CLiA-4, A-6} O | 100 !95-100{75-95 {60-85 | 25-40 ! 5-15
Bon 125-60)Stratified silt iCL, ML 1A-4, A-6] O } 100 {95-100,80-95 {60-85 | 30-40 } 5-15
| ! loam to fine ! ] ' ] ) | ' ' |
1 | sandy loam. H E E : | ! | E i
] ] ] ] 1] 1] 1 1
t [} ] t ] t t 1 1 ' I
Cammmmmmmmmmmmoee | 0-9 |Loam--==mmmmmmu- {OL, CL, 1A-4, A=6! O | 100 | 100 1{90-100{70-80 | 30-40 } 5-15
Chaska ! ' | ML ' ! ! ' 1 ¥ ! '
! 9-60)Stratified clay iCL, {A=4, A-6! O ] 100 ! 100 }85-95 }60-75 | 20-40 } 5-15
! ! loam to fine | CL-ML, | i i ' ] i i i
' ! sandy loam. ! ML i i | ! ] i i
1 1 ] 1 ] 1 1 ] + ) ]
1 t t t ] t ] ' t ' ]
[0 T e ! 0=-11{Silty clay loam (CL, CH {A=T7 10 i 100 }95-100}90-100{85-100} 40-60 | 17=-33
Clamo 111-60}Silty clay loam,}CL, CH 1A=T7 i 0 i 100 195-100{90-1001{85-100} 45-75 | 20-45
H ! silty clay. ' i 1 i i i i E H
| ] | i i i i ] ' i i
CcB, Celommmenccca- ! 0-8 |Loamem-cccomrem- JCL, CL-MLjA-4, A-6} O | 100 195-100;85-100}55-90 } 25-40 | 5-15
Clarno | 8-25iLoam, clay loam |CL 1A-6, A=T7] O 195-100{90-100{80-100{55-85 | 30-45 | 10-25
125-60{Loam, clay loam {CL=ML, CL}A-4, i 0 190-100}90-100i80-100}50-80 | 25-45 | 5=20
| i i i A-6, 1 i ] ! i ] '
i i | | A-T7 ] i ] ] ] i ]
] 1 1 1 1 1 1 ) 1 ] 1
] 1 t 1 [} I I I ] ] 1
CdA®: ' ! i i ] i i ] | | i
ClarnOe-mecemccee=- ! 0-8 jLoam===cccencnea {CL, CL-ML}A-4, A-6] O { 100 195-100{85-100155-90 | 25-40 } 5-15
| 8-25)Loam, clay loam {CL iA-6, A=-T! O 195-100{90-100)80-100{55-85 | 30-45 | 10-25
125-60|Loam, clay loam {CL-ML, CL|A-4, i 0 {90-100}90-100{80-100150-80 | 25-45 ! 5=20
| i ' | A-6, ' ) ] | i | ]
' ! | 1 A-T 1 ! ] ' i i i
] ] ] . ' ] ! ] ] | '
Bonillaee=mmnaeaa= ! 0=-10lLoam-===mmccceaa ICL-ML, CL}A-U4, A-6} O i 100 }95-100}75-100150-90 | 25-35 { 5=15
110-31}Loam, clay loam |CL 1A-6 i 0 i 100 195-100185-100}60-90 | 30-40 } 10=20
131-60}Loam, clay loam [CL {A=6 } 0-5 195-100{95-100185-100{60-90 | 30-40 | 10-20
1 i | ] ] i ' ] | ! ]
CeB*: } i ] ] ] ! ] i ' } |
ClarnO-=eee=acca=- | 0=-8 |Loamem—ecea-c--= iCL, CL-ML}A-4, A-6) O { 100 }95-100}85-100}55-90 { 25-40 } 5=15
| 8-25!Loam, clay loam |CL lA-6, A-T| O 195-100190-100}80-100{55=-85 | 30-45 | 10-25
125-60}Loam, clay loam |CL-ML, CL|A-4, i 0 190-100190~-100}80-100{50-80 | 25-45 | 5-20
' ' ] ! A-6, ] ] ' i ! ] ]
o i RSO T A
t ] I ' ] ] t 1 ] ] 1
DaviSONe==—=me-c-- | 0=7 {Loam-=w-ccccceun JCL-ML, CL}A-4, a-6) O 195-100}95-100185-95 160-75 | 25-40 | 5-20
| 7-22iLoam, clay loam |CL, CL-ML}A-Y4, A-6} O 195-100}95-100}85-100{60-80 | 25-35 | 5=15
122-60{Loam, clay loam |CL-ML, CLjA-4, A-6€ 0=5 :95-100195-100E85-100€60-80 1 25-40 | 5-20
1 ] 1 1 13
1 t 1 t ]

See footnote at end of table.
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T T 1 _Classification f[Frag- | Percentage passing T
Soill name and {Depth} USDA texture | | jments | sieve number-- _tLiquid | Plas~
map symbol i | ! Unified | AASHTO | > 3 | ] : ] I limit | tieity
) i __ | | linches] 4 110 { 40 200 3 | index
i In T i i i Pet | T T i i Pet
' ' i i i | i | ' ! i
CfA%: ] ] ] ] i ! ] | ] ] ]
Clarn0~emcewccecaa ! 0-8 |Loam=e=cececeuaa iCL, CL-ML}A-4, A-6) O i 100 195-100:85-100I55-90 | 25-40 | 5-15
| 8-25{Loam, clay loam |CL 1A-6, A=T) O 195-100190-100}80-100{55-85 | 30-45 | 10-25
125-60{Loam, clay loam {CL-ML, CL}A=-4, i 0 190-100}90~ 100'80 100{50-80 | 25-45 | 5-20
i ] ' | A-6, ] | ! ! i ! ]
o i R
[} I 1 t ] ) 1 1 I
Davison---eceac-a-- i 0-7 [LoaM~emweccneeaa {CL-ML, CL}A-4, A-6] O 195- 100|95 100}85-95 }60-75 | 25-40 | 5-20
i 7-22iLoam, clay loam }CL, cL- MLIA=4, A-6] O 195-100}95~ 100‘85 100{60-80 | 25-35 | 5-15
122-60{Loam, clay loam .CL ML, CL|A-Y4, A=6} 0-5 [95=- 100.95 100! 85 100} 60 80 | 25-40 | 5=20
] ' ] i | ) | i
Crossplain----=--- i 0-8 |Clay loam-====-- |CL tA=-U4, A=6} O i 100 | 100 .90-100.70-80 i 30-40 | 9-20
{ 8-32iClay loam, clay |CL, CH TA=T 10 } 100 195-100{90-100}70-85 | 40-55 | 10-25
132-60iClay loam, loam }CL tA-6, A-T) O l95-100}95-100:85-100:60-80 i 30-45 | 10-25
] 1 1 ) 1 1 1 ]
] I 1 t 1 I l l I ] I
ChB*: ! i i ] | ! | i | '
Clarng===cccwcca-= { 0-8 (LoamM-===cceceeaaa ICL, CL-ML|A-4, A-6) O i 100 }95- 100'85 100.55 90 | 25-40 | 5-15
\ 8-25|Loam, clay loam |CL 1A=6, A-T) O 195-100490-100}80-100{55-85 | 30-45 | 10-25
125-60{Loam, clay loam |CL-ML, CL}A-4, i 0 }90-100390-100}80-100350-80 | 25=45 | 5-20
i | ' | A-6, ' ] i ' ! i |
i i | i A-T ! ' | ] ] ' |
] ! ! ) ' | | ] i i ]
Ethan-e--cccneanas 1 0-9 |Loame==--eeceeaa- iCL, CL-ML|A-4, A-6] O 195-100{90-100}80-95 }55-80 | 25-40 { 5-20
| 9-22)|Loam, clay loam }CL 1A=6, A-T}) 0-5 195-100}95-100)85-100155-80 | 30-45 | 10=-25
122-60}Loam, clay loam |{CL-ML, CL}A-4, i 0=-5 190-100|85~ 100.75 100}50-95 | 25-50 |} 5-25
i i i | A<b, | | ] ] i i i
i ] ! 1 A-T ! ' i i | | i
] ] i | ] ) i ] ' i ]
CKemmemmmcmccaccosea | 0-10i{Clay loam---—---- iCcL 1A-Y4, A-6) O ) 100} 100 '90 100}70-80 } 30-40 | 9-20
Crossplain 110-38|Clay loam, clay jCL, CH 1A-T i 0 | 100 195-100{90-100{70-85 | 40-55 | 10-25
138-60iClay loam, loam |CL 1A-6, A-7) O 195- 100.95 100'85 100'60 80 | 30-45 | 10-25
] ) ) 1 t 1 ] 1
] ' ] I t I l l I t I
Co*; ] ] | ' ] i i ! ] ] i
Crossplaineeceecaaa- { 0-8 |Clay loam-=====- iCcL TA-U, A=6) O i 100 | 100 }90-100} 70-80 | 30-40 | 9-20
{ 8-39iClay loam, clay {CL, CH {A=T7 i 0 } 100 [95-100190- 100.70-85 i 40-55 | 10-25
139-60iClay loam, loam }CL 1A<6, A-T7! O 195-100}95-100!85-100}60-80 | 30-45 | 10-25
i | ' 1 | ' | ' ! | i
Clarn0==eem—eeeaa= | 0-10|Loameeec-ecccana iCL, CL-ML{A-4, A-6} O ! 100 195-100!85-100{55-90 | 25-40 | 5-15
110-24iLoam, clay loam jCL {A-6, A=7! O  195-100190-100}80-100}55-85 | 30-45 | 10-25
{24-60iLoam, clay loam |CL-ML, CLiA-4, | 0  190-100{90-100i80-100{50-80 | 25-45 | 5-20
' 5 i | A-6, ] ] ' I i ] ]
i ] i ! A-T ] ' ] ! ] i ]
] | ) ] | | | | i ] i
Cr*; i ] ] ] ! ] i ! ' i i
Crossplain-—------ ! 0-8 !Clay loam======= fCL 1A-4, A-61 O | 100 | 100 {90-100{70-80 | 30-40 | 9-20
| 8-39iClay loam, clay iCL, CH {A-7 ! 0 | 100 !95-100!90-100!70-85 | 40-55 | 10-25
139-60iClay loam, loam }CL {A-6, A=7! O  195- 100'95 100'85 100'60 80 | 30-45 | 10-25
[] t 1 1 ] 1 ] (]
] ] I | ! t ] '
Dudley-===ccecce=a i 0-10jLoam-====acccea- {CL-ML, CL}A=-4, A=-6] O 195- 100'95 100} 90 100} 65 90 | 25-40 } 5-20
110-271Clay loam, siltyiCL, CH 1A-6, A-T7} O 195- 100.95 100} 85 100'65 95 | 35-60 | 15=35
| { clay, clay. | | | ! ' '
127-60{Clay loam, loam, |CL 1A-6, A-T7} 0-5 [95- 100.90 100! 80 100} 55 85 | 30-45 | 11-25
{ ! silty clay ! ' ' ] | I I ] ]
| | loam. ' i ] i | ! ] i !
i i i ] i ] ] i ! ] ]
DaA, DaBe==cecceaa-- I 0-36)Loamececcccaaaaa iCL, CL-ML}A-4, A-6] O i 100 190-100}80-100}60-85 | 25-40 | 5-20
Davis 136-60{Loam, silt loam, !CL, CL-ML|A-4, A-6} O 1 100 190-100/80-10060-85 | 25-40 | 5-20
] i. clay loam. i i i i ] ] ] ]
) ! i ! i ] i i ] ! ]
DeBemmmmcmmmmm————— ! 0=9 1LO8Memmcmm—————— {CL {A-6, A-4} O  190-100{90-100{80-95 {60-75 ! 28-40 | 8-20
Delmont { 9=17{Loam, fine sandy|SC, CL, |A=-4, A-6} O 180-100}{70-100}60-100{35-70 | 20-40 | 5-18
! | loam, sandy { CL-ML, | : i i ! ] i !
i | loam, | SM-SC ! i | ] | ! ! i
{17-60}Sand and gravel |SW=SM, 1A-1, A-2}) 0-5 |60-100{40-70 }15=-50 | 5=30 | <25 | NP-5
i ] i SM, ] i ] ] ] i i ]
' i | SP-SM, | ] ! ' ' ] i i
i ] | SM-SC 1 i ] | i | ! ]
1 ] ] 1 1 1 1 [] ] [] 1
1 ] ] I t I I ] ] ' ]

See footnote

at end of table.
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TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued
- T T T Classification Frag- | Percentage passing H 4
Soil name and {Depth} USDA texture | 1 .ments i sieve number-- iLiquid | Plas-
map symbol i i | Unified i AASHTO | > 3 | T ! 7 ! limit | tieity
- i i ' ] jinches} 4 | 10 | 40 __} 200 | |_index
i In | T H i Pet T T T i i Pet i
] ' | ] | ' ] i ] i !
DnA#: ] | ] i ] ' ! | i ] |
Delmont--ececcaaaa- i 0-9 jLoam-------cce--- iCL 1A-6, A-4} O 190- 100'90 100}80-95 {60-75 | 28-40 | 8-20
! 9-17|Loam, fine sandy{SC, CL, |{A=4, A-6) O 180- 100.70 100.60 100§35-70 | 20-40 } 5-18
' | loam, sandy i CL-ML, | ] 1 ] ] | ] !
] ! loam. | SM=SC ] | i | ] ] | |
117-60}{Sand and gravel |SW-SM, {A-1, A=-2} 0-5 |60-100}40=-70 }15=50 | 5=30 | <25 | NP-5
] ] | SM, i 1 ! i ] ' | !
i i i\ spP-sM, | 1 i i | i | |
! ! } SM-SC ' ! ] ] it i i |
] ] ] i i | ] i ] | |
Enet==-cmcecmccaao i 0-9 jLoam~eccmecaaua- {ML, CL 1A-4, A-6) O 190-100}85-100{70-95 {55-80 | 30-40 | 7-17
} 9-25iLoam, fine sandy|CL-ML, 1A=-Y, A-6} O 190-100}85-95 {60-95 j45-75 | 20-40 | 5-15
' ! loam, sandy } CcL, ] ] ] ! ] ] ] i
i i loam. | SM-sC, | 1 ] i i i i i
] ] | sC ' i | i ] i | ]
125-60}Sand and gravel |SW, 1A=1, i 0 160-85 {45-70 {10-60 | 0-15 | <20 | NP-5
i ! i SW-SM, | A-2, i ] | ] ! ! ]
' i | SM, i A-3 i | i i ] ! i
' ! | SM-sC ' ] ] i i ] ] ]
i i ; i i i ] i i ] i
EaC#* i ' | | i ! ] i ' ] i
EgaNememecmccccaaa— { 0-9 {Silty clay loam |CL, ML 1A-6, A-T7{ O {100 | 100 395-100}85-100I 35-50 | 10-25
! 9-271Silty clay loam jCL, CH 1A-6, A-T7} O i 100 |} 100 }90-100/80-100} 35-55 | 15-35
127-60)Clay loam, loam |CL, CH 1A-6, A=-T7} O 195~-100] 80 100|70 100'60 85 | 30-55 | 10-35
: ! | : ! ! | i
Ethan-=ec-ccccecaa | 0-9 |Loame=ececaacaaa jCL, CL-ML}iA-4, A-6{ O 195-100} 90-100.80-95 .55-80 | 25-40 | 5-20
| 9-22!Loam, clay loam |CL JA-6, A-T} 0-5 |95- 100.95 100{85-100{55-80 | 30-45 | 10-25
122-60{Loam, clay loam [CL-ML, CL{A-4, i 0-5 {90~ 100'85 100}75- 100.50 95 | 25-50 | 5-25
' | ] | A-0, ] i ) ! ! ! 1
' ' i | A=7 ] ' ' ] } ' }
1 | ] ! i ] i ! i H i
EDCmmmmmmmmmmmmm——— ! 0-9 {Loame-=cccemmae- {CL, CL-MLIA-4, A-61 0  195-100/90-100180-95 155-80 | 25-40 | 5-20
Ethan | 9-22i{Loam, clay loam |CL 1A-6, A-T7} 0-5 }95-100/95-100}85~100}55-80 |} 30-45 | 10-25
122-60{Loam, clay loam |CL-ML, CL}|A-4, i 0-5 190-100}85- 100.75 100150-95 | 25=-50 | 5-25
] ! | | A-6, ! | ] i ] ! ]
| : ] ! A-T ' ! ] ] i i ]
| ' ] ] ' 1 ] ! 1 ! !
EcD*: ] i i ] i i i i ! i ]
Ethaneeececcccacnaa | 0-6 |LoaMeeemecneenam JCL, CL-ML{A-4, A-6} O 195-100190-100}80-95 }55-80 | 25-40 | 5-20
\ 6-22)Loam, clay loam |CL 1A=6, A=-T7} 0-5 }95-100}95-100/85-100!55-80 | 30-45 | 10-25
{22-60iLoam, clay loam |CL-ML, CL}A-4, i 0-5 190-100;85-100{75-100}50-95 | 25-50 | 5-=25
i ! ] | A-6, | ] ) i ' | !
i ' ! 1 A=T | ! ] ! i ' }
| ] ' o | i ] ] i ] ]
BettSemmememccaana ! 0-9 JLoam-=eeeeac—ua- iCL, CL-ML}A-U4, A-6} 0-5 }90-100{80-100}75-100}60-75 | 20-38 | 5-15
{ 9-40}Loam, clay loam |CL {A-6, A-T7! 0-5 |90-100!85-100/75=-100}50-85 } 30-45 | 10-25
{40-60{Clay loam, loam }jCL EA-6, A~ 75 0-5 590 100'85-100575-100&50-85 i 30-45 } 10-25
| i ! i | ] i ] ] ]
HaB-=ceccccccccmaas | 0=9 }JLoame=ecceccacen iCL, CL-ML}A-4, A-6] 0-5 ]95-100}85-100}752100}50-85 | 25-40 | 5-20
Hand | 9-34{Loam, silt loam |CL, CL-ML}A-4, A-6| 0-5 |95- 100'85-100.75 1005085 | 25-40 | 5=20
134-60}Stratified silt {CL, SC {A-U4, A-6] 0-5 195-100}80- 100|70 100.35 80 { 20-40 | 8-20
! i loam to fine ! ' ] i I ! 1 i |
! | sandy loam. ! ! ! ! ] | i ! !
1 ) 1 ] ) ] ] ] 1 ’ t
t ] ] ] ] ] I I ] ]
HbA®: ! ] ] ) i ! i ] ! ] |
Hand———eeeeacccace ! 0-9 |LoamM=-————==eaac iCL, CL-ML{A-Y4, A-6] 0-5 {95-100{85-100}75-100]50-85 | 25-40 | 5-20
{ 9-36iLoam, silt loam |CL, CL-ML}A-4, A-6| 0-5 |95-100)85-100!75-100)50-85 | 25-40 | 5-20
136-60{Stratified silt |CL, SC 1A-4, A-6} 0-5 |[95=- 100.80 100!70 100135-80 | 20-40 | 8-20
! I loam to fine ' ! i ] ! ] ] ] |
! | sandy loam. i ' ' i i ! ] i i
| ! ] ) i ! } i ' ] |
Bonilla=eee—o=nca-- | 0-8 JLoa@meeemecmcecnca {CL-ML, CL{A-4, A-6}{ O i 100 195-100}75~-100150-90 |} 25-35 | 5-15
| 8-21{Loam, clay loam |CL 1A=6 i 0 i 100 195-100{85-100{60-90 | 30-40 |} 10-20
21-60{Loam, clay loam |CL 1A-6 E 0-5 | i 30-40 | 10-20
1 ] []
1 ] ' ] ]

See footnote at end of table.
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0-1001{85-100}75-100,50-85
]

1 (]
1 '

T 1 1 _Classificatlon__iFrag- | Percentage passing i i
Soil name and iDepth} USDA texture | T iments | sieve number-- iLiquid | Plas-
map symbol | ! | Unified | AASHTO | > 3 | i T : i limit | tiecity
1 | i 1 tinches} 4 {10} 40 4 200 i index
T In | i i i Pet | H T i | Pet |
' ' i ] | ! | ] ] ] |
HeB#* ! i | ] ] i i | i ] i
Hande=mmmmmemeem- ! 0-9 |Loam==mmmmm=a=a= {CL, CL-MLiA-b, A-6| 0-5 195-100{B5-100{75-100{50-85 | 25-40 | 5-20
| 9-25iLoam, silt loam {CL, CL-ML{A-4, A-6! 0-5 |95-1001{85-100}75-100150-85 | 25-40 | 5-20
|25-60iStratified silt |CL, SC  }A-4, A6} 0-5 195-100180-100}70-100{35-80 | 20-40 | 8-20
| i loam to fine | ] ] i i | i i '
' ! sandy loam. ' | ! ! i i i ] ]
] ] ] i i ) 1 ! i ] |
Davison=-=--mmmmm-= | 0-10}Loam=n==mnnaaen= {CL-ML, CLiA-l4, A-6} O :95-100.95-100:85-95 160-75 | 25-40 | 5-20
}10-22{Loam, clay loam {CL, CL-ML}A-4, A-6} O 195-100195-100:85-100]60-80 | 25-35 | 5-15
}22-60{Loam, clay loam {CL=ML, CL}A-4, A-6! 0-5 }95-100}95- 100'85 100.60 80 | 25-40 | 5-20
1 [] 1 1 1 ) ]
Haa® | | | | E i | | ' E |
Hand=--ce—ccecaaaaa ! 0-9 |Loam~-—ceacacaaa {CL, CL-ML}A-4, A-6} 0-5 195-100585-100}75-100{50-85 { 25-40 |} 5-20
! 9-27!Loam, silt loam |CL, CL-ML}A-4, A-6] 0-5 195-100}85-100{75-100!50-85 |} 25-40 |} 5-20
127-60})Stratified silt |CL, SC |A-Y4, A-6} 0-5 }95-100{80-100}70-100}35-80 |} 20-40 | 8-20
] i loam to fine ! | ] ' i | ! | '
| i sandy loam. ] ] ] ] i | i i i
] ] ] i ] ] ] i | i ]
Davison-e-=wecacaa i 0-10iLoam-=-====aceu-- JCL=-ML, CL}A-4, A=-6} O 195-100}95-100}85-95 [60-75 | 25-40 { 5-20
110-22iLoam, clay loam {CL, CL-ML}A-U4, A-6} O {95-100}95-100{85-100{60-80 | 25-35 | 5-15
{22-60}Loam, clay loam }CL-ML, CL{A-4, A-6} 0-5 [95-100{95-100}85-100}60-80 |} 25-40 | 5-20
] i ' ! ] ] ] i i | i
Crossplaine~~=ee-=- i 0-8 {Clay loame=w-==- {CL {A=4, A-6} O ! 100 | 100 }90-100}70-80 } 30-40 | 9-20
| 8-32iClay loam, clay CL, CH 1A-T | 0 ! 100 195-100!90-100i70-85 | 40-55 | 10-25
;32 §0iClay loam, loam |CL 1A-6, A-7{ O  195-100{95-100}85-100|60-80 | 30-45 1 10-25
1 ] ] 1 ] 1 1
' ] 1 ] t ] ) 1 I 1
HeB* ] | ] ] ] i ] i ] ) i
T, } 0-9 {LoaMe=msemmmmmen |CL, CL-MLiA-4, A-6} 0-5 195-100{85-100175-100{50-85 } 25-40 | 5-20
{ 9-25!Loam, silt loam [CL, CL-ML{A-4, A-6{ 0-5 |95-100}85-100{75-100{50-85 | 25-40 | 5-20
125-60}Stratified silt {CL, SC  {A-4, A-6! 0-5 195-100}80-~ 1oo.7o 100{35-80 | 20-40 | 8-20
i | loam to fine | i ] i | | i i i
] | sandy loam. | ] | i ] ] ] i ]
1 1 ] 3 ] ] 1 ] 1 []
t 1 t ' t t 1 ] ] 1 ]
Ethan--—ccceaccaa- | 0-8 iLoaM~wemencacaax iCL, CL-ML{A-4, A-6} O 195-100490-100{80-95 }55-80 | 25-40 |} 5-20
| 8-22|Loam, silt loam |CL {A-6, A=7) 0-5 [95-100}95-100}{85-100{55-80 | 30-45 } 10-25
122-60}Loam, silt loam |CL-ML, CL}A-Mé i 0-5 190-100}85-100{75=-100;50-95 i 25-50 E 5-25
i ! : | A-6, i 1 i | | 1 i
] | ] i A=T ' | ] ' i ' '
] ] ] | ' | ! | 1 ! |
La=——mommmmmmmemee { 0-20{Silty clay loam jCL, CH, |A-T {0 1100 | 100 195-100]85-95 | 40-65 | 14-35
Lamo | i ! ML, MH | ) i i | ! ] i
129-60{Silty clay loam,|CL, CH {A=T, A-6] O 1 100 } 100 }95-100}85-95 | 35-60 | 10-35
i | silt loam. DML, MH ] | ' i i )
1 1 1 1 ) ) () )
1 ] ] ] I ] ' i t ] '
SQuememmcca———————— i 0-16!Silty clay loam {ML, CL 1A=4, i 0 { 100 | 100 {90-100;70-95 { 30-45 |} 7-20
Salmo | ] i ! A-6, ' i i ] ] ! i
] i i | A-T ] | ' ' ] ] i
116-60{Silty clay loam, {CL 1A=6, A=T} O i 100 |} 100 195-100{85-95 | 30-45 | 10-25
] ! silt loam, clay! ] ! ' | i ] ] i
] ! loam. ! ] | i | ] ] ] '
TaD*: | ! ] i ! ] | ! | ] )
Talmoweococccaaaaa i 0-7 iGravelly loam---}CL, SC, |A-U4, A-6! 0-5 |B0-100}70-100}55-95 jU40-75 { 20-35 } 5-15
] i | SM=-sC, | ) | | | 1 i i
i | i CL=-ML ] ] | i ' i ] i
\ 7-601Sand and gravel (GW, GM, |A-1 } 0-5 {40-80 130-50 {15-35 | 0-15 | <20 | NP-5
| i | SW, SM | | i i i i | 1
! ] ] | i | ] | i ! |
BettSeceaoanaaaaaa ! 0-9 |Loam==eecccccaa- {CL, CL-ML}A-Y4, A-6! 0-5 ]90-100/80~-100}75-100}60-75 | 20-38 | 5-15
{ 9-40i{Loam, clay loam }CL 1A-6, A-=T7} 0-5 190-100}85-100}75-100}50-85 | 30-45 } 10-25
{40-60{Clay loam, loam }CL {A-6, A-Ti 0-5 |9 ! 30-45 | 10-25
1 ] ] [l ] ]
I ] t ] ] ]

See footnote at end of table.
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SOIL SURVEY

r |__Classification__|Frag- | Percentage passing T
Soil name and Depth| USDA texture | - i iments | sieve number-- Liquid | Plas-
map symbol | | Unified | AASHTO | | T : H limit | ticity
] ] 1 1 ] ] 1 1 ] index
| ] i | I ) i L U 1+
In | ) T i i | T T Pet |
! i ! i ] ] ! ] !
Thescecmcncmccnanam 0-17181ilt loam--==--- {ML, CL tA=U, A-6) H | 195~ 100'80 1 27-40 { 5-15
Tetonka 7-35i{Clay, silty {CL, CH 1A-6, A-T| i 195-100}85-100}65=1 35-65 | 15-=40
! elay, clay | i i i | ] ]
| loam. ] ] ! ] ] i ]
35-60{Clay loam, siltyiCL, CH A6, A-T! : 190-100}80-100] 30-65 | 15-40
! clay, clay. ] ] i | ] i ]
| | | i | | | ]
Tc¥: ' ] ] ] i ] ] |
Tetonkaeeeenecacwua 0=17181i1lt loam-==~=-- ML, CL {A-4, A-6} 1 | 195- 100.80 1 27-40 | 5-15
17-351Clay, silty CL, CH {A=-6, A=-T| i 195-100185-100}65-1 35-65 | 15-40
! clay, clay i | 1 i | i i
! loam. 1 ! ! ] ] ] !
35-60|Clay loam, , CH 1A=6, A-T| ] }90-100}80-100155-95 | 30-65 | 15-40
! clay, clay. 1 i E i 1 i :
] ' ! i ! i !
Canisteo~remceecaa 0-9 |LoaMe~c——c—cceas | -—- H 195-100{95-100}85~100}60-90 40-50 | 15-20
9-30iClay loam, | === i 195-100{90~100}85-95 |65-85 35-50 | 25-35
0- 60'Clay loam, , SM, | --- H 190~-100{80-95 [60-90 }40-80 30-40 | 5-15
! sandy loam. SC, ML | ! E E ! ] '
] ] ' ] | ! | |
Tderemmeeecccmnnm——- 0-17181ilt loame~==--- CL, ML 1A=-4, | i } i90-100ﬂ85-100 30-45 | 5-=20
Trent ] : ! A-6, ] ! ] i » ]
] | A=T7 ! ! | i ]
7-301Silty clay 1A-6, A-T| ! i 190~ 100'85 100} 35-50 | 11=25
0-56!Silt loam, A-6, A-7| | 195-1001 90- 1oo.70 100} 35-50 | 11-25
! clay loam. i i ! i i
6~ 60.Clay loam, EA-6, A-T1H i |95 100.85 100.70 85 35-50 | 11-25
1 ] 1
] t ) ]
TeDeocccnconncnnnaa 0-7 .Gravelly loam=-=-={CL, SC, {A=U4, A-6; 580-100.70-100|55-95 !UO-75 20-35 | 5-15
Talmo | SM-SC, | ] ] ' ] | 1
| CL-ML H H H i 1 i 1
7-60)Sand and gravel |GW, GM, |A-1 1 ! i ] ! <20 | NP=5
] SW, SM | i | ] ! ] ]
! ] | i ] ] ! !
Wal, WbBe=ewmceaacaa 0-8 1Silty clay L, ML {A=6, A=T] 1 | 195-100}85-100] 35-50 | 11-25
Wentworth 8-20{Silty clay L, CH 1A-6, A-T1 i | 195- 100‘80 100} 35-55 | 15-30
! silt loam. ] | | | ! ]
20-U45|Stratified L, ML VA=l ] i i H 100:60-100 30-50 | 5-25
! clay loam ! A=6, ] ] | ' ] i
! silt loam. | A=T7 ] i ] i ] !
45-60)Clay loam-==e--- 1A-6, A-7! E i i i 35-50 E 11=25
] 1 1 []
] ] ] ] t ] ] ]
WcB*: i ! i i i i ] ]
Wentwortheeeeee—-a 0-8 {Silty clay L, ML 1A=6, A=T! ] | 195~ 100'85 1001 35-50 |} 11-25
8-20}Silty clay L, CH {A=6, A=T| i i |95 100'80 100' 35-55 | 15-30
! silt loam. ] i ] ] 1
20-45|Stratified , ML 1A=, i i 195-100 85 100} 60 100' 30-50 | 5=25
| elay loam | A-6, i i i a | } |
! silt loam. b A-T ] i ] ! i ! |
45-60iClay loame-===== 14-6, A-T) ! :95-100'85-100:70-85 | 35-50 | 11=25
] ] 1 [] | 1 ] []
] 1 ! ] ] 1 1 ]
Ethan----ececcema== 0-9 |LoaMe-ceeeceaa—a- CL, CL-ML}A-4, A-6] 195- 100.90 100'80 95 }55-80 | 25-40 } 5-20
9-22Loam, clay 1A-6, A-T! 195-100}95-100}85-100}55-80 | 30-45 | 10-25
22-60jLoam, clay tCL-ML, CL:A-‘Jé i :90-100385-100575-100}50-95 i 25=50 | 5-25
] ! | A-6, ] i ] | ! | |
' | A=7 ' ! ! ' ]
i ! ! ] ] ' !

See footnote at end of table.
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TABLE 14 .,-~-ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued
! | 7_Classification [Frag- | Percentage passing i T
Soil name and iDepth{ USDA texture | H iments | sieve number-- tLiquid | Plas-
map symbol | i } Unified | AASHTO | > 3 | J H i P limit | ticitvy
. ! ; | i tinches] 4 i 10 | 40 ! 200 ! | index
i In | ] T | Pt 1 | ] i { Pet |
] i | ] | i i i i ] ]
WdA®; i i i i i i ] ] i ] ]
Wentwortheeeeceae-- i 0-8 iSilty clay loam jCL, ML VA=6, A=-7! O 1 100 | 100 195-100;85-100] 35-50 | 11-25
| 8-201Silty clay loam,ICL CH 1A-6, A-T7} O } 100 | 100 }95-100}80-100} 35-55 | 15-30
: { silt loam. ] i ] i i i i ]
120-45|Stratified silty.CL ML 1A-4, i 0 ! 100 195-100185-100{60-100} 30-50 | 5=25
! | elay loam to ! | A-6, H 1 ! 1 i i ]
| ! silt loam. i | A-T7 i ! i i ] 1 ]
1“5-60&Clay loam==ece—x iCL {A-6, A-T) 0-5 | 100 395-100%85 100'70 85 | 35-50 | 11-25
] ] ] ] ] 1 ]
] ] ' ] t t I ] !
Trent-=-=ececmeaa- i 0-1718ilt loam===c==- iCL, ML VA=Y, " i 100 } 100 .90 100'85 100} 30-45 |} 5-20
i ] ! ! A-b, i i | i ' ! i
] i i 1 AT 1 i ] i i i ]
117-301Silty clay loam {CL {A-6, A=-T} O i 100 |} 100 (90- 100'85 100} 35-50 | 11-25
130-561S11lt loam, silty|CL {A=6, A=7! O | 100 1{95-100}90-100}70-100} 35-50 | 11-25
] | elay loam. ' ] ] | ' ] I ] ]
156- 60.Clay loam, loam 'CL 1A=6, A-T7} 0=5 } 100 195-100585-100:70-85 1 35-50 E 11=25
| i | i i i i i i
Tetonka-====------~ | 0- 17.Silt loam--===-= .ML, CL {A=4, A-6} O { 100 | 100 [95-100{80~100] 27-40 | 5-15
117- 35.Clay, silty iCL, CH tA=6, A=T} O i 100 {95-100!85-100}65-100} 35-65 | 15-40
! i clay, clay i i ] | i ] i i i
] ! loam. i ] i ] i ] ] | |
135-60{Clay loam, silty|{CL, CH 1A=6, A=-T} O { 100 190-100{80-100{55-95 | 30-65 | 15-40
! | clay, clay. ' | ] ! ] ! i ] ]
] i | ] i ] | i ] ] ]
Whe—mmmeccccc e ! 0-34)Silt loame-e===- iCL 1A-6, A=T} 0 i 100 |} 100 195- 100‘80 95 | 30-45 | 10-20
Whitewood 134-601S11ty clay loam |{CL, CH 1A-6, A-T{ O ! 100 | 100 {95- 100'80 95 | 35-55 | 15-30
] 1 ] ] 1 1 1 (] ] 1
] t t ] 1 I 1 ] ! 1
Womommmcm e e e { 0-161Silty clay loam jCL 1A-7 10 i 100 | 100 195~ 100'85 95 | 42-50 | 17=-22
Worthing 116-381Silty clay, {CH 1A-T i 0 { 100 |} 100 {95-100{85-100} 50-70 | 22-40
' i silty clay 1 i ' i i ] i | \
] ! loam. : | ] | ] i i ] i
138-601Silty clay, jCL, CH {A=T, A=6] O i 100 195-100}90-100}70-95 | 35-60 | 20-35
| | silty clay ] | i ] | ] ] | ]
] i loam, clay : | ] ' 1 ] ] 1 ]
i | loam. ] ] ] ! i i ] i i
i | i \ | i i i ! i i
* See map unit description for the composition and behavior of the map unit.



SOIL SURVEY

The erosion tolerance factor (T) is for the entire

TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS

[The symbol < means less than; > means greater then.
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* See map unit description for the composition and behavior of the map unit.
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[Absence of an entry indicates that the feature is not a concern.
as "rare," "brief," and "perched."

The symbol < means less than;

TABLE 16.--SOIL AND WATER FEATURES

> means greater than]

SOIL SURVEY

See text for description of such terms

T ] Flooding High water table i
Soil name and  |Hydro-} I 1 i | Potential
map symbol | logic!| Frequency | Duration | Months Depth } Kind ! Months | frost
igroup | | i ! H | 1 action
] i i | i Ft T i i
! ! ! i ' | ! |
Bieemmmemm—me————— ! D |Frequent====jLoNgeeeeceex { Nov-Jdun | +1-3.0 [|Apparent | Jan-Dec |High.
Baltic* ! i | i | i ] !
i | ! ] ! ! ] !
2] e T T ! D |Frequent-~-~{Very long---| Jan-Dec | +1-3.0 |Apparent | Jan-Dec |[High.
Baltic# ! ! ] ] ! ! | }
(- 1 i i ] ] | !
BeE--=-m—---- ~-===}{ B {None-—-=wu-x i -— ! -—- 1 >6.0 i -—- ! -— iModerate.
Betts ! ! i i ] ; ] |
] | ! i | | ] ]
BdB---ecemccancana | B iNongewaw—u-a i -— | =-- i >6.0 | e-- ! -—- |Moderate.
Blendon ] ] ! | | | ! ]
] ] | ] | | | i
BOomeeccccccccncnaaa | B iFrequent----{Brief-e—=—ee-- { Apr-Oct | >6.0 ! — H -—— IModerate.
Bon } } ! i | | i !
| | ! ] ] | ! ]
Cammmmmecccccccca" } B/D |Frequent=---|Briefeca-caa- { Apr=Jdun | 1.0-3.0 |Apparent | Nov=-Jun |High.
Chaska ! | i ! | | ! ]
! ! i | ] ] ] ]
(o R e ] | C/D |Frequente=---|Longe=eccece=- | Mar-Oct | 0-3.0 }Apparent | Oct-Jun |High.
Clamo | H ] | | i ! !
| | | ] ! ! ] |
CeB, CeCmmmmmccaaa i B iNone=mcewua- | ——— ! -——— 1 >6.0 i -——- ! -—- {Moderate.
Clarno | | ] ] ] } ] !
i | | i | ] ] !
Cda#w; i ! | 1 } | | i
Clarn0eeececece—— | B iNoneeeeacaaa i -—- H ——— 1 >6.0 ! -—- 1 -—- IModerate.
] ] i | ! ! ! ]
Bonilla~=ccceccea- i B {Occasional |Very brief | Apr-Oct | 3.0-6.0 |Perched | Oct=Jun |Moderate.
! ] ! ! ! | ! |
CeB##: i ] i ! | ! | }
Clarn0eemececcccca= i B {None=eecccaa ! ——- 1 -——- | >6.0 ! ——- i -— |Moderate.
! ! ! i ! ! ! |
Davisone-wececaea ! B iNone~ewocaaat -—- | -—- | 1.5-6.0 |Perched | Mar-Jun |High.
} ! ! i | | | '
CrA%S; i ! ] | ] | | !
Clarno==ewee=== --{ B ENone -------- 1 - i -——- | >6.0 | -—-- 1 ——- {Moderate.
] i ] ! i | ! |
Davisone-=eecececaa i B iNonew—wwu=- -l -—— 1 -——- ! 1.5=-6.0 |Perched | Mar-Jun |High.
] ] | ! | ! ! !
Crossplaineeece=- ! ¢/D |Frequent----|Brief------- } Sep=Jun | 1.0-4.0 |Perched | Sep-Jun |High.
! | | ! ! ! | !
ChB##; ' ! ! ] | ] ] !
Clarno==--- e=====} B INone==eewu-==| -—- 1 -—- ! >6.0 ! -—- | -— iModerate.
| | ! ! | ! | i
Ethaneeececececcacaaa i B {None==me=uax ! -— ! ——- | >6.0 i -—- | ——— iModerate.
i | | ! ! | |
Chkemmemcmccccccaa-" | C/D |Frequente==-|Briefeeeeee-| Sep-Jun | 1.0=4.0 |Perched | Sep-Jun |{High.
Crossplain ! | ! ! | ] | |
} ! ] i | ! | ]
Colt#; 1 ! | i ] ! | |
Crossplain------ -} C/D iFrequent----iBrief ------- i Sep-Jun E 1.0-4,0 }Perched : Sep=-Jun {High.
} i | i
Clarn0o===eceeve=-n { B |None-~==-==~ ! -— i ——- ! 3.5-6.0 {Perched | Mar-Jun |Moderate.
! | ! | ! | ! !
Cri#; | | ] ] ] ! } H
Crossplain----~--] C/D |Frequent----{Brief---~---| Sep-Jun | 1.0-4.0 |Perched . Sep=Jun |High,
! ! ] ] ] ! ]
Dudley-~==c=wwe==| D |Frequent----|Briefe-cecce= { Mar-Oct | >6.0 | -—— | -——— {Moderate.
] ! ] ! ! ! |
DEY EEEEERTA —eccmaa i B |Rare=eecacca ! -——- ! - ] >6.0 ] -——- ! -——- iModerate.
Davis | ] ! ! ! ! 1 ]
| ! ] : ] 1 ] !
DaBe~ewee= memece—~ i B {None=-=m==m- ! —— | ——— ! >6.0 { ——— ! ——- iModerate.
Davis ! ] i ' ! | i |
! ! i i ! ] ! i
DeBewewccccaccaaa- ] B INong===ca-w- ! -—- ! -——- | >6.0 | -—- i -—- |Low.
Delmont ! ] ] ] | | |
! i ! ! ! ] |

See footnotes at end of table.
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TABLE 16.-~SOIL AND WATER FEATURES--Continued

McCOOK COUNTY, SOUTH DAKOTA

—
© c
P O . . . . . . . . . . . .
D Wt v o o o o o o [ [ v o )
c o PR P e Pt e P » PO
SRS © © © @ ® ® ®© @ @ © ®© ©
P @ CERT Y [ S s [ . . < . . [ . . = . -
o - - e o o ® O o o o » < 0 o <o * o < F=i - 0 < =
a. z = w T T T T O T o T W T W W T O W ] 2 v W ]
o o —~ O O o O O o O o O A O O = -t o O -~
L JEE R | = = = = = = = = = = T = = = = = [ - -] =
0 =1 ] c c > = 3] (3]
= = ] 3 3 @ >3 [ @
) ) 1 ] 1 | 1 | ] [ [t | I T [} 1 = - [ [ =) (=
=4 ] [ ] 1 ' ' 1 ' ] ' 1 ] 1 ] ] | I 1 | [ ] [ [
) 1 1 ' 1 ) 1 ] [} [ 1 5 1 [ % 1 ] > o, [ ] <] c
= 133 @ o o o @ © ©
L) (o] = = 1] = 2] - -
—t
O = e e e e e e e e e e e e e e e e e e e e e e e - e . = ims - - - n - — —— = = ————
@
2
Fe) FE)
[ ] o o o o o o © o
o] c© 1 1 ' 1 1 [ 1 t 1 o 1 ) ' o @ [} 1 @ ) ] 1 o )
EE] ] 1 1 ] 1 1 1 1 t 1< [~ 1 £ < | 1 9 [ t 1t <
@l 1 1 [ 1 [ ' 1 ' ] 3] ] 3] 1 [SI] [ 1 © @© [ 1 3] [3)
= 5 < [V =% . 5. %
[ [ o @ o, a, [ [
< a. a. -V <t < a, a,
grl e e e e o e e e e e e i e o e i e e e e e e e e e e e e e —— i . . b T —————_——————— ———— - i —— -————
kal
fed
o o o o o 1) o [=)
< o o o o o o o o o (=} - o . . o © . . o o . .
i) Fe) . . . . . . . (Vo) . O . O = . - o o . — —
ol [VoRNEVY V=T~ Ve } V=T Vo B Vo] 0 [ v ] V=) 1 1 [V SRV 1 ] (V=T ] ]
Q A A N N ~N ~NT "N Y N o A n A [Te} o oY N o o N N o
a . . . . . .
o™ — - — o — —
+ +
e e e e e e e e e e e e e e e e e e e e e e e e e e ——— = - ——— —— -~ —— - - = —— o = ——— —— o ——
0 Fe} =4 w0 Fe ] ]
E= 3] > 3 3] [ )
» ] t 1 ] | | | 1 1 O | ] ] [ 1 [l o ] 1 a a
< [ [ 1 ] ] 1 1 [ ' ] ] 1 ] 1 1 ] t ] ' ) 1 ] ]
) t t ] t 1 | 1 ] ' < 1 ' t [ Q, ] ] [% [ ) 1 c <]
= a, @ © © © ©
< %2} = = - ]
e e e e e e e e e e e e e e e e e e e e . e e e e — A A A T o A e e . o e oy T ——————————— ————— A — T —— i = ———— e ——
] ] ' ] )
¥ ] 1 v '
= Gt ] t ] t G
o O o t ] 1 0 o0
[ =] —t ot ] (] 1 o o
4! 4 1 1 ] 1 ] t ' ] 1 S ' 1 | t t ] 1 ] 1 ] ] o <]
ol @ ] 1 ' 1 ] 3 ] t 1 o ) ] 1 ' ¥ ] ] ' t [ [ —
ol < I b ' 1 ] ' ] ' 1 1 ' ' [ 1 [ G ] 1
ot o b [ ) ] > >
—~ O 5 - ~t -t 5 8
txe G [N s = @ o
= o m m = =
b e e e e e e e e e e e e e e e e e e o e e e e e = o e e = — e o o e e o e o e o e
] ] ] ' t | ] 1 ] ] | 1 | 1 [} ] | 1 ] | |
1 1 1 [ t 1 ' 1 1 ] [l 1 1 ) ' 1 ] t ] 1 1
> 1 ] ' [ ] 1 ] 1 [ t 1 ] ) ] ] [ ] | ' | 1
3] 1 [ ] ' ] ] ] 1 t © ] 1 1 1 [ ' ] [ [ ] ] | [
< ] ] ' ] t | t 1 ] c ] ] ] [ ' ] c o) ] [ Fx)
) ] t ] ] 1 ] ] 1 ] o ] 1 ] 1 o ' ] o o 1 t < c
3 ] t t t 1 1 1 1 o t ) ] ' [ ' [ (7] ] ] ) )
o ] ] 1 ] 1 ] 1 ] t ] t 1 ] [} o] ] ' n > ] t 3 =]
) o o o o o o O o o ®© o © v o o o o ® o v o o o
s c o c < < o = o= c o c < c £ o c c© o @ c £ o ]
| [ o o o o o o o o o © o © o o % o O ©o [ o 0O % [
r = = = = = =z = = = O = = = = In = = O fz. = = i [
10
o al
LS a a [=] a
= O O @ m m m @ m @ m m @ @ m m MmN Qo @ © ~ < MmN ~
F Y [S) [8) (S (83
= o
e e e e e e e e e e e e e e e e e e e e e e e e e e e e e v e . = e v e = = = — ———— e A R e o e = —— = ————— ——
1 ] ] ] t 1 t 1 | ) ' | | ] 1 1 | 1 ) t 1 1 ]
] ] 1 ) ] ] t 1 1 ) ] 1 1 1 1 1 1 1 ] t v ] ]
! 1 ] 1 ) 1 ] | ] t ) 1 ) ] ] 1 1 1 1 1 t ] ] 1
{ o ) ) ] ) 1 1 t 1 1 ' ] ] t | 1 ] ] | 1 ' t ] |
[ ] ] 1 ] ] 1 ] 1 t ] | 1 ] ] ] ' 1 1 t ] ] 1 1
@~ ] t ] t ] ] | 1 T 1 1 1 ] ) ' t 1 1 ] | ] ] ]
o 1 1 1 ' 1 ) ] [ 1 ] ] ] ] ) [ t 1 [ ] ] 1 ] 1
0 ] 1 ] t \ ] ] ] ] t ' ] [ ) c 1 t 1 t ) 1 ] 1
E E ] 1 ] ] 1 ] ] 1 1 1 ] ' ] [ ] t ] t 1 ] 1 |
@ > [ t ) ] 1 1 ] ] ] [ [} [} ] ] @ ] ] ] t ) 1 K =
cw P t ] 1 1 1 ) ' 1 @ 1 o 1 [~ ] 1 ] ] [ 1 [ 4]
c 1 1 | ] ] | t [ t o ] o a ] [ t ] ] ) (] ~
—~ Q. O 1 [N c 1S e @0 1 el et [Z BT | n o0 .- o t 10 <=0 ® t < =]
— ® = E » =®= cC ® 1@ % © 1o ®*T A ®= T A T A W ®Y @ t o 1E = g » to -0
o E =~ © x © O to ®x <o 1S *x £ © ®xC > xe > 0O % £ 1 € [ s PP x D
(%] <® C© OW L VP QAP O OO <® O @M® @®@ <T@ @©@ L MO I ® 1@ as o 1o = o
O W O W O Ow @M O O M O O VT A O O W ©.0 «©v) Gk~ @M O O
] a [ £21 (%} = fo o] = x T & (%] e (3 =

See footnotes at end of table.
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TABLE 16.--SOIL AND WATER FEATURES--Continued

H 1 Flooding 1 High water table H
Soil name and  }Hydro-} 1 ] T i ] ! Potential
map symbol | logic} Frequency | Duration | Months | Depth | Kind | Months | frost
lgroup | i i | ] ] ! action
] i i T H Ft T T T
] ] ] 1 1 ] 1 1
t i ! i I ] 1 ]
LLH ! i | ] | ] i ]
Canisteom=em—acu- i C/D |Frequent-===|Briefeee-- -~} Mar-Jun | 0-1.0 |Apparent | Oct-Jul |High.
! ] i i | | i |
Tdeee~—mcecccccea= ! B iFrequent----|Very brief | Oct<Jun | 3.0-6.0 |Perched | Oct=dJdun |{High.
Trent ! i | | | i i i
| i ] i ] i ] '
TeDecoconcanccaaa- i A iNone-=eewcao- ! --- ! - i >6.0 ! ~—- ] -—- | Low
Talmo i | i | ! ] ! |
' } ! ! ] | i |
WaA, WbBe—eocaoaaa ! B |None===m=- -- - T— bo>6.0 ) ee- I iHigh.
Wentworth ] ! ! i ] ! ] ]
1 ] 1 1 ] ] 1 ]
I ] ] 1 ] ' I ]
WeBH#: ! ! ! { i i i !
Wentworth-=--ce-a- i B INone=~--~ --=i -—- i -——- | >6.0 1 -~ ! -——- |High.
1 ] [} ] [} 1 ] 1
] I I ] t ] ] ]
Ethan---ecceccaea- i B iNone====euua i --- ' -——- ! >6.0 ' ~—— ] ~——- {Moderate.
) ] ! } ! ! i |
WdA%#: ' ] ! ' | i i ]
Wentworthe---caa- { B INone====- -—- -— 1 -—- | >6.0 t - 1 ——- {High.
| ] i ] | ! i i
Trent-ee--- ~w-==={ B jFrequent----|Very brief | Apr~Oct | 3.0-6.0 |Perched } Oct-Jun }High.
] 1 1 1 ] ] [} ]
e | | | | | |
Tetonkateeeeea- -={ C/D |Frequent----i{Very long-~-| Jan-Dec |+1.0-1.0 |Perched | Jan-Dec |High.
i i } i ' i | ]
[ { C/D |Frequent----|Very brief | Sep-Jun | 0-2.0 |}Perched ! Sep-Jun |High.
Whitewood ! ! ] ] i | | ]
! | ] | ] | i ]
e i D |Frequent----|{Very long-~-| Jan-Dec |+1.0-1.0 |Perched { Jan-Dec |High.
Worthing® ! i 1 ! i i i t
i i i i i i i L

¥ A plus sign in the column showing depth to the water table indicates that the water table can be as
high as the specified number of feet above the surface. It applies only to the first number in the column.

#%* See map unit description for the composition and behavior of the map unit.
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TABLE 17.--CLASSIFICATION OF THE SOILS
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T
i
Soil name H Family or higher taxonomic class
]
B i
i
Baltic----cccmeccmccccaeo { Fine, montmorillonitic (calcareous), mesic Cumulic Haplaquolls
BettS~c-ccmcccmma e | Fine-loamy, mixed (calcareous), mesic Typic Ustorthents
Blendon--=e-—ecccccccccaaaa { Coarse-loamy, mixed, mesic Pachic Haplustolls
BONeosemcmccccccc e cacee e i Fine-loamy, mixed, mesic Cumulic Haplustolls
Bonilla-—--c-cncecccnncaa- { Fine-loamy, mixed, mesic Pachic Haplustolls
Canisteo-=c=weeaccacaaao i Fine-loamy, mixed (calcareous), mesic Typic Haplaquolls
Chaska-===eccmccccccannaaa { Fine-loamy, mixed (calcareous), mesic Mollic Fluvaquents
Clamoe==-ccccecanaconccaaao | Fine, montmorillonitic, mesic Cumulic Haplaquolls
ClarnO==e-ccemccccccnnaca- } Fine-loamy, mixed, mesic Typic Haplustolls
Crossplain-c-ecccacccaaaaao } Fine, montmorillonitic, mesic Typic Argiaquolls
Davigeccecccccccnnnnnnanao { Fine-loamy, mixed, mesic Pachic Haplustolls
Davison=eece-ccccccccccceaa { Fine-loamy, mesic Aeric Calciaquolls
Delmont-=c-c-cccanmacaaaaa } Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Haplustolls
Dudleye--cc-cccmcccncceaa- ! Fine, montmorillonitic, mesic Typic Natrustolls
Egan--c-ccccccacacacnaaaaa { Fine-silty, mixed, mesic Udic Haplustolls
Enet-ce-—cccccrcnncenan- | Fine-loamy over sandy or sandy-skeletal, mixed, mesic Pachic Haplustolls
Ethan-c-ceccccccccmccnana—o } Fine-loamy, mixed, mesic Entic Haplustolls
Hand-=--cccccccccccnnnaa-- } Fine-loamy, mixed, mesic Typic Haplustolls
Lamo----—=ccwcocccocccacao ! Fine-silty, mixed (calcareous), mesic Cumulic Haplaquolls
SalmMo===ccccccmrcceccc——a— | Fine-silty, mixed (calcareous), mesic Cumulic Haplaquolls
Talmoe—eeccccmcmcnanreacaao i Sandy-skeletal, mixed, mesic Udorthentic Haplustolls
Tetonka-=weecccccccccanana | Fine, montmorillonitic, mesic Argiaquic Argialbolls
Trente—cceccceccccaccaaaao { Fine-silty, mixed, mesic Pachic Haplustolls
Wentworthecceccacccaacaaaao { Fine-silty, mixed, mesic Udic Haplustolls
Whitewood===ecceccccaaaaao { Fine-silty, mixed, mesic Cumulic Haplaquolls
Worthingesee-cerccccccaaaa | Fine, montmorillonitic, mesic Typic Argiaquolls
1
1

# U.5. GOVERNMENT PRINTING OFFICE: 1880-300-825/63
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