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This soil survey is a puhlication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies including the Agricultural Experiment Stations, and
local agencies. The Soil Conservation Service has leadership for the federal
part of the National Cooperative Soil Survey. The University of Nebraska,
Institute of Agriculture and Natural Resources, Conservation and Survey
Division, has leadership for the state 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 slatus, or age.

This survey was made cooperatively by the Soil Conservation Service and
the University of Nebraska, Consarvation and Survey Division. It is part of the
technical assistance furnished to the Upper Niohrara and White Natural
Resource District. The Upper Niobrara and White Natural Resource District
provided funds for some of the aerial photography and fieldwork.

Major fieldwork for this soil survey was completed in 1979. Soil names and
descriptions were approved in 1980. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1980.

Soil maps in this survey may be copied without permission. Enlargement of
these maps, however, could cause misunderstanding of the detail of mapping.
i enlarged, maps do not show the small areas of contrasting soils that could
have been shown at a larger scale.

Cover: Soils in the Alliance-Rosebud-Keith association are used mainly for
cultivated crops, both dryland and irrigated.
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Foreword

This soil survey contains information that can be used in land-planning programs in
Box Butte County. it contains predictions of soil behavior for selected land uses. The
survey also highlights limitations and hazards inherent in the soil, improvements needed to
avercome the limitations, and the impact of selected land uses on the environment.

This soil survey is designed for many different users. Farmers, ranchers, foresters, and
agronomists can use it to evaluate the potential of the soil and the management needed for
maximum food and fiber production. Planners, community officials, engineers, developers,
builders, and home buyers can use the survey to plan land use, selact sites for
construction, and identify special practices needed to insure proper performance.
Conservationists, teachers, students, and specialists in recreation, wildiife management,
waste disposal, and pollution control can use the survey to help them understand, protect,
and enhange the environment.

Greal differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are shallow to bedrock. Some are too unstable
tc be used as a foundation for buildings or roads. Clayey or wet soils are poorly suited to
use as septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations,

These and many other soil properties that affect land use are described in this soil
survey. Broad areas of soils are shown on the general soil map. The location of each soil is
shown on the detailed soil maps. Each soil in the survey area is described. Information on
specific uses is given for each soil. Help in using this publication and additional information
are available at the local office of the Soil Conservation Service or the Cooperative
Extension Service.

Sherman L. Lewis
State Conservationist
Soil Conservation Service
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Box Butte County, Nebraska

By Charles F. Mahnke, Dan R. Shurtliff, Rita Dallavalle, Norman P. Helzer,
Michael Fausch, and Larry G. Ragon, Soil Conservation Service,
and David R. Hoover, Jeffrey F. Worm, and Gayle Wentling,
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United States Depariment of Agricuiture, Soil Conservation Service,
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BOX BUTTE COUNTY is in the northwestern part of
Nebraska [fig. 1), it is bordered on the south by
Scottsbluff and Morrill Counties, on the west by Sioux
County, on the north by Dawes County, and on the east
by Sheridan Gounty. It covers an area of 1,065 square
miles, or 681,728 acres. Alliance, the county seal, is the
largest town.

Figure 1.—Location of Box Butte County in Nebraska.

Commerce and industry are important in the county,
particularly in Alliance, which has become an impaortant
railroad center. The railroad is a major employer in the
county. Agriculture is the main enterprise. Winter wheat,
corn, sugar beets, and field beans are grown extensively
for cash income. Alfalfa and potatoes are also grown.
Livestock ranching also is an important enterprise in the
county. Most of the ranches produce feeder calves.

Box Butte County has good facilities for transportation.

Railroads provide freight service to Alliance and
Hemingford. Air and bus service are also available at
Alliance. The county is traversed by several all-weather

surface highways. U.S. Highway 385 provides a north-
south route mainly in the eastern pari of the county.
Nebraska Highway 2 provides a route across the county
from the southeast to northwest. Nebraska Highway 87
is an east-west route in the northern part. Rural roads
are generally on section lines. A few of these are hard
surfaced, but most are crushed rock or dirt.

Public schools ranging from elementary grades
through high school are in Alliance and Hemingford.
Several elementary schools serve the rural areas of the
county.

About 36 percent of the acreage in the county
consists of soils in capability class I, as defined in the
section “Use and Management of the Soils.” Class |l
soils make up about 16 percent of the acreage; class IV,
21 percent; class V, less than 0.5 percent, class VI, 24
percent; class VII, 2 percent; and class VIil, less than 0.5
percent. Because inadequate rainfall limits dryfarming,
none of the soils are in class L

The soils in this county range from nearly level to very
steep. About 25 percent are nearly level, 32 percent are
very gently sloping, 18 percent are gently sloping, and
14 percent are strongly sloping. About 9 percent are
moderately steep, and 2 percent are very steep.

Most of the soils in the county are loamy or sandy. A
few in the northern part of the county are clayey. The
major solls on the uplands are loamy. These formed in
residuum weathered from Tertiary sandstone and in
locally wind-deposited material derived from fine-grained
siltstone and sandstone. Minor soils in the uplands
formed in eolian sand or alluvium. Soils in the valleys
formed mainly in alluvium or a combination of colluvium
and alluvium. Wetness from the seasonal high water
table and alkalinity are the principal limitations ot soils on
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the bottom lands. Floading is a hazard in some areas.
The alkalinity, wetness, and fertility of the soils and the
hazard of soil blowing are the principal concerns of
management on the valley soils. Soil blowing and water
erosion are the main hazards on upland soils. The
annual precipitation is near the minimum for dryland
cropping. Conserving moisturs, controlling soil blowing,
and maintaining soil fertility are other concerns of
management,

In Box Butte County, about 53 percent of the
agricultural land is cropland and about 46 percent is
rangeland. The rest is in woodland, farm roads, water,
and waste areas. About 54 percent of the cropland is
dryfarmed, and about 24 percent is irrigated.

The first soil survey of Box Butte County was
published in 1918 (6). This survey updates the first
survey and gives additional information and maps that
show the soils in more detail.

General Nature of the Survey Area

This section provides information about Box Butte
County. It discusses history and development;
physiography, relief, and drainage; geology; water supply;
climate; industry, manufacturing, and agricultural
business; and trends in agriculture.

History and Development

The Cheyenne and Sioux Indians were the first known
inhabitants of what is now Box Butte County. Around
1880, the area was occupied by cattlemen who made
use of the open range. The first large migration of
settlers across the county occurred in 1878 with the
opening of the Sydney-Deadwocd Trail, a supply line for
the gold mines of the Black Hills. The area was surveyed
in 1879 and opened for settlement in 1880. Nonpareil,
the first village in the county, was established about this
time. The first settlers, who came mainly from other parts
of Nebraska and from the eastern states and were
mainly of German nationality, established their
hormesteads along the Niobrara River.

Box Butte County was formed from the southern part
of Dawes County in 1886. Nonpareil was named the
county seat. Later the county seat was moved to
Hemingford. The town of Alliance was established in
1888 and became the county seat in 1898.

In 1890, this county had 5,570 inhabitants. The
population climbed steadily, reaching 11,861 in
1930. From 1930 to 1970 the population fluctuated from
a high of 12,270 in 1950 to a low of 10,094 in 1970.
Since the revival of the coal industry in the early 1970’s,
railroad employment in Alliance has grown dramatically,
increasing the population of the county to 13,696 in
1980,

Soil Survey

Physiography, Relief, and Drainage

Box Butte County is in the High Plains section of the
Great Plains physiographic province. Five general types
of landforms make up the county—a high plains table, a
rolling plain, an area of steep hills and escarpments,
sandhills, and stream valleys.

The Box Butte Table dominates the north-central and
central parts of the county and is a remnant of an
ancient high plain. It is a broad, somawhat flat tableland
that is dissected by entrenched drainageways. It slopes
to the east and southeast. This table is capped by loess
in most places.

To the west, south, and east of this tableland is a
rolling plain. It consists of eroded remnants of the
ancient high plains, which have been mantled in many
places by wind-deposited coarse, moderately coarse,
and loesslike materiais. On the steeper slopes the
underlying bedrock is commonly at or near the surface.

In the northern part of the county, rugged
escarpments, hills, and steep side slopes were formed
by the deep entrenchment of the Niobrara River and its
tributaries. The area is largely made up of eroded
material from Tertiary sandstone and has outcrops of
Tertiary sandstone and clayey siltstone at the surface in
many places. The bottom land of the Niobrara River lies
from 100 to 200 feet below the higher hills and
escarpments.

Along the southern and eastern borders of the county
there are areas of rolling and hilly sand dunes. The tops
of the higher dunes are 50 to 200 feet above the valley
floor.

About 9 percent of the county is in stream valleys. The
principal valleys are those of the Niobrara River and
Snake Creek. The Niobrara River Valley ranges from 1/8
to 1/2 mile in width, and Snake Creek ranges from 1/8
mile to 3 miles in width.

This county is drained by four major systems. In the
north, the Niobrara River and its tributaries, Dry Creek
and Sand Canyon Creek, drain about 12 percent of the
county. The Niobrara River enters the county in the
northwestern corner and flows north out of the county
about 8 miles east of the western border. Dry Creek and
Sand Canyon Creek are intermitient streams. They run in
a west to east direction, leaving the county about 11
miles west of the northeastern corner and entering the
Niobrara River in southern Dawes County.

The northeastern part of the county is drained by Box
Butte Creek. This creek is a perennial stream near the
eastern border of the county. It flows in a northeasterly
direction and leaves the county about 10 miles south of
the northeastern corner. It enters the Niobrara River in
western Sheridan County. This system drains about 15
percent of the county.

The east-central part of the county is drained by two
intermittent streams, Berea Creek and Hemingford
Creek. These creeks begin in the central part of the
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county and drain in a southeasterly direction, terminating
near the eastern border of the county into large basins
where the water stands until it evaporates or soaks into
the ground. These streams drain about 15 percent of the
county.

The remainder of the county is drained by Snake
Creek and its tributaries, chiefly Point of Rocks Creek
and Barrel Springs Creek. Snake Creek runs in an
easterly direction in the southern part of the county. Itis
a perennial siream in the western part of the county but
loses its streamflow as it moves east across the county.
Point of Rocks Creek and Barrel Springs Creek
tributaries are intermittent streams that begin in the
central and western parts of the county and drain in a
southeasterly direction into Snake Creek. Snake Creek
terminates near the eastern porder of the county al the
edge of the sandhills. Any drainage water that reaches
the eastern part of the county is absorbed rapidly by the
sandy soils.

The sandhill region, about 4 percent of the county, has
no surface drainage, because the soils are so permeable
they normally absorb all the precipitation that falls.

Box Butte County has an average elevation of 4,200
feet above sea level. It ranges from 4,580 feet near the
wast-central border of the county to 3,850 feet at the
termination point of Hemingford Creek and Berea Creek.
The Alliance airport is at an elevation of 3,930 feet, and
the town of Hemingford is at an elevation of 4,256 feet.

Geology

Outcrops of bedrock in Box Butte County are of
Tertiary age (3). The soils of Box Butte County formed in
material weathered from this rock and from
unconsolidated younger deposits of Quaternary age.

The oldest geologic exposures in the county are of the
Arikaree Group. The lower part of this group consists of
light-colored, fine-grained, massive sandstone and
brownish sandy siltstone. The upper part of the Arikaree
Group, known as the Upper Harrison Formation, consists
of very fine- and fine-grained, grayish brown, loosely
consolidated sandstone interbedded with white,
calcareous sandstone ledges.

Outcrops of the lower Arikaree Group are along the
Niobrara River in the northwestern part of the county
and are at or near the surface throughout most of the
southwestern part. Exposures of the Upper Harrison
Formation are throughout much of the west-central part
of the county.

Formations of the Ogallala Group are over the
Arikaree Group in the county. Four formations are within
this group. They are the Runningwater, Box Butte, Sheep
Cresk, and Ogallala Formations.

The Runningwater Formation fills an ancient stream
valley running east to west across the northern part of
the county. The formation is mostly composed of
massive sandstone and wavy bedded sandstone. The

color varies from pale yellow 1o light brownish gray and
white.

The Box Butte Formation is over the Runningwater
Formation in the northern part of the county and the
Upper Harrison Formation in the north-central and east-
central parts. The upper part of the formation is
composed of reddish to greenish mottled claystone or
clayey siltstone that has hard, white calcareous
concretions. The iower part is composed of reddish
clayey siltstone and fine-grained sandstone (4). Outcrops
of this formation are in the northern part of the county.
Norrest and Imlay soils formed in material weathered
from the Box Butte Formation. The Hemingford soils
formed in reworked material of this formation and are in
the northeast part of the county.

The Sheep Creek Formation is over the Box Butte
Formation in much of the northern and east-central parts
of the county and is over the lower Arikaree Formation in
the southwest carner. It is composed of greenish 1o
grayish, soft sandstone that has calcareous, cemented
sandstone ledges that are irregularly spaced throughout
the formation. Most exposures are in the northern part of
the county.

The Ogallala Formation is over the Arikaree Group in
the south-central and southeastern parts of the county. It
is composed of grayish or white cemented sandstone.
Most of this formation is exposed in the south-central
part of the county.

The unconsolidated Quaternary deposits are over the
Tertiary formations throughout the county, except where
these older formations are exposed at the surface. Most
of the Quaternary deposits are wind-deposited loamy
and sandy materiais or loamy alluvium.

Soils that formed in deep, wind-deposited loamy
materials are those of the Jayem and Keith series.
Tassel soils formed in material weathered from the
Tertiary sandstone formations. Alliance soils formed in a
thin layer of loess deposited over material weathered
from the underlying Tertiary bedrock. Soils that formed in
deep deposits of eolian sand are in the Dailey, Valent,
and Valentine series. Soils that formed in loamy alluvium
are in the Craft, Duroc, Janise, and McCook series.

Water Supply

There are four main hydrologic units (subdivisions of
geologic groups) in Box Butte County that are presently
used for water supply and have potential for further
development. These are the Arikaree and Upper
Harrison units (Arikaree geologic group) and the
Runningwater and Ogallala units (Ogallala geologic
group). The water-bearing rocks in these units are mainly
fine- and very fine-grained sandstones.

The Arikaree unit has a maximum thickness of 500
feat. It underiies most of the county and may be over
400 feet below the surface in the eastern part. This is
the major water producing layer in the county. This unit



has approximately 115 million acre-fest of saturated
rock, of which 20 percent (23 million acre-feet) is water.

The Upper Harrison unit has a maximum thickness of
200 feet. It is exposed in the west-central part of the
county but is nearly 250 feet below the surface in the
eastern part. This unit has approximately 30 million acre-
feet of saturated rock. This rock contains 4.5 million
acre-feet of water {15 percent of the volume).

The Runningwater unit has a thicknass of over 200
feel. It has € million acre-feet of saturated rock, of which
20 percent (1.2 million acre-feet) is water.

The Ogallala unit is under most of the southern and
southeasiern parts of the county. It has maximum
thickness of 200 feet. It has about 14 million acre-feet of
saturated rock, of which 26 percent (3.7 million acre-
feet) is water.

Small amounts of land are irrigated from Kilpatrick
Lake and the Nicbrara River. Except for these few areas,
all irrigation and municipal water in the county is pumped
from wells,

Maost well water has a mineral concentration of less
than 500 milligrams per liter. it is generally a ““hard,
silica-calcium-bicarbonate type and suitable for most
irrigation, stock, domestic, industrial, and municipal
purposes’ {5).

Between 1938 and 1975 approximately 700,000 to
800,000 acre-feet of water has been removed from
ground water storage. This represents a decrease of
less than 2 percent of the total storage volume. Water
levels at and just north of Alliance have gone down 35
1o 40 feet since 1938. There is, however, no area in the
county in which the ground water supply is severely
depleted.

Climate

Prepared by the National Climatic Center, Asheville, North Carolina.

Box Butte County is generally warm in summer with
frequent hot days. In winter, periods of very cold weather
are caused by arctic air moving in from the north or
northeast. Cold periods alternate with milder periods that
occur often when westerly winds are warmed as they
move downslope. Most precipitation falis as rain during
the warmer part of the year and is normally heaviest in
late spring and early summer. Winter snowfalls are
frequent, but snow cover usually disappears during mild
periods.

gives data on temperature and precipitation
for the survey area, as recorded at the University of

Nebraska Northwest Agriculture Laboratories at Alliance,
in the period 1951 to 1973hows probable
dates If Ilf fE‘t freeze in fall and the last freeze in
spring.| Tabie 3 |provides data on length of the growing
seasor _

In winter the average temperature is 26 degrees F,

and the average daily minimum temperature is 13
degrees. The lowest temperature on record, which
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occurred at Box Butte on January 20, 1963, is -30
degrees. In summer the average temperature is 69
degrees, and the average daily maximum temperature is
84 degrees. The highest recorded temperature, which
occurred at Box Butte on July 12, 1954, is 108 degrees.

Growing degree days are shown in table 1. They 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.

The total annual precipitation is 15.12 inches. Of this,
12 inches, or 80 percent, usually falls in April through
September. The growing season for most crops falls
within this period. In 2 years out of 10, the rainfall in April
through September is less than 10 inches. The heaviest
1-day rainfall during the period of record was 2.18 inches
at Alliance on August 10, 1974. Thunderstorms occur on
about 44 days each year, and most occur in summer.

The average seasonal snowfall is 35 inches. The
greatest snow depth at any one time during the period of
record was 15 inches. On an average of 24 days, at
least 1 inch of snow is on the ground. The number of
such days varies greatly from year to year.

The average relative humidity in midafternoon is about
45 percent. Humidity is higher at night, and the average
at dawn is about 75 percent. The sun shines 75 percent
of the time possible in summer and 60 percent in winter.
The prevailing wind is from the west or west-northwest
during the months of October through April and from the
east-southeast from May through September. Average
windspeed is highest, 12 miles per hour, in spring.

During winter in some years, a heavy blizzard with high
winds and drifting snow strikes the araa, and snow
remains on the ground for many weeks. During summer
in some years, hailstorms cause severe local damage to
crops in the area.

Commerce, Industry, and Agricultural
Business

Most of the commerce of Box Butte County is
associated with the railroad located in Alliance. In
addition to the extensive facilities in the railroad yards,
there are several railroad contractors and two
maintenance plants.

Two firms in Alliance manufacture products for sale
outside the county. One firm manufactures rubber hose
products. The other firm makes down-filled products,
such as clothing and sleeping bags. Many businesses
sell and service machinery used in farming.

Fattened cattle, hogs, and sheep are shipped to
adjacent caunties or to large terminals for marketing.
Poultry products produced on the farm are marketed
mainly in the county. Grain products not used on the
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farm are sold at local elevatars and shipped 1o the larger
grain terminals. Crops such as dry edible beans, sugar
beets, and potatoes are marketed locally and then
shipped out to the county to buyers and processors.

Trends in Agriculture

Farming has been a major part of the economy in Box
Butte County since 1885. Before this, ranching was the
main enterprise. According to Nebraska Agricultural
Statistics, the number of farms in the county was 640 in
1963 and 570 in 1979. This gradual decline in numbers
is caused mostly by an increase in the size of farms. The
average size of farms in 1979 was approximately 800
acres. Farms in the county are mostly combination cash
grain and livestock enterprises. Crop production has
increased as more and more of the rangeland has been
broken for cultivation and as more land has come under
irigation. Although rangeland has decreased, the
number of cattie has increased through the years, mainly
because more cattle are fattened in dry feedlots.

According to the Nebraska Agricultural Statistics
reports, the total number of cattle increased from 49,000
in 1968 to 53,000 in 1978. The number of milk cows has
decreased from 540 in 1968 to 200 in 1978. Hogs
increased from 4,710 in 1968 to 4,900 in 1979. Sheep
on farms decreased from 7,700 in 1968 to 1,600 in
1978, and the number of poultry decreased from 17,750
in 1968 to 5,000 in 1978.

Dryland wheat is the most important cultivated crop
grown in the county. In 1968, 118,040 acres was planted
to wheat; by 1978, the acreage had decreased to
103,000. During this time the average yield of wheat
increased from 30.9 to 39.6 bushels per acre.

The use of irrigation has increased from 50,400 acres
in 1968 to 86,000 acres in 1878. The main irrigated
crops are corn, dry edible beans, and sugar beets.
Irrigated corn has become an important cash-grain crop.
In 1968, the crop was harvested from 11,680 acres, and
by 1978, the acreage had increased to 21,200. The
acreage of dry edible beans increased from 8,860 acres
in 1968 to 26,500 acres in 1978. Production of sugar
beets increased from 11,110 acres in 1968 to 14,800
acres in 1978.

Dther crops grown in the county are alfalfa, oats, and
potatoes, and most of the alfaifa and potatoes are under
irrigation. Alfalfa is generally grown for hay production.

Most of the increase in crop yields can be accounted
for by the use of commercial fertilizer and increased
acreages under irrigation. From 1965 to 1866, 1,428 tons
of commercial fertilizer was applied, and by 1978, the
amount had increased to 16,986 tons. The number of
irrigation wells increased from 338 in 1968 to about 707
in 1978,

How This Survey Was Made

This survey was made to provide information about the
soils in the survey area. The information includes a
description of the soils and their location and a
discussion of the suitability, imitations, and management
of the soils for specified uses. Soil scientists observed
the steepness, length, and shape of the slopes; the
general pattern of drainage; the kinds of crops and
native plants growing on the soils; and the kinds of
bedrock. They dug many holes to study the soil profile,
which is the sequence of natural layers, or horizons, in a
soil. The profile extends from the surface down into the
unconsolidated material in which the soil formed. The
unconsolidated material is devoid of roots and other
living organisms and has not been changed by other
biologic activity.

The soils in the survey area occur in an orderly pattern
that is related to the geology, the landforms, relief,
climate, and the natural vegetation of the area. Each
kind of soil is associated with a particular kind or
segment of the landscape. By observing the soils in the
survey area and relating their position to specific
segments of the landscape, a scil scientist develops a
concept or model of how the soils were formed. Thus,
during mapping, this mode! enables the soil scientist 1o
predict with considerable accuracy the kind of soil at a
specific location on the landscape.

Commonly, individual soils on the landscape merge
into one another as their characteristics gradually
change. To construct an accurate soil map,
however, soil scientists must determine the boundaries
between the soils. They can observe only a limited
number of soil profiles. Nevertheless, these
observations, supplemented by an understanding of the
soit-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to
determine the boundaries.

Soil scientists recorded the characteristics of the soil
profiles that they studied. They noted soil color, texture,
size and shape of soil aggregates, kind and amount of
rock fragments, distribution of plant roots, acidity, and
other features that enable them to identify soils. After
describing the soils in the survey area and determining
their properties, the soil scientists assigned the soils to
taxonomic classes (units). Taxonomic classes are
concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes
are used as a basis for comparision 1o classify soils
systematically. The system of taxonomic classification
used in the United States is based mainly on the kind
and character of soil properties and the arrangement of
horizons within the profile. After the scil scientists
classified and named the soils in the survey area, they
compared the individual soils with similar soils in the
same taxonomic class in other areas so that they could



confirm data and assemble additionai data based on
experience and research.

While a soil survey is in progress, samples of some of
the soils in the area generally are collected for laboratory
analyses and for engineering tests. Soil scientists
interpreted the data from these analyses and tests as
well as field-observed characteristics and the soil
properties in terms of expected behavior of the soils
under different uses. Interpretations for all of the soils
were field tested through observation of the soil in
different uses under different levels of management.
Some interpretations are modified to fit local conditions,
and new interpretations sometimes are developed to
meet local needs. Data were assembled from other
sources, such as research information, production
recards, and field experisnce of specialists, For example,
data on crop yields under defined levels of management
were assembled from farm records and from field or plot
experiments on the same kinds of soil.

Predictions about soil behavior are based not only on
soil properties but also on such variables as climate and
biological activity. Soil conditions are predictable over
iong periods of time, but they are not predictable from
year to year. For example, soil scientists can state with a
fairly high degree of probability that a given soil will have
a high water tabie within certain depths in most years,
but they cannot assure that a high water table will
always be a specific level in the soil on a specific date.

After soil scientists located and identified the
significant natural bodies of soil in the survey area, they
drew the boundaries of these bodies on aerial
photographs and identified each as a specific map unit.
Aerial photographs show trees, buildings, fields, roads,
and rivers, all of which help in locating boundaries
accurately.

Map Unit Composition

A map unit delineation on a soil map represents an
area dominated by one major kind of soil or an area
dominated by several kinds of soil. A map unit is
identified and named according to the taxonomic

classification of the dominant soil or soils. Within a
taxonomic class there are precisely defined limits for the
properties of the soils. On the landscape, however, the
soils are natural cbjects. In common with other natural
objects, they have a characteristic variability in their
properties, Thus, the range of some observed properties
may extend beyond the limits defined for a taxonomic
class. Areas of soils of a single taxonomic class rarely, if
ever, can be mapped without including areas of other
taxonomic classes. Consequently, every map unit is
made up of the soil or soils for which it is named and
some soils that belong to other taxonomic classes.
These latter soils are called inclusions or included soils.

Most inclusicns have properties and behavioral
patterns similar to those of the dominant sail or soils in
the map unit, and thus they do not affect use and
management. These are called noncontrasting (similar)
inclusions. They may or may not ba mentioned in the
map unit descriptions. Other inclusions, however, have
properties and behavior divergent enough to affect use
or require different management. These are contrasting
{dissimilar} inclusions. They generally occupy small areas
and cannot be shown separately on the soil maps
because of the scale used in mapping. The inclusions of
contrasting soils are mentioned in the map unit
descriptions. A few inclusions may not have been
observed, and consequently are not mentioned in the
descriptions, especially where the soil pattern was so
complex that it was impractical to make enough
observations to identify all of the kinds of soils on the
landscape.

The presence of inclusions in a map-unit in no way
diminishes the usefulness or accuracy of the soil data.
The objective of soil mapping is not to delineate pure
taxonomic classes of soils but rather to separate the
landscape into segments that have similar use and
management requirements. The delineation of such
landscape segments on the map provides sufficient
information for the development of resource plans, but
onsite investigation to precisely define and locate the
soils is needed to plan for intensive uses in small areas.



General Soil Map Units

The general soil map at the back of this publication
shows broad areas that have a distinctive pattern of
soils, relief, and drainage. Each soil association on the
general soil map is a unique natural landscape. Typically,
a soil assciation consists of ane or more major soils and
some minor soils. it is named for the major seils. The
soils making up one association can occur in another but
in a different pattern.

The general soil map can be used to compare the
suitability of large areas for general land uses. Areas of
suitable soils can be identified on the map. Likewise,
areas where the soils are not suitable can be identified.

Because of its small scale, the map is not suitable for
planning the management of a farm or field or for
selecting a site for a road or building or other structure.
The soils in any one association differ from place to
place in slope, depth, drainage, and other characteristics
that affect management.

Soil Association Descriptions

Loamy, deep and moderately deep soils; on uplands

Two associations are in this group. The soils are deep
and moderately deep, nearly level to steep, and well
drained. Most of the acreage of the soils in this group is
used for dryland farming. An important part of the
acreage is irrigated, however, and both the center-pivot
type of sprinkler system and the gravity system are used.
A small part of the acreage, rmainly on the steeper
slopes along drainageways, is in native grass and used
for grazing. Soil blowing and water erosion are the
principal hazards. Maintaining fertility and controlling
erosion are the main management concerns in cultivated
areas. Regulating the timing and intensity of grazing is
the principal concern on rangeland.

1. Alliance-Rosebud-i{eith Association

Deep and moderately deep, nearly level to steep, well
drained, loamy sofls; on uplands

This association is on an upland landscape consisting
of broad flats and ridgetops and side slopes along
intermittent drainageways| (fig. 2)]

This association covers about 258,000 acres, or about
37.7 percent of the county. It is about 39 percent
Alliance soils, 18 percent Rosebud soils, 18 percent
Keith soils, and 25 percent soils of minor extent.

Alliance soils are on broad flats, wide ridgetops, and
side slopes. These deep, well drained soils are nearly
level to strongly sloping. Typically, the surface layer is
dark grayish brown, friable loam about 8 inches thick.
The subsoil is about 12 inches thick. The upper part is
grayish brown, firm silty clay loam, and the lower part is
pale brown, friable siit loam. The underlying material is
light gray and pale brown, calcareous very fine sandy
loam and loam. At a depth of about 46 inches is white,
weakly cemented, limy sandstone.

Rosebud soils are on ridgetops, side slopes, and flats.
These moderately deep, well drained soils are nearly
level to steep. Typically, the surface layer is dark grayish
brown, friable loam about 7 inches thick. The subsoil is
about 17 inches thick. The upper part is grayish brown,
firm clay loam, and the lower part is light brownish gray,
friable loam. The underlying material is fight gray,
calcareous very fine sandy loam that has many small
sandstone fragments. At a depth of about 35 inches is
white, weakly cemented, limy sandstone.

Keith soils are on smooth flats and on side slopes.
These deep, well drained soils are nearly level to gently
sloping. Typically, the surface layer is dark grayish
brown, very friable loam about 8 inches thick. The
subsoil is about 28 inches thick. The upper part is
grayish brown, friable silty clay loarn; the middle part is
brown, friable silt loam; and the lower part is very pale
brown, friable, calcareous silt loam. The underlying
material t0 a depth of 60 inches or more is very pale
brown and white, calcareous very fine sandy loam.

Of minor exient in this association are Canyon, Craft,
Creighton, Duroc, Hemingford, and Richfield soils. The
shallow, gently sloping to steep Canyon soils are on
ridgetops and side slopes of the uplands. Craft soils are
on bottom lands of narrow drainageways. The nearly
level to strongly sioping Creighton soils are on uplands.
Duroc soils are on foot slopes and concave areas of the
uplands. The nearly level to gently sloping Hemingford
soils are on flats and side slopes of the uplands. The
nearly level Richfield soils are on uplands.

Farms in this association are cash-grain operations or
a combination of cash-grain and livestock operations.
Wheat is the principal dryland crop. Irrigation is
important. Corn, sugar beets, field beans, and alfalfa are
important irrigated crops, and potatoes are a minor
irrigated crop. Areas of the steep soils adjacent to the
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Figure 2.—Typical pattern of soils and underlying material in the Alliance-Rosebud-Kelth association.

upland drainageways are generally in grass and are
used for range. Some livestock are fattened for
market,

Sail blowing is the main hazard on the broad, flat
areas if the surface is unprotected. Soil blowing and
water erosion are hazards on the more sloping areas. A
lack of adequate rainfall generally limits the selection of
crops that can be successfully grown under dryland
farming. Maintaining fertility and controlling erosion are
the main management concerns on cultivated soils. A
declining ground water leve! is a concern where crops
are irmigated. Regulating the timing and intensity of
grazing is the main concern on rangeland.

Farms in this association average about 640 acres.

Wells provide sufficient water for livestock and domestic
use. Most of the cash-grain crops are marketed within
the county at local elevators. Sugar beets are delivered
1o weighing stations, Cattle and swine are the main
livestock, and most of these are marketed outside the
county at local sale barns or at larger terminal markets.
Roads surfaced with crushed rock or improved dirt roads
along most section lines provide adequate avenues to
markets,

2. Alllance-Hemingford-Satanta Association

Deep, nearly level to strongly sloping, well drained,
loamy soils; on upfands
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This association mainly is on an upland landscape
consisting of broad, smoath flats and low ridges and of
side slopes along intermittent drainageways.

This association covers about 32,000 acres, or about
5.2 percent of the county. It is about 33 percent Alliance
soils, 24 percent Hemingford soils, 12 percent Satanta
soils, and 31 percent scils of minor extent.

Alliance soils are on flats and side slopes. These well
drained soils are nearly ievel to strongly sloping.
Typically, the surface layer is dark grayish brown, friable
loam about 8 inches thick. The subsoil is about 12
inches thick. The upper part is grayish brown, firm silty
clay loamn, and the lower part is pale brown, friable silt
loam. The underlying material is light gray and pale
brown, calcareous very fine sandy loam and loam. At a
depth of about 46 inches is white, weakly cemented, limy
sandstone.

Hemingford soils are on flats and on a few side
slopes. These well drained soils are nearly lavel to gently
sloping. Typically, the surface layer is dark grayish
brown, friable loam about 10 inches thick. The subsail is
about 15 inches thick. The upper part is grayish brown,
firm clay loam, and the lower part is light brownish gray,
firm, calcareous sandy clay loam. The underlying
material is light gray, calcareous sandy clay loam. At a
depth of about 42 inches Is white, weakly cemented, limy
sandstone.

Satanta soils are on ridges, flats, and side slopes of
the uplands. These well drained soils are nearly level to
strongly sloping. Typically, the surface layer is dark
grayish brown, very friable fine sandy loam about 7
inches thick. The subsoil is 24 inches thick. The upper
part is grayish brown, very friable fine sandy loam; the
middle part is grayish brown, friable loam; and the lower
part is pale brown, friable, calcareous loam. The
underlying material to a depth of 60 inches or more is
very pale brown, calcareous loam and very fine sandy
loam.

Of minor extent in this association are mainly the
Busher, Duroc, Jayem, Keith, Manter, and Rosebud sails.
Busher and Jayem soils are on ridgetops and short side
slopes of the uplands. Duroc soils are on foot slopes
and on bottoms of drainageways and in concave areas
of the uplands. The nearly level to gently sloping Keith
and Rosebud soils are on uplands. Manter soils are on
low ridges and on a few smcoth flats of the uplands.

Farms in this association are mostly cash-grain
operations. A few farms are a combination of cash-grain
and livestock enterprises. Winter wheat is the main
dryland crop. Corn, field beans, and alfalfa are the
principal irfigated crops. Areas of some of the strongly
sloping soils bordering drainageways are in grass and
used for grazing. Some cattle and swine are fattened for
market.

Soil blowing is the principal hazard in this association.
Water erosion is also a hazard in the gently sloping and
strongly sloping areas. The average annual rainfall

commonly limits the growth and selection of crops that
can be successfully grown under dryland farming.
Controlling erosion and maintaining fertility are the most
important management concerns. A declining ground
waler level is a concern where crops are irrigated.
Regulating the timing and intensity of grazing is the
principal concern on rangeland.

Farms in this association average about 640 acres.
Wells provide sufficient water for livestock and domestic
use. Most of the cash-grain crops are marketed within
the county at local elevators. Most of the livestock are
marketed outside the county at local sale barns or at
larger terminal markets. Improved dirt roads and some
roads surfaced with crushed rock along most section
lines provide adequate avenues for farm uses.

Loamy, deep, moderately deep, and shallow soils; on
uplands '

Two associations are in this group. The soils are deep,
moderately deep, and shallow, nearly level to steep, and
well drained. About 60 percent of the acreage of this
group is used for dryland farming. A small part of the
acreage is irrigated, mainly by the center-pivot type of
sprinkler systam. Most of the acreage in the steep areas
and along deeply entrenched drainageways is in native
grass and is used for grazing. Soil blowing and water
erosion are the principal hazards. Controlling erosion and
maintaining or increasing fertility are the main concerns
of management in the cultivated areas. Regulating the
timing and intensity of grazing is the principal concern on
rangeland.

3. Norrest-Canyon-Creighton Association

Deep, moderately deep, and shallow, gently sloping to
steep, well drained, loamy soils; on uplands

This association is on an upland landscape in the Dry
Creek Watershed. Most of the sails are strongly sloping
to steep.

This association covers about 16,000 acres, or about
2.3 percent of the county. It is about 24 percent Norrest
soils, 20 percent Canyon soils, 14 percent Creighton
soils, and 42 percent soils of minor extent.

Norrest soils are on the upper part of smooth,
moderately long side slopes and are also on some
breaks. These moderately deep, well drained soils are
strongly sloping to steep. Typically, the surface layer is
grayish brown, friable, calcareous joam about 4 inches
thick. The subsoil is firm, calcareous clay loam about 17
inches thick. The upper part is grayish brown, and the
lower part is light brownish gray. At a depth of about 21
inches is very pale brown, calcareous clayey siltstone.

Canyon soils are on rough, short side slopes. These
shallow, well drained soils are mainly strongly sloping to
steep. Typically, the surface layer is dark grayish brown,
very friable, calcareous very fine sandy loam about 4
inches thick. The next layer is grayish brown, very friable,
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calcarepus very fine sandy loam about 3 inches thick.
The underlying material is fight gray, calcareous very fine
sandy loam with many small fragments of sandstone.
Below this, at a depth of about 14 inches, is white,
weakly cemented, limy sandstons.

Creighton soils are on smooth, moderataly long side
slopes. These deep, well drained soils are mainly gently
sloping to steap. Typically, the surface layer is grayish
brown, very friable very fine sandy loam about 8 inches
thick. The subsoil is very friable very fine sandy loam
about 12 inches thick. The upper part Is brown, and the
lower part is grayish brown. The underlying material to a
depth of 60 inches cr more is light brownish gray,
calcareous very fine sandy loam.

Of minor extent in this association are mainly the
Alliance, Duroc, Cglala, Rosebud, and Valent soils. The
very gently stoping to gently sioping Alliance soils are on
the lower side slopes and ridgetops of the uplands.
Duroc soils are on the foot slopes. The gently sloping to
steep Oglala soils are on the lower side slopes of the
uplands. The moderately deep Rosebud soils are on the
ridgetops and the lower side slopes of the uplands. The
sandy Valent soils are in undulating areas along the
lower parts of drainageways.

Farms and ranches in this association are mainly in
native grass and used for grazing. Most of the acreage is
used for beef cow-calf operations. The soils on a few of
the ridgetops and in the less sloping areas are
cultivated, and dryland wheat and alfalfa are the main
crops.

Water erosion is the principal hazard on thase slopes.
In addition, soil blowing is a hazard in the cultivated
areas. Lack of rainfall generally limits the production of
both grass and cultivated crops. A restrictive layer in the
Norrest and Canyon soils limits root growth and available
water capacity for grass and crops. Regulating the timing
and intensity of grazing and improving the range
condition are the main concerns on rangeland. The main
management concerns in cultivated areas are controlling
erosion and maintaining or increasing fertility.

Farms and ranches in this association average about
960 acres. Wells provide sufficient water for livestock
and domestic use. Nearly all of the owners and
operators reside on land that is outside this association.
Cattle are marketed outside tha county at local sale
barns or at larger terminal markets. The small amount of
cash-grain crops is marketed locally. A few roads
surfaced with crushed rock or dirt are along section
lines.

4. Creightan-Oglala-Canyon Association
Deep and shaflow, nearly level to steep, well drained,
loamy soils; on uplands

This association is on an upland landscape consisting
of narrow ridgetops, on tablelands of the uplands, and

on smooth sige slopes along intermittent upland
drainagewayy (fig. 3).

Soil Survey

This association covers about 82,000 acres, or about
12 percent of the county. It is about 46 percent
Creighton soils, 13 percent Oglala soils, 10 percent
Canyon soils, and 31 percent soils of minor extent.

Creighton soils are on tablelands and on moderately
long side slopes of the uplands. These deep, well
drained soils are nearly level to strongly sloping.
Typically, the surface layer is grayish brown, very friable
very fine sandy loam about 8 inches thick. The subsaoil is
very friable very fine sandy loam about 12 inches thick.
The upper part is brown, and the lower part is grayish
brown. The undetlying material to a depth of 60 inches
or more is light brownish gray, calcareous very fine
sandy loam.

Oglala soils are on side slopes and ridgetops. These
deep, well drained soils are gently sloping to steep.
Typically, the surface layer is grayish brown, very friable
very fine sandy loam about 8 inches thick. The next layer
is brown, very friable very fine sandy loam about 14
inches thick. The underlying material is light gray,
calcareous very fine sandy loam. At a depth of about 53
inches is white, weakly cemented, limy sandstone.

Canyon sqils are on ridgetops and the upper part of
side slopes. These shallow, well drained soils are gently
sloping to stesp. Typically, the surface layer is dark
grayish brown, very friable, calcareous very fine sandy
loam about 4 inches thick. The next layer is grayish
brown, very friable, calcareous very fine sandy loam
about 3 inches thick. The underlying material is light
gray, calcareous very fine sandy loam with many small
fragments of sandstone. Below this, at a depth of 14
inches, is white, weakly cemented, limy sandstone.

Of minor extent in this association are mainly the
Alliance, Bridget, Busher, Jayem, Keith, and Tasse! soils.
The nearly level to gently sloping Alliance and Keith soils
are on the wide ridgetops of the uplands. Bridget soils
are on foot slopes and stream terraces. The nearly level
to steep Busher seils are on smooth side slopes and
ridges of the uplands. The nearly level to strongly
sloping Jayem soils are on smooth side slopes and on
ridgetops of the uplands. The shallow, gently sloping to
steep Tassel soils are on side slopes of the uplands.

Farms in this association are either cash-grain
operations or a combination of cash-grain and livestock
operations. Winter wheat is the main crop under dryiand
management. Corn, sugar beets, field beans, and alfaifa
are the main irrigated crops. The areas of steeper soils
and the more dissected areas are in native grass and
are used for grazing. Some livestock are fattened in
drylots for market.

Soil blowing s the principal hazard on the nearly level
to gently sloping soils that are farmed. Both water
erosion and soil blowing are hazards on the more
sloping soils that are unprotected. Inadequate summer
rainfall generally limits the growth and selection of crops
that can be successsfully grown under dryland
management. A restricted root zone limits the available
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Figure 3.—Typical pattern of solis and underfying material In the Creighton-Oglala-Canyon association,

water capagcity in some areas and lowers production of
crops. Maintaining or increasing fertility and controlling
erosion are the principal concerns of management in the
farmed areas. A declining ground water level is a
concern where crops are irrigated. Regulating the timing
and intensity of grazing and improving the range
condition are the principal concerns on rangeland.

Farms in this association average about 640 acres.
Wells generally provide sufficient water for livestock and
domestic use. Most of the cash-grain crops are
marketed within the county. Sugar beels are delivered to
weighing stations within the county. Cattle are the
principal livestock, and some swine are also raised. Most
cattle and swine are marketed outside the county at
local sale barns or at larger terminal markets. Roads
surfaced with crushed rock, improved dirt roads, and
paved roads are on many section lines.

Sandy, deep and shallow soils; on uplands

Only one association is in this group. The soils are
deep and shallow, nearly level to very steep, and well
drained and excessively drained. Most of the acreage of
this group is in rangeland use. A minor part of the
acreage Is cultivated. Most of this is used for dryland
farming, but a small part is irrigated, mainly by the
center-pivot type of sprinkler system. Soil blowing and
water erosion are the principal hazards. Regulating the
timing and intensity of grazing and improving the range
condition are the principal concerns on rangeiand.
Controlling soil blowing and increasing fertility are the
main concerns in the cultivated areas.

5. Busher-Valent-Tassel Association

Deesp and shallow, nearly level to very steep, well
drained and excessively drained, sandy soils; on upiands



12

This association is on an upland landscape consisting
of breaks, hummocks, and ridges and on side slopes
adjacent to upland drainageways. Most of the
intermittent drainageways are tributaries of the Niobrara
River.

This association covers about 57,000 acres, or about
8.3 percent of the county. It is about 27 percent Busher
soils, 24 percent Valent soils, 14 percent Tassel soils,
and 35 percent soils of minor extent.

Busher soils are on smooth side slopes and ridges
between upland drainageways. These deep, well drained
s0ils are nearly level to steep. Typically, the surface
layer is grayish brown, very friable loamy very fine sand
about 11 inches thick. The subsail is brown, very friable
loamy very fing sand about 12 inches thick. The
underlying material is calcareous loamy very fine sand.
The upper part is pale brown, and the lower part is light
gray. At a depth of about 56 inches is white, weakly
cemented, limy sandstone.

Valent soils are on hummocks and smooth side slopes
of sandhills. These deep, excessively drained soils are
nearly level 1o moderately steep. Typically, the surface
layer is grayish brown, loose fine sand about 4 inches
thick. The underlying material to a depth of 60 inches or
more i brown fine sand.

Tassel soils are on ridgetops, breaks, and the upper
part of side slopes that border intermitient drainageways
of the uplands. These shallow, well drained soils are
nearly level to very steep. Typically, the surface layer is
grayish brown, very friable, calcareous loamy very fine
sand about 7 inches thick. The underlying material is
light gray, calcarecus loamy very fine sand that has
many small sandstone rock fragments. At a depth of 18
inches is white, weakly cemented, limy sandstone.

Of minor extent in this association are mainiy the
Bridget, Creighton, Imlay, Jayem, Oglala, and Vetal soils.
Bridget soils are on foot slopes and stream terraces.
Creighton soils are on side slopes of the uplands. The
moderately steep to very steep Imlay soils are on side
slopes of the uplands. The nearly level to strongly
sloping Jayem soils are on uplands. The gently sloping
to steep Oglala soils are on side slopes of the uplands.
Vetal soils are on foot slopes in the upland swales.

This association is mainly in native grass and is used
for grazing. Most of the association is used for the beef
cow-calf type of operation. Areas of some of the less
sloping soils and a few areas in the Niobrara River
Vallay are farmed. Winter wheat is the main dryland
crop, and corn and alfalfa are the main irrigated crops.

Water erosion is the principal hazard in rangeland
areas, and soil blowing is the principal hazard in
cultivated areas. Lack of adequate summaer rainfall
generally limits the growth of grass and cultivated crops.
A restrictive layer in some soils limits root growth and
the available water capacity for grass and crop
production. Regulating the timing and intensity of grazing
and improving the range condition are the principal

Soil Survey

concerns on rangeland. Controlling soil blowing and
improving fertility are the management concerns in the
cultivated areas.

Farms and ranches in this association average about
2,000 acres. Many of the owners or operators reside on
land outside this association. Wells provide sufficient
water for livestock and domaestic use. Cattle are the main
livastock, and most are marketed outside the county at
local sale barns or at larger terminal markets. Some of
the yearling calves are sold direct to feeder buyers. The
cash-grain crops are marketed locally. Very few
improved roads are in this association. Trails provide
access to most areas.

Loamy and sandy, deep soils; on uplands

Two assocations are in this group. The soils are deep,
nearly level to strongly sloping, and well drained. About
60 percent of the acreage of this group is in rangeland
and used for grazing. The remaining acreage is
cultivated. Most of this is used for dryland farming, but a
small pant of this acreage is irrigated, mainly by the
center-pivot type of sprinkler system. Soil blowing and
water erosion are the main hazards. Regulaling the
timing and intensity of grazing and improving the range
condition are the principal management concerns on
rangeiand. Controlling erosion and maintaining or
improving fertility are the main concerns in cultivated
areas.

6. Sarben-Busher Association

Deep, nearly level to strongly sloping, well drained,
sangy soils; on uplands

This association is on an upland landscape consisting
of long, smoagth side siopes, low ridges, and short side
slopes adjacent to upland drainagewaysThese
intermittent drainageways are tributaries of Enake Creek.

This asscciation covers about 48,000 acres, or about
7 percent of the county. It is about 48 percent Sarben
soils, 38 percent Busher soils, and 14 percent soils of
minor extent.

Sarben soils are on long, smooth side slopes and the
ridges of the uplands. These well drained soils are nearly
level to strongly sloping. Typically, the surface layer is
grayish brown, very friable loamy very fine sand about 3
inches thick. The next layer is grayish brown, very friable
loamy very fine sand about 9 inches thick. The upper
part of the underlying material is light brownish gray
loamy very fine sand. The lower part to a depth of 60
inches or more is light gray, calcarecus very fine sandy
loam and loamy very fine sand.

Busher soils are on the ridges, the long, smoath side
slopes, and the short side slopes along intermittent
drainageways of the uplands. These well drained soils
are nearly level to strongly sloping. Typically, the surface
layer is grayish brown, very friable loamy very fine sand
about 11 inches thick. The subsoil is brown, very friable
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Figure 4.—Typical pattern of soils and underlying material in the Sarben-Busher association.

loamy very fine sand about 12 inches thick. The
underlying material is calcareous joamy very fine sand.
The upper part is brown, and the lower part is light gray.
At a depth of 56 inches is white, weakly cemented, limy
sandstone.

Of minor extent in this association are mainly the
Creighton, Satanta, Tassel, and Valent soils. The nearly
level to strongly sloping Creighton soils are on uplands.
The very gently sloping Satanta sails are on uplands.
Tassel soils are on ridgetops, breaks, and the upper part
of side slopes surrcunding drainageways of the uplands.
The sandy Valent soils are on the hummocky and rolling
landscape.

Nearly all of the farms and ranches in this association
are in native grass and used for the beef cow-calf

operation. A few areas are in irrigated corn, field beans,
or alfalfa.

Soil blowing is the principal hazard, particularly where
these soils are cultivated or in areas where the grass
cover has been destroyed. Inadeguate summer rainfail
generally limits growth and praduction of the grasses.
Regulating the timing and intensity of grazing and
improving the condition of the grass are the main
concerns on rangeland. Increasing fertility and controlling
soil blowing are the principal concerns in cultivated
fields.

Farms and ranches in this association average about
5,000 acres. Most of the owners and operators reside on
land outside this association. Wells provide sufficient
water for livestock and domestic use. Many of the cattle



14

are marketed outside the county at local sale barns or at
larger terminal markets. Some yearlings are sold direct
to feeder buyers. Cash-grain crops are marketed locally.
Very few improved roads are in this association. Most
areas are accessible only by frails.

7. Satanta-Jayem-Busher Association

Deep, nearly level to strongly sloping, wefl drained,
loamy and sandy soils; on uplands

This association is on an upland landscape consisting
of broad flats, low ridges, and smooth side slopes.

This association covers about 58,000 acres, or about
8.5 percent of the county. It is about 23 percent Satanta
soils, 20 percent Jayem s0ils, and 15 percent Busher
soils. The remaining 42 percent is soils of minor extent.

Satanta soils are on flats and short side slopes. These
well drained soils are nearly level to strongly sloping.
Typically, the suriace layer is dark grayish brown, very
friable fine sandy loam about 7 inches thick. The subsoil
is 24 inches thick. The upper part is grayish brown, very
friable fine sandy loam; the middle part is grayish brown,
friable loam; and the lower part is pale brown, friable,
cafcareous loam. The underlying material to a depth of
60 inches or more is very pale brown, calcareous silt
loam and very fine sandy loam.

Jayem seils are on flats, low ridges, and short side
slopes. These well drained soils are nearly level to
strongly sloping. Typically, the surface layer is dark
grayish brown, very friable fine sandy loam about 11
inches thick. The subsoil is grayish brown, very friable
very fine sandy loam about 15 inches thick. The
underlying material is very fine sandy loam. The upper
part is pale brown, and the lower part is light gray to a
depth of 60 inches.

Busher soils are on flats, ridges, and long side slopes.
These well drained soils are nearly level to strongly
sloping, but included are a few steep areas on side
slopes along drainageways or on hills. Typically, the
surface layer is grayish brown, very friable loamy very
fine sand about 11 inches thick. The subsoil is brown,
very friable loamy very fine sand about 12 inches thick.
The underlying material is calcareous loamy very fine
sand. The upper part is pale brown, and the lower part is
light gray. At a depth of about 56 inches is white, weakly
cementad, limy sandstone. ‘

Of minor extent in this association are mainly the
Alliance, Creighton, Dailey, Keith, Tassel, Valent, and
Vetal soils. The nearly level to strongly sloping Alliance
soils are on side slopes and flats of the uplands. The
nearly level to steep Creighton soils are cn uplands. The
naarly level to strongly sloping Dailey soils are on
uplands. The nearly level to gently sloping Keith soils are
on loess-covered uplands. The shallow Tassel soils are
on ridgetops and on the upper part of side slopes of the
uplands. The sandy Valent soils are on undulating and
rolling sandhills. Vetal soils are in swales and on foot
slopes.

Soil Survey

Farms in this association are mainly a combination of
cash-grain operations and livestock enterprises. Winter
wheat is the main dryland crop. Corn, field beans, sugar
beets, and alfalfa are the principal irrigated crops. Areas
of most of the steeper soils and areas of sandy soils are
in grass and are used for rangeland. Some livestock is
fattened for market.

Soil blowing is the principal hazard, particularly where
the soils are cultivated. Water erosion is also a hazard
on unprotected surfaces of the steeper slopes. Lack of
summer rainfall generally limits the selection of crops
that can be successfully grown under dryland
management. Maintaining or impraving fertility and
controlling erosion are the principal management
concerns in farmed areas. A declining ground water level
is a concern to farmers who irrigate crops. Regulating
the timing and intensity of grazing and improving the
condition of the grass are the principal concerns on
rangeland.

Farms in this association average about 640 acres.
Wells provide sufficient water for livestock and domestic
use. Most of the cash-grain crops are marketad within
the county at local elevators. Sugar beets are delivered
to weighing stations within the county. Cattle are the
main livestock, but some swine are also raised. Mast of
these are marketad outside the county at local sale
barns or at larger terminal markets. Roads surfaced with
crushed rock and improved dirt roads are along most
section lines.

Sandy, deep soils; on uplands and sandhills

Two associations are in this group. The soils are deep,
nearly level to very steep, and excessively drained and
somewhat excessively drained. Most of the acreage of
this group is in rangeland and used for grazing. A smaller
part is cultivated, mainly for crops grown under the
center-pivot type of sprinkler system. Soil blowing is the
principal hazard on unprotected surfaces. Regulating the
timing and intensity of grazing and improving the
condition of the grass are the main conceins of
management on rangeland. Improving fertility and
controlling soil blowing are the main concerns in
cultivated areas.

8. Valent-Dailey Association

Deep, nearly level to moderately steep, excessively
drained and somewhat excessively drained, sandy soils;
on uplands

This association is on sandhills consisting of
hummocks and of smooth side slopes on hillsides (fig.

is association occupies about 81,000 acres, or
about 8.8 percent of the county. It is about 56 percent
Valent soils, 27 percent Dailey soils, and 17 percent soils
of minor extent.
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Figure 5.—Typical pattern of solis and the underlying material in the Valent-Dailey assoclation.

Valent soils are on hummocks and side slopes. These
excessively drained soils are nearly level to moderately
steep. Typically, the surface layer is grayish brown, loose
fine sand about 4 inches thick. The underlying material
to a depth of 60 inches or more is brown fine sand.

Dailey soils are on side slopes and hummocks. These
somewhat excessively drained soils are nearly level to
strongly sloping. Typically, the surface layer is very
friable loamy sand about 15 inches thick. The upper part
is grayish brown, and the lower part is dark grayish
brown. The underlying material to a depth of 60 inches
or more is pale brown loamy sand.

Of minor extent in this association are mainly the
Bushet, Ipage, Janise, Jayem, and Lisco soils. Busher
soils are on the low ridges and on side slopes of the
uplands. The moderately well drained Ipage soils are in
the low concave areas of sandhills. The saline-alkali
Janise soils are on bottom lands and in alluvial swales.
The nearly level to strongly sloping Jayem soils are on
uplands. The saline-alkali Lisco soils are on bottom
lands or in alluviual swales and are somewhat poorly
drained. The wet phase of Lisco soils, however, is not so
strongly saline-alkali as the typical Lisco soil.

Farms and ranches in this association are mainly in
native grass and used as rangeland. Most of the acreage
is used for the beef cow-calf type of operation. Areas of
some of the less sloping soils are farmed. The cultivated
areas are generally irrigated, and corn and alfalfa are the
main crops. Winter wheat is the principal dryland crop.
Some of the livestock is fattened in the drylot for market.

Soil blowing is the principal hazard, particularly in
areas where these soils are cultivated or in areas where
the grass cover has been destroyed. These soils have
low available water capacity, and the lack of adequate
rainfall commonly limits the growth and production of
dryfarmed crops and grass. Regulating the timing and
intensity of grazing and improving the condition of the
grass are the main concerns on rangeland. Improving
fertility and contralling soil blowing are concerns on
cultivated land.

Farms and ranches in this association average about
2,500 acres. Wells provide sufficient water for livestock
and domestic use. Cattle are the main livestock. They
are generally marketed outside the county at local sale
barns or at large terminal markets. Some of the yearlings
are sold direct to feeder buyers. The cash-grain crops
are markated locally. Very few improved roads are in this
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association, and these are roads surfacad with crushed
rock or dirt. Many areas are accessible only by trails.

9. Valentine Association

Deep, gently sloping to very steep, excessively drained,
sandy soils; on sandhiils

In this association the landscape consists mainty of
hummocks and dunelike hills.

This association covers about 26,000 acres, or about
3.7 percent of the county. It is about 94 percent
Valentine soils and 6 percent soils of minor extent.

Valentine soils are on hummocks and dunelike hills.
Typically, the surface layer is grayish brown, loose fine
sand about 3 inches thick. The next layer is brown, loose
fine sand about 4 inches thick. The underlying material
to a depth of 60 inches or more is pale brown fine sand.

Of miner extent in this association are mainly Dailey,
Hoffland, and Ipage soils. Dailey soils are in sandhiil
valleys and on some of the lower side slopes. The very
poorly drained Hoffland soils are in valleys and
depressions of the sandhills. Ipage soils are along the
margin of sandhill valleys, are moderately well drained,
and are alkali in the substratum.

Ranches in this association are nearly all in native
grass and used as rangeland. This association is used
for beef cow-calf operations. Only a few areas are
farmed, and these are in irrigated alfalfa. A few livestock
are fattened in the drylot for market.

Soil blowing is a severe hazard on unprotected
surfaces. Low fertility, low avaitable water capacity, and
lack of adequate summer rainfall commonly limit the
growth and production of the grass. Regulating the
timing and intansity of grazing and improving the
condition of the grass are the nfost important concerns.

Ranches in this association average about 4,000
acres. Wells provide sufficient water for livestock and
domestic use. Most owners and operators live outside
the association. Many of the yearling calves are sold
direct to feeder buyers. The remaining market cattle are
soid outside the county at local sale barns or at larger
terminal markets. Most areas are accessible only by
trails.

Loamy, deep soils; on hottom lands

The soils in this group are deep, nearly level, and
somewhat poorly drained and poorly drained. Nearly all
of the acreage of this group is in rangeland and used for
grazing or mowed for hay. Wetness is the principal
limitation. Regulating the timing and intensity of grazing
and improving the range condition are the main concerns
of management.

10. Las Animas-Lisco Association

Deep, nearly level, somewhat poorly drained and poorly
drained, loarmy soffs; on bottomn lands

Soil Survey

This association consists mainly of soils on bottom
lands in the Niobrara River Valley.

This association covers about 1,728 acres, or about
0.3 percent of the county. It is about 38 percent Las
Animas soils, 37 percent Lisco soils, and 25 percent
s0ils of minor extent.

Las Animas sails occupy smooth, slightly channeled
bottom lands. These soils are somewhat poorly drained.
Typically, the surface layer is grayish brown, very friable,
calcareous vary fine sandy loam about 4 inches thick.
The next layer is light gray, very friable, calcareous very
fine sandy loam about 5 inches thick. The upper part of
the underlying material is light gray and pale brown,
calcareous loamy very fine sand and very fine sandy
loam. The lower part to a depth of 80 inches or more is
light gray fine sand.

Lisco sails oceupy the flat lower lying areas on bottom
lands. These soils are somewhat poorly drained and
poorly drained. Typically, the surface layer is grayish
brown, very friable, calcareous very fing sandy loam
about & inches thick. The subsoil is light brownish gray,
very friable, calcareous loamy very fing sand about 5
inches thick. The upper part of the underlying material is
light gray, mottled, calcarecus loamy very fine sand and
very fine sandy loam. The lower part to a depth of 60
inches or more is white, calcareous sand with a few
pebbles. The soil is strongly alkaline in the surface layer
and subsoil and is only mildly alkaline or moderately
alkaline in the underlying material.

Of minor extent in this association are mainly the
Bankard, Bridget, and Ipage soils. Bankard soils are
somewhat excessively drained and are on bottom lands.
The nearly level or very gently sloping Bridget and Ipage
soils are on foot slopes or stream terraces.

This association is used mainly for ranching. Nearly all
the acreage is in native grass, and most is mowed for
hay. Most ranchers operate a beef cow-calf program. A
few of the better drained soils are farmed, and corn and
alfalfa are the crops grown. Some livestock is fattened
for market.

Wetness is the main limitation of the soils in this
association. The high water table makes field operations
difficult during the spring. Strong alkalinity in many soil
areas affects the growth and composition of plant
species. Flooding is & hazard in most soil areas.
Regulating the timing and intensity of grazing and
improving the range condition are concerns of
management. Wetness and alkalinity are the principal
concerns in the cultivated areas.

This association takes in a small part of several
ranches, each part averaging about 350 acres. The
ranch headquarters are generally located on land outside
this association. Water for livestock is available from the
Niobrara River. Some of the yearling calves are sold
direct to feeder buyers. The remaining cattle are sold
outside the county at local sale barns or at larger
terminal markets. Tralls provide access.
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Loamy and sandy, deep, saline-alkali soils; on
bottom lands

The sails in this group are deep and nearly level and
very gently sloping. They are moderately well drained,
somewhat poorly drained, and poorly drained. Most of
the acreage af this group is in rangeland and is used for
grazing or mowed for hay. A small pant of the acreage is
cultivated, mainly under the center-pivot type of sprinkler
system or gravity system. Alkalinity and wetness are the
principal limitations. Regulating the timing and intensity
of grazing and improving the condition of the grass are
the main concerns of management on rangeland. Soil
alkalinity and wetness are the main concerns in the
cultivated areas.

11. Janise-Lisco Association

Deep, nearly level and very gently sioping, moderately
well drained, somewhat poorly drained, and poorly
?ragved, loamy and sandy, saline-alkali sofls; on bottom
lands

This association consists mainly of soils on bottom
lands, most of which are flat or slightly channeled and
are in the Snake Creek Valley.

This association covers about 42,000 acres, or about
6.2 percent of the county. It is about 61 percent Janise
soils, 13 percent Lisco soils, and 26 percent soils of
minor extent.

Janise soils are on flat or slightly channeled bottom
lands. These soils are nearly level or very gently sloping
and are moderately weli drained or somewhat poorly
drained. Typically, the surface layer is gray, very friable,
calcareous loam, but in some areas, loamy fine sand, 8
to 20 inches thick is overblown on the surface. The
subsoil is light brownish gray, calcareous, and about 12
inches thick. The upper part is friable silt loam, and the
lower part is very friable loam. The underiying material to
a depth of 60 inches or mare is light gray, calcareous
loam and very fine sandy loam. The soil is very strongly
alkaline in the upper part and strongly alkaline in the
iower part.

Lisco soils are on the flat bottom lands. These nearly
level soils are somewhat poorly drained and poorly
drained. Typically, the surface layer is grayish brown and
light grayish brown, calcareous very fine sandy loam
about 5 inches thick. The subsoil is about 11 inches
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thick. It is light brownish gray, calcareous, and very
friable. The upper part is very fine sandy loam, and the
lower part is loamy very fine sand. The upper part of the
underlying material is light brownish gray, calcareous
loamy very fine sand, and the lower part to a depth of 60
inchas ar more is gray and light gray, calcareous loam
and very fine sandy loam. Typically, the scil is very
strongly alkaline in the upper part and strongly alkaline in
the lower part.

Of minor extent in this association are mainly the
Craft, Ipage, Las Animas, Marlake, and McCook soils.
Craft soils are well drained and on bottom lands. The
nearly level or very gently sloping Ipage soils are on
stream terraces or high bottom lands. The nearly level
Las Animas soils are on bottom lands. The very poorly
drained Marlake soils are in the lowest areas on the
landscape. The nearly level McCook soils are well
drained and on the higher parts of the association.

Most of the acreage in this association is in native
grass and used for grazing or is mowed for native hay.
The ranchers mainly have a beef cow-calf operation.
Some areas are cultivated, and the irrigated crops are
sugar beets, field beans, and alfalfa. Some livestock is
fattened for market.

Alkalinity is the main limitation of the soils in this
association. Production of grass and crops is limited by
the strong and very strong alkalinity. The hazard of
flooding and the high water table are limitations to
farming in most areas. Soil alkalinity and wetness are the
main management concerns in cultivated areas. Sofl
blowing is a hazard on unprotected surfaces. Regulating
the timing and intensity of grazing and improving the
range condition are the concerns of management on
rangeland.

Farms and ranches in this association average about
800 acres. Many of the owners or operators reside on
land outside this association. Wells provide sufficient
water for livestock and domestic use. The cash-grain
crops are marketed at local elevators. Sugar beets are
delivered to weighing stations. Cattle are the main
livestock, and most of these are marketed outside the
county at local sale barns or at larger terminal markets.
Some yearlings are sold direct to feeder buyers. Roads
surfaced with crushed rock or improved dirt roads are on
a few section lines. Trails provide access to most areas.
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The map units on the detailed s0il maps at the back of
this survey represent the soils in the survey area. The
map unit descriptions in this section, along with the soil
maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under “"Use and management of the soils.”

Each map unit on the detailed soil maps represents an
area on the landscape and consists of one or more soils
for which the unit is named.

A symbol identifying the soil precedes the map unit
name in the soil descriptions. Each description includes
general facts about the seil and gives the principal
hazards and limitations 1o be considered in planning for
specific uses.

Soils that have profiles that are almost alike make up
a soif series. Except for differences in texture of the
surface layer or of the underlying material, all the soils of
a series have major horizons that are similar in
compaosition, thickness, and arrangement.

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differances, a soil series is divided into so#
phases. Most of the areas shown on the detailed soil
maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affects use or
management. For example, Alliance loam, 1 to 3 percent
slopes, is one of several phases in the Alliance series.

Some map units are made up of two or more major
soils. These map units are called soil complexes.

A soil complex consists of two or more soils in such
an intricate pattern or in such small areas that they
cannot be shown separately on the soil maps. The
pattern and proportion of the soils are somewhat similar
in all areas. Rosebud-Canyon complex, 3 io 9 percent
slopes, is an example.

Most map units include small scattered areas of soils
other than those for which the map unit is named. Some
of these included soils have properties that differ
substantially from those of the major soil or soils. Such
differences could significantly affect use and
management of the soils in the map unit. The included
soils are identified in each map unit description. Some

small areas of strongly contrasting soils are identified by
a special symbol on the sail maps.

This survey includes miscellaneous areas. Such areas
have little or no soil material and support little or no
vegetation. Rock outcrop is an example. Miscellaneous
areas are shown on the scil maps. Some that are toc

ol MMaps.
Table 4 gives the acreage and proportionate extent of
each map unit. Cther tables {see '[Summary of Tables“]
give properties of the soils and the Timitalions,
capabilities, and potentials for many uses. The Glossary
defines many of the terms used in describing the soils.

Soil Descriptions

Ac—Alliance loam, 0 to 1 percent slopes. This
deep, nearly level, well drained soil is on loess-covered
uplands. Areas range from 5 to about 600 acres.

Typically, the surface layer is dark grayish brown,
friable loam about 9 inches thick. The subsoil is about 14
inches thick. The upper part is grayish brown, firm silty
clay loam, and the lower part is light gray, friable,
calcareous silt loam. The underlying material is very pale
brown, calcareous very fine sandy loam. At a depth of
about 43 inches is white, weakly cemented, limy
sandstone. In some places the subsoil is loam. In a few
areas the surface layer is very fine sandy loam, and in a
few other areas it is less than 6 inches thick because of
land leveling. Also, in some areas the dark material
making up the surface layer and the upper part of the
subsoil is more than 20 inches thick.

Included with this soil in mapping are small areas of
Creighton, Hemingford, Rosebud, and Scott Variant sails.
Creighton soils have more sand and less clay in the
subsoil than the Alliance soil. Hemingford soils have
more sand in the subsoil and the upper part of the
underlying material. Rosebud soils are 20 to 40 inches
deep to limy sandstone. Scott Variant soils are very
poorly drained, have more clay in the subsoil, and are in
depressions on uplands and stream terraces. The
included soils make up about 5 to 15 percent of the unit.

This Alliance soil has moderate permeability and either
moderate or high available water capacity, depending on
the depth to bedrock. Runoff is slow. The water intake
rate for irrigation is moderately low. The organic matter
content is moderate, and natural fertility is high. The
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surface layer is easily tilled throughout a fairly wide
range in moisture content.

Most of the acreage of this soil is farmed. About one-
half of the acreage is used for dryland farming, and the
remaining areas are mainly irrigated cropland. A few
areas are in native grass and are used for rangeland.

If used for dryland farming, this soil is suited to
introduced grasses and alfalfa for hay and pasture and
to winter wheat. Lack .of summer rainfall commonly limits
the selection of cultivated crops that can be successfully
grown. Soil blowing is the principal hazard where the soil
surface is not protected. Conservation tillage practices,
such as stubble mulching, leave all or most of the crop
residue on the surface and thereby help conserve
needed soil moisture and help prevent soil blowing. The
crop residue helps maintain the organic matter content
and tilth. Wind stripcropping helps contro! soil blowing.
Summer fallow conserves moisture for use during the
following growing season.

If irrigated, this soil is suited to corn, sugar beets, field
beans, potatoss, alfalfa, and introduced grasses. It is
suited to both gravity and sprinkler irrigation systems.
Sail blowing is the main hazard on unprotected fields. A
cropping system that ieaves crop residue on the surface
helps contral soil blowing. Mixing crop residue and
barnyard manure into the soil helps maintain the fertility
and organic matter content and also increases the
infiltration of waler. Some land leveling is generally
needed for the satisfactory operation of gravity systems.
All irmigation systems need to be designed so the rate of
application of water does not exceed the moderately low
intake rate of the soil.

The use of this soil for rangsland is effective in
controlling soil blowing and water erosion. Overgrazing
by livestock and untimely haying or improper mowing
height reduce the protective plant cover and cause
deterioration of the native plants. The range can be
maintained or improved by proper grazing use, timely
deferment of grazing or haying, and the use of a rotation
system under which no range unit is grazed at the same
time in successive years.

This soil is suited to trees and shrubs in windbreaks.
Adapted species show fair growth and good survival.
Drought and soil blowing are the principal hazards to
seedlings and young trees. Seedlings can survive and
grow if competing vegetation is controlied or removed by
cultivation between the tree rows or by the careful use of
appropriate herbicides. Planting an annual cover crop
between the rows reduces soil blowing. Supplemental
irrigation can provide needed moisture during periods of
insufficient rainfall.

The use of this soil for septic tank absorption fields is
limited by depth to rock. This limitation can generally be
overcome by increasing the size of the absorption field.
Sewage lagoons can be constructed in areas of this soil
if the bottom of the lagoon is sealed to prevent seepage.
This soil is generally suited to use as a site for dwellings
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and small commercial buildings. Damage to roads and
streets by frost action can be reduced by providing good
surface drainage. Crewning the road by grading and
constructing adequate side ditches help to provide the
needed surface drainage.

This soil is assigned to capahility units llc-1, dryland,
and I-4, irrigated, and to the Siity range site and
windbreak suitability group 3.

AcB—Alliance loam, 1 to 3 percent slopes. This
deep, very gently sloping, well drained soil is on loess-
covered uplands. It is on slightly convex ridgetops and
along some upland drainageways. Areas ranga from 5 to
about 500 acres.

Typically, the surface layer is dark grayish brown,
friable loam about 8 inches thick. The subsoil is about 12
inches thick. The upper part is grayish brown, firm silty
clay loam, and the lower part is pale brown, friable silt -
loam. The underlying material is light gray and pale
brown, calcareous very fine sandy loam and loam. At a
depth of about 46 inches is white, weakly cemented, limy
sandstone. In a few places the surface layer is very fine
sandy loam, and in places the subsoil is loam. In some
small areas the underlying material is sandy clay loam. In
places the surface layer is less than 6 inches thick,
mainly because of erosion. Also, in places the dark
material making up the surface layer and the upper part
of the subsoil is more than 20 inches thick.

Included with this soil in mapping are small areas of
Canyon, Creighton, and Rosebud soils. Canyon soils are
8 10 20 inches deep to limy sandstone and are slightly
higher on the landscape than the Alliance soil. Creighton
soils have less silt and clay in the subsoil and generally
are in the slightly higher areas on the landscape.
Rosebud soils are 20 to 40 inches deep to limy
sandstone and are on about the same position on the
landscape. The included soils make up about 8 to 15
percent of the unit.

This Alliance soil has moderate permeability and either
moderate or high available water capacity, depending on
the depth to bedrock. Runoff is slow. The water intake
rate for irrigation is moderately iow. The crganic matter
content is moderate, and natural fertility is high. The
surface layer is friable and easily tilled throughout a fairly
wide range in moisture content.

Most of the acreage of this soil is cultivated. A few
areas are in native grass. Over one-half of the cultivated
acreage is used for dryland farming, and the remaining
acreage is irrigated.

If used for dryland farming, this soil is suited to winter
wheat, introduced grasses, and aifalfa. Inadequate
summer rainfall commonly limits the selection of
cultivated crops that can be successfully grown. Soil
blowing is the principal hazard on unprotected soil
surfaces. Conservation tillage practices, such as stubble
muliching and eco-fallow, can be used to help conserve
needed soil moisture, to control soil blowing, and to
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control water erosion following heavy rains. The crop
residue helps maintain the organic matter content and
tilth. Wind stripcropping helps control soil blowing.
Summer fallow conserves moisture for use during the
following growing season.

if irrigated, this soil is suited to sugar beets, field
beans, corn, potatoes, alfalfa, and iniroduced grasses.
This soil is suited to both gravity and sprinkler irrigation
systems. A cropping system that leaves crop residue on
the surface helps control soil blowing and water erosion,
which are the main hazards. Returning crop residue to
the soll helps maintain the organic matter content and
alsc increases the infiltration of water. Some land
leveling is needed for satisfactory operation of a gravity
system. Irrigation systems need to be designed so that
the rate at which water is applied does not exceed the
moderately low intake rate of the soil.

The use of this soil for rangeland is effective in
controlling soil blowing and water erosion. Overgrazing
by livestock and untimely haying or improper mowing
height reduce the protective plant cover and cause
deterioration of the native plants. The range can be
maintained or improved by proper grazing use, timely
deferment of grazing or haying, and the use of a rolation
system under which no range unit is grazed at the same
time in successive years.

This soil is suited to trees and shrubs in windbreaks.
Drought and soil blowing are the main hazards to
seedlings and young trees. Adapted species show fair
growth and good survival. Gompeting vegetation can be
controlled or removed by cultivation between the tree
rows and by the careful use of appropriate herbicides.
Planting an annual cover crop between the rows reduces
damage from soil blowing. Supplemental irrigation can
provide needed moisture during periods of insufficient
rainfall.

The use of this soil for septic tank absorption fields is
limited by depth to rock. This limitation can generally be
overcome by increasing the size of the absorption field.
Sewage lagoons can be constructed in areas of this soil
if, afler excavation, the bottom of the lagoon is sealed to
prevent seepage. This soil is generally suited to use as a
site for dwellings. Damage to roads and streets by frost
action can be reduced by providing good surface
drainage. Crowning the road by grading and constructing
adequate side ditches help 1o provide the needed
surface drainage.

This soil is assigned to capability units [le-1, dryland,
and lle-4, irrigated, and to the Silty range site and
windbreak suitability group 3.

AcC—Alliance loam, 3 to 6 percent slopes. This soil
is deep, genily sloping, and well drained. It is on convex
ridgetops and knolls, and also on side slopes along
drainageways that traverse the loess-covered uplands.
Areas range from 5 to 100 acres.
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Typically, the surface layer is grayish brown, very
friable loam about 8 inches thick. The subsoil is about 16
inches thick. The upper part is brown, friable silty clay
loam; the middle part is pale brown, friable silty clay
loam: and the lower part is pale brown, very friable very
fine sandy loam. The underlying material is light gray.
calcareous loam. At a depth of about 40 inches is white,
weakly cemented, limy sandstone. In some places the
surface layer is lighter in color and thinner because of
erosion. Also, in a few areas the surface layer is very
fine sandy loam, and in a few places the dark material
making up the surface layer is more than 20 inches
thick. Also, in places the subsoil is loam and is less than
10 inches thick.

included with this soil in mapping are small areas of
Creighton, Rosebud, and Canyon soils. Creighton soils
are coarser in texture in the upper and middle part of the
subsoil. Rosebud soils are 20 to 40 inches deep to limy
sandstone. Canyon soils are 8 to 20 inches deep to limy
sandstone. These soils occupy about the same
elevation. The included scils make up about 10 to 15
percent of the unit.

Permeability of this Alliance soil is moderate. The
available water capacity is either moderate or high,
depending on the depth to bedrock. Runoff is medium.
The water intake rate for irrigation is moderately low. The
organic matter content is moderate, and natural fertility is
high. Tilth is good, and the soil is easily titled throughout
a fairly wide range in moisture content.

Mast of the acreage of this s0il is farmed. Most areas
are used for dryland farming, but some are irrigated,
mainly by the center-pivot type of sprinkler system. The
remaining areas are mainly in native grass and used as
hayland or rangeland.

If used for dryland farming, this soil is suited to winter
wheat, introduced grasses, and alfalfa. Water erosion
and soil blowing are the principal hazards. The soil
needs to be adequately protected by growing crops or by
crop residue. Conservation tillage practices, such as
stubble mulching and eco-fallow, help conserve moisture
and prevent serigus erosion. Wind stripcropping, summer
fallow, and cover crops can also be used. Terraces and
contour farming are also effective in controlling erosion
and conserving moisture. The crop residue helps
maintain the organic matter content and tilth.

If irrigated, this soil is suited to corn, sugar beets,
potatoes, introduced grasses, and alfalfa. This soil is
best suited to the sprinkler type of irrigation system
because of slope. It is suited to a gravity system if the
land is bench leveled or if contouring is used in
combination with terracing and conservation tillage.
Erosion can be reduced by use of terraces, contour
farming, and a conservation tillage system, such as no-
till, which leaves most of the crop residue on the surface
as a protective cover. The rate of application of water
should be regulated so it does not exceed the
moderately low intake rate of the soil. Returning crop
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residue to the soil helps maintain the organic matter
content and tilth and increases the infiltration of water. |f
the center-pivot type of sprinkler system is used, wheel
track ruts are a problem.

This soil is suited to rangeland, and this use is
affective in controlling soil blowing and water erosion.
Overgrazing by livestock and untimely haying or improper
mowing height reduce the protective plant cover and
cause deterioration of the native plants. Overgrazing can
result in severe soil loss by water erosion. The range
can be maintained or improved by proper grazing use,
timely determent of grazing or haying, and a rotation
system under which no range unit is grazed at the same
time in successive years.

This soil is suited to trees and shrubs in windbreaks.
Seedlings generally survive and grow well if competing
vegetation is controlled or removed. This can be
accomplished by good site preparation and by timely
cultivation or careful application of appropriate herbicides
in the row. Drought is the main hazard in establishing
trees, and supplemental watering of seedlings may be
needed. Trees can be planted on the contour to help
preveni erosion. Terraces may also be needed.

The use of this soil for septic tank absorption fields is
limited by depth to rock. This limitation can generally be
overcome by increasing the size of the absorption field.
Sewage lagoons can be constructed in areas of this soil
if the bottom of the lagoon is sealed to prevent seepage.
Also, some grading is required to modify the slope and
shape the lagoon. This sail is generally suited 1o use as
a site for dwellings. Damage to roads and streets by
frost action can be reduced by providing good surface
drainage. Crowning the road by grading and constructing
adequate side ditches help to provide the needed
surface drainage.

This soil is assigned to capability units I/le-1, dryland,
and llle-4, irrigated, and to the Silty range site and
windbreak suitability group 3.

ArB—Alliance-Rosebud loams, 1 ta 3 percent
slopes. This unit consists of deep and moderately deep,
very gently sloping, well drained soils. These soils are on
the broad, convex ridgetops and on side slopes of
intermittent drainageways that traverse the uplands.
Areas of this complex range from 5 to about 500 acres.
This unit ranges from 45 to 60 percent Alliance soii and
from 30 to 50 percent Rosebud soil. The deep Alliance
soil is on broad ridgetops. The moderately deep
Rosebud soil is on narrow ridges or knolls and on side
slopes. The areas of the Alliance soil and the areas of
the Rosebud soil are so intermingled or so small that
they could not be shown separately at the scale selected
for mapping.

Typically, the Alliance soil has a surface layer of dark
grayish brown, friable lgam about 8 inches thick. The
subsoil is about 18 inches thick. it is grayish brown,
friable silt loam in the upper part; brown, friable silty clay
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loam in the middle part; and light gray, friable,
calcareous silt loam in the lower part. The underlying
material is light gray. It is calcareous loam in the upper
part and calcareous very fine sandy loam in the lower
part. At a depth of about 42 inches is white, weakly
cemented, limy sandstone. In some places the surface
layer is very fine sandy loam. Also, in some places the
subscil is loam or sandy clay loam. In a few places the
surface layer is eroded and is less than 4 inches thick,
and in other places it is more than 20 inches thick. In
places the underlying material is sandy ciay loam or fine
sandy loam.

Typically, the Rosebud soil has a surface layer of
grayish brown, friable loam about 8 inches thick. The
subsoil is about 16 inches thick. It is pale brown, friable
clay loam in the upper part and light gray, friable,
cafcareous loam in the lower part. The underlying
material is very pale brown, calcareous very fine sandy
loam that has many small sandstone fragments. At a
depth of 32 inches is white, weakly cemented, limy
sandstone. In places the surface layer is very fine sandy
ioam. In a few places the original surface layer has been
eroded, and the subsoil is exposed at the surface. Also,
in some areas the subsoil is very fine sandy loam and
less than 10 inches thick. In places the dark material
making up the surface layer is more than 20 inches
thick.

Included with these soils in mapping are small areas of
Canyon socils. Canyon soils have a lighter colored
surface layer, they are 8 to 20 inches deep t0 bedrock,
and they are on the higher positions on the landscape.
The in¢cluded soils make up 10 to 15 percent of this unit.

Permeability of the Alliance and Rosebud soils is
moderate. The available water capacity is either
moderate or high in the Alliance soil, depending on the
depth to bedrock, and is moderate in the Rosebud soil.
Runoff is slow. The water intake rate for irrigation is
moderately low. In both soils the organic matter content
is moderate, and natural fertility is high. These soils have
goad tilth and can generally be tilled throughout a fairly
wide range in moisture content.

Mast of the acreage of these soils is used for dryland
farming. Some areas are irrigated, and a few remain in
native grass.

If used far dryland farming, these scils are suited to
wheat, alfalfa, and introduced grasses. Inadequate
summer rainfall limits the selection of cultivated crops
that can be successfully grown. The main hazards are
soil blowing and water erosion where the surface is not
adequately protected by growing crops or crop residue.
Conservation tiliage practices, such as stubble mulching
and eco-fallow, help prevent soil blowing and water
erosion and also conserve soil moisture. Wind
stripcropping and summer fallow are also suited to this
soil. Returning crop residue to the soil helps maintain the
organic matter content, fertility, and tilth and also
increasss the infiltration of water.
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It irrigated, these soils are suited to corn, fisld beans,
potatoes, sugar beets, alfalfa, small grains, and
introduced grasses. The main hazards are soil blowing
and water erosion. Conservation tillage practices, such
as no-till and eco-fallow, keep crop residue on the
surface and can be used to reduce erpsion and to
conserve moisture. Returning crop residue to the soil
helps maintain the organic matter content and also
increases the infiltration of water. These soils are suited
to both gravity and sprinkler irrigation systems. In
designing a gravity system, care must be taken to ensure
that the underlying bedrock is not exposed if the land is
leveled. Irrigation systems need to be designed so that
the rate of water application does not exceed the
moderately low intake rate of the soils. Efficient
management of irrigation water is important. Plowing
under green manure crops is a good way to increase
fertility and the infiliration of water in areas that have
been disturbed by land leveling. Applications of
phosphate and zinc increase fertility in the cut areas.

The use of these soils for rangeland is effective in
controlling soil blowing and water erosion. Overgrazing
by livestock and untimely haying or improper mowing
height reduce the protective plant cover and cause
deterioration of the native plants. The range can be
maintained or improved by proper grazing use, timely
deferment of grazing or haying, and the use of a rotation
system under which no range unit is grazed at the same
time in successive years.

These soils are suitable for trees and shrubs in
windbreaks. Adapted species show fair growth and
survival. Drought and competition for moisture from
weeds and grasses are the principal hazards. lrrigation
can provide moisture during periods of insufficient
rainfall. Cultivation between the tree rows with
conventional equipment can control undesirable weeds
and grasses. Careful use of appropriate herbicides or
hoeing by hand can control weeds within the tree row.

The use of these soils for septic tank absorption fields
is limited by depth to rock. This limitation can generally
be overcome by increasing the size of the absorption
field. Sewage lagoons can be constructed in areas of
these soils if, after excavation, the bottom of the lagoon
is sealed to prevent seepage. These soils are generally
suited to use as sites for dwellings with basements, but
an excavation in areas of the Rosebud soil generally
extends into the soft bedrock. Damage to roads and
streets by frost action can be reduced by providing good
surface drainage. Crowning the road by grading and
constructing adequate side ditches help to provide the
needed drainage.

These soils are assigned to capability units {le-1,
dryland, and lle-4, irrigated, and to the Silty range site.
The Alliance soil is in windbreak suitability group 3, and
the Rosebud soil is in windbreak suitability group 8R.
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ArC—Alliance-Rosebud loams, 3 to 6 percent
slopes. This unit consists of deep and moderately deep,
gently sloping, well drained soils. These soils are on
ridgetops and on side slopes of drainageways in the
uplands. Areas of this complex range from 5 to 200
acres. This unit ranges from 40 to 55 percent Alliance
soil and from 30 to 50 percent Rosebud soil. The deep
Alliance soil is on the broad ridgetops and the lower part
of the side slopes. The moderately deep Rosebud soil is
on narrow ridgetops and the upper part of side slopes.
The areas of the Alliance soil and the areas of the
Rosebud soil are so intermingled or so small that they
could not be shown separately at the scale selected for
mapping.

Typically, the Alliance soil has a surface layer of dark
grayish brown, friable loam about B inches thick. The
subsoil is about 12 inches thick. The upper part is
grayish brown, friable silty clay loam, and the lower part
is light brownish gray, friable silt loam. The underlying
material is light gray, calcareous very fine sandy loam. At
a depth of about 43 inches is white, weakly cemented,
limy sandstone. in places the subsoil is loam or sandy
clay loam. In a few places the surface layer is very fine
sandy loam, and in a few other areas the surface layer is
eroded and is less than 8 inches thick. In places the
underlying material is fine sandy loam or sandy clay
loam.

Typically, the Rosebud soil has a surface layer of dark
grayish brown, friable loam about 8 inches thick. The
subsoeil is about 10 inches thick. The upper part is
grayish brown, friable clay loam, and the lower part is
light brownish gray, friable, calcareous loam. The
underlying material is light gray, calcareous loam. At a
depth of about 24 inches is white, weakly cemented, limy
sandstone. In a few places the surface layer is very fine -
sandy loam. In other places the erosion of the surface
layer has exposed the upper part of the subscil. In some
areas the subsoil and underlying material are very fine
sandy loam.

Included with these soils in mapping are small areas of
Canyon soils. Canyon soils are 8 to 20 inches deep to
bedrock and are on short breaks and the upper part of
side slopes. The included soils make up about 10 to 15
percent of this unit.

Permeability of the Alliance and Rosebud soils is
moderate. The available water capacity is either
moderate or high in the Alliance soil, depending on the
depth to bedrock. It is moderate in the Rosebud soil.
Runoff is medium. The water intake rate for irrigation is
moderately low. Both soils are moderate in organic
matter content and high in natural fertility. These soils
have good tilth and can be easily tilled throughout a
fairly wide range in moisture content.

Most of the acreage of these soils is used for dryland
farming. Some areas are irrigated, and a few small areas
are still in native grass.
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If used for dryland farming, these soils are suited to
wheat, alfalfa, and introduced grasses. Soil blowing and
water erosion are hazards where the surface is not
adequately protected by growing crops or crop residue.
Conservation tillage practices, such as stubble mulching
and eco-fallow, which keep crop residue on the surface,
help prevent soil blowing and water erosion and also
conserve moisture. The crop residue helps maintain the
organic matter content, fertility, and tiith and alsa
increases the infiltration of water. These soils are suited
to construction of terraces for erosion control; however,
construction may be difficult in areas of the Rosebud sail
because of the limited amount of soil material over the
weakly cemented bedrock. Wind stripcropping and
summer fallow are practices that can be used to help
control soil blowing and conserve moisture.

If irrigated, these sails are suited to corn, sugar beets,
small grains, potatoes, introduced grasses, and alfalfa. A
sprinkler system is better suited to these soils than a
gravity system. Bench leveling is difficult because of the
moderate depth to sandstone bedrock in areas of the
Rosebud soil. The gravity system of irrigation is suitable
if contouring is used in combination with terracing and
conservation tillage. Soil blowing and water ergsion are
the main hazards if the soil is cultivaled. Conservation
tillage practices, such as no-till and eco-fallow, keep
crop residue on the surface and thereby help to prevent
s0il blowing and walter erosion. Returning ¢rop residue to
the soil helps maintain the organic matter content and
increases the infiltration of water. Irrigation systems need
to be designed so that the rate at which water is applied
does not exceed the moderately low intake rate of the
soils. If the center-pivot type of sprinkler system is used,
erosion in the wheel tracks is a problem.

The use of these soils for rangeland is effective in
controlling soil blowing and water erosion. Overgrazing
by livestock and untimely haying or improper mowing
height reduce the protective plant cover and cause
deterioration of the native plants. The range can be
maintained or improved by proper grazing use, timely
deferment of grazing or haying, and use of a rotation
system under which no range unit is grazed at the same
time in successive years.

These soils are suited to trees and shrubs in
windbreaks. Adapted species generally show fair growth
and survival if competing vegetation is controlled or
removed. This can be accomplished by good site
preparation and by timely cultivation or careful
application of appropriate herbicides. Hoeing by hand or
rototilling can control undesirable vegetation in the rows
or near small trees. Drought is the principal hazard to the
establishment of trees, and supplemental watering of the
seedlings may be needed. Trees can be planted on the
contour to help prevent water erosion.

The use of these soils for septic tank absorption fields
is limited by depth to rock. This limitation can generally
be overcome by increasing the size of the absorption
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field. Sewage lagoons can be constructed in areas of
these soils if the bottom of the lagoon is sealed to
prevent seepage. Some grading is also required to
modify the slope and shape the fagoon. These soils are
generally suited to use as sites for dwellings without
basements. Dwellings with basemenis are generally
suitable in areas of the Alliance sail, but in areas of the
Rosebud scil an excavation generally extends into the
woakly cemented bedrock. Damage to roads and streets
by frost action can be reduced by providing good surface
drainage. Crowning the road by grading and constructing
adequate side ditches help to provide the needed
surface drainage.

These soils are assigned to capability units Hle-1,
dryland, and llle-4, irrigated, and to the Siity range site.
The Alliance soil is in windbreak suitability group 3, and
the Rosebud soil is in windbreak suitability group 6R.

ArD—Alliance-Rosebud loams, 6 to 11 percent
slopes. This unit consists of deep and moderately deep,
strongly sloping, well drained soils. These soils are on
ridgetops and side slopes of drainageways in the
uplands. Areas of this complex range from 5 to 60 acres.
This unit ranges from 35 to 50 percent Alliance soil and
from 30 to 50 percent Rosebud soil. The deep Alliance
soil is on the broad ridgetops and the lower part of the
side slopes. The moderately deep Rosebud soil is on
narrow ridgetops and the upper part of the side slopes.
The areas of the Alliance scil and the areas of the
Rosebud soil are so intermingled or so small that they
could not be shown separately at the scale selacted for
mapping.

Typically, the Alliance soil has a surface layer of dark
grayish brown, very friable loam about 9 inches thick.
The subsoil is about 10 inches thick. It is light brownish
gray, friable silt loam in the upper part and pale brown,
very friable, calcareous very fine sandy loam in the lower
part. The underlying material is light gray and pale
brown, calcareous very fine sandy loam. At a depth of
about 58 inches is white, weakly cemented, limy
sandstone. In places the surface layer is very fine sandy
loam. In some places the upper part of the subsoil is
very fine sandy loam or loam. In soime areas the surface
layer is eroded and is less than 4 inches thick.

Typically, the Rosebud soil has a surface layer of dark
grayish brown, friable loam about 8 inches thick. The
subsoil is about 14 inches thick and friable. The upper
part is grayish brown clay loam, and the lower part is
pale brown loam. The underlying material is very pale
brown, calcareous very fine sandy loam. Below a depth
of about 29 inches is white, weakly cemented, limy
sandstone. In some areas where water erosion has been
severe, most of the original surface layer has been
removed and the subsoil is exposed. In a few places the
surface layer is very fine sandy loam. Also, in a few
areas the subsoil is very fine sandy loam.



Box Butte County, Nebraska

Included with these soils in mapping are small areas of
Canyon and Craft soils. Canyon soils are shallow to
bedrock and are on the higher part of the landscape.
Craft soils are stratified and are on narrow bottom lands
along drainageways. The included soils make up about
10 to 15 percent of the unit.

Permeability of the Alliance and Rosebud soils is
moderate. The available water capacity is either
moderate or high in the Alliance soil, depending on the
depth to bedrock, and it is moderate in the Rosebud soil.
Runocff is medium. The water intake rate for irrigation is
moderately low. The organic matter content is moderate,
and natural fertility is high. Tilth is good, and the soils are
easily tilled throughout a fairly wide range in moisture
content.

More than one-half of the acreage of these soils is
used for dryland farming. A few areas are irrigated. The
remaining acreage is in native grass and is used for
hayland or grazing.

If used for dryland farming, these soils are poorly
suited to wheat, alfalfa, introduced grasses, and
legumes. Soil blowing and water erosion are the principal
hazards. The surface needs to be adequately protected
by growing crops or by crop residue. Conservation tillage
practices, such as stubble mulching and eco-fallow, keep
crop residue on the surface and thereby help conserve
moisture and control soil blowing and water erosion.
Conserving moisture is important in areas of the
Rosebud soil because the available water capacity is
moderate. Construction of terraces is difficult on this unit
because of the limited amount of soil over bedrock in
areas of the Rosebud soil. Wind stripcropping helps
control soil blowing. Summer fallow stores moisture for
use during the following growing season.

If irrigated, these soils are not suited to row crops and
are poorly suited to alfalfa, small grains, and introduced
grasses. Waler erosion is a serious hazard. Efficient
management of irrigation waler is necessary because of
slope and the moderately low intake rate of the soils.
Applying water at a rate that exceeds the intake rate of
the soil can result in severe erosion on these slopes.
Infiltration of water can be increased by keeping most ot
the crop residue on the soil surface. This also helgs to
maintain the organic matter content and tilth. Sprinkler
irrigation systems can be used, but gravity systems are
not suitable on these soils. Conservation tillage
practices, such as no-till and eco-fallow, keep crop
residue on the surface and thereby help to prevent water
erosion and allow moisture to enter the sail more readily.

The use of these soils for rangeland is effective in
controlling soil blowing and water erosion. Overgrazing
by livestock and untimely haying or improper mowing
height reduce the protective plant cover and cause
deterioration of the native plants. Overgrazing can result
in severe soil loss by water erasion. The range can be
maintained or improved by proper grazing use, timely
deferment of grazing or haying, and the use of a rotation
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system under which no range unit is grazed at the same
time in successive years. Range seeding may be needed
in some eroded areas of cropland to help stabilize the
soil. . :

These soils are suited to trees and shrubs in
windbreaks. Adapted species show fair growth and
survival. Seedlings generally survive and grow if
competing vegetation is controlled or removed. This can
be accomplished by good site preparation and by timely
cultivation or careful application of appropriate
herbicides. Rototilling or hand hoeing can be used to
control undesirable vegetation in the row. Drought is the
main hazard when planting trees, and supplemental
watering of the seedlings may be needed. Planting trees
on the contour helps control water erosion. Annual cover
crops can be used between the rows.

The use of these solls for septic tank absorption fields
is limited by depth to rock and moderate permeability.
These limitations can generally be overcome by
increasing the size of the absorption field. Also, installing
the septic tank absorption field on the contour is
generally necessary for its proper operation. If sewage
lagoons arc constructed, extensive grading is required to
modify the slope and shape the lagoon. The bottom of
the lagoon needs to be sealed 1o prevent seepage.
Dwellings should be properly designed to complement
the slope, or the soil should be graded. Excavation of
the weakly cemented bedrock in areas of the Rosebud
soil may be necessary if this soil is used as a site for
dwellings with basements. Damage to roads by frost
action can be reduced by providing good surface
drainage. Crowning the road by grading and constructing
adequate side diiches help to provide the needed
surface drainage. Cuts and fills are generally needed to
provide a suitable grade.

These scils are assigned to capability units Ve-1,
dryland, and IVe-4, irrigated, and to the Silty range site.
The Alliance soil is in windbreak suitability group 3, and
the Rosebud soil is in windbreak suitability group 6R.

Ba—Bankard fine sand, 0 ta 2 percent slopes. This
deep, somewhat excessively drained, nearly level sail is
on bottom lands. This soil is occasionally flooded. Areas
are generally long and narrow and range from 10 to 100
acres.

Typically, the surface layer is light brownish gray.
loose, calcareous fine sand about 6 inches thick. The
underlying material to a depth of 60 inches or more is
light gray, calcareous gravelly sand and sand. In some
areas the surface layer is loamy fine sand or very fine
sandy loam. Also, in a few places the upper part of the
underlying material is loamy fine sand or loamy very fine
sand. In some places free carbonates are at a depth of
6 to 18 inches.

Included with this soil in mapping are small areas of
Valent soils. Valent soils do not have stratification and
gravelly fragments in the control section and are on a
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slightly higher part of the landscape than the Bankard
soil. The included soils make up about 5 to 10 percent of
the unit.

Permeability of this Bankard soil is rapid, and the
available water capacity is low. Runoff is slow, The
organic matter content and natural fertility are low.

Nearly all of the acreage of this soil is in native grass.
A few small areas are farmed because they are in fields
dominated by soils suited to farming.

This soil is not suited to farming, either dryland or
irrigated, because of the flooding hazard and coarse
texture of the soil.

The use of this soil for rangeland is effegtive in
controlling soil blowing. Overgrazing by livestock reduces
the protective plant cover and causes deterioration of
the native plants. The range can be maintained or
improved by proper grazing use, timely deferment of
grazing, and the use of a rotation system under which no
range unit is grazed at the same time in successive
years.

This s0il generally provides a poor site for trees and
shrubs in windbreaks or for plantings in recreation and
wildlife areas. Capability for survival and growth of
adapted species is poor. The low available water
capacity and the hazard of flooding make successful
planting on this soil difficult.

This soil is not suited to use as septic tank absorption
fields or as a site for buildings because of flooding. A
suitable alternate site is needed. Sewage lagoons need
to be lined or sealed to prevent seepage, and they need
dikes for protection from flooding. The walls or sides of
temporary shallow excavations need to be shored to
prevent sloughing or caving. Constructing roads on
suitable, well compacted fill material above flood level
and providing adequate side ditches and culverts help to
protect roads from flood damage.

This soil is assigned to capability unit Vle-5, dryiand,
and to the Shallow to Gravel range site and windbreak
suitability group 10,

BbB—Bankard very fine sandy loam, 0 to 3
percent slopes. This deep, somewhat excessively
drained, nearly level and very gently sloping soil is on
botiom lands. This soil is occasionally flooded. Areas are
generally long and narrow and range from 5 to about 50
acres.

Typically, the surface layer is grayish brown, very
friable very fine sandy loam about 4 inches thick. The
upper part of the underlying material is pale brown,
calcareous toamy fine sand, and below this, to a depth
of 60 inches or more, is light gray, calcareous fine sand.
In places the surface layer is loamy fine sand or loamy
very fine sand. Also, in places the upper part of the
underlying material is loamy very fine sand. In some
areas the surface layer is more than 10 inches thick.

Included with this soil in mapping are small areas of
Craft and Valent soils. Craft soils are well drained and

Soil Survey

have less sand in the underlying matsrial than the
Bankard soil. Valent soils are not stratified, they formed
in eclian sediment, and they are on the higher par of the
landscape. The included soils make up about 5 to 10
percent of the unit.

Parmeability of this Bankard soil is rapid, and the
availabie water capacity is low. Runoff is slow. The water
intake rate for irrigation is very high. The organic matter
content and natural fertility are low. Tilth is good
throughout a wide range in moisture content.

Nearly all the acreage of this soil is in native grass and
is used for grazing. A few areas are in irrigated crops.

It used for dryland farming, this soil is poorly suited to
crops commonly grown in this area, including alfalfa,
winter wheat, and introduced grasses. This soi! is
droughty because the available water capacity is low.
The main hazards are soil blowing and flooding.
Conservation tillage practices, such as stubble mulching,
leave all or part of the crop residue on the surface and
thereby help control soil blowing. Wind stripcropping also
helps prevent soil blowing. The crop residue helps
improve the fertility and the organic matter content.
Diversions and dikes can reduce flooding. Summer
fallow stores moisture for use during the following
growing season.

If irrigated, this soif is suited to corn, small grains,
alfalfa, and introduced grasses. Soil blowing is a serious
hazard it the soil surface is not protected. Flooding can
be controlled by protecting the field with diversions or
dikes. A conservation tillage system, such as stubble
mulching, leaves crop residue on the surface and
thereby helps control soil blowing. Mixing crop residue
and green manure crops into the soil helps improve the
organic matter content and fertility. This soil is droughty,
and the irrigation water needs to be applied frequently.
Supplemental applications of nitrogen and phosphorus
are needed to overcome plant nutrient deficiencies.
Nutrients are lost by leaching if excessive amounts of
water are applied. This soil is best suited to sprinkler
systems because it has a very high intake rate for water,
has a low available water capacity, and needs frequent
applications of water.

The use of this soii for rangeland is effective in
controlling soil blowing and water erosion. Overgrazing
by livestock and untimely haying or improper mowing
height reduce the protective cover and cause
deterioration of the native plants. The range can be
maintained or improved by proper grazing use, timely
deferment of grazing or haying, and the use of a rotation
system under which no range unit is grazed at the same
time in succesive ysars.

This soil provides a good site for trees and shrubs in
windbreaks. The growth and survival rates of adapted
species are fair. Drought and soil blowing are the main
hazards to seedlings. Tillage or chemical methods are
effective in preparing a favorable site for plantings. Soil
blowing can be controlled by maintaining strips of cover
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between the tree rows. Supplemental water can provide
needed moisture during periods of insufficient rainfall.
Dikes can be used to prevent flooding. Undesirable
weeds and grasses can be controlled by cultivating or
mowing between the rows. Annual cover crops can also
be used to control undesirable vegetation. Appropriate
herbicides can be applied in the row or the areas can be
hoed by hand or rototilled.

This soil is not suited to septic tank absorption fields,
sewage lagoons, or building sites because of flooding.
Suitable alternate sites are needed. The walls or sides of
temporary shallow excavations need to be shored to
prevent sloughing or caving. Constructing roads on
suitable, well compacted fill material above the flood
level and providing adequate side ditches and culverts
help protect roads from flood damage.

This soil is assigned to capability units 1Ve-3, dryland,
and IVe-11, irrigated, and to the Sandy Lowland range
site and windbreak suitability group 5.

Br—Bridget very fine sandy loam, 0 to 1 percent
slopes. This soil is deep, nearly level, and well drained.
It is mainty on foot slopes and stream terraces, but in
places it is along the bottom of upland drainageways and
in upland basins. This soil is subject to rare flooding.
Areas range from 5 to 300 acres.

Typically, the surface layer is grayish brown, friabie,
and 17 inches thick. The upper part is very fine sandy
loam, and the lower part is loam. The underlying material
to a depth of 60 inches or more is light brownish gray,
calcareous loam in the upper part; light brownish gray,
calcareous very fine sandy loam in the middle part; and
light gray, calcareous very fine sandy loam in the lower
part. In some places the surface layer is fine sandy loam
of loam. In some areas the dark material making up the
surface layer is more than 20 inches thick.

Included with this soil in mapping are small areas of
Craft soils. Craft soils are stratified and generally are on
a lower part of the landscape than the Bridget soil. The
included soils make up about 5 to 10 percent of the unit.

Permeability of this Bridget soil is moderate, and the
available water capacity is high. Runoff is slow. The
waler intake rate for irigation is moderate. The organic
matter content is moderately low, and natural fertility is
high. This soil is easily tilled throughout a wide range in
moisture content,

Over one-half of the acreage of this soil is farmed, and
the rest is mainly in native grass. Most of the cultivated
areas are used for dryland farming; some are irrigated.

If used for dryland farming, this soil is suited to winter
wheat, introduced grasses, and legumes. Lack of
summer rainfall commonly limits the selection of
cultivated crops that can be successfully grown. Soil
blowing is a hazard where the surface is not adequately
protected by crops or crop residue. Gonservation tillage
practices, such as no-till and stubble mulching, leave all
or part of the crop residue on the surface and thereby
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help prevent soil blowing and conserve soil moisture.
Mixing crop residue into the soil helps maintain the
organic matter content and tilth. Wind stripcropping helps
contral soil blowing. Summer fallow conserves maoisture
for use during the following growing season.

If irrigated, this soil is suited to corn, sugar beets, field
beans, potatoes, introduced grasses, and alfalfa. This
soil is suited to both sprinkler and gravity types of
irrigation systems. Soil blowing is the most serious
hazard. Conservation tillage practices, such as no-ill and
eco-fallow, keep crop residue on the surface and thereby
reduce soil blowing. Efficient management of irrigation
water is also a concern. Some land leveling is generally
needed for the satisfactory operation of a gravity system.
Irrigation systems need o be designed so the rate of
application of water does not exceed the moderate
intake rate of this soil. Applying feedlot manure and
other kinds of organic residue is a good way to increase
the infiltration of water and improve the organic matter
content, especially in areas that have been disturbed
during land leveling operations.

The use of this soil for rangeland is effective in
controlling soil blowing. Overgrazing by livestock and
untimely haying or improper mowing height reduce the
protective plant cover and cause deterioration of the
native plants. The range can be maintained or improved
by proper grazing use, untimely deferment of grazing or
haying, and the use of a rotation system under which no
range unit is grazed at the same time in successive
years.

This soil is suited to trees and shrubs in windbreaks.
The survival and growth rates of adapted species are
good. Careful use of appropriate herbicides in the tree
row or cultivation with conventional equipment can be
used to help control weeds and grasses. Hoeing by hand
or rototiliing can control the weeds and grasses in the
rows or near small trees. Supplemental watering can
provide needed moisture during periods of insufficient
rainfall.

The hazard of rare flooding needs to be considered if
this soil is used as a site for sanitary facilities and as a
site for buildings. Dikes can protect septic tank
absorption fields and sewage lagoons from the
floodwaters. The use of this soil for septic tank
absorption fields is limited by moderate permeability, but
this limitation can generally be overcome by increasing
the size of the absomtion field. Sewage lagoons need to
be lined or sealed to prevent seepage. Dwellings and
buildings can be constructed if the site is elevated with
well compacted fill material as protection against
flooding. Constructing roads on suitable, well compacted
fili material above the flood level and providing adequate
side ditches and culverts help protect roads from flood
damage. Damage t0 roads and streets by frost action
can be reduced by providing good surface drainage.
Crowning the road by grading and constructing adequate
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side ditches hslp to provide the needed surface
drainage.

This soil is assigned to capability units llc-1, dryland,
and I-6, irrigated, and to the Silty range site and
windbreak suitability group 3.

BrB—Bridget very fine sandy loam, 1 to 3 percent
slopes. This soil is deep, very gently sloping, and well
drained. [t is on foot slopes, stream terraces, and in a
few places, aleng the bottom of upland drainageways.
Areas range from 5 to 300 acres.

Typically, the surface tayer is grayish brown, friable
very fine sandy loam about 10 inches thick. The
subsurface layer is dark grayish brown loam about 4
inches thick. The next layer is light brownish gray, friable,
calcareous loam about 5 inches thick. The underlying
material to a depth of 60 inches or moreg is calcareous. It
is light gray loam in the upper part; light brownish gray
very fine sandy loam in the middle part; and light gray
very fine sandy loam in the lower part. In places the dark
material making up the surface layer is more than 20
inches thick. In some areas the surface layer is fine
sandy loam or loam. In a few places free carbonates are
at a depth of more than 15 inches.

Included with this soil in mapping are small areas of
Busher, Craft, and Rosebud soils. Busher scils have
more sand and less clay in the control section and are
higher on the landscape than the Bridget soil. Craft soils
are stratified and are on bottom lands. Rosebud soils are
20 to 40 inches deep to bedrock and are slightly higher
on the landscape. The included soils make up about 5 to
15 percent of the unit.

Permeability of this Bridget soil is moderate, and the
available water capacity is high. Runoff is slow. The
water intake rate for irrigation is moderate. The organic
matler content is moderately low, and natural fertility is
high. This soil is easily tilled throughout a wide range in
moisture content.

More than one-half of the acreage of this soil is
cultivated. The rest is in native grass. Most cultivated
areas are used for dryland farming; some are irrigatad.

If used for dryland farming, this soil is suited to wheat,
introduced grasses, and legumes. Lack of summer
rainfall commonly limits the selection of cultivated crops
that can be successfully grown. Soil blowing is a hazard
where the surface is not adequately protected by crops
or crop residue. Conservation tillage methods, such as
no-till planting, stubble mulching, and eco-fallow, leave
crop residue on the surface and thereby help to prevent
soil blowing and help to conserve soil moisture. The crop
residue helps maintain the organic matter content,
fertility, and tilth of the soil and also increases the
infiltration of water into the soil. Wind stripcropping and
summer fallow are good practices to use on this soil.

If irrigated, this soil is suited to corn, sugar beets, field
beans, potatoes, introduced grasses, and alfalfa. This
soil is suited to both gravity and sprinkler irrigation
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systems. Soil blowing is the most serious hazard.
Conservation tillage practices, such as eco-fallow and
no-till, keep crop residue on the surface and reduce soil
blowing. Efficient management of irrigation water is also
a concern. This soil is suited to a gravity system where
the soil has been leveled and a suitable grade has been
estabiished to prevent walter erosion. Irrigation systems
need to be designed so that the rate at which water is
applied does not exceed the moderate intake rate of this
soil. Applying feedlot manure and crop residue increases
the infiltration of water and improves the organic matter
content in areas that have been disturbed by land
leveling.

This soil is suited to rangeland, and this use is
effective in controlling both soil blowing and water
erosion. Dvergrazing by livestock and untimely haying or
improper mowing height reduce the protective plant
cover and cause deterioration of the native grasses.
Qvergrazing can result in severe s0il loss by water
erosion. The range can be maintained or improved by
praper grazing use, timely deferment of grazing or
haying, and the use of a rotation system under which no
range unit is grazed at the same time in successive
years.

This soil is suited to trees and shrubs in windbreaks.
Adapted species generally show good growth and
survival if competing vegetation is controlled or removed.
Weeds and grasses can be controlled by timely
cultivation between the tree rows and by careful use of
appropriate herbicides, hand hoeing, or rototilling in the
rows. Supplemental watering can provide moisture during
pericds of insufficient rainfall.

The use of this seil for septic tank absorption fields is
limited by moderate permeability. This limitation can
generally be overcome by increasing the size of the
absorption field. Sewage lagoons need to be lined or
sealed to prevant seepage. This soil s generally suited
to use as a site for dwellings and small commercial
buildings. Damage to roads and streets by frost action
can be reduced by providing good surface drainage.
Crowning the road by grading and constructing adequate
side ditches help to provide the needed surface
drainage.

This soil is assigned to capability units lle-1, dryland,
and lle-8, irrigated, and to the Silty range site and
windbreak suitability group 3.

BrC—Bridget very fine sandy loam, 3 to 6 percent
slopes. This sail is deep, gently sloping, and well
drained. It is on foot slopes and stream terraces, and in
a few places along the bottom of upland drainageways.
Areas range from 5 to about 50 acres.

Typically, the surface layer is grayish brown, very
friable, calcareous very fine sandy loam about 7 inches
thick. The next layer is brown, very friable, calcarecus
very fine sandy loam about 6 inches thick. The
underlying material to a depth of 60 inches or more is
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light brownish gray, calcareous very fine sandy loam. In
some places the surface layer Is fine sandy loam or
loam. In a few areas the underlying material is lcam. In
places, free carbonates are below a depth of 15 inches
and the dark material making up the surface layer is
more than 20 inches thick.

Included with this soil in mapping are small areas of
the moderately sandy Busher soils. They generally are
on the upper part of foot slopes. These inclusions make
up about 5 percent of the unit.

Permeability of this Bridget soil is moderate, and the
available water capacity is high. Runoff is medium. The
water intake rate for irrigation is moderate. The organic
matter content is moderately low, and natural ferility is
high. This soil is easily tilled throughout a wide range in
moisture content.

Most of the acreage of this soil is in native grass, and
the rest is farmed. Most of the cultivated areas are used
for dryland farming.

If used for dryland farming, this soil is suited to winter
wheat, as well as to introduced grasses and legumes for
pasture and hay. Lack of summer rainfall limits the
selection of cultivated crops that can be grown. Water
erosion is the principal hazard. Conservation tillage
practices, such as stubble mulching and eco-fallow, help
prevent soil blowing and erosion by water and also help
to conserve soil moisture. Use of crop residue helps
maintain the organic matter content, fertility, and soil tilth
and also increases the infiltration of water. Terraces,
stripcropping, and summer fallow are suitable practices
on this soil.

If irrigated, this soil is suited to corn, sugar beets, field
beans, potatoes, introduced grasses, and alialfa. Soil
blowing and water erosion are the principal hazards.
Conservation tillage practices, which keep crop residue
on the surface, or farming practices that roughen the
unprotected soil surface can reduce erosion. Efficient
management of irrigation water is also a concern,
Sprinkler systems need to be designed so that the rate
at which water is applied does not exceed the moderate
intake rate of this soil. This soil is suited to a gravity
system if it is bench leveled or if contouring is used in
combination with terracing and conservation tillage.

The use of this soil for rangeland is effective in
controlling soil blowing and water erosion. Overgrazing
by livestock and untimely haying or improper mowing
height reduce the protective cover and cause
deterioration of the natural vegetation. Overgrazing can
result in severe soil loss by water erosion. The range
can be maintained or improvad by proper grazing use,
timely deferment of grazing or haying, and the use of a
rotation system under which no range unit is grazed at
the same time in successive years.

This soil is suited to trees and shrubs in windbreaks.
The survival and growth rates of adapted species are
good. Control of weeds and undesirable grasses can be
accomplished by timely cultivation between the tree
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rows. Careful use of appropriate herbicides or rototilling
in the rows can also be used. A combination of contour
planting and terracing can help prevent water erosion.
Supplemental watering can provide needed moisture
during periods of insufficient rainfall.

The use of this soil for septic tank absorption fields is
limited by moderate permeability. This fimitation can
generally be overcome by increasing the size of the
absorption field. Sewage lagoons need to be lined or
sealed to prevent seepage. Also, some grading is
required to modify the slope and shape the lagoon. This
soil is generally suited to use as a site for dwellings.
Damage to roads and streets by frost action can be
reduced by providing good surface drainage. Crowning
the road by grading and constructing adequate side
ditches heip to provide the needed surface drainage.

This soil is assigned to capability units Ille-1, dryland,
and Ille-6, irrigated, and to the Silty range site and
windbreak suitability group 3.

BuB—Busher-Jayem loamy very fine sands, 0 to 3
percent slopes. This map unit consists of deep, nearly
level and very gently sloping, well drained soils. These
soils are on low knolls and hummocks of the uplands.
Areas of this complex range from 5 to about 200 acres.
This unit consists of 45 to 60 percent Busher soil and
from 20 to 30 percent Jayem soil. The Busher soil is in
flat or slightly concave areas, and the Jayem soil is in
slightly convex areas. The areas of the Busher soil and
the areas of the Jayem soil are so intermingled or so
small that they could not be shown separataly at the
scale selected for mapping.

Typically, the Busher soil has a surface layer of dark
grayish brown, very friable loamy very fine sand about 12
inches thick. The subsoil is brown, very friable loamy
very fine sand about 13 inches thick. The underlying
material, 1o a depth of 58 inches, is pale brown loamy
very fine sand in the upper part and light brownish gray
fine sandy loam in the lower part. Below this is weakly
cemented, limy sandstone. In some piaces the soil
material is fine sandy loam or very fine sandy loam
above the bedrock. Also, in some areas the dark
material making up the surface layer is more than 20
inches thick, and in a few places it is less than 5 inches
thick. In places sandstone bedrock is below a depth of
60 inches.

Typically, the Jayem soil has a surface layer of dark
grayish brown, very friable loamy very fine sand about 8
inches thick. The subsoil is grayish brown, very friable
fine sandy loam about 13 inches thick. The underlying
material to a depth of 60 inches or more is brown loamy
very fine sand in the upper part and brown loamy fine
sand in the lower part. In some areas the surface layer
and underlying material are fine sandy loam or very fine
sandy loam. Also, in some places the dark material
making up the surface layer is more than 20 inches
thick. In a few areas the surface layer is loamy fine sand.
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Included with this unit in mapping are small areas of
Satanta and Tassel soils. Satanta scils have more clay in
the subsoil and in the upper part of the underlying
material than the Busher and Jayem soils. Tassel soils
are no more than 10 to 20 inches deep 10 weakly
cemented sandstone and are an slightly higher parts of
the landscape. The included soils make up about 10 t¢
15 percent of the unit.

Permeability of the Busher and Jayem soils is
maderately rapid, and the available water capacity is
moderate. Runoff is slow. The water intake rate for
irigation is moderately high. The organic matter content
is moderately low, and natural fertility is medium. These
s0ils are easily tilled throughout a fairly wide range in
moisture content.

About one-half of the acreage of these soils is farmed,
and the remaining areas are mainly in native grass. Most
cultivated areas are used for dryland farming; some are
irrigated.

If used for dryland farming, these sails are suited to
winter wheat, alfalfa, and introduced grasses for hay and
pasture. Inadequate summer rainfall commonly limits the
selection of cultivated crops that can be successfully
grown. Soil blowing is a sericus hazard where the
surface is not adequately protected by crops or crop
residue. Conservation tillage practices, such as stubble
mulching and eco-fallow, help conserve soil moisture
and help control soil blowing. Wind stripcropping and the
use of cover crops also help control soil blowing.
Summer fallow conserves moisture for use during the
following growing season.

If irrigated, these soils are suited to sugar beets, field
beans, corn, potatoes, alfalfa, and introduced grasses.
Soil blowing is the principal hazard and is especially
severe on unprotected soil surfaces. Conservation tillage
practices, such as no-till and till-plant, keep crop residue
on the surface and help control soil blowing. These soils
are well suited to sprinkler irrigation systems because of
their moderately high intake rate. These soils are also
suited to gravity systems if the proper grade is
established so that the movement of water and the
intake rate of the soil are uniform. Leaching causes loss
of nutrients in the soil if irigation is excessive,

The use of these soils for rangeland is an effective
way to control soil blowing. Overgrazing by livestock and
untimely haying or improper mowing height reduce the
protective plant cover and cause deterioration of the
native plants. Overgrazing can result in severe soil loss
by soil blowing. The range can be maintained or
improved by proper grazing usse, timely deferment of
grazing or haying, and the use of a rotation system
under which no range unit is grazed at the same time in
successive years.

These soils provide a good site for trees and shrubs in
windbreaks. Adapted species show fair growth and
survival. Seedlings generally survive and grow if the site is
properly prepared and competing vegetation is controlled.
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Soil blowing is a serious hazard. it can be controlled by
maintaining strips of sod or cover crops between the tree
rows. Guitivation of the competing vegetation should be
restricted to the tree row. Drought is another hazard when
planting trees. Supplemental watering can provide needed
moisture during periods of insufficient rainfall,

The Jayem soil is generally suited to septic tank
absorption fields. In areas of the Busher soil, increasing
the size of the absorption field generally overcomes the
limited depth to bedrock. Sewage lagoons need to be -
lined or sealed to prevent seepage. These spils are
generglly suitad to use as sites for dwellings, small
commarcial buildings, and roads and sireets.

These soils are assigned to capability units 1lle-3,
dryland, and lle-B, irrigated, and to the Sandy range site
and windbreak suitability group 5.

BuC—Busher-Jayem foamy very fine sands, 310 6
percent slopes. This map unit consists of deep, genily
sloping, well drained soils. These soils are on ridgetops
and short side slopes of the uplands. Areas of this
complex range from 5 to about 400 acres. The unit
censists of 45 to 60 percent Busher soil and 20 to 30
percent Jayem soil. The Busher soil is on side slopes
and in slightly concave areas, and the Jayem soil is on
low convex ridges. The areas of the Busher scil and the
areas of the Jayem soil are so intermingled or so small
that they could not be shown separately at the scale
selected for mapping.

Typically, the Busher soil has a surface layer of
grayish brown, very friable loamy very fine sand about 11
inches thick. The subsoil is brown, very friable loamy
very fine sand about 12 inches thick. The underlying
material is calcareous loamy very fine sand. It is brown
in the upper part and light gray in the lower part. Al a
depth of about 56 inches is white, weakly cemented, limy
sandstone. In some places the soil is very fine sandy
loam or fine sandy loam above the bedrock. Also, in
some areas the dark material making up the surface
layer is less than 5 inches thick. In a few places the
surface layer is loamy fine sand.

Typically, the Jayem scil has a surface layer of grayish
brown, very friable loamy very fine sand about 7 inches
thick. The subsoil is grayish brown, very friable loamy
very fine sand about 9 inches thick. The underlying
material to a depth of 60 inches or more is grayish
brown loamy very fine sand in the upper part and pale
brown, calcareous loamy fine sand in the lower part. In
some places the soil is very fine sandy loam or fine
sandy loam throughout the profile. Also, in a few areas
the surface layer is loamy fine sand. In a few places the
dark material making up the surface layer is more than
20 inches thick.

Included with these soils in mapping are small areas of
Satanta, Tassel, and Valent soil. Satanta soils are finer
in texture in the subsoil and upper part of the underlying



Box Butte County, Nebraska

material than the Busher and Jayem soils. Tassel soils
are 8 to 20 inches deep to weakly cemented sandstone
and are in the slightly higher areas. Valent soils are
coarser in texture, have a thinner surface layer, and are
generally higher on the landscape. The included soils
make up about 10 to 15 percent of the unit.

Permeability of the Busher and Jayem solls is
moderately rapid, and the available water capacity is
moderate. Runoff is slow. The water intake rate for
irigation is moderately high. The organic matter content
is moderately low, and natural fertility is medium. These
soils are easily tilled throughout a fairly wide range in
moisture content.

About one-half of the acreage of these soils is farmed.
Most of these areas are used for dryland farming; a few
are sprinkler irrigated. The remaining areas are mainly in
native grass.

If used for dryland farming, these soils are poorly
suited to winter wheat, aifalfa, and introduced grasses.
Lack of summer rainfall limits the selection of crops that
can be grown. Soil blowing is a serious hazard where the
surface is not adequately protected by crops or crop
residue. Conservation tillage practices, such as stubble
mulching and eco-fallow, helg cantrol soil blowing and to
conserve soil moisture. Wind stripcropping, terracing,
and the use of annual cover craps and summer fallow
are additional practices.

If irrigated, these soils are suited to corn, field beans,
sugar beets, potatoes, alfalfa, and introduced grasses.
Soil blowing is the principal hazard. This soil is better
suited to a sprinkler irrigation system than to a gravity
system. Conservation tillage practices, such as eco-
fallow and no-till, leave most or all of the crop residue on
the surface and reduce soil blowing and improve the
organic matter content. These soils are well suited to
sprinkler irrigation systems because of their moderately
high intake rate. The application of excessive amounts of
water to the soil can cause leaching of nutrients.

These soils are suited to rangeland use, which is
effective in controlling soil blowing and water erosion.
Overgrazing by livestock and untimely haying or improper
mowing height reduce the protective plant cover and
cause deterioration of the native grasses. Overgrazing
can result in severe loss by soil blowing. The range can
be maintained or improved by proper grazing use, timely
deferment of grazing or haying, and the use of a rotation
system under which no range unit is grazed at the same
time in successive years.

These soils are suited to trees and shrubs in
windbreaks. Adapted species show fair growth and
survival if competing weads and grasses are controlled.
Cultivation of competing vegetation needs to be
restricted to the tree row because of the hazard of soil
blowing. Maintaining strips of sod or cover crops
between the tree rows can help control soil blowing.
Drought is also a hazard for seedlings. Supplemental
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watering can provide needed moisture during periods of
insufficient rainfall.

The Jayem soil is generally suited to septic tank
absorption fields. In areas of the Busher soil, increasing
the size of the absorption field generally overcomes the
limited depth to bedrock. Suitable fill materiat is needed
to increase the filtering capacity of the soil. Sewage
lagoons on these soils need to be lined or sealed to
prevent seepage. These soils are generally suited to use
as sites for dwellings and roads and streets.

These soils are assigned to capability units Ve-3,
dryland, and llle-8, irrigated, and to the Sandy range site
and windbreak suitability group 5.

BuD—Busher-Jayem loamy very fine sands, 6 to 9
percent slopes. This map unit consists of deep, strongly
sloping, well drained soils. The soils are on side slopes
and ridgetops of the uplands. Areas of this complex
range from 5 to about 200 acres. The unit ranges from
50 to 60 percent Busher soil and 20 to 30 percent
Jayem soil. The Busher soil is on the upper part of side’
slopes and on most ridgetops, and the Jayem soil is on
the lower part of side slopes and in slightly concave
areas. The areas of the Busher soil and the areas of the
Jayem soil are so intermingled or so small that they
could not be shown separately at the scale selected for
mapping.

Typically, the Busher soll has a surface layer of dark
grayish brown, very friable loamy very fine sand about 9
inches thick. The subsail is grayish brown, very friable
loamy very fine sand about 11 inches thick. The
underlying material, 1o a depth of 44 inches, is light
brownish gray, calcareous loamy very fine sand with a
few small fragments of sandstone. Below this is light
gray, weakly cemented, limy sandstone. In some areas
the soil is fine sandy loam or very fine sandy loam above
the bedrock. Also, in places the dark material making up
the surface layer is less than 4 inches thick. In a few
areas the surface layer is loamy fine sand.

Typically, the Jayem soil has a surface layer of dark
grayish brown, very friable loamy very fine sand about 7
inchas thick. The subsoil is grayish brown, very friable
loamy very fine sand about 8 inches thick. The
underlying material to a depth of 60 inches or mare is
pale brown loamy very fine sand in the upper part and
light brownish gray, calcareous lcamy fine sand in the
lower part. In some areas the soil is fine sandy loam or
very fine sandy loam above the bedrock. Also, in some
places the dark material making up the surface layer is
more than 20 inches thick. In a few areas the surface
layer is loamy fine sand.

Included with this unit in mapping are small areas of
Satanta, Tassel, and Valent soils. Satanta soils have
more clay in the subsail and in the upper part of the
underlying material than the Busher and Jayem soils.
Tassel soils are 8 to 20 inches deep to sandstone
bedrock and are on the higher positions on the
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landscape. Valent soils are coarser in texture. The
included soils make up about 10 to 15 percent of the
unit.

Permeability of the Busher and Jayem soils is
moderately rapid, and the available water capacity is
moderate. Runoff is medium. The water intake rate for
irrigation is moderately high. The organic matter content
is moderately low, and natural fertility is medium. These
soils are easily tilled throughout a fairly wide range in
moisture content.

Most of the acreage of these soils is in native grass.
The remaining areas are cultivated, almost entirely under
dryland farming.

If used for dryland farming, these soils are poorly
suited to winter wheat, introduced grasses, and alfalfa.
Insufficient summer rainfall commeonly limits the selection
of crops that can be successfully grown. Soil blowing is
a serious hazard, and the surface needs to be
adequately protected by crops or crop residue.
Conservation tillage practices, such as stubble mulching
and eco-fallow, leave crop residue on the surface and
thereby help prevent soil blowing and water erosion.
Wind stripcropping, terracing, and the use of annual
cover crops and summer fallow are additional practices.

If irrigated, these soils are poorly suited to alfalfa and
introduced grasses. These soils are suited only to the
sprinkler type of irrigation system. Soil blowing is a
severe hazard. A conservation cropping system, such as
eco-fallow or no-till, leaves crop residue on the surface
and thereby helps control soil blowing and water erosion.
Returning crop residue to the soil and applying barnyard
manure helps maintain and improve the organic mattar
content and fertility. Efficient management of irrigation
water is important because of the moderately high water
intake rate of these soils. The application of excessive
amounts of irrigation water can cause leaching of
nutrients.

The use of these soils for rangeland is effective in
controlling soil blowing and water erosion. Overgrazing
by livestock and untimely haying or improper mowing
height reduce the protective plant cover and cause
deterioration of the native plants. Loss of plant cover
can cause severe losses by soil blowing. The range can
be maintained or improved by proper grazing use, timely
deferment of grazing or haying, and the use of a rotation
system under which no range unit is grazed at the same
time in successive years. Range seeding may be needed
in some areas of eroded cropland.

These soils are suited to trees and shrubs in
windbreaks. Adapted species show fair growth and
survival. Drought and soil blowing are the main hazards.
Supplemental watering can provide needed moisture
during periods of insufficient rainfall. Maintaining a strip
of sod or a cover crop between the tree rows helps
control soil blowing. Competing vegetation in the tree
row and close to it can be controlled by rototilling, by
hand hoeing, or by the use of appropriate herbicides.
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Planting on the contour and terracing will help prevent
water erosiaon.

Septic tank absorption fields need to be placed on the
conlour because of excessive slope. In areas of the
Busher spil, increasing the size of the absorption field
generally overcomes the limited depth to bedrock. If
sewage lagoons are constructed, extensive grading is
required to medify the slope and shape the lagoon.
Lagoons also need to be lined or sealed to prevent
seepage. Dwellings should be designed to complement
the slope, or sites should be graded. Cuts and fills may
be needed to provide a suitable grade for roads and
streets.

These soils are assigned to capability units {Ve-3,
dryland, and 1Ve-8, irrigated, and to the Sandy range site
and windbreak suitability group 7.

BvC—Busher-Tassel loamy very fine sands, 0 to 6
percent slopes. This map unit consists of deep and
shallow, nearly level to gently sloping, well drained soils.
These soils are on convex knolls and short side slopes
of the uplands. Areas of the complex range from 5 1o
250 acres. The unit ranges from 50 to 65 percent deep
Busher soil and from 25 to 35 percent shallow Tassel
soil. The Busher soil is on the broader ridgetops and the
lower part of side slopes. The Tassel soil is on the upper
part of side slopes and on narrow ridgetops. The areas
of the Busher soil and the areas of the Tassel soil are s0
intermingled or so small that they could not be shown
separately at the scale selected for mapping.

Typically, the Busher soil has a surface iayer of dark
grayish brown, very friable loamy very fine sand about 13
inches thick. The subsoil is grayish brown, very friable
loamy very fine sand about 7 inches thick. The
underlying material, to a depth of about 55 inches, is
light brownish gray and light gray, calcareous fine sandy
loam. Below this is while, weakly cemented, limy
sandstone. In some areas the surface layer and subsoil
are very fine sandy loam or fine sandy loam. Also, in
places the dark material making up the surface layer is
less than 5 inches thick. In a few areas the underlying
material is loamy very fine sand.

Typically, the Tassel soil has a surface layer of grayish
brown, very friable loamy very fine sand about 4 inches
thick. The underlying material, to a depth of about 14
inches, is light brownish gray, calcareous loamy very fine
sand, Below this is white, weakly cemented, limy
sandstone. In some places the surface layer is fine
sandy loam or very fine sandy loam. Rock fragments of
sandstone are in all horizons above the bedrock.

Included with these soils in mapping are small areas of
Valent soils and Rock outcrop. Valent soils are coarser
in texture than Bushear and Tassel soils and are more
than 60 inches deep to sandstone. Rock outcrop is in
the higher areas and on the short breaks. The inclusions
make up about 5 to 15 percent of the unit,
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Permeability of the Busher and Tassel soils is
moderately rapid. The available water capacity is
moderate in the Busher soil and very low in the Tassel
soil. Runoff is slow on both soils. The water intake rate
for irrigation is moderately high. The organic matter
content is moderately low in the Busher soil and low in
the Tassel soil. Natura! fertility is medium in the Busher
soil and low in the Tassel soil. These soils have good
iilth, except in places where rock fragments are in areas
of the Tassel soil.

Most of the acreage of these soils is in native grass
and is used for range. The remaining areas are used for
dryland tarming.

if used for dryland farming, these soils are poorly
suited to winter wheat, introduced grasses, and aifalfa.
Lack of sufficient rainfall limits the selection of cultivated
crops that can be successfully grown. The restricted
rooting zone, low fertility, and very low available water
capacity of the Tassel soil also limit production. Soil
blowing is a serious hazard. Conservation tillage
practices, such as stubble mulching and eco-fallow, help
control soil blowing and also conserve moisture. Wind
stripcropping and planting annual cover crops are other
suitable practices. Bedrock is near the surface in areas
of Tassel soil and makes terracing difficult. Summer
fallow conserves moisture for use during the following
growing seasan.

If irrgated, these soils are poorly suited to alfalfa, corn,
field beans, sugar beets, potatoes, and introduced
grasses. A sprinkler system is the most suitable type of
irigation system for these soils. Soil blowing is the main
hazard. A conservation tillage system, such as eco-fallow
or no-till, leaves crop residue on the surface and heips
control soil blowing and water erosion. These soils are
somewhat droughty because of the limited root zqne and
tha very low available water capacity of the Tassel soil,
and timely application of water is needed. An excessive
amount of irrigation water causes leaching of nutrients in
areas of the Busher soil.

The use of the soils for rangeland is effective in
controlliing soil blowing and water erosion, Overgrazing
by livestock reduces the protective plant cover and
causes deterioration of the native grasses. It also can
result in severe loss by soil blowing. The range can be
maintained or improved by proper grazing uss, timely
deferment of grazing or haying, and the use of a rotation
systen under which no range unit is grazed at the same
time in successive years.

The Busher soil is suited to trees and shrubs in
windbreaks, and adapted species generally show fair
growth and survival. The Tassel soil is not suited to
wincbreak plantings because of the shallowness to
bedrock. Onsite investigation is generally needed before
planting time. The main hazards on the Busher soil are
competition from weeds and grasses and sil blowing.
Cultivating the tree row with a rototiller heips control
undesirable weeds and grasses and makes it possible to
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leave strips of sod between the rows to help control soil
blowing. Careful application of appropriate herbicides in
the row also aids in weed control. Drought is also a
hazard to young trees. Supplemental watering can
provide needed moisture during periods of insufficient
rainfall.

Onsite investigation is needed before building sites are
planned on these soils. In areas of the Busher soil,
increasing the size of septic tank absorption fields can
generally overcome the limited depth to bedrock. The
Tassel soil is generally not suitable because of the
shallowness to bedrock. Areas of the Busher soil are
suitable for sewage lagoons if the bottom of the lagoon
is sealed or lined to prevent seepage. The Tassel soil is
generally not suited to lagoons. Both soils are generally
suitable as sites for dwellings. Excavation of the soft
bedrock may be necessary if these soils are used as
sites for dwellings with basements. Also, if these soits
are used as sites for roads, the soft bedrock may have
to be excavated where cuts and fills are needed.

These soils are assigned to capability units IVe-3,
dryland, and IVe-8, irrigated. The Busher soil is in the
Sandy range site, and the Tassel soil is in the Shatlow
Limy range site. The Busher sail is in windbreak
suitability group 5, and the Tassel sail is in windbreak
suitability group 10.

BvF—Busher-Tassel loamy very fine sands, 6 to 30
percent slopes. This map unit consists of deep and
shallow, strongly sloping to steep, well drained soils.
These soils are on uplands that are dissected by small
drainageways. Areas range from 10 to 1,000 acres. The
unit ranges from 45 to 60 percent deep Busher soil and
from 30 to 40 percent shallow Tasse! soil. The Busher
soil is on the wider ridgetops and the lower part of side
slopes, and the Tassel soil is on convex knolls, on
breaks, and on the upper part of the side slopes. The
areas of the Busher soil and the areas of the Tassel
soils are so intermingled or so small that they could not
be shown separately at the scale selected for mapping.

Typically, the Busher soil has a surface layer of dark
grayish brown, very friable loamy very fine sand about 8
inches thick. The subsoil is grayish brown, very friable
loamy very fine sand about 11 inches thick. The
underlying material, to a depth of about 58 inches, is
pale brown, calcareous loamy very fine sand, and it has
many scattered small fragments of sandstone in the
lower part. Below this is light gray, calcareous, weakly
cemented, limy sandstone. In some areas the s0il
material is very fine sandy loam or fine sandy loam
above the bedrock. In a few areas the dark colored
material making up the surface layer is over 20 inches
thick: however, in the southwest part of the county, it is
generally less than 4 inches thick.

Typically, the Tassel soil has a surtace layer of light
brownish gray, very friable, calcareous loamy very fine
sand about 3 inches thick. The underlying material, to a
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depth of about 14 inches, is light gray, calcareous loamy
very fine sand. Below this is white, weakly cemented,
limy sandstone. Fragments of sandstone rock. are
common above the bedrock. In some areas the soil
material is very fine sandy loam or fine sandy loam
above the bedrock. Also, in some places the underlying
material is loamy fine sand.

Included with these soils in mapping are small areas of
Vaient soils and Rock outcrop. Valent soils are coarse in
texture and are on higher parts of the landscape than
the Busher and Tassel soils. Rock outcrop is on the
breaks and in the slightly higher areas. The included
areas make up about 10 to 15 percent of the unit.

Permeability of the Busher and Tassel soils is
moderately rapid. The available water capacity is
moderate in the Busher soil and very low in the Tassel
soil. Surface runoff on both soils is medium to rapid,
depending on the slope. The organic matter content is
moderately low in the Busher soil and low in the Tassel
soil. Natural fertility is medium in the Busher soil and low
in the Tassel scil. Root development is restricted by the
underlying bedrock in areas of the Tassel soil.

Nearly all of the acreage of these soils is in native
grass and is used for hayland or rangeland. A few small
areas are used as dryfarmed croptand or irrigated
cropland.

The soils in this unit are not suited to commonly
Cultivated crops because of the slope and because of
the shallowness of the Tassel soil. Also, in some more
sloping areas, there is Rock outcrop.

The soils in this unit are suited to rangeland use. This
is an effective way to control both soil blowing and water
erosion. Overgrazing by livestock and untimely haying or
improper mowing height reduce the protective plant
cover and cause deterioration of the native plants.
Overgrazing can result in severe loss by soil blowing.
The range can be maintained or improved by proper
grazing use, timely deferment of grazing or haying, and
the use of a rotation system under which no range unit is
grazed at the same time in successive years.

The soils in this unit are generally not suited to trees
or shrubs in windbreaks because of the slope and
because of the shallowness of the Tassel soil.

Onsite investigation is needed before building sites are
planned. These soils generally are not suitable for septic
tark absorption fields because of the slope and because
of the depth to bedrock in areas of the Tassel soil. A
suitable alternate site is needed. Dwellings need to be
properly designed to complement the slope, or the soil
can be graded. In areas of the Tassel soil, the soft
bedrock needs to be considered if dwellings with
basements are constructed. If these soils are used as
sites for roads, cuts and fills are generally needed to
provide a suitable grade and the soft bedrock may have
to be excavated in areas of the Tassel soil.

These soils are assigned to capability unit V)e-3,
dryland, and windbreak suitability group 10. The Busher
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soil is in the Sandy range site, and the Tassel soil is in
the Shallow Limy range site.

CaF—Canyon very fine sandy loam, 3 to 30
percent slopes, This soil is shaliow, gently sloping to
steep, and well drained. It is on side slopes and narrow
ridgetops of the uplands. Areas range from 5 to 100
acres.

Typically, the surface layer is dark grayish brown, very
friable, calcareous very fine sandy loam about 4 inches
thick. The next layer is grayish brown, very friable,
calcareous very fine sandy loam about 3 inches thick.
The underlying material is light gray, calcareous very fine
sandy loam with many small fragments of sandstone.
Below this, at a depth of 14 inches, is white, weakly
cemented, limy sandstone. In some places, the soil has
been eroded and the lighter colored underlying material
is at the surface. Also, in some areas the soil is fine
sandy loam or loam above the bedrock.

Included with this soil in mapping are small areas of
Oglala, Norrest, and Rosebud soils and Rock outcrop.
QOglala soils have 40 to 80 inches of soil material over
bedrock and have a thicker, darker surface layer than
the Canyon soil. Rosebud soils have 20 to 40 inches of
soil material over the bedrock and have more clay in the
subsoil. The finer textured Norrest soils are moderately
deep over clayey siltstone and are on the upper part of
side slopes. Rock outcrop is on the breaks and the
upper part of side slopes. These inclusions make up
about 10 to 15 percent of the unit,

Permeability of this Canyon sail is moderate. The
available water capacity is very low. Runoff is medium to
rapid, depending on the slope. The organic matter
content and natural fertility are low. Root development is
restricted by the underlying sandstone.

Nearly all areas of this soil are in native grass and
used for hayland and rangeland. A few small areas are
used for dryland farming and are generally a part of
larger fields of more suitable soils.

This soil is not suited to the common cultivated crops
because of the slope and the droughty characteristics of
this shallow soil. '

The use of this soil for rangeland is an effactive way
to control soil blowing and water erosion. Qvergrazing by
livestack reduces the protective plant cover and causes
deterioration of the native plants. The range can be
maintained or improved by proper grazing use, timely
deferment of grazing, and the use of a rotation system
under which no range unit is grazed at the same time in
successive years. Brush management may be needed to
control woody plants.

This soil generally provides a poor site for trees in
windbreaks. Capability for survival and growth of adapted
species is poor because of slope, the very low available
water capacity, and the shallow rooting zone.

This soil is generally not suited to septic tank
absorption fields and sewage lagoons because it is
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shallow to bedrock. A suitable alternate site is needed.
Excessive slopes are a limitation for building site
development. Cuts and fills are generally needed to
provide a suitable grade for roads.

This soil is assigned to capability unit Vis-4, dryland,
and to the Shallow Limy range site and windbreak
suitability group 10.

CbB—Cratt very fine sandy loam, 0 to 3 percent
slopes. This soil is deep, nearly level and very gently
sloping, and well drained. It is on bottom lands along
drainageways. This soil is occasionally flooded following
heavy rains. Areas are generally long and narrow and
range from 5 to about 400 acres.

Typically, the surface layer is grayish brown, very
friable very fine sandy loam about 5 inches thick. The
next layer is grayish brown, very friable, stratified,
calcareous gravelly very fine sandy loam and very fine
sandy loam about 3 inches thick. The underlying material
to a depth of 60 inches or more is light brownish gray,
calcarecus very fine sandy loam. In some places the
surface layer is thicker and darker. Also, in some areas
the underlying material is loamy very fine sand. in a few
places free carbonates are below a depth of 10 inches.
In some areas the lower part of the underlying material is
strongly alkaline. Weakly cemented, sandstone bedrock
is below a depth of 4 feet in a few places.

Included with this soil in mapping are small areas of
Duroc, Bankard, and Janise soils. Duroc soils have more
clay in the upper part of the underlying material, have a
darker surface soil that is over 20 inches thick, and are
slightly higher on the landscape than the Craft soil.
Bankard soils are coarser in texture in the underlying
material and are higher on the landscape. Janise soils
have a subsoil, are very strongly alkaline, and are slightly
lower on the landscape. The included soils make up
about 5 to 15 percent of the unit.

Permeability of this Craft soil is moderate, and the
available water capacity is high. Runoff is slow. The
water intake rate for irrigation is moderate. The organic
matter content is moderately low, and natural fertility is
medium. This soil is easily tilled throughout a wide range
in moisture content.

About one-half of the acreage of this soil is farmed,
and the rest is in native grass. Most of the cultivated
areas are used for dryland farming.

If used for dryland farming, this scil is suited to winter
wheat, introduced grasses, and legumes. Lack of
summer rainfall commonly limits the selection of
cultivated crops that can be successfully grown. Soil
blowing is a hazard where the surface is not adequately
protected by crops or crop residue. Occasional flooding
is also a hazard. Conservation tillage practices, such as
stubble mulching and eco-fallow, help prevent soil
blowing and conserve moisture. Diversions and dikes
can reduce flooding in some areas. The use of cover
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crops and summer fallow are also suitable practices.
Wind stripcropping helps control soil blowing

If irrigated, this soil is suited to corn, sugar beets, field
beans, potatoes, introduced grasses, and alfaifa. This
s0il is suited to both sprinkler and gravity types of
irrigation systems. Soil blowing is the most serious
hazard where the surface is not adequately protected by
crops and crop residue. Diversions or dikes can protect
fields from flooding. A conservation tillage system, such
as no-till or eco-fallow, leaves crop residue an the
surface and thereby helps prevent soil blowing. Efficient
management of irrigation water is important. Some land
leveling is generally needed for satistactory operation of
a gravity system. Irrigation systems need to be designed
so that the rate at which water is applied does not
exceed the moderate intake rate of this soil. Applying
feedlot manure increases infiltration of water and
impraves fertility, particularly in areas disturbed by land
leveling.

The use of this soil for rangeland is an effective way
to control soil blowing. Overgrazing by livestock and
deposition of siit from flooding reduce the protective
plant cover and cause deterioration of the native plants.
The range can be maintained or improved by proper
grazing use and the use of a rotation system under
which no range unit is grazed at the same time in
successive years.

This soil provides a suitable site for trees and shrubs
in windbreaks. Survival and growth of adapted species is
good. Competition for moisture from weeds and grasses
can be controlled by cultivation in the tree rows with
conventional equipment. Careful use of appropriate
nherbicides in the row and hand hoeing or rofotilling also
help control weeds. Drought is the principal hazard when
planting trees. Supplemental watering of seedlings may
be needed. Planting a cover crop between the rows in
late summer helps control soil blowing during fall and
garly spring. Species of plants need to be selected that
can tolerate a calcareous soil condition.

This soil is not suited to use as septic tank absorption
fields or as a site for buildings because of flooding. A
suitable alternate site is needed. Sewage lagoons need
to be lined or sealed to prevent seepage and need dikes
for protection from flooding. Roads need to be designed
so that the pavement and subbase are thick enough to
compensate for the low strength of the soil. Coarser
grained material for subgrade or base material can be
used to ensure better performance. Constructing roads
on suitable, well compacted fill materia! above flood level
and providing adequate side ditches and culverts help
protect roads from flood damage.

This soil is assigned to capability units llw-4, dryland,
and llw-8, irrigated, and to the Silty Overflow range site
and windbreak suitability group 1L.

Ce—Creighton very fine sandy loam, 0 t0 1
percent slopes. This soil is deep, nearly level, and well



36

drained. It is on uplands, on broad stream terraces, and
in narrow upland valleys. Areas range from 5 to 100
acres.

Typically, the surface layer is grayish brown, very
friable very fine sandy loam about 11 inches thick. The
subsoil is very friable very fine sandy loam about 11
inches thick. It is grayish brown in the upper part and
light brownish gray and calcareous in the lower part. The
underlying material to a depth of 60 inches or more is
Iight gray, calcareous very fine sandy loam. in a few

- places the upper part of the surface layer is fine sandy
loam, and in places the dark material making up the
surface layer is over 20 inches thick. In about one-half of
the areas, free carbonates are at a depth of 20 to 36
inches. In some places sandstone bedrock is at a depth
of 40 to 60 inches.

Included with this soil in mapping are small areas of
Alliance soils. Alliance soils have more clay in the
subsail, are 40 to 60 inches deep to bedrock, and are
higher on the landscape than the Creighton soil. The
included soils make up about 5 to 15 percent of the unit.

Permeability of this Creighton soil is moderate, and the
available water capacity is high. Runoff is slow. The
water intake rate for irrigation is moderate. The organic
matter content is moderately low, and natural fertility is
high. Tilth is good throughout a wide range in moisture
content,

Most of the acreage of this soil is farmed. Many of
these areas are irrigated. The remaining acreage is
mainly in native grass and is used for grazing and as
hayland.

If used for dryland farming, this soil is suited to winter
wheat, introduced grasses, and alfalfa. Inadequate
summer rainfall commonly limits the selection of
cultivated crops that can be successfully grown. Soii
blowing is the most serious hazard. Conservation tillage
practices, such as stubble mulching and eco-fallow, help
prevent soil blowing and conserve soil maisture. Wind
stripcropping and summer fallow and the use of annual
cover crops are additional practices.

It irrigated, this soil is suited to corn, field beans, sugar
beets, potatoes, introduced grasses, and alfalfa. Scil
blowing is the principal hazard. Conservation tillage
practices, such as eco-fallow and no-till, keep crop
residue on the surface and thereby help prevent soil
blowing and conserve soil moisture. This soil is suited to
both gravity and sprinkler types of irrigation systems.
Some land leveling is generally needed before a gravity
system can function properly. Irrigation systems need to
be designed so that the rate of application of water does
not exceed the moderate intake rate of this soil.

This soil is suited to rangeland use, which is effective
in controlling soll blowing. Overgrazing by livestock and
untimely haying or improper mowing height reduce the
protective plant cover and cause deterioration of the
native plants. The range can be maintained or improved
by proper grazing use, timely deferment of grazing or
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haying, and the use of a rotation system under which no
range unit is grazed at the same time in successive
years.

This soil is suited to trees and shrubs in windbreaks.
Adapted species generally have good survival and show
fair growth if competing vegetation is controlled or
removed. This can be accomplished by good sile
preparation and by timely cultivation or application of
appropriate herbicides. Drought is the principal hazard
for young trees, and supplemental watering of the
seedlings may be needed during periods of insufficien
rainfall. ‘

This soil is generally suited to use as septic tank
absorption fields and as a site for dwellings and roads
and streets. Sewage lagoons need to be sealed or lined
to prevent seepage.

This soil is assigned to capability units llc-1, dryland,
and -6, irrigated, and to the Silty range site and
windbreak suitability group 3.

CeB—Creighton very fine sandy loam, 1 to 3
percent slopes. This soil is deep, very gently sloping,
and well drained. It is on uplands and stream terraces
and in narrow valleys of the uplands. Areas range from 5
to 600 acres.

Typically, the surface layer is grayish brown, very
friable very fine sandy loam about 8 inches thick. The
subsoil is very friable very fine sandy loam about 12
inches thick. [t is brown in the upper part and grayish
brown in the lower part. The underlying material to a
depth of 60 inches or more is light brownish gray,
calcareous very fine sandy loam. In some areas the
surface layer is more than 20 inches thick, and in a few
places it is less than 5 inches thick. Also, in a few places
the subsoil and the upper part of the underlying materiai
are loam. In about one-half of the areas, free carbonates
are at a depth of 20 to 36 inches. In some places the
surface layer is fine sandy loam, and in some areas
sandstone bedrock is at a depth of 40 o 80 inches.

Included with this soil in mapping are small areas of
Alliance and Sarben sails. Alliance soils have more clay
in the subsoil and are generally slightly lower on the
tandscape than the Creighton soil. Sarben soils are
slightly coarser, have a thinner surface layer, and are
slightly higher on the landscape. The included soils make
up about 5 to 15 percent of the unit.

This Creighton soil has moderate permeability and a
high available water capacity. Runoff is slow. The water
intake rate for irrigation is moderate. The organic matter
content is moderately low, and natural fertility is high.
The soil is easily tilled throughout a wide range in
moisture content.

Most of the acreage of this soil is farmed. Some areas
are irmgated, but most are used for dryland farming. The
remaining acreage is mainly in native grass.

If used for dryland farming, this soil is suited to winter
wheat, introduced grasses, and alfalfa. Inadequate
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summer rainfall generally limits the selection of cultivated
crops that can be successfully grown. Soil blowing is the
most serious hazard. Conservation tillage practices, such
as stubble mulching and eco-fallow, help prevent soil
blowing and conserve soil moisture. Wind stripcropping
and summer fallow and the use of annual cover crops
are additional practices.

If irrigated, this soil is suited to corn, field beans, sugar
beets, potatoes, introduced grasses, and alfalfa. Soil
blowing is the principal hazard. Conservation tillage
practices, such as no-till or eco-fallow, keep residue on
the surface, help prevent soil blowing, and conserve
moisture. This soil is suited to gravity and sprinkler types
of irrigation systems. Some land leveling is needed for
satisfactory operation of a gravity sysiem. The rate al
which irrigation water is applied needs to be regulated so
it does not exceed the moderate intake rate of the soll.

This soil is suited to use as rangeland, and this is an
effective way to control soil blowing. Overgrazing by
livestock and untimely haying or improper mowing height
reduce the protective plant cover and cause
deterioration of the native plants. The range can be
maintained or improved by proper grazing use, timely
deferment of grazing or haying, and the use of a rotation
system under which no range unit is grazed at the same
time in successive years.

This soil is suited to trees and shrubs in windbreaks.
The survival and growth rates of adapted species are
good. Competing weeds and grasses can be controlled
by timely cultivation between the tree rows. Hoeing by
hand, rototilling, or spraying with appropriate herbicides
can contro! undesirable plants in the rows. An annual
cover crop between the rows can reduce soil blowing.
Supplemental watering provides needed moisture during
periods of insufficient rainfall. .

This soil is generally suited to use as septic tank
absorption fields and as sites for dwellings, small
commercial buildings, and roads and streets. Sewage
lagoons need to be lined or sealed to prevent seepage.

This soil is assigned to capability units lie-1, dryland,
and lie-6, irmigated, and to the Silty range site and
windbreak suitability group 3.

CeC—Creighton very fine sandy loam, 3 to 6
percent slopes. This soil is deep, gently sloping, and
well drained. It is on uplands and stream terraces and in
narrow upland valleys. Areas range from 5 to 750 acres.

Typically, the surface layer is grayish brown, very
friable very fine sandy loam about 8 inches thick. The
subsoil is brown, very friable very fine sandy loam about
9 inches thick. The underlying material is light gray,
calcareous very fine sandy loam in the upper part and
very pale brown, calcareous very fine sand in the lower
part 1o a depth of 60 inches. in a few places the subsoil
and the upper part of the underlying material are loam.
In some areas the dark material making up the surface
layer is less than 5 inches thick. In about 50 percent of
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the area, free carbonates are at a depth of 20 to 36
inches. In some places the surface layer is fine sandy
loam or loamy very fine sand. Bedrock is at a depth of
40 to 60 inches in some areas.

Included with this soil in mapping are small areas of
Alliance and Sarben soils. Alliance soils have more clay
in the subsoil and are generally on lower side slopes
than the Creighton soil. The coarser textured Sarben
soils are on higher ridgetops and knolls. The included
soils make up about 5 to 15 percent of the unit.

Permeability of this Creighton soil is moderate, and the
available water capacity is high. Runoff is medium. The
water intake rate for irrigation is moderate. The organic
matter content is moderately low, and natural tertility is
high. Tilth is good. The soil can be tilled throughout a
wide range in moisture content.

Most of the acreage of this soil is farmed. Most areas
are used for dryland farming; a few areas are irrigated.
The remaining acreage is mainly in native grass and is
used for grazing.

If used for dryland farming, this soil is suited to winter
wheat, introduced grasses, and alfalfa. Inadequate
summer rainfall limits the selection of cultivated crops
that can be successfully grown. Soil blowing and water
erosion are serious hazards. Conservation tillage
practices, such as stubble mulching and eco-fallow, help
prevent soil biowing and water erosion and conserve soil
moisture. Wind striperopping and the use of cover crops
and summer fallow are additional practices. Terracing
can be used on the more uniform slopes to help control
water runoff and erosion.

If irrigated, this soil is suited to corn, field beans, sugar
beets, potatoes, introduced grasses, and alfalf
Soil blowing and water erosion are the main haZards.
This soil is well suited 1o sprinkler irrigation systems. The
soil can be bench leveled if a gravity system is used.
This soil is also suited to gravity systems if contouring
and terracing are used with approved conservation
tillage practices. Gonservation tillage practices, such as
no-till and eco-fallow, keep crop residue on the surface
and help prevent both soil blowing and water erosion. If
the center-pivot type of sprinkler is used, erosion in the
wheel tracks is a problem. The irrigation system needs to
be designed so that the rate at which water is applied
does not exceed the intake rate of the soil.

This soil is suited to rangeland use, which is effective
in controlling soil blowing and water erosion. Overgrazing
by livestock and untimely haying or improper mowing
height reduce the protective plant cover and cause
deterioration of the native plants. The range can be
maintained or improved by proper grazing use, timely
deferment of grazing or haying, and the use of a rotation
systemn under which no range unit is grazed at the same
time in successive years.

This soil is suited to trees and shrubs in windbreaks.
Adapted species generally have good survival and
growth if competing vegetation is controlled or removed.
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Figure 6.—Growing alfalfa under a center-pivot system on Creighton very fine sandy loam, 3 to 6 percent slopes.

Weeds and undesirable grasses can generally be
controlled by timely cultivation or application of
appropriate herbicides between the tree rows. Hoeing by
hand, rototilling, or chemicals can control undesirable
vegetation in the rows. Drought is the principal tiazard
for young trees, and supplemental watering of the
seedlings may be needed. Soil blowing in areas of new
plantings can be controlled by planting a cover crop -
between the rows. ‘

This soil is generally suited to use as septic tank
absorption fields and as a site for dwellings and roads
and streets. Sewage lagoons need to be lined or sealed
to prevent seepage, and some grading is required to
modify the slope and shape the lagoon. Small
commercial buildings need to be properly designed to
complement the slope.

This soil is assigned to capability units llle-1, dryland,
and llle-6, irrigated, and to the Silty range site and
windbreak suitability group 3.

CeD—Creighton very fine sandy loam, 6 to 11
percent slopes. This soil is deep, strongly sloping, and
well drained. It is on uplands and stream terraces and in
narrow upland valleys. Areas range from 5 to about 100
acres.

Typically, the surface layer is grayish brown, very
friable very fine sandy loam about 7 inches thick. The
subsoil is very friable very fine sandy loam about 10
inches thick. It is brown in the upper part and pale brown
in the lower part. The underlying material to a depth of
60 inches or more is light gray, calcareous very fine
sandy loam. In some areas the surface layer is fine
sandy loam. The surface layer also is less than 4 inches
thick in some areas because of erosion. In about one-
half of the areas, free carbonates are at a depth of 20 to
36 inches.

Included with this soil in mapping are small areas of
Alliance and Canyon soils. Alliance soils have more clay
in the subsoil than the Creighton soil and are generally
on the lower part of side slopes. Canyon soils are 8 to
20 inches deep to sandstone and are on the upper part
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of side slopes. The included soils make up about 5 to 15
percent of the unit.

Permeability of this Creighton sail is moderate, and the
available water capacity is high. Runoff is medium. The
water intake rate for irrigation is moderate. The organic
matter content is moderately low, and natural fertility is
high. Tilth is good. The soil can be easily tilled
throughout a wide range in moisture content.

Over one-half the acreage of this soil is farmed, and
the rest is mainly in native grass. Most cultivated areas
are used for dryland farming.

If used for dryland farming, this soil is poorly suited to
winter wheat, introduced grasses, and alfalfa. inadequate
summer rainfall limits the selection of cultivated crops
that can be successfully grown. Soil blowing and water
erosion are the principal hazards. Conservation tillage
praclices, such as stubble mulching and eco-fallow, keep
all or most of the crop residue on the surface and help
control soil blowing and water erosion and also conserve
soil moisture. Terraces and grassed waterways can be
used on the more uniform slopes to help control water
erosion. Wind stripcropping, summer fallow, and the use
of annual cover crops are also suitable practices on this
soil.

If irrigated, this soit is poorly suited to introduced
grasses and alfalfa. It is generally not suited to row
crops because of the water erosion hazard.
Conservation tillage practices, such as eco-fallow and
no-till, keep crop residue on the surface and thereby
help prevent water erosion and soil blowing. If the
center-pivot type of irrigation system is used, erosion in
the wheel tracks can be a problem. The irrigation system
needs to be designed so that the rate at which water is
applied does not exceed the moderate intake rate of the
soil. If water is applied at a rate faster than the intake
rate, severe rilling on the soil can result.

The use of this soll for rangeland is an effective way
to control soil blowing and water erosion. Overgrazing by
livestock and untimely haying or improper mowing height
reduce the protective plant cover and cause
deterioration of the native plants. Overgrazing also can
result in severe soil loss by water erosion. The range
can be maintained or improved by proper grazing use,
timely deferment of grazing or haying, and the use of a
rotation system under which no range unit is grazed at
the same time in successive years.

This soil is suited to trees and shrubs in windbreaks.
Adapted species generally have good survival and
growth if competing vegetation is controlled or removed.
This can be accomplished by good site preparation, by
timely cultivation, and by application of appropriate
herbicides between the rows. Weeds and grasses in the
row can be controlled by herbicides, by hand hoeing, or
by rototilling. Drought is the principal hazard when
planting young trees, and supplemental irrigation of the
seedlings may be needed. Planting trees on the contour

39

in combination with terracing and planting cover crops
between the rows can help controt erosion.

The use of this soil for septic tank absorption fields is
limited by slope. Land shaping and installing the
absorption field on the contour are generally necessary
to help overcome this limitation. If sewage lagoons are
constructed, extensive grading is required to modify the
slope and shape the lagoon. Lagoons also need to be
lined or sealed to prevent seepage. If dwellings are
constructed on this soil, they should be designed to
complement the slope, or the site should be graded.
Cuts and fills are generally needed to pravide a suitable
grade for roads and streets.

This soil is assigned to capability units IVe-1, dryland,
and |Ve-6, irrigated, and to the Silty range site and
windbreak suitability group 3.

CcnD—Creighton-Norrest complex, 6 to 11 percent
slopes. This map unit consists of deep and moderately
deep, strongly sloping, well drained soils. These soils are
on uplands. Most areas are dissected by small
drainageways. Areas of this complex range from 5 to
200 acres. The unit ranges from 45 to 60 percent deep
Creighton soils and from 25 to 35 percent moderalely
deep Norrest soils. Creighton soils are on ridgetops and
the lower part of side slopes, and Norrest soils are on
the upper part of side slopes. The areas of Creighton
soils and the areas of Norrest scils are so intermingled
or so small that they could not be shown separately at
the scale selected for mapping.

Typically, the Creighton scils have a surface layer of
dark grayish brown, very friable very fine sandy loam
about 9 inches thick. The subsoil is grayish brown, very
friable very fine sandy loam about 14 inches thick. The
underlying material to a depth of 60 inches or mora is
light gray, calcareous very fine sandy loam. In a few
places the surface layer is less than 5 inches thick
because of erosion. In some areas the surface layer and
subsoil are fine sandy loam. In a few places sandstone
bedrock is at a depth of 40 to 60 inches. Also, in about
one-half of the acreage, free carbonates are at a depth
of 20 to 36 inches.

Typically, the Norrest soils have a surface layer of
dark grayish brown, friable, calcareous loam about 4
inches thick. The subsoil is calcareous clay loam about
20 inches thick. It is light brownish gray and firm in the
upper part and light gray and very firm in the lower part.
Below this is light gray, calcareous clayey siltstone.
Small fragments of siltstone are scattered throughout the
profile. In some areas fragments of sandstone are
common on the surface. In other areas the clayey
siltstone is above a depth of 20 inches. In a few places
the surtace layer is very fine sandy loam, and in some
areas the subsoil is clay.

Inciuded with this unit in mapping are small areas of
Rosebud and Canyon soils and Rock outcrop. Rosebud
soils have more clay in the subsoil than Creighton soils,
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have more fine sand in the subsoil than Norrest sails,
and are 20 to 40 inches deep over sandstone. They are
on the broader ridgetops and the lower part of side
slopes. Canyon soils are shallow to bedrock and are on
the upper pant of side slopes. Rock outcrop is on short,
steep breaks. The included areas make up about 10 1o
15 percent of the unit.

Permeability is moderate in the Creighton soils and
moderately slow in the Norrest soils. The available water
capacity is high in the Creighton sails and low in the
Norrest soils. The water intake rate for irrigation is
moderate in both soils. The organic matter content in the
Creighton soils is moderately low, and natural fertility is
high. The organic matter content in the Norrest soils is
moderately low, and natural fertility is medium. Tilth is
good in the Creighton soils and fair in the Norrest soils.
In areas of the Norrest soils, the surface tends to crust
after hard rains.

Most of the acreage of these soils is in native grass
and is used for grazing. The remaining areas are used
for dryland farming.

If used for dryland farming, these soils are poorly
suited to winter wheat, introduced grasses, and legumes.
Erosion is the principal hazard. Conservation tillage
practices, such as stubble muiching and eco-fallow, keep
crop residue on the surface and thereby help control
erosion. Grassed waterways also help prevent serious
gullying. Terraces help to conserve water and control
erosion. Wind stripcropping and the use of cover crops
and summer fallow are additional practices that help
conserve water and prevent soil loss.

If irrigated, these soils are poorly suited to introduced
grasses and alfaifa. They are suited only to sprinkler
systems. Soil biowing and water erosion are the principal
hazards. Conservation tillage practices, such as eco-
faflow, keep crop residue on the surface and thereby
help prevent soil blowing and rilling by water. The rate at
which irrigation water is applied needs to be regulated so
that it does not exceed the intake rate of the soil. If the
center-pivot type of sprinkler system is used, water
erosion in wheel tracks is common.

The use of these soils for rangeland is effective in
controlling soil blowing and water erosion. Overgrazing
by livestock and untimely haying or improper mowing
height reduce the protective plant cover, cause
deterioration of the native grasses, and cause severe
water erosion. The range can be maintained or improved
by proper grazing use, timely delerment of grazing or
haying, and the use of a rotation system under which no
range unit is grazed at the same time in successive
years.

Creighton soils are suited to trees and shrubs in
windbreaks, but Norrest soils are poorly suited. Adapted
species generally show only fair survival and growth.
Competing vegetation needs to be controlled or
removed. This can be accomplished by good site
preparation and timely cultivatior between the tree rows.

Sail Survey

Areas in the row can be rototilled, hoed by hand, or
sprayed with an appropriate herbicide. Drought is the
principal hazard in establishing young trees, and
supplemental watering of seedlings may be needed.
Planting trees on the contour and terracing can help
control erosion and conserve needed moisture.

Onsite investigation is nesded before building sites are
planned. Creighton soils are moderately suited to use as
septic tank absorption fields; the site should be graded
and the pipes should be laid out on the contour. The
Norrest soils are poorly suited to seplic tank absorption
fields, but increasing the size of the absorption field
increases the filtering capacity. The Creighton soils are
generally suitable as sites for dwellings and buildings. In
areas of the Norrest soils, foundations for buildings need
to be strengthened and backfilled with coarse materials
to prevent damage from shrinking and swelling. Cuts and
fills are generally needed to provide a suitable grade for
roads. Also, the base material used for roads can be
mixed with additives, such as hydrated lime, to help
prevent shrinking and swelling in areas of the Norrest
soils. Coarse-grained material can also be used for
subgrade or base material to ensure better performance.

These soils are assigned to capability units 1Ve-1,
dryland, and IVe-6, irrigated. Creighton soils are in the
Silty range site, and Norrest soils are in the Limy Upland
range site. Creighton soils are in windbreak suitability
group 3, and Norrest soils are in windbreak suitability
group 4L.

CnF—Creighton-Norrest complex, 11 to 30 percent
slopes. This map unit consists of deep and moderately
deep, moderately steep and steep, well drained soils on
uplands. These soils are generalily dissected by small
drainageways. Areas of this complex range from 10 to
200 acres. The unit ranges from 40 to 55 percent deep
Creighton soils and from 30 to 40 percent moderately
deep Norrest soils. Creighton soils are on the lower part
of side slopes, and Norrest soils are on the upper part.
Areas of these soils are so closely intermingled or so
small that they could not be shown separately at the
scale selected for mapping.

Typically, the Craighton soils have a surface layer of
very friable very fine sandy loam about 9 inches thick. it
is grayish brown in the upper part and dark grayish
brown in the lower part. The subsoil is light brownish
gray, very friable, calcareous very fine sandy loam about
8 inches thick. The underlying material to a depth of 60
inches or more is light brownish gray, calcareous very
fine sandy loam. In a few areas the surface layer is less
than 4 inches thick because of erosion. Also, in some
places the surface layer is fine sandy loam. In about 40
percent of the area, free carbonates are at a depth of 20
to 36 inches and sandstone bedrock is at a depth of 40
to 60 inches.

Typicaily, the Norrest soils have a surface layer of
grayish brown, friable, calcareous loam about 5 inches
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thick. The subsoil is grayish brown, friable, calcareous
clay loam in the upper part and light gray, firm,
calcareous clay loam in the lower part. It is about 17
inches thick. The underlying material, to a depth of 28
inches, is light gray, calcareous clay loam. Below this is
light gray, calcareous, clayey siltstone. Fragments of
siltstone are throughout the profile, and in some places
fragments of sandstone are common on the surface. (n
some places the clayey siltstone is at a depth of 10 10
20 inches. Also, in a few places the surface layer is very
fine sandy loam.

Included with this unit in mapping are small areas of
Rosebud and Canyon soils and Rock outcrop. Rosebud
soils have more clay in the subsoil than Creighton soils,
have more fine sand in the subsoil than Norrest soils,
are moderately deep over sandstone, and are on the
lower part of side slopes. Canyon soils are shaliow to
bedrock and are on the upper part of side slopes. Rock
outcrop is on short, steep breaks. The included areas
make up about 10 to 15 percent of the unit.

Permeability is moderate in the Creighton soils and
moderately slow in the Norrest soils. The available water
capagcity is high in the Creighton soils and low in the
Norrest soils. Runoff is rapid. Both the Creighton and
Norrest soils are moderately low in organic matter
content. The Creighton soils are high in natural fertility,
and the Norrest soils are medium in natural fertility. Root
development is restricted by the underlying clayey
giltstone in the Norrest soils.

Nearly all of the acreage of these sails is in native
grass. A few small areas, generally areas of the less
sloping soils that are better suited to cullivation, are
used for dryland farming.

The soils in this unit generally are not suited to
cultivated crops, either dryland or irrigated, mainly
because of the excessive slope.

These soils are suited to use as rangeland. This use is
effective in controlling both soil blowing and water
erosion. Overgrazing by livestock and untimely haying or
improper mowing height reduce the protective plant
cover and cause deterioration of the native plants.
Overgrazing can result in severe gully erosion. The range
can be maintained or improved by proper grazing use,
timely deferment of grazing or haying, and the use of a
rotation system under which no range unit is grazed at
the ‘same time in successive years.

The soils in this unit are generally not suited to trees
or shrubs in windbreaks, mainly because of the siope
and also because of the low available water capacity of
the Norrest soils.

Onsite investigation is needed before building sites are
planned. These soils are generally not suitable for
sanitary facilities because of slope. A suiteble alternate
site is needed. Excessive slope is a limitation for building
site development. Roads on the Norrest soils need to be
designed so that the surface pavement and subbase are
thick enough to compensate for the low strength of the
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soil material. Coarser grained material can be used for
subgrade or base material to ensure better performance.
Also, in areas of the Norrest soils the base material for
roads can be mixed with additives, such as hydrated
lime, to help prevent shrinking and swelling. In areas of
the Creighton soils and the Norrest soils, cuts and fills
are needed to provide a suitable grade if roads are
constructed.

These soils are assigned to capability unit Vie-1,
dryland, and to windbreak suitability group 10. The
Creighton soils are in the Silty range site, and the
Norrest soils are in the Limy Upland range site.

DaB—Dailey loamy sand, 0 to 3 percent slopes.
This soil is deep, nearly level and very gently sloping,
and somewhat excessively drained. It is on uplands near
arsas of sandhills. Areas range from 5 to 500 acres.

Typically, the surface layer is grayish brown, very
friable loamy sand about 7 inches thick. The subsurface
layer is dark grayish brown, very friable loamy sand
about 8 Inches thick. The underlying material to a depth
of 60 inches or more is pale brown loamy sand. In some
places the dark material making up the surface layer is
only 5 to 10 inches thick. Also, in a few areas the
surface layer is fine sand. Loamy material is below a
depth of 24 inches in some places. In many areas the
underlying material is fine sand. In a few places this soil
has free carbonates at a depth of 18 1o 30 inches.

Included with this scil in mapping are small areas of
Jayem and Vetal soils. Jayem soils have more silt and
less sand in the subsoil and are slightly lower on the
landscape than the Dailey soil. The dark upper horizon in
the Vetal soils is more than 20 inches thick. The Vetal
soils also have more silt and less sand in the profile and
are lower on the landscape. The included soils make up
about 5 to 15 percent of the unit.

This Dailey soil has rapid permeability and low
available water capacity. Runoff is slow. The water
intake rate for irrigation is very high. The organic matter
content is moderalely low, and natural fertility is medium.
The surface layer is easily tilled throughout a wide range
in moisture content.

Most of the acreage of this soil is in native grass and
is used for grazing or haying. The remaining areas are
mainly farmed under sprinkler irrigation systems. Some
areas are used for dryland farming.

If used for dryland farming, this soil is poorly suited to
winter wheat, introduced grasses, and alfalfa. Inadequate
summer rainfall commonly limits the selection of crops
that can be grown successfully. Soil blowing is the
principal hazard. Conservation tillage practices, such as
eco-fallow and stubble muiching, help conserve moisture
and prevent serious soil blowing. Wind stripcropping
helps control soil blowing. Conserving all available
moisture is important because the available water
capacity is low. Summer fallow is a practice that
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conserves moisture for use during the following growing
season.

it irrigated, this soil is suited to com, alfalfa, and
introduced grasses. This soil is not suited to gravity
irrigation systems because of the rapid permeability and
the hazard of severe soii blowing. Conservation tillage
practices, such as eco-fallow and no-till, keep crop
residue on the surface and help to contro! soil blowing.
Application of water needs to be frequent because of the
low available water capacity. Applying excessive
amounts of irrigation water to the soil can cause
leaching of nutrients.

The use of this soil for rangeland is effective in
controlling scil blowing. Overgrazing by livestock and
untimely haying or improper mowing height reduce the
protective plant cover and cause deterioration of the
native grasses. Overgrazing can result in severe loss by
soil blowing. The range can be maintained or improved
by proper grazing use, timely deferment of grazing or
haying, and the use of a rotation system under which no
range unit is grazed at the same time in successive
years. Range seeding may be needed to stabilize some
areas of eroded cropland.

This soil provides a good site for trees and shrubs in
windbreaks. Adapted species show fair growth and
survival. Competing weeds and grasses need to be
controlled. Gultivation to control competing vegetation
should be restricted to the tree row because of the
hazard of soil blowing. Appropriate herbicides can be
applied in the row, or the areas can be hoed by hand or
rototilied. Soil biowing can be controlled by maintaining
strips of sod or cover crops between the tres rows.
Drought is a hazard for seedlings. Supplemental watering
provides needed maisture during periods of insufficient
rainfall.

The use of this soil for septic tank absorption fields is
limited by rapid permeability. The contamination of the
ground water is a hazard. Sewage lagoons need to be
lined or sealed to prevent seepage. This soil is generally
suited to use as a site for dwellings and roads and
streets. The walls or sides of temporary shallow
excavations need to be shored to prevent sioughing or
caving.

This soil is assigned to capability units iVe-5, dryland,
and IVe-11, irrigated, and to the Sandy range site and
windbreak suitability group 5.

DaD—Dailey ioamy sand, 3 to 9 percent slopes. This
soil is deep, gently sloping and strongly sloping, and
somewhat excessively drained. It is on uplands. Areas
range from 5 to 200 acres.

Typically, the surface layer is grayish brown, very
friable loamy sand about 9 inches thick. The subsurface
layer is grayish brown, very friable loamy sand about 7
inches thick. The upper part of the underlying material is
brown loamy sand, and the lower part to a depth of 60
inches or more is light gray sand. In some places the
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dark material making up the surface layer is less than 10
inches thick. In some areas the surface layer is fine
sand, and in some areas the lower part of the underlying
material is loamy sand. In a few areas free carbonates
are at a depth of 18 to 30 inches. Loamy material is
below a depth of 24 inches in some places.

Included with this seil in mapping are small areas of
Vetal and Busher soils. The Vetal soils have a thicker
surface soil, have more clay in the soil profile, and are
on a fower part of the landscape than the Dailey soil.
Busher soils have more silt and clay in the soil profile
and are 40 to 60 inches deep to sandstone. The
included soils make up about § to 15 percent of the unit.

Permeability of this Dailey soil is rapid, and the
available water capacity is low. Runoff is slow. The water
intake rate for irrigation is very high. The organic matter
cohtent is moderately low, and natural fertility is medium.
This soil can be easily tilled throughout a wide range in
moisture content.

Most of the acreage of this soil is in native grass. The
remaining areas are farmed, and most of these are
irrigated by the sprinkler method.

This soil is not suited to dryland farming because of
the slope and the low available water capacity.

i irrigated, this soil is suited to corn, alfalfa, and
introduced grasses. Soil blowing is the principal hazard.
Conservation tillage practices, such as stubble mulching
and eco-fallow, keep all or part of the crop residue on
the surface and thereby help conserve moisture and
prevent serious soil blowing. Conserving the available
moisture is important in this soil because of its low
available water capacity. Irrigation water should be
applied freguently because of the low availabie water
capacity. Fertility can be lost through leaching with the
application of excessive amounts of water.

The use of this soil is for rangeland is effective in
controlling sail blowing. Overgrazing by livestock and
untimely haying or improper mowing height reduce the
proteclive plant cover and cause deterioration of the
native plants. Overgrazing can result in severe loss by
soil blowing. The range can be maintained or improved
by proper grazing use, timely deferment of grazing or
haying, and the use of a rotation system under which no
range unit is grazed at the same time in successive
years. Range seeding may be needed in some areas to
stabilize eroded cropland.

This soil provides a fair site for trees and shrubs in
windbreaks, and adapted species show fair growth and
survival. Trees need to be planted in a narrow furrow
with as little disturbance of the soil cover as possible to
prevent soil blowing. Competition from weeds and
grasses in the tree row can be controlled by hoeing or
by careful use of appropriate herbicides. Sod can be
maintained between the rows to control soil blowing.
Supplemental watering can provide needed moisture
during times of insufficient rainfall.
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If this soil is used as seplic tank absorption fields, care
should be taken to prevent seepage from contaminating
the ground water. Sewage lagoons need to be lined or
sealed to prevent seepage. This soil is generally suited
to use as & site for dwellings and roads and streets. The
walls or sides of temporary shallow excavations need to
be shored to prevent sloughing or caving.

This soil is assigned to capability units Vle-5, dryland,
and IVe-11, irrigated, and to the Sandy range site and
windbreak suitability group 7.

DrB—Duroc loam, 1 to 3 percent slopes. This deep,
very gently sloping, well drained soil is on foot slopes
and in slightly concave areas of the uplands. Areas
range from 5 10 200 acres.

Typically, the surface layer is grayish brown, friable
loam about 5 inches thick. The subsurface layer is
grayish brown, friable loam about 30 inches thick. The
underlying material to a depth of 60 inches or more is
light brownish gray, calcareous loam. In some areas the
surface soil is less than 20 inches thick. In a few areas
limy sandstone is at a depth of 40 10 60 inches. In some
places the lower part of the surface soil is silty clay
loam. In about one-fourth of the area, free carbonates
are below a depth of 36 inches.

Included with this soil in mapping are small areas of
Scott Variant soils and Vetal soils. Scott Variant soils
have a clayey subsoil and are in depressions. Vetal soils
have more sand than the Duroc soil. The included soils
make up about 5 to 10 percent of the unit.

Permeability of the Duroc soil is moderate, and the
available water capacity is high. The organic matter
content is moderate, and natural fertility is high. Runoff is
slow. The water intake rate for irrigation is moderate.
Tilth is generally good, and the soil is easily tilled.

Most of the acreage of this soil is farmed. Both
dryland farming and irrigation are important in these
areas. A few small areas are in native grass.

If used for drytand farming, this soil is suited to winter
wheat, legumes, and introduced grasses for pasture and
hay. Soil blowing is the principal hazard. Conservation
tillage practices, such as stubble mulching and eco-
fallow, keep the crop residue on the surface and thereby
help conserve needed soil moisture and help prevent
soil blowing. Wind stripcropping can be used to control
soil blowing. Summer fallow is a suitable practice to
conserve moisture for use during the following growing
season.

If irrigated, this soil is suited 10 corn, sugar beets, field
beans, potatoes, introduced grasses, and aifalfa. This
soil is suited to both gravity and sprinkler types of
irrigation systems. Conservation tillage practices, such as
no-till and eco-faliow, keep crop residue on the surface
and thereby help prevent soil blowing. An irrigation
system needs to be designed so that the rate at which
water is applied does not exceed the moderate intake
rate of this soil. Some land leveling is needed for the
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satisfactory operation of a gravity system. Bench leveling
is suitable on this soil, or contouring can be used in
combination with terracing and conservation tillage
practices.

The use of this soil for rangeland is effective in
controlling soil blowing and water erosion. Overgrazing
by livestock and untimeiy haying or improper mowing
height reduce the protective plant cover and cause
deterioration of the native grasses. Overgrazing also can
result in soil loss by water erosion. The range can be
maintained ar improved by proper grazing use, timely
deferment of grazing or haying, and the use of a rotation
system under which no range unit is grazed at the same
time in successive years.

This soil is suited to trees and shrubs in windbreaks.
Adapted species generally survive and grow well.
Competing vegetation needs to be controlled or
removed. This can be accomplished by good site
preparation and by timely cultivation or application of
appropriate herbicides between the tree rows. Careful
use of appropriate herbicides can help control the weeds
and grasses in the row. Drought is the principal hazard
when trees are planted, and supplemental watering may
be needed during periods of insufficient rainfall,

The use of this soil for septic tank absorption fields is
limited by moderate permeabilty. This limitation can
generally be overcomse by increasing the size of the
absorption field. Sewage lagoons need to be lined or
sealed to prevent seepage. This soil is generally suited
to use as a site for dwellings -and roads and streets.

This soil is assigned to capability units lle-1, dryland,
and lle-B, imigated, and to the Silty range site and
windbreak suitability group 3.

Du—Duroc loam, occasionally flooded, 0 to 2
percent slopes. This soil is deep, nearly level, and well
drained. It is in slightly concave areas of the uplands and
in narrow bottom lands of drainageways that cross the
uplands. This soil is occasionally flooded following heavy
rains. Areas range from 5 to 300 acres.

Typically, the surface layer is grayish brown, friable
loam about 7 inches thick, The subsurface layer is dark
grayish brown, friable silt loam about 22 inches thick.
The underlying material to a depth of 60 inches or more
is grayish brown, calcareous loam. In some areas the
surface soil is less than 20 inches thick. Also, in some
places the lower part of the surface soil is silty clay
loam. In a few places limy sandstone is at a depth of 40
to 60 inches. Also, in about one-fourth of the area, free
carbonates are at a depth of 36 to 60 inches.

Includad with this soil in mapping are small areas of
Lamo Variant, Scott Variant, and Vetal soils. The Lamo
Variant soils are poorly drained and in the lower areas
along spring-fed drainageways. The Scott Variant soils
have a clay subsoil and are in shallow depressions. Vetal
soils have more sand and less clay and are slightly



44

higher on the landscape than the Duroc soil. The
included soils make up about 5 to 15 percent of the unit.

Permeability of this Duroe soil is moderate, and the
available water capacity is high. Runoff is slow. The
water intake rate for irrigation is moderate. The organic
matter content is moderate, and natural fertility is high.
Tilth is generally good.

Most of the acreage of this soil is farmed. Both
dryland farming and irrigation are important. A few small
areas are in native grass.

If used for dryland farming, this soil is suited to winter
wheat, introduced grasses, and legumes. The occasional
flooding is the principal hazard. Diversions can reduce
flocoding in some areas. Conservation tillage practices,
such as stubble mulching and eco-fatlow, help conserve
needed soil moisture and also help pravent soil blowing
as well as water erosion following the heavy rains. Wind
stripcropping and summer falfow are suitable practices
on this soil.

If irrigated, this soil is suited to corn, sugar beets, field
beans, potatoes, small grains, alfalfa, and introduced
grasses. Both gravity and sprinkler types of irrigation
systems can be used on this sol. Under a gravity
system, the soil generally needs to be leveled and a
suitable grade needs to be established for the system to
function properly. Conservation tillage practices, such as
no-tifl and eco-fallow, leave crop residue on the surface
and thereby help prevent soil blowing. Diversions and
dikes ¢can be used to help control the floodwaters.
Returning crop residue to the soil helps increase water
infiltration and maintain the organic matter content. The
irrigation system needs to be designed so that the rate
at which water is applied does not exceed the moderate
intake rate of the soil.

The use of this s0il for rangeland is effective in
controlling erosion. Gvergrazing by livestock and
deposition of silt reduce the protective plant cover and
cause deterioration of the native plants. The range can
be maintained or improved by the use of a rotation
system under which no range unit is grazed at the same
time in successive years.

This soil provides a good site for trees and shrubs in
windbreaks. Adapted species survive and grow well.
Competing weeds and grasses can be controlled by
cultivation with conventional equipment between the tree
rows. Annual cover crops can be used between the
rows. Hand hoeing, rototilling, or careful use of
appropriate herbicides can be used in the free rows.

This soil is not suited to use as septic tank absorption
fields or as a site for dwellings or buildings because of
occasional flooding. Dikes can protect sewage lagoons
from flooding. Constructing roads on suitable, well
compacted fill material above flood level and providing
adequate side ditches and culverts help protect roads
from flood damage. Crowning the road by grading and
constructing adequate side ditches help to provide the
needed surface drainage.

Soil Survey

This soil is assigned to capability units llw-4, dryland,
and Hw-8, irrigated, and to the Sitty Overflow range site
and windbreak suitability group 1.

Go—Goshen loam, 0 to 1 percent slopes. This soil
is deep, nearly level, and well drained. It is on stream
terraces and is subject to rare flooding. Areas range
from 10 to 500 acres.

Typically, the surface layer is dark grayish brown, very
friable loam aboul 9 inches thick. The subsoil is 26
inches thick. The upper part is dark grayish brown,
friable silty clay loam; the middle pari is pale brown,
friable silt loam; and the lower part is light gray, very
friable, calcareous loam. The underlying material to a
depth of 60 inches or more is very pale brown and light
gray, calcareous very fine sandy loam. In a few areas the
surface layer is very fine sandy loam, and in a few
places it is less than 6 inches thick because of land
leveling. Alsg, in some areas the upper pant of the
subsoil is silt loam or loam. In places the dark material
making up the surface layer and upper part of the
subsoil is more than 20 inches thick. In a few areas
weakly cemented sandstone is at a depth of 48 to 60
inches.

Included with this soil in mapping are small areas of
Bridget, McCook, and Satanta soils. Bridget soils have
less clay directly beneath the surface layer and are on a
slightly lower part of the landscape than the Goshen soil.
McCook scils are stratified and are on bottom lands.
Satanta soils have more sand and less clay directly
beneath the surface layer and are on the higher part of
the landscape. The included soils make up about 5 to 15
percent of the unit.

Permeability of this Goshen soil is moderate, and the
avallable water capacity is high. Runoft is slow. The
water intake rate for irrigation is moderately low. The
organic matter content is moderate, and natural fertility is
high. Tilth is good, and the soil is easily tilled.

Nearly all of the acreage of this soil is farmed. Mast
areas are irrigated; a few are used for dryland farming.
Only a few very small areas are in native grass.

If used for dryland farming, this soil is suited to winter
wheat, grasses, and alfalfa for grazing and hay. Lack of
summer rainfall commonly limits the selection of
cultivated crops that can be successfully grown. Soil
blowing is a hazard on unprotected soil surfaces.
Gonservation tillage practices, such as stubble mulching
and eco-fallow, keep crop residue on the surtace and
thereby help prevent soil blowing. Wind stripcropping
also helps prevent soil blowing. Summer fallow
conserves moisture for use by crops during the following
growing season.

If irrigated, this soil is suited to corn, sugar beets, field
beans, potatoes, alfalfa, and introduced grasses. Soil
blowing is the principal hazard. Conservation tillage
practices, such as eco-fallow and no-till, maintain crop
residue on the surface and thereby help control soil
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blowing. Irrigation systems need to be designed so that
the rate at which water is applied dogs not exceed the
moderately low intake rate of the soil. This soil is well
suited to the sprinkler type of irrigation system. Gravity
systems are also suitable. If a gravity system is used,
some land leveling is generally needed for a unitorm
distribution of water. Timely application and efficient
distribution of irrigation water are needed.

The use cf this soil for rangeland is effective in
controlling soil blowing and water erosion. Overgrazing
by livestock and untimely haying or improper mowing
height reduce the protective plant cover and cause
deterioration of the native plants. The range can be
maintained or improved by proper grazing use, timely
deferment of grazing or haying, and the use of a rotation
system under which no range unit is grazed at the same
time in successive years.

This soil is suited to trees and shrubs in windbreaks.
Adapted species show good survival and growth. Weeds
and undesirable grasses need to be controlled or
removed. This can be accomplished by cuitivation
between the tree rows or by the careful use of
appropriate herbicides. In the row or near small trees,
hoeing by hand or rototilling can be used to control the
undesirable vegetation. Drought is a principal hazard to
seedlings and young trees. Supplemental water may be
needed during periods of insufficient rainfall.

This soil needs to be protected against the hazard of
rare flooding if it is used for sanitary facilities and as a
site for buildings. Septic tank absorption fields and
sewage lagoons can be protected from flooding by
diking. The moderate permeability of this soil is &
limitation for septic lank absorption fields, but this can
generally be overcome by increasing the size,of the
absorption field. Sewage lagoons also need to be lined
or sealed to preveni seepage. Dwellings and buildings
can be constructed if the site is elevated above the flood
level with well compacted fill material. Constructing
roads on suitable, well compacted fill material above the
flood level and providing adequate side ditches and
culverts help prevent damage caused by flooding. Road
damage from frost action can be reduced by providing
good surface drainage. Crowning the road by grading
and constructing adequate side ditches help to provide
the needed surface drainage.

This soil is assigned to capability units llc-1, dryland,
and |-4, irrigated, and to the Silty Lowland range site and
windbreak suitability group 3.

Hm—Hemingford loam, 0 to 1 percent slopes. This
deep, nearly level, well drained soil is on tablelands of
the uplands and in a few upland basins. Areas range
from 5 to 500 acres.

Typically, the surface layer is dark grayish brown,
friable loam about 10 inches thick. The subsoil is about
15 inches thick. [t is grayish brown, firm clay loam in the
upper part and light brownish gray, firm, calcareous
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sandy clay loam in the lower part. The underlying
material is light gray sandy clay loam. At a depth of
about 42 inches is white, soft, limy sandstone. In some
places the surface layer is fine sandy loam. Also, in a
few areas the subsoil is loam or silt loam, and the
underlying material is light olive gray very fine sandy
loam. In some places the dark material making up the
surface layer is 20 to 35 inches thick. Sandstone
bedrock is at a depth of 30 to 40 inches in some areas.

Included with this soil In mapping are small areas of
Manter and Scott Variant soils. The Manter soils are
moderately coarse and are generally on a slightly higher
part of the landscape than the Hemingford soil. Scott
Variant soils are very poorly drained, have a clay subsoil,
and are in depressions. The included soils make up
about 5 to 10 percent of the unit.

This Hemingford soil has moderately slow permeability
and either moderate or high available water capacity,
depending on the depth to bedrock. Runoff is slow. The
water intake rate for irrigation is moderately low. The
organic matter content is moderate, and natural ferlility is
high. Tilth is generally good.

Most of the acreage of this soil is in cultivated crops.
Most areas are used for dryland farming; a few areas are
irrigated. The remaining areas are in native grass and
are used mainly for grazing.

If used for dryland farming, this soil is suited to winter
wheat, alfalfa, and introduced grasses. Inadequate
moisture during summer months commonly limits the
selection of crops that can be successfully grown. Soil
blowing is a hazard if the surface is not adequately
protected. Conservation tillage practices, such as stubble
muliching and eco-fallow, keep all or part of the crop
residue on the surface and thereby help prevent soil
blowing and conserve moisture. Summer fallow and wind
stripcropping help also.

If irrigated, this soil is suited to introduced grasses,
aifalfa, corn, field beans, and sugar beets. This sail is
suited to gravity and sprinkler irrigation systems. The
principal hazard is soil blowing when the vegetative
cover is removed. Conservation tillage practices, such as
eco-fallow and no-till, leave crop residue on the soil
surface and help control soil blowing. Some land leveling
is generally needed for satisfactory operation of a gravity
system. The rate at which water is applied should not
exceed the moderately low intake rate of this soil. A
tailwater recovery system conserves water for reuse on
gravity irrigated land.

The use of this soil for rangeland is effective in
controlling soil blowing. Overgrazing by livestock and
untimely haying or improper mowing height reduce the
protective plant cover and cause deterioration of the
native plants. The range can be maintained or improved
by proper grazing use, timely deferment of grazing or
haying, and the use of a rotation system under which no
range unit is grazed at the same time in successive
years.
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This soil is suited to trees and shrubs in windbreaks.
For adapted species the survival rate and growth rate
are good. Drought and competition for moisture from
weeds and grasses are the principal hazards. Seedlings
generally survive and grow if the competing vegetation is
controlied by timely cultivation between the tree rows.
Hand hoeing or rototilling can be used in the row or near
small trees. Planting an annual cover crop between tha
tree rows ¢can reduce soil blowing. Supplemental
watering may be needed during pericds of insufficient
rainfall.

The use of this soil for septic tank absorption fields is
limited by the depth to bedrock and moderately slow
permeability. These limitations can generally be
overcome by increasing the size of the absorption area.
Sewage lagoons can be constructed in areas of this soil
by excavating the sandstone and by sealing the bottom
of the lagoon to prevent seepage. The foundations of
buldings need to be strengthened and backfilled with
coarse material 10 prevent damage from shrinking and
swelling of this soil. Roads and streets need to be
designed so thal the surface pavement and subbase are
thick enough to compensate for the low strength of the
soil material. Coarse-grained material for subgrade or
base material can be used to ensure better performance.

This soil is assigned to capability units llc-1, dryland,
and |-4, irrigated, and to the Silty range site and
windbreak suitability group 3.

HmB—Hemingford loam, 1 to 3 percent slopes.
This deep, very gently sloping, well drained soll is in
slightly convex areas of tablelands and on side slopes of
the uplands. Areas range from 5 to 300 acres.

Typically, the surface layer is dark grayish brown,
friable loam about 7 inches thick. The subsoil is dark
grayish brown and is 13 inches thick. The upper part is
friable clay loam, and the lower part is firm clay loam.
The underlying material is light gray and white,
calcareous sandy clay loam that extends to a depth of
about 52 inches. Below this is white, weakly cemented,
limy sandstone. In some areas the surface layer is fine
sandy loam, Also, in a few places the subsoil is loam or
silt loam, and the underlying material is very fine sandy
loam. In some areas the dark material making up the
surface layer is 20 to 30 inches thick. [n some places
sandstone bedrock is at a depth of 30 to 40 inches.

Included with this soil in mapping are small areas of
Manter soils. They have less clay and more sand and
are generally on a slightly higher part of the landscape
than the Hemingford soil. The inclusions make up about
5 to 10 percent of the unit.

This Hemingford soil has moderately slow permeability
and either moderate or high available water capacity,
depending on the depth to bedrock. Runoff is slow. The
water intake rate for irrigation is moderately low. The
organic matter content is moderate, and natural fertility is
high. Tilth is generally good.

Soll Survey

Most of the acreage of this soil is farmed, Most of the
cultivated areas are used for dryland farming; some are
irrigated. A few areas are in native grass and are used
mainly for grazing.

If used for dryland farming, this soil is suited to winter
wheat, alfalfa, and introduced grasses. Water erosion
and soil blowing are hazards when the vegetative cover
is removed. Conservation tillage practices, such as
stubble mulching and eco-fallow, help prevent soil
blowing and water erosion and also help conserve s0il
moisture. Terraces, contour farming, and grassed
waterways help t0 control water erosion. Wind
stripcropping helps prevent soil blowing. Summer fallow
can be used to conserve moisture for use during the
following growing season.

Under gravity and sprinkler types of irrigation systems,
this soil is suited to introduced grasses, alfalfa, corn,
field beans, and sugar beets. Soil blowing is the principal
hazard if the soil is tilled. Conservation tillage practices,
such as no-till and eco-fallow, leave the crop residue on
the surface and thereby help cantrol erosion. Land
leveling is neaded to achieve the proper grade for a
gravity irrigation system. If slopes are uniform, level
benches or parallel terraces constructed at the proper
grade can help control erosion. A tailwater recovery
systern conserves water for reuse. Less land preparation
is needed if a sprinkler irrigation system is used. The
rate at which water is applied should be planned so that
it does not exceed the moderately low intake rate of this
s0il.

The use of this soil for rangeland is effective in
contrelling soil blowing and water erosion. Overgrazing
by livestock and untimely haying or improper mowing
height reduce the protective plant cover, cause
deterioration of the native plants, and cause soil loss by
water erosion. The range can be maintained or improved
by proper grazing use, timsaly deferment of grazing or
haying, and the use of a rotation system under which no
range unit is grazed at the same time in successive
years.

This soil is suited 10 trees and shrubs in windbreaks.
Adapted species show good survival and growth.
Drought is the principal hazard. Seedlings generally
survive and grow well if weeds and grasses are
controlled by timely cultivation between the tree rows.
Competing vegetation in the rows can be controlled by
rototilling, hoeing by hand, or careful application of
appropriate herbicides. Cover crops between the tree
rows can also help control both soil blowing and water
erosion. Supplemental watering of seedlings and of older
trees may be needed to provide moisture during periods
of insufficient rainfall.

The use of this soil for septic tank absorption fields is
limited by the depth to bedrock and moderately slow
permeability. These limitations can generally be
overcome by increasing the size of the absorption field.
Sewage lagoons can be constructed in areas of this soil
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if the bottorn of the lagoon is sealed to prevent seepage.
Foundations for buildings need to be strengthened and
backfilled with coarse materials to prevent damage from
shrinking and swelling of the soil. Roads and streets
need to be designed so that the surface pavement and
subbase are thick enough to compensate for the low
strength of the soil material. Coarser grained material for
subgrade or base material can be used to ensure better
performance.

This soil is assigned to capability units I'e-1, dryland,
and lie-4, irrigated, and to the Silty range site and
windbreak suitability group 3.

HmC—Hemingford loam, 3 to 6 percent slopes.
This deep, gently sloping, well drained soil is on convex
ridgetops and short side slopes of the uplands. Areas
range from 5 to 150 acres.

Typically, the surface layer is dark grayish brown,
friable loam about 8 inches thick. The subsail is light
brownish gray, firm clay loam about 9 inches thick. The
underlying material is light gray, calcareous sandy clay
loam to a depth of about 40 inches. Below this is white,
woeakly cemented, fimy sandstone. In some places this
soll is eroded, and the surface layer is less than 4 inches
thick. Also, in some areas the surface layer is fine sandy
loam. in places the subsoil is loam, and the underlying
material is light olive gray very fine sandy loam or fine
sandy loam. Sandstone bedrock is at a depth of 30 to 40
inches in some areas.

Included with this soil in mapping are small areas of
Manter and Norrest soils. Manter soils have more sand
in the subsoil and are generally slightly higher on the
landscape than the Hemingford soil. Norrest soils have a
thinner surface layer and are 20 to 40 inches deep to
clayey siltstone. The included soils make up about 10 to
15 percent of the unit.

This Hemingford soil has moderately slow permeability
and either moderate or high available water capacity,
depending on the depth to bedrock. Runcif is medium.
The water intake rate for irrigation is moderately low. The
organic matter content is moderate, and natural fertility is
high. Tilth is generally good, except in areas where the
soil is eroded and tillage equipment has deposited
subsoil material on the surface.

Most of the acreage of this soil is farmed. Mosi areas
are used for dryland farming; a few are irrigated. The
remaining areas are in native grass and are used for
grazing.

If used for dryland farming, this soil is suited to
introduced grasses and alfalfa for hay and pasture and
to wheat. Lack of sufficient rainfall limits the selection of
cultivated crops that can be successiully grown. Soil
blowing and water erosion are the principal hazards
where the surface is unprotected. Conservation tillage
practices, such as stubble mulching and eco-fallow, that
keep crop residue on the surface help prevent erosion
and also help conserve soil moisture. Tetracing, grassed
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waterways, and contour farming help control water
erosion. Applications of zinc and phosphate in the
severely eroded areas can improve fertility. Wind
stripcropping helps control soil blowing. Summer fallow
conserves moisture for use during the next growing
season.

Under sprinkler irrigation, this soil is suited to comn,
sugar beets, alfalfa, and introduced grasses. Water
erosion is the principal hazard when the sail is tilled.
Conservation tillage practices, such as eco-fallow and
stubble mulching, keep crop residue on the surface and
thereby help to control soil blowing and water erosion
and increase infiltration of water. Use of zinc and
phosphate and feediot manure, especially in the eroded
areas, helps to keep ferility at a high level. Sprinkler
systems need to be planned so that the rate at which
water is applied does not exceed the moderately low
intake rate of this soil. If a center-pivot type of irrigation
system is used, erosion in the wheel track ruts is a
problem.

The use of this soil for rangeland is effective in
controlling soil blowing and water erosion. Overgrazing
by livestock and untimely haying or improper mowing
height reduce the protective plant cover and cause
deterioration of the native plant community. Overgrazing
also can result in severe soil loss by water erosion. The
range can be maintained or improved by proper grazing
use, timely deferment of grazing or haying, and the use
of a rotation system under which no range unit is grazed
at the same time in successive years.

This soil is suited to trees and shrubs in windbreaks.
Drought and water erasion are the principal hazards.
Adapted species show fair growth and survival.
Seedlings can survive and grow if weeds and
undesirable grasses are controlled or removed by
cultivation between the tree rows or by the careful use of
selacted herbicides. Planting a cover crop between the
rows reduces water erosion and soil blowing. Irrigation
may be needed to supplement the available moisture
during periods of insufficient rainfall.

The use of this soil for septic tank absorption fields is
limited by depth to bedrock and moderately slow
permeability. These limitations can generally be
overcome by increasing the size of the absorption field.
If sewage lagoons are constructed, grading is required to
modify the slope and shape the iagoon. Also, after
excavation of the bedrock, the bottom of the lagoon
needs to be seaied to prevent seepage. Foundations for
buildings need to be strengthened and backfilled with
coarse materials to prevent damage from shrinking and
swelling. Roads and streets need to be designed so that
the pavement and subbase are thick enough to
compensate for the low strength of the soil material.
Coarser grained material can be used for subgrade or
base material to ensure better performance.
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This soil is assigned to capability units llle-1, dryland,
and llle-4, irrigated, and 1o the Silty range site and
windbreak suitability group 3.

Ho—Hoffland fine sandy loam, wet, 0 to 1 percent
slopes. This deep, nearly level, very poorly drained soil
is in valleys and depressions of the sandhills. This soil is
subject to frequent ponding. Areas range from 5 to 75
acres.

Typically, there is about 1 inch of partially decayed
organic matter on the surface. The surface layer of the
mineral soil is gray, very friable, calcareous fine sandy
ioam about 5 inches thick. The upper part of the
underlying material is light brownish gray and light gray,
calcareous loamy fine sand and fine sand; the middle
part is dark gray, calcareous fine sandy loam; and the
lower part to a depth of 60 inches or more is light
brownish gray fine sand. In some places the dark
material making up the surface layer is 10 to 18 inches
thick. Also, in places the upper part of the underlying
material is fine sandy loam or loam. In a few places the
surface layer is loamy fine sand or very fine sandy loam.

Included with this soil in mapping are small areas of
Ipage, Las Animas, and Marlake soils. Ipage soils are
moderately well drained and are higher on the landscape
than the Hoffland soil. Las Animas solls are somewhat
poorly drained, have more silt and clay in the upper part
of the underlying material, and are higher on the
landscape. Marlake soils have a high water table that is
as much as 2 feet above the surface, and they are also
slightly lower on the landscape. The included soils make
up about 5 to 10 percent of the unit.

Permeability of this Hoffland soil is rapid, and the
available water capacity is low. Runoff is ponded. This
soil has a seasonal high water table that ranges from 6
inches above the surface to 12 inches below. The
organic matter content is high, and naturaf fertility is
medium.

All of the acreage of this soil is in native grass.

This soil is not suited to farming because the high
water table causes frequent ponding.

This soil is suited to rangeland and is used for both
grazing and production of native hay. Its best use is hay
production. Untimely haying and improper mowing height
reduce the protective plant cover and cause
deterioration of the native plants.

This soil is not suited to trees or shrubs in windbreaks
because the high water table causes frequent ponding.

The use of this scil as a site for sanitary facilities or as
a site for buildings is limited by frequent ponding and
welness. Suitable alternate sites are needed. The walls
or sides of temporary shallow excavations need to be
shored to prevent sloughing or caving. Constructing
roads on suitable, well compacted fill material above the
ponding level and providing adequate side ditches and
culverts help prevent damage caused by ponding and
wetness.

Soil Survey

This soil is assigned o capability unit Vw-7, dryland,
and to the Wet Land range site and windbreak suitability
group 10.

ImG—Imlay-Rock outcrop compiex, 11 to 60
percent slopes. This unit is a complex of shallow and
very shallow soils and places where bedrock is at the
surface. The soils are moderately steep to very steep
and are well drained. This unit is on breaks and side
slopes of uplands that are deeply dissected by
intermittent drainageways. Areas range from 5 to 300
acres. This unit ranges from 45 to 55 percent Imlay soils
and from 30 to 40 percent outcrops of sandstone
bedrock. The Imlay scils are generally on the upper part
of side slopes, and the Rock outcrop is generally on the
lower, steaper part of side siopes. The areas of Imlay
soils and the areas of Rock outcrop are so intermingled
or so small that they could not be shown separately at
the scale selected for mapping.

Typically, the Imlay soils have a surface layer of light
brownish gray, friable, ¢alcareous loam about 3 inches
thick. The underlying material, 10 a depth of 12 inches, is
light brownish gray, firm, calcareous clay loam. Beneath
this is light olive gray, calcarecus clayey siltstone.
Fragments of siltstone are common on the surtace and
are scattered throughout the soil profile in most areas.

Typically, Rock outcrop consists of light gray or white,
hard sandstone bedrock that is exposed at the surface.
In places there is 1 to 6 inches of soil material over
bedrock.

Included with this unit in mapping are small areas of
Canyon and Norrest soils. Canyon scils have sandstone
bedrock at a depth of 8 to 20 inches, have less clay in
the underlying material, and are on the lower part of side
slopes, below the Imlay soils. Norrest soils, which are
below the Imlay soils on the landscape, are moderately
deep to bedrock. The included soils make up about 10
to 15 percent of the unit.

Permeability of the Imlay sqils is slow, and the
available water capacity is very low. Runoff is rapid. The
organic matter content and natural fertility are low.
Development of plant roots is restricted to the soil
material above the clayey silistons.

All the acreage of these soils is in native grass and is
used for rangeland. Most areas support only a scarce
amount of vegetation.

The soils in this unit are not suited to cultivated crops
or 1o trees and shrubs in windbreaks because of the
combination of steep slopes, very low available water
capacity of the Imlay soils, and high percentage of Rock
outerop.

The soils are suitable for rangeland, and the native
grasses are effective in controlling scil blowing and
water erosion. Overgrazing by livestock reduces the
protective cover and causes deterioration of the native
plants. Natural vegetation can be kept in the best
condition possible on these slopes by proper grazing
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use, timely deferment of grazing, and the use of a
rotation system under which no range unit is grazed at
the same time in successive years. Brush management
may be needed to control undesirable woody plants on
the steeper slopes.

The soils in this unit are not suited to use as sites for
sanitary facilities because of the slope, the shallowness
to bedrock, and the many areas of Rock outcrop. A
suitable alternate site is needed. Excessive slopes are a
limitation for building site development. The soft bedrock
needs to be excavated If roads are constructed. Cuts
and fills are needed to provide a suitable grade for
roads.

This map unit is assigned to capability unit Vile-1,
dryland, and windbreak suitability group 10. The Imiay
soils are in the Shallow Limy range site. Rock outcrop is
not assigned to a range site.

IpB—Ipage loamy fine sand, alkali substratum, 0to
3 percent slopes. This deep, nearly level and very
gently sloping, moderately well drained soil is in sandhills
and commonly along the margins of upland valleys. This
soil is subject to rare flooding. Areas range from 5 to
about €00 acres.

Typically, the surface layer is dark grayish brown, very
friable loamy fine sand about 6 inches thick. The next
layer is grayish brown, very friable loamy fine sand about
7 inches thick. The upper part of the underlying material
is pale brown, calcareous loamy fine sand, and the lower
part to a depth of 60 inches or more is grayish brown
and light gray, calcareous loamy fine sand. The soil is
very strongly alkaline below a depth of 35 inches. In
some areas the underlying material is loamy very fine
sand. Also, in places the surface layer is 10 to 18 inches
thick. In a few areas the soil is fine sand throughout the
profile.

Included with this soil in mapping are small areas of
Janise, Lisco, Valent, and Valentine soils. Janise and
Lisco soils have saline-alkali characteristics higher in the
profile, are finer in texture, and are lower on the
landscape than the lpage soil. Valent and Valentine soils
are excessively drained, are not affected by saline-alkali
characteristics, and are higher on the landscape. The
included soils make up about 10 to 15 percent of the
unit.

Parmeability of this Ipage soil is rapid, and the
available water capacity is low. Runoff is slow. The water
intake rate for irrigation is very high. The soil has a
seasonal high water table at a depth of about 3 10 &
feel. The organic matter content and natural fertility are
low. Tilth is only fair because the soil is coarse in
texture, but the soil can be tilled throughcut a wide range
in meisture content.

Most of the acreage of this soil is in native grass. A
few areas are used for dryland farming or are irrigated.

If used for dryland farming, this soil is poorly suited to
winter wheat, alfalfa, and introduced grasses. Crop
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seloction is limited by the lack of summer rainfall. Soil
blowing is a serious hazard where the soil surface is
unprotected. Conservation tillage practices, such as
stubble mulching and eco-fallow, reduce soil blowing and
conserve needed soil moisture. Wind siripcropping,
summer fallow, and cover crops are also helpful. The
saline-alkali condition in the underlying material is toxic
to most plant roots and slows the downward growth of
roots. The first cutting of alfalfa is generally best. Mixing
barnyard manure into the soil helps to maintain and
improve the organic matter content and fertility.

If irrigated, this soil is poorly suited to corn, alfalfa, and
introduced grasses. The saline-alkali condition in the
substratum limits root growth. Application of irrigation
water helps leach these toxic salts downward, but the
ground water table generally recharges the salts upward
during the winter and spring months. Scil blowing is a
serious hazard where the surface is unprotected.
Conservation tillage practices, such as no-il, till plant,
and eco-fallow, help control soil blowing and conserve
water. Keeping crop residue on the scil also helps
maintain and improve soail tilth, fertility, and the organic
matter content. This soil is best suited to a sprinkler
irrigation system. A gravity system is not suitable
because the rapid permeability makes distribution of
water difficult. Excessive amounts of irrigation water can
cause loss of nutrients by leaching. This soil responds
well to irrigation and to applications of fertilizer.

The use of this soil for rangeland, either for grazing or
haying, is effective in controlling soil blowing.
Overgrazing and untimely haying or improper mowing
height reduce the protective plant cover and cause
deterioration of the native grasses. The range can be
maintained or improved by proper grazing use and timely
deferment of grazing or haying along with restricted use
during very wet periods.

This soil provides a poor site for trees and shrubs in
windbreaks because of the saline-alkali condition of the
underlying material and the coarse soil texture. Adapted
species show only fair growth and survival. The species
selected should be tolerant of the saline-alkali soil.
Competing vegetation can be controlled by cuitivation
between the rows or by careful use of appropriate
herbicides. Hand hoeing or rototilling can be used in the
rows. The use of cover crops between the tree rows
helps prevent soil blowing. Supplemental water can
provide needed moisture during periods of insufficient
rainfall.

The hazard of flooding limits this soil for use as sites
for sanitary facilities and building sites. Septic tank
absorption fields can be constructed on fill material,
above the seasonal high water table. Also, care needs to
be taken to prevent seepage from contaminating the
ground water. Sewage lagoons need to be constructed
on fill material to raise the bottom of the lagoon to a
sufficient height above the water table. Also, sewage
lagoons need to be lined or sealed to prevent seepage,
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and they need dikes for protection from flooding.
Dwellings and buildings can be constructed if the site is
elevated with well compacted fill material for protection
from flooding and from wetness caused by the seasonal
high water table. The walls or sides of temporary shallow
excavations need to be shored to prevent sloughing or
caving. Damage to roads and strests by frost action can
be reduced by providing good surface drainage and by
the use of a gravel moisture barrier in the subgrade.
Crowning the road by grading and constructing adequate
side ditches help to provide the needed surface
drainage.

This soil is assigned to capability units 1Vs-5, dryland,
and IVs-11, irrigated, and to the Sandy Lowland range
site and windbreak suitability group 95,

JaB—Janise loamy fine sand, overblown, 0 to 3
percent siopes. This deep, nearly level and very gently
sloping, saline-alkali soil is on high bottom lands. It is
somewhat poorly drained and is subject to rare flooding.
Areas range from 5 to 300 acres.

Typically, the surface layer is dark grayish brown, very
friable, calcarecus loamy fine sand about 6 inches thick.
The subsoil is about 19 inches thick. The upper part is
light brownish gray, very friable, calcareous loamy fine
sand, and the lower part is grayish brown, friable,
calcareous loam. The upper part of the underlying
material is light gray and white, calcareous very fine
sandy loam. Below this to a depth of 60 inches or more
is grayish brown, calcareous loam. The profile is very
strongly alkaline above a depth of 50 inches and
sirongly alkaline betwesan depths 50 and 60 inches.
Salinity is moderate throughout most of the soil profite. In
some areas the surface layer is fine sandy loam or very
fine sandy loam. Also, in places the lower part of the
subsoil is silt loam or very fine sandy loam. In a few
areas the dark material making up the surface layer is 10
to 15 inches thick. In some areas more than 25 inches
of loamy fine sand is over the medium texiured part of
the profile. The underlying material is fine sandy loam or
loamy fine sand in a few places.

Included with this scil in mapping are small areas of
Dailey, Ipage, and Valent soils. These soils are all better
drained, have more sand in the subsoil and underlying
materiai, and are on higher parts of the landscape than
the Janise soil. The included soils make up about 10 to
15 percent of the unit.

Permeability of this Janise soil is rapid in the upper
part of the subsoil and moderately slow in the lower part.
The available water capacity is moderate. Runoff is slow.
This soil has a seasonal high water table at a depth of

about 2 to 4 feet. The water intake rate for irrigation is high.

The organic matter content and natural fertility are (ow.
This soil contains detrimental amounts of sodium and
other salts. The sandy surface layer is easily tilled
throughout a wide range in moisture content.

Soil Survey

Nearly all of the acreage of this soil is in native grass
and is used for haying or grazing. A few areas are used
for dryland farming and for irrigated crops.

This soil is not suited to dryland farming because it is
very strongly saline-alkali and has a coarse texture.

If irrigated, this soil is poorly suited to corn, sugar
beets, alfalfa, field beans, and introduced grasses. The
saline-alkali subsoil limits the production of crops,
because it is toxic to plant roots. Irrigation water helps
leach the toxic salts downward, but the ground water
table keeps these salts from being removed from the
soil. Soil blowing is a serious hazard where the soil
surface is unprotected. Conservation tillage practices,
such as eco-fallow or no-till, keep the crop residue on
the surface and thereby help control soil blowing and
improve the intake of water. A sprinkler irrigation system
is best suited to this soil, but gravity systems are also
suitable. Land leveling is needed to provide a proper
grade and improve surface drainage. Feedlot manure
can be used to improve ferlility.

This soil is suited to rangeland and is used for sither
grazing or haying. Overgrazing and untimely haying or
improper mowing height reduce the protective plant
cover and cause deterioration of the native plants. The
range can be maintained or improved by proper grazing
use, timely deferment of grazing or haying, and restricted
use during very wet periods.

This soil generally provides a poor site for trees or
shrubs in windbreaks. Survival and growth are poor.
Special procedures, such as hand planting and careful
selection of species that can tolerate the very strongly
alkaline soil, can be used to establish windbreaks in
some places.

This s0il needs to be protected against tha rare
flooding if it is used as a site for buildings. Septic tank
absorption fields can be constructed on fill matsrial,
above the seasonal high water table. The moderately
slow permeability of the soil is a limitation for septic tank
absorption fields, but this can generally be overcome by
increasing the size of the absorption field. Sewage
lagoons need to be constructed on fill material to raise
the bottom of the lagoon above the seasonal high water
table and the flood level. Sewage lagoons also need to
be lined or sealed to prevent seepage. Buildings can be
constructed if the site is elevated with well compacted fill
material for protection from flooding and from wetness
caused by the high water table. Constructing roads on
suitable, compacted fill material and providing adequate
side ditches and culverts help protect roads frem flood
damage and wetness. The use of a gravel moisture
barrier in the subgrade and crowning the roadbed to
provide good drainage reduce damage caused by frost
action.

This sail is assigned to capability units Vis-5, dryland,
and IVs-10, irrigated, and to the Saline Subirrigated
range site and windbreak suitability group 10.
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JcB—Janise loamy fine sand, drained, overblown,
0 to 3 percent slopes. This deep, moderately well
drained, nearly level and very gently sloping, saline-alkali
soil is on high bottom lands. It is subject to rare flooding.
Areas range from 5 to about 350 acres.

Typically, the surface layer is dark grayish brown and
grayish brown, very friable loamy fine sand about 12
inches thick. The subsoil is about 17 inches thick. The
upper part is light brownish gray, very friable, ¢alcareous
loamy fine sand, and the lower part is brown, friable,
calcareous loam. The upper part of the underlying
material is light gray, calcareous loam. The lower part to
a depth of 60 inches or more is light gray, calcareous
very fine sandy loam. The soil is mildly alkaline in the
upper 12 inches, but it is strongly alkaline and very
strongly alkaline between depths of 12 and 60 inches.
Salinity is slight or moderate throughout most of the
profile. In some places the surface layer is fine sandy
loam and very fine sandy loam. In some areas the dark
material making up the surface layer is less than 6
inches thick. Also, in places the lower part of the subsaoil
is very fine sandy loam or silt loam. The underlying
material is fine sandy loam and loamy fine sand in some
places. Some areas have more than 25 inches of the
loamy fine sand overblown material. In some of the
lower areas the sail is somewhat poorly drained.

Included with this soil in mapping are small areas of
Jayem, Satanta, and Valent soils. Jayem, Satanta, and
Valent soils are well drained and excessively drained and
do not have the saline-alkali features of the Janisa sail.
Also, the Jayem and Valent soils have more sand and
less clay in the lower part of the subsoil and underlying
material and are on the higher part of the landscape.
Also included are soils that have a saline-alkali fine
sandy loam and loamy fine sand surface layer. The
included soils make up about 10 to 15 percent of the
unit.

Permeability of this Janise soil is rapid in the surface
layer and upper part of the subsoil and is moderately
slow in the lower part of the subsoil. The available water
capacity is moderate. Runoff is slow. The water intake
rate for irrigation is high. The seasonal high water table
is below a depth of 6 feet. This soil contains detrimental
amounts of sodium and other salts. The organic matter
content and natural fertility are low. This soil is easily
tilled throughout a wide range in moisture content.

Mast of the acreage of this scil is in native grass and
is used for haying or grazing. The remaining areas are
used mainly for dryland farming or are irrigated.

If used for drytand farming, this soil is poorly suited to
alfalfa and introduced grasses and winter wheat. The
alkali salts in the lower part of the subsoil are toxic to
the plant roots and slow their growth. Soil blowing is also
a serious hazard on unprotected surfaces. Conservation
tillage practices, such as stubble mulching and eco-
fallow, help prevent soil blowing and conserve needed
moisture. Use of feedlot manure helps to maintain and
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improve fertility, soil tilth, and the organic matter content.
This soil is droughty in summer. The first cutting of
alfalfa is most dependable because it grows and matures
in spring, when the amount of rainfall is highest. Wind
stripcropping helps control soil blowing. Summer faliow
conserves moisture for use during the following growing
seasorn.

If irrigated, this soil is poorly suited to small grasses,
corn, sugar beets, alfalfa, field beans, and introduced
grasses. The saline-alkali condition in the lower part of
the subsoil limits crop production because it inhibits root
growth. Application of irrigation water helps leach the
toxic salts downward into the underlying material over a
period of years. A conservation tillage system, such as
no-till or eco-fallow, keeps crop residue on the surface
and thereby helps control soil blowing and conserves
moisture for use by crops. Additions of feedlot manure
help improve fertility, soil tilth, and the organic matter
content. This soll is suited to a sprinkler irrigation
system. Some land leveling is needed for a gravity
system in order to provide a proper grade for good
surface drainage. |n places the very strongly aikali soil
material is exposed at the surface because of leveling
operations. Best results can be obtained by selecticn of
alkali-tolerant crops.

The use of this soil for rangeland is effective in
controlling soil blowing. Overgrazing by livestock and
untimely haying or improper mowing height reduce the
protective plant cover and cause deterioration of the
native grasses. The range can be maintained or
improved by proper grazing use and fimely deferment of
grazing or haying.

This soil provides a poor site for trees and shrubs in
windbreaks. Survival and growth rates are only fair.
Species that are tolerant of saline-alkali conditions
generally survive if the site is properly prepared and if
the competing vegetation is controlled. Hoeing by hand,
rototilling, or spraying with an appropriate herbicide can
control undesirable vegetation in the rows. Cover crops
¢an be used between the tree rows to help control
weeds and prevent damage to seedlings from soil
blowing. Supplemental water may be needed for young
trees during dry petiods.

The hazard of rare flooding needs to be considered if
this soil is used as a site for sanitary facilities and
buildings. The moderatsly slow permeability of this soil is
a limitation for septic tank absorption fields, but this can
generally be overcome by increasing the size of the
absorption field. Sewage lagoons need to be linad or
sealed to prevent seepage, and they need dikes for
protection from flooding. Dwellings can be constructed if
the site is raised with well compacted fill material for
protection from flooding. Roads and streets need to be
designed so that the surface pavement and subbase are
thick enough to compensate for the low strength of the
soil material. Coarser grained material for subgrade or
base material can be used to ensure better performance.
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Also, constructing roads on suitable, well compacted fill
material above the flood level and providing adequate
side ditches and culverts help protect roads from flood
damage.

This soil is assigned to capability units 1Vs-5, dryland,
and IVs-10, irrigated, and to the Saline Lowland range
site and windbreak suitability group BN.

Jn—Janise loam, 0 to 2 percent slopes. This deep,
somewhat poorly drained, nearly level, saline-alkali soil is
on high bottom lands. It is subject to rare flooding. Areas
range from 5 to about 600 acres.

Typically, the surface layer is gray, very friable,
calcareous loam about 2 inches thick. The subsoil is light
brownish gray, calcareous, and about 12 inches thick.
The upper part is friable silt loam, and the lower part is
very friable loam. The underlying material to a depth of
60 inches or more is light gray, calcareous loam and
very fine sandy loam. The sail is very strongly alkaline
between depths of 2 and 32 inches and is strongly
alkaline between depths of 32 and 60 inches. Salinity is
slight or moderate throughout the profile. This s0il is
mottled below a depth of 32 inches. In some areas the
dark material making up the surface layer ranges up to
18 inches in thickness. Also, in places the subsoil is
sandy clay loam or very fine sandy loam. in places the
underlying material is stratified with layers of sandy loam.
Some areas have a surface layer of very fine sandy loam
or fine sandy loam.

Included with this soil in mapping are small areas of
Dailey and lpage scils. Dailey soils are sandy, have a
thick, dark surface layer, are neutral or mildly alkaline in
reaction, and are higher on the landscape than the
Janise soil. Ipage soils are sandy, have a strongly alkali
substratum, and are slightly higher on the landscape. In
some places this soil has a deposit of loamy fine sand
on the surface. The included soils make up about 10 10
15 percent of the unit.

Permeability of this Janise soil is modedrately slow, and
the available water capacity is moderate. Runoff is slow.
This soil has a seasonal high water table at a depth of
about 2 or 3 fest. The physical condition of this s0il,
resuiting from the alkali salts, slows the intake of water.
The organic matter content is moderately low, and
natural fertility is low. This soil contains detrimental
amounts of sodium and other salts.

Nearly all of the acreage of this soil is in native grass
and is used for grazing or haying.

This soil is not suited to the common cultivated crops,
either dryland or irrigatad, because it is very strongly
satine-alkali and has a seasonal high water table that
restricts root growth.

This soil is suitable for rangeland, for either grazing or
haying. Overgrazing and untimely haying or improper
mowing height reduce the protective plant cover and
cause deterioration of the native plants. Grazing when
the soil is wet can cause surface compaction, which

Sail Survey

siows air and water movement in the scil. Proper grazing
use, timely deferment of grazing or haying, and restricted
use during very wet periods help maintain the native
plants in good condition. If areas of this soil are
revegetated, plant species that are adapted to the
saline-alkali condition should be selected.

This soil generally provides a poor site for trees and
shrubs in windbreaks. Capability for survival and growth
of plants is poor. In some places windbreaks ¢an he
established if special procedures, such as site
preparation and hand planting, are used.

The hazard of flooding and the seasonal high water
table generaily limit the use of this soil as a site for
sanitary facilities and as a site for buildings. Damage to
roads by frost action can be reduced by providing good
surface drainage and by the use of a gravel moisture
barrier in the subigrade. Crowning the road by grading
and constructing adequate side ditches help to provide
the needed surface drainage.

This soil is assigned to capability unit Vis-1, dryland,
and to the Saline Subirrigated range site and windbreak
suitability group 10.

Jo—Janise loam, drained, 0 to 2 percent slopes.
This deep, moderately well drained, nearly level, saline-
alkali soil is on bottom lands and in alluvial swales. The
soil is subject to rare flooding. Areas range from 5 to
about 3,500 acres.

Typically, the surface layer is grayish brown, friable,
calcareous loam about 2 inches thick. The subsoil is
pale brown, friable, calcareous silt loam and lpam about
8 inches thick. The upper part of the underlying material
is light gray, calcareous very fine sandy loam, and the
lower part 10 a depth of 60 inches or more is grayish
brown and light brownish gray, calcareous very fine
sandy loam. Typically, this soil is very strongly alkaline in
all parts of the profile between depths of 2 and 60
inches. Salinity is slight or moderate throughout most of
the profile. In some areas the surface layer and subsoil
are very fine sandy loam. Also, in places the dark
material making up the surface layer is as much as 15
inches thick. In places the upper part of the underlying
material has more clay, but in other places it is fine
sandy loam or loamy fine sand. Also, in some areas the
subsoil is only moderately alkaline.

Included with this soil in mapping are small areas of
Craft, McCook, and Valent soils. These soils do not have
saline-alkali characteristics. Craft and McCook soils are
well drained. Valent soils are sandy and are on a higher
part of the landscape than the Janise soil. Also included
are a few irrigated soils that are not so strongly alkaline
in the upper 2 feet because of the leaching effect of the
irrigation water. Also included are a few areas of Janise
loamy fine sand, drained, overblown soil. The included
soils make up about 10 to 15 percent of the unit.

Permeability of this Janise soil is moderately slow, and
the available water capacity is moderate. Runoff is slow.



Box Butte County, Nebraska

The water intake rate for irrigation is moderate. The
seasonal high water table is below a depth of 8 feet. The
organic matter content is moderately low, and natural
fertility is low. This soil contains detrimental amounts of
sodium and other salts. The saline-alkali condition of this
soil results in poor tilth and slows the intake rate of the
water.

Most of the acreage of this soil is in native grass and
is used for grazing or haying. Several areas are used for
irrigated crops.

This soil is not suited to dryland farming because it is
very strongly saline-alkali.

If irrigated, this soil is poorly suited to sugar beets,
corn, field beans, alfalfa, and introduced grasses. The
main limitation is the saline-alkali condition of the soil.
Soil blowing is a slight hazard. Adding feedlot manure
and soil amandments, such as gypsum or sulfur, reduces
the alkalinity. The irrigation water helps leach the toxic
salts to a lower level over a period of years.
Canservation tillage practices, such as eco-fallow and
no-till, keep crop residue on the surface and thereby
help control soil blowing, conserve moisture, and
increase water intake. Chiseling helps increase the
infiltration of water. Cover crops help prevent soil
blowing. This soil is suited to bath sprinkler and gravity
types of irrigation systems. Same land leveling is
generally needed for gravity systems to provide a proper
grade for uniform distribution of water and improved
surface drainage.

The use of this soil for rangeland is effective in
controlling soil blowing and water erosion. Overgrazing
by livestock and untimely haying or improper mowing
height reduce the protective cover and cause
deterioration of the native grasses. The range can be
maintained or improved by proper grazing use, timely
deferment of grazing or haying, and a planned grazing
system. If this soil is revegetated, plant species that are
adapted to saline-alkali soil conditions should be
selected.

This soil generally provides a poor site for trees and
shrubs in windbreaks. The survival rate and growth rate
are poor. in some areas plantings can be made if special
site preparation is applied.

This soil needs to be protected against flooding if it is
used as a site for sanitary facilities and buildings. The
moderately slow permeability of this soil is a limitation for
septic tank absorption fields, but this limitation can
generally be cvercome by increasing the size of the
absarption field. Sewage lagoons need to be diked for
protection from flooding and need to be lined or sealed
to prevent seepage. Buildings and dwellings can be
constructed if the proper site is selected and if the site is
elevated with well compacted fill material for protection
from flooding. Constructing roads on suitable, well
compacted fill material above flood level and providing
adequate side ditches and culverts help protect roads
from flood damage. Damage to roads by frost action can
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be reduced by providing good surface drainage.
Crowning the road by grading and constructing adeguate
side ditches help provide the needed surface drainage.

This sail is assigned to capability units Vis-1, dryland,
and 1Vs-6, irfigated, and to the Saline Lowland range site
and windbreak suitability group 10.

JsB—Jayem loamy sand, overblown, 0 to 3
percent slopes. This soil is deep, nearly level and very
gently sloping, and well drained. It is on uplands where
the soil material has been deposited by wind. Areas
range from 5 to 100 acres.

Typically, the surface layer is dark grayish brown, very
friable loamy sand about 10 inches thick. The subsurface
layer is dark grayish brown, very friable loamy fine sand
about 18 inches thick. The subsoil is pale brown, friable,
calcareous loam about 10 inches thick. The underlying
material to a depth of 60 inches or more is light gray,
calcareous very fine sandy loam. In some areas the
upper part of the surface layer is fine sand. Also, in
some places the surface layer is less than 15 inches
thick. The subsoil is sandy clay loam or silt loam in a few
places. Some areas have a surface fayer that is lighter in
color than is fypical.

Included with this soil in mapping are small areas of
Satanta, Dailey, Valent, and Janise soils. Satanta soils
have more silt and clay in the subseil and are slightly
lower on the landscape than the Jayem soil. Dailey soils
are coarser in texture and are slightly higher on the
landscape. Valent soils have a lighter colored surface
layer,contain more sand in the lower part, and are
slightly higher on the landscape. Janise soils are strongly
alkaline, have more silt and clay in the subsoil, and are
lower on the landscape. The included scils maks up
about 10 to 15 percent of the unit.

Permeability of this Jayem soil is moderately rapid, and
the available water capacity is moderate. Runoff is slow.
The water intake rate for irrigation is high. The organic
matter content is moderately low, and natural fertility is
medium. This soil can be tilled throughout a wide range
in moisture content.

Over one-half the acreage of this soil is farmed. Most
of this acreage is used for dryland farming; some is
irrigated. The remaining areas are mainly in native grass
and are used for grazing.

If used for dryland farming, this soil is poorly suited to
winter wheat, alfalfa, and introduced grasses. Drought
and soil blowing are the principal hazards where this soil
is used for cultivated crops. Conservation tillage
practices, such as stulbible mulching and eco-fallow, keep
all or most of the crop residue on the surface and
thereby help control soil blowing and conserve needed
soil moisture. Wind stripcropping also helps control soil
blowing. Summer faliow stores moisture for use during
the following growing season,

If irrigated, this soil is suited to corn, sugar beets, field
beans, potatoes, alfalfa, and introduced grasses. Soil
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blowing is the most seripus hazard. Conservation tillage
practices, such as eco-fallow and no-till, keep crop
residue on the surface and thereby help control soil
blowing. They also help improve the organic matter
content and fertility. This soil is best suited to sprinkler
irrigation systems because of its high water intake rate.
The application of water needs to be timely and frequent
because of the sandy surface layer. Applying excessive
amounts of water to this soil can cause leaching of
nutrients. This soil is suited to gravity systems if a
suitable grade has been established for uniform
distribution of water and if the length of irrigation runs is
kept very short.

The use of this soil for rangeland is effective in
controlling scil blowing. Overgrazing by livestock and
untimely haying or improper mowing height reduce the
protective plant cover and cause deterioration of the
native grasses. Overgrazing can result in severe loss of
the surface layer by soil blowing, and the windblown soil
can cause crop damage in adjacent areas. The range
can be maintained ¢or improved by proper grazing use,
timely deferment of grazing or haying, and the use of a
rotation system under which no range unit is grazed at
the same time in successive years. Range seeding may
be needed to help stabilize some areas of eraded
cropland.

This soit provides a good site for trees and shrubs in
windbreaks. The growth and survival rates of adapted
species are fair. Weeds and undesirable grasses need to
be controlled. This can be accomplished by use of strips
of sod or annual cover crops. Sail blowing and drought
are the main hazards; therefore, cultivation generally
should be restricted to the tree rows. Hoeing by hand,
rototilling, or careful use of appropriate herbicides can
control undesirabte vegetation in the rows. Supplemental
watering can provide needed moisture during periods of
insufficient rainfall.

This soil is generally suited to use as septic tank
absorption fields and as a site for dwellings or roads and
streets. Sewage lagoons need to be lined or sealed 1o
prevent seepage.

This sail is assigned to capability units IVe-5, dryland,
and |lle-10, irrigated, and to the Sandy range site and
windbreak suitability group 5.

JxB—Jayem loamy fine sand, 0 tc 3 percent
slopes. This deep, level and very gently sloping, well
drained scil is on uplands where the soil material is
deposited by wind. Areas range from 5 to 3560 acres.

Typically, the surface layer is grayish brown, very
friable loamy fine sand about 5 inches thick. The
subsurface layer is dark grayish brown, very friable loamy
fine sand about 9 inches thick. The subsoil is very friable
fine sandy toam about 20 inches thick. The upper part is
grayish brown, and the lower part is brown. The upper
part of the underlying material is pale brown fine sandy
loam, and the lower part 1o a depth of 60 inches or more
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is light gray, calcareous loamy fine sand. In some areas
the surface layer is light colored because of soil blowing.
In other areas the dark material making up the surface

layer is more than 20 inches thick. Also, in some places
the upper part of the subsoil is loamy fine sand. In some
areas free carbonates are at a depth of 24 to 36 inches.

Included with this soil in mapping are small areas of
Dailey and Satanta soils. Dailey soils have more sand
directly beneath the surface layer and are slightly higher
on the landscape than the Jayem soil. Satanta soils
have more silt and clay in the subsoil and are on a
slightly lower part of the landscape. The included soils
make up about 5 to 15 percent of the unit.

Permeability of this Jayem scil is moderately rapid, and
the available water capacity is moderate. Runoff is slow.
The water intake rate for irrigation is high. The organic
matter content is moderately low, and natural fertility is
medium. Tilth is good. The scil can be tilled throughout a
wide range in moisture content.

Most of the acreage of this saoil is farmed. Most of
these areas are irrigated; some are used for dryland
farming. The remaining areas are mainly in native grass.

If used for dryland farming, this soil is poorly suited to
winter wheat, introduced grasses, and alfalfa. Soil
blowing is the principal hazard where the surface is not
protected by crops or crop residue. A lack of sufficient
rainfall is a limitation during most years. Conservation
tiliage practices, such as stubble mulching and eco-
fallow, leave crop residue on the soil surface and
thereby help prevent soil blowing, conserve needed soil
moisture, and maintain the organic matter content. Wind
stripcropping also helps prevent soil blowing. Summer
fallow conserves moisture for use during the following

~ growing season.

If irrigated, this sail is suited to corn, sugar beets, field
heans, potatoes, alfalfa, and introduced grasses under
both the gravity and sprinkler types of irrigation systems.
Soil blowing is the principal hazard where the surface is
unprotected. Conservation tillage practices, such as eco-
fallow and no-till, keep ¢rop residue on the surface and
thereby help prevent soil blowing and conserve moisture.
These practices also help maintain and improve the
organic matter content and fertility. Land leveling is
needed for gravity systems in order to provide a proper
grade for uniform distribution of water. The length of run
needs to be short in order to minimize water loss and
leaching of nutrients. Land shaping is not needed for a
sprinkler type of irrigation system. Applying excessive
amounts of water causes loss of nutrients by leaching.

The use of this soil for rangeland is effective in
controlling soil blowing and water erosion. Overgrazing
by livestock and untimely haying or improper mowing
height reduce the protective plant cover and cause
deterioration of the native plants. Overgrazing can result
in severe loss by soil blowing and in the creation of
small blowouts. The range can be maintained or
improved by proper grazing use, timely deferment of
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grazing or haying, and the use of a rofation system
under which no range unit is grazed at the same time in
successive years.

This soil provides a good sile for trees and shrubs in
windbreaks. The survival and growth rates of adapted
species are fair. Drought and soil blowing are the main
hazards. Supplemental watering can provide needed
moisture during periods of insufficient rainfall, and
maintaining strips of sod betwsen the tree rows helps to
controt soil blowing. Competing vegstation has to be
controlled or removed. Cultivation or application of
selected herbicides generally needs to be restricted to
the tree rows in order to minimize soil blowing.

This soil is generally suited to use as septic tank
absorption fields and as a site for dwellings or roads and
streets. Sewage lagoons need to be lined or sealed to
prevent seepage.

This soil is assigned to capability units IVe-5, dryland,
and llle-10, imigated, and to the Sandy range site and
windbreak suitability group 5.

JyB—Jayem fine sandy loam, 0 to 3 percent
slopes. This deep, nearly level and very gently sloping,
well drained soil is on uplands where the soil material
has been deposited by wind. Areas range from 5 to 500
acres.

Typically, the surface layer is dark grayish brown, very
friable fine sandy loam about 11 inchas thick. The
subsoil is grayish brown, very friable very fine sandy
loam about 15 inches thick. The upper part of the
underlying material is pale brown, very fine sandy loam,
and the lower part to a depth of 60 inches or more is
light gray, caicareous very fine sandy loam. In a few
places the surface layer is light in color because of soil
blowing. In other areas the dark material making up the
surface layer is more than 20 inches thick. Also, in
places the plowed layer is loamy fine sand or very fine
sandy loam. In some areas free carbonates are at a
depth of 12 to 36 inches. In a few places the lower part
of the underying material is loamy fine sand.

included with this soil in mapping are smail areas of
Satanta and Dailey soils. Satanta solls have more clay
and silt in the subsoil and are generally slightly lower on
the landscape than the Jayem soil. Dailey soils have
more sand throughout the profile and are generally
slightly higher on the landscape. The included soils make
up about 5 to 15 percent of the unit.

Permeability of this Jayem soil is moderately rapid, and
the available water capacity is high. Runoff is slow. The
water intake rate for irrigation is moderately high. The
organic matter content is moderately low, and natural
fertility is medium. Tilth is good. This soil can be tilled
throughout a wide range in moisture content.

Most of the acreage of the soil is farmed. Most of this
acreage is dryfarmed; some is irrigated. The remaining
acreage is in native grass and is used for grazing or
haying.
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If used for dryland farming, this soil is suited to winter
wheat, alfalfa, and introduced grasses for hay and
pasture. Drought, in summer, and soil blowing are the
principal hazards where the surface is not protected.
Conservation tillage practices, such as stubble mulching
and eco-fallow, leave crop residue on the surface and
thereby help control soil blowing and conserve soil
moisture. It also helps maintain and improve the organic
matter content and fertility. Wind stripcropping helps
control soil blowing. Summer fallow conserves moisture
for use during the following growing season.

Under the gravity and sprinkler types of irrigation
systems, this soil is suited to corn, sugar beets, field
beans, potatoes, alfalfa, and introduced grasses. Soil
blowing is the main hazard where the surface is left
unprotected. Conservation tillage practices, such as eco-
fallow and no-till, leave crop residue on the surface and
thereby reduce soil blowing and conserve moisture.
Fertility and organic matter content can be maintained by
relurning the crop residue to the soil. Land leveling is
needed for a gravity system in order to provide a proper
grade for uniform distribution of water. The length of run
needs to be short in order to minimize loss of water and
leaching of nutrients. This soil is suited to a sprinkler
type of irrigation system, which does not need land
shaping. Nutrients can be lost by leaching if irrigation
water is applied in excessive amounts.

The use of this soil for rangeland is effective in
controlling soil biowing and water erosion. Qvergrazing
by livestock and untimely haying or improper mowing
height reduce the protective plant cover and cause
deterioration of the native grasses. Qvergrazing can
result in severa loss by soil blowing. The range can be
maintained or improved by proper grazing use, timely
deferment of grazing or haying, and the use of a rotation
system under which no range unit is grazed at the same
time in successive years.

This soil provides a good site for trees and shrubs in
windbreaks. The survival and growth rates of adapted
species are fair. Site preparation before seedlings are
planted is necessary for good survival. Soil blowing is
the principal hazard. Supplemental watering can provide
needed moisture during periods of insufficient rainfall.
Maintaining strips of sod or a cover crop between the
tree rows helps to control soil blowing. Cultivation
generally needs to be restricted to the tree rows.

This soil is generally suited to use as septic tank
absorption fields and as a site for dwellings or roads and
streets. Sewage lagoons need to be lined or sealed to
prevent seepage.

This soil is assigned to capability units llle-3, dryland,
and lle-8, imigated, and to the Sandy range site and
windbreak suitability group 5.

JyC—Jayem fine sandy loam, 3 to 6 percent
slopes. This deep, gently sloping, well drained soil is on
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uplands where the soil material has been deposited by
wind. Areas range from 7 to 75 acres.

Typically, the surface layer is dark grayish brown, very
friable fine sandy loam about 13 inches thick. The
subsaoil is grayish brown, very friable fine sandy loam
about 11 inches thick. The upper part of the underlying
material is brown fine sandy loam, and the lower part is
light gray, calcareous loamy fine sand to a depth of 60
inches or more. In some places the plowed layer is
loamy fine sand or very fine sand. Also, in some areas
the surface layer is light colored because of soil blowing.
In some places free carbonates are at a depth of 24 to
36 inches.

Included with this scil in mapping are small areas of
Dailey and Satanta soils. Dailey soils are sandy and on a
higher part of the landscape than the Jayem soil. Satanta
soils have a finer textured subsoil and are on the lower
part of the landscape. The included soils make up about
10 to 15 percent of the unit.

Permeability of this Jayem soil is moderately rapid, and
the available water capacity is high. Runoff is slow. The
water intake rate for irrigation is moderately high. The
organic matter cantent is moderately low, and natural
fertility is medium. Tilth is good. This soil can be tilled
throughout a wide range in moisture content.

Over one-half the acreage of this soil is farmed, and
the remaining areas are mainly in native grass. Most of
the cultivated areas are dryfarmed; a few are irrigated by
a sprinkler system.

If used for dryland farming, this soil is poorly suited to
winter wheat, introduced grasses, and legumes. Lack of
sufficient rainfall is a common limitation. Soil blowing and
water erosion are the principal hazards where the
surface is not protected by crops or crop residue.
Conservation tillage practices, such as stubble mulching
and eco-fallow, leave crop residue on the surface and
thereby help prevent soil blowing, conserve moisture,
and help maintain the organic matter content and fertility.
Wind stripcropping helps control soil biowing. Summer
fallow conserves soil moisture for use during the
following season. Terraces can be used where the slope
is fairly uniform.

I irrigated, this soil is suited to corn, sugar beets, field
beans, potatoes, alfalfa, and introduced grasses. A
sprinkler type of irrigation system can be used without
land shaping. This soil is not suited to a gravity type of
irrigation system. Soil blowing and water erosion are the
principal hazards where the surface is not protected.
Conservation tillage practices, such as stubble mulching,
leave crop residue on the surface and thereby reduce
soil blowing and water erosion. Returning crop residue to
the s0il also helps maintain fertility, organic matter
content, and tilth. Crops gensrally respond well to
irmigation. Careful management of the irrigation water is
needed. Application of excessive amounts of irigation
water can cause leaching of nutrients below the root
zone.

Soil Survey

The use of this soil for rangeland is effective in
controlling scil blowing and water erosion. Overgrazing
by livestock and untimely haying or improper mowing
height reduce the protective plant cover and cause
deterioration of the native plants. Overgrazing can result
in severe loss by soil biowing. The range can be
maintained or improved by proper grazing use, timely
deferment of grazing or haying, and the use of a rotation
system under which no range unit is grazed at the same
time in successive years.

The soil provides a good site for trees and shrubs in
windbreaks. The survival rate and growth rate are fair.
Competing vegetation needs to be controlled or
removed. Drought and soi! blowing are the principal
hazards. Irrigation can provide supplemental moisture
during periods of insufficient rainfall. Maintaining strips of
sod or a cover crop between the tree rows helps to
control soil blowing. Cultivation generally needs to be
restricted to the tree row in order to minimize soil
blowing.

This soil is generally suited to use as septic tank
absorption fields and as a site for dwellings and roads
and streets. Sewage lagoons need to be lined or sealed
to prevent seepage.

This soil is assigned to capability units IVe-3, dryland,
and llle-8, irrigated and to the Sandy range site and
windbreak suitability group 5.

Ke—Keith loam, 0 to 1 percent slopes. This deep,
nearly level, well drained soil is on loess-covered
uplands. Areas range from 5 to about 1,000 acres.

Typically, the surface layer is dark grayish brown, very
friable loam about 8 inches thick. The subsoil is about 28
inches thick. The upper part is grayish brown, friable silty
clay loam; the middle part is brown, friable silt loam; and
the lower part is very pale brown, friable, calcareous silt
loam. The underlying material to a depth of 60 inches or
more is very pale brown and white, calcareous very fine
sandy loam. A few fine fragments of sandstone are in
the lower part. In a few areas the surface layer is very
fine sandy loam. Also, in a few areas it is less than 6
inches thick because of land Isveling. In some places
the subsoil is loam. in small areas limy sandstone is at a
depth of 40 to 60 inches. in places the dark material
making up the surface layer and the upper part of the
subsoil is more than 20 inches thick.

Included with this soil in mapping are areas of
Creighton, Scott Variant, and Satanta soils. Creighton
soils have more sand and Jess clay in the subsoil and
generally are slightly higher on the landscape than the
Keith soil. Scott Variant soils are very poorly drained,
have more clay in the subsoil, and are in depressions.
Satanta soils have more sand and less clay in the
subsoil and are on about the same position on the
landscape. The included soils make up about 5 to 10
percent of the unit.



Box Butte County, Nebraska

57

Figure 7.—A gravity irrigation system being used to irrigate sugar beets on Keith loam, 0 to 1 percent slopes.

This Keith soil has moderate permeability and high
available water capacity. Runoff is slow. The water
intake rate for irrigation is moderately low. The organic
matter content is moderate, and natural fertility is high.
Tilth is good.

Most of the acreage of this soil is farmed. About one-
half of this unit is irrigated, and the remaining areas are
used for dryland farming. Areas not cultivated are mainly
in native grass.

If used for dryland farming, this soil is suited to winter
wheat, alfalfa, and introduced grasses. Lack of adequate
rainfall commonly limits the selection of crops that can
be successfully grown. Soil blowing is the principal
hazard where the soil surface is unprotected.
Conservation tillage practices, such as stubble mulching
and eco-fallow, help prevent soil blowing and loss of soil
moisture by evaporation. Keeping crop residue on the
surface and applying feedlot manure help maintain the
organic matter content and fertility. Wind stripcropping
helps prevent soil blowing. Summer fallow stores
moisture for use during the following growing season.

Under the gravity and sprinkler types of irrigation

systems, this soil is suited to corn, sugar beets, field

wheat, potatoes, alfalfa, and introduced grasses
(fig. 7).[Soil blowing is the principal hazard on
unprote

cted fields. A conservation tillage system, such
as eco-fallow or no-till, leaves crop residue on the
surface and thereby helps control soil blowing and
conserves soil moisture. The crop residue helps maintain
the fertility and organic matter content and also
increases the infiltration of water. Some land leveling is
generally needed to provide uniform distribution of water
and surface drainage for a gravity system. All irrigation
systems need to be designed so that the rate at which
water is applied does not exceed the moderately low
intake rate of this soil. An irrigation tailwater recovery
system can be used to save water for reuse.

The use of this soil for rangeland is effective in
controlling soil blowing and water erosion. Overgrazing
by livestock and untimely haying or improper mowing
height reduce the protective plant cover and cause
deterioration of the native plants. The range can be
maintained or improved by proper grazing use, timely
deferment of grazing or haying, and the use of a rotation
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system under which no range unit is-grazed at the same
time in successive years.

This soil is suited to trees and shrubs in windbreaks.
The survival and growth rates of adapted species are
good. Soil blowing is the principal hazard. Supplementai
watering can provide needed moisture during periods of
insufficient rainfall. Weeds and undesirable grasses can
be controlied by cuitivation between the tree rows.
Rototilling, hand hoeing, or careful use of an appropriate
herbicide can be used in the row. A cover crop or strips
of sod can be planted between the tree rows to help
control soil blowing. Trees can be damaged if livestock
are allowed in the windbreak.

This soil is generally suited to use as septic tank
absorption fields and as a site for dwellings with
basements. Sewage lagoons nead 1o be lined or sealed
to prevent seepage. Foundations for dwellings without
basements and small commercial buildings need to be
strengthened and backfilled with coarse materials to
prevent damage from shrinking and swelling of the soil.
Roads and streets need to be designed so that the
surface pavement and subbase are thick enough to
compensate for the low strength of the soil material.
Coarser grained material for subgrade or base material
can be used to ensure better performance.

This sail is assigned to capability units lic-1, dryland,
and |-4, irrigated, and to the Silty range site and
windbreak suitability group 3.

KeB—Keith loam, 1 to 3 percent slopes, This deep,
very gently stoping, well drained soil is on Ioess-covered
uplands. Areas range from 5 to about 600 acres.

Typically, the surface layer is dark grayish brown, very
friable loam about 8 inches thick. The subsoil is about 27
inches thick. The upper part is grayish brown, friable silty
clay loam; the middle part is brown, friable silt loam; and
the lower part is light gray, friable, calcareous silt loam.
The underlying material to a depth of 60 inches or more
is very pale brown, calcareous very fine sandy loam. In
some places the surface layer is very fine sandy loam; in
other places it is lass than 6 inches thick because of
erosion. In some small areas limy sandstone is at a
depth of 40 to 60 inches. In a few places the subsoil is
loam. In some places the dark material making up the
surface |layer and the upper part of the subsoil is more
than 20 inches thick.

Included with this soil in mapping are small areas of
Creighton, Scott Variant, and Satanta soils. Creighton
soils have less silt and clay and more sand in the subsoil
and generally are on a slightly higher part of the
landscape than the Keith soil. Scott Variant soils have
‘more clay in the subsoil, are very poorly drained, and are
in depressions. Satanta soils have more sand and less
clay in the subsoil and are on about the same position
on the landscape. The included soils make up about 5 to
15 percent of the unit.

Sail Survey

This Keith soil has moderate permeability and high
avallable water capacity. Runoff is slow. The water
intake rate for irrigation is moderately low. The organic
matter content is moderate, and natural fertility is high.
Tilth is goed.

Most of the acreage of this soil is farmed. About one-
half of the cultivated areas are used for dryland farming,
and the remaining areas are irrigated. A few areas are in
native grass and are used for grazing.

If used for dryland farming, this soil is suited to winter
wheat, introduced grasses, and alfaffa. Inadequate
rainfall generally limits the selection of cultivated crops
that can be successfully grown and is sometimes
insufficient for good crop growth. Soil blowing is the
principal hazard on unprotected soil surfaces, and water
erosion is a moderate hazard. Conservation tillage
practices, such as stubble mulching and eco-fallow, keep
crop residue on the surface and thereby help to
conserve the needed soil moisture. These practices alsc
help prevent soil blawing and water erosion following
heavy rains. The crop residue also helps maintain the
arganic matter content, fertility, and good tilth. Terraces,
contour farming, and wind stripcropping can also be
used to control erosion. Summer fallow stores moisture
for use during the following growing season.

Under the gravity and sprinkler types of irrigation
systems, this soil is suited to sugar beets, ficld beans,
corn, small grains, potatoes, alfalfa, and introduced
grasses. Conservation tillage practices, such as no-till or
eco-fallow, leave crop residue on the soil surface and
thereby help control soil blawing and water erosion,
which are the main hazards. The crop residue also helps
maintain fertility and the organic matter content and
increases infiltration of water. Use of feedlot manure also
helps keep fertility at a high level. Contour bench
leveling provides a proper grade for uniform distribution
of water under a gravity irrigation system. Irrigation
systems need to be designed so that the rate at which
water is applied does not exceed the moderately low
intake rate of this sail. Where the soil has been cut
during land leveling, zinc, phosphate, and manure can be
added to help provide needed fertility and tilth. A
tailwater recovery system can save irrigation water for
reuse.

The use of this soil for rangeland is effective in
controlling soil blowing and water erosion. Overgrazing
by livestock and untimely haying or impropsr mowing
height reduce the protective plant cover and cause
deterioration of the native grasses. Overgrazing also can
result in soil loss by water erasion. The range can be
maintained or improved by proper grazing use, timely
deferment of grazing or haying, and the use of a rotation
system under which no range unit is grazed at the same
time in successive years.

This soil is suited to trees and shrubs in windbreaks.
Both scil blowing and water erosion are the principal
hazards to seedlings and young trees. A lack of
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adequate rainfall is a common concern. Adapted species
show fair growth and good survival. Competing
vegetation needs to be contrclled by cultivation between
the tree rows and careful use of selected herbicides or
rototilling in the row. Planting a cover crop between the
tree rows helps control both soil blowing and water
erosion. Supplemental watering may be needed during
periods of insufficient rainfall. Trees can be planted on
the contour to reduce water erosion.

This soil is generally suited to use as septic tank
absorption fields and as a site for dwellings with
basements. Sewage lagoons need to be lined or sealed
to prevent seepage. Foundations for dwellings without
basements and small commercial buildings need to be
strengthened and backfilled with coarse materials to
prevent damage from shrinking and swelling of the soil.
Roads and streets need to be designed so that the
surface pavement and subbase are thick enough to
compensate for the low strength of the soil material.
Coarser grained material for subgrade or base material
can be used to ensure bettar performance.

This soil is assigned to capability units lle-1, drytand,
and lle-4, irrigated, and to the Silty range site and
windbreak suitahility group 3.

KeC—Keith loam, 3 to 6 percent slopes. This deep,
gently sloping, well drained sail is on ridgetops and side
slopes of the loess-covered uplands. Areas range from 5
to about 100 acres.

Typically, the surface layer is dark grayish brown, very
friable loam about 8 inches thick. The subsoil is about 25
inches thick. The upper part is grayish brown, friable silt
loam, and the lower part is pale brown, friable,
calcareous silt loam. The underlying material to a depth
of 60 inches or more is light gray, calcareous very fine
sandy loam. In places the surface layer is lighter colored
and less than 4 inches thick because of erosion. In a
few placas the surface layer is very fine sandy loam.
Some areas have a loam subsoil. In some small areas
limy sandstone is at a depth of 40 to 60 inches.

Included with this soil in mapping are small areas of
Creighton and Satanta soils. Both soils have mare sand
and less clay in the subsoil and are on about the same
position on the landscape. The included soils make up
about 10 to 15 percent of the unit.

This Keith soil has moderate permeability and high
available water capacity. RBunoff is medium. The water
intake rate for irrigation is moderately low. The organic
matter content is moderate, and natural fertility is high.
Tilth is generally good.

Most of the acreage of this soil is farmed, and most
areas are used for dryland farming. A few areas are
irigated. The remaining areas are mainly in native grass.

If used for dryland farming, this soil is suited to winter
wheat, introduced grasses, and alfalfa. Lack of adequate
rainfall commonly is a limitation to the selection of
cultivated crops and crop growth. Soil blowing and water
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erosion are the principal hazards if the surface is
unprotected. Conservation tillage practices, such as
stubble mulching and eco-fallow, keep crop residue on
the surface and thereby help prevent soil blowing and
riling by water and also help conserve soil moisture. The
crop residue also helps maintain the organic matter
content and fertility and improves soil tilth. Terracing and
contour farming reduce runoff and help control erosicn.
Summer fallow saves moisture for use during the
following growing season.

If irrigated, this soil is suited to corn, small grains,
sugar beets, alfalfa, and introduced grasses. The main
hazard is water erosion. Conservation tillage practices,
such as eco-fallow and no-till, leave crop residue on the
surface and help to control water erosion and soil
blowing. The crop residue also helps maintain the
organic matter content and fertility and increases
infiltration of water. Sprinkler systems need 1o be
designed so that the rate at which water is applied does
not exceed the moderately low intake rate of this soil. If
the center-pivot type of sprinkier system is used, erosion
in the wheel track ruts can be a problem. Generally, this
soil is best suited to the sprinkler system because no
land shaping is needed. A gravity system, however, can
be usad if the soil is bench leveled or if the rows are
designed to run across the slops, the land is terraced,
and conservation tillage practices are applied.

The use of this soil for rangeland is effective in
controlling soil blowing and water erosion. Overgrazing
by livestock and untimely haying or improper mowing
height reduce the protective plant cover and cause
deterioration of the native plant community. Overgrazing
also can result in severe soil loss by water erosion. The
range can be maintained or improved by proper grazing
use, timely deferment of grazing or haying, and the use
of a rotation system under which no range unit is grazed
at the same time in successive years.

This soil is suited to trees and shrubs in windbreaks.
Lack of adequate rainfall is a common limitation. Water
erosion is the principal hazard. Supplemental watering
may be needed to provide moisture during periods of
insufficient rainfall. The survival and growth rates of
adapted species are fair. Weeds and undesirable
grasses can be controlled by cultivation between the
tree rows or by hand hoeing, rototilling, or use of
appropriate herbicides in the row. Planting a cover crop
between the rows and planting on the contour can
raduce soil blowing and water erosion.

This soil is generally suited to use as septic tank
absorption fields and as a site for dwellings with
basements. Sewage lagoons need to be lined or sealed
io prevent seepage, and some grading is required to
modity the slope and shape the lageon. Foundations for
dwellings without basements and small commercial
buildings need to be strengthened and backfilled with
coarse materials to prevent damage from shrinking and
swelling of the soil. Also, small commercial buildings
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should be properly designed to complement the slope or
the soil should be graded. Roads and streets need to be
designed so that the surface pavement and subbase are
thick enough t¢ compensate for the low strength of the
soil material. Coarser grained material for subgrade or
base material can be used to ensure better performance.

This soil is assigned to capability units HHle-1, dryland,
and llle-4, irrigated, and to the Silty range site and
windbreak suitability group 3.

Le—Lamo Variant loam, 0 to 1 percent slopes. This
soil is deep, nearly level, and poorly drained. It is on
bottom lands of upland drainageways. This soil is subject
to occasional ponding and flooding by runcff from the
adjacent higher lying areas. Areas are generally long and
narrow and range from 5 to about 100 acres,

Typically, the surface layer is gray, friable loam
about 5 inches thick. The subsurface layer is dark gray,
friable loam about 32 inches thick. The underlying
material to a depth of 60 inches or more is light
brownish gray, calcareous very fine sandy loam. In some
places the upper part of the surface soil is fine sandy
ioam or very fine sandy loam. In places the lower part of
the surface soil containg more clay. In a few places
weathered sandstone is at a depth of 40 to 60 inches.

Included with this soil in mapping are small areas of
Duroc and Scott Variant scils. Duroc soils are weli
drained and are slightly higher on the landscape than the
Lamo Variant soil. Scott Variant soils are very poorly
drained, are finer in texture beneath the surface layer,
and are in depressional areas on the landscape. The
included soils make up about 5 to 10 percent of the unit.

Permeability of this Lamo Variart soil is moderate, and
the available water capacity is high. The seasonal high
water table fluctuates from 6 inches above the surface to
about 2 feet below. Runoff is slow. The organic matter
content is moderate, and natural fertility is high.

Most of the acreage of this soil is in native grass and
is used for grazing. A few small areas are used for
dryland farming or as habitat for wildlife.

This scil is not suited to common cultivated crops,
aither dryland or irrigated, because of occasional
ponding.

This soil is suited to rangeland, either for grazing or
haying. Overgrazing and untimely haying or improper
mowing height reduce the protective cover and cause
deterioration of the natural vegetation. In addition, when
the soil is wet, overgrazing can cause surface
compaction and small mounds, making it difficult to
graze or harvest for hay. Proper grazing use, timely
deferment of grazing or haying, and restricted use during
wet periods help maintain the native plants in good
condition.

This soil is not suited to use as septic tank absorption
fields or as a site for dwellings because of flooding and
wetness. Sewage lagoons need to be constructed on fill
material to raise the battom of the lagoon to a sufficient
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height above the seasonal high water table. Also,
sewage lagoons need dikes for protection from flooding.
Roads need to be designed so that the surface
pavement and subbase are thick enough to compensate
for the low strength of the soil material. Construction of
roads on fill material above the seasonal high water
table and the flood level and providing adequate side
ditches and culverts help protect roads from flood
damage and wetness.

This soil is assigned to capability unit Vw-7, dryland,
and to the Wet Subirrigated range site and windbreak
suitability group 10.

Ln—Las Animas-Lisco very fine sandy loams, 0 to
2 percent slopes. This map unit consists of deep,
nearly level, somawhat poorly drained soils. These soils
are on bottom lands and in a few alluvial swales, and
they are subject to occasional flooding. Areas of this
compiex are generally long and narrow and range from 5
to 150 acres. The unit ranges from 45 to 60 percent Las
Animas soil and from 30 to 45 percent saline-alkali Lisco
soil. The areas of the Las Animas soil and the areas of
the Lisco soil are so intermingled or so small that they
could not he shown separately at the scale selected for
mapping.

Typically, the Las Animas soil has a surface layer of
grayish brown, very friable, calcareous very fine sandy
loam about 4 inches thick. The next layer is light gray,
very friable, calcareous very fine sandy loam about 5
inches thick. The upper part of the underlying material is
light gray and pale brown, calcareous loamy very fine
sand and very fine sandy loam, and the lower part to a
depth of 60 inches or more is light gray fine sand. In
some places the surface layer is loamy very fine sand or
loamy fine sand. In places the upper part of the
underlying material is loam,.and in a few areas it is fine
sand. in some areas the surface layer is 8 10 12 inches
thick.

Typically, the Lisco soil has a surface layer of grayish
brown, very friable, calcareous very fine sandy loam
about 5 inches thick. The subsoil is light brownish gray,
very friable, calcareous loamy very fine sand about 5
inches thick. The upper part of the underlying material is
light gray, mottled, calcarecus loamy very fine sandy
loam, and the lower part to a depth of 60 inches or more
is white, calcareous sand with a few pebbles. This soil is
strongly alkaline in the surface layer and subsoil and
mildly aftkaline or moderately alkaline in the underlying
material. In some areas the surface layer is loamy very
fine sand or loamy fine sand. Also, in a few places the
subsoil and the upper part of the underlying material are
loam. In a few areas the soil is very strongly alkaline and
siightly saline in most of the profile.

Included with these soils in mapping are small areas of
Janise and Lisco scils. Janise soils have less fine and
coarser sand and more clay in the control section than
the Las Animas and Lisco soils. The poorly drained Lisco
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soils are on the slightly lower parts of the landscape.
The included soils make up about 5 to 10 percent of the
unit.

Permeability of the Las Animas and Lisco soils is
moderately rapid, and the available water capacity is
moderate. The Las Animas soil has a seasonal high
water table at a depth of about 1.5 to 3.0 feet. The Lisco
soil has a seasonal high water table at a depth of 1.5 t0
3.5 feet. The water intake rate for irrigation is moderately
high. Runoff is slow. The Lisco soil contains detrimental
amounts of sodium and other salts. The organic matter
contant is moderately low. Natural fertility is medium in
the Las Animas soil and low in the Lisco soil. The
surface layer and subsoil of the Lisco soil range from
strongly alkaline to very strongly alkaline and are slightly
saline. The Las Animas soil generally is easily tilled, but
the Lisco soil has poor tilth and is not so easy to till.

Nearly all of the acreage of these soils is in native
grass. A few small areas are used for dryland farming.

If used for dryland farming, these soils are poorly
suited to small grains, alfalfa, and introduced grasses.
The main limitations are the wetness in the spring,
caused by the seasonal high water table, and the saline-
alkali condition of the Lisco soil. The planting of crops
and cultivation are often delayed in spring because of
the seasonal high water table. Tiling helps to lower the
seasonal high water table, but suitable outlets may be
difficult to locate. The alkali condition in the surface layer
and subsail of the Lisco soil is toxic to the roots of most
crops and slows the downward growth of roots. Keeping
crop residue on the surface, applying feedlot manure,
and growing legumes improve the fertility balance, tilth,
and the organic matter content. Soil blowing is a hazard
on unprotected soil surfaces during seasons when crops
are not growing. Conservation tillage practices, such as
stubble muiching, keep all or most of the crop residue on
the surface, help control soil blowing and crusting of the
soil surface, and aid infiltration of moisture into the soil.

If irrigated, these soils are poorly suited to introduced
grasses and alfalfa. The principal limitations are the
saline-alkali condition and the wetness caused by the
high water table. Planting is generally delayed until early
in the summer because of wetness. Improving the
organic matter content and improving the balance of
nutrients are concerns of management. They can be
accomplished by keeping crop residue on the surface,
applying feedlot manure, and using commercial
fertilizers. The sprinkler and gravity types of irrigation
systems are the most suitable and can be used during
the summer after the water table is at its lowest level.
Where an outlet is available, tile drains can be installed
to lower the water table and make this soil more suitable
for other crops, such as corn and sugar beets. Lowering
the water table also makes it possible to ieach the salts
and alkali to fower depths. Soil blowing can be a hazard
on unprotected soil surfaces in the fall and spring.
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Stubble mulching helps prevent soil blowing and crusting
of the soil.

The use of these soils for rangeland, either grazing or
haying, is effective in contralling soil blowing.
Overgrazing and untimely haying or improper mowing
height reduce the protective plant cover and cause
deterioration of the native plants. In addition, when the
soil is wet, overgrazing can cause surface compaction
and small mounds, making it difficult to graze or harvest
for hay. Proper grazing use, timely deferment of grazing
or haying, and restricted use during wet periods help
maintain the native plants in good condition.

If these soils are being considered as sites for
windbreaks, onsite investigation is needed. The Las
Animas soil is suited to sites for windbreaks, but the
Lisco soil is poorly suited. The survival and growth rates
of adapted species are fair on both soils. In the strongly
alkali Lisco soil, root growth is impeded. Establishment
of seedlings in the spring is difficult, and planting
generally needs to be delayed until the water table is at
its lowest level. Undesirable weeds and grasses need to
be controlled by cultivation between the rows with
conventional equipment or by the careful use of selected
herbicides.

These soils are not suited to use as septic tank
absorption fields or building sites because of the flooding
and wetness. A suitable alternate site is needed.
Sewage lagoons need to be constructed on fill material
to raise the bottom of the lagoon to a sufficient height
above the seasonal high water table, and they need to
be lined or sealed to prevent seepage. Sewage lagoons
also need to be diked for protection from flooding.
Constructing roads on suitable, well compacted fill
material above flood level and providing adequate side
ditches and culverts help protect roads from flood
damage and wetness.

These soils are assigned to capability units 1Vs-1,
dryland, and IVs-B, irrigated. The Las Animas soil is in
the Subirrigated range site, and the Lisco soil is in the
Saline Subirrigated range site. The Las Animas soil is in
windbreak suitability group 2S, and the Lisco soit is in
windbreak suitability group 9S.

Lo—LIisco very fine sandy loam, 0 to 2 percent
slopes. This is a deep, nearly level, somewhat poorly
drained, saline-alkali soil. It is mainly on bottom lands
and also in a few alluvial swales. This soil is occasionally
flooded. Areas range from 5 to about 600 acres.

Typically, the surface layer is grayish brown and light
brownish gray, very friable, calcareous very fine sandy
loam about 5 inches thick. The subsoil is calcareous,
very friable, and light brownish gray and is about 11
inches thick. The upper part is very fine sandy loam, and
the lower part is loamy very fine sand. The upper part of
the underlying material is light brownish gray, calcareous
loamy very fine sand, and the lower part to a depth of 60
inches or more is gray and light gray, calcareous loam
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and very fine sandy loam. This soil is very strongly
atkaline above a depth of 44 inches and strongly alkaline
between depths of 44 and 60 inches. In some areas the
surface layer is darker and more than 8 inches thick.
Also, in places the surface layer and subsoil are loam,
and in a few places the surface layer is loamy fine sand.
In some areas the underlying material is loamy fine sand
or fine sand.

Included with this soil in mapping are small areas of
wet Lisco very fine sandy loam and areas of Ipage and
Las Animas soils. The wet Lisco soil is poorly drained
and is on the lowest parts of the landscape. Ipage soils
are better drained, have a sandy profile, and are on
slightly higher positions on the landscape than the Lisco
soil. Las Animas soils have a profile that is not saline-
alkali. The included areas make up about 10 1o 15
percent of the unit.

Permeability of this Lisco soil is moderately rapid, and
the available water capacity is moderate. Runoft is slow.
The organic matter content is moderately low, and
natural fertility is low. This soil contains detrimental
amounts of sodium and other salts. This soil has a
seasonal high water table at a depth of about 1.5 10 3.5
feet. The saline-alkali condition of this sail results in poor
tilth and slows the intake of water.

This soil is not suited to the common cultivated crops,
either dryland or irrigated, because it is very strongly
saline-alkafi,

Nearly all of the acreage of this soil is in native grass
and is used for grazing or haying. Overgrazing and
untimely haying or improper mowing height reduce the
protective cover and cause deterioration of the native
grasses. In addition, when the soil is wet, overgrazing
can cause surface compaction and small mounds,
making it difficult to graze or harvest for hay. Proper
grazing use, timely deferment of grazing or haying, and
restricted use during very wet periods help maintain the
native plants in good condition.

This soil generally provides a poor site for treas and
shrubs in windbreaks. The survival and growth rates of
adapted species are poor. In some places windbreaks
can be established if the salinity and alkalinity of the site
is reduced and if suitable species of trees are planted.

This soil is not suited to septic tank absorption fields
or dwellings because of flooding and wetness . Suitable
alternate sites are needed. Sewage lagoons need to be
diked for protection from flooding, and they need to be
constructed on fill material to raise the bottom of the
lagoon to a sufficient height above the seasonal high
water table. Constructing roads on suitable, well
compacted fill material above flood level and providing
adequate side ditches and culverts help protect roads
from flood damage and wetness.

This soil is assigned to capability unit Vis-1, dryland,
and to the Saline Subirrigated range site and windbreak
suitability group 10.
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Lp—Lisco very fine sandy loam, wet, 0 to 1
percent slopes. This deep, nearly level, poorly drained,
saline-alkali soil is on bottom lands and in a few alluvial
swales. This soil is occasionally ponded. Areas range
from 5 to about 300 acres.

Typically, there is about 1 inch of partially decayed
organic matter on the surface. The surface layer of the
mineral soil is grayish brown, friable, calcareous very fine

. sandy loam about 4 inches thick. The subsgil is light

gray, very friable, calcareous, mottled very fine sandy
loam about 11 inches thick. The underlying material to a
depth of 60 inches or more is light gray, calcareous,
mottled loamy very fine sand. Reaction throughout the
profile is typically strongly alkaline. In some places the
surface layer is 12 to 18 inches thick. In places the
surface layer is silt loam or loam. In some areas the
underlying material Is loamy fine sand or fine sand. In
places the profile is moderately alkaline.

Included with this soil in mapping are small areas of
Las Animas and Marlake soils. Las Animas soils are
better drained and are on slightly higher parts of the
landscape than the Lisco soil. Marlake soils are in very
poorly drained depressions and are lower on the
landscape. The included soils make up about 5 to 15
percent of the unit.

Permeability of this Lisco soil is moderately rapid, and
the available water capacity is moderate. This soil has a
seasonal high water table & inches above the surface to
about 18 inches below. Runoff is ponded. The organic
matter content is moderately low, and natural fertility is
low. This s0il contains detrimental amounts of sodium
and other salts.

All of the acreage of this soil is in native grass and is
used for both grazing and haying.

This soil is not suited to common cultivated crops,
sither dryland or irrigated, because it is strongly alkaline
and subject to ponding.

This soil is suited to rangeland, either for grazing or
haying. Overgrazing and untimely haying or improper
mowing height reduce the protective ptant cover and
cause deterioration of the native grasses.

This soit generally provides a poor site for trees or
shrubs in windbreaks because of excessive wetness
from ponding. In some places species adapted to
wetness can be planted with special treatment.

This soil is not suited to use as septic tank absorption
fields or as a site for dwellings because of ponding and
wetness. A suitable alternate site is needed. Sewage
lagoons need 1o be lined or sealed to prevent seepage.
Also, they need to be constructed on fill material to raise
the bottom of the lagoon to a sufficient hsight above the
seasonal high water table. Constructing roads on
suitable, well compacted fill material above the ponding
level and providing adequate side ditches and culverts
help protect roads from damage by ponding and
wetness from the seasonal high water table.
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This soil is assigned to capability unit Vw-7,dryland,
and to the Wet Land range site and windbreak suitability
group 10.

MaB—Manter-Satanta fine sandy loams, 0 to 3
percent slopes. This map unit consists of deep, nearly
level and very gently sloping, well drained soils. it is on
uplands. Areas of this complex range from 5 to 200
acres. The unit ranges from 40 to 50 percent Manter soil
and from 35 to 45 percent Satanta soil. The Manter soil
is on the higher paris of the landscape and on knolls,
and the Satanta soil is on the lower parts of the
landscape. The areas of the Manter soil and the areas of
the Satanta soil are so intermingled or so small that they
could not be shown separately at the scale selected for
mapping.

Typically, the Manter soil has a surface layer of dark
grayish brown, very friable fine sandy loam about 12
inches thick. The subsoil Iis fine sandy loam about 22
inches thick. It is grayish brown and friable in the upper
pari and very pale brown, very friable, and calcareous in
the lower part. The underlying material to a depth of 60
inches or more is white, calcareous loamy fine sand with
a few rock fragments. In some places the surface layer
is loamy fine sand. Also, in places the dark material
making up the surface layer and the upper part of the
subsoil is more than 20 inches thick. In a few places the
lower part of the underlying material is fine sand. Also, in
places the subsoil has less clay.

Typically, the Satanta soil has a surface layer of dark
grayish brown, very friable fine sandy loam about 12
inches thick. The subsoil is grayish brown and is about
19 inches thick. The upper part is very friable fine sandy
loam, and the lower part is friable loam. The upper part
of the underlying material is gray, calcareous loam, and
the lower part to a depth of 60 inches or more is fight
gray, calcareous very fine sandy loam. In some areas the
dark material making up the surface layer and upper part
of the subsoil is more than 20 inches thick. In other
places soil blowing has removed most of the original
surface layer, and that layer is lighter in color than
typical. Also, in places the surface layer is loamy fine
sand. In a few areas the weakly cemented sandstone is
at a depth of 40 to 80 inches.

Included with this unit in mapping are small areas of
Alliance, Busher, and Hemingford soils. Alliance and
Hemingford solls have more silt and clay in the subsoil
and are slightly lower on the landscape than the Manter
and Satanta soils. Busher soils are 40 to 60 inches deep
to weakly cemented sandstone. The included soils make
up about 5 to 15 percent of the unit.

Permeability of the Manter soil is moderately rapid,
and the available water capacity is moderate. The
permeability of the Satanta soil is moderate, and the
available water capacity is high. Runoff is slow in both
soils. The water intake rate for irrigation is moderately
high. The organic matter content is moderatsly low and
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natural fertility is high in both soils. Tilth is good. These
soils can be tilled throughout a wide range in moisture
content,

Most of the acreage of these soils is farmed. Most
cultivated areas are used for dryland farming; a few are
irrigated. The remaining acreage is mainly in native
grass.

If used for dryland farming, these soils are suited to
winter wheat, other small grains, aifalfa, and introduced
grasses. Inadequate spring and summer rainfall
commonly limits the selection of cultivated crops that
can be successfully grown. Soil blowing is the principal
hazard if the vegetative cover is removed. Conservation
tilage practices, such as stubble mulching and eco-
fallow, reduce soil blowing and conserve needed soil
moisture. The use of cover crops and wind stripcropping
help control soil blowing. Summer fallow conserves
moisture for use during the following growing season.

If irrigated, these soils are suited to corn, sugar beets,
field beans, potatoes, alfalfa, and introduced grasses.
Soil blowing is the principal hazard if the soil surface is
not protected. Water erosion is a minor hazard. A
conservation tillage practice, such as no-till or eco-fatlow,
leaves crop residue on the surface to help control
erosion. Keeping crop residue on the surface and using
feedlot manure help maintain the fertility and organic
matter content. These soils are best suited to sprinkler
systems because no land shaping is needed and
because of the moderately high intake rate. These soils
are also suited to a gravity system if the land is bench
leveled to provide the proper grade so that movement
and intake of water are more uniform. Some nutrients
can be lost by leaching if an excessive amount of
irrigation water is applied. An irrigation tailwater recovery
system can be used to recycle runoff water from a
gravity irrigation system. _

The use of these soils for rangeland is effective in
controlling soil blowing and water erosion. Overgrazing
by livestock and untimely haying or improper mowing
height reduce the protective plant cover and cause
deterioration of the native plants. Overgrazing can result
in severe loss by sail blowing. The range can be
maintained or improved by proper grazing use, timely
deferment of grazing or haying, and the use of a rotation
system under which no range unit is grazed at the same
time in successive yaars.

These soils provide a good site for trees and shrubs in
windbreaks. Adapted species show fair growth and
survival. Soil blowing and drought in summer are the
principal hazards. Supplemental water may be needed,
particularly for seedlings. Soil blowing can be controlled
by maintaining strips of sod or cover crops between the
tree rows. Seedlings generally survive and grow if the
site has been properly prepared and if the competing
vegetation is controlled. Cultivation generally needs to
be restricted to the tree rows. Careful use of selected



64

herbicides also can help control weads and undesirable
grasses.

Onsite investigation is neaeded hefore sanitary facilities
or sites for buildings are planned or constructed. The
Manter soil provides a paor filter for septic tank
absorption fields. Care should be taken to prevent
seepage from contaminating the ground water. Areas of
the Satanta soil are suited to use as septic tank
absorption fields. Sewage lagoons in areas of both soils
need to be lined or sealed to prevent seepage. These
soils are generally suited to use as sites for dwellings.
Damage to roads and streets by frost action can be
reduced by praviding good surface drainage. Crowning
the road by grading and constructing adequate side
ditches help to provide the needed surface drainage.

These soils are assigned to capability units llle-3,
dryland, and lle-8, irrigated, and to the Sandy range site
and windbreak suitability group 5.

MaC—Manter-Satanta fine sandy loams, 3 to 6
percent slopes. This map unit consists of deep, gently
stoping, well drained soils. It is on low convex ridges,
knolls, and side slopes of the uptands. Areas of this
complex range from 5 to 150 acres. The unit ranges
from 45 1o 55 percent Manter soil and from 30 to 40
percent Satanta soil. The Manter soil is on ridges, knolls,
and the upper part of the side slopes, and the Satanta
soil is on the lower part of the side slopes. The arcas of
the Manter soil and the areas of the Satanta soil are so
intermingled or so small that they could not be shown
separately at the scale selected for mapping.

Typically, the Manter soil has a surface layer of dark
grayish brown, very friable fine sandy loam about 7
inches thick. The subsoil is fine sandy loam about 20
inches thick. It is dark grayish brown and very friable in
the upper part and is grayish brown and friable in the
lower part. The upper part of the underlying material is
very pale brown fine sandy loam, and the lower part to a
depth of 60 inches or more is light brownish gray,
calcareous loamy fing sand. In a few areas the surface
layer is loamy fine sand. In many places erosion has
exposed the lighter colored subsoil at the surface. Also,
in places the subsoil has less clay and is only 8 to 12
inches thick. In some places the lower part of the
underlying material is fine sand.

Typically, the Satanta soil has a surface layer of dark
grayish brown, very friable fine sandy loam about 10
inches thick. The subsoil is about 21 inches thick. The
upper part is grayish brown, friable fine sandy loam; the
middle part is grayish brown, firm clay loam; and the
lower part is pale brown, firm sandy clay loam. The
underlying material to a depth of 60 inches or more is
light gray fine sandy loam. In places the dark material
making up the surface layer and the upper part of the
subsoil is more than 20 inches thick. In some areas the
surface layer is loamy fine sand. In a few areas weakly
cemented sandstone is at a depth of 40 to 60 inches.

Soil Survey

included with this unit in mapping are small areas of
Busher, Hemingford, Rosebud, and Tassel soils. Busher
soils are 40 to 60 inches deep to weakly cemented
sandstone. Hemingford soils have more silt and clay in
the subsoil and are on a slightly lower part of the
landscape than the Manter and Satanta soils. Rosebud
soils are 20 to 40 inches deep to weakly cemented, limy
sandstone and have more silt and clay in the upper part
of the subsoil. Tassel soils are 8 to 20 inches deep to
limy sandstone and are on the higher part of the
landscape. The included soils make up about 10 to 15
percent of the unit,

Permeability of the Manter soil is moderatsly rapid,
and the avaiiable water capacity is moderate.
Permeability of the Satanta soil is moderate, and the
available water capacity is high. Runoff is slow in both
soils. The rate of water intake for irrigation is moderately
high. The organic matter content is moderately low and
natural fertility is high in both soils. Titth is good. The
surface layer is easily tilled throughout a wide range in
moisture content.

Most of the acreage of these soils is farmed. Most
Cultivated areas are in dryland crops; a few are irigated.
The nonfarmed areas are mainly in nalive grass.

If used for dryland farming, these soils are poorly
suited to winter wheat and other small grains and to
such hay crops as alfalfa and introduced grasses. Lack
of sufficient rainfall in spring and summer commonly
limits the selection of cultivated crops. Soil blowing and
water erosion are the principal hazards if the vegetative
cover is removed. Conservation tillage practices, such as
stubble mulching and eco-fallow, reduce the soil blowing
and rilling by water and conserve needed soil moisture.
The crop residue helps maintain fertility, soil titth, and the
organic matter content. Summer fallow conserves
moisture for use during the following growing season.
Wind stripcropping aids in reducing soil blowing.

If used for irrigation, these soils are suiled to corn,
small grains, sugar beets, field beans, potatoes, alfalfa,
and introduced grasses. Soil blowing is the most serious
hazard if the surface is unprotected. Rilling by water can
also be a hazard on these slopes. Conservation tillage
practices, such as eco-fallow and no-till, leave crop
residue on the surface to help control erosion and
conserve moisture. Application of excessive amounts of
irrigation water can cause loss of nutrients by leaching.
This unit is well suited to the sprinkier type of irrigation
system because no land shaping is needed and because
of the moderately high intake rate. A gravity system is
suitable on thess soils, but it is difficult to install because
of the large amount of land shaping that is needed.

The use of these soils for rangeland is effective in
controlling soit blowing and water erosion. Overgrazing
by livestock and untimely haying or improper mowing
height reduce the protective plant cover and cause
deterioration of the native grasses. Overgrazing can
result in severe loss by soil blowing. The range can be
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maintained or improved by proper grazing use, timely
deferment of grazing or haying, and the use of a rotation
system under which no range unit is grazed at the same
time in successive years.

These soils provide a good site for trees and shrubs in
windbreaks. Adapted species show fair growth and
survival. Soil blowing and drought are the principal
hazards. Supplemental water may be needed for
seedlings. Soll blowing can be controlled by maintaining
strips of sod or cover crops between the tree rows.
Competing vegetation in the row can be controlied by
timely cultivation. Careful use of appropriate herbicides
also helps control weeds.

The Manter soil provides a poor fiiter for septic tank
absorption fields. Care should be taken to prevent
seepage from contaminating the ground water. The
Satanta soil is suited to use as septic tank absorption
fields. On both soils, sewage lagoons need to be lined or
sealod to prevent seepage, and some grading is required
to modify the slope and shape the lagoon. These soils
are generally suited to use as sites for dwellings. Small
commercial buildings need 1o be properly designed to
complement the slope, or the soil can be graded.
Damage 1o roads and streets by frost action can be
reduced by providing good surface drainage. Crowning
the road by grading and constructing adequate side
ditches help to provide the needed surface drainage.

These soils are assigned to capability units [Ve-3,
dryland, and Ille-8, irrigated, and to the Sandy range site
and windbreak suitability group 5.

Mc—Marlake very fine sandy loam, 0 to 1 percent
slopes. This deep, nearly level, very poorly drained s0il
is on bottom lands of streams and in enclosed basins of
the sandhills. This soil is frequently ponded. Most areas
are roughly oval and range from 5 to 25 acres.

Typically, there is about 2 inches of partly decayed
organic matier on the surface. The surface layer of the
mineral soil is gray, very friable, calcareous very fine
sandy loam about 9 inches thick. The subsurface layer is
stratified light brownish gray and gray, very friable,
mottled fine sandy loam about 4 inches thick. The next
layer is stratified gray and light gray, loose, mottled fine
sand about 7 inches thick. The underlying material to a
depth of 60 inches or more is light gray fine sand. In
some places the surface layer is loamy fine sand. Ina
few areas the upper part of the underlying material is
very fine sandy loam or fine sandy loam.

Included with this soil in mapping are small areas of
Hoffland soils and a few intermittent lakes. Hoffland soils
are slightly higher on the landscape and commonly
surround areas of the Marlake soil. Intermittent lakes
have water above the surface for a long e@nough period
to prevent vegetative growth and are lower on the
landscape. These inclusions make up about 10 to 15
percent of the unit.
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Parmaeability of this Marlake sail is rapid, and the
available water capacity is low. The organic matter
content Is high, and natura! fertility is low. This soil has a
seasonal high water table that fluctuates from about 2
feet above the surface to about 1 foot below. Runoff is
ponded.

Nearly ali of the acreage of this soil is used as habitat
for wetland wildlife.

This soil is not suited to cultivated crops because it is
generally wateriogged during the growing season. The
vegetation is not suitable for grazing. Cattails, tall
sedges, rushes, and common reedgrass are the common
plant species. The sail is too wet for trees and shrubs for
windbreaks.

This soil is not suited to use as septic tank absorption
fields or as a site for buildings because of frequent
ponding. Alternate sites are needed. If local roads need
to cross areas of this soil, they can be constructed on
suitable, well compacted fill material above the ponding
level. Also, providing roads with adequate side ditches
and culverts helps protect them from damage by
ponding and wetness.

This soil is assigned to capability unit Viliw-7, dryland,
and to the windbreak suitability group 10.

Md-—McCook loam, 0 to 2 percent slopes. This soil
is deep, nearly level, and well drained. It is on bottom
lands and is occasionally flooded. Areas range from 5 to
400 acres.

Typically, the surface layer is grayish brown, friable,
calcareous loam about 12 inches thick. The next layer is
light brownish gray, friable, calcareous loam about 8
inches thick. The underlying material to a depth of 60
inches or more is calcareous loam. It is dark grayish
brown in the upper part and light brownish gray in the
lower part. In some places the free carbonates are
below a depth of 10 inches. Also, in some areas the
dark material making up the surface layer is more than
20 inches thick. In a few areas the underlying material is
strongly alkaline. Alse, in places land leveling has
exposed the light-colored layer helow the surface layer,
or the underlying material.

Included with this soil in mapping are small areas of
the very strongly alkaline Janise soils in siightly lower
areas than the McCook soil. The inclusions make up
about 5 to 10 percent of the unit.

Permeability of this McCook soil is moderate, and the
available water capacity is high. Runoff is slow. The
water intake rate for irrigation is moderate. The organic
matter content is moderate, and natural fertility is high.
Tilth is good. This soil Is easily tilled throughout a fairly
wide range in moisture content.

Nearly all of the acreage of this soil is farmed, and
most of it is irrigated. A few small areas are in native
grass.

If used for dryland farming, this soil is suited to winter
wheat, introduced grasses, and alfalfa. Conservation
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tillage practices, such as stubble mulching and eco-
fallow, help prevent soil blowing. Flooding is the principat
hazard. Diversions and drainage ditches can help control
the flooding and reduce crop damage. The crop residue
helps maintain the organic matter content, fertility, and
tilth. Wind stripcropping helps control soil blowing.
Summer fallow conserves moisture for use during the
following growing seascn.

If irrigated, this soil is suited to corn, sugar beets, fiald
beans, potatoes, alfalfa, and introduced grasses. This
sail is suited to both sprinkier and gravity types of
irrigation systems. Conservation tilage practices, such as
no-till and eco-fallow, keep crop residue on the surface
and thereby help prevent soil blowing. The rale at which
irrigation water is applied needs to be regulated so that it
does not exceed the moderate intake rate of the soil.
Some land eveling is generally needed to provide good
drainage and uniform distribution of water. Drainage
ditches can help remove floodwaters in some areas.

The use of this soil for rangeland is effective in
controlling soil blowing and water erosion. Overgrazing
by livestock and deposition of silt reduces the protective
plant cover and causes deterioration of the native plants.
The range can be maintained or improved by proper
grazing use, timely deferment of grazing or haying, and
the use of a rotation system under which no range unit is
grazed at the same time in successive years.

This soil provides a good site for trees and shrubs in
windbreaks. Adapted species show good survival and
growth. Weeds and grasses can be controlled by
cuitivation with conventional equipment between the
rows or by hand hoeing, rototilling, or careful use of
appropriate herbicides in the rows. Supplemental water
for seedlings may be needed during periods of
insufficient rainfall.

This soil is not suited to use as septic tank absorption
fields or as a site for dwellings or buildings because of
flooding. A suitable alternate site is needed. Sewage
lagoons need dikes for protection from flooding.
Constructing roads on suitable, well compacted fill
material above the flood level and providing adequate
side ditches and culverts help protect roads from flood
damage. Crowning the road by grading helps provide
surface drainage.

This soil is assigned to capability units llw-4, dryland,
and llw-6, irrigated, and to the Silty Overflow range site
and windbreak suitability group 1L.

NoD—Norrest loam, 6 to 11 percent slopes. This
moderately deep, strongly sloping, well drained soil is on
side slopes of the uplands. It formed from clayey
siltstone. Areas range from 5 to 150 acres.

Typically, the surface layer is grayish brown, friable,
calcareous loam about 4 inches thick. The subsoil is
firm, calcareous clay loam about 17 inches thick. The
upper part is grayish brown, and the lower part is light
brownish gray. At a depth of about 21 inches is very pale
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brown, calcareous clayey siltstone. In some places the
surface layer is very fine sandy loam. In many places
there are common, medium, and coarse fragments of
sandstone in the surface layer and subsoil. In some
areas the clayey siltstone is above a depth of 20 inches.

Included with this soil in mapping are smali areas of
Alliance, Creighton, Rosebud, and Canyon soils. Alliance
soils have a thicker surface fayer than the Norrest soil
and are 40 to 60 inches deep to soft sandstone.
Creighton soils are deep, have less clay in the subsoil,
and have a thicker surface layer. Rosebud soils have
more fine sand in the subsoil, are moderately deep over
sandstone, and are on the lower part of some side
slopes. Canyon soils have less clay and are 8 to 20
inches deep to sandstone bedrock. The included soils
make up about 10 t0 15 percent of the unit.

Permeability of this Norrest soil is moderately slow,
and the available water capacity is low. Runoff is
medium. The organic matter content is moderately low,
and natural fertility is medium. This soil is tillable
throughout a narrow range in moisture content. The
surface has a tendency to crust after heavy rains. Root
developmaent is restricted by the underlying clayey
siltstone.

Most of the acreage of this soil is in native grass and
is used for grazing. The rest is cultivated and is used
mainly tor dryland farming.

It used for dryland farming, this soil is poorly suited to
small grains, introduced grasses, and alfalfa. Water
erosion is the principal hazard. Conservation tillage
practices, such as stubble mulching and eco-fallow, keep
most or all of the crop residue on the surface and theraby
help prevent water erosion and also conserve soil
moisture. Terracing helps to prevent water erosion, but
construction of terraces is difficult in many areas because
of the uneven slope and the siltstone underlying material
that occurs at a moderate depth. Use of feedliot
manure helps to improve the organic matter,
content, fertility, and tilth and also increases
infiltration of water. Summer faliow conserves
moisture for use during the following growing
season. Wind stripcropping helps control soil biowing.

This sofl is generally not suited to irrigation because it
is strongly sloping and has low available water capacity
and moderately slow permeability.

This soil is suited to rangeland, and grass vegetalion is
effective in controlling soil blowing and water erosion.
Overgrazing by livestock and untimely haying or improper
mowing height reduce the protective plant cover and
cause deterioration of the native plants. Overgrazing also
can result in severe soil loss by water erosion. The
range can be maintained or improved by proper grazing
use, timely deferment of grazing, and the use of a
rotation system under which no range unit is grazed at
the same time in successive years.

This soil provides a poor site for trees and shrubs in
windbreaks. Adapted species generaily show only fair



Box Butte County, Nebraska

growth and survival. Cultivation between the rows and
hosing or application of appropriate herbicides in the row
help control competition from weeds and grasses.
Drought is the principal hazard for seedlings or young
trees, and supplemental watering may be needed.
Planting on the contour and terracing help control water
erosion.

The use of this soil for septic tank absorption fields is
limited by the depth to bedrock and moderately slow
permeability. These limitations can generally be
overcome by increasing the size of the absorption field.
Sewage lagoons can be constructed in areas of this sail
if the bottom of the lagoon is sealed to prevent seepage.
Extensive grading is also required to modify the slope.
Foundations for buildings need to be strengthened and
backfilled with coarse material to prevent damage from
shrinking and swelling of the soil. Roads and streets
need to be designed so that the surface pavement and
subbase are thick enough to compensate for the low
strength of the soil material. Coarser grained material for
subgrade or base material can be used to ensure better
performance. Also, the base material can be mixed with
additives, such as hydrated lime, to help prevent
shrinking and swelling.

This soil is assigned to capability unit IVe-1, dryland,
and to the Limy Upland range site and windbreak
suitability group 4L.

NoF—Norrest loam, 11 to 30 percent slopes. This
moderately deep, moderately steep and steep, well
drained soil is on side slopes of the uplands. It formed in
material weathered from clayey siltstone. Areas range
from 5 to about 75 acres.

Typically, the surface layer is grayish brown, friable,
calcareous loam about 4 inches thick. The subsail is light
brownish gray, firm, caicarsous clay loam about 16
inches thick. The underlying material is light gray,
calcareous clay loam. At a depth of 26 inches is very
pale brown, calcareous clayey siltstone. In a few places
the surface layer is very fine sandy loam. Also, in some
areas the siltstone is above a depth of 20 inches.
Sandstone rock fragments are scattered throughout the
surface layer and subsoil in some areas.

Included with this soil in mapping are small areas of
Canyon, Creighton, and Rosebud soils. Canyon sails are
shallow over sandstone and have less clay in the profile
than the Norrest soil. Creighton soils are deep, have a
thicker surface layer, have less clay in the subsoil, and
are on the lower part of side slopes. Rosebud soils are
moderately deep over sandstone, have more fine sand in
the subsoil, and are on the lower part of some side
slopes. The included soils make up about 10 fo 15
percent of the map unit.

Permeability of this Norrest soil is moderately slow,
and the available water capacity is low. Runoff is rapid.
The organic matter content is moderately low, and

67

natural fertility is medium. Root development is restricted
by the underlying clayey siltstone.

Nearly. all the acreage of this soil is in native grass. A
few small areas are used for dryland farming.

This soil is not suited to farming, either dryland or
irrigated, because of the steepness of slope.

The use of this soil for rangeland is effective in
controlling soil blowing and water erosion. Overgrazing
by livestock raduces the protective plant cover and
causes deterioration of the native plants. It also causes
severe gully erasion. The range can be maintained or
improved by proper grazing use, timely deferment of
grazing, and the use of a rotation system under which no
range unit is grazed at the same time in successive
years.

This soil generally provides a poor site for trees or
shrubs in windbreaks. The survival rate and growth rate
are poor because of the steepness of slope and low
available water capacity.

This soil generally is not suitable for sanitary facilities
because of the steepness of slope. A suitable alternate
site Is needed. If dwellings and buildings are constructed
on this soil, they should be designed to complement the
siope or the site should be graded. Also, foundations
need to be strengthened and backfilled with coarse
material to prevent damage from shrinking and swelling
of the soil. Cuts and fills are generally needed to provide
a suitable grade for roads. Roads also need to be
designed so that the surface pavement and subbase are
thick enough to compensate for the low strength of the
soil material. Also, the base material can be mixed with
additives, such as hydrated lime, to help prevent
shrinking and swelling.

This soil is assigned to capability unit Vie-1, dryland,
and to the Limy Upland range site and windbreak
suitability group 10.

NpF—Norrest-Canyon complex, 11 to 30 percent
slopes. The soils in this map unit are moderately steep
and steep and are well drained. The Norrest soils are
moderately deep, and the Canyon soils are shallow. This
unit is on short to moderately long side slopes along
drainageways of the uplands. Areas of this complex
range from 10 to 500 acres. The map unit ranges from
40 to 60 percent Norrest soils and from 25 to 40 percent
Canyon soils. The Norrest soils are on the upper part of
side slopes, and the Canyon soils are on the lower part.
The areas of the Norrest soils and areas of the Canyon
soils are so intermingled or so smalil that they could not
be shown separately at the scale selected for mapping.

Typically, the Norrest soils have a surface layer of
grayish brown, friable, caicareous loam that is about 10
percent sandstone rock fragments and is about 4 inches
thick. The subsoil is firm, calcareous clay loam about 18
inches thick. It is pale clive in the upper part and light
gray in the lower part. At a depth of 22 inches is very
pale brown, calcareous clayey siltstone. In places
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sandstone rock fragments are scattered throughout the
profile. In some areas the surface fayer is very fine
sandy loam. Also, in a few places the clayey siltstone is
above a depth of 20 inches.

Typically, the Canyon soils have a surface layer of
grayish brown, very friable, calcareous very fine sandy
loam about 3 inches thick. The next layer is grayish
brown, very friable, calcareous very fine sandy loam
about 4 inches thick. Small sandstone rock fragments
are scattered throughout the surface layer and the layer
below that. The underlying material is light gray,
calcareous very fine sandy loam. At a depth of 15 inches
is white, weakly cemented, limy sandstone. In a few
places the soil profile is loam. Also, in some areas
erosion has removed the surface layer and exposed the
underlying material.

Included with this unit in mapping are small areas of
Creighton and Rosebud soils and outcrops of sandstone
bedrock. Creighton soils have a thicker, darker surface
layer, do not have bedrock above a depth of 60 inches,
and are on a lower part of side slopes than the Norrest
and Canyon soils. Rosebud soils are 20 to 40 inches
deep to sandstone bedrock and have more fine sand in
the subsoil than Norrest soils. Rock outcrop is on short
breaks. These incfusions make up about 10 to 15
percent of the unit.

Permeability is moderately slow in the Norrest soils
and moderate in the Canyon soils. In the Norrest soils
the available water capacity is low and natural fertility is
medium. In the Canyon soils the available water capacity
is very low and natural fertiiity is low. The organic matter
content is moderately low in the Norrest soils and low in
the Canyon soils. Root development is restricted by the
underlying sandstone and siltstone.

Nearly all of the acreage of these soils is in native
grass. A few small areas are used for dryland farming
because they are in large fields dominated by soils that
are more suitable for cultivation.These soils are generally
not suited to farming, either dryland or irrigated, mainiy
because of the steepness of slope.

These soils are suited to use as rangeland. The use of
these soils as rangeland is effective in controlling soil
blowing and water erosion. Overgrazing by livestock
reduces the protective plant cover and causes
deterioration of the native grasses. Overgrazing can also
result in severe gully erosion from water runoff. The
range can be maintained or improved by proper grazing
use, timely deferment of grazing, and the use of a
rotation system under which no range unit is grazed at
the same time in successive years.

These soils generally provide a poor site for trees and
shrubs in windbreaks because of the steepness of slope
and the very low and low available water capacity. The
survival rate and growth rate of trees are poor.

These soils are generally not suited to use as septic
tank absorption fields and sewage lagoons because of
the slope and because of the shallowness of the Canyon
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soils. If dwellings are constructed on these soils, they
should be designed to complement the slope or the site
can be graded. In areas of the Canyon soils, the soft
bedrock needs to be excavated for construction of
dwellings with basements or for buildings that have deep
foundations. In areas of the Norrest soils, foundations for
buildings need to be strengthened and backfilled with
coarse material to prevent damage from shrinking and
swelling of the soil. Cuts and fills are generally needed
to provide a suitable grade for roads. In areas of the
Norrest soils, roads need to be designed so that the
surface pavement and subbase are thick enough to
compensate for the low strength of the soil material.
Also, the base material can be mixed with additives,
such as hydrated lime, to heip prevent shrinking and
swelling. fn both soils, the soft bedrock needs o be
excavated if roads are constructed.

These soils are assigned to capability unit Vie-1,
dryland, and to windbreak suitability group 10. Norrest
soils are in the Limy Upland range site, and Canyon soils
are in the Shallow Limy range site.

OtD—Oglala-Canyon very fine sandy loams, 3 to 9
percent slopes. This map unit consists of desp and
shallow, gently sloping and strongly sloping, well drained
soils on uplands. The Oglala soil is on ridgetops and the
lower part of side slopes, and the Canyon soil is on the
upper part of side slopes. Many areas are dissected by
small drainageways. Areas of this complex range from 5
to 400 acres. This unit ranges from 45 to 60 percent
deep Oglala soil and from 25 to 35 percent shallow
Canyon soil. The areas of the Oglala soil and the areas
ot the Canyon soil are so intermingled or so small that
they could not be shown separately at the scale seiected
for mapping.

Typically, the Oglala soil has a surtace layer of grayish
brown, very friable very fine sandy loam about 8 inches
thick. The next layer is brown, very friable very fine
sandy loam about 14 inches thick. The underlying
material is light gray, calcareous very fine sandy loam. At
a depth of 53 inches is white, weakly cemented, limy
sandstone. In same places the thickness of the surface
layer combined with that of the next layer is less than 15
inches. In a few areas the surface layer and the layer
below that are fine sandy loam. In places the surface
layer has eroded to less than 4 inches in thickness.

Typically, the Canyon soil has a surface layer of
grayish brown, very friable, calcareous very fine sandy
loam about 6 inches thick. The next layer is light
brownish gray, very friable, calcarecus very fine sandy
loam about 5 inches thick. The underlying material is
white, calcareous very fine sandy loam. At a depth of 18
inches is white, calcareous, weakly cemented sandstone.
Sandstone fragments are in all horizons above the
bedrock. In some places the soil is eroded and the light-
colored underlying material is at the surface.
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Included with this unit in mapping are small areas of
Rosebud and Craft soils and outcrops of sandstone
bedrock. Rosebud soils are finer in texture than the
Oglala and Canyon soils, are moderalely deep over soft
sandstone, and are on both broad ridgetops and the
lower part of side slopes. Craft soils are stratified and on
narrow botiom lands. The sandstone outcrop is on short
breaks or side slopes. These inclusions make up about
10 to 15 percent of the unit.

Permeability of the Oglala and Canyon soils is
moderate. The available water capacity is high in the
Oglala soit and very low in the Canyon soil. Runoff is
medium on both soils. The water intake rate for irrigation
is moderate. The Oglala soil is moderately low in organic
matter content and high in natural fertility. The Canyon
s0il is low in organic matter content and natural fertility.
Both soils have good tilth and can be tilled throughout a
fairly wide range in moisture content.

About one-half of the acreage of these soils is farmed.
Both dryland farming and sprinkler irrigation are
practiced. The remaining areas are mainly in native
grass.

If used for dryland farming, these soils are poorly
suited to winter wheat, introduced grasses, and legumes.
Soil blowing and water erosion are hazards if the surface
is not adequately protected by crops or crop residue.
Conservation tillage practices, such as stubble mulching
and eco-fallow, help conserve soil moisture and also
help prevent soil blowing and water erosion. Terraces
help prevent water erosion, but are generally difficult to
construct because of the uneven slopes and because of
the shallowness to bedrock in areas of the Canyon soil.
Grassed waterways can be used along some intermittent
drainageways to prevent gullying. Summer fallow
conserves moisture for use by crops during the following
growing season.

If irrigated, these soils are poorly suited to corn, sugar
beets, field beans, introduced grasses, and alfalfa. These
soils are generally not suited to a gravity irrigation
system because a large amount of land shaping is
needed and the Canyon scil is shaliow. Conservation
tillage practices, such as eco-fallow and no-till, keep
crop residue on the surface and thereby help prevent
both soil biowing and water erosion. The crop residue
helps maintain and improve the organic matter content
and fertility and increases water infiltration. Water
erosion is a hazard if the rate at which water is applied
exceeds the moderate intake rate of the seils. The
Canyon soil is droughty and is generally not suited to
cultivated crops because of the limited root zone and the
low available water capacity. Zinc and phosphate
tortilizers increase the fertility in severely eroded areas.

The use of these soils for rangeland is effective in
controlling soil blowing and water erosion. Overgrazing
by livestock and untimely haying or improper mowing
height reduce the protective plant cover and cause
deterioration of the native grasses. Overgrazing also can
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result in severe soil loss by water erosion. The range
can be maintained or improved by proper grazing uss,
timely deferment of grazing or haying, and the use of a
rotation system under which no range unit is grazed at
the same lime in successive years. Range seeding may
be needed to stabilize some areas of eroded cropland.

The Oglala soil is suited to trees and shrubs in
windbreaks, but the Canyon soil is generally not suitable
because it is shallow. An onsite investigation is needed
before a windbreak is planned or planted. Adapted
species generally show fair growth and survival on the
Oglala soil if competing vegetation is controlied or
removed. This can be accomplished by timely cultivation
or careful application of appropriate herbicides between
the tree rows and by hand hoeing or rotolilling in the
row. Drought is the principal hazard when trees are
planted, and supplemental watering may be needed.
Planting trees on the contour can help control water
erosion.

Onsite investigation of these areas is needed before
buiidings sites are planned on these soils. The use of
these soils for sanitary facilities is limited by the depth to
bedrock and moderate permeability. In areas of the
Oglala soil, these limitations can generally be overcome
by increasing the size of the absorption field. Sewage
lagoons can also be constructed in areas of the Qglala
soil if the bottom of the lagoon is sealed to prevent
seepage. Grading is also required to modify the slope
and shape the lagoon. The Canyon soil is generally not
suited to sanitary facilities because it is shallow 10
bedrock. The Oglala soil is suited to use as sites for
dwellings that are designed to complement the slope. In
areas of the Canyon soil, the soft bedrock needs 1o be
excavated for construction of dwellings with basements
or for buildings that have deep foundations. Damage to
roads and streets by frost action can be reduced by
providing good surface drainage and by using a gravel
moisture barrier in the subgrade. Crowning the road by
grading and constructing adequate side ditches help to
provide the needed surface drainage. If roads are
constructed in the areas of the Ganyon soil, the soft
bedrock needs to be excavated.

These soils are assigned to capability units IVe-1,
dryland, and IVe-6, irrigated. The Oglala soil is in the
Silty range site, and the Canyon soil is in the Shallow
Limy range site. The Oglala sail is in windbreak suitability
group 3, and the Canyon soil is in windbreak suitability
group 10.

OtF—Oglala-Canyon very fine sandy loams, 9 to 30
percent slopes. This map unit consists of deep and
shallow, moderately steep and steep, well drained soils
on uplands. The Oglala soil is on the lower part of side
slopes, and the Canyon soil is on convex ridgetops and
the upper part of side slopes. This unit is generalty
dissected by small drainageways. Areas of this complex
range from 10 to 500 acres. This unit ranges from 40 to
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55 percent deep Oglala soil and from 30 to 40 percent
shallow Canyon soil. The areas of the Oglala soil and
the areas of the Canyon soil are so intermingled or so
small that they could not be shown separately at the
scale selected for mapping.

Typically, the Oglala soil has a surface layer of grayish
brown, very friable very fine sandy loam about 7 inches
thick. The next fayer is grayish brown, very friable very
fine sandy loam about 8 inches thick. The underlying
material is pale brown and light gray, caicareous very
fine sandy loam. At a depth of about 55 inches is white,
weakly cemented, fimy sandstone. In some areas the
surface layer is less than 4 inches thick, and in places it
is fine sandy loam. In some places the layer below the
surface layer is not present, and the depth to the
underlying material is less than 15 inches.

Typically, the Canyon soil has a surface layer of
grayish brown, very friable, calcareous very fine sandy
loam about 3 inches thick. The next layer is light
brownish gray, very friable, calcareous very fine sandy
loam about 5 inches thick. The underlying material is
light gray, calcareous very fine sandy loam. At a depth of
about 15 inches is white, weakly cemented, limy
sandstone. In places the soil is severely eroded, leaving
the lighter colored underlying material at the surface.
Sandstone rock fragments are in all horizons above the
bedrock.

Included with this unit in mapping are small areas of
Rosebud and Graft soils and Rock outcrop. Rosebud
scils have more silt and clay above the bedrock, are
moderately deep over scft sandstone, and are on the
lower part of side slopes. Craft soils are stratified and on
narrow bottom lands. Rock outcrop is on short, steep
breaks. These inclusions make up about 10 to 15
percent of the unit.

Permeability in the Oglala and Canyon soils is
moderate. The available water capacity is high in the
Oglala soil and very low in the Canyon soil. Runoff is
rapid. The organic matter content is moderately low in
the Oglala soil and low in the Canyon soil. Natural
fertility is high in the Oglala soil and low in the Canyon
soil. Root development is restricted by the underlying
sandstone in the Canyon soil.

Nearly all of the acreage of these soils is in native
grass and is used for rangeland. A few small areas are
used for dryland farming because they are in fields
dominated by soils that are suitable for that use.

These soils are generally not suited to farming, either
dryland or irrigated, mainly because of the steep slope.

These soils are suited to rangeland use, which is
effective in controlling soil blowing and water erosion.
Overgrazing by livestock reduces the protective plant
cover and causes deterioration of the native plants. The
range can be maintained or improved by proper grazing
use, timely deferment of grazing, and the use of a rotation
system under which no range unit is grazed at the same
time in successive years.
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These soils are generally not suited to trees or shrubs
in windbreaks because of slope and because of the very
low available water capacity of the shallow Canyon soil.

An onsite investigation is needed before building sites
are planned. These soils are generally not suitable for
sanitary facilities because of slope and because of the
shallowness to bedrock in the Canyon soil. If dwellings
are constructed, they should be designed to complement
the slope or the site should be graded. In addition, in
areas of the Canyon soil, the soft bedrock needs to be
excavated for construction of dweliings with basements
or for buildings with deep foundations. Damage fo roads
by frost action in areas of the Oglala soil can be reduced
by providing good surface drainage. Crowning the road
by grading and constructing adequate side ditches help
to provide the needed surface drainage. In areas of the
Canyon sail, the soft bedrock needs to be excavated if
roads are constructed. In addition, cuts and fills are
generally needed to provide the proper gradient for
roads in this unit.

These soils are assigned to capability unit Vie-1,
dryland, and to the windbreak suitability group 10. The
Oglala soil is in the Silty range site, and the Canyon soil
is in the Shallow Limy range site.

Rh—Richfield loam, 0 to 1 percent slopes. This
deep, nearly level, well drained soil is on low-lying
uplands. it formed in loess. Areas range from 10 to
1,500 acres.

Typically, the surface layer is grayish brown, friable
loam about 8 inches thick. The subscil is grayish brown,
firm silty clay loam in the upper part and pale brown,
firm, calcarsous silty clay loam in the lower part. It is
about 18 inches thick. The underlying material to a depth
of 60 inches or more is pale brown, calcareous loam. In
some piaces the subsoil has less clay, and in some
areas it is clay loam. Also, in places the surface layer is
very fine sandy loam or fine sandy loam.

Included with this soil in mapping are small areas of
Duroc soils. Duroc soils have less clay in the surface
layer and the layer below that, have a thicker and darker
surface layer, and are on a lower part of the landscape
than the Richfield soil. Also, included are small areas
where land leveling has exposed the lighter colored
subsoil. The inclusions make up about 10 percent of the
unit.

Permeability of this Richfield soil is moderately slow,
and the available water capacity is high. Runoff is slow.
The water intake rate for irrigation is moderately low. The
organic matter content is moderate, and natural fertility is
high. Tilth is good, except in areas where deep plowing
and land leveling have brought part of the subsail to the
surface.

Nearly all of the acreage of this soil is farmed, and
most of this is irrigated. The few remaining areas are in
native grass, and these are generally near farmsteads.
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tf used for dryland farming, this soil is suited to winter
wheat, alfalfa, and introduced grasses. Soil blowing is a
hazard if the surface is not adequately protected by
crops or crop residue. Conservation tillage practices,
such as stubble mulching and eco-fallow, leave the crop
residue on the surface and thereby help prevent soil
blowing as well as conserve soil moisture. Returning
crop residue to the soil helps maintain the organic matter
content, fertility, and tilth of the soil and increases water
infiltration. Summer fallow stores moisture for use during
the following growing season. Wind stripcropping helps
control soil blowing.

If irrigated, this soil is suited to sugar beets, corn, field
beans, wheat, alfalfa, potatoes, and introduced grasses.
This soil is suited to both sprinkier and gravity types of
irrigation sysiems. Conservation tillage practices, such as
eco-fallow and no-till, leave crop residue on the surface
and help control soil blowing. The rate at which irrigation
water is applied should not exceed the moderately low
intake rate of the soil. Land leveling for a gravity system
improves surface drainage and provides a proper grade
for uniform distribution of water. Deep chiseling improves
infiltration of water into the soil. Maximum production can
be obtained by using fertilizers, high plant population,
and efficient irrigation that controls the amount and time
of water application.

This soil is suited to use as rangeland. Overgrazing by
livestock and untimely haying or improper mowing height
reduce the protective plant cover and cause
deterioration of the native plants. The range can be
maintained or improved by proper grazing use, timely
deferment of grazing or haying, and the use of a rotation
system under which no range unit is grazed at the same
time in successive years, S

This soil generally provides a good site for trees and
shrubs in windbreaks. The survival rate and growth rate
are good. Competing vegetation can be controlled by
timely cultivation. Careful applications of appropriate
herbicides or rototilling can be used in the tree rows.
Drought is a hazard for seedlings, and supplemental
watering may be needed.

The use of this soil for septic tank absorption fields is
limited by moderately slow permeability. This limitation
can generally be overcome by increasing the size of the
absorption field. This soll is generally suited to use for
sewage lagoons. Foundations for buildings need to be
strengthened and backfilled with coarse materials to
prevent damage from shrinking and swelling of the soil.
Roads and streets need to be designed so that the
surface pavement and subbase are thick enough to
compensate for the low strength of the soil material.
Coarser grained material for subgrade or base material
can be used to ensure betier performance.

This soil is assigned to capability units lic-1, dryland,
and I-4, irrigated, and to the Silty range site and
windbreak suitability group 3.
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RkG—Rock outcrop-Tassel complex, 11 to 60
percent slopes. This map unit is a complex of a shallow
soil and areas where badrock is at the surface. The
slope is moderately steep to very steep. The Tassel soils
are somewhat excessively drained. This unit is on breaks
and side slopes of the uplands that are deeply dissected
by drainageways. Areas of this complex range from 5 to
150 acres. This unit ranges from 50 to 60 percent
outcrops of sandstone bedrock and from 30 to 45
percent Tassel soils. The Tassel soils are generally on
the lower part of side slopes, and the Rock outcrop
generally is on the narrow ridges and upper part of side
slopes. The areas of Tassel soils and Rock outcrop are
so intermingled or so small that they could not be shown
separately at the scale selected for mapping.

Rock outcrop is light gray or white, hard, limy
sandstone that is exposed at the surface or is covered
by less than 6 inches of soil material. Most areas of
Rock outcrop are devoid or nearly devoid of vegetation.

Typically, the Tassel soils have a surface layer of
grayish brown, very friable, calcareous loamy very fine
sand about 3 inches thick. The underlying material is
light brownish gray, calcareous loamy very fine sand. At
a depth of 12 inches is white, weakly cemented, limy
sandstone. Fragments of sandstone are in all horizons
above the bedrock. In a few places the surface layer and
underlying material are loamy fine sand or very fine
sand.

Included with this unit in mapping are smail areas of
Busher and Valent soits. Busher soils are 40 to 60
inches deep to bedrock and are on foot slopes below
the major soils and above the unit on ridges. Valent sails
are deep and sandy and on foot slopes below the major
sails. The included soils make up about 5 to 10 percent
of the unit.

Permeability is moderately rapid in the Tassel soils.
The available water capacity is very low. Runoff is very
rapid. The organic matter content and natural fertility are
jow. Plant root development is very restricted in this
shallow soil.

All of the acreage of these sails is in native grass and
is used for range. Most areas support only a fair amount
of vegetation.

This map unit is not suited to farming, either dryland or
irrigated, because of the steepness of the slope and the
nearness of the bedrock to the surface. This unit also is
not suited to trees or shrubs in windbreaks.

The use of the soils in this unit for rangeland is the
most effective way to control soil blowing and water
arosion. Overgrazing by livestock reduces the protective
plant cover and causes deterioration of the native plants.
Proper grazing use, timely deferment of grazing, and the
use of a rotation system under which no range unit is
grazed at the same time in successive years help keep
the natural vegetation in the best condition possible on
these slopes.
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The soils in this unit are generally not suited to use as
septic tank absorption fields and as a site for dwaellings
because of the staepness of slope and the shallowness
to bedrock. A suitable alternate site is needed. If roads
cross areas of this unit, the soft badrock needs to be
excavated. Cuts and fills are also needed to provide a
suitable grade for roads.

This unit is assigned to capability unit VlIs-3, dryland,
and to windbreak suitability group 10. Rock outcrop is
not assigned to a range site. The Tassel soils are in the
Shallow Limy range site.

Ro-—Rosebud loam, 0 to 1 percent slopes. This soil
is moderately deep, nearly level, and well drained. It is
on broad divides and tablelands of the uplands. Small
fragments of sandstone are scattered over the surface in
many areas. Areas range from 5 to 500 acres.

Typically, the surface layer is dark grayish brown,
friable loam about 6 inches thick. The subsoil is about 17
inches thick. It is grayish brown, firm clay loam in the
upper part and pale brown, friable loam in the lower part.
The underlying materiat is pale brown, calcareous sandy
loam. At a depth of about 31 inches is white, weakly
cemented, limy sandstone. In a lew places the surface
layer is very fine sandy loam, and in some areas it is
less than 6 inches thick because of land leveling. Also,
in places the subsoll has less clay.

Included with this soil in mapping are small areas of
Alliancs, Canyon, Creighton, and Scott Variant soils.
Canyon scils are 8 to 20 inches deep to sandstone
bedrock and are slightly higher on the landscape than
the Rosebud soil. Alliance soils are 40 to 60 inches deep
to bedrock and are generally lower on the landscape.
Creighton soils have less clay and more sand in the
subsoil, are 60 inches deep or deeper to bedrock, and
are lower on the landscape. Scott Variant soils are finer
in texture and are in depressions. The included soils
make up about 10 to 15 percent of the unit.

Permeability of this Rosebud soil is moderate, and the
available water capacity is moderate. Runoff is slow. The
water intake rate for irrigation is moderate. The organic
matter content is moderate, and natural fertility is high.
Tilth is good.

Most of the acreage of this soil is farmed. The
remaining areas, generally small areas near farmsteads,
are in native grass. About one-half of the cultivated
areas are used for dryland farming, and the rest are
irrigated.

If used for dryland farming, this soil is suited to winter
wheat, infroduced grasses, and alfalfa. Canservation
tillage practices, such as stubble mulching and eco-
fallow, help to conserve soil moisture and also help
prevent serious soil blowing. Conserving the available
moisture is important in this soil because the available
water capacity is moderate. The crop residue helps
maintain the organic matter content and tilth. Wind
stripcropping helps control soil blowing. Summer fallow
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stores moisture for use during the following growing
season.

If irrigated, this soil is suited to corn, field beans, sugar
beets, small grains, potatoes, alfalfa, and introduced
grasses. Soil blowing is the principal hazard.
Conservation tillage practices, such as eco-fallow and
no-till, keep crop residue on the surface and reduce soil
blowing. Returning crop residue to the soil increases
infiltration of water, especially in areas that have been
disturbed during land leveling operations. If land leveling
is needed for a gravity system, care should be taken not
to expose the underlying bedrock. The rate of application
of irrigation water needs to be light and frequent
because of the moderate available water capacity and
should not exceed the intake rate of the soil. Both
sprinkler and gravity types of irrigation systems are
suitable.

The use of this soil for rangeland is effective in
controlling soil blowing. Overgrazing by livestock and
untimely haying or improper mowing height reduce the
protective plant cover and cause deterioration of the
native plants. The range can be maintained or improved
by proper grazing use, timely deferment of grazing or
haying, and the use of a rotation system under which no
range unit is grazed at the same time in successive
years.

This soil provides a fair site for trees and shrubs in
windbreaks. Adapted species show fair survival and
growth. Competing vegetation can be controlled by
cultivation between the tree rows and by hand hoeing,
rototilling, or use of appropriate herbicides in the row.
The main limitations are the restricted rooting depth and
the moderate available water capacity of the soil. Lack
of adequate rainfall is a concern, especially with young
trees. Supplemental watering can provide additional
moisture during periods of insufficient rainfail.

The use of this soil for septic tank absorption fields is
limited by the depth to bedrock. Increasing the size of
the absorption field generally overcomes this limitation.
Sewage lagoons can be constructed in areas of this soil
if the bottom of the lagoon is sealed to prevent seepage.
This sail is generally suited to use as a site for dwellings
without basements. The soft bedrock needs to be
excavated for construction of dwellings with basements
or for buildings that have deep foundations. Damage to
roads and streets by frost action can be reduced by
providing good surface drainage. Crowning the road by
grading and constructing adequate side ditches help to
provide the needed surface drainage.

This soil is assigned to capability units lic-1, dryland,
and |-7, irrigated, and to the Silty range site and
windbreak suitability group 6R.

RoB—Rosebud loam, 1 to 3 percent slopes. This
moderately deep, very gently sloping, weli drained soil is
on slightly convex ridgetops and tablelands of the
uplands. Small fragments of sandstone are commonly
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scattered on the surface. Areas range from 5 to about
600 acres.

Typically, the surface layer is dark grayish brown,
friable loam about 7 inches thick. The subsoil is about 17
inches thick. The upper part is grayish brown, firm clay
loam, and the lower part is light brownish gray, friable
loam. The underlying material is light gray, calcareous
very fine sandy loam that has many small sandstone
fragments. At a depth of about 35 inches is white,
weakly cemented, limy sandstone. In some places the
surface layer is less than 4 inches thick because of
erosion or land leveling. In a few areas the surface layer
is very fine sandy loam. Also, in some ptaces the subsoil
is silt loam or very fine sandy foam.

Included with this soil in mapping are small areas of
Alliance, Canyon, and Creighton soils. Alliance soils are
40 to 60 inches deep to soft, limy sandstone. Canyon
soils are B to 20 inches deep to soft, limy sandstone and
are generalty higher on the landscape than the Rosebud
soil. Creighton scils have less silt and clay in the subsoil
and are underlain by soft, limy sandstone below a depth
of 60 inches. The included soils make up about 10 to 15
percent of the unit.

Permeability of this Rosebud soil is moderate, and the
available water capacity is moderate. Runoff is slow. The
water intake rate for irrigation is moderate. The organic
matter content is moderate, and natural fertility is high.
The surface layer is generally easily tilled.

Most of the acreage of this soil is dryfarmed; some
areas are irrigated. A few areas are in native grass and
are used for grazing.

If used for dryland farming, this soil is suited to winter
wheat, infroduced grasses, and alfaifa. Inadequate
summer rainfall commonly limits the growth and
selection of cultivated crops. Soil blowing is the principal
hazard on unprotected surfaces. Water erosion is a
minor hazard. Conservation tillage practices, such as
stubble mulching and eco-fallow, leave the crop residue
on the surface and thereby help conserve needed soil
moisture and control soil blowing. Returning crop residue
1o the soil helps maintain the organic matter content and
soil tilth. Wind stripcropping helps prevent soil blowing.
Summer fallow stores moisture for use during the next
growing season.

If irrigated, this soil is suited to sugar beets, field
beans, small grains, corn, potatoes, alfalfa, and
introduced grasses. This soil is suited to both sprinkler
and gravity types of irrigation systems. Conservation
tillage practices, such as no-till and eco-fallow, leave
crop residue on the surface and help control soil blowing
and water argsion. Returning crop residue to the soil
helps maintain soil tiith and the organic matter content
and also increases infiltration of water. Contouring is
used in combination with gradient terracing for the
proper use of a gravity irrigation system. Irrigation
systems need to be designed so that the rate at which
water is applied does not exceed the moderate water
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intake rate of the soil. Application of irrigation water
needs to be frequent because of the moderate available
water capacity of the soil.

The use of this soil for rangeland is effective in
conirolling soil blowing and water erosion. Overgrazing
by livestock and untimely haying or improper mowing
height reduce the protective plant cover and cause
deterioration of the native plants. Overgrazing also can
result in soil loss by water erosion. The range can be
maintained or improved by proper grazing use, timely
deferment of grazing or haying, and the use of a rotation
system under which no range unit is grazed at the same
time in successive years.

This soil provides a fair site for trees and shrubs in
windbreaks. Adapted species show fair growth and
survival. The principal limitations are the restricted
rooting depth and the moderate available water capacity.
Soil blowing and drought are also hazards. Supplemental
watering may be needed. Planting a cover crop between
the tree rows helps control soil blowing. Competing
vegetation in the row needs to be controlled by
rototilling, hoeing by hand, or careful use of selected
herbicides.

The use of this soil for seplic tank absorption fields is
limited by depth to bedrock. Increasing the size of the
absorption field generally overcomes this limitation.
Sewage lagoons can be constructed in areas of this soil
if the bottom of the lagoon is sealed to prevent seepage.
This soil is generally suited to use as a site for dwellings
without basements. The soft bedrock needs to be
excavated for construction of dwellings with basements
or for buildings that have deep foundations. Damage to
roads and streets by frost action can be reduced by
providing good surface drainage. Crowning the road by
grading and constructing adequate side ditches help to
provide the needed surface drainage.

This soil is assigned to capability units llle-1, dryland,
and llie-7, irrigated, and to the Silty range site and
windbreak suitability group 6R.

RsD—Rosebud-Canyon complex, 3 to 9 percent
slopes. This map unit consists of moderately deep and
shallow, gently and strongly sloping, well drained soils.
These soils are on ridgetops and also on side slopes
along drainageways of the uplands. Many areas are long
and narrow and range from 5 to about 600 acres. The
unit ranges from 45 to 60 percent moderately deep
Rosebud solls and from 25 to 40 percent shallow
Canyon soils. The Rosebud soils are on the broader
ridges and the lower parts of side slopes. The Canyon
soils are on the narrow, convex ridges, on knolls, and on
the upper part of side slopes|(fig. 8)] The areas of these
soils are so intermingled or so small that they could not
be shown separately at the scale selected for mapping.

Typically, the Rosebud soils have a surface layer of
dark grayish brown, friable loam about 7 inches thick.
The subsoil is about 13 inches thick. The upper part is
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Figure 8.—Early growth of winter wheat on Rosebud-Canyon complex, 3 to 9 percent slopes. The light-colored areas are the Canyon soils.

grayish brown, friable clay loam, and the lower part is
pale brown, friable loam. The underlying material is light
gray, calcareous loam and very fine sandy loam. At a
depth of 34 inches is white, weakly cemented, limy
sandstone. Small fragments of sandstone are scattered
throughout the profile. In some areas the surface layer is
very fine sandy loam. In some places it is less than 4
inches thick, mainly because of erosion. In places the
subsoil is very fine sandy loam. In a few places the
underlying material is loamy fine sand or fine sandy
loam. In some areas the soil is very gently sloping.

Typically, the Canyon soils have a surface layer of
grayish brown, friable, calcareous very fine sandy loam
about 6 inches thick. The next layer is light brownish
gray, friable, calcareous very fine sandy loam about 4
inches thick. The underlying material is white, calcareous
very fine sandy loam. At a depth of 18 inches is white,
weakly cemented sandstone. Small fragments of
sandstone are scattered throughout the profile. In some
places the surface layer is fine sandy loam. Erosion has
caused light-colored underlying material to be exposed
at the surface in some areas. Also, in a few places the
underlying material is fine sandy loam.

Included with this unit in mapping are small areas of
Craft, Oglala, and Duroc soils and Rock outcrop. Craft

soils are along very narrow bottom lands of
drainageways. They are stratified and are at least 60
inches deep to bedrock. Oglala soils, which are on the
lower part of side slopes, are 40 to 60 inches deep to
bedrock. Duroc soils are lower on the landscape than
Rosebud and Canyon soils. They have a surface soil that
is over 20 inches thick, and they are no less than 60
inches deep to bedrock. Rock outcrop is on breaks of
side slopes and convex knolls. The included areas make
up about 10 to 15 percent of the unit.

Permeability is moderate in both the Rosebud and
Canyon soils. The available water capacity is moderate
in the Rosebud soils and very low in the Canyon soils.
Runoff is medium. The water intake rate for irrigation is
moderate. The organic matter content in the Rosebud
soils is moderate, and natural fertility is high. The
Canyon soils have low organic matter content and low
natural fertility. Both soils have good tilth, except in
areas of the Canyon soils where rock fragments are
numerous in the surface layer.

More than one-half the acreage of these soils is
farmed. Most of these areas are used for dryland
farming; some are irrigated. The remaining areas are
mainly in native grass and are used for grazing.
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If used for dryland farming, these soils are poorly
suited to winter wheat, alfalfa, and iniroduced grasses.
The principal hazard is water erosion. The restricted root
zone, low fertility, and low avallable water capacity in the
Canyon soils limit crop production. Conservation tillage
practices, such as stubble mulching and eco-fallow, help
conserve moisture and prevent serious waler erosion
and soil blowing. These soils ars suited to terraces and
grassed waterways, but terraces may be difficult to
construct because of the underlying bedrock. Returning
crop residue to the soil helps maintain the organic matter
content and tilth. Wind stripcropping helps control soil
blowing. Summer fallow stores moisture for use during
the following growing season.

If irrigated, these soils are poorly suited 1o potatoes,
corn, sugar beets, alfalfa, and introduced grasses. These
soils are bast suited to sprinkler irrigation. Water erosion
is a severe hazard on cultivated fields. A gravity system
is generally not suitable on this unit, because land
shaping is needed and bedrock is close to the surface.
Conservation tillage practices, such as no-till and eco-
fallow, which leave crop residue on the surface, help
control water erosion and soil blowing. Returning crop
residue to the soil increases the rate of water infiltration
and maintains the organic matter content and fertility.
These soils are somewhat droughty because they have a
limited root zone and moderate or very low available
water capacity. Timely and adequate applications of
water can help overcome these limitations. Use of
commercial fertilizers helps to improve fertility. Erosion in
wheel track ruts is a problem when irrigating by the
center-pivot system. The irrigation system needs to be
designed so that the rate at which water is applied does
not exceed the moderate intake rate of these soils.

The use of these soils for rangeland is effective in
controlling soil blowing and water erosion. Overgrazing
by livestock and untimely haying or improper mowing
height reduce the protective plant cover and cause
deterioration of the native plants. Overgrazing also can
result in severe soil loss by water srosion. The range
can be maimained or improved by proper grazing use,
timely deferment from grazing or haying, and the use of
a rotation system under which no range unit is grazed at
the same time in successive years. Range seeding may
be needed in some areas of eroded cropland io help
stabilize the soil.

Onsite investigation is needed before windbreaks are
planned. The Rosebud soils provide a fair site for
planting trees and shrubs in windbreaks, but the Canyon
soils are not suitable for windbreak plantings because of
their shallowness to bedrock. The main limitations in the
Rosebud soils are the restricted rooting depth and the
moderate available water capacity. Seedlings generally
survive and grow if competing vegetation is controlled. A
cover crop or cultivation between the tree rows can
control the undesirable vegetation. Gareful use of
selected herbicides or rototilling also can be used in the
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tree rows. Drought is a hazard, especially for young
trees, and supplemental watering may be needed.

Onsite investigation is needed before building sites are
planned. Septic tank absorption fields generally function
in areas of the Rosebud soils if the absorption field is
larger than normal. The Canyon soils are generally not
suited to use as absorption fields. Sewage lagoons can
be constructed in areas of the Rosebud scils if, after
excavation of the bedrock, the bottom of the lagoon is
sealed to prevent seepage. The soft bedrock beneath
both scils needs to be excavated for construction of
dwellings with basements or for buildings that have deep
foundations. In areas of the Rosebud soils, damage to
roads by frost action can be reduced by providing good
surface drainage. Crowning the road by grading and
constructing adequats side ditches help to provide the
needed surface drainage. The soft bedrock needs to be
excavated in areas of both the Rosebud and Canyon
soils if thase soils are used as sites for roads.

These soils are assigned to capability units [Ve-1,
dryland, and IVe-7, irrigated. Rosebud soils are in the
Silty range site, and Canyon soils are in the Shallow
Limy range site. Rosebud soils are in windbreak
suitability group 6R, and Canyon soils are in windbreak
suitability group 10.

RsF—Rosebud-Canyon complex, 9 to 30 percent
slopes. This map unit consists of moderately deep and
shallow, moderately steep and steep, weli drained soils.
These soils are on ridgetops and side slopes along
drainageways of the uplands. These areas are generally
dissected by small drainageways. Many areas of this
compiex are long and narrow and range from 5 to about
500 acres. This unit ranges from 40 to 55 percent
moderately deep Rosebud soils and from 30 to 45
percent shallow Canyon soils. Rosebud soils are on the
jower part of side slopes, and the Canyon soils are on
convex ridgetops and the upper part of side slopes. The
areas of the Rosebud soils and the areas of the Canyon
soils are so intermingled or so small that they could not
be shown separately at the scale selected for mapping.

Typically, the Rosebud soils have a surface layer of
grayish brown, friable loam about 7 inches thick. The
subsoil is about 13 inches thick. The upper part is brown,
friable clay loam, and the lower part is light gray, friable,
calcareous loam. The underlying material is light gray,
calcareous very fine sandy loam. At a depth of about 37
inches is whits, weakly cemented, limy sandstone. Small
fragments of soft limestone are scattered in all horizons
above the bedrock. In some areas the surface layer is
less than 4 inches thick because of erosion. Also, in
places the surface layer is very fine sandy loam. The
underlying material in a few areas is fine sandy loam.
Also, in some areas the subsoil is very fine sandy loam.

Typically, the Canyon soils have a surface layer of
dark grayish brown, very friable, calcareous very fine
sandy loam about 3 inches thick. The next layer is
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grayish brown, friable, calcarecus very fine sandy loam
about 3 inches thick. The underlying material is light
gray, calcareous very fine sandy loam. At a depth of
about 12 inches is white, weakly cemented, limy
sandstone. In some areas the light-colored underlying
maierial is at the surface because of erosion. Also, in a
few places the underlying material is sandy ioam.

Included with this unit in mapping are small areas of
Craft, Oglala, Duroc, and Norrest soils and outcrops of
sandstone bedrock. Craft soils are stratified and on
narrow bottom lands along drainageways. Oglala soils
are 40 to 60 inches deep to sandstone and are on the
lower part of side slopes. Duroc soils have a surface soil
over 20 inches thick, are 60 inches deep or deeper to
bedrock, and are lower on the landscape than the
Rosebud and Canyon soils. Norrest soils have less fine
sand in the subsgil than the Rosebud soils and are
moderately deep over clayey siltstone. Rock outcrop Is
on breaks and ridgetops. These inclusions make up
about 10 to 15 percent of the unit.

Permeability of the Rosebud and Canyon s0ils is
moderate. The available water capacity is moderate in
the Rosebud soils and very low in the Canyon soils.
Runoff is rapid on both soils. The organic matter content
in the Rosebud soils is moderate, and natural fertility is
high. The Canyon soils have low organic matter content
and natural fertility.

Most of the acreage of these soils is in native grass
and is used for grazing. A few small areas are used for
dryland farming because they are in fields dominated by
soils suitable for that use.

These soils are not suited to cultivated crops because
of the steepness of slope and excessive soil erosion.

The use of these soils for rangeland is effective in,
controlling soil blowing and water erosion. Overgrazing
by livestock reduces the protective plant cover and
causes deterioration of the native plants. Overgrazing
aiso can result in severe soil loss by water erosion. The
range can be maintained or improved by proper grazing
use, timely deferment of grazing, and the use of a
rotation system under which no range unit is grazed at
the same time in successive years.

These soils generally are not suited to trees and
shrubs in windbreaks because of the excessive slope
and nearness of bedrock to the surface.

Thase soils generally are not suitable for use as septic
tank absorption fields because of the excessive slope
and because of the shallowness to bedrock in Canyon
soils. The soft bedrock in both the Rosebud and Canyon
soils needs to be excavated for construction of dwellings
with basements or for buildings that have deep
foundations. In both soils, dwellings and buildings need
to be properly designed to complemeant the siope or the
soif needs to be graded. The soft bedrock needs to be
excavated in both the Rosebud and Canyon soils if
roads and streets are constructed. Cuts and filis are also
needed to provide a suitable grade for roads.
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These soils are assigned to capability unit Vie-1,
dryland, and to the windbreak suitability group 10. The
Rosebud soils are in the Silty range site and the Canyon
soils are in the Shallow Limy range site.

SbB—Sarben-Busher loamy very fine sands, 0 to 3
percent slopes. This map unit consists of deep, well
drained, nearly level and very gently sloping soils on
uplands. Areas of this complex range from 5 to about
1,000 acres. The unit ranges from 45 to 60 percent
Sarben soil and from 25 to 35 percent Busher soil. The
Sarben soil is on the slightly convex, higher part of the
landscape, and the Busher soil is on the side slopes and
lower part of the landscape. The areas of the Sarben
soil and the areas of the Busher soil are so intermingled
or 50 small that they could not be shown separately at
the scale selected for mapping.

Typically, the Sarben scil has a surface layer of
grayish brown and dark grayish brown, very friable loamy
very fine sand about 6 inches thick. The next layer is
brown, very friable loamy very fine sand about 9 inches
thick. The upper part of the underlying material is pale
brown loamy very fine sand, and the lower part to a
depth of 60 inches or more is light gray, calcareous
loamy very fine sand. in some places the soil is very fine
sandy loam throughout the profile. Alsc, in some areas
the surface layer is darker and thicker. In a few places
free carbonates are in tha upper 10 inches,

Typically, the Busher soil has a surface layer of
grayish brown, very friable loamy very fine sand about 3
inches thick. The subsoil is grayish brown, very friable
loamy very fine sand about 15 inches thick. The
underlying material is light brownish gray loamy very fine
sand that is calcareous in the lower part. Below a depth
of 40 inches is white, weakly camented, limy sandstons.
in some areas the soil is very fine sandy loam
throughout the profile.

Included with these soils in mapping are small areas of
Tassel, Valent, and Vetal soils. Tassel soils are 6 to 20
inches deep to sandstone and are higher on the
landscape than the Sarben and Busher soils. Valent soils
are sandy, are 60 inches deep or deeper to bedrock, and
are on slighty higher parts of the landscape. Vetal soils
have a surface soil that is over 20 inches thick, are 60
inches deep or deeper to bedrock, and are in the low
areas on the landscape. The included soils make up
about 10 to 15 percent of the unit.

Permeability of the Sarben and Busher soils is
moderately rapid, and the available water capacity is
moderate. Runoff is slow. The water intake rate for
irrigation is moderately high. The organic matter content
is low in the Sarben soil and moderately low in the
Busher soil. Natural fertility is medium in both soils.
These spils are easily tilled throughout a wide range in
moisture content.
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Nearly all of the acreage of these soils is in native
grass. The remaining areas are used mainly for irrigated
crops.

If used for dryland farming, these soils are poorly
suited to winter wheat, introduced grasses, and alfalta.
Soil blowing is a serious hazard where the surface is not
adequately protected by crops or crop residue.
Conservation tillage practices, such as stubble mulching
and eco-fallow, help control soil blowing and conserve
soil moisture. Use of the crop residue and feedlot
manure helps maintain and improve the organic matter
content, fertility, and soil tilth. Wind stripcropping helps
control soil blowing. Surmmer fallow can be used to store
moisture for use during the following growing season.

If irrigated, these sails are suited to corn, potatoes,
field beans, small grains, sugar beets, alfalfa, and
introduced grasses. Sail blowing is the principal hazard.
Conservation tillage practices, such as eco-failow and
no-till, leave crop residue on the surface and thereby
halp control scil blowing and conserve soil moisture. The
crop residue also improves the organic matter content
and fertility and increases infiltration of water. A sprinkler
system is best suitad to these soils because the soils
absorb moisture readily and because land shaping is not
necessary. Gravity systems are also suitable if the land
is bench leveled to a proper grade so that water
movement and intake rate are uniform. If an excessive
amount of irrigation water is applied, the nutrients can be
leached 10 a depth below the root zone. in some areas
contouring can be used in combination with terracing, if
sufficient crop residue is maintained on the surface to
protect the soil from blowing. These scils are low in
nitrogen and respond well to fertilizers.

The use of these soils for rangeland is effective in
controlling soil blowing. Overgrazing by livestock and
untimely haying or improper mowing height reduce the
protective cover and cause deterioration of the native
grasses. Overgrazing can result in severe loss by soil
blowing and in the creation of small blowouts. The range
can be maintained or improved by proper grazing use,
timely deferment of grazing or haying, and the use of a
rotation system under which no range unit is grazed at
the same time in successive years.

These soils provide a good site for trees and shrubs in
windbreaks. Adapted species show fair growth and
survival. Soil biowing is the principal hazard, particularly
to young trees. This can be controlled by maintaining
strips of sod or cover crops between the tree rows.
Supplemental watering may be needed for the trees
during periods of insufficient rainfall. Seedlings generally
survive and grow if the site has been properly prepared.
Competing vegetation in the row can be controlled by
rototilling, hosing by hand, or careful use of selected
herhicides.

If the Busher soil is used as septic tank absorption
fields, mounding with several feet of suitable fill material
is needed to increase the filtering capacity. The Sarben
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soil is suited to use as septic tank absorption fiekds.
Sewage lagoons need to be lined or sealed to prevent
seepage in both soils. These soils are generally suited to
use as sites for dwellings and for roads and streets.

These soils are assigned to capability units Ve-3,
dryland, and llle-8, irmigated, and to the Sandy range site
and windbreak suitability group 5.

ShD—Sarben-Busher loamy very fine sands, 3 to 9
percent slopes. This map unit consists of deep, well
drained, gently and strongly sloping soils on uplands.
Areas of this complex range from 5 to about 600 acres.
The unit ranges from 45 to 60 percent Sarben soil and
from 25 to 35 percent Busher soil. The Sarben soil is on
ridgetops and the lower part of side slopes. The Busher
soil is generally on the upper part of side slopes and on
short breaks. Tha areas of the Sarben soil and the areas
of the Busher soil are so intermingled or s¢ small that
they could not be shown separately at the scale selected
for mapping.

Typically, the Sarben soil has a surface layer of
grayish brown, very friable loamy very fine sand about 3
inches thick. The next layer is grayish brown, very friable
loamy very fine sand about 9 inches thick. The upper
part of the underlying material is light brownish gray
loamy very fine sand. The lower part to a depth of 60
inches or more is light gray, calcareous very fine sandy
loam and loamy very fine sand. In some areas this soil is
very fine sandy loam throughout the profile. Also, in
somea places the surface layer is darker and thicker than
typical.

Typically, the Busher soil has a surface layer of
grayish brown, very friable loamy very fine sand about 3
inches thick. The subsail is grayish brown, very friable
loamy very fine sand about 11 inches thick. The
underlying material is light gray, calcareous loamy very
fine sand. At a depth of about 42 inches is light gray,
weakly cemented, limy sandstone. In some areas this
soil is very fine sandy loam. In places the underlying
material is very fine sand.

Included with these soils in mapping are small areas of
Tagsel and Valent soils. Tassel soils are 8 to 20 inches
deep to soft sandstone and are on the higher part of
side slopes and breaks along drainageways. Valent soils
are sandy and on slightly higher parts of the landscape
than the Sarben and Busher soils. The included soils
make up about 10 to 15 percent of the unit.

Permeability of the Sarben and Busher soils is
moderatsly rapid, and the available water capacity is
moderate. Runoff is slow in both scils. The water intake
rate for irrigation is moderately high. The organic matter
content is low in the Sarben soil and moderately low in
the Busher soil. Natural fertility is medium. These soils
are easily tilled throughout a wide range in moisture
content.
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Nearly all the acreage of these soils is in native grass
and is used for grazing. A few areas are in irrigated
crops.

Under dryland farming, these soils are poorly suited to
wheat, grasses, and legumes. Soil blowing and water
erosion are hazards. Such practices as summer fallow
and stubble mulching are used to build up and conserve
moisture in the soil and to reduce the hazards of soil
blowing and water erosion.

If irrigated, these soils are poorly suited to corn,
potatoes, sugar beets, field beans, alfalta, and
intfroduced grasses. Soil blowing is a serious hazard if
the surface is not protected by crops or crop residue.
Conservation tillage practices, such as stubble muiching
and eco-fallow, leave crop residue on the surface to help
control soil blowing and to conserve soit moisture. The
use of crop residue and feedlot manure improves the
organic matter content and fertility and also increases
infiltration of water. A sprinkler system is generally the
best for these soils because of the slope and the
moderately high intake rate and because litle or no land
shaping is needed. If the center-pivot type of sprinkler
system is used, erosion in wheel track ruts can be a
problem whan irrigating. The addition of excessive
amounts of irrigation water can cause loss of nutrients
by leaching. Careful management of the irrigation water
is needed. These soils are low in nitrogen, and the crops
respond well to fertilizer.

The use of these scils for rangeland is effective in
controlling soil blowing and water erosion, Overgrazing
by livestock and untimely haying or improper mowing
height reduce the protective plant cover and cause
deterioration of the native plants. Overgrazing can result
in severe loss by soil blowing and in the creation of
smail blowouts. The range can be maintained or ,
improved by proper grazing use, timely deferment of
grazing or haying, and the use of a rotation system
under which no range unit is grazed at the same time in
successive years. Range seeding may be needed in
soma areas to stabilize eroded cropland.

These soils generally provide good sites for trees and
shrubs in windbreaks. Adapted species show fair growth
and survival. Drought in summer and soil blowing are the
main hazards. Supplemental watering may be needed,
especially for seadlings and young trees. Soil blowing
can be controfled by maintaining strips of sod or cover
crops between the tree rows. Competing vegetation in
the rows can be controlled by timely cultivation with a
rototiller, by hand hoeing, or by careful use of selected
herbicides.

The use of the Busher soil for septic tank absorption
fields is limited by depth to bedrock. This limitation can
generally be overcome by increasing the size of the
absorption field. The Sarhen soil is suited to use as
saptic tank absorption fields, but in places land shaping
may be necessary for its proper operation. Sewage
lagoons need to be lined or sealed to prevent seepage,
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and grading is required to modify the slope and shape
the lagoon. These soils are generally suited to use for
dwellings, but in places the soil may need to be graded.
These soils are generally suited to use for roads and
streets, but in places cuts and fills are needed to provide
a suitable grade.

These soils are assigned to capabillity units [Ve-3,
dryland, and IVe-8, irrigated, and to the Sandy range site
and windbreak suitability group 5.

StB—Satanta fine sandy loam, 0 to 3 percent
slopes. This soil is deep, nearly level and very gently
sloping, and well drained. It is on slightly convex
ridgetops and broad divides of the uplands and on a few
stream terraces. Areas range from 5 10 about 500 acres.

Typicaily, the surface layer is dark grayish brown, very
friable fine sandy loam about 7 inches thick. The subsoil
is 24 inches thick. The upper part is grayish brown, very
friable fine sandy loam; the middle part is grayish brown,
friabie loam; and the lower part is pale brown, friable,
calcareous loam. The underlying material to a depth of
60 inches or more is very pale brown, calcareous loam
and very fine sandy loam. In some areas the dark
material making up the surface layer and upper part of
subsoil is more than 20 inches thick. Also, in places the
surface layer is loamy fine sand or very fine sandy loam.
In some areas the lower part of the suboil is clay loam.

included with this soil in mapping are small arsas of
Busher, Creighton, Jayem, and Keith soils. Busher soils
have more sand in the subsoil than the Satanta soil and
are 40 to 60 inches deep to soft sandstone. Creighton
and Jayem soils have more sand and less clay in the
subsoil. Jayem soils are on a slightly higher part of the
landscape. Keith soils have more clay and less sand in
the subsoil. The included soils make up about 10 to 15
percent of the unit.

Permeability of this Satanta soil is mederate, and the
available water capacity is high. Runoff is slow. The
water intake rate for irrigation is moderate. The organic
matter content is moderately low, and natural fertility is
high. Tilth is good, and the soil can be tilled throughout a
fairly wide range in moisture content.

Most of the acreage of this soil is farmed. Some of
this acreage is irrigated, but most of it is used for dryland
farming. The remaining areas are mainly in native grass
and are used for grazing.

If used for dryland farming, this soil is suited to winter
wheat, introduced grasses, and alfalfa. Crop selection
and growth may be limited by a low amount of summer
rainfall. Soil blowing is a serious hazard on soil surfaces
that are unprotected. Conservation tillage practices, such
as stubble mulehing and eco-fallow, reduce soil blowing
and conserve needed soil moisture. The crop residue
also helps maintain the organic matter content, soil tilth,
and fertility. Wind stripcropping helps control soil
blowing. Summer fallow conserves moisture for use
during the following growing season.
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If irrigated, this soil is suited t0 corn, sugar beets,
small grains, field beans, alfalfa, potatoes, and
intfroduced grasses. This soil is suited fo both the
sprinkler and gravity types of irrigation systems. Soil
blowing is the most serious hazard. Conservation tillage
practices, such as no-till and eco-fallow, leave crop
residue on the surface and thersby help control soil
blowing and conserve soil moisture. Crop residue and
feedlot manure help maintain the fertility, the organic
matter content, and the tilth of the s$oil and also improve
infiltration of water. Some land leveling is needed for
satisfactory oparation of the gravity irrigation system.
Bench leveling provides a uniform grade for the even
distribution of water. Contouring can be used in
combination with terracing.

The use of this soil for rangeland is effective in
controlling soil blowing and water erosion. Overgrazing
by livestock and untimely haying or improper mowing
height reduce the protective plant cover and cause
deterioration of the native grasses. Overgrazing can
result in severe loss by soil blowing. The range can be
maintained or improved by proper grazing use, timely
deferment of grazing or haying, and the use of a rotation
system under which no range unit is grazed at the same
time in successive years.

This soil provides a good site for frees and shrubs in
windbreaks. The growth and survival rates of adapted
species are tair. Drought and soil blowing are the main
hazards for seedlings and young trees. Soil blowing can
be controlled by maintaining strips of sod or cover crops
hetween the tree rows. Supplemental water may be
needed for young trees. Seedlings generally survive and
grow if the site has been properly prepared and if
competing vegetation is controlled. This can be done
either by cullivation between the tree rows, by rototilling,
ar by treatment with an appropriate herbicide.

This soil is generally suited to use as septic tank
absorption fields and as a site for dwellings and small
commercial buildings. Sewage lagoons need to be lined
or sealed to prevent seepage. Damage to roads and
streets by frost action can be reduced by providing good
surface drainage. Crowning the road by grading and
constructing adequate side ditches help to provide the
needed surface drainage.

This soil is assigned to capability units ille-3, dryland,
and lie-5, irrigated, and to the Sandy range site and
windbreak suitability group 5.

StC—=Satanta fine sandy loam, 3 to 6 percent
slopes. This soil is deep, gently sloping, and well
drained. It is on convex knolls, on side slopes of the
uplands, and in a few places on stream terraces. Areas
range from 5 to about 100 acres.

Typically, the surface layer is dark grayish brown, very
friable fine sandy loam about 11 inches thick. The
subsoil is friable and about 19 inches thick. The upper
part is grayish brown fine sandy loam, and the lower part
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is pale brown loam. The underlying material to a depth of
60 inches or more is light gray, calcareous loam and fine
sandy loam. In some areas the dark material making up
the surface layer is more than 20 inches thick. Also, in
places the plowed layer is loamy fine sand. In some
areas the lower part of the subsail is clay loam. In some
places the lower part of the underlying material is very
fine sandy loam or loamy fine sand.

Included with this soil in mapping are small areas of
Busher, Creighton, Jayem, Keith, and Manter soils.
Busher soils are 40 to 60 inches deep to soft sandstone
and have more sand in the control section than the
Satanta soil. Keith soils have more clay and less sand in
the subsoil and are lower on the landscape. Creighton,
Jayem, and Manter soils have more sand and less clay
in the subsoil and generally are on a slightly higher
position on the landscape. The included soils make up
about 10 to 15 percent of the unit.

Permeability of this Satanta soil is moderate, and the
available water capacity is high. Runoff is slow. The
water intake rate for irrigation is moderate. The organic
matter content is moderately low, and natural fertility is
high. Tilth is good. This soil can be tilled throughout a
fairly wide range in moisture content.

Most of the acreage of this sail is farmed. Most of this
acreage is dryfarmed; some is irrigated. The remaining
areas are in native grass and are used for grazing.

If used for dryland farming, this soil is suited to small
grains, introduced grasses, and alfalfa. Crop selection
and growth are limited by the lack of summer rainfall in
some years. Soil blowing is a serious hazard on soil
surfaces that are unprotected. Conservation tillage
praclices, such as stubble mulching and eco-fallow,
reduce soil blowing and conserve needed moisture. The
crop residue helps maintain the organic matter content,
tilth, and fertility. Wind stripcropping helps control soil
blowing. Summer fallow conserves moisture for use
during the following growing season.

If irrigated, this soil is suited to corn, sugar beets, field
beans, alfalfa, potatoes, and introduced grasses. This
soil is well suited to a sprinkler irrigation system because
no land shaping is needed. Soil blowing is the most
serious hazard. Conservation tillage practices, which
leave crop residue on the surface, help control soil
blowing. The use of crop residue and feedlot manure
helps maintain soll fertility, the organic matter content,
and tilth and also increases infiltration of water. Irrigation
systems need to be designed so that the rate at which
water is applied does not exceed the moderate water
intake rate of the soil. This soil can be bench leveled to
provide a uniform slope. Row crops can be planted on
the contour if terracing is practiced and if adequate
amounts of crop residue are kept on the surface.

The use of this soil for rangeland is effective in
controlling soil blowing and water erosion. Overgrazing
by livestock and untimely haying or improper mowing
height reduce the protective plant cover and cause
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deterioration of the native plants. Overgrazing can result
in severe loss by soil blowing. The range can be
maintained or improved by proper grazing use, timely
deferment of grazing or haying, and the use of a rotation
‘system under which no range unit is grazed at the same
time in successive years.

This scil provides a good site for trees and shrubs in
windbreaks. Adapted species show fair growth and
survival. Drought in surmer and soil blowing are the
main hazards. Soil blowing can be controlled by
maintaining strips of sod or cover crops between the
tree rows. Supplemental watering can supply needed
moisture during periods of insufficient rainfall. Seedlings
generally survive and grow if the site has been properly
prepared and the competing vegetation in the tree row is
conirolled. Undesirable vegetation in the tree row can be
controlled by hand hoeing, rototiling, or use of
appropriate herbicides.

This soil is generally suited to use as septic tank
absorption fields and as a site for dwellings. Sewage
lagoons need to be lined or sealed to prevent seepage,
and some grading is reguired to modify the slope and
shape the lagcon. Damage to roads and streets by frost
action can be reduced by providing good surface
drainage. Crowning the road by grading and constructing
adequate side ditches help to provide the needed
surface drainage.

This soil is assigned to capability units ille-3, dryland,
and llle-5, irrigated, and to the Sandy range site and
windbreak suitability group 5.

StD—Satanta fine sandy loam, 6 to 9 percent
slopes. This deep, strongly sloping, well drained soil is
on side slopes and ridges of the uplands and on a few
stream terraces. Areas range from 5 to about 50 acres.

Typically, the surface layer is dark grayish brown, very
friable fine sandy loam about 8 inches thick. The subsail
is about 21 inches thick. It is dark grayish brown, very
friable fine sandy loam in the upper part; grayish brown,
friable clay loam in the middle part; and light gray,
friable, calcareous loam in the lower part. The undertying
material to a depth of 6¢ inches or more is light gray,
calcareous very fine sandy loam, In a few areas the
surface layer is very fine sandy loam. Also, in places the
lower part of the underlying material is fine sandy loam
or loamy fine sand.

Included with this seil in mapping are small areas of
Creighton, Jayem, and Manter soils. The Creighton,
Jayem, and Marnter soils have more sand and less silt
and clay in the subsoil than the Satanta soil. Creighton
soils are on the lower parts of the landscape. The
included soils make up about 10 to 15 percent of the
unit.

Permeability of this Satanta soil is moderate, and the
available water capacity is high. Runoff is medium. The
waler inlake rate for irrigation is moderate. The organic
maltler content is moderatsly low, and natural fertility is
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high. Tilth is good, and the soil can be tilled throughout a
wide range in moisture content.

Most of the acreage of this soil is farmed. Nearly alf of
these areas are used for dryland farming; a few small
areas are irrigated. The remaining areas are mainly in
native grass.

If used for dryland farming, this soil is poorly suited to
small grains, introduced grasses, and alfalfa. Soil blowing
and water erosion are the principal hazards.
Conservation tillage practices, such as no-till and stubble
mulching, help prevent both soil blowing and water
erosion. The use of cover crops is also helpful. The crop
residue also helps maintain the organic matter content
and fertility. Wind stripcropping helps control soil
blowing. Summer faliow conserves moisture for use
during the following growing seasocn.

If irrigated, this soil is poorly suited to alfalfa and
intraduced grasses. Conservation tillage practices, such
as eco-fallow and no-tilf, keep crop residue on the
surface and help control soil blowing and water erosion.

The use of this soil for rangeland is effective in
controlling soil blowing and water erosion. Qvergrazing
by livestock and untimely haying or improper mowing
height reduce the protective plant cover and cause
deterioration of the native plants. Overgrazing can result
in severe loss by soll biowing. The range can be
maintained or improved by proper grazing use, timely
deferment of grazing and haying, and the use of a
rotation system under which no range unit is grazed at
the same time in successive years.

This soil provides a good site for trees and shrubs in
windbreaks. Soil blowing is the principal hazard. The use
of cover crops or strips of sod between the tree rows
helps prevent damage from soil blowing. Competing
weeds and grasses in the row can be controlled by
rototilling, hoeing by hand, or careful use of selected
herbicides. Because rainfall is limited, supplemental
watering may be needed when establishing seedlings
and young trees.

This soil is generally suited to use as septic tank
absorption fields, but in places some grading may be
necessary for proper operation of the absorption field. If
sewage lagoons are constructed, extensive grading is
required to modify the siope and shape the lagoon. Also,
lagoons need to be lined or sealed to prevent seepage.
'f dwellings are constructed on this soil, they should be
properly designed to complement the slope or the site
should be graded. Damage to roads and streets by frost
action can be reduced by providing good surface
drainage. Crowning the road by grading and constructing
adequate side ditches help to provide the needed
surface drainage. Cuts and fills are generally needsad to
provide a suitable grade for roads.

This soil is assigned to capabitity units Ve-3, dryland,
and IVe-5, irrigated, and to the Sandy range site and
windbreak suitability group 5.
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Su—Scott Variant loam, 0 to 1 percent slopes. This
soil is deep, nearly level, and very poorly drained. [t is in
depressions of the uplands and on stream terraces. it is
occasionally ponded. Areas are roughly circular and
range from 5 to 200 acres.

Typically, the surface layer is gray, friable loam about
6 inchas thick. The subsurface layer is light gray, friable
loam about 3 inches thick. The subsail is about 13
inches thick. It is dark gray, very firm clay in the upper
part and light brownish gray, firm, calcareous silty clay
loam in the lower part. The underlying material is light
gray, calcareous silt loam. At a depth of about 41 inches
is light gray, weakly cemented, limy sandstone. in some
places the surface layer is silt loam. Also, in a few
places the soit sandstone or siltstone is not above a
depth of 5 feet. In some areas the grayish subsurface
layer has been destroyed by cultivation. In a few places
the underlying matarial is clay loam.

Included with this soil in mapping are small areas of
Alliance and Duroc soils. Both soils are well drained,
have less clay in the subsoil, and are higher on the
landscape than the Scott Variant soil. The included soils
make up about 5 to 15 percent of the unit.

Permeability of this Scott Variant soil is very slow, and
the available water capacity is high. This soil has a
perched seasonal high water table that ranges from 1
foot above the surface to 1 foot below. The organic
matter content is moderately low, and natural fertility is
medium. Tilth is generally good.

Most of the acreage of this soil is farmed. Most
cultivated areas are used for dryland farming; a few are
irrigated. The remaining areas are mainiy in native grass.

If used for drytand farming, this soil is poorly suited to
winter wheat, introduced grasses, and alfalta. Ponding of
water is the principal hazard. Terraces and diversions on
nearby higher lying soils reduce the run-in water and
subsequent crop damage. Conservation tillage practices,
such as stubble mulching, leave crop residue on the
surface and help to contral soil blowing during periods
when the soil is not ponded. The crop residue helps
maintain the organic matter content, fertility, and tilth of
the soil and also increases infiltration of water.

This soil is not suited to irrigation because of
occasional ponding and lack of adequate outlets in most
areas.

The use of this soil for rangeland is effective in
controlling soil blowing and water erosion. Overgrazing
by livestock and deposition of silt reduce the protective
plant cover and cause deterioration of the native plants.
The range can be maintained or improved by proper
grazing use and the use of a rotation system under
which no range unit is grazed at the same time in
successive years.

This soil provides a poor site for trees or shrubs in
windbreaks because excess water ponds on the surface.
In some places the ponding can be controlled and
windbreaks can be planted.
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This soil is generally not suited to use as septic tank
absorption fields or as a site for buildings because of
ponding. A suitable alternate site is needed. Sewage
lagoons need to be constructed on fill material to raise
the bottom of the lagoon to a sufficient height above the
ponding level. Constructing roads on suitable, well
compacted fill material above the ponding level and
providing adequate side ditches and culverts help protect
roads from damage by ponding. Also, damage to roads
and streets by frost action can by reduced by providing
good surface drainage and by using 2 gravel moisture
barrier in the subgrade. ‘

This soil is assigned to capability unit Ivw-2, dryland,
and to the Clayey Overflow range site and windbreak
suitability group 10.

TaF—Tassel loamy very fine sand, 3 to 30 percent
slopes. This soil is shallow, gently sloping to steep, and
well drained. It is on narrow ridgetops and uneven side
slopes that barder drainageways of the uplands. Areas
range from 5 to about 400 acres.

Typically, the surface layer is grayish brown, very
friable, calcareous foamy very fine sand about 7 inches
thick. The underlying material is light gray, calcareous
loamy very fine sand with many small sandstone rock
fragments. At a depth of 18 inches is white, weakly
cemented, limy sandstone. In some areas the surface
layer and underlying material are very fine sand or loamy
fine sand. Also, in a few places the underlying material is
very fine sandy loam or fine sandy loam. in a few areas
the depth to sandstone is more than 20 inches.

Included with this soil in mapping are small areas of
Busher, Sarben, and Valent soils. Busher soils have a
thicker and darker surface layer, are 40 to 60 inches
deep to bedrock, and are on a lower part of the
landscape than the Tassel soil. Valent soils are sandy.
Sarben soils are 60 inches deep or deeper to bedrock
and are below the Tassel soils. Also included are small
areas of Rock outcrop. These inclusions make up about
10 to 15 percent of the unit.

Permeability of this Tassel soil is moderately rapid,
and the available water capacity is very low. Runoff is
medium or rapid. The organic matter content and natural
fertility are low. Development of plant roots is restricted
by sandstons bedrock.

All areas of this soil are in native grass and are used
for grazing.

This soil is not suited to farming, either dryland or
imigated, because of the shallowness 10 bedrock and the
slope.

The use of this soil for rangeland is effective in
controlling soil blowing and water erosion. Overgrazing
by livestock reduces the productive plant cover and
causes deterioration of the native grasses. The range
can be maintained or improved by proper grazing uss,
timely deferment of grazing, and the use of a rotation



82

system under which no range unit is grazed at the sams
time in successive ysars.

This soil generally provides a poor site for trees or
shrubs in windbreaks because of the shailowness to
bedrock and the slope.

This soil is generally not suitable for septic tank
absorption fields and sewage lagoons because of the
shallowness to bedrock and the slope. A suitable
alternate site is needed. This soil is generally not
suitable for building sites. Excessive slope is a limitation
for building site development. The soft bedrock needs to
be excavated for roads and streets, and cuts and fills
are generally needed to provide a suitable grade.

This soil is assigned to capability unit Vis-4, dryland,
and to the Shaliow Limy range site and windbreak
suitability group 10.

VaD—Valent fine sand, 3 ta 9 percent slopes. This
soil is deep, gently and strongly sloping, and excessively
drained. It is on ridges, knolis, and low hummocks of the
uplands. The soil material was deposited by wind. Areas
range from 5 to 1,000 acras.

Typically, the surface layer is grayish brown, loose fine
sand about 4 inches thick. The underlying material to a
depth of 60 inches or more is brown fine sand. In places
the surface layer is loamy fine sand or very fine sand.
Also, in places the dark material making up the surface
iayer is more than 10 inches thick.

Included with this soil in mapping are small areas of
Ipage and Sarben soils. Sarben soils have less fine
sand, have generally more silt, and are on a lower part
of the landscape than the Valent soil. ipage soils are
moderately weil drained, are mottied above a depth of
40 inches, and are in the lower part of concave areas.
The included soils make up about 5 to 10 percent of the
unit.

Permeability of this Valent soil is rapid. The available
water capacity is low. Runoff is slow. The water intake
rate for irrigation is very high. The organic matter content
and natural ferlility are low. Tilth is only fair because the
soil is loose.

Nearly all of the acreage of this soil is in native grass
and is used for grazing or hayland. A few areas are used
for irrigated crops.

This soil is not suited to dryland farming because of
the coarse texture, slope, and low organic matter
content,

if irrigated, this soil is poorly suited to alfalfa,
introduced grasses, and corn. This soil is suited 10 a
sprinkler irrigation system, but it Is not suited 1o a gravity
system. Soil blowing is the principal hazard.
Conservation tillage practices, which maintain.all or part
of the crop residue on the surface, help to control soil
blowing. This soil is droughty because of the low
available water capacity. Applications of irrigation water
need to be frequent and light. Plant nutrients, such as
nitrogen and phosphorus, need to be added. The crop
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residue and applications of feedlot manure also help
improve the organic matter content and fertility.
Application of excessive amounts of water results in
leaching of plant nutrients below the rooting depth.

This soil is suited to rangeland use, which is etfective
in controlling soil blowing. Overgrazing by livestock and
untimely haying or improper mowing height reduce the
protective plant cover and cause deterioration of the
native plants. Overgrazing can result in severe loss by
soil blowing and in the creation of blowouts. The range
can be maintained or improved by proper grazing use,
timely deferment of grazing or haying, and the use of a
rotation system under which no range unit is grazed at
the same time in successive years. Range seeding may
be needed to stabilize some eroded areas.

This soil provides a fair site for trees and shrubs in
windbreaks. Adapted species show fair growth and
survival. Drought and soil blowing are the main hazards.
Supplemental watering can provide moisture during
periods of insufficient rainfali, The trees should be
planted in a shallow furrow with as little disturbance of
the soil as possible. Competing vegetation and soil
blowing can be controlled by the use of sod bstween the
rows and also within the rows. The sod can be mowed.
Areas near the trees can be hoed by hand or treated
with an appropriate herbicide.

This soil readily absorbs the effluent from septic tank
absorption fields, but it does not adequately filter the
effluent, The poor filtering capacity may result in
poliution of the ground water. If sewage lagoons are
constructed, grading is required to modify the slope and
shape the lagoon. Lagoons also need to he lined or
sealed 1o prevent seepage. The walls or sides of
temporary shallow excavations need to be shored to
prevent sloughing or caving. This soil is generally suited
10 use as a site for dwellings and roads and streets.

This soil is assigned to capability units Vle-5, dryland,
and |Ve-12, irrigated, and to the Sands range site and
windbreak suitability group 7.

VaE—Valent fine sand, 9 to 17 percent slopes. This
soil is deep, moderately steep, and excessively drained.
It is on side slopes of hummocks and dunes of the
uplands. The soil material was deposited by wind. Areas
range from 5 to 400 acres.

Typically, the surface layer is grayish brown, loose fine
sand about 3 inches thick. The underlying material to a
depth of 60 inches or more is pale brown fine sand. In a
few places the surface layer is loamy fine sand or loamy
sand. Also, in places the surface layer is more than 10
inches thick. In a few places free carbonates are as high
in the profile as 15 inches from the surface.

Included with this soil in mapping are small areas of
Sarben and Vetal soils. Sarben soils have less sand,
have generally more silt, and are lower on the landscape
than the Valent soil. Vetal soils have a darker, thicker
surface soil, have less sand and more silt, and are lower
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on the landscape. The included soils make up about 5 to
10 percent of the unit.

Permeability of this Valent soil is rapid. The available
water capacity is low. Runoff is slow. The organic matier
content and natural fertility are low.

Nearly all the acreage of this soil is in native grass. It
is used mainly for grazing, but some areas are mowed
for hay.

This soil is not suited to farming, either dryland or
irrigated, because of the sandy texture, slope, and very
savere erosion hazard.

This soil is suited to rangeland use, which is effactive
in controlling soil blowing. Overgrazing by livestock and
untimely haying or improper mowing height reduce the
protective plant cover and cause deterioration of the
native grasses. Overgrazing can result in severe 10ss by
soil blowing and in the creation of blowouts. The range
can be maintained or improved by proper grazing use,
timely deferment of grazing or haying, and the use of a
rotation system under which no range unit is grazed at
the same time in successive years. Range seeding may
be needed to stabilize severely eroded areas.

This soil provides a fair site for trees and shrubs in
windbreaks. Adapted species show fair growth and
survival. Sod can be maintained between the rows and
also within the rows to control soil blowing. The sod
between the rows can be mowed. Areas near the trees
can be hoed by hand or treated with an appropriate
herbicide. Trees need to be planted in a shallow furrow
with as little disturbance of the soil as possible. Drought
is & hazard, and supplemental watering may be needed.

This soil readily absorbs the effluent from septic tank
absorption fislds, but it does not adequately filter the
effluent. The poor filtering capacity may result in
pollution of the ground water. If sewage lagoons are
constructed, extensive grading is required to modity the
slope and shape the lagoon. Lagoons also need to be
lined or sealed to prevent seepage. If dwellings are
constructed on this soil, they should be designed to
complement the slope or the site should be graded. The
walls or sides of temporary shallow excavations need to
be shored to prevent sloughing or caving. Cuts and fills
are generally needed to provide a suitable grade for
roads and streets.

This sail is assigned to capability unit Vie-5, dryland,
and to the Sands range site and windbreak suitability
group 7.

VdB—Valent loamy fine sand, 0 to 3 percent
slopes. This s0il is deep, nearly ievel and very gently
sloping, and excessively drained. It is on uplands where
the soil material was deposited by wind. Areas range
from 5 to about 500 acres.

Typically, the surface layer is grayish brown, very
friable loamy fine sand about 5 inches thick. The
underlying material is brown loamy fine sand in the upper
part and light brownish gray fine sand to a depth of 60
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inches or more in the lower part. In some places the
surface layer is very fine sand or fine sand. Also, in a
few areas the upper part of the underlying material is
very fine sandy loam or fine sandy loam. In some places
the surface layer is more than 10 inches thick. Also, in
places free carbonates are above a depth of 15 inches.

Included with this soil in mapping are small areas of
the finer textured Sarben, Jayem, and Busher soils on
slightly lower parts of the landscape than the Valent soil.
The included soits make up about 5 to 15 percent of this
unit.

Permeability of this Valent scil is rapid. The available
water capacity is low. Runoff is slow. The water intake
rate for irrigation is very high. The organic matter content
and natural fertility are low. This soil is easily tilled.

Most of the acreage of this soil is in native grass and
is used for grazing or hayland. A few areas are farmed,
and most of these are irrigated.

This soil is not suited to dryland farming because of
inadeguate rainfall, sandy texture, and the very severe
erosion hazard.

If irrigated, this soil is suited to corn, alfalfa, and
introduced grasses. Soil blowing is the principal hazard.
This soil is suited to a sprinkler irrigation system. Gravity
systems are not suitable. Conservation fillage practices,
such as no-till and eco-fallow, maintain atl or most of the
crop residue on the surface and thereby help 1o control
soil blowing and conserve soil moisture. Efficient
management of irrigation water is important on this soil
because excessive amounts of water ¢an leach the plant
nutrients to depths below the root zone. Application of
water needs to be frequent and light because of the low
available water capacity. Use of crop residue improves
the organic matter content and fertility. This soil
responds well to applications of commercial fertilizer,
particularly nitrogen.

This soil is suited to use as rangeland, and this use is
effective in conirolling soil blowing. Overgrazing by
livestock and untimely haying or improper mowing height
reduce the protective plant cover and cause
detericration of the native plants, Overgrazing can result
in severe soil loss by scil blowing in the creation of small
blowouts. The range can be maintained or improved by
proper grazing use, timely deferment of grazing or
haying, and the use of a rotation system under which no
range unit is grazed at the same time in successive
years. Range seeding may be needed to stabilize some
eroded areas.

This soil provides a good site for trees and shrubs in
windbreaks. The survival and growth rates of adapted
species are fair. Competing vegetation and soil blowing
can be controlled by maintaining strips of sod between
the tree rows. Trees should be planted in shallow
furrows with as little disturbance of the soil as possible.
In areas near the trees, hand hoeing or an appropriate
herbicide can be used to control weeds and grasses.
Lack of sufficient rainfall is also a problem, especially for
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seedlings and young trees. Irrigation can provide
supplemental water during periods of insufficient rainfall.

This soil readily absorbs the effluent from septic tank
absorption fields, but it does not adequately filter the
effluent. The poor filtering capacity may resuli in
pollution of the ground water. Sewage lagoons need to
be lined or sealed to prevent seepage. The walls or
sides of temporary shallow excavations need to be
shared to prevent sioughing or caving. This soil is
generally suited to use as a site for dweliings and roads
and sireets.

This soil is assigned to capability units Vie-5, dryland,
and We-11, irrigated, and to the Sandy range site and
windbreak suitability group 7.

vdD—Valent loamy fine sand, 3 to 9 percent
stopes. This soil is deep, gently and strongly sloping,
and excessively drained. It is on uplands where the soil
material was deposited by wind. Arsas range from 10 to
2,000 acres.

Typically, the surface layer is grayish brown, very
friable loamy fine sand about 4 inches thick. The
underlying material to a depth of 60 inches or more is
pale brown fine sand. In some places the surface layer is
very fine sand or fine sand. In a few places the upper
part of the underlying material is very fine sandy loam or
fine sandy loam. Also, in some areas free carbonates
are above a depth of 15 inches.

Included with this soil in mapping are small areas of
Busher and Sarben soils. Busher soils have a thicker
surface layer, are finer in texture, are 40 to 60 inches
deep to bedrock, and are on lower parts of the
landscape than the Valent soil. Sarben soils are finer in
texture and are on lower parts of the landscape. Also
included are small areas of Rock outcrop, generally on
high parts of the landscape. These inclusions make up
about & to 15 percent of the unit.

Permeability of this Valent soil is rapid. The available
water capacity is low. Runoff is slow. The water intake
rate for irrigation is very high. The organic matter content
and natural fertility are low. This soil is easily tilled
throughout a wide range in molisture content.

Nearly all of the acreage of this soil is in native grass
and is used for grazing or mowed for hay. A few areas
are farmed and are irrigated by sprinkler systems.

This soil is generally not suited to dryland farming
because of the slope, sandy texture, and very severe soil
erosion hazard.

If irrigated, this soil is poorly suited to alfalfa, corn, and
introduced grasses. Soil blowing is a serious hazard on
this soil. Canservation tillage practices, such as stubble
mulkching and eco-fallow, maintain a large amount of
crop residue on the surface and thereby help conserve
moisture and prevent soil blowing. Conserving all the
available moisture is important bscause ot the low
available water capacity. The crop residue and feedlot
manure help improve the organic matter content. The
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application of excessive water can leach nutrients to
depths below the root zone. Application of water needs
to be light and frequent. Crops respond well to
applications of commercial fertilizer.

This soil is suited to use as rangeland, and this use is
effective in controlling soil blowing. Overgrazing by
livestock and untimely haying or improper mowing height
reduce the protective cover and cause deterioration of
the native grasses. Overgrazing can result in severe loss
by soil blowing and the creation of small blowouts. The
range can be maintained or improved by proper grazing
use, timely deferment of grazing or haying, and the use
of a rotation system under which no range unit is grazed
at the same time in successive years. Range seeding
may be needed to stabilize eroded areas.

This soil provides a fair site for trees and shrubs in
windbreaks. Adapted species show fair growth and
survival. Sod or residue cover can be maintained
between the tree rows 1o control soil blowing. The sod
can be mowed. Irrigation can provide supplemental water
for seedlings or young trees during times of insufficient
rainfall. The trees should be planted in shailow furrows
with as littie disturbance of the soil as possibie.
Competing vegetation in the tree row can be controtled
by careful use of appropriate herbicides or by hand
hoeing.

This soil readily absorbs the eftluent from septic tank
absorption fields, but it does not adequately filter the
effluent. The poor filtering capacity may result in
pollution of the ground water. Sewage lagoons need to
be lined or sealed to prevent seepage. The walis or
sides of temporary shallow excavations need to be
shored to prevent sloughing or caving. This soii is
generally suited to use as a site for dwellings and roads
and streets.

This soil is assigned to capability units Vle-5, dryland,
and IVe-11, irrigated, and to the Sands range site and
windbreak suitability group 7.

VdE—Valent loamy fine sand, 9 to 17 percent
slopes. This soil is deep, moderately steep, and
excessively drained. It is on side siopes and crests of
hills in the eolian uplands. Areas range from 10 to 500
acres.

Typically, the surface layer is grayish brown, very
friable loamy fine sand about 3 inches thick. The
underlying material is brown fine sand in the upper parl
and pale brown fine sand to a depth of 60 inches or
more in the lower part. In some places the surface layer
is fine sand or very fine sand. Also, in some areas the
underlying material is loamy fine sand in the upper part.
in a few areas free carbonates are above a depth of 15
inches.

Included with this soil in mapping are small areas of
Busher and Sarben soils. Busher soils are finer in
texture, are 40 to0 60 inches deep to soft bedrock, and
are lower on the landscape than the Valant soil. Sarben
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soils are finer in texture, generally have more silt, and
are lower on the landscape. Also included are smali
areas of the shallow Tassel soils on the higher part of
side slopes. Included in some areas are small outcrops
of rock and gravel and areas with steep slopes. These
inclusions make up about 10 to 15 percent of the unit,

Permeability of this Valent soil is rapid. The available
water capacity is low. Runoif is slow. The organic matter
content and natural fertility are low.

Nearly all of the acreage of this soil is in native grass
and is used for grazing. A few areas are mowed for hay.

This soll is not suited to cultivated crops, either
dryland or irrigated, because of the excessive slope,
sandy texture, and very severe erosion hazard.

This soil is suited o use as rangeland, and this use is
effective in controlling both soil blowing and water
erosion. Overgrazing by livestock and untimely haying or
improper mowing height reduce the protective plant
cover and cause deterioration of the native plants.
Overgrazing can result in severe loss by soil blowing and
in the creation of blowouts. The range can be maintained
or improved by proper grazing use, timely deferment of
grazing or haying, and the use of a rotation system
under which no range unit is grazed at the same time in
successive years. Range seeding may be needed to
stabilize severely eroded areas.

This soil provides a fair site for trees and shrubs in
windbreaks. Adapted species show fair growth and
survival. Soil blowing and drought are the principal
hazards. Sod can be maintained between the rows and
within the rows. Planting the trees in shallow furrows with
as little disturbance of the soil as possible can prevent
soil blowing, which can cover the seedlings by drifting
sand. Supplemental watering can provide needed
meisture during times of insufficient rainfall. Areas near
the trees can be hoed by hand or treated with an
appropriate herbicide.

This soil readily absorbs the effluent from septic tanks,
but it does not adequately filter the effluent. The poor
filtering capacity may result in pollution of the ground
waler. If sewage lagoons are constructed, extensive
grading is required to modify the slope and shape the
lagoon. Also, the lagoon needs to be sealed or lined to
prevent seepage. If dwellings are constructed on this
s0il, they should be designed to complement the slope
or the site should be graded. The walls or sides of
temporary shallow excavations need to be shored to
prevent sioughing or caving. Cuts and fills are generally
needed to provide a suitable grade for roads and streets.

This soif is assigned to capability unit Vle-5, dryland,
and to the Sands range site and windbreak suitability
group 7.

vnD—Valentine fine sand, 3 to 9 percent slopes.
This soil is deep, gently sloping and strongly sloping, and
excessively drained. It is on hummocks in the sandhills

85

part of the county. Areas range from 10 to about 500
acres.

Typically, the surface layer is grayish brown, loose fine
sand about 5 inches thick. The next layer is grayish
brown, loose fine sand about 4 inches thick. The
underlying material to a depth of 60 inches or more is
brown fine sand. In a few small areas the soil is
moderately steep. In some areas the surface layer is
darker and is thicker than 10 inches.

Included with this soil in mapping are small areas of
Ipage soils. Ipage soils are moderately well drained, are
mottled above a depth of 40 inches, and are on lowear
parts of the landscape than the Valentine soil. The
included soils make up about 5§ to 10 percent of the unit.

Permeability of this Valentine soil is rapid. The
available water capacity is low. Runoff is sfow. The water
intake rate for irrigation is very high. The organic matter
content and natural fertility are low.

Nearly all the acreage of this soil is in native grass and
is used mainly for grazing. The few remaining areas are
in irrigated crops.

This soil is generally not suited to dryland tarming
because of the sandy texture and severe hazard of
erosion.

If irrigated, this soil is poorly suited to corn, alfalfa, and
intraduced grasses. Soil biowing is a severe hazard if the
surface is not protected. Use of close growing crops,
leaving crop residue on the surface, and using a winter
cover crop helps prevent soil blowing. Conservation
tillage practices, such as no-till and eco-fallow, leave all
or most of the crop residue on the surface and help
control soil blowing. Use of manure helps improve the
organic matter content and fertility. Supplementat
application of fertilizers, such as nitrogen and
phosphorus, is needed for maximum crop growth.
Irrigation water needs to be applied lightly and often
because of the low available water capacity. Nutrients
can be lost by leaching if excessive amounts of waler
are applied.

This soil is suited to use as rangeland, and this use is
effective in controlling soil blowing. Overgrazing by
livestock and untimely haying or improper mowing height
reduce the protective plant cover and cause
deterioration of the native plants. Overgrazing can resuit
in severe loss by soil blowing and in the creation of
blowouts. The range can be maintained or improved by
proper grazing use, timely deferment of grazing or
haying, and the use of a rotation system under which no
range unit is grazed at the same time in successive
years. Range seeding may be needed to stabilize some
eroded areas.

This soil provides a fair site for trees and shrubs in
windbreaks. Adapted species show fair growth and
survival. Drought and soil blowing are the principal
hazards to seedlings and young trees. Trees need to be
planted in a shallow furrow with as little disturbance of
the soil as possible in order to prevent soil blowing,
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which can cover the small trees with drifting sand during
high winds. Supplemental water can be applied during
periods of insufficient rainfall. Sod needs to be
maintained between the rows and also within the row.
Areas near the trees can be hoed by hand or treated
with an appropriate herbicide.

This soil readily absorbs the effluent from septic tanks,
but it does not adequaiely filter the effluent. Sewage
lagoons need to be lined or sealed to prevent seepage.
Some grading may be needed to modify the slope and
shape the lagoon. The walls and sides of temporary
shallow excavations need to be shored to prevent
sloughing or caving. This soil is generally suited to use
as a site for dwellings and roads and streets.

This soil is assigned to capability units Vle-5, dryland,
and |Ve-12 imigated, and to the Sands range site and
windbreak suitability group 7.

VnE—Valentine fine sand, 9 to 17 percent slopes.
This soil is deep, moderately steep, and excessively
drained. It is on the rolling parts of the sandhills. Areas
rangs from 10 to about 1,200 acres.

Typically, the surface layer is grayish brown, loose fine
sand about 3 inches thick. The next layer is brown, loose
fine sand about 4 inches thick. The underlying material
to a depth of 60 inches or more is pale brown fine sand.
In a few small places the soil is steep. Also, in some
areas the surface layer is darker and over 10 inches
thick.

Included with this soil in mapping are small areas of
Ipage soils. These soils are moderately well drained, are
mottied above a depth of 40 inches, and are on lower
parts of the landscape than the Valentine soil. The
included soils make up about 3 to 5 percent of the unit.

Permeability of this Valentine soil is rapid. The
available water capacity is low. Runoff is slow. The
organic matter content and natural fertility are low.

This soil is not suiled to cultivated crops, either
dryland or irrigated, because of the excessive slope,
sandy texture, and very severe hazard of erosion.

All the acreage of this soil is in native grass and used
mainly for grazing. A few areas are mowed for hay.

This soil is suited 1o use as rangseland, and this use is
effective in controliing soil blowing. Overgrazing by
livestock and untimely haying or improper mowing haight
reduce the protective plant cover and cause
deterioration of the native grasses. Overgrazing can
result in severe loss by soil blowing and the creation of
blowouts. The range can be maintained or improved by
proper grazing use, timely delerment of grazing or
haying, and the use of a rotation system under which no
range unit is grazed at the same time in successive
years. Range seeding may be needed to stabilize
severely eroded areas.

This scil provides a fair site for frees and shrubs in
windbreaks. Adapted species show fair growth and
survival. Drought and soil blowing are the principal
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hazards to seedlings and young trees. Trees should be
planted in a shallow furrow with as little disturbance of
the soil as possible in order to prevent soil blowing.
During high winds, drifting sand can cover the small
treos. Supplemental water may be needed during times
of insufficient rainfall. Sod can be maintained between
the rows and also within the row to prevent soil blowing.
The sod can be mowed. Areas near the trees can bs
hoed by hand.

This soil readily absorbs the effluent from septic tanks,
but it does not adequately filter the effluent. The poor
filtering capacity of the soil may result in pollution of the
ground water. Sewage lagoons need to be lined or
sealed to prevent seepage, and extensive grading is
required to madify the slope and shape the lagoons. If
dwellings are constructad on this soil, they should be
designed to complement the slope or the site should be
graded. The walls or sides of temporary shallow
excavations need to be shored to prevent sloughing or
caving. Cuts and fills are generally needed to provide a
suitable grade for roads and streets.

This soil is assigned to capability unit Vle-5, dryland,
and to the Sands range site and windbreak suitability
group 7.

VnF—Valentine fine sand, hilly. This soil is deep and
excessively drained. It is on the higher parts of the
sandhills where high dunes are common. The hilly
slopes are commonly short and very steep and range
from 17 to 60 percent. Catsteps are common on the
steepest part. Areas range from 20 to about 3,500 acres.

Typically, the surface layer is grayish brown, loose fine
sand about 2 inches thick. The underlying material to a
depth of 60 inches or more is pale brown fine sand. In
some areas the soil is only moderately steep.

Included with this soil in mapping are small blowout
areas that are almost barren of vegetation and are
generally on side slopes or on higher parts of the
landscape than the Valentine soil. These inclusions
make up about 2 to 5§ percent of this unit.

Permeability of this Valentine soil is rapid. The
available water capacity is low. Runoff is slow or
medium, depending primarily on the amount of
vegetation that is present. The organic matter content
and natural fertility are low.

All of the acreage of this seil is in native grass and is
used for grazing.

This soil is not suited to farming, either dryland or
irrigated, because of the exceassive slope, sandy texture,
and very severe erosion hazard.

This soil is suited to use as rangeland, and this use is
effective in controlling soil blowing and water erosion.
Overgrazing by livestock reduces the protective cover of
the native grasses. It also can result in severe loss by
soil blowing and in the creation of blowouts. The range
can be maintained or improved by proper grazing use,
timely deferment of grazing, and the use of a rotation
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system under which no range unit is grazed at the same
time in successive years.

This soil is generally not suited to trees or shrubs in
windbreaks. The survival rate is poor. In some places
plantings can be made if special procedures, such as
site preparation and hand planting, are applied.

This soil generally is not suited to use as septic tank
absorption fields because of the steep slopes. A suitable
alternate site is needed. If dwellings are constructed on
this sail, they should be designed to complement the
siope or the site should be graded. The walls or sides of
temporary shallow excavations need to be shored to
prevent sloughing or caving. Cuts and fills are needed to
provide a suitable grade for roads.

This soil is assigned to capability unit Vile-5, dryland,
and to the Choppy Sands range site and windbreak
suitability group 10,

VtB—Vetal fine sandy loam, 0 to 3 percent slopes.
This deep, nearly level and very gently sloping, well
drained soil is on foot slopes and in the upland swales.
Most areas are long and narrow and range from 5 to
about 200 acres.

Typically, the surface layer is dark gray, very friable
fine sandy loam about 10 inches thick. The subsurface
layer is grayish brown, very friable fine sandy loam about
14 inches thick. The next layer is grayish brown, very
friable fine sandy loam about 12 inches thick. The
underlying material to a depth of 80 inches or more is
light brownish gray, calcareous loamy fine sand and
contains a few small fragments of sandstone. In some
places the surface soil and the layer below that are very
fine sandy loam, and in some other areas they are loamy
very fine sand. Also, in places the surface soil is less
than 20 inches thick. In some areas sandstons bedrock
is at a depth of 40 to 60 inches.

Included with this soil in mapping are smail areas of
Bridget, Duroc, and Satanta soils. Bridget soils have a
thinner surface layer, less sand, and free carbonates
above a depth of 18 inches and are slighily lower on the
landscape than the Vetal soil. Duroc soils have less
sand, have more clay, and are generally lower on the
landscape. Satanta soils have a thinner surface layer,
have more clay and less sand, and are generally higher
on the landscape. The included soils make up about 5 to
15 percent of the unit.

Permeability of this Vetal soil is moderately rapid, and
the available water capacity is moderate. Runoff is slow.
The water intake rate for irrigation is moderately high.
The organic matter content is moderately low, and
natural fertility is high. Tilth is good. The soil can be tilled
throughout a wide range in moisture content.

Most of the acreage of this soil is farmed. Most of the
cultivated areas are used for dryland farming; a few are
irrigated. The remaining areas are mainly in native grass
and are used for grazing and haying.
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If used for dryland farming, this soil is suited to winter
wheat, alfalfa, and introduced grasses. Inadequate
summer rainfall commonly limits the selection and
growth of cultivated crops. Soil blowing is the principal
hazard on surfaces that are unprotected. Conservation
tillage practices, such as stubble mulching and eco-
fallow, keep crop residue on the surface and thereby
help to control soil blowing and conserve needed soil
moisture. The crop residue also helps maintain the
fertility, organic matter content, and tilth of the soil. Wind
stripcropping helps control soil blowing. Summer fallow
conserves moisture for use during the following growing
season.

If irrigated, this soil is suited to corn, field beans, sugar
beets, potatoes, alfalfa, and introduced grasses. Soil
blowing is the principal hazard if the surface is not
protected. A conservation tillage system, such as eco-
fallow or no-till, leaves all or part of the crop residue on
the surface and thereby helps control sail blowing and
conserves soil moisture. This soil is best suited to a
sprinkler irrigation system because of its moderately high
intake rate and because no land shaping is needed.
Some land leveling is needed for the satisfactory
operation of a gravity system. Bench leveling provides a
suitable grade so that water distribution is uniform.
Nuirients can be jost by leaching if excessive amounts of
irrigation water are applied. Row crops can be grown an
the contour if the sail is terraced and if sufficient crop
residue is maintained on the surface to prevent erosion,

This soil is suited to use as rangeland, and this use is
very effective in controlling soil blowing and water
erosion. Overgrazing by livestock and untimely haying or
improper mowing height reduce the protective plant
cover and cause deterioration of the nalive grasses.
Overgrazing can resuit in soil loss by soil blowing. The
range can be maintained or improved by proper grazing
use, timely deferment of grazing or haying, and the use
of a rotation system under which no range unit is grazed
at the same time in successive years.

This soil provides a good site for trees and shrubs in
windbreaks. Adapted species show fair growth and
survival. Soil blowing and drought are the principal
hazards. Seedlings and young trees may need
supplemental watering during times of insufficient rainfall.
Soil blowing can be controlled by maintaining strips of
sod or cover crops between the tree rows. Cultivation
generally needs to be restricted to the tree rows.
Competing vegetation in the tree rows can be controlied
by hand hoeing, rototilling, or careful use of selected
herbicides. Either tillage or chemical methods are
effective in preparing a favorable site for plantings.

This soil is generally suited to use as septic tank
absorption fields and as a site for dwellings. Sewage
lagoons need to be lined or sealed to prevent seepage.
Damage to roads and streets by frost action can be
reduced by providing good surface drainage. Crowning
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the road by grading and constructing adequate side
ditches help to provide the needed surface drainage.

This soil is assigned to capability units llle-3, dryland,
and lle-8, irrigated, and to the Sandy range site and
windbreak suitability group 5.

VtC—Vetal fine sandy loam, 3 to 6 percent slopes.
This deep, gently sloping, well drained soil is on foot
slopes and in concave areas of the uplands. Most areas
are narrow and long and range from 5 to about 75 acres.

Typically, the surface layer is dark grayish brown, very
friable fine sandy loam about 13 inches thick. The
subsurface layer is grayish brown, very friable fine sandy
loam about 13 inches thick. The next layer is light
brownish gray, very friable fine sandy loam about 12
inches thick. The upper part of the underlying material is
pale brown, loamy fing sand, and the lower part to a
depth of 60 inches or more is light gray, calcareocus
loamy fine sand. Many small and medium fragments of
sandstone are in the lower part. fn some places the
surface soil and the layer below that are very fine sandy
loam, and in some other areas they are loamy very fine
sand. Also, in places the surface soil is less than 20
inches thick. In some areas sandstone bedrock is at a
depth of 40 to 60 inches.

Included with this soil in mapping are small areas of
Bridget and Valent soils. Bridget soils have a thinner
surface layer, have less sand, have free carbonates
above a depth of 18 inches, and are generally lower on
the landscape than the Vetal soil. Valent soils are
coarser in texture, have a thinner surface layer, and are
slightly higher on the landscape. The included soils make
up about 5 to 10 percent of the unit.

Permeability of this Vetal soil is moderately rapid, and
the available water capacity is moderate. Runoff is slow.
The water intake rate for irrigation is moderately high.
The organic matter content is moderately low, and
natural fertility is high. Tilth is good. This soil can be
tilled throughout a wide range in moisfure content.

Most of the acreage of this soil is farmed. Most
cultivated areas are used for dryland farming; a few are
irigated. The remaining areas are mainly in native grass
and are used for grazing or are mowed for hay.

If used for dryland farming, this soil is suited to winter
wheat, introduced grasses, and alfalfa. Inadequate
summer rainfall usually limits the selection of cultivated
crops that can be successfully grown. Soil blowing is the
principal hazard on sail surfaces that are unprotected.
Conservation tillage practices, such as stubble mulching
and eco-faliow, help keep all or part of the crop residue
on the surface and thereby help control soil blowing and
conserve needed moisture. The crop residue helps
maintain the fertility, organic matter content, and tilth of

the soil. Wind stripcropping helps control soil blowing.
Summer fallow conserves soil moisture for use during
the following growing season.

If irrigated, this soil is suited to corn, field beans, sugar
beets, potatoes, alfalfa, and introduced grasses. Soil
blowing is the principal hazard if the surface is not
protected. Rilling by water can also be a hazard on
these slopes. A conservation tillage system, such as
stubble mulching or no-tilt, keeps all or most of the crop
residue on the surface and thereby controls soil blowing
and water erosion. This soil is bast suited to a sprinkler
irrigation system because of the moderately high intake
rate and because land shaping is not needed. Plant
nutrients can be lost by leaching if excessive amounts of
irrigation water are applied. This soil responds well to
irigation water and to applications of fertilizer. This soil
can be irrigated by a gravity system if it is bench leveled
to prevent erosion. Contouring can be used in
combination with terracing if crop residue remains on the
surface tc help control erosion.

This soil is suited to use as rangeland, and this use is
effective in controlling soil blowing and water erosion.
Overgrazing by livestock and untimely haying or impropar
maowing height reduce the protective plant cover and
cause deterioration of the native plants. Overgrazing can
result in soil loss by soil blowing. The range can be
maintained or improved by proper grazing use, timely
deferment of grazing or haying, and the use of a rotation
system under which no range unit is grazed at the same
time in successive years.

This soil provides a good site for trees and shrubs in
windbreaks. Adapted species show fair growth and
survival. Soil blowing and drought ars the principal
hazards. Seedlings and young trees may need
supplemental watering during periods of insufficient
rainfall. Soil blowing can be controlled by maintaining
strips of sod or an annual cover crop between the tree
rows. Competing vegetation in the row can be controlled
by timely cultivation or by the careful use of appropriate
herbicides. Tillage or chemical methods are effective in
preparing a favorable site for plantings.

This soil is generally suited to use as septic tank
absorption fields and as a site for dwsllings. Sewage
lagoons need to be lined or sealed to prevent seepage.
Damage to roads and streets by frost action can be
reduced by providing good surface drainags. Crowning
the road by grading and constructing adequate side
ditches help to provide the needed surface drainage.

This soil is assigned to capability units llle-3, dryland,
and llle-8, irrigated, and to the Sandy range site and
windbreak suitability group 5.
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Prime farmland is one of several kinds of important
farmlands defined by the U.S. Department of Agriculture.
it is of major importance in providing the nation's short-
and long-range needs for food and fiber. The supply of
high quality farmland is limited, and the U.S. Department
of Agriculture recognizes that government at local, state,
and federal levels, as well as individuals, must
encourage and facilitate the wise use of our nation’s
prime farmland.

Prime farmland is defined as the land best suited to
producing fcod, feed, forage, fiber, and cilseed crops.
When it is treated and managed using acceptable
{farming methods, it has the soil quality, growing season,
and moisture supply needed to economically produce a
sustained high yield of crops. These high yields are
produced with minimal expenditure of energy and
economic resources, and farming this land results in the
least damage to the environment.

Prime farmland may now be in cropland, pasture, or
woodland or it may be in other uses, but it is not urban
and built-up land or water areas. It must either be used

for producing food or fiber or be available for these uses.

Prime farmland usually has an adequate and
dependable supply of moisture from precipitation or
irrigation. The temperature and growing season are
favorable. The level of acidity or alkalinity of the soil is
acceptable. Prime farmland has few or no rocks and is
permeable to water and air. It is not excessively erodible
or saturated with water for long periods and is not

frequently flooded during the growing season. The slope
ranges mainly from 0 to 6 percent. More detailed
information on the criteria for prime farmland can be
obtained at the local office of the Soil Conservation
Sarvice.

About 347,900 acreas, or 51 percent, of Box Butle
County meets the soil requirements for prime farmland.

A recent trend in land use in some parts of the county
has been the loss of some prime farmland to industrial
and urban uses. This loss to other uses puts pressure on
marginal lands, which generally are more erodible,
droughty, and difficult to cultivate, and usually less
productive.

Soil map units that make_up prime farmland in Box
Butte County are shown in|table §| This list does not
constitute a recommendation for a particular land use.
The extent of each listed map unit is shown in table 4.
The location is shown on the detailed soil maps in the
back of this publication. The soil qualities that affect use
and management are described in the section “Detailed
Soil Map Units.”

Soils that have limitations—a high water table,
flooding, or Inadegquate moisture from rainfall—may
qualify as prime farmland if these limitations are
overcome by such measures as drainage, flood control,
or irrigation. In table 5, the measures used to overcome
the limitations are shown in parentheses after the map
unit name. Onsite evaluation is necessary to see if these
limitations have been overcome by corrective measures.
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Use and Management of the Soils

This soil survey is an inventory and evaluation of the
soils in the survey area. It can be used to adjust land
uses to the limitations and potentials of natural
resources and the environment. Also, it ¢an help avoid
soil-related failures in land uses,

In preparing a soil survey, soil scientists,
conservationists, engineers, and others collect extensive
field data about the nature and behavior characteristics
of the sails. They collect data on erosion, droughtiness,
flooding, and other factors that affect various soil uses
and management. Field experience and collected data
on soil properties and performance are used as a basis
in predicting soil behavior.

Information in this section can be used to ptan the use
and management of soils for crops and pasture; as
rangeland; for windbreaks; as sites for buildings, sanitary
facilities, highways and other transportation systems, and
parks and other recreation facilities; and for wildlife
habitat. It can be used to identify the potentiais and
limitations of each soil for specific land uses and to help
prevent construction failures caused by unfavorable soil
properties.

Planners and others using soil survey information can
evaluate the effect of specific land uses on productivity
and on the environment in all or part of the survey area.
The survey can help planners to mainiain or create a
land use pattern in harmony with the natural soil.

Contractors can use this survey to locate sources of
sand and gravel, roadfill, and topsoil. They can use it to
identify areas where bedrock, wetness, or very firm soil
layers can cause difficulty in excavation.

Health officials, highway officials, engineers, and
others may also find this survey useful. The survey can
help them plan the safe disposal of wastes and locate
sites for pavements, sidewalks, campgrounds,
playgrounds, lawns, and trees and shrubs.

Crops and Pasture

Witliam E. Reinsch, conservation agronomist, Soil Conservation
Sarvice, halped prepare this section.

General management needed for crops and pasture is
suggested in this section. The crops or pasture plants
best suited to the soils, including some not commonly
grown in the survey area, are identified; the system of
land capability classification used by the Soil
Conservation Service is explained; and the estimated

yields of the main crops and hay and pasture plants are
listed for each soil.

Planners of management systems for individual fields
or farms should consider the detailed information given
in the description of each soil under ""Detailed Soil Map
Units.” Specific information can be obtained from the
local office of the Soil Conservation Service or the
Cooperative Extension Service.

According to the Nebraska Agriculture Statistics, about
53 percent of the total land in farms in Box Butte County
is used as cropland and pasture. The largest acreage is
used for dryland winter wheat and faliow. The rest is
used mainly for irrigated field beans, corn, and sugar
bests. About 24 percent of the cropland is irrigated.

The potential of soils in the county for increased
production of food is good. Soils that are in land
capability classes | through IV under dryland farming or
irrigation are suited 10 use as cropland.

Management for Dryland Crops

Good management practices for dryland crops are
those that reduce runoff and the risk of water erosion
and soil blowing, conserve moisturs, and improve tilth.
Most of the soils are suitable for crops. In many areas,
however, erosion is a severe hazard and should be
controlled by suitable conservation practices.

Level terraces, contour farming, grassed waterways,
and a conservation tillage system, which keeps crop
residue on the surface, help to control water erosion.
Keeping crop residue on the surface or growing a
protective plant cover helps to prevent sealing and
crusting of the soil during and after heavy rains. The
moisture supply is increased in winter because the
stubble catches drifting snow.

Soil blowing is a hazard on nearly all tillable soils,
especially during periods when the amount of rainfall is
below averags. It can be controlled by a conservation
tilage system, which leaves crop residue on the surface,
and by wind stripcropping. Planting row crops on the
more productive soils and planting hay, pasture plants,
or close-grown crops, such as small grain and alfalfa, on
the stesper, more erodible soils help to control both soil
blowing and water erosion. In many places, proper use
of the land alone can reduce the hazard of erosion.

in Box Butte County, an insufficient amount of rainfall
is the main limitation affecting dryland crops. A cropping
system that consarves moisture and controls water
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erosion and sail blowing is needed. A cropping system is
the sequence of crops grown on a field and the
management needed to conserve soil and water. It
shouid preserve tilth and fertility, maintain a protective
plant cover, and control weeds as well as insects and
disease on soils used for dryland crops. The cropping
system selected should be the one best suited to the
s0il. For example, on Satanta fine sandy loam, 6 to 9
percent slopes, it should include a conservation tillage
system that maintains 1,500 pounds per acre of small
grain residue on the surface to protect the scil from
water erosion and soil blowing. On Keith loam, 0 to 1
percent slopes, however, 1,000 pounds of small grain
residue will protect the soil from erosion.

Preparing a seedbed helps tc control weeds and to
provide a favorable growing medium for plants. If tillage
is excessive, however, the granular structure in the
surface breaks down and tilth deteriorates. Tillage should
be kept at a minimum. Various methods are used to
reduce tillage in Box Butte County. Examples of methods
that are well suited to all of the commonly grown crops
are (1) a fallow system in which weeds are controlled by
use of herbicides rather than by tillage; (2) a system in
which the soil is tilled with disks or chisels, which keep
tillage at a minimum and keep crop residue on the
surface; and (3) a stubble mulching system in which crop
residue from winter wheat remains on the surface after
the soil is tilled. Grass seed can be drilled into a cover of
stubbie without further seedbed preparation.

Additional nutrients are needed in some of the soils
used for dryland crops. The kinds and amounts of
fertilizer to be applied should be based on the results of
soil tests and on the content of moisture in the soil at
the time of application. (f the subsoil is dry and the
amount of rainfall is low, fertilizer should be applied at a
slightly lower rate than that needed when the soil is
moist. On all soils used for nonlegume crops, nitrogen
fertilizer is beneficial. Phosphorus and zinc are
commonly needed on the more eroded soils and in
areas that are cut for terraces, diversions, or benches.
The amount of fertilizer needed on soils used for dryland
crops is smaller than the amouni needed on soils used
for irrigated crops, because the plant population is lower.

On the soils assigned to capability subclass llg, such
as Keith loam, 1 to 3 percent slopes, the best
management includes a cover of crop residue, wind
stripcropping, applications of fertilizer or feedlot manure,
selection of suitable crop varieties, and a planned crop
rotation. On the soils assigned to capability subclass lile,
such as Keith loam, 3 to 8 percent slopes, the best
management includes a cover of crop residue throughout
the winter, wind stripcropping, temracing, and a
conservation tillage system that leaves, per acre, about
3,000 pounds cof corn or sorghum residue or 1,500
pounds of small grain residue on the surface after the
crops are planted. If the siope is more than 10 percent,
grasses and legumes are needed in the ¢cropping
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sequence to control water erosion. The conversion of
cropland to pasture or hayland is an economic
alternative for land in class IV.

Some soils in Box Butte County, such as Scott Variant,
are subject to ponding. Unless the ponding can be
controlled, the crops selected far planting should be
those that can grow in a wet soil.

Some soils are saline or sodic and are unfavorable for
many plants that are climatically adapted. Examples of
such soils are Las Animas-Lisco very fing sandy loams;
Janise loamy fine sand, overblown; Janise loamy fine
sand, drained, overblown; Janise loam, drained; and
Janise loam. Saline or sodic (alkali} conditions affect the
kind and production of crops and forage plants. Drainage
by surface ditches or by subsurface drains can improve
these soils where adequate outlets are available. Crops
and forage plants that have a good degree of salt
tolerance can be grown. Barley, sugar beets, and winter
wheat are more tolerant than field beans, corn, and
potatoes. Forage species such as tall wheatgrass and
birdsfoot trefcil are more tolerant than alfalfa or
orchardgrass. Applications of feedlot manure and
commercial fertilizer, particularly phosphorus, help
overcome the low fertility of these soils. Gypsum and
sulfur can be applied on a trial basis, but results in the
field are commonly disappointing.

Applications of herbicide are effective in controlling
weeds. The kind and amount applied, however, should
be carefully controlled. The application rate shouid be
determined by the colloidal clay and humus fraction of
the soil, which is responsible for most of the chemical
activity in the soil. Application of a large amount of
herbicide results in crop damage on sandy soils, which
have a low content of colloidal clay, and on soils that
have a moderately low or low content of organic matter.
Applying herbicides according to the kind of soil can
lessen the danger of damage to crops.

Management for Irrigated Crops

About 24 percent of the cropland in Box Butte County
is irrigated. Corn and dry, edible beans and sugar beets
are the principal irrigated crops. A smaller acreage is
used for alfalfa hay, wheat, and potatoes. Corn, beans,
and sugar beets ¢an be irrigated by the furrow or
sprinkler methad. For alfalfa, the border, contour ditch,
corrugation, or sprinkter method can be used. Wheat is
irrigated under sprinkier systems, usually in rotation with
beans or corn. The irrigation water is drawn from wells,

The management needed in irrigated areas includes
selecting a proper cropping sequence, land leveling to
provide a proper grade for the even distribution of
irrigation water, using measures that conserve moisture
and control water erosion, and ensuring that the rate at
which water is applied does not exceed the intake rate
of the sail.
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The cropping sequence on sails that are well suited to
irrigation is dominated by row crops. One that includes
different row crops, small grains, and alfalfa or grass
helps to control the diseases and insects that are
common if the same crop is grown year after year.

A gently sloping soil, such as Keith loam, 3 tc &
percent slopes, is subject to water erosion in areas
where it is irrigated by furrows that run dewnslope.
Contour bench leveling or a combination of contour
furrows and parallel terraces helps to control water
erosion in these areas. in areas where a sprinkler
system is used, terracing, contour farming, grassed
waterways, and a conservation tillage system, which
keeps crop residue on the surface, help to control water
erosion. They also conserve water,

It an adequate amount of water is available, sprinklers
are most effective on the moderately coarse and coarse
textured soils and can be used on the more sloping and
nearly level soils. The sprinklers are either the center-
pivol type, which revalve around a central point, or are
sets of sprinklers installed at various locations in the
field. The water can be applied at a rate that does not
exceed the intake rate of the soil and thus result in
excessive runoff. Because the water can be carefully
controlied, sprinklers are effective in helping to establish
new pastures on moderately steep soils. In summer,
however, much of the water is lost through evaporation.
Keeping crop residue on the surface increases the intake
rate and decreases the evaporation rate. Wind drift can
result in an unaven distribution of water in some areas.

Soil holds only a limited amount of water. The silt
loams and loams in Box Butte County, for example, hold
about 2 inches of available water per foot of soil depth.
Thus, a soil that is 4 feet deep and is planted to a crop
that sends its roots to that depth can hold about:8
inches of water available for that crop. Irrigation should
begin when about one-half of the available water has
been used by the crop. Applying the water at regular
intervals helps to keep the soil moist throughout at all
times. The interval varies according to the crop and the
time of year.

A tailwater recovery pit at the end of a field that is
furrow irrigated helps to trap runoff of excess irrigation
tailwater. This water can then be pumped to the upper
end of the field and used again. These pits increase the
afficiency of the irrigation system and conserve the
supply of underground water.

All of the soils in Nebraska are assigned to irrigation
design groups, which are described in the Nebraska
Irrigation Guide (72). The Arabic numerals shown in the
designations of irrigation capability units at the end of
map unit descriptions under the heading “Detailed Soil
Map Units” indicate the irrigation design groups to which
the soils are assigned.

Assistance in planning and designing an irrigation
system is availabie through the local office of the Soil
Conservation Service or the county agricultural agent.
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Estimates concerning cost of equipment can be obtained
from dealers and manufacturers of irrigation equipment.

Managing Pasture and Hayland

Areas that are used for hay or pasture should be
managed for maximum production. Use of a rotation
system that results in a uniform distribution of grazing is
needed. Many forage plants are a good source of
minerals, vitamins, protein, and other nutrients. A well
managed pasture can provide a balanced ration
throughout the growing season. Adding plant nutrients to
the soil helps to obtain maximum production. The kinds
and amounts of fertilizer needed should be determined
by soil tests. If pastures are irrigated, a high level of
management is needed.

A mixture of grasses and legumes can be grown in
rotation with grain crops on many soils. The grasses and
legumes improve tilth, increase orgainic matter content,
and help to control erosion. They are ideal as part of a
conservation cropping system.

The most commonly grown grasses for irrigated
pasture are smooth brome and orchardgrass. Other
grasses and legumes that are adapted to imigation in
Box Butte County are intermediate wheatgrass, meadow
brome, and creeping foxtail. Legumes that may have a
potential for pasture are birdsfoot trefoil and cicer
milkvetch. Irrigated pastures in the county can produce
750 to 900 pounds of beef per acre with a high levet of
management.

Grasses that have potential for production of dryland
pasture are crested wheatgrass, intermediate
wheatgrass, pubescent wheatgrass, and western
wheatgrass. Smooth brome is well suited to the lower,
wetter soils.

Grasses and legumes used for pasture and hayland,
both irrigated and dryland, require additional plant
nutrients for maximum production. The kinds and
amounts of fertilizer needed should be determined by a
s0il test,

Yields Per Acre

The average yields per acre that can be expected of
the principal nder a high level of management
are shown in[table 6.| 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.

The yields are based mainly on the experience and
records of farmers, conservationists, and extension
agents. Available yield data from nearby counties and
results of field trials and demonstrations are also
considered.

The managemeni needed to obtain the indicated
yields of the various crops depends on the kind of s0il
and the crop. Management can include drainage, erosion
control, and protection from fiooding; the proper planting
and seeding rates; suitable high-yielding crop varieties;
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appropriate and timely tillage; control of weeds, plant
diseases, and harmful insects; favorable soil reaction
and optimum levels of nitrogen, phosphorus, potassium,
and trace elements for each crop; effective use of crop
residue, barnyard manure, and green-manure crops; and
harvesting that insures the smallest possible loss.

For vields of irrigated crops, it is assumed that the
irrigation system is adapted to the soils and to the crops
grown, that good quality irrigation water is uniformly
appiied as needed, and that tillage is kept to a minimum.

The estimated yields reflect the productive capacity of
each soll for each of the principai crops. Yields are likety
to increase as new production technology is developed.
The productivity of a given soil compared with that of
other scils, however, is not likely to change.

Crops other than those shown iare grown in
the survey area, but estimated yields are not listed
because the acreage of such crops is smali. The local
office of the Soil Conservation Service or of the
Cooperative Extension Service can provide information
about the management and productivity of the soils for
those crops.

Land Capabillity Classification

Land capability classification shows, in a general way,
the suitability of soils for most kinds of field crops. Crops
that require special management are excluded. The soils
are grouped according to their limilations for field crops,
the risk of damage if they are used for crops, and the
way they respond to management. The grouping does
not take into account major and generally expansive
landforming that would change siope, depth, or other
characterislics of the soils, nor does it consider possible
but unlikely major reclamation projects. Capability
classification is not a substitute for interpretations
designed to show suitability and limitations of groups of
soils for rangefand, for woodland, and for engineering
purposes.

In the capability system, soils are generally grouped at
three levels: capability class, subclass, and unit. These
levels are defined in the following paragraphs.

Capability classes, the broadest groups, are
designated by Raman numerals | through VIIl. The
numerals indicate progressively greater limitations and
narrower choices for practical use. The classes are
defined as follows:

Class | soils have few limitations that restrict their use.

Class Il scils 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 |V soils have very severe limitations that reduce
the choice of plants or that require very careful
management, or both.
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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 Vill soils and miscellaneous areas 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, &, w, s, or
¢, to the class numeral, for example, lle. The letter
shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation {in some soils the wetness can be partly
corrected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used in anly some parts of the United States,
shows that the chief limitation is climate that is very cold
or very 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. They have
other limitations that restrict their use to pasture,
rangeland, woodland, wildlife habitat, or recreation.

Capability units are soil groups within a subclass. The
soils in a capability unit are enough alike to be suited to
the same crops and pasture plants, to require similar
management, and to have similar productivity. Capability
units are generally designated by adding an Arabic
numeral to the subclass symbol, for example, llw-4 or
llle-3.

The acreage of soiis in each capability class and
subclass is shown in table 7.|The capability classification
of each map unit is given in the section “Detailed Soil
Map Units.”

Rangeland

Peter N. Jansen, range conservationist, Soil Conservation Service,
helped to prepare this section.

Rangeland amounts to approximately 46 percent of
the total agricultural land in Box Butte County. It is
targely in the sandy uplands in the western and southern
areas of the county. It is also in the broken lands
associated with the Niobrara River drainageway.
Rangeland is common in the Sarben-Busher, Valent-
Dailey, Busher-Valent-Tassel, Norrest-Canyon-Creighton,
and Valentine soil associations. These are described
under the heading “General Soil Map Units.”

The majority of the rangeland is in Sandy, Sands,
Shallow Limy, Saline Subirrigated, and Saline Lowland
range sites. The remainder is in Silty, Limy Uplands,
Subirrigated, Wet Subirrigated, Silty Lowland, Sandy
Lowland, Silty Overflow, Clayey Overflow, Shallow to
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Gravel, Wet Land, and Choppy Sands range sites. The
average size of ranches or livestock farms in Box Butte
County is about 4,000 acres.

The raising of livestock, namely cow and calf herds,
with calves sold in the fall as feeders, is the largest
agricultural industry in the county. The rangeland is
generally grazed 8 to 10 months (spring to early winter),
and hay is fed to livestock the rest of the year.

Approximately one-half of the rangeland has been
depleted or is not producing its potential in kinds and
amounts of native plants. This is largely because of
overgrazing. Commonly these overgrazed pastures are
producing an abundance of low quality plants, grasses,
and forbs. The productivity of the range can be
increased by such proper range management practices
as proper grazing use; deferment or rest; planned
grazing systems; and range seeding or brush and weed
management, or both.

Some areas of the rangeland are used for production of
native hay. These areas, which are called meadows,
commonly occur where the water table is high fig. 9).
They are associated with the Wet Land, Wet Subi igated,
Subirrigated, and Saline Subirrigated range sites. The
dominant vegetation in meadows includes big bluestem,
little bluestem, indiangrass, switchgrass, alkali sacaton,
prairie cordgrass, and various members of the sedge
family. Mowing has reduced the large population of native
forbs (wildflowers).
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Production in native meadows can be maintained or
improved by proper haying management. The optimum
time for mowing is prior to the emergence of the
seedhead’s flowers. Maximum storage of carbohydrates
occurs when the seed is ripe or mature. This period
coincides with the frost period for the dominant grasses.
If the meadows are cut earlier, the grasses are higher in
quality, and this is reflected later through livestock
performance.

Mowing height is important in maintaining the stands
of grasses and high forage production. Meadows should
not be mowed closer than 3 inches to maintain high
plant vigor.

Meadows should not be grazed when the soil is wet or
when the water table is within 6 inches of the surface.
Grazing at those times could result in the formation of
small bogs or mounds and the consequent difficulty in
mowing. Meadows can be grazed for the aftermath or
regrowth after frost.

At the end of each map unit description, the soil or
soils in that unit are placed in an appropriate range site
according to the kind and amount of vegetation that is
grown on the soil if the site is in climax condition. The
interpretations for each range site in the county are in
the Technical Guide, which is available at the local office
of the Soil Conservation Service. Livestock farmers and
others who want technical help with reseeding cropland

Figure 9.—Janise loam, 0 to 2 percent slopes, is commonly used for production of native hay. The soil is strongly alkali and has a season-
al high water table.
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to rangeland, with setting up a planned grazing system,
or with other aspects of a range program shouid contact
the local office of the Soil Conservation Service.

in areas that have similar climate and topography,
differences in the kind and amount of vegetation
produced on rangeland are closely related to the kind of
soil. Effective management is based on the relationship
betwesn the soils and vegetation and water.

Table 8|shows, for each soil, the range site; the total
annual production of vegetation in favorable, normal, and
unfavorable years; the characteristic vegetation; and the
average percentage of each species. Only those soils
that are used as rangeland or are suited to use as
rangeland are listed. Explanation of the column hegdings
in| tabie 8(follows.

A range site is a distinctive kind of rangeland that
produces a characteristic natural plant community that
differs fram natural plant communities on other range
sites in kind, amount, and proportion of range plants.
The relationship between soils and vegetation was
established during this survey; thus, range sites generally
can be determined directly from the soil map. Soil
properties that affect moisture supply and piant 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 is the amount of vegetation that can
be expected to grow annually on well managed
rangeland that is supporting the potential natural plant
community. It includes alfl vegetation, whether or not it is
palatable to grazing animals. It inciudes the current
year's growth of leaves, twigs, and fruits of woody
plants. It does not include the increase in stem diameter
of trees and shrubs. It is expressed in pounds per acre
of air-dry vegetation for favarable, normal, and
unfavorable years. In a favorable year, the amount and
distribution of precipitation and the temperatures make
growing conditions substantially better than average. In a
normal year, growing conditions are about average. In an
unfavorable year, growing conditions are well below
average, generally because of low available soil
maoisture.

Dry weight is the total annual yield per acre of air-dry
vegetation. Yields are adjusted to a common percent of
air-dry moisture content. The relationship of green weight
to air-dry welght varies according to such factors as
exposure, amount of shade, recent rains, and
unseasonable dry pericds.

Characteristic vegetation—the grasses, forbs, and
shrubs that make up most of the potential natural plant
community on each soil—is listed by common name.
Under composition, the expected percentage of the total
annual production is given for each species making up
the characteristic vegetation. The amount that can be
used as forage depends on the kinds of grazing animals
and on the grazing season.
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Range management requires a knowledge of the kinds
of soil and of the potential natural plant community. It
also requires an evaluation of the present range
condition. Range condition is determined by comparing
the present plant community with the potential natural
plant community on a particular range site. The more
closely the existing community resembles the potential
community, the better the range condition. Range
condition is an ecological rating only. It does not have a
specific meaning that pertains to the present plant
community in a given use.

The objective in range management is fo 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 resulis in the optimum production of
vegetation, reduction of undesirable brush species,
conservation of water, and control of water erosion and
soil blowing. Sometimes, however, a range condition
somewhat below the potential meets grazing needs,
provides wildlife habitat, and protects soil and water
resources.

Native Woodland

Preparad by Keith A. Ticknor, forester, Soil Conservation Service.

Very little native woodland occurs in Box Butte County.
Black wiliow and eastern cottonwood are along the
bottom lands of the Niobrara River, Box Butte Creek,
and Dry Creek. Skunkbush sumagc is in most of
the steep canyon areas.

The native trees are mostly scattered and do not
make up a sufficiently large concentration to have
commercial value for wood products.

Windbreaks and Environmental Plantings

Keith A. Ticknor, forester, Soil Conservation Service, halped prepare
this section.

Most of the ranch headquarters and farmsteads in Box
Butte County are surrounded by trees, which were
planted at various times since the headquarters were
establishe Also, many 8- to 10-row shelterbelts
have been plantad throughout the county. Few trees or
shrubs grow naturally in the county.

In order for windbreaks to fulfill their intended purpose,
the species of trees or shrubs selected should be suited
to the soil on which they are planted. Selecting suitable
species helps to obtain maximum survival and growth
rates. Permeability, available water capacity, and fartility
greatly affect the growth rate of trees and shrubs.

An insufficient amount of moisture in the county
affects the survival rate. Drip irrigation helps to overcome
the moisture deficiency. Proper site preparation prior to
planting and control of weeds or other competing plants
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Figure 10.—This windbreak of redcedar and ponderosa pine on Alliance loam, 1 to 3 percent slopes, helps to protect a farmstead.

after planting are the major needs when a windbreak is
established and managed.

Many of the older windbreaks and shelterbelts are
deteriorating because they are crowded or because
short-lived trees and shrubs have reached or passed
maturity. Renovation is needed to restore the
effectiveness of the windbreaks.

Windbreaks protect livestock, buildings, and yards
from wind and snow. They also protect fruit trees’ and
gardens, and they furnish habitat for wildlife. Several
rows of low- and high-growing broadleaf and coniferous
trees and shrubs 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 depends on the erodibility
of the soil. Field windbreaks protect cropland and crops
from wind, hold snow on the fields, and provide food and
cover for wildlife.

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. To insure plant survival, a healthy planting stock
of suitable species should be planted properly on a well
prepared site and maintained in good condition.
hows the height that locally grown trees and
shrubs are expected to reach in 20 years on various
soils. The estimates in table 9 are based on
measurements and observation of established plantings
that have been given adequate care. They can be used
as a guide in planning windbreaks and screens.
Additional information on planning windbreaks and
screens and planting and caring for trees and shrubs
can be obtained from local offices of the Soil

Conservation Service or the Cooperative Extension
Service or from a nursery.

Recreation

Robert O. Koerner, biologist, Soil Conservation Service, helped
prepare this section.

The recreation activities available in Box Butte County
include swimming, waterskiing, fishing, picnicking, hiking,
and camping, and hunting for big game, small game, and
waterfowl.

The city of Alliance has an excellent park system that
includes picnic sites, a swimming pool, softball fields,
and a golf course. Jogging trails and nature study areas
are available also.

Box Butte County offers some of the best pheasant
hunting in the state. Big game hunting for antelope,
white-tailed deer, and mule deer is available during
regular seasons. Doves and, to a lesser extent, sharp-
tailed grouse provide sport for the hunter during regular
seasons.

The soils of the survey area are rated in
according to limitations that affect their suitability Tor
recreation. The ratings are based on restrictive soil
features, such as wetness, slope, and texture of the
surface layer. Susceptibility to flooding is considered. Not
considered in the ratings, but important in evaluating a
site, are the location and accessibility of the area, the
size-and shape of the area and its scenic quality,
vegetation, access to water, potential water
impoundment sites, and access to public sewerlines. The
capacity of the soil to absorb septic tank effluent and the
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ability of the soil to support vegetation are also
important. Solls subject to flooding are limited for
recreation use by the duration and intensity of flooding
and the season when flooding occurs. In planning
recreation facilities, onsite assessment of the height,

dur sity, and frequency of flooding is essential.

q table 10, [the degree of soll limitation is expressed

as slight, erate, or savere, Shight means that soll
properties are generally favorable and that limitations are
minor and easily overcome. Moderate means that
limitations can be overcome or alleviated by planning,
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 10 can be supplemented by
other information in this survey, for example,
interpretations for septic tank absorption fields in table

[13]and interpretations for dwellings without basements
and for local roads and streets in'm

Camp areas require site preparation such as shaping
and laveling the tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary
facilities and utllity lines. Camp areas are subject to
heavy foot traffic and some vehicular traffic. The best
soils have miid slopes and are not wet or subject to
flooding during the period of use. The surface has few or
no stones or boulders, absorbs rainfall readily but
remains firm, and is not dusty when dry. Strong slopes
and stones or boulders can greatly increase the cost of
constructing campsites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best solls for 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 increase the cost of shaping
sites or of building access roads and parking areas.

Playgrounds reguire 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 and boulders, Is firm after rains,
and Is not dusty when dry. If grading is needed, the
depth of the soil over bedrock or a hardpan should be
considered,

Paths and trails for hiking, horseback riding, and
bicycling should require little or no cutting and filling. The
best soils are not wet, are firm after rains, are not dusty
when dry, and are not subject to flooding more than
once a year during the period of use. They have
moderate slopes and few or no stones or boulders on
the surface.

Golf fairways are subject to heavy foot traffic and
some light vehicular traffic. Cutting or filling may be
required. The best soils for use as golf fairways are firm
when wet, are not dusty when dry, and are not subject to
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proionged flooding during the period of use. They have
moderate slopes and no stones or boulders on the
surface. The suitability of the scil for tees or greens is
not considered in rating the soils.

Wildlife Habitat

Robert O. Koerner, biologist, Soil Conservation Service, halped
prepare this section.

Soils affect the kind and amount of vegetation that is
available to wildlife as food and cover. They also affect
the construction of water impoundments. The kind and
abundance of wildlife depend largely on the amount and
distribution of food, cover, and water. Wildlife habitat can
be created or improved by planting appropriate
vegetation, by maintaining the existing plant cover, or by
promoting the natural establishment of desirable piants.
In| table 11] the soils in the survey area are rated
according to their potential for providing habitat for
various kinds of wildlife. This information can be used in
planning parks, wildlife refuges, nature study areas, and
other developments for wildlife; in selecting soils that are
suitable for establishing, improving, or maintaining
specific elements of wildlife habitat; and in determining
the intensity of management needed for each element of
the habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good indicates that the element or
kind of habitat is easily established, improved, or
maintained. Few or no limitations affect management,
and satisfactory results can be expected. A rating of Zair
indicates that the element or kind of habitat can be
established, impraved, or maintained in most places.
Moderately intensive management is required for
satisfactory results. A rating of poor indicates that
limitations are severe for the designated element or kind
of habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor indicates
that restrictions for the element or kind of habitat are
very severe and that unsatisfactory resuits can be
expected. Creating, improving, or maintaining habitat is
impractical or impossible.

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

Grain and seed crops are domestic grains and seed-
producing herbaceous plants. Soil properties and
features that affect the growth of grain and seed crops
are depth of the root zone, texture of the surface layer,
available water capacity, wetness, slope, surface
stoniness, and flood hazard. Soil temperature and soil
moisture are also considerations. Examples of grain and
seed crops are corn, wheat, oats, and grain sorghum.

Grasses and legurnes are domestic perennial grasses
and herbaceous legumes. Soil properties and features
that affect the growth of grasses and legumes are depth
of the root zone, texture of the surface layer, available
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water capacity, wetness, surface stoniness, flood hazard,
and slope. Soil temperature and soil moisture are also
considerations. Examples of grasses and jegumes are
fescue, lovegrass, smooth brome, clover, and alfalfa.

Wild herbaceous plants are native or naturally
established grasses and forbs, including weeds. Soil
properties and features that affect the growth of these
plants are depth of the root zone, texture of the surface
layer, available water capacity, wetness, surface
stoniness, and flood hazard. Soil temperature and soil
moisture are also considerations. Examples of wild
herbaceous plants are bluestem, goldenrod,
beggarweed, wheatgrass, and blue grama.

Harowood trees and woody understory produce nuts
or other fruit, buds, catkins, twigs, bark, and foliage. Sail
properties and features thal affect the growth of
hardwood trees and shrubs are depth of the root zone,
the available water capacity, and wetness. Examples of
these plants are oak, poplar, green ash, honeylocust,
apple, hawthorn, dogwood, hickory, willow, and eastern
cottonwood. Examples of fruit-producing shrubs that are
suitable for planting on soils rated good are Russian-
olive, autumn-olive, and wild plum.

Coniferous piants urnish browse and seeds. Soil
properties and features that affect the growth of
coniferous trees, shrubs, and ground cover are depth of
the root zone, available water capacity, and wetness.
Examples of coniferous plants are pine, spruce, fir,
cadar, and juniper.

Shrubs are bushy woody plants that produce fruit,
buds, twigs, bark, and foliage. Soil properties and
features that affect the growth of shrubs are depth of the
root zone, available water capacity, salinity, and soil
moisture. Examples of shrubs are mountainmahogany,
bitterbrush, snowberry, and big sagebrush.

Wetland plants are annual and perennial wild
herbaceous plants that grow on moist or wet sites.
Submerged or floating aquatic plants are excluded. Soil
properties and features affecting wetland plants are
texture of the surface layer, wetness, reaction, salinity,
slope, and surface stoniness. Examples of wetland
plants are smartweed, prairie cordgrass, rushes, sedges.
and reedgrasses.

Shalflow waier areas have an average depth of less
than 5 feet. Some are naturally wet areas. Others are
created by dams, levees, or other water-control
structures. Soil properties and features affecting shallow
water areas are depth to bedrock, wetness, surface
stoniness, slope, and permeability. Examples of shallow
water areas are marshes, waterfowl feeding areas, and
ponds.

The habitat for various kinds of wildlife is described in
the foliowing paragraphs.

Habitat for openland wildlife consists of cropland,
pasture, meadows, and areas that are overgrown with
grasses, herbs, shrubs, and vines. These areas produce
grain and seed crops, grasses and legumes, and wild
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herbaceous plants. The wildlife attracted to these areas
include bobwhite quail, pheasant, meadowlark, field
sparrow, cottontail, skunk, and red fox.

Habitat for woodiand wildlife consists of areas of
deciduous plants or coniferous plants or both and
associated grasses, legumes, and wild herbaceous
plants. Wildlife attracted to these areas include wild
turkey, coyote, woodcock, thrushes, woodpeckers,
squirrels, red fox, raccoon, deer, and opposum.

Habitat for wetiand wildlife consists of open, marshy or
swampy shallow water areas. Some of the wildlife
attracted to such areas are ducks, geese, shore birds,
muskrat, and beaver.

Habitat for rangeland wildlife consists of areas of
shrubs and wild herbaceous plants. Wildlife attracted to
rangeland include antelope, badger, deer, prairie grouse,
meadowlark, and long-billed curlew.

The 11 soil associations on the general soil map can
be grouped, as follows, according to the wildlife habitat
they support.

The Las Animas-Lisco association includes bottom
lands of the Nicbrara River Valley. It is mainly in native
grassland. in Box Butte County, the upper end of the
Niobrara River is very narrow, and very few trees are
along this stretch of the river. Rangeland wildlife—
antelope, white-tailed deer, and mule deer—are in this
association. Wet areas on the bottom lands harbor
waterfowl, shore birds, mink, muskrats, beaver, raccoon,
and oppossum.

The Busher-Valent-Tassel association, the Norrest-
Canyon-Creighton assaciation, the Sarben-Busher
association, the Valent-Dailey association, and the
Valentine association have many rangeland widelife
species, mainly antelope, white-tailed deer, mule deer,
prairie grouse, meadowlark, lark bunting, prairie dog.
coyote, cottontail, and jackrabbits. Trees and shrubs
occur only where they have been planted, and these are
confined mainly to farmsteads and field windbreaks. The
main species are redcedar, ponderosa pine, native plum,
chokecherry, hackberry, caragana, and Siberian elm.
Most of these plantings were planted as a part of the
Prairie States Forestry Project and are about the same
age. Some of the shelterbelts have golden flowering
currant as an understory plant, which makes good food
and cover for many kinds of wildlife. Along some
drainageways, native skurkbush sumac is common. This
provides browse for deer as well as food for birds and
other small animals.

The Alliance-Rosebud-Keith asseciation, the
Creighton-Oglala-Canyon association, the Satanta-
Jayem-Busher association, and the Alliance-Hemingford-
Satanta association are primarily in cropland. Winter
wheat-summer fallow is a common rotation under
dryland farming. Field beans, corn, sugar beets, and
alfalfa are grown under irrigation. This cropland provides
a variety of cover and food for openland wildlife, such as
pheasants and songbirds. Wheat is grown in rotation
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with fallow and is generally stripcropped to help control
soil blowing. The stripcropping provides diversity of
wildlife habitat. Field windbreaks and farmstead
shelterbeits, along with scattered trees and shrubs in
fence rows and roadside ditches, provide additional
cover that is especially important in winter. Some of the
side drainageways of Box Butte Creek have a perched
water table. This creates wetland areas, which attract
both waterfowl and shore birds.

The Janise-Lisco association is along Snake Creek
and is primarily in grassland. Marshy areas occur where
the water table is at or near the surface. Cattails and
other wetland vegetation are in these areas. Waterfowl,
shore birds, mink, muskrat, weasel, skunk, opossum, and
raccoon are common here, along with an abundance of
small mammais.

All the associations support habitat for mourning
doves.

Engineering

This section provides information for planning land
uses related to urban development and to water
management. Soils are rated for various uses, and the
most limiting features are identified. The ratings are
given in the following tables: Building site development,
Sanitary facilities, Construction materials, and Water
management. The ratings are based on observed
peiformance of the soils and on the estimated data and
test data in the “Soil Properties” section.

Information in this section fs intended for land use
planning, for evaluating land use afternatives, and for
planning site investigations prior to design and
construction. The information, however, has limitations.
For example, estimates and other data generally apply
only to that part of the soif within a depth of 5 or 6 feet
Because of the map scale, small areas of diffsrent soils
may be included within the mapped areas of a specific
soff.

The information is not site specific and does not
effminate the need for onsite investigation of the soils or
for testing and analysis by personnel experienced in the
dasign and construction of engineering works.

Government ordinances and regulations that restrict
certain land uses or impose specific design criteria were
not considered in preparing the information in this
section. Local ordinances and regulations need to be
considered in planning, in site selection, and in design.

Soil properties, site features, and observed
performance were considered in determining the ratings
in this section. During the fieldwork for this soil survey,
determinations were made about grain-size distribution,
liquid limit, plasticity index, soil reaction, depth to
bedrock, hardness of bedrock within 5 to 6 feet of the
surface, soil wetness, depth to a seasonal high water
table, slope, likelihood of flooding, naturat soil structure
aggregation, and soil density. Data were collected about
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kinds of clay minerals, mineralogy of the sand and silt
fractions, and the kind of adsorbed cations. Estimates
were made for erodibility, permeability, corrosivity, shrink-
swell potential, available water capacity, and other
behavioral characteristics affecting engineering uses.

This information can be used to (1) evaluate the
potential of areas for residential, commercial, industrial,
and recreation uses; (2) make preliminary estimates of
construction conditions; (3) evaluate alternative routes
for roads, streets, highways, pipelines, and underground
cables; (4) evaluate alternative sites for sanitary landfills,
septic tank absorption fields, and sewage lagoons; (5)
plan detailed onsite investigations of soils and geology;
(6) locate potential sources of gravel, sand, sarthfill, and
topsoil; (7} plan drainage systems, irrigation systems,
ponds, terraces, and other structures for soil and water
conservation; and (8) predict performance of proposed
small structures and pavements by comparing the
performance of existing similar structures on the same or
similar soils.

The information in the tables, along with the soil maps,
the sail descriptions, and other data provided in this
survey can be used to make additional interpretations.

Some of the terms used in this soil survey have a
special meaning in soil science and are defined in the
Glossary.

Bullding Site Development

able 12|shows the degree and kind of soil limitations
that affect shallow excavations, dwellings with and

without basements, small commercial buildings, local
roads and streets, and lawns and landscaping. The
limitations are considered s#ght if soil properties and site
features are generally favorable for the indicated use
and limitations are minor and easily overcome; moderate
it soil properties or site features are not favorable for the
indicated use and special planning, design, or
maintenance is needed to overcome or minimize the
limitations; and severe if soil properties or site features
are so unfavorable or so difficult to overcome that
special design, significant increases in construction
costs, and possibly increased maintenance are required.
Special feasibility studies may be required where the soil
limitations are severe.

Shallow excavations are trenches or holes dug to a
maximum depth of 5 or 6 feet for basements, graves,
utility lines, open ditches, and other purposes. The
ratings are based on soil properties, site features, and
observed performance of the soils. The ease of digging,
filling, and compacting is affected by the depth to
bedrock or a very firm dense layer; stone contant; soil
texture; and slope. The time of the year that excavations
can be made is affected by the depth to a seasonal high
water table and the susceptibility of the soil to flooding.
The resistance of the excavation walls or banks to
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sloughing or caving is affected by soil texture and the
dopth to the water table.

Dwellings and small commercial buildings are
structures built on shallow foundations on undisturbed
soil. The load limit is the same as that for single-family
dwellings no higher than three stories. Ratings are made
for small commercial buildings without basements, for
dwellings with basements, and for dwellings without
basements. The ratings are based on soil properties, site
features, and observed performance of the soils. A high
water table, flooding, shrink-swell potential, and organic
layers can cause the movement of footings. A high water
table, depth to bedrock, large stones, and flooding affect
the ease of excavation and construction. Landscaping
and grading that require cuts and fills of more than 5 to
6 feet are not considered.

[ ocal roads and streets have an all-weather surface
and carry automobile and light truck traffic all year. They
have a subgrade of cut or fill soil material, a base of
gravel, crushed rock, or stabilized soil material, and a
flexible or rigid surface. Cuts and fills are generally
limited to less than 6 feet. The ratings are based on soil
properiies, site features, and observed performance of
the soils. Depth to bedrock, a high water table, flooding,
large stones, and slope affect the ease of excavating
and grading. Soil strength (as inferred from the
engineering classification of the soi), shrink-swell
potential, frost action potential, and depth to a high
water table affect the traffic supporting capacity.

Lawns and landscaping require soils on which turf and
ornamental trees and shrubs can be established and
maintained. The ratings are based on soil properties, site
features, and observed performance of the soils. Soil
reaction, a high water table, depth to bedrock, the
available water capacity in the upper 40 inches, and the
content of saits, sodium, and sulfidic materials affect
plant growth. Flooding, wetness, slope, stoningss, and
the amount of sand, clay, or organic matter in the
surface layer atfect trafficability after vegetation is
established.

Sanitary Facllities
Table 13|shows the degree and the kind of soil

limitations that affect septic tank absorption fields,
sewage lagoons, and sanitary landfills. The limitations
are considered sfight if soil properties and site features
are generally tavorable for the indicated use and
limitations are minor and easily overcome; moderate it
soil properties or site features are not favorable for the
indicated use and special planning, design, or
maintenance is needed to overcome or minimize the
limitations; and severe if soil properties or site features
are so unfavorable or so difficult to overcome that
special design, significant increases in construction
co and possibly incroased maintenance are required.
also shows the suitabllity of the soils for use
as daily cover for landfills. A rating of good indicates that
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soil properiies and site features are favorable for the use
and good performance and low maintenance can be
expected; fair indicates that soil properties and site
teatures are moderately favorable for the use and one or
more soil properties or site features make the soil less
desirable than the soils rated good; and poor indicates
that one or more soil properties or site features are
unfavorable for the use and overcoming the unfavorable
properties requires special design, extra maintenance, ar
costly alteration.

Septic tank absorption fields are areas in which
effluent fram a septic tank is distributed into the soil
through subsurface tiles or perforated pipe. Only that
part of the soil between depths of 24 and 72 inches is
avaluated. The ratings are based on soit properties, site
foatures, and observed performance of the soils.
Permeability, a high water table, depth to bedrock, and
flooding affect absorption of the effluent. Large stones
and bedrock interfere with installation.

Unsatisfactory performance of septic tank absorption
fields, including excessively slow absorption of sffluent,
surfacing of effluent, and hillside seepage, can affect
public health. Ground water can be polluted if highly
permeable sand and gravel or fractured bedrock is less
than 4 feet below the base of the absorption field, i
slope is excessive, or if the water table is near the
surface. There must be unsaturated soil material beneath
the absorption field to filter the effluent ettectively. Many
local ordinances require that this material be of a cartain
thickness.

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons should have a nearly level
tioor surrounded by cut slopes or embankments of
compacted soil. Lagoons generally are designed to hold
the 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.
ﬁ gives ratings for the natural soil that makes
up the lagoon floor. The surface layer and, generally, 1

or 2 feet of soil material below the surface layer are
excavated to provide material for the embankments. The
ratings are based on soil properties, site features, and
observed performance of the soils. Considered in the
ratings are slope, permeability, a high water table, depth
1o bedrock, flooding, large stones, and content of
organic matter,

Excessive seepage due to rapid permeability of the
soil or a water table that is high enough to raise the level
of sewage in the lagoon causes a lagoon 10 function
unsatisfactorily. Pollution results if seepage is excessive
or if floodwater overtops the lagoon. A high content of
organic matter is detrimental to proper functioning of the
lagoon because it inhibits aerobic activity. Slope,
bedrock, and cemented pans can cause construction
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problems, and large stones can hinder compaction of
the lagoon flcor.

Sanitary landfifls are areas where solid waste is
disposed of by burying it In soil. There are two types of
landfill—trench and area. In a trench landfill, the waste is
placed in a trench. It is spread, compacted, and covered
daily with a thin layer of soil excavated at the site. In an
area landfifl, the waste is placed in successive layers on
the surface of the soil. The waste is spread, compacted,
and covered daily with a thin layer of soil from a source
away from the site.

Both types of landfill must be able to bear heavy
vehicular traffic. Both types involve a risk of ground
water pollution. Ease of excavation and revegetation
needs to bs considered.

The ratings in ffable 13) are based on soil properties,
site features, and observed performance of the soils.
Permeability, depth to bedrock, a high water table, slope,
and flooding affect both types of landfill. Texture, stones
and boulders, highly organic layers, soil reaction, and
content of salts and sodium affect trench type landfills.
Unless otherwise stated, the ratings apply only to that
part of the soil within a depth of about 6 feet. For deeper
trenches, a limitation rated slight or moderate may not
be valid. Onsite investigation is needed.

Daily cover for landfiff is the soil material that is used
to cover compacted solid waste in an area type sanitary
landfill. The soil material is obtained offsite, transported
to the landfiil, and spread over the waste.

Soil texture, wetness, coarse fragments, and siope
affect the ease of removing and spreading the material
during wet and dry periods. Loamy or silty soils that are
free of large stones or excess gravel are the best cover
for a landfill. Clayey soils are sticky or cloddy and are
difficult to spread; sandy soils are subject to soil blowing.

After soil material has been removed, the soil material
remaining in the borrow area must be thick enough over
bedrock, a cemented pan, or the water tabie to permit
revegetation. The soil material used as final cover for a
landfill should be suitable for plants. The surface layer
generally has the best workability, more organic matter,
and the best potential for plants. Material from the
surface layer should be stockpiled for use as the final
cover.

Construction Materials

gives information about the soils as a source
of roadfill, sand, gravel, and topsoil. The soils are rated
geod, fair, or poor as a source of roadfill and topsoil.
They are rated as a probable or improbable source of
sand and gravel. The ratings are based on soil
properties and site features that affect the removal of
the soil and its use as construction material. Normal
compaction, minor processing, and other standard
construction practices are assumed. Each soil is
evaluated to a depth of 5 feet.

Soil Survey

Aoadfif is soil material that is excavated in one place
and used in road embankments in another place. In this
table, the soils are rated as a source of roadfill for low
embankments, generally less than 6 feet high and less
exacting in design than higher embankments.

The ratings are for the soil material below the surface
layer to a depth of 5 feet. It is assumed that soil layers
will be mixed during excavating and spreading. Many
soils have layers of contrasting suitability within their
profile. The table showing engineering index properties
provides detailed information about each soil layer. This
information can help determine the suitability of each
layer for use as roadfill. The performance of soil afier it
is stabilized with lime or cement is not considered in the
ratings.

The ratings are based on soil properties, site features,
and observed performance of the soils. The thickness of
suitable material is a major consideration. The ease of
excavation is affected by large stones, a high water
table, and slope. How well the soil performs in place
after it has been compacted and drained is determined
by its strength (as inferred from the engineering
classification of the soil) and shrink-swell potential.

Soils rated good contain significant amounts of sand
or gravel or both. They have at least 5 feet of suitable
material, low shrink-swell potential, few cobbles and
stones, and slopes of 15 percent or less. Depth to the
water table is more than 3 feet. Soils rated fair are more
than 35 percent silt- and clay-sized particles and have a
Plasticity index of iess than 10. They have moderate
shrink-swell potential, slopes of 15 to 25 percent, or
many stones. Depth to the water table is 1 to 3 feet.
Soils rated poor have a plasticity index of more than 10,
a high shrink-swell potential, many stones, or slopes of
more than 25 percent. They are wet, and the depth to
the water table is less than 1 foot. They may have layers
of suitable material, but the material is less than 3 feet
thick.

Sand and grave! are natural aggregates suitable for
commercial use with a minimum of processing. Sand and
gravel are used in many kinds of construction.
Specifications for each use vary widely. In only
the probability of finding material in suitable quantity is
evaluated. The suitability of the material for specific
purposes is not evaluated, nor are factors that affect
excavation of the material.

The properties used to evaluate the soil as a source of
sand or gravel are gradation of grain sizes (as indicated
by the engineering classification of the soil), the
thickness of suitable material, and the content of rock
fragments. Kinds of rock, acidity, and stratification are
given in the soil series descriptions. Gradation of grain
sizes is given in the table on engineering index
properties,

A soil rated as a probable source has a layer of clean
sand or gravel or a layer of sand or gravel that is up to
12 percent silty fines. This material must be at least 3
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feet thick and less than 50 percent, by weight, large
stones. All other soils are rated as an improbable
source. Coarse fragments of soft bedrock, such as shale
and siltstone, are not considered to be sand and gravel.

Topsoil is used to cover an area s0 that vegetation
can be established and maintained. The upper 40 inches
of a scil is evaluated for use as topsoil. Also evaluated is
the reclamation potential of the borrow area.

Plant growth is affected by toxic material and by such
properiies as soil reaction, available water capacity, and
fertility. The ease of excavating, loading, and spreading
is affected by rock fragments, slope, a water table, soil
texture, and thickness of suitable material. Reclamation
of the borrow area is affected by slope, a water 1able,
rock fragments, bedrock, and toxic material.

Soils rated good have friable loamy material to a depth
of at least 40 inches. They are free of stones and
cobbles, have little or no gravel, and have slopes of less
than 8 percent. They are low in content of soluble salts,
are naturally fertile or respond well to fertilizer, and are
not so wet that excavation is difficult.

Soils rated fair are sandy soils, loamy soils that have a
relatively high content of clay, soils that have only 20 to
40 inches of suitable material, soils that have an
appreciable amount of gravel, stones, or soluble salts, or
soils that have slopes of B to 15 percent. The soils are
not 50 wet that excavation is difficult.

Soils rated poor are very sandy or clayey, have less
than 20 inches of suitable material, have a large amount
of gravel, stones, or soluble salts, have slopes of more
than 15 percent, or have a seasonal water table at or
near the surface.

The surface layer of most soils is generally preferred
for topsoil because of its organic matter content. Organic
matter greatly increases the absorption and retention of
moisturs and nutrients for plant growth.

Water Management

| Table 15|gives information on the soil properties and
ite features that affect water management. The degree
and kind of soil limitations are given for pond reservoir
areas and embankments, dikes, and levees. The
limitations are considered s/ight if soil properties and site
features are generally favorable for the indicated use
and limitations are minor and are easily overcome;
moderate if soil propertias or site features are not
favorable for the indicated use and special planning,
design, or maintenance is needed to overcome oOr
minimize the limitations; and severe if soil properties or
site features are so unfavorable or so difficult to
overcome that special design, significant increase in
construction costs, and possibly increased maintenance
are required.

This table also gives for each soil the resfrictive
features that affect drainags, irrigation, terraces and
diversions, and grassed waterways.

o0
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Pond reservoir aréas hold water behind a dam or
embankment. Sails best suited to this use have low
seepage potential in the upper €0 inches. The seepage
potential is determined by the permeability of the soil
and the depth o fractured bedrock or other permeable
material. Excessive slope can affect the storage capacity
of the reservoir area.

Embankments, dikes, and levees are raised structures
of soil material, generally less than 20 feet high,
constructed to impound water or to protect land against
overflow. In this table, the soils are rated as a source of
material for embankment fill. The ratings apply to the soil
material below the surface layer to a depth of about 5
teet. It is assumed that soil layers will be uniformly mixed
and compacted during construction.

The ratings do not indicate the ability of the natural
soil to support an embankment. Soil properties to a
depth even greater than the height of the embankment
can affect performance and safety of the embankment.
Generally, deeper onsite investigation is needed to
determine these properties.

Soil material in embankments must be resistant to
seepage, piping, and erosion and have favorable
compaction characteristics. Unfavorable features include
less than 5 feet of suitable material and a high content
of stones or boulders, organic matter, or salts or sodium.
A high water table affects the amount of usable material.
It also affects trafficability.

Drainage is the removal of excess surface and
subsurface water from the soil. How easily and
effectively the soil is drained depends on the depth to
bedrock, to a cemented pan, or to other layers that
affect the rate of water movement; permeability; depth to
a high water table or depth of standing water if the soil is
subject to ponding; slope; susceptibility to flooding;
subsidence of organic layers; and potential frost action.
Excavating and grading and the stability of ditchbanks
are affected by depth to bedrock, large stones, slope,
and the hazard of cutbanks caving. The productivity of
the soil after drainage is adversely affected by extreme
acidity or by toxic substances in the root zone, such as
salts, sodium, or sutfur. Availability of drainage outlets is
not considered in the ratings.

Irrigation is the controlled application of water to
supplement rainfall and support plant growth. The design
and management of an irrigation sysiem are affected by
depth to the water table, the need for drainage, flooding,
available water capacity, intake rate, permeability,
erosion hazard, and slope. The construction of a system
is atfected by large stones and depth 1o bedrock. The
performance of a system is affected by the depth of the
root zone, the amount of salts or sodium, and soil
reaction.

Terraces and diversions are embankments or a
combination of channels and ridges constructed across
a slope to reduce erosion and conserve moisture by
intercepting runoff. Slope, wetness, large stones, and
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depth to bedrock affect the construction of terraces and
diversions. A restricted rooting depth, a severe hazard of
wind or water erosion, an excessively coarse texture,
and restricted permeability adverseiy affect maintenance.
Grassed waterways are natural or constructed
channels, generally broad and shallow, that conduct
surface water to outlets at a nonerosive velocity. Large

stones, wetness, slope, and depth to bedrock affect the
construction of grassed waterways. A hazard of wind
erosion, low available water capacity, restricted rooting
depth, toxic substances such as salts or sodium,

and restricted permeability adversely affect the

growth and maintenance of the grass after
construction,
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Data relating to soil properties are collected during the
course of the soil survey. The data and the estimates of
soit and water features, listed in tables, are explained on
the following pages.

Soil properties are determined by field examination of
the sails and by laboratory index testing of some
benchmark soils. Established standard procedures are
followed. During the survey, many shallow borings are
made and examined to identify and classify the soils and
1o delineate them on the soil maps. Samples are taken
from some typical profiles and tested in the laboratory to
determine grain-size distribution, plasticity, and

compaction characteristics. These results are reported in
*
Estimates of soil properties are based on field

examinations, on laboratory tests of samples from the
survey area, and on laboratory tests of samples of
similar soils in nearby areas. Tests verify field
observations, verify properties that cannot be estimated
accurately by field observation, and help characterize
key soils.

The estimates of soil properties shown in the tables
include the range of grain-size distribution and Atterberg
limits, the engineering classifications, and the physical
and chemical properties of the major iayers of each soil.
Pertinent soil and water features also are given.

Engineering Index Properties

[Table 16]gives estimates of the engineering
classification and of the range of index properties for the
major layers of each soil in the survey area. Most soils
have layers of contrasting properties within the upper 5
or 6 feet.

Depth to the upper and lower boundaries of each layer
is indicated. The range in depth and information on other
properties of each layer are given for each soil series
under “Soil Series and Their Morphology.”

Toxture is given 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 the
fraction of the soil that is less than 2 millimeters in
diameter. “Loam,” for example, is soil that is 7 to 27
percent clay, 28 to 50 percent silt, and less than 52
percent sand. If the content of particles coarser than
sand is as much as 15 percent, an appropriate modifier
is added, for example, “‘gravelly.” Textural terms are
defined in the Glossary.

N

Classification of the solls is determined according to
the Unified soit classification system (2) and the system
adopted by the American Association of State Highway
and Transportation Officials (7).

The Unified system classifies soils according {0
properties that affect their use as construction malerial.
Soils are classified according to grain-size distribution of
the fraction less than 3 inches in diameter and according
to plasticity index, liquid limit, and organic matter
content. Sandy and gravelly soils are identified as GW,
GP, GM, GC, SW, SP, SM, and SG; silty and clayey soils
as ML, CL, OL, MH, CH, and OH; and highly organic
soils as PT. Soils exhibiting engineering properties of two
groups can have a dual classification, for example, SP-
SM.

The AASHTO system classifies soils according to
those properties that affect roadway construction and
maintenance. In this system, the fraction of a mineral soil
that is less than 3 inches in diameter is classified in one
of seven groups from A-1 through A-7 on the basis of
grain-size distribution, liquid limit, and plasticity index.
Seils in group A-1 are coarse grained and low in content
of fines (silt and clay). At the other extreme, soils in
group A-7 are fine grained. Highly organic soils are
classified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7
groups are further classified as A-1-a, A-1-b, A-2-4, A-2-
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional
refinement, the suitability of a soil as subgrade material
can be indicated by a group index number. Group index
numbers range from 0 for the best subgrade material to
20 or higher for the poorest. The AASHTO classification
for soils tested, with group index numbers in
parentheses, is given in table 19.

Rock fragments \arger than 3 inches in diameter are
indicated as a percentage of the total sail on a dry-
weight basis. The percentages are estimates determined
mainly by converting volume percentage in the field to
weight percentage.

Percentage (of soil particles) passing designated
sieves is the percentage of the soil fraction less than 3
inches in diameter based on an ovendry weight. The
sieves, numbers 4, 10, 40, and 200 (USA Standard
Series), have openings of 4.76, 2.00, 0.420, and 0.074
millimeters, respectively. Estimates are based on
laboratory tests of soils sampled in the survey area and
in nearby areas and on estimates made in the field,
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Liquid fimit and plasticity index (Atterberg limits)
indicate the plasticity characteristics of a soil. The
estimates are based on test data from the survey area or
from nearby areas and on figld examination.

Physical and Chemical Properties

Tabie 17| shows estimates of some characteristics and
features that affect soil behavior. These estimates are
given for the major layers of each soil in the survey area.
The estimates are based on field observations and on
tast data for these and similar soils.

Clay as a scil separate consists of mineral soil
particles that are less than 0.002 millimeter in diameter.
In this table, the estimated clay content of each major
soil layer is given as a percentage, by weight, of the soil
material that is less than 2 millimeters in diameter,

The amount and kind of clay greatly affect the fertility
and physical condition of the soil. They determine the
ability of the sail to adsorb cations and to retain
moisture. They influence shrink-swell potential,
permeability, and plasticity, the ease of soil dispersion,
and other soil properties. The amount and kind of clay in
a soil also affect tillage and earthmoving operations.

Moist bulk denstly is the weight of soil (ovendry) per
unit volume. Volume is measured when the soil is at field
moisture capacity, that is, the moisture content at 1/3
bar moisture tension. Weight is determined after drying
the soil at 105 degrees C. In this table, the estimated
moist bulk density of each major soil horizon is
expressed in grams per cubic centimeter of soil material
that is less than 2 millimeters in diameter. Bulk density
data are used o compute shrink-swell potential,
-available water capacity, total pore space, and other soil
properties. The moist bulk density of a soil indicates the
pore space available for water and roots. A bulk density
of more than 1.6 can restrict water storage and root
penetration. Moist bulk density is influenced by texture,
kind of clay, content of organic matter, and soil structure.

Permeabilfty refers to the ability of a soil to transmit
water or air. The estimates indicate the rate of downward
movement of water when the soil is saturated. They are
based on soil characteristics observed in the field,
particularly structure, porosity, and texture. Permeability
is considered in the design of soil drainage systems,
septic tank absorption fields, and construction where the
rate of water movement under saturated conditions
affects behavior,

Available water capacity refers to the quantity of water
that the soil is capable of storing for use by plants. The
capacity for water storage is given in inches of water per
inch of soil for each major soil layer. The capacity varies,
depending on soil properties that affect the retention of
water and the depth of the root zone. The most
important properties are the content of organic matter,
soil texture, bulk density, and soil structure. Available
water capacity is an important factor in the choice of
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plants or crops to be grown and in the design and
management of irrigation systems. Available water
capacity is not an estimate of the quantity of water
actually available to plants at any given time,

Soif reaction is a measure of acidity or alkalinity and is
expressed as a range in pH values. The range in pH of
each major horizon is based on many field tests. For
many soils, values have been verified by laboratory
analyses. Soil reaction is important in selecting crops
and other plants, in evaluating soil amendments for
fertility and stabilization, and in determining the risk of
COrrosion.

Safinity is a measure of soluble salts in the soil at
saturation, It 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
nonirrigated soils, The salinity of irrigated soils is
affected by the quality of the irrigation water and by the
frequency of water application. Hence, the salinity of
soils in individual fields can differ greatly from the value
given in the table. Salinity affects the suitability of a soil
for crop production, the stability of soil if used as
construction material, and the potential of the soil to
corrode metal and concrete.

Shrink-swell potential is the potential for volume
change in a soil with a loss or gain in moisture. Voiume
change occurs mainly because of the interaction of clay
minerals with water and varies with the amount and type
of clay minerals in the soil. The size of the load on the
soil and the magnitude of the change in soil moisture
content influence the amount of swelling of soils in
place. Laboratory measurements of swelling of
undisturbed clods were made for many soils. For others,
swelling was estimated on the basis of the kind and
amount of clay minerals in the scil and on
measuraments of similar soils.

if the shrink-swell potential is rated moderate to very
high, shrinking and swelling can cause damage to
buildings, roads, and other structures. Special design is
often needed.

Shrink-swell potential classes are based on the
change in length of an unconfined clod as moisture
content is increased from air-dry to field capacity. The
change is based on the soil fraction less than 2
millimeters in diameter. The classas are /ow, a change of
less than 3 percent; moderate, 3 to 6 percent; and high,
more than 6 percent. Very high, greater than 9 percent,
is sometimes used.

Erosion factor K indicates the susceptibility of a soil to
sheet and rill erosion by water. Factor K is one of six
factors used in the Universal Soil Loss Equation (USLE)
to predict the average annual rate of soil loss by sheet
and rill erosion in tons per acre per year. The estimates
are based primarily on percentage of silt, sand, and
organic matter (up to 4 percent) and on soil structure
and permeability. Values of K range from 0.05 to 0.69.



Box Butte County, Nebraska

The higher the value the more susceptible the soil is to
sheet and rill erosion by water.

Erosion factor T is an estimate of the maximum
average annual rate of soil erosion by wind or water that
can occur without affecting crop productivity over a
sustained period. The rate is in tons per acre per year.

Wind erodibility groups are made up of soils that have
similar properties affecting their resistance to wind
erosion in cultivated areas. The groups indicate the
susceptibility of soil to wind erosion and the amount of
soil lost. Scils are grouped according to the following
distinctions:

1. Sands, coarse sands, fine sands, and very fine
sands. These soils are generally not suitable for crops.
They are extremely erodible, and vegetation is difficult to
establish.

2. Loamy sands, loamy fine sands, and loamy very
fine sands. These soils are very highly erodible. Crops
can be grown if intensive measures to control wind
erosion are used.

3. Sandy loams, coarse sandy loams, fine sandy
loams, and very fine sandy loams. These soils are highly
erodible. Crops can be grown if intensive measures to
control wind erosion are used.

4L. Caicareous loamy soils that are less than 35
percent clay and more than 5 percent finely divided
calcium carbonate. These soils are erodible. Crops can
be grown if intensive measures to control wind erosion
are used.

4. Clays, silty clays, clay loams, and silty clay loams
that are more than 35 percent clay. These soils are
moderately erodible. Crops can be grown if measures to
control wind erosion 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. Crops can be grown if measures to
control wind erosion 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. 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. Grops can easily
be grown.

8. Stony or gravelly soils and other soils not subject
to wind erosion.

Organic matter is the plant and animal residue in the
soil at various stages of decomposition.

In[table 17,]the estimated content of organic matter is
expressed as a percentage, by weight, of the soil
material that is less than 2 millimeters in diameter.

The content of organic matter of a soil can be
maintained or increased by returning crop residue to the
soil. Organic matter affects the available water capacity,
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infiltration rate, and tilth. It is a source of nitrogen and
other nutrients for crops.

Soil and Water Features

gives estimates of various soil and water
features. The estimates are used in land use planning
that invalves engineering considerations.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
assigned to one of four groups. They are grouped
according to the intake of water when the soils are
thoroughly wet and receive precipitation from long-
duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff
potential) when thoroughty wet. These consist mainly of
deep, well drained to excessively drained sands or
gravelly sands. 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 texiure to moderately coarse
texture. These soils have a moderate rate of water
transmission.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils having a
layer that impedes the downward movement of water or
soils of 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 clays that have a high shrink-swell potential,
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 material.
These soils have a very slow rate of water transmission.

Flooding, the temporary inundation of an area, is
caused by overflowing streams, by runoff from adjacent
slopes, or by tides. Water standing for short periads after
rainfail or snowmelt is not considered flooding, nor is

wwamps and marshes.
Table 18|gives the frequency and duration of flooding
and the time of year when fiooding is most likely.

Frequency, duration, and probable dates of occurrence
are estimated. Frequency is expressed as none, rare,
common, occasional, and frequent. None means that
flooding is not probable; rare that it is unlikely but
possible under unusual weather conditions; common that
it is likely under normal conditions; occasional that it
occurs, on the average, no more than once in 2 years;
and frequent that it occurs, on the average, more than
onca in 2 years. Duration is expressed as very brief it
less than 2 days, brief if 2 to 7 days, and fong if more
than 7 days. Probable dates are expressed in months;
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November-May, for example, means that flooding can
occur during the period November through May.

The information is based on evidence in the soil
profile, namely thin strata of gravel, sand, silt, or clay
deposited by floodwater; irregular decrease in organic
matter content with increasing depth; and absence of
distinctive horizons that form in soils that are not subject
te flooding.

Also considered are local information about the extent
and levels of flooding and the relation of each soil on
the landscape to historic floods. Information on the
extent of flooding based on soil data is less specific than
that provided by detailed engineering surveys that
delineate flood-prone areas at specific flood frequency
levels.

High water table (seasonal) is the highest level of a
saturated zone in the soil in most years. The depth to a
seasonal high water {able applies to undrained soils. The
estimates are based mainly on the evidence of a
saturated zone, namely grayish colors or mottles in the
soil. Indicated iare 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. A water table that is
seasonally high for less than 1 month is not indicated in

An apparent water table is a thick zone of free water
in the soil. It is indicated by the level at which water
stands in an uncased borehole after adequate time is
allowed for adjustment in the surrounding soil. A perched
water table is water standing above an unsaturated
zone. In places an upper, or perched, water table is
separated from a lower one by a dry zone.

Only saturated zones within a depth of about 6 feet
are indicated. A plus sign preceding the range in depth
indicates that the water table is above the surface of the
soil. The first numeral in the range indicates how high
the water rises above the surface. The second numeral
indicates the depth below the surface.

Depth to bedrock is given if bedrock is within a depth
of 5 feet. The depth is based on many soil borings and
on observations during soil mapping. The rock is
specified as either soft or hard. If the rock is soft or
fractured, excavations can be made with trenching
machines, backhoes, or small rippers. if the rock is hard
or massive, blasting or special equipment generally is
needed for excavation.

Potential frost action is the likelihood of upward or
lateral expansion of the soil caused by the formation of
segregated ice lenses (frost heave) and the subsequent
collapse of the soll and loss of strength on thawing.
Frost action oceurs when moisture moves into the
freezing zone of the soil. Temperature, texture, density,
permeability, content of organic matter, and depth to the
water table are the most important factors considered in
evaluating the potential for frost action. It is assumed
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that the soit is not insulated by vegetation or snow and is
not artificially drained. Silty and highly structured clayey
soils that have a high water table in winter are most
susceptible to frost action. Well drained, very gravelly, or
very sandy soils are the least susceptible. Frost heave
and low soil strength during thawing cause damage
mainly to pavements and other rigid structures.

Flisk of corrosion pertains to potential scil-induced
electrochemical or chemical action that dissolves or
weakens uncoated steel or concrete. The rate of
corrasion of uncoated steel is related to such factors as
soil moisture, particle-size distribution, acidity, and
electrical conductivity of the soil. The rate of corrosion of
concrete is basad mainly on the sulfate and sodium
content, texture, moisture content, and acidity of the soil.
Special site examination and design may be needed if
the combination of factors creates a severe corrosion
environment. The steel in installations that intersect soil
boundaries or soil layers is more susceptible to corrosion
than steel in installations that are entirety within one kind
of soil or within one soil layer,

For uncoated steel, the risk of corrosion, expressed as
low, moderate, or high, is based on soil drainage class,
total acidity, electrical resistivity near field capacity, and
electrical conductivity of the saturation extract.

For concrete, the risk of corrosion is also expressed
as low, moderate, or high. It is based on sail texture,
acidity, and amount of sulfates in the saturation extract.

Physical and Chemical Analyses of
Selected Soils

Samples from soil profiles were collected for physical
and chemical analysis by the Soil Conservation Service,
Soil Survey Laboratory, Lincoln, Nebraska. Soils of the
Keith, Rosebud, and Valentine series were sampled in
nearby counties of Nebraska. These data are recorded
in Soil Survey Investigations Report Number 5 (9). Soil
Survey Investigations Report Number 4 (&) provides data
on Keith soils sampled in Kansas. Report Number 8 (10)
provides data on Rosebud soils sampled in Wyoming.
Report Number 10 (77) provides data on Keith and
Richfield soiis sampled in Colorado. Report Number 32
(74) provides data on Busher, Creighton, Keith, and
Valent soils sampled in Wyoming.

This information is useful to soil scientists in
classifying soils and developing concepts of soil genesis,
It is also helpful in estimating available water capacity,
susceptibility to soil blowing, fertility, tilth, organic matter
content, and other properties that affect soil
management. Reaction, electrical conductivity, and
percentage of exchangeable sodium are laboratory data
that are helpful in evaluating the passibility of reclaiming
and managing saline-alkali soils.
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Engineering Index Test Data

mwows laboratory test data for several
pedons sampled at carefully selected sites in the survey
area. Most of the pedons are typical of the series and
are described in the section “Soil Series and Their
Morphology.” The soil samples were tested by the
Nebraska Department of Roads.

The testing methods generally are those of the
American Association of State Highway and
Transportation Officials (AASHTO) or the
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American Society for Testing and Materials
(ASTM).

The tests and methods are: AASHTQ classification—M
145 (AASHTO), D 3282 (ASTM); Unified classification—
D 2487 (ASTM); Mechanical analysis—T 88 (AASHTO),
D 2217 (ASTM); Liquid limit—T 89 (AASHTO), D 423
(ASTM); Plasticity index—T 90 (AASHTO), D 424
(ASTM); and Specific gravity—T 100 75 (AASHTO).

The group index number that is part of the AASHTO
clagsification is computed by using the Nebraska
Maodified System.
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Classification of the Soils

The system of soil classification used by the National
Cooperative Sail Survey has six categories (73).
Beginning with the broadest, these categories are the
order, suborder, great group, subgroup, family, and
series. Classification is based on soil properties
ohserved in the field or inferred from those observations
or from laboratory measurements. shows the
classification of the soils in the survey area. The
categories are defined in the followmg paragraphs

ORDER. Ten soil orders are recognized. The
differences among orders reflect the dominant soil-
forming processes and the degree of soil formation.
Each order is identified by a word ending in sof. An
example is Entisol.

SUBCRDER. Each order is divided into suborders
primarily on the basis of properties that influence sail
genesis and are important to plant growth or properties
that reflect the most important variables within the
orders. The last syllable in the name of a suborder
indicates the order. An example is Psamment (Psamm,
meaning sand, plus enf, from Entisol).

GREAT GROUP. Each suborder is divided into great
groups on the basls of close similarities in kind,
arrangement, and degree of development of pedogenic
horizons; soil moisture and temperature regimes; and
base status. Each great group is identified by the name
of a suborder and by a prefix that indicates a property of
the soil. An example is Ustipsamments {{/st, meaning
intermittently dry, plus psamment, the suborder of the
Entisols that have a sandy texture).

SUBGROUP. Each great group has a typic subgroup.
Other subgroups are intergrades or exiragrades. The
typic is the central concept ot the great group,; it is not
necessarily the most extensive. Intergrades ars
transitions to other orders, suborders, or great groups.
Extragrades have some properties that are not
representative of the great group but do not indicate
transitions to any other known kind of soil. Each
subgroup is identified by one or more adjsctives
preceding the name of the great group. The adjective
Typic identifies the subgroup that typifies the great
group. An example Is Typic Ustipsamments.

FAMILY. Families are established within a subgroup on
the basis of physical and chemical properties and other
characleristics that affect management. Mostly the
properties are those of horizons below plow depth where
there is much biological activity. Among the properties
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and characteristics considered are particle-size class,
mineral content, temperature regime, depth of the roat
zo0ne, consistence, moisture equivalent, slope, and
permanent cracks. A family name consists of the name
of a subgroup preceded by terms that indicate soit
properties. An example is mixed, mesic Typic
Ustipsamments.

SERIES. The series consists of soils that have similar
horizons in their profile. The horizons are similar in color,
texture, structure, reaction, consistence, mineral and
chemical composition, and arrangement in the profile.
The texture of the surface laysr or of the substratum can
differ within a series.

Soll Series and Their Morphology

In this secticn, sach soil series recognized in the
survey area is described. The descriptions are arranged
in alphabetic order.

Characteristics of the soil and the material in which it
formed are identified for sach series. The soil is
compared with similar soils and with nearby soils of
other series. A pedon, a small three-dimensional area of
soil, that is typical of the serles in the survey area is
describad. The detailed description of each soil horizon
follows standards in the Soil Survey Manual (7). Many of
the technical terms used in the descriptions are defined
in Seil Taxonomy (73). Unless otherwise stated, matrix
colors in the descriptions are for dry soil. Following the
pedon description is the range of important
characteristics of the soils in the series.

The map units of each soil series are described in the
section “Detailed Soil Map Units.”

Alliance Series

The Alliance series consists of deep, well drained,
moderately permeable soils on loess-covered uplands.
The upper part of the profile formed in lcess, and the
lower part formed in calcareous [oamy matearial
veathered from the underlying fine-grained sandstone
Slopes range from 0 to 11 percent,

Alliance soils are similar to Duroc, Goshen, and Keith
soils and are commonly adjacent to Creighton, Duroc,
Hemingford, Keith, and Rosebud soils on the landscape.
Duroc soils have a mollic epipedon thicker than 20
inches and are slightly lower on the landscape than
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Figure 11.—Profile of Alllance loam, a deep, well drained soil. Soft,
weakly cemented sandstone is at a depth of 42 inches. The
depth is marked in feet.

Soil Survey

Alliance soils. Goshen and Keith soils do not have
weakly cemented sandstone above a depth of 60 inches.
Also, Goshen soils are slightly lower on the landscape.
Creighton soils do not have an argillic horizon and have
less clay in the control section. Hemingford and
Rosebud soils have more sand in the Bt horizon.
Rosebud soils are moderately deep over sandstone.

Typical pedon of Alliance loam, 1 to 3 percent slopes,
500 feet west and 1,500 feet south of the northeast
corner, section 2, T. 25 N.,, R. 49 W,

Ap—O0 to 5 inches; dark grayish brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) moist; weak fine
granular structure; slightly hard, friable; neutral;
abrupt smooth boundary.

A—D5 to 8 inches; dark grayish brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) moist; weak
medium subangular blocky structure parting to weak
medium granular; slightly hard, friable; neutral; clear
smooth boundary.

Bt—8 to 16 inches; grayish brown (10YR &/2) silty clay
loam, dark grayish brown (10YR 4/2) moist;
moderate medium prismatic structure parting to
moderate medium subangular blocky; hard, firm;
neutral; clear smooth boundary.

BC—16 to 20 inches; pale brown (10YR 6/3) silt loam,
brown (10YR 5/3) moist; weak medium prismatic
structure parting to weak medium subangular blocky;
slightly hard, friable; moderately alkaline; clear
smooth boundary.

C1—20 to 34 inches; light gray (10YR 7/2) very fine
sandy loam, grayish brown (10YR 5/2) moist;
massive; slightly hard, very friable; violent
effervescence; moderately alkaline; gradual wavy
boundary.

C2—34 to 46 inches; pale brown (10YR 6/3) loam,
brown (10YR 5/3) moist; massive; soft, very friable;
many fine and medium sandstone fragments; violent
effervescence; moderately alkaline; gradual wavy
boundary.

Cr—46 to 60 inches; white (10YR 8/2) weakly cemented
limy sandstone; violent effervescence.

The thickness of the solum and the depth to free
carbonates range from 16 to 30 inches. The thickness of
the mollic epipedon ranges from 8 to 20 inches.

The A horizon has value of 4 or 5 (2 or 3, moist) and
chroma of 1 or 2 (dry or moist). It is typically loam, but
the range includes very fine sandy loam and fine sandy
loam. Reaction is neutral or mildly alkaline. The Bt
horizon has value of 5 or 6 (3 through 5, moist) and
chroma of 2 or 3 (dry or moist). Texture is typically silty
clay loam, but the range includes silt loam. The Bt
horizon averages between 25 and 35 percent clay.
Reaction is neutral or mildly alkaline. The C horizon has
value of 6 through 8 (5 or 6, moist) and chroma of 2 or 3
(dry or moist). It is typically very fine sandy loam, but the
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range includes loam, fine sandy loam, and loamy very
fine sand. Reaction is mildly alkaline or moderately
alkaline. Weakly cemented, limy sandstone is at a depth
of 40 to 60 inches.

Bankard Series

The Bankard series consists of deep, somewhat
excessively drained, rapidly permeable soils on bottom
lands. These soils formed in sandy alluvial material along
drainageways. Slopes range from 0 to 3 percent.

Bankard soils are commonly adjacent to Craft, Las
Animas, and Valent soils on the landscape. Craft scils
have less sand and more clay in the control section than
Bankard soils. Las Animas soils have more silt and clay
in the profile, are somewhat poorly drained, and are on
the lower part of the landscape. Valent soils do not have
stratification in the profile and are higher on the
landscape.

Typical pedon of Bankard very fine sandy loam, C to 3
percent slopes, 500 feet east and 500 feet north of the
southwest corner of section 14, T. 28 N, R. 49 W,

A—0 to 4 inches; grayish brown (10YR 5/2) very fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak very fine granular structure; soft, very
friable; mildly alkaline; abrupt smooth boundary.

C1—4 to 18 inches; pale brown (10YR 6/3) loamy fine
sand, brown (10YR 5/3) moist; weak fine and
coarse subangular blocky structure; soft, very friable;
strong effervescence; moderately alkaline; gradual
smooth boundary.

C2--18 to 60 inches; light gray (10YR 7/2) fine sand
stratified with thin lenses of loamy very fine sand,
grayish brown (10YR 5/2) moist; single grained;
loose; common fine and medium sandstone
fragments; strong effervescence; mildly alkaline.

The thickness of the ochric epipedon ranges from 4 to
7 inches, and the depth to free carbonates ranges from
0 to B inches.

The A horizon has value of 5 or 6 (3 or 4, moist) and
chroma of 2 or 3 (dry or moist). It is typically very fine
sandy loam, but the range includes fine sandy loam,
loamy fine sand, and fine sand. Reaction is mildly
alkaline or moderately alkaline. The C horizon has value
of 5 through 7 (4 through 8, moist) and chroma of 2 or 3
(dry or moist). It is typically loamy fine sand and fine
sand stratifiod with lenses of loamy very fine sand, but
the range includes sand and gravelly coarse sand.
Fragments of sandstone are common.

Bridget Series

The Bridget series consists of deep, well drained,
moderately permeable soils on foot slopes, on stream
terraces, and in some places along the bottom of upland
drainageways. These soils formed in loamy, calcareous,
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colluvial-alluvial maierial. Slopes range from 0 1o 6
percent.

Bridget soils are similar to Creighton, McCook, and
QOglala soils and are commonly adjacent to Busher, Craft,
Creighton, Oglala, and Rosebud soils on the landscape.
Creighton soils have a B horizon and are slightly higher
on the landscape than Bridget soils. McCook soils are
stratified and are on bottomn lands. Busher and Oglala
soils are 40 to 60 inches deep to weakly cemented
sandstone and are higher on the landscape. [n addition,
Busher soils have more sand and less clay in the control
section. Craft soils do not have a mollic epipedon, are
stratified, and are on bottom lands. Rosebud scils have
more clay in the solum, are 20 to 40 inches deep to
sandstone, and are higher on the landscape.

Typical pedon of Bridget very fine sandy loam, 1 to 3
percent slopes, 2,450 feet south and 600 feet west of
the northeast corner of section 6, T. 28 N., R. 49 W.

Ap—D0 to 10 inches; grayish brown (10YR 5/2) very fine
sandy loam, very dark grayish brown (10YR 3/2)
moist: weak very fine granular structure; slightly
hard, friable; neutral; abrupt smooth boundary.

A—10 to 14 inches; dark grayish brown (10YR 4/2)
loam, very dark brown (10YR 2/2) moist; weak
medium prismatic structure parting to weak fine
subangular blocky; slightly hard, friable; neutral;
clear smooth boundary.

AC—14 to 19 inches; light brownish gray (10YR 6/2)
loam, dark grayish brown (10YR 4/2) moist, weak
coarse prismatic structure parting to weak medium
subangular blocky; slightly hard, friable; strong
effervascence; mildly alkaline; clear smooth
boundary.

C1—19 to 26 inches; light gray (10YR 7/2) loam, grayish
brown (10YR 5/2) moist; weak coarse prismalic
structure parting to weak medium subanguilar blocky;
slightly hard, friable; violent effervescence; mildly
alkaline; clear smooth boundary.

C2—26 to 43 inches; light brownish gray (10YR 6/2)
very fine sandy loam, grayish brown (10YR 5/2)
moist; massive; soft, very friable; violent
effervescence; moderately alkaling; gradual wavy
boundary.

C3—43 to 60 inches; light gray (10YR 7/2) very fine
sandy loamn, grayish brown (10YR 5/2) moist;
massive; soft, very friable; violent effervescence;
moderately alkaline.

The thickness of the solum ranges from 8 to 28
inches, and the depth to free carbonates ranges from 0
to 15 inches. The thickness of the mollic epipedon
ranges from 7 to 18 inches.

The A horizon has value of 4 or 5 {2 or 3, moist) and
chroma of 2 or 3 (dry or moist). It is typically very fing
sandy loam, but the range includes loam and silt loam.
Reaction is neutral or mildly alkaline. The G harizon has
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value of 6 through 8 {4 through 8, meist} and chroma of
2 or 3 (dry or moist). 1t is typically very fine sandy loam
or loam, but the range includes thin layers of fine sandy
loam and silt loam.

Busher Series

The Busher series consists of deep, well drained soils
on uplands. Permeability is moderately rapid. These solls
formed in material weathered from weakly cementad
sandstone. Slopes range from 0 10 30 percent.

Busher soils are similar to Creighion, Jayem, and
Sarben soils and are commonly adjacent to Creighicon,
Jayam, Sarben, Tassel, and Valent soils on the
landscape. Creighton and Jayem soils are 60 inches
deep or deeper 1o weakly cemented sandstone. in
addition, Jayem soils have free carbonates below a
depth of 40 inches. Sarben soils do not have a mollic
epipedon, and they are 60 inches deep or deeper to
cemented sandstone, Tassel soils do not have a mollic
epipedon, they are 8 to 20 inches deep to weakly
cemented sandstone, and they are higher on the
landscape than Busher soils. Valent soils have more
sand in the control section and do not have a mollic
epipedon.

Typical pedon of Busher loamy very fine sand in an
area of Busher-Jayem loamy very fine sands, 3 10 6
percent slopes, 225 feet east and 650 feet south of the
northwest corner of section 17, T. 28 N,, B. 51 W.

A—0 1o 11 inches; grayish brown (10¥R 5/2) loamy very
fine sand, very dark grayish brown {(10YR 3/2)
moist; weak fine granular structure; soft, very friable;
neutral; clear smooth boundary.

Bw—11 to 23 inches; brown (10YR 5/3) loamy very fine
sand, dark grayish brown (10YR 4/2) moist; weak
medium subangular blocky structure parting to weak
fine granular; soft, very friable; mildly alkaline; clear
smooth boundary.

C1—23 10 28 inches; pale brown {10YR 6/3) loamy very
fine sand, grayish brown (10YR 5/2) moist; weak
mediurn subangular blocky structure parting to weak
fine granular; soft, very friable; common medium
sandstone fragments; strong effervescence; mildly
alkaline; gradual wavy boundary.

C2—.28 to 56 inches; light gray (10YR 7/2) ioamy very
fine sand, brown (10YR 5/3) moist; weak medium
subangular blocky structure parting to weak fine
granular; soft, very friabls; common medium
sandstone fragments; strong effervescence; mildly
alkaline; gradual wavy boundary.

Cr—56 to 60 inches; white (10YR 8/2) weakiy cemented
limy sandstone; viclent sffervescence.

The thickness of the solum ranges from 16 to 34
inches, and the depth to free carbonates ranges from 18
to 36 inches. The thickness of the mallic apipedon
ranges from 7 to 20 inches.

Soil Survey

The A horizon has value of 4 or 5 (2 or 3, moist) and
chroma of 2 or 3 {dry or moist). It is dominantly loamy
very fine sand, but the range includes very fine sandy
loam and fine sandy loam. Reaction is neutral or mildly
alkaline. The Bw horizon has value of § or 6 (4 or 5,
moist) and chroma of 2 or 3 (dry or meist). Texture is
typically loamy very fine sand, but the range includes fine
sandy loam and very fine sandy loam. Reaction is
neutral or mildly alkaline. The C horizon has value of 5
through 8 (4 through 7, moist) and chroma-of 2 or 3 (dry
or moist). It is typically loamy very fine sand, but the
range includes very fine sand and very fine sandy loarn.
Reaction is mildly alkaline or moderately alkaline. Weakly
cementead, limy sandstone is at a depth of 40 to 60
inches.

In map units SbB and SbD, the surface layer is thinner
and lighter colored than is defined as the range for the
Busher series, but this difference does not alter the use
or behavior of the soils.

Canyon Series

The Canyon series consists of shallow, well drained,
moderately permeable soils on uplands. These soils
formed in loamy residuum of the underlying fine-grained
sandstone [(fig. 12). Slopes range from 3 1o 30 percent.

Canyon soils are similar to Tassel scils and are
commonly adjacent to Alliance, Creighton, Norrest,
Cglala, and Rosebud soils on the landscape. Tassel
soils have more sand and less clay in the control section
and are higher on the landscape than Canyon soils.
Alliance soils have a mollic epipedon, are deep to
bedrock, have more silt and clay in the control section,
and are generally slightly higher on the landscape.
Creighton and Oglala soils are deep to sandstone
bedrock and have a moallic epipedon. In addition, Oglala
soils are slightly lower on the landscape. Norrest soils
are 20 to 40 inches deep to clayey siltstona and have
more silt and clay in the control section. Rosebud soils
are 20 to 40 inches deep to sandstone, have a mollic
epipedon, and are generally slightly lower on the
landscape.

Typical pedon of Canyon very fine sandy loam, 3 to 30
percent slopes, 200 feet south and 1,800 feet east of
the northwest corner of section 36, T. 26 N, R. 49 W,

A—0 to 4 inches; dark grayish brown (10YR 4/2) very
fine sandy loam, very dark grayish brown (10YR
3/2) moist; weak fine subangular blocky structure
parting to weak very fine granular; soft, very friable;
slight effervescence; mildly alkaline; clear smooth
boundary.

AC—4 to 7 inches; grayish brown (10YR 5/2) very fine
sandy loam, dark grayish brown (10YR 4/2) moist,
weak medium subangular blocky structure parting to
weak fine granular, soft, very friable; many fine
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Figure 12.—Profile of Canyon very fine sandy loam, a shallow, well
drained soil. Soft, weakly cemented sandstone is at a depth of
18 inches. The depth is marked In feet.
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fragments of sandstone; violent effervescence;
mildly alkaline; clear smooth boundary.

C—7 to 14 inches; light gray (10YR 7/2) very fine sandy
loam, grayish brown (10YR 5/2) moist; massive;
soft, very friable; many fine fragments of sandstone;
violent effervescence; mildly alkaline; clear smooth
boundary.

Cr—14 to 60 inches; white (10YR 8/2) weakly cemented
limy sandstone; violent effervescence.

The thickness of the solum ranges from € to 12
inches, and the depth to free carbonates ranges from 0
to 6 inches. The thickness of the ochric epipedon ranges
from 3 to 6 inches, and the depth to bedrock ranges
from 8 to 20 inches.

The A horizon has value of 4 through 6 (3 through 5,
moist) and chroma of 2 or 3 (dry or moist). It is typically
very fine sandy loam, but the range includes loam.
Reaction is mildly alkaline or moderately alkaline. The C
horizon has value of 6 through 8 (4 through 7, moist)
and chroma of 2 or 3 (dry or moist). It is typically very
fine sandy loam, but the range includes loam. Reaction
is mildly alkaline or moderately alkaline. The C horizon
ranges from 12 to 25 percent clay.

Craft Series

The Craft series consists of deep, well drained,
moderately permeable soils on bottom lands. These soils
formed in stratified, calcareous alluvium. Slopes range
from 0 to 3 percent.

Craft soils are similar to McCook soils and are
commonly adjacent to Bankard, Bridget, and Janise soils
on the landscape. McCook soils have a mollic epipedon.
Bankard soils have more sand in the control section than
Craft soils. Bridget soils are not stratified and have a
mollic epipedon. Janise soils are very strongly alkaline
and are slightly lower on the landscape.

Typical pedon of Craft very fine sandy loam, 0 to 3
percent slopes, 2,000 feet north and 500 feet east of the
southwest corner of section 1, T. 26 N., R. 49 W.

A—O0 to 5 inches; grayish brown (10YR 5/2) very fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak medium subangular blocky structure
parting to weak very fine granular; slightly hard, very
friable; mildly alkaline; clear smooth boundary.

AC—5 to 8 inches; grayish brown (10YR 5/2) very fine
sandy loam stratified with thin lenses of gravelly very
fine sandy loam, dark grayish brown (10YR 4/2)
moist; weak medium and fine subangular blocky
structure; slightly hard, very friable; violent
effervescence; mildly alkaline; clear smooth
boundary.

C1—8 to 22 inches; light brownish gray (10YR 6/2) very
fine sandy loam, dark grayish brown (10YR 4/2)
moist; weak medium and fine subangular blocky
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structure; soft, very friable; violent effervescencs;
moderately alkaline; clear smooth boundary.

C2—22 to 33 inches; light brownish gray (10YR 6/2)
very fine sandy loam, grayish brown (10YR 5/2)
moist; weak medium and fine subangular blocky
structure; slightly hard, very friable; violent
effervescence; moderately alkaline; clear smooth
boundary.

C3—33 to 60 inches; light brownish gray (10YR 6/2)
very fine sandy loam, grayish brown (10YR 5/2)
moist; massive; soft, very friable; violent
effervescence; moderately alkaline.

The thickness of the solum ranges from 4 to 20
inches, and the depth to free carbonates ranges from 0
to 10 inches. The thickness of the ochric epipedon
ranges from 4 to 12 inches.

The A horizon has value of 5 or 6 (3 through 5, moist)
and chroma of 2 or 3 (dry or moist). It is typically very
fine sandy loam, but the range includes loam and loamy
very fine sand. Reaction is mildly alkaline or moderately
alkaline. The C horizon has value of 6 through 8 (4
through 6, moist) and chroma of 1 through 3 (dry or
moist). It is typically very fine sandy loam, but it can
include strata of loam, loamy very fine sand, and silt
loam. Reaction is mildly alkaline or moderately alkaline.

Creighton Series

The Creighton series consists of deep, well drained,
moderately permeable soils on uplands, on stream
terraces, and on foot slopes. These soils formed in
eolian and colluvial-alluvial material weathered from fine-
grained sandstone. Slopes range from 0 to 30 percent.

Creighton soils are similar to Bridget, Busher, and
Oglala soils and are commonly adjacent to Alliance,
Bridget, Canyon, Norrest, and Oglala soils on the
landscape. Bridget soils do not have a cambic horizon
and are slightly lower on the landscape than Creighton
soils. Busher and Oglala soils are 40 to 60 inches deep
to weakly cemented sandstone. Alliance soils have more
clay in the B horizon. Canyon soils are shallow over
bedrock and are higher on the landscape. Norrest soils
have more clay in the B horizon, are moderately deep
over clayey siltstone, and are generally lower on the
landscape than Creighton soils. Canyon and Norrest
soils also do not have a mollic epipedon.

Typical pedon of Creighton very fine sandy loam, 1 to
3 percent slopes 225 feet south and 550 feet
east of the northwest corner of section 24, T. 25 N, R.
49 W,

Ap—0 to 8 inches; grayish brown (10YR 5/2) very fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak very fine granular structure; slightly
hard, very friable; mildly alkaline; abrupt smooth
boundary.

Soil Survey

Figure 13.—Profile of Creighton very fine sandy loam, a deep, well
drained soll that has a weakly developed subsoil. The depth is
marked In feet.

Bw1—8 to 15 inches; brown (10YR 5/3) very fine sandy
loam, dark grayish brown (10YR 4/2) moist; weak
coarse prismatic structure parting to weak medium
subangular blocky; slightly hard, very friable; neutral;
clear smooth boundary.
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Bw2—15 to 20 inches; grayish brown (10YR 5/2) very
fine sandy loam, dark grayish brown (10YR 4/2)
moist; weak coarse and medium subangular blocky
structure; slightly hard, very friable; mildly alkaline;
clear smooth boundary.

C—20 to 80 inches; light brownish gray (10YR 6/2) very
fine sandy loam, grayish brown {(10YR 5/2) moist;
massive; soft, very friable; strong effervescence;
moderately alkaline.

The thickness of the sclum ranges from 15 to 28
inches, and the depth to free carbonates ranges from 7
to 20 inches. The thickness of the mollic epipedon
ranges from 7 to 18 inches.

The A horizon has value of 4 or 5 (2 or 3, moist) and
chroma of 2 or 3 (dry or moist). Texture is typically very
fine sandy loam, but the range inciudes loam and fine
sandy loam. Reaction is neutral or mildly aikaline. The
Bw horizon has value of 5 or 8 {4 or 5, moist) and
chroma of 2 or 3 (dry or moist). Texture is typically very
fine sandy loam, but the range includes loam and fine
sandy loam. The Bw horizon averages between 6 and 16
percent clay. Reaction ranges from neutral through
moderately alkaline. The C horizon has vatue of 6
through 8 (4 through 6, moist) and chroma of 2 or 3 (dry
or moist). Texture is typically very fine sandy loam, but
the range includes fine sandy loam, loamy very fine
sand, and loam. Reaction is moderately alkaline or
strongly alkaline.

Dailey Series

The Dailey series consists of deep, somewhat
excessively drained, rapidly permeable soils on uplands.
These soils formed in sandy eolian sediment. Slopes
range from O to 9 percent.

Dailey soils are similar to Valent and Valentine soils
and are commoenly adjacent to Jayem, Valent, and
Valentine soils on the landscape. Valent and Valentine
soils do not have a mollic epipedon, are excessively
drained, and are on slightly higher parts of the landscape
than Dailey soils. Jayem soils have more silt, generally
have less sand, have a cambic horizon, and are lower on
the landscape.

Typical pedon of Dailey loamy sand, 0 to 3 percent
slopes, 275 test north and 1,900 feet east of the
southwest corner of section 19, T. 24 N, R. 48 W,

Ap—0 to 7 inches; grayish brown (10YR 5/2} loamy
sand, very dark grayish brown (10YR 3/2) moist;
weak fine granular structure; soft, very friable; mildly
alkaline; abrupt smooth boundary.

A—7 10 15 inches; dark grayish brown (10YR 4/2) loamy
sand, very dark grayish brown (10YR 3/2) moist;
weak medium subangular blocky structure parting to
weak fine granular; soft, very friable; mildly alkaline;
clear wavy boundary.
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C-—15 to BO inches; pale brown (10YR 6/3) loamy sand,
brown (10YR 5/3) moist; single grained; loose;
mildly alkaline.,

The mollic epipedon ranges from 10 to 20 inches in
thickness. The depth to free carbonates ranges from 40
to more than 60 inches.

The A harizon has vaiue of 4 or 5 (2 or 3, moist) and
chroma of 2 or 3 {dry or moist). Texture is typically loamy
sand, but the range includes loamy fine sand. Reaction
is neutral or mildly alkaline. The C horizon has value of 5
through 7 (4 through 6, moist) and chroma of 2 or 3 (dry
or moist). It is typically loamy sand, but the range
includes fine sand, sand, and loamy fine sand. Reaction
is neutral or mildly alkaline.

Duroc Series

The Duroc series consists of deep, well drained,
moderately permeable soils on bottom lands, on foot
slopes, and in slightly concave areas of the uplands.
These soils formed in loamy alluvium and colluvium.
Slopes range from O t0 3 percent.

Duroc soils are similar to Alliance, Goshen, and Keith
soils and are commonly adjacent to Alliance, Goshen,
Keith, McCook, and Rosebud soils on the iandscape.
Alliance, Goshen, and Keith soils have an argillic
harizon, have a mollic epipedon less than 20 inches
thick, and are higher on the landscape than Duroc soils.
McCook soils have less clay in the control saction, have
a mollic epipedon less than 20 inches thick, and are
slightly lower on the landscape. Rosebud soils are 20 to
40 inches deep to bedrock, have a mollic epipedon less
than 20 inches thick, and are higher on the landscape.

Typical pedon of Duroc loam, 1 to 3 percent slopes,
1,850 feet west and 300 feet south of the northeast
corner of section 32, T. 28 N, R. 51 W.

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

A—S5 to 35 inches; grayish brown (10YR 5/2) loam, very
dark grayish brown (10YR 3/2) moist; weak medium
subangular blocky structure parting to weak fine
granular; hard, friable; mildly alkaline; clear smooth
boundary.

C—35 to 60 inches; light brownish gray (10YR 6/2)
loam, dark grayish brown (10YR 4/2) moist;
massive; slightly hard, friable; violent effervescence;
moderately alkaline.

The thickness of the solum and the thickness of the
mollic epipedon range from 20 to 50 inches. The depth
to free carbonates ranges from 20 to 36 inches.

The A horizon has valus of 4 or 5 (2 or 3, moist) and
chroma of 2 or 3 {dry or moist). It is typically loam, but
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the range includes silt loam. Reaction ranges from
neutral through moderately aikaline. The C horizon has
value of 5 or 6 (3 through 5, moist) and chroma of 2 or 3
(dry or moist). It is typically loam, but the range includes
silt loam. Reaction is mildly alkaline or moderately
alkaline.

Goshen Series

The Goshen series consists of deep, well drained,
moderately permaable soils on stream terraces. These
soils formed in alluvial sediment derived mainty from
loess. Slopes are 0 1o 1 percent,

These Goshen solls have a thinner mollic epipedon
than is defined in the range for the Goshen series, but
this difference does not alter the use or behavior of the
soils.

Goshen soils are similar to Alliance, Buroc, and Keith
soils and are commonly adjacent to Craft, Duroc,
McCook, and Satanta soils on the landscape. Alliance
soils are 40 to 60 inches deep to weakly cemented
sandstone and are higher on the landscape than
Goshen soils. Duroc soils have a mollic epipedon thicker
than 20 inches and do not have a B horizon. Keith soils
do not have pebbles or stratification in the underlying
material and are higher on the landscape. Craft soils do
not have a mollic epipedon, have less clay in the control
section, and are lower on the landscape. McCock soils
are stratified, have less clay in the control section, and
are slightly lower on the landscape. Satanta soils have
more sand and less clay in the control saction and are
slightly higher on the landscape.

Typical pedon of Goshen loam, O to 1 percent slopes,
2,150 feet south and 1,150 feet east of the northwest
corner of section 11, T. 24 N, R. 49 W.

Ap—0 to 6 inches; dark grayish brown (10YR 4/2) loam,
vary dark grayish brown (10YR 3/2) moist; weak fine
granular structure; slightly hard, very friable; mildly
alkaline; abrupt smooth boundary.

A—6 to 9 inches; dark grayish brown {10YR 4/2) loam,
very dark grayish brown (10YR 3/2) moist; weak fine
subangular blocky structure parting to weak fine
granular; slightly hard, very friable; mildly alkaline;
clear smooth boundary.

Bt1A—9 to 15 inches; dark grayish brown (10YR 4/2)
silty clay loam, very dark grayish brown (10YR 3/2)
moist; moderate medium and fine subangular blocky
structure; hard, friable; maderately alkaline; clear
smooth boundary.

Bt2—15 to 24 inches; pale brown (10YR 6/3) silt loam,
dark grayish brown (10YR 4/2) moist; weak medium
subangular blocky structure; hard, friable;
moderately alkaline; clear wavy boundary.

Bck—24 to 35 inches; light gray (2.5Y 7/2) loam, grayish
brown (10YR 5/2) moist; weak coarse prismatic
structure parting to weak medium subangular blocky;
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slightly hard, very friable; viclent effervescence;
moderately alkaline; gradual wavy boundary.

C1—35 to 53 inches; very pale brown (10YR 7/3) very
fine sandy loam, brown (10YR 5/3) moist; massive;
slightly hard, very friable; violent effervescence;
moderately alkaline; clear wavy boundary.

C2—53 ta 60 inches; light gray {2.5Y 7/2) very fine
sandy loam, grayish brown (10YR 5/2) moist;
massive; slightly hard, very friable; 5 percent
pebbles; viclent effervescence; strongly alkaline.

The thickness of the solum rangss from 24 to 42
inchas. The depth to free carbonates ranges from 24 to
36 inches. The thickness of the mollic epipedon ranges
from 12 to 20 inches.

The A horizon has value of 4 or 5 (2 or 3, moist) and
chroma of 2 or 3 (dry or mgist). It is typically loam, but
the range includes silt loam. Reaction is neutral or mildly
alkaline. The Bt horizon has value of 4 through 6 (3 or 4,
moist) and chroma of 2 or 3 (dry or moist). It is typically
silt loam and silty clay loam, but the range includes
loam. It averages between 20 and 30 percent clay.
Reaction is mildly alkaline or moderately alkaline. The G
horizon has value of 6 or 7 {5 or 6, moist) and chroma of
2 or 3 (dry ar moist). It is typically very fine sandy loam,
but the range includes silt loam and loam. Reactlion is
mildly alkaline or moderately alkaline above a depth of 4
feet and is moderately alkaline or strongly alkaline below
this depth.

Hemingford Series

The Hemingford series consists of deep, well drained
sails on uplands. Permeability is moderately slow. The
upper part of the profile formed in loess, and the lower
part formed in loamy material weathered from clayey
siltstone and fine-grained sandstone. Slopes range from
0 to 6 percent.

Hemingford soils are similar to the Rosebud and
Satanta soils and are commonly adjacent to Alliance,
Duroc, Manter, Rosebud, and Satanta soils on the
landscape. Rosebud soils are 20 to 40 inches deep to
soft sandstone. Satanta scils have less clay and more
sand in the control section, do not have bedrock in the
profile, and are slightly higher on the landscape than
Hemingford soils. Alliance soils have less sand in the
subsoil and less clay in the C horizon. Duroc soils have a
surface soil over 20 inches thick, have less clay in the
control section, and are slightly lowsr on the landscape.
Manter soils have more sand in the control section and
are higher on the landscape.

Typical pedon of Hemingford loam, O to 1 percent
slopes, 2,350 fect east and 150 feat north of the
southwest corner of section 15, T. 27 N., R. 47 W.

Ap—0 to 6 inches; dark grayish brown {10YR 4/2) loam,
very dark grayish brown (10YR 3/2) moist; weak
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very fine granular structure; slightly hard, friable;
neutral; abrupt smooth boundary.

A—6 to 10 inches; dark grayish brown-{10YR 4/2) loam,
very dark gray (10YR 3/1) moist: weak medium
subangular blocky structure parting to weak fine
granular; hard, friable; neutral; clear smooth
boundary.

Bt—10 to 18 inches; grayish brown (10YR 5/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
strong medium prismatic structure parting to strong
medium subangular blocky; very hard, firm; neutral;
gradual smooth boundary.

BC-—18 to 25 inches; light brownish gray (2.5Y 6/2)..:
sandy clay loam, dark grayish brown (2.5Y 4/2)
moist; moderate medium prismatic structure parting
to moderate medium subangular blocky; hard, firm;
slight effervescence; mildly alkaline; clear smooth
boundary.

Ck—25 to 42 inches; light gray (2.5Y 7/2} sandy clay
loam, light brownish gray (2.5Y 6/2) moist; weak
coarse and medium subangular blocky structure;
hard, firm; few fine and medium sandstone
fragments; strong effervescence; moderately
alkaling; gradual smooth boundary.

Cr—42 to 60 inches; white (2.5Y 8/2) soft sandstone,
light gray (2.5Y 7/2) moist; strong effervescence.

The thickness of the solum ranges from 12 to 34
inches, and the depth to free carbonates ranges from 12
to 24 inches. The thickness of the mollic epipadon
ranges from 7 to 20 inches.

The A horizon has value of 4 or 5 (2 or 3, meist} and
chroma of 1 or 2 (dry or moist). It is typically loam, but
the range includes very fine sandy loam and fine sandy
loam. The Bt horizon has value of 4 through 6 (3 through
5, moist) and chroma of 2 or 3 (dry or moist). It is
typically clay loam, but the range includes sandy clay
loam and loam. It averages between 25 and 35 percent
clay. Reaction is neutral or mildly alkaline. The C horizon
has value of 6 through 8 (5 through 7, moist) and
chroma of 2 or 3 (dry or moist). Itis typically sandy clay
loam, but the range includes loam, very fine sandy lcam,
and fine sandy loam. Reaction is mildly alkaline or
moderately alkaline. Weakly cemented, limy sandstone is
at a depth of 40 to 60 inches.

Hoffland Series

The Hoffland series consists of deep, very poorly
drained, rapidly permeable soils in valleys and
depressions of the sandhills. These soils formed:in
sandy and loamy alluvial or eolian material. Slopes are 0
to 1 percent.

Hoffland soils are commonly adjacent to Ipage, Lisco,
Marlake, and Valentine soils on the landscape.-lpage
and Valentine soils are better drained and are higher on
the landscape than Hoffland soils. Lisco soils are better
drained, have a B horizon, have higher reaction in the
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solum, and are slightly higher on the landscape. In
addition, they have more silt and clay in the control
section and are alkali. Marlake soils have a higher water
table, are stratified, and are slightly lower on the
landscape.

Typical pedon of Hoffland fine sandy loam, wet, 0 to 1
percent slopes, 2,275 feet south and 1,875 feet east of
the northwest corner of section 1, T. 24 N,, R. 47 W.

O—1 inch to 0; partially decomposed organic matter;
strong effervescence.

Ak—O0 to 5 inches; gray (10YR 5/1) fine sandy loam,
black (10YR 2/1) moist; weak fine granular
structure; soft, very friable; violent effervescence;
moderately alkaline; clear smooth boundary.

C1—5 to 16 inches; light brownish gray (10YR 6/2)
loamy fine sand, grayish brown (10YR 5/2) moist;
common medium distinct dark yellowish brown
(10YR 4/4) mottles; weak medium subangular
blocky structure parting to weak fine granular; soft,
very friable; violent effervescence; moderately
alkaline; clsar smooth boundary.

C2—16 to 42 inches; light gray (10YR 7/2) fine sand,
light brownish gray (10YR 6/2) moist; common fine
distinct dark brown (10YR 3/3) mottles; single
grained; loose; slight effervescence; moderately
alkaline; clear smooth boundary.

Ab—42 to 51 inches; dark gray (10YR 4/1) fine sandy
loamn, black (10YR 2/1) moist; massive; slightly hard,
very friable; slight effervescence; mildly alkaline;
gradual wavy boundary.

C—51 to 60 inches; light brownish gray (10YR 6/2) fine
sand, grayish brown (10YR 5/2) moist; single
grained; loose; slight effervescence; mildly alkaline.

The thickness of the solum ranges from 4 to 10
inches, and tha thickness of the ochric epipedon ranges
from 3 to 6 inches. Free carbonates are at the surface.

The Ak horizon has value of 3 through 5 {2 or 3,
moist) and chroma of 1 through 3 (dry or moist). It is
typicaily fine sandy loam, but the range includes very fine
sandy loam and loam. Reaction is mildly alkaline or
maderately alkaline, The C horizon has value of 6
through 8 (4 through 6, moist) and chroma of 1 through
3 (dry or moist). Texture is fine sand or loamy fine sand.
Below a depth of 3 feet the texture ranges from fine
sandy loam to fine sand. Reaction is mildly alkaline or
modsrately alkaline.

Imlay Series

The Imlay series consists of shallow, well drained,
slowly permeable soils on uplands. These soils formed in
residuum of clayey siltstone. Slopes range from 11 to 60
percent.
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Thase Imlay soils have less coarse fragments than is
defined in the range for the Imlay series, but this
difference does not alter the use or behavior of the soils.

Imlay soils are commenly adjacent to Busher,
Creighton, Norrest, and Tassel soils on the landscape.
Busher scils are desp, have a mollic epipedon, have less
clay and more sand in the control section, and arg lower
on the landscape than tmlay soils. Creighton soils are
deep, have less clay and more sand in the control
section, and generally are higher on the landscape.
Norrest soils are moderately deep over clayey siltsione.
Tassel soils have more sand in the control section, are
shallow to sandstone, and are slightly lower on the
landscape.

Typical pedon of Imlay ivam in an area of Imlay-Rock
outcrop complex, 11 to 60 percent slopes, 1,900 feet
north and 350 feet west of the southeast corner of
section 33, T. 28 N, R. 52 W.

A—0 to 3 inches; light brownish gray (10YR 6/2) loam,
grayish brown (10YR 5/2) moist; weak fine granular
structure; slightly hard, friable; few fine siltstone
fragments; violent effervescence; moderately
alkaline; abrupt smooth boundary.

C—3 10 12 inches; light brownish gray (10YR 6/2) clay
loam, grayish brown (10YR 5/2) moist; strong
coarse prismatic structure parting to strong medium
subangular blocky; hard, firm; common fine siltstone
fragments; viclent effervascence; moderately
alkaline; clear smooth boundary.

Cr—12 to 60 inches; light olive gray {5Y 6/2} clayey
siltstone; very hard; violent effervescence.

The thickness of the ochric epipedon ranges from 2 to
8 inches. Free carbonates are at the surface. The depth
to siltstone ranges from 8 to 20 inches.

The A horizon has value of 4 through 6 (3 through 5,
moist) and chroma of 1 or 2 (dry or moist). Texture is
typically loam, but the range includes silt loam. Reaction
is mildly alkaline or moderately alkatine. The C horizon
has value ot 5 through 7 (4 through 6, moist) and
chroma of 2 or 3 (dry or moist}. It is typicaily clay loam,
but in some pedons it is silty clay loam. It averages
between 27 and 34 percent noncarbonate clay. Reaction
is mildly alkaline or moderately alkaline. The C horizon
typically contains less than 35 percent, by volume,
coarse fragments.

Ipage Series

The Ipage series consists of deep, moderately well
drained, rapidly permeable soils in sandhills, in valieys,
and on stream terraces. These soils formed mainly in
eolian sand. Slopes range from 0 to 3 percent.

Ipage soils are commonly adjacent to Janise, Lisco,
Valent, and Valentine soils on the landscape. Janise and
Lisco solls have more clay and less sand in the control
section, have a solum that is strongly and very strongly
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saline-alkali, and are slightly lower on the landscape than
Ipage soils. Valent and Valentine soils are excessively
drained, are not mottled above a depth of 40 inches, and
are higher on the landscape.

Typical pedon of Ipage loamy fine sand, alkali
substratum, 0 to 3 percent slopes, 325 feet north and 550
feet west of the southeast corner of section 15, 1. 24 N,
R. 49 W.

A—0 10 6 inches; dark grayish brown (10YR 4/2) loamy
fine sand, very dark grayish brown (10YR 3/2)
moist; weak very fine granular structure; soft, very
friable; neutral; abrupt smooth boundary.

AC—6 to 13 inches; grayish brown (10YR 5/2) loamy
fine sand, dark grayish brown (10YR 4/2) moist;
weak medium subangular blocky structure parting to
weak fine granular; soft, very friable; moderately
alkaline; clear smooth boundary.

C1—13 to 35 inches; pale brown (10YR 6/3) loamy fine
sand, brown (10YR 5/3) moist; weak coarse
subangular biocky structure parting to weak fine
granular; soft, very friable; strong effervescence;
moderately alkaline; gradual smooth boundary.

G235 to 39 inches; grayish brown (10YR 5/2) loamy
fina sand, dark grayish brown (10YR 4/2) moist;
massive; soft, very friable; strong effervescence;
very strongly alkaline; gradual smooth boundary.

C3—39 to 60 inches; light gray (10YR 7/2) loamy fine

sand, light brownish gray (10YR 6/2) moist;
common fine distinct strong brown (7.5YR 5/8)
motties; massive; soft, very friable; strong
effervescence; very strongly alkaline.

The thickness of the solum ranges from 10 to 18
inches, and the depth to free carbonates ranges from 2
to 24 inches. The thickness of the ochric epipedon
ranges from 4 to 8 inches.

The A horizon has value of 4 or 5 (3 or 4, moist) and
chroma of 1 or 2 {(dry or moist). It is typically loamy fine
sand, but the range includes fine sand. Reagtion is
neutral or mildly alkaline. The C horizon has value of 5
through 7 (4 through 6, moist) and chroma of 2 or 3 (dry
or moist). It is typically icamy fine sand, but the range
includes fine sand. Reaction is moderately alkaline
through very strongly alkaline.

Janise Series

The Janise series consists of deep, somewhat poorly
drained soils on high bottom lands. The drained phases
of the Janise soils are moderately well drained.
Permeability is moderately slow. These soiis formed in
calcareous loamy alluvium and have saline-alkali
characteristics. Slopes range from 0 to 3 percent.

Janise soils are similar to Lisco soils in saline-alkali
characteristics and are commonly adjacent to Dailey,
Ipage, Jayem, Lisco, and McCook soils on the
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landscape. Lisco spils have more fine sand and less
noncarbonate clay in the control section than Janise
soils. Dailey and Jayem soils have more sand, are better
drained, do not have saline-alkali characteristics, and are
higher on the landscape. Ipage soils do not have a B
horizon, have more sand in the control section, and are
slightly higher on the landscape. McGook soils have a
mollic epipedon, are better drained, do not have saline-
alkali characteristics, and are slightly higher on the
landscape.

Typical pedon of Janise loam, 0 to 2 percent slopes,
2,200 feet west and 1,050 feet south of the nartheast
corner of section 17, T. 24 N., R. 49 W,

E—0 to 2 inches; gray (10YR 5/1) loam, very dark gray
(10YR 3/1) moist; weak medium platy structure;
slightly hard, very friable; strong effervescence;
sirongly alkaline; abrupt smooth boundary.

Bw-—-2 to 6 inches; light brownish gray (10YR 6/2) silt
loam, grayish brown (10YR 5/2) moist; weak fine
prismatic structure parting to moderate fine
subangular blocky; hard, friable; strong
effervescence; very strongly alkaline; clear smooth
boundary.

BC—& to 14 inches; light brownish gray (10YR 6/2)
loam, grayish brown (10YR 5/2) moist; weak
medium prismatic structure parting to weak medium
subangular blocky; slightly hard, very friable; violent
effervescence; very strongly alkaline; clear smooth
boundary.

C1—14 to 32 inches; light gray (10YR 7/2) loam, grayish
brown (10YR 5/2) moist; weak coarse prismatic
structure parting to weak medium subangular blocky;
slightly hard, very friable; violent effervescence; very
sirongly alkaline; gradual smooth boundary.

C2--32 to 60 inches; light gray (10YR 7/2) very fine
sandy loam, pale brown (10YR 6/3) moist; common
fine distinct dark yellowish brown (10YR 4/4)
mottles; massive; slightly hard, very friable; strong
sffervescence; strongly alkaline.

The thicknass of the solum ranges from 6 to 24
inches, and the depth to free carbonates ranges from 0
to 6 inches. The thickness of the ochric epipedon ranges
fram 1 to 5 inches.

The E horizon has value of 5 or 6 (3 or 4, moist) and
chroma of 1 or 2 (dry or moist). Texture is typically loam
but is loamy fine sand in the overblown phases [fig. 14).
The range includes silt loam, very fine sandy loam, and
fine sandy loam. The range in reaction is wide, from
neutral through very strongly alkaline. The Bw horizon
has value of 5 through 7 (4 or 5, moist). It is typically silt
loam, but the range includes loam and clay loam.
Content of clay, including carbonate clay, averages
between 18 and 28 parcent. Reaction is strongly alkaline
or very strangly atkaline. The C horizon has value of 6
through 8 (4 through 6, moist) and chroma of 2 or 3 {dry
or moist). Texture in the C horizon is typicatly loam or
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very fine sandy loam, but the range includes silt loam.
Below a depth of 40 inches the texture ranges from loam
to fine sand. Reaction is strongly alkaline or very
strongly alkaline.

Jayem Series

The Jayem series consists of deep, well drained soils
on uplands. Permeabilty is moderately rapid. These soils
formed in eolian material weathered from sandstone.
Slopes range from 0 to 9 percent.

Jayem soils are similar to Busher, Creighton, and Vetal
soils and are commonly adjacent to Busher, Dailey,
Janise, Satanta, and Vetal soils on the landscaps.
Busher soils have carbonates higher in the profile than
Jayem soils and are 40 to 60 inches deep to weakly
cemented sandstone. Creighton soils are calcarecus in
the contro! section and are lower on the landscape.
Vetal soils have a mollic epipedon thicker than 20 inches
and are slightly lower on the landscape. Dailey soils
have more sand in the control section and are slightly
higher on the landscape. Janise soils have more clay in
the contro! section, have saline-alkali characteristics, and
are lower on the landscape. Satanta soils have more
clay in the control section and are slightly iower on the
landscape.

Typical pedon of the Jayem fine sandy loam, 0 to 3
percent slopes, 350 feet north and 1,150 feet east of the
southwest corner of section 27, T. 24 N., R. 49 W.

Ap—0 to 11 inches; dark grayish brown (10YR 4/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak fine granular structure; soft, very friable;
mildly alkaline; abrupt smooth boundary.

Bw—11 to 26 inches; grayish brown (10YR 5/2) very

fine sandy loam, dark grayish brown {10YR 4/2)
moist; weak coarse prismatic structure parting to
weak medium subangular blocky; slightly hard, very
friable; neutral; gradual smooth boundary.

C1—26 to 41 inches; pale brown (10YR 6/3) very fine
sandy loam, brown (10YR 5/3) moist; weak medium
and coarse subangular blocky structure; soft, very
friable; mildly alkaline; gradual smooth boundary.

C2—a1 to 60 inches; light gray (10YR 7/2) very fine
sandy loam, light brownish gray (10YR &/2) moist;
massive; soft, very friable; strong effervescence;
moderately atkaline.

The thickness of the solum ranges from 18 to 40
inches. The depth to free carbonates is more than 40
inches. The thickness of the mollic epipedon ranges
from 7 to 20 inches.

The A horizon has value of 4 or 5 (2 or 3, moist) and
chroma of 2 or 3 {dry or moist). It is typically fine sandy
loam, loamy fine sand, or loamy sand, but the range
includes Ioamy very fine sand and very fine sandy loam.
Reaction is neutral or mildly alkaline. The 8 horizon has
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Figure 14.—Profile of Janise loamy fine sand, drained, overblown,
0 to 3 percent slopes. This deep, moderately well drained soil
has about 20 inches of loamy fine sand on the surface. The
depth Is marked in feet.
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value of 5 or 6 (4 or 5, moist) and chroma of 2 or 3 (dry
or moist). It is typically very fine sandy loam, but in some
pedons it is fine sandy loam, loam, or loamy very fine
sand. It averages between 55 and 80 percent sand.
Reaction is neutral or mildly alkaline. The C horizon has
value of 5 through 7 (4 through 6, moist) and chroma of
2 or. 3 (dry or moist). It is typically very fine sandy loam,
but the range includes loamy very fine sand, fine sandy
loam, and loamy fine sand.

Keith Series

The Keith series consists of deep, well drained,
moderately permeable soils on loess-covered uplands.
Slopes range from 0 to 6 percent.

Keith soils are similar to Alliance, Duroc, Goshen, and
Richfield soils and are commonly adjacent to Alliance,
Creighton, Duroc, Richfield, and Satanta soils on the
landscape. Alliance soils are 40 to 60-inches deep to
weakly cemented sandstone. Duroc soils have a mollic
epipedon thicker than 20 inches, do not have a B
horizon, and are slightly lower on the landscape than
Keith soils. Goshen soils have pebbles and fine
stratification in the underlying material and are on stream
terraces subject to rare flooding. Creighton soils have
less clay in the control section. Richfield soils have more
clay in the subsoil and are on low-lying uplands. Satanta
soils have more sand and less clay in the control section
and are generally higher on the landscape.

Typical pedon of Keith loam, 0 to 1 percent slopes,
1,150 feet east and 100 feet south of the northwest
corner of section 12, T. 27 N., R. 52 W.

Ap—o0 to 8 inches; dark grayish brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) moist; weak fine
granular structure; slightly hard, very friable; neutral;
abrupt smooth boundary.

Bt1—8 to 19 inches; grayish brown (10YR 5/2) silty clay
loam, dark brown (10YR 3/3) moist; weak coarse
prismatic structure parting to weak medium
subangular blocky; hard, friable; mildly alkaline; clear
smooth boundary.

Bt2—19 to 31 inches; brown (10YR 5/3) silt loam, dark
grayish brown (10YR 4/2) moist; weak coarse
prismatic structure parting to weak medium
subangular blocky; hard, friable; mildly alkaline; clear
smooth boundary.

BCk—31 to 36 inches; very pale brown (10YR 7/3) silt
loam, brown (10YR 5/3) moist; weak medium
subangular blocky structure; slightly hard, friable;
violent effervescence; moderately alkaline; gradual
smooth boundary.

C1—36 to 52 inches; very pale brown (10YR 7/3) very
fine sandy loam, brown (10YR 5/3) moist;, massive;
soft, very friable; violent effervescence; moderately
alkaline; clear smooth boundary.
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C2—52 to 60 inches; white (10YR B/2) very fine sandy
loam, pale brown (10YR 6/3) moist; massive; soft,
very friable; violant effervescence; few small
sandstone fragments; moderately alkaline.

The thickness of the solum ranges from 18 to 36
inches. The depth to free carbonates ranges from 15 to
35 inches. The thickness of the mollic epipedon ranges
from 8 to 20 inches.

The A horizon has value of 4 or 5 (2 or 3, moist) and
chroma of 1 or 2 {dry or moisl). It is typically loam, but
the range includes very fine sandy loam and silt loam.
Reaction is slightly acid or neutral. The Bt horizon has
value of 4 through 6 (3 through 5, moist) and chroma of
2 or 3 (dry or moist). It is typically silty clay loam and silt
loam. It averages between 25 and 33 percent clay.
Reaction is neutral through moderately alkaline. The C
horizon has value of 6 through 8 (5 or 6, maist) and
chroma of 2 or 3 (dry or moist). It is typically very fine
sandy loam, but the range includes silt loam and loam.
Reaction is mildly alkaline or moderately alkaline.

Lamo Variant

The Lamo Variant consists of deep, poorly drained,
moderately permeable sails on bottom lands along
upland drainageways. These soils formed in loamy
alluvium. Slopes are 0 10 1 percent.

Lamo Variant soils are commonly adjacent to Alliance,
Duroc, and Rosebud soils on the landscaps. Alliance
and Rosebud soils are well drained, have a mollic
epipedon less than 20 inches thick, have more clay in
the control section, and are higher on the landscape
than Lamo Variant soils. In addition, Rosebud soils are
moderately deep over weakly cemented sandstone
bedrock. Duroc soils are well drained and are slightly
higher in elevation.

Typical pedon of Lamo Variant loam, 0 to 1 percent
slopes, 2,350 feet south and 500 feet west of the
northeast corner of section 13, T. 27 N., R. 48 W.

Ap—0 to 5 inches; gray (10YR 5/1) loam, very dark gray
(10YR 3/1) moist; weak fine granular structure; hard,
friable; slight effervescence; moderately alkaline;
abrupt smooth boundary.

A1—5 to 15 inches; dark gray (10YR 4/1) loam, very
dark gray (10YR 3/1) moist; weak fine and medium
platy structure; hard, friable; slight effervescence;
mildly alkaline; clear smooth boundary.

A2—15 to 37 inches; dark gray (10YR 4/1) loam, very
dark gray (10YR 3/1) moist; few fine distinct dark
brown (7.5YR 4/4) mottles; weak fine and medium
subangular blocky structure; hard, friable; neuiral;
gradual wavy boundary.

C—37 to 60 inches; light brownish gray (10YR 6/2) very
fine sandy loam, dark grayish brown (10YR 4/2)
moist; massive; slightly hard, very friable; strong
gffervescence; moderately alkaline.
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The thickness of the solum and the thickness of the
mollic epipedon range from 20 to 40 inches. The depth
to free carbonates ranges from O to 12 inches.

The A horizon has value of 4 or 5 (2 or 3, moist) and
chroma of 1 or 2 (dry or moist). It is typically loam, but
the range includes very fine sandy loam. Reaction
ranges from neutral through moderately alkaline. The C
horizon has value of 5 through 7 (4 through 8, moist)
and chroma of 1 or 2 (dry or moist). It is typically very
fine sandy loam, but the range includes loam and siit
loam. Reaction is mildly alkaline or moderately alkaline.

Las Animas Series

The Las Animas series consists of deep, somewhat
poorly drained soils on bottom lands and in a few alluvial
swales. Permeability is moderately rapid. These soils
formed in stratified alluvium. Slopes range from 0 to 2
percent.

Las Animas soils are commonly adjacent to Bankard,
Janise, and Liscg soils on the landscape. Bankard soils
have more sand in the control section, are betler
drained, and are slightly higher on the landscape than
Las Animas soils. Janise soils have more clay and less
fine sand in the control section and are very strongly
affected by salinity and alkalinity. Lisco soils have a B
horizon and are very strongly affected by alkalinity.

Typical pedon of Las Animas very fine sandy loam in
an area of Las Animas-Lisco very fine sandy loams, 0 to
2 percent slopes, 2,350 feet north and 750 foet east of
the southwest corner of section 10, T. 28 N., R. 62 W.

A—O0 to 4 inches; grayish brown (10YR 5/2) very fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak fine and very fine granular structure;
soft, very friable; strong effervescence; moderately
alkaline; clear smocth boundary.

AC—4 10 9 inches; light gray (10YR 7/2) very fine sandy
loam, grayish brown (10YR 5/2) moist; weak
medium subangular blocky structure parting to weak
fine granular; slightly hard, very friable; violent
effervescence; moderately alkaline; clear smooth
boundary.

C1—8 to 18 inches; light gray (10YR 7/2) loamy very
fine sand, grayish brown {(10YR 5/2) moist; common
fine distinet dark yellowish brown (10YR 4/4)
mottles; massive; soft, very friable; violent
effervescence; moderatsly atkaline; clear smooth
boundary.

C2-—18 to 29 inches; light gray {10YR 7/2) very fine
sandy loam, grayish brown (10YR 5/2) moist;
common fine distinct dark yellowish brown (10YR
4/4) mottles; massive; soft, very friable; violent
effervescence; moderately alkaling; gradual smooth
boundary.

C3—29 to 42 inches; pale brown (10YR 6/3) ioamy very
fine sand, brown (10YR 5/3) moist; many medium
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prominent dark yellowish brown (10YR 3/4) mottles;
massive; soft, very friable; slight effervescence;
moderately alkaline; gradual smooth boundary.

C4—A2 to 60 inches; light gray (10YR 7/2) fine sand,
grayish brown (10YR 5/2) moist; many medium
prominent dark yellowish brown (10YR 3/4) mottles;
singls grained; loose; slight effervescence; mildly
alkaline.

The thickness of the solum ranges from 4 to 16
inches, and the depth to free carbonates ranges from 0
to 10 inches. The thickness of the ochric epipedon
ranges from 4 t0 8 inches.

The A horizon has value of 4 through 6 (3 through 5,
moist} and chroma of 2 or 3 (dry or moist). It is typically
very fine sandy loam, but the range includes fine sandy
loam and loamy very fing sand. Reaction is mildly
alkaline or moderately alkatine. The C horizon has value
of & through 8 (5 through 7, moist) and chroma of 2 or 3
(dry or moist). Above a depth of 40 inches it is typically
very fine sandy loam and loamy very fine sand, but the
range inciudes fine sandy loam. Below a depth of 40
inches the C horizon ranges from very fine sandy loam
10 sand. Reaction is mildly alkaline or moderately
alkaline.

Lisco Series

The Lisco series consists of deep, somewhat poorly
drained and poorly drained soils on bottom lands and in
some alluvial swales. Permeability is moderately rapid.
These soiis are strongly and very strongly saline-alkali.
They formed in calcareous, loamy and sandy alluvium.
Slopes range from 0 to 2 percent.

Lisco soils are similar to Janise soils and are
commonly adjacent to Ipage, Janise, and Las Animas
soils on the landscape. Janise soils have more clay and
less fine sand in the control section than Lisco soils.
Ipage soils have more sand in the control section, do not
have saline-alkali characteristics in the solum, and are
slightly higher on the landscape. Las Animas soils do not
have a B horizen and do not have saline-alkali
characteristics.

Typical pedon of Lisco very fine sandy loam, 0 to 2
percent slopes, 300 feet east and 500 fest north of the
southwest corner of section 7, T. 24 N., R. 50 W.

A—O0 to 2 inches; grayish brown (10YR 5/2) very fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak fine granular structure; soft, very friable;
strong effervescence; very strongly alkaline; abrupt
smooth boundary.

E—2 to 5 inches; light brownish gray {10YR 6/2) very
fine sandy loam, grayish brown {10YR 5/2) moist;
weak fine subangular blocky structure parting to
weak fine granular; slightly hard, very friable; violent
effervescence; very strongly alkaline; abrupt smooth
boundary.

Soil Survey

Bw1—5 to 12 inches; light brownish gray (10YR 6/2)
very fine sandy loam, dark grayish brown (10YR
4/2) moist; weak coarse subangular blocky structure
parting to weak fine granular; slightly hard, very
friable; violent effervescence; very strongly alkaline;
clear smooth boundary.

Bw2—12 10 16 inches; light brownish gray (10YR 6/2)
foamy very fine sand, grayish brown (10YH 5/2)
moist; weak coarse subangular blocky structure
parting to weak fine granular; soft, very friable;
violent effervescence: very strongly alkaline; gradual
smooth boundary.

C1—16 to 44 inches; light brownish gray (10YR &/2)
loamy very fine sand, grayish brown (10YR 5/2)
moist; massive; soft, very friable; violent
effervescence; very strongly alkaline; clear smooth
boundary.

C2—44 to 52 inches; gray (10YR 6/1) loam, dark gray
(10YR 4/1) moist, massive; hard, friable; violent
effervescence; strongly alkaline; gradual smooth
boundary.

C3—52 o 80 inches; light gray (10YR 7/1) very fine
sandy loam, light brownish gray (10YR 6/2) moist;
massive; slightly hard, friable; strong effervescance;
strongly alkaline.

The thickness of the solum ranges from 10 to 20
inches, and the thickness of the ochric epipedon ranges
from 2 to 8 inches. Free carbonates are in the upper 6
inches.

The A harizon has value of 5 or 6 (3 through 5, moist)
and chroma of 2 or 3 (dry or moist). Texture is typically
very fine sandy loam, but the range inciudes fine sandy
loam and loam. Reaction is moderately alkaline through
very strongly alkaline. The Bw horizon has value of 5
through 7 (3 through 5, moist) and chroma of 2 or 3 (dry
or moist). Texture is typically very fine sandy loam and
loamy very fine sand, but the range includes loam and
fine sandy loam. Reaction is moderately alkaling through
very strongly alkaline. The C horizon has value of 6
through 8 (4 through 6, moist) and chroma of 1 through
3 (dry or moist). It is typically loam, very fine sandy loam,
and loamy very fine sand, but the range includes fine
sandy loam, loamy fine sand, and fine sand. Reaction is
moderately alkaline through very strongly alkaline.

Manter Series

The Manter series consists of deep, well drained soils
on uptands. Permeability is moderately rapid. These soils
formed mainly in moderately coarse eclian material or
cutwash material weathered from sandstone. Slopes
range from O to 6 percent.

Manter soils are similar to Jayem soils and are
commonly adjacent to Alliance, Busher, Hemingford, and
Satanta sails on the landscape. Jayem soils do not have
an argillic horizon and have carbonates below a depth of
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40 inches. Alliance, Hemingford, and Satanta soils have
more silt and clay in the Bt horizon and the upper part of
the C horizon and are slightly lower on the landscape
than Manter soils. Busher soils are 40 to 60 inches deep
to weakly cemented sandstone and do not have an
argillic horizon.

Typical pedon of Manter fine sandy loam in an area of
Manter-Satania fine sandy loams, 3 1o 6 percent slopes,
1,650 feet south and 1,650 feet east of the northwest
cormer of section 5, T. 27 N., B. 47 W.

Ap—o0 to 7 inches; dark grayish brown (10YR 4/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak very fine granular structure; soft, very
friable; neutral; abrupt smooth boundary.

BA—7 to 12 inches; dark grayish brown (10YR 4/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak coarse prismatic structure parting to
weak medium subangular blocky; slightly hard, very
frigble; neutral; clear smooth boundary.

Bt—12 to 27 inches; grayish brown {10YR 5/2) fine
sandy loam, dark grayish brown (10YR 4/2) moist;
weak coarse prismatic structure parting to weak
medium subangular blocky; slightly hard, friable;
neutral; clear smooth boundary.

C1—27 to 38 inches; very pale brown {10YR 7/3) fine
sandy loam, brown (10YR 5/3) moist; weak coarse
and fine subangular blocky structure; soft, very
friable; mildly alkaline; gradual smooth boundary.

C2—38 to 60 inches; light brownish gray (10YR 6/2)
loamy fine sand, grayish brown {(10YR 5/2) moist;
massive; soft, very friable; sirong effervescence,
moderately alkaline,

The thickness of the solum ranges from 20 to 36
inches, and the depth to free carbonates ranges from 18
to 40 inches. The thicknass of the mollic epipedon
ranges from 7 to 19 inches.

The A horizon has value of 4 or 5 (2 or 3, moist) and
chroma of 2 or 3 (dry or moist). It is typically fine sandy
loam, but the range includes sandy loam. Reaclion is
slightly acid or neutral. The Bt horizon has value of 5 or
8 (3 through 5, moist) and chroma of 2 or 3 (dry or
moist). It is typically fine sandy loam, but in some pedons
it is sandy loam. It averages between 9 and 18 percent
clay. Reaction is neutral or mildly alkatine. The C horizon
has value of 6 through 8 (4 through 6, moist) and
chroma of 2 or 3 (dry or moisi). It is typically fine sandy
loam and loamy fine sand, but the range includes sandy
foam and loamy sand. Reaction Is mildly alkaline or
moderately alkaline.

Marlake Series

The Marlake series consists of deep, very poorly
drained, rapidly permeable soils on bottom lands along
streams and in basins of the sandhills. These soils
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formed in eolian or alluvial material. Slopes are 0 to 1
percent.

Marlake soils are commonly adjacent to Hoffland,
Ipage, and Lisco soils. Hoffland soils have a lower
seasonal water table and are not stratified above a
depth of 3 feet. Ipage soils are better drained than
Marlake soils and are on the higher parts of the
landscape. Lisco soils have more silt and clay in the
control section and have saline-alkali characteristics.

Typical pedon of Marlake very fine sandy loam, 0 to 1
percent slopes, 2,350 feet north and 900 feet west of
the southeast corner of section 1, T. 24 N, R. 47 W.

0—2 inches to 0; partially decayed organic material.

A1—0 to 9 inches; gray (10YR 5/1) very fine sandy
loarn, very dark brown (10YR 2/2) moist; weak fine
granular structure; soft, very friable; violent
effervescence; moderately alkaline; clear smooth
boundary.

A2-—9 to 13 inches; gray {10YR 5/1) fine sandy loam,
black (10YR 2/1) moist; stratified and mixed with
light brownish gray (2.5Y 6/2) fine sandy loam; few
fine distinct yellowish brown (10YR 5/6) mottles;
weak medium subangular blocky structure parting to
weak fine granular; soft, very friable; moderately
alkaline; clear smooth boundary,

AC—13 to 20 inches: light gray (2.5Y 7/2) fine sand,
grayish brown (2.5Y 5/2) moist; stratified and mixed
with gray (10YR 5/1) fine sand; few fine distinct
yellowish brown (10YR 5/6) motties; single grained;
loose; mildly alkaline; clear smooth boundary.

C—20 to 60 inches; light gray (2.5Y 7/2) fine sand, light
brownish gray (2.5Y 6/2) moist; single grained;
loose; mildly alkaline.

The thickness of the solum ranges from 6 to 24
inches, and the depth to free carbonates ranges from 0
to 10 inches. The mollic epipedon ranges from & to 15
inches in thickness.

The A horizon has value of 4 or 5 (2 or 3, moist) and
chroma of 1 or 2 (dry or moist). Texture is typically very
fine sandy loam, but the range includes fine sandy loam
and loamy fine sand. Reaction is neutral through
moderately alkaline. The C horizon has value of 5
through 7 (4 through 6, moist) and chroma of 1 or 2 (dry
or moist). It is typically fine sand, but the range includes
sand and loamy fine sand. Reaction is neutral or mildly
alkaline.

McCook Series

The McCook series consists of deep, well drained,
moderately permeable soils on bottom lands. These soils
formed in weakly stratified, calcareous loamy alluvium.
Slopes range from 0 to 2 percent.

McCook soils are similar to Bridget and Craft soils and
are commonly adjacent to Duroc, Goshen, and Janise
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- soils on the landscape. Bridget soils are not stratified
and are slightly higher on the landscape than McCook
soils. Craft soils do not have a mollic epipedon. Duroc
soils have a mollic epipedon thicker than 20 inches and
have more clay in the control section. Goshen soils have
more clay in the control section and are on stream
terraces, Janise soils do not have a mollic epipedon, are
not so well drained, have saline-alkali characteristics,
and are slightly lower on the landscape.

- Typical peden of McCook loam, 0 to 2 percent slopes,
1,850 feet south and 350 feet west of the northeast
corner of section 18, T. 25 N, R. 47 W.

Ap—0 to 6 inches; grayish brown (10YR 5/2) loam, very
dark grayish brown (10YR 3/2) moist; weak medium
granular structure; slightly hard, friable; slight
effervescence; mildly alkaline; abrupt smooth
boundary.

A—6 to 12 inches; grayish brown (10YR 5/2) loam, very

- dark grayish brown (10YR 3/2) moist; weak medium
prismatic structure parting to weak medium granular;
slightly hard, friabls; slight effervescence; mildly
alkaline; clear smooth boundary.

AC—12 to 20 inches; light brownish gray (10YR 6/2)
loam, dark grayish brown (10YR 4/2) moist; weak
medium prismatic structure parting to weak fine
subangular blocky; slightly hard, friable; strong
effervescence; moderately alkaline; clear smooth
boundary.

Ab—20 to 32 inches; dark grayish brown (10YR 4/2)
loam, very dark gray (10YR 3/1) moist; weak fine
subangular blocky structure parting to weak fine
granular; slighlly hard, friable; strong eflervescence;
moderately alkaline; gradual smoocth boundary.

ACb—32 to 45 inches; dark grayish brown (10YR 4/2)
loam, very dark grayish brown (10YR 3/2) moist;
weak fine subangular blocky siructure; slightly hard,
friable; violent effervescence; moderately aikaline;
diffuse smooth boundary.

C--45 to 60 inches; light brownish gray (10YR 6/2)
loam, dark grayish brown (10YR 4/2) moist;, weak
fine subanguiar blocky structure; slightly hard,
friable; violent effervescence; moderately alkaline.

The thickness of the solum ranges from 17 to 33
inches. The thickness of the mollic epipedon ranges
from 8 to 20 inches. The depth to free carbonates is less
than 10 inches. Reaction is mildly atkaline or moderately
alkaline throughout the profile.

The A horizon has value of 4 or 5 (2 or 3, moist) and
chroma of 1 or 2 (dry or moist). Texture is typically loam,
but the range includes silt loam and very fine sandy
loam. The C horizon has value of 5 through 7 (4 through
6, moist) and chroma of 2 or 3 (dry or moist). it is
typically loam, but in some pedons it is silt loam or very
fine sandy loam. It averages less than 18 percent clay. A
buried A horizon or thin, dark-coiored strata are beneath
the solum in most areas.

Sail Survey

Norrest Series

The Norrest series consists of moderately deep, well
drained soils on uplands. Permeability is moderately
slow. These soils formed in loamy and clayay matarial
weathered from calcareous clayey siltstone. Slopes
range from 6 to 30 percent.

These Norrest soils do not have an argillic horizon and
have less noncarbonate clay and less organic matter
than is defined in the range for the Norrest series, but
these differences do not alter the use or behavior of the
soils.

Norrest soils are commonly adjacent to Canyon,
Creighton, Imlay, and Rosebud soils on the landscape.
Canyon soils have less clay in the control section than
Norrest soils and are shallow over sandstone. Creighton
soils are deep, have a mollic epipedon, and have less
clay in the control section. Imlay soils are shallow over
clayey siltstone and are on the slightly higher parts of
the landscape. Rosebud soils have a mollic epipedon,
have an argillic horizon, and are moderately deep over
fine-grained sandstone.

Typical pedon of Norrest loam, 6 to 11 percent slopes,
2,300 feet south and 475 feet east of the northwest
corner of section 21, T. 28 N., R. 50 W.

A—0 to 4 inches; grayish brown (10YR 5/2) loam, very
dark grayish brown (10YR 3/2) moist; weak very fine
granular structure; slightly hard, friable; common fine
fragments of sandstone; strong effervescence;
mildly alkaline; clear wavy boundary.

Bw1—4 to 8 inches; grayish brown {(10YR 5/2) clay
loam, dark grayish brown {(10YR 4/2) moist;
moderate medium prismatic structure parting to
wegak fine subangular blocky; hard, firm; common
fine fragments of sandstone; violent effervescence;
moderately alkaline; clear wavy boundary.

Bw2-—8 to 21 inches; fight brownish gray (10YR 6/2)
clay loam, grayish brown {10YR 5/2) moist;
moderate medium prismatic structure parting to
weak fine subangular blocky; very hard, firm;
common fine fragments of sandstone; violent
effervescence; moderately alkaline; gradual wavy
boundary.

Cr—21 to 60 inches; very pale brown (10YR 7/3) clayey
siltstone; strong effervescence,

The thickness of the solum ranges from 20 to 36
inches, and the depth to free carbonates ranges from 0
to 5 inches. The thickness of the ochric epipedon ranges
from 4 to 8 inches. Reaction is mildly alkaline or
moderately alkaline throughout the profile.

The A horizon has value of 4 through 6 (3 through 5,
moist) and chroma of 1 or 2 (dry or moist). It is typically
loam, hut the range includes silt loam and clay loam.
The Bw horizon has value of § through 7 {4 through 6,
moist) and chroma of 2 or 3 (dry or moist). It is typically
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clay loam, hut in some pedons it is silty clay loam. It
averages between 28 to 35 percent noncarbonate clay.
Some pedons have a Bk horizon that is similar in texture
to the B horizon. Clayey siltstone is at a depth of 20 to
40 inches,

Oglala Series

The Oglala series consists of deep, well drained,
moderately permeabls soils on uplands. These soils
formed in loamy residuum of weakly cemented, fine-
grained sandstone. Slopes range from 3 to 30 percent.

These Oglala soils have more fine and coarse sand
than is defined in the range for the Oglala seriss, but this
differance does not alter the use or behavior of the soils.

QOglala soils are similar to Bridget and Creighton soils
and are commonly adjacent to Alliance, Bridget, Canyon,
Craft, and Creighton soils on the landscape. Alliance
soils have more clay in the conirol section, have a well
developed B horizon, and generally are slightly higher on
the landscape than Oglala soils. Bridget soils are more
than 60 inches deep to bedrock and are on slightly lower
parts of the landscape. Canyon soils are shallow over
bedrock, do not have a mollic epipedon, and are higher
on the landscape. Craft soils are siratified, do not have a
mollic epipedon, and are on bottom lands. Creighton
soils have a B horizon and are more than 60 inches
deep to bedrock.

Typical pedon of Oglala very fine sandy loam in an
area of Oglala-Canyon very fine sandy loams, 3 to 8
percent slopes, 100 faet south and 1,550 feet west of
the northeast corner of section 17, T. 25 N., R. 48 W.

A—O0 to 8 inches; grayish brown {(10YR 5/2) very fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak fine granular structure; slightly hard,
very friable; mildly alkaline; abrupt smooth boundary.

AC—8 to 22 inches; brown (10YR 5/3) very fine sandy
loam, dark brown (10YR 4/3) moist; weak coarse
prismatic structure parting to weak medium
subangular blocky; slightly hard, very friable;
moderately alkaline; gradual smooth boundary.

C—22 to 53 inches; light gray (10YR 7/2) very fine
sandy loam, light brownish gray (10YR 6/2) moist,
weak medium and fine subangular blocky structure;
slightly hard, very friabls; few fine fragments of
sandstone; violent effervescence; moderately
alkaline; gradual wavy boundary.

Cr—53 to 60 inches; white (10YR 8/2) weakly cemented
fine-grained sandstone; strong effervescence.

The thickness of the solum ranges from 15 to 30
inches, and the depth to free carbonates ranges from 16
to 38 inches. The thickness of the mollic epipedon
ranges from 7 to 15 inches.

The A horizon has value of 4 or 5 (2 or 3, moist} and
chroma of 2 or 3 (dry or moist). It is typically very fine
sandy loam, but the range includes loam. Reaction is
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neutral or mitdly alkaline. The C horizon has valug of 6
through 8 (5 or 6, moist) and chroma of 2 or 3 (dry or
moist). It is typically very fine sandy loam, but the range
includes fine sandy loam and foamy very fine sand.
Reaction is mildly alkaline or moderately alkaline. Weakiy
cemented, limy sandstone is at a depth of 40 to 60
inches.

Richfield Series

The Richfield series consists of deep, well drained
soils on low-lying uplands. Permeability is moderatsly
slow. Thase soils formed in calcareous loess. Slopes are
0 to 1 percent.

Richfield soils are similar to Keith soils and are
commonly adjacent to Duroc and Keith soils on the
landscape. Keith soils have less clay in the Bt horizon
and are higher on the landscape than Richfield soils.
Duroc soils have a mollic epipedon thicker than 20
inches, do not have a Bt horizon, and are slightly lower
on the landscape.

Typical pedon of Richfield loam, 0 to 1 percent slopes,
2,100 feet south and 200 feet east of the northwest
corner of section 35, T. 26 N, R. 47 W.

Ap—0 1o 8 inches; grayish brown {10YR 5/2) loam, very
dark grayish brown (10YR 3/2) moist; weak fine
granular structure; slightly hard, friable; mildly
alkaline; abrupt smooth boundary.

BA—8 to 11 inches; grayish brown (10YR 5/2) silty clay
loam, very dark grayish brown {(10YR 3/2) moist; '
weak fine subangular blocky structure; hard, firm;
mildly alkaline; clear smooth boundary.

Bt—11 to 18 inches; grayish brown (10YR 5/2) silty clay
loam, very dark grayish brown (10YR 3/2) moist;
moderate medium subangular blocky structure; hard,
firm; mildly alkaline; clear smooth boundary.

BCk—18 to 26 inches; pale brown (10YR &/3) silty clay
loam, dark brown (10YR 4/3) moist; weak fine
subangular blocky structure; hard, firm; strong
offervescence; moderately alkaling; graduat smooth
boundary. _

Ck—26 to 34 inches; pale brown (10YR &/3) loam,
brown (10YR 5/3) moist; massive; slightly hard,
friable; violent efiervescence; moderately alkaline;
gradual smooth boundary.

C—34 1o 60 inches; pale brown (10YR 6/3) loam, dark
brown (10YR 4/3) moist; massive; slightly hard,
friable; violent effervescence; moderately alkaline.

The thickness of the solum ranges from 16 to 30
inches. The thickness of the mollic epipedon ranges
from 10 to 20 inches, and the depth to free carbonates
ranges from 10 to 18 inches.

The A horizon has value of 4 or 5 (2 or 3, moist) and
chroma of 2 or 3 (dry or moist). It is typically loam, but
the range includes silt loam and very fine sandy loam.
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Reaction is neutral or mildly alkaline. The Bt horizon has
value of 4 or 5 (2 or 3, moist) and chroma of 2 or 3 (dry
or moist). It is silty clay loam, and it averages between
35 and 40 percent clay. Reaction is neutral or mildly
alkaline. The C horizon has value of 6 through 8 (4
through 6, moist) and chroma of 2 or 3 (dry or moist).
Reaction is moderately alkaline or strongly alkaline.

Rosebud Series

The Rosebud series consists of moderately deep, well
drained, moderately permeable soils on uplands. These
soils formed in loamy calcareous material weathered
from sandstone [fig. 15). Slopes range from 0 to 30
percent.

Rosebud soils are similar to Hemingford soils and are
commonly adjacent to Alliance, Canyon, Creighton,
Duroc, and Hemingford soils on the landscape. Alliance
and Hemingford soils are 40 to 60 inches deep to soft
sandstone. Canyon soils are 8 to 20 inches deep to
sandstone and do not have a Bt horizon. Creighton soils
do not have an argillic horizon, have more sand in the
control section than Rosebud soils, and are 60 inches
deep or deeper to sandstone. Duroc soils are deep,
have a mollic epipedon over 20 inches thick, and are on
slightly lower parts of the landscape.

Typical pedon of Rosebud loam, 1 to 3 percent
slopes, 1,150 feet west and 150 feet south of the
northeast corner of section 34, T. 28 N, R. 51 W.

Ap—O0 to 7 inches; dark grayish brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) moist; weak fine
granular structure; slightly hard, friable; neutral; clear
smooth boundary.

Bt—7 to 19 inches; grayish brown (10YR 5/2) clay loam,
very dark grayish brown (10YR 3/2) moist; moderate
coarse prismatic structure parting to moderate
medium subangular blocky; hard, firm; neutral; clear
smooth boundary.

BC—19 to 24 inches; light brownish gray (10YR 6/2)
loam, dark grayish brown (10YR 4/2) moist; weak
coarse prismatic structure parting to weak medium
subangular blocky; hard, friable; mildly alkaline;
gradual smooth boundary.

Ck—24 to 35 inches; light gray (10YR 7/2) very fine
sandy loam, grayish brown (10YR 5/2) moist;
massive; slightly hard, very friable; many fine
fragments of sandstone; violent effervescence;
moderately alkaline; gradual smooth boundary.

Cr—35 to 60 inches; white (10YR 8/2) weakly
consolidated sandstone; violent effervescence.

The thickness of the solum ranges from 12 to 26
inches, and the depth to free carbonates ranges from 10
to 30 inches. The thickness of the mollic epipedon
ranges from 7 to 20 inches.

The A horizon has value of 4 or 5 (2 or 3, moist) and
chroma of 2 or 3 (dry or moist). It is typically loam, but

Soil Survey

Figure 15.—Profile of Rosebud loam, a moderately deep, well
drained soll. Soft, weakly cemented sandstone is at a depth of
22 inches. The depth Is marked In feet.
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the range includes very fine sandy loam. Reaction is
neutral or mildly aikaline. The Bt horizon has value of 4
through 6 (3 or 4, moist) and chroma of 2 or 3 (dry or
moist]. It is typically clay loam, but in some pedons it is
loam. It averages between 23 and 35 percent clay.
Reaction is neutral or mildly alkaline. The C horizon has
value of & or 7 (5 or 6, moist) and chroma of 2 or 3 {(dry
or moist). It is typically very fine sandy loam, but the
range includes loam, sandy clay loam, and sandy loam.
Reaction is mildly alkaline or moderately alkaline. Weakly
cemented, limy sandstone is at a depth of 20 1o 40
inches.

Sarben Series

The Sarben series consists of deep, well drained soils
on uplands. Permeability is moderately rapid. These sails
formed in mixed loamy and sandy eolian material
weathered from sandstone. Slopes range from C to 9
percent.

Sarben soils are simitar to Busher soils and are
commonly adjacent to Busher, Creighton, Tassel, and
Valent soils on the landscape. Busher soils have a
cambic horizon and a mollic epipedon and ars 40 to 80
inches deep to weakly cemented sandstone. Creighton
s0ils have a mollic epipedon and a Bw horizon. Tassel
soils are less than 20 inches deep to sandstone
bedrock. Valent soils have more sand in the control
section and are on slightly higher parts of the landscape
than Sarben soils.

Typical pedon of Sarben loamy very fine sand in an
area of Sarben-Busher loamy very fine sands, 3 t0 9
percent slopes, 200 feet west and 400 feet north of the
southeast corner of section 18, T. 26 N, R. 52 W.

A—0 to 3 inches; grayish brown (10YR 5/2) loamy very
fine sand, dark brown (10YR 3/3) moist; weak very
fine granular structure; soft, very friable; neutral;
abrupt smooth boundary. <

AC—3 to 12 inches; grayish brown (10YR 5/2) loamy
very fine sand, dark grayish brown {10YR 4/2)
moist; weak medium prismatic structure parting to
weak fine subangular blocky; soft, very friable;
neutral; clear smooth boundary.

C1—12 to 25 inches; light brownish gray (10YR 6/2)
loamy very fine sand, dark grayish brown (10YR
4/2) moist; weak fine and coarse subangular blocky
structure; soft, very friable; moderately alkaline;
gradual smooth boundary.

C2—25 to 36 inches; light brownish gray (10YR 6/2)
loamy very fine sand, dark grayish brown (10YR
4/2) moist; massive; soft, very friable; moderately
alkaline; clear wavy boundary.

C3—38 to 44 inches; light gray (10YR 7/2) very fine
sandy loam, grayish brown (10YR 5/2) moist;
massive; slightly hard, very friable; violent
effervescence; moderately alkaline; clear wavy
boundary.
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C4—44 to B0 inches; light gray (10YR 7/2) loamy very
fine sand, grayish brown (10YR 5/2) moist; massive;
loose, very friable; few fine fragments of sandstone;
violent effervescence; moderately alkaline.

The thickness of the solum ranges from 10 to 22
inches, and the depth to free carbonates ranges from 26
to 60 inches. The thickness of the ochric epipedon
ranges from 2 to 6 inches.

The A horizon has value of 4 through 6 (3 or 4, moist)
and chroma of 2 or 3 {dry or moist). It is typically loamy
very fine sand, but the range includes loamy fine sand
and very fine sandy loam. The C horizon has value of 5
through 8 (4 through 6, moist) and chroma of 2 or 3 (dry
or moist). !t is typically loamy very fine sand and very
fine sandy ioam, but the range includes fine sandy loam.
Reaction is mildly alkaline or moderately alkaline.

Satanta Series

The Satanta series consists of deep, well drained,
moderately permeable soils on uplands and siream
terraces. These soils formed in loamy eolian material,
toamy alluvium, or in a mixture of both materials. Slopes
range from O to 9 percent. _

Satanta soils are similar to Hemingford soils and are
commonly adjacent to Creighton, Hemingford, Jayem,
Keith, and Manter soils on the landscape. Hemingford
soils are 40 to 60 inches deep to fine-grained sandstone,
have more clay in the control section, and are slightly
lower on the landscape than Satanta soils. Creighton
soils have more sand and less clay in the control section
and are slightly lower on the landscape. Jayem soils
have a cambic horizon, have more sand and less clay in
the control section, and are slightly higher on the
landscape. Keith soils have less sand and more clay in
the subsoil and are slightly lower on the landscape.
Manter soils have less clay and more sand in the
subsoil.

Typical pedon of Satanta fine sandy loam, 0 to 3
percent slopes, 225 foet east and 300 feet north of the
southwest corner of section 20, T. 25 N., R. 47 W.

Ap—a0 to 7 inches; dark grayish brown (10YR 4/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak very fine granular structure; slightly
hard, very friable; neutral; abrupt smooth boundary.

BA—7 to 13 inches; grayish brown (10YR 5/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak medium subangular blocky structure
parting 10 weak fine granular, slightly hard, very
friable; neutral; clear smooth boundary.

Bt—13 to 24 inches; grayish brown (10YR 5/2) loam,
dark grayish brown (10YR 4/2} moist; weak coarse
prismatic structure parting to weak medium
subangular blocky; hard, friable; neutral; clear
smooth boundary.
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BCk—24 to 31 inches; pale brown (10YR &6/3) loam,
brown (10YR 5/3) moist; weak coarse prismatic
structure parting to weak medium subangular blocky;
hard, friable; violent effervescence; mildly alkaline;
gradual smooth boundary.

C1—31 to 46 inches; very pale brown (10YR 7/3) loam,
brown (10YR 5/3) moist; massive; slightly hard,
friable; few lime concretions; viclent effervescence,
mildly alkaline; gradual smooth boundary.

C2—46 to 60 inches; very pale brown {(10YR 7/3) very
fine sandy loam, brown (10YR 5/3) moist; massive;
soft, very friable; few lime concretions; viclent
effervescence; mildly alkaline.

The thickness of the solum ranges from 25 to 40
inches. The depth to free carbonates ranges from 15 to
36 inches. The mollic epipedon ranges from 8 to 20
inches in thickness.

The A horizon has value of 4 or 5 (2 or 3, moist) and
chroma of 2 or 3 (dry or moist). Texture is typically fine
sandy loam, but the range includes very fine sandy loam.
Reaction is slightly acid through mildly alkaline. The Bt
horizon has value of 4 through 6 (3 through 5, moist)
and chroma of 2 or 3 {dry or moisf). Texture is typically
loam, but the range includes sandy clay loam and clay
loam. The Bt horizon averages between 18 and 28
percent clay. Reaction ranges from neutral through
moderately alkaline. The C horizon has value of 5
through 7 (4 through 6, moist) and chroma of 2 or 3 (dry
or moist). It is typically loam and very fine sandy foam,
but the range includes fine sandy loam. Reaction is
mildly alkaline or moderately alkaline.

Scott Variant

The Scott Variant consists of deep, very poorly
drained soils in depressions of uplands and stream
terraces. Permeability is very slow. These soils formed in
loess that is underlain by material weathered from
sandstons. Slopes ara 0 to 1 percent.

Scott Variant soils are commonly adjacent to Alliance,
Duroc, Keith, and Satanta soils on the landscape.
Alliance, Keith, and Satanta soils are well drained, have
less clay in the Bt horizon, and are higher on the
landscape than Scott Variant soils. In addition, Keith and
Satanta soils are 60 inches deep or desper to
sandstone. Duroc soils do not have a B horizon, have
less clay in the control section, are well drained, and are
slightly higher on the landscape.

Typical pedon of Scott Variant loam, 0 to 1 percent
slopes, 600 feet north and 2,300 feet east of the
southwest corner of section 32, T. 28 N, R. 47 W,

Ap—0 to 6 inches; gray (10YR 5/1) loam, very dark gray
(10YR 3/1) moist; weak coarse platy structure; hard,
friable; medium acid; abrupt smooth boundary.

E—86 to 9 inches; light gray (10YR 6/1) loam, dark gray
(10YR 4/1) moist; weak coarse and medium
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subangular blocky siructure; hard, friable; medium
acid; clear smooth boundary.

Bt—8 to 19 inches; dark gray (10YR 4/1) clay, very dark
gray (10YR 3/1) moist; strong coarse prismatic
structure parling to strong medium angular blocky;
very hard, very firm; slightly acid; clear smooth
boundary.

BC—19 to 22 inches; light brownish gray (2.5Y 6/2) silty
clay loam, grayish brown (2.5Y 5/2) moist; moderate
coarse prismatic structure parting to moderate
medium subangular blocky: hard, firm; violent
effervescence; mildly alkaline; clear smooth
boundary.

C—22 to 41 inches; light gray (2.5Y 7/2) silt loam, light
brownish gray (2.5Y 6/2) moist; few fine distinct
dark yellowish brown (10YR 4/4) mottles; massive;
slightly hard, friable; violent effervescence; mildly
alkaline; gradual amooth boundary.

Cr—41 to 60 inches; light gray {(2.5Y 7/2) weakly
cemented sandstone; violent effervescence.

The thickness of the solum and the thickness of the
mollic epipedon range from 18 to 45 inches. The depth
to free carbonates ranges from 15 to 48 inches.

The A horizon has value of 4 or 5 (2 or 3, moist) and
chroma of 1 or 2 (dry or moist). It is typically loam, but
the range includes silt loam and very fine sandy loam.
Reaction is medium acid through neutral. The Bt horizon
has value of 4 or 5 (2 or 3, moist) and chroma of 1 or 2
(dry or moist). Texture is typically clay, but the range
includes silty clay and silty clay loam. This horizon
averages between 34 and 50 percent clay. Reaction is
slightly acid through mildly alkafine. The G horizon has
value of 5 through 7 {4 through 6, moist) and chroma of
2 or 3 (dry or moist). Texture is typically silt loam, but the
range includes loam and very fine sandy loam. Reaction
is mildly alkaline or moderately alkaline. Weakly
cemented, limy sandstone is at a depth of 40 to 60
inches.

Tassel Series

The Tassel series consists of shallow, well drained
and somewhat excessively drained soils on uplands.
Permeability is moderately rapid. These soils formed in
calcareous material weathered from underlying fine-
grained sandstone. Slopes range from 0 to 60 percent.

Tassel soils are simitar to Ganyon soils and are
commonly adjacent to Busher, Imlay, Sarben, and Valent
sqils on the landscape. Canyon soils have less sand and
more clay in the control section than Tassel soils.
Busher sails are more than 40 inches deep to bedrock,
have a mollic epipedon, and are generally slightly lower
on the landscape. Imlay soils have more clay and less
sand in the control section, are shallow to clayey
siltstane, and are slightly higher an the landscape.
Sarben soils are 60 inches deap or deaper to bedrock
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and are generally lower on the landscape. Valent soils
are deep and have more sand in the control section.
Typical pedon of Tassel loamy very fine sand, 3 to 30
percent slopes, 1,850 feet east and 200 feet north of the
southwest corner of section 23, T. 28 N., R. 52 W.

A—0 to 7 inches; grayish brown (10YR 5/2) loamy very
fine sand, dark grayish brown (10YR 4/2) moist;
weak fine and medium granular structure; soft, very
friable; slight effervescence; mildly alkalline; clear
smooth boundary.

C—7 to 18 inches; light gray (10YR 7/2) loamy very fine
sand, grayish brown (10YR 5/2) moist; weak
medium subangular blocky structure parting to weak
fine granular; soft, very friable; many fine fragments
of soft sandstone; violent effervescence; mildly
alkaline; clear wavy boundary.

Cr—18 to 60 inches; white (10YR 8/2) weakly cemented
sandstone; violent effervescence.

The thickness of the ochric epipedon ranges from 3 to
8 inches. The depth to free carbonates ranges from O to
3 inches, and the depth to bedrock ranges from 6 to 20
inches.

The A horizon has value of 4 through 7 (3 through 5,
moist) and chroma of 2 or 3 (dry or moist). It is typically
loamy very fine sand, but the range includes fine sandy
loam and loamy fine sand. Reaction is mildly alkaline or
moderately alkaline. The C horizon has value of 6
through 8 (4 through 7, moist) and chroma of 2 or 3 (dry
or moist). It is typically loamy very fine sand, but the
range includes fine sandy loam and loamy fine sand.
Reaction is mildly alkaline or moderately alkaline.

Valent Series

The Valent series consists of deep, excessively
drained, rapidly permeable soils on uplands. These soils
formed in eolian sand[(fig. 16]. Slopes range from 0 to
17 percent.

Valent soils are similar to Dailey and Valentine soils
and are commonly adjacent to Busher, Dailey, Ipage,
Sarben, and Tassel soils on the landscape. Dailey soils
have a mollic epipedon and are slightly lower on the
landscape than Valent soils. Valentine soils occur under
a slightly more humid climate. Busher soils have a mollic
epipedon, are 40 to 60 inches deep to bedrock, and are
on slightly lower parts of the landscape. Ipage soils are
moderately well drained, are mottled above a depth of
40 inches, and are on lower parts of the landscape.
Sarben soils contain more clay in the subsoil. Tassel
soils are shallow over sandstone bedrock and are
slightly finer textured.

Typical pedon of Valent fine sand, 3 to 9 percent
slopes, 150 feet north and 1,300 feet east of the
southwest corner of section 17, T. 24 N., R. 49 W.
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Figure 16.—Profile of Valent fine sand, a deep, excessively drained
soll that has little profile development and a thin surface layer.
The depth is marked In feet.
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A—0 to 4 inches; grayish brown (10YR 5/2) fine sand,
very dark grayish brown (10YR 3/2) moist; weak fine
granular structure; loose; stightly acid; abrupt
smooth boundary.

C—4 1o 60 inches; brown {10YR 5/3) fine sand, dark
grayish brown (10YR 4/2) moist, single grained,
loose; neutral.

The thickness of the cchric epipedon ranges from 3 to
10 inches. The depth to free carbonates ranges from 40
to more than 60 inches.

The A horizon has value of 5 or 6 (3 through 5, moist)
and chroma of 2 or 3 (dry or moist). It is loamy fine sand
or fine sand. Reaction is slightly acid or neutral. The C
horizon has value of 5 through 7 (4 through 6, moist)
and chroma of 2 or 3 {dry or moist). It is typically fine
sand, but the range includes loamy fine sand. Reaction
is neutral or mildly alkaline.

Valentine Series

The Valentine series consists of deep, excessively
drained, rapidly permeable soils on sandhills. These soils
formed in eolian sand. Slopes range from 3 to 60
percent.

Valentine soils are similar to Dailey and Valent soils
and are commonly adjacent to Dailey, Hoffland, and
Ipage soils on the landscape. Dailey soils have a mollic
epipedon and are lower on the landscape than Valentine
soils. Hoffland soils are very poorly drained and are
lower on the landscape. Valent soils occur where the
climate is drier. Ipage soils are moderately well drained,
are mottied above a depth of 40 inches, and are lower
on the landscape.

Typical pedon of Valeniine fine sand, 9 to 17 percent
slopes, 2,600 feet south and 100 feet east of the
northwest corner of section 1, T. 24 N, R. 47 W.

A—0 to 3 inches; grayish brown (10YR 5/2) fine sand,
dark grayish brown (10YR 4/2) moist; weak very fine
granular structure; loose; slightly acid; abrupt
smooth boundary.

AC—3 to 7 inches; brown (10YR 5/3) fine sand, dark
brown (10YR 4/3) moist; weak medium subangular
blocky structure parting to weak very fine granular;
{oose; slightly acid; clear smocth boundary.

C—7 to 60 inches; pale brown (10YR 6/3) fine sand,
brown (10YR 5/3) moist; single grained; loose,
slightly acid.

The thickness of the solum ranges from 5 to 15
inches. Free carbonates are below a depth of 60 inches.
The ochric epipedon ranges from 2 to 9 inches in
thickness. Reaction is siightly acid or neutral throughout
the profile.

The A horizon has value of 4 through 6 {3 through 5,
moist) and chroma of 2 (dry or moist). The C horizon has
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value of 5 through 7 (4 through 6, moist) and chroma of
2 or 3 (dry or moist).

Vetal Series

The Vetal series consists of deep, well drained soils
on foot slopes and in upland swales. Permeability is
moderately rapid. These soils formed in alluvium and
colluvium that have been reworked by wind in some
aregs. Slopes range from 0 to 6 percent.

Vetal soils are similar to Busher, Creighton, and Jayem
soils and are commonly adjacent to Bridget, Busher,
Creighton, Jayem, and Satanta soils on the landscape.
Bridget soils have a mollic epipedon less than 20 inches
thick and have free carbonates above a depth of 15
inches. Busher soils have a mollic epipedon less than 20
inches thick, are 40 to 60 inches deep to sandstone
bedrock, and are higher on the fandscape than Vetal
soils. Creighton soils have textures that are typically very
fine sandy loam, have a mollic spipedon less than 20
inches thick, have free carbonates at a depth of less
than 20 inches, and are generally higher on the
landscape. Jayem sails have a mollic epipedon less than
20 inches thick and are higher on the landscape.
Satanta soils have a mollic epipedon less than 20 inches
thick, have more clay in the control section, and are
higher on the landscape.

Typical pedon of Vetal fine sandy loam, Q to 3 percent
slopes, 2,600 feet south and 475 feet east of the
northwest comner of section 5, T. 28 N, R. 48 W.

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

A2—10 to 24 inches; grayish brown {10YR 5/2) fine
sandy ioam, very dark grayish brown (10YR 3/2)
moist; weak medium prismatic structure parting to
weak very fine granular; slightly hard, very friable;
mildly alkaline; clear smooth boundary.

AGC—24 to 36 inches; grayish brown (10YR 5/2) fine
sandy loam, dark brown (10YR 3/3) moist; weak
medium prismatic structure parting to weak fine
granular; soft, very friable; mildly alkaline; clear
stmooth boundary.

C—386 to 60 inches; light brownish gray (10YR 6/2)
loamy fine sand, dark grayish brown (10YR 4/2)
moist; single grained; soft, very friable; few fine
fragments of soft sandstone; violent eflervescence;
moderately alkaline.

The thickness of the solum ranges from 24 to 54
inches. Fres carbonates are below a depth of 30 inches.
The thickness of the mollic epipedon ranges from 20 to
48 inches. _

The A horizon has value of 4 or 5 (2 or 3, moist) and
chroma of 1 or 2 {dry or moist). It is typically fine sandy
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loam, but the range includes very fine sandy loam and fine sand, but the range includes very fine sandy loam,
loamy fine sand. Reaction is neutral or mildly alkaline. fine sandy loam, loamy very fine sand, and fine sand.
The C horizon has value of 5 through 7 (4 or 5, moist) Reaction ranges from neutral through moderately

and chroma of 2 or 3 (dry or moist). It is typically loamy alkaline.






Formation of the Soils

This section tells how the factors of soil formation
have affected the development of soils in Box Butte
County.

Factors of Soil Formation

Soil is produced by soil-forming processes acting on
materials deposited or accumulated by geologic agents.
The characteristics of the soil at any given point are
determined by (1) the physical and mineralogical
composition of the parent material; (2) the climate under
which the soil material has accumulated and existed
since accumulation; (3) the plant and animal life on and
in the soil; (4) the relief, or lay of the land; and (5) the
length of time the forces of soil formation have acted on
the soil material.

Climate and plant and animal life, chiefly plants, are
active factors of soil formation. They act on the parent
material that has accumulated through the weathering of
rocks and slowly change it to a natural body that has
genetically related horizons. The effects of climate and
plant and animal life are conditioned by relief. The parent
material also affects the kind of soil profile that is formed
and, in extreme cases, determines it almost entirely.
Finally, time is needed for changing the parent material
into a soil profile. It may be much or little, but some time
is always required for differentiation of soil horizons.
Usually, a long time is required for the development of
distinct horizons.

The factors of soil formation are so closely interrelated
in their effects on the soil that few generalizations can
be made regarding the effect of any one factor unless
conditions are specified for the other four. Many of the
processes of soil development are unknown.

Parent Material

Parent material is the unconsolidated mass in which
the soil forms. It determines the mineralogical and
chemical composition of the soil. In Box Butte County,
the soils formed in six kinds of parent material—loess,
material weathered from sandstone, eolian sand,
alluvium, mixed alluvium and colluvium, and material
weathered from clayey siltstone.

Loess is one of the more extensive parent materials in
the county. This windblown material is believed to have
been blown out of old river and stream valleys. Itis a
brownish and yellowish deposit ranging in thickness from

135

1 foot to about 8 feet. The Keith and Richfield soils are
examples of soils that formed from loess and that
generally have good horizon development.

Material weathered from sandstone formations is a
major parent material of the soils in the county. The soils
formed in place or they formed in material that was
locally reworked and transported by wind. These
deposits range in thickness from a few inches to several
feet. Except for a slightly darkened surface layer, most
soils that formed in this material have weakly expressed
horizons. The Busher, Creighton, and Tassel soils
formed in this material. Most of the material in the
Sarben and Jayem soils also weathered from sandstone,
but it has been locally reworked by the wind and possibly
contains material from other sources.

Eolian sand is a wind deposited material consisting
mainly of quartz and feldspar minerals. The thickness of
the sand ranges from 1 foot to more than 75 feet on
some of the larger sandhills. Except for a somewhat
darkened layer at the surface, soils formed in eolian
sand show little horizon development. The Dailey,
Valent, and Valentine soils formed in eolian sand.

Alluvium is material that has been deposited by
moving water. It consists of sand, silt, and clay washed
from the higher areas and deposited on bottom lands
and stream terraces of the major streams and adjacent
drainageways. The deposits range in thickness from a
few feet to more than 20 feet. They are young, and,
except for the darkened surface layer, they generally
have few clearly expressed horizons. The Bankard, Craft,
and McCook soils formed in alluvium. Janise and Lisco
soils have a weakly developed subsoil and vary in
texture according to the alluvium in which they formed.

Alluvium and colluvium have been deposited by the
combined forces of gravity and water. They consist of
material that has been moved down from the higher
areas and redeposited on foot slopes at the base of hills
and along small drainageways or swales. These deposits
are generally less than 8 feet thick. Except for the
darkened surface layer, soils formed in this material have
only weakly expressed horizons. The Bridget, Duroc, and
Vetal soils formed in this material.

Material weathered from clayey siltstone of the Box
Butte formation is a minor kind of parent material in the
county. Some of this material has been reworked by
wind and water. The deposit ranges in thickness from a
few inches to about 3 feet. Except where the slope is
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steep or very steep, soils formed in this material
generally show reasonably definite horizons. Norrest and
Imlay soils formed in this material.

In many areas of the county, soils formed in a mixture
of different parent materials or where young material was
deposited over older material. Examples of soils formed
in more than one type of parent material are Alliance
soils, which formed in loess over material weathered
from sandstone; Hemingford soils, which formed in loess
over material reworked from clayey siltstone and
sandstone; and Satanta soils, which formed in loess,
alluvium, or a combination of both.

Climate

Climate influences vegetation, activity of soil micro-
organisms, and the physical condition of the soil. It
directly affects weathering and soil formation through
rainfall, changes in temperature, and the effects of wind.
The climate of Box Butte County is semiarid and
continental. The average annual precipitation is about 15
inches, and the average annual temperature is 46
degrees F. The average growing season is about 135
days. The prevailing wind is from the east-southeast
from May to September and from the west or west-
northwest during the remainder of the year.

Rainwater moves through the soil, carrying clay
colloids downward from the surface and leaching soluble
salts downward in the profile. The surface flow of water
caused by heavy rains continuously detaches, mixes,
transports, and redeposits unconsolidated materials of
many kinds. The alluvial soils, such as McCook and
Craft, are examples of soils that formed in sediment
deposited by water.

The amount of moisture and the prevailing
temperature during the growing season affect the
amount of vegetation, which is the principal source of
organic matter. These same factors affect the chemical
processes and activities of micro-organisms that convert
organic matter to humus. Alternate freezing and thawing
and wetting and drying speed the mechanical and
chemical weathering processes and also improve the
physical condition of the soil.

Wind, another important climatic factor, transfers soil
material from one place to another. It also mixes, sorts,
thins, or thickens the surface layer, causing changes in
the physical properties of this horizon. Hot winds in
summer have a drying effect on the soil. The deposits of
loess and sand in the county are examples of the
importance of wind as a soil-forming agent. Both the
gently sloping landscape of the loamy Keith soils and the
hummocks and dunes of the sandy Valentine soils can
be attributed to wind activity.

As a result of disturbance of the soils by human
activities, hard rains from intense thunderstorms have
eroded the surface layer and lowered the organic matter
content and fertility of many soils in the county. The wind
has eroded many of the unprotected surfaces, especially
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on the moderately coarse and coarse soils, and has
removed part or all of the organic matter.

Plant and Animal Life

After the weathering and deposition of parent material,
bacteria, fungi, amoebas, and other simple forms of plant
and animal life invade the soil. After a time, more
complex forms of life begin to develop. Plants and
animals living on and in the soil produce organic matter.
This influences the physical and chemical properties of
the soil. The other four soil-forming factors affect the
kind and amount of plant and animal life that lives on or
in the soil.

The soils of Box Butte County formed under a short
grass prairie type of vegetation. The decomposition of
plants and their roots provided the soil with organic
matter. The fibrous root system of the grasses
penetrates the soil and helps form a friable surface layer
and a permeable subsoil. These features enhance the
flow of water into the soil and increase soil porosity. An
increase in porosity allows greater movement of air in
the soil and stimulates the action of bacteria and
burrowing animals. In the sandhills area, grasses are a
prime factor in stabilization of the dunes.

When plants decay, micro-organisms act upon the
plant litter to form humus, a source of nutrients. Some
bacteria take in nitrogen from the air and use it for their
own growth. When these bacteria die, the nitrogen
becomes available to plants. Insects, earthworms, and
small burrowing animals influence soil formation by
mixing the organic and mineral parts of the soil together.
The burrowing action of these animals stirs the soil and
mixes in fresh nutrients, which hasten the formation of
organic matter. In areas of poorly drained soils, which
are poorly aerated, the micro-organisms and earthworms
act slowly because of a low supply of air. Consequently,
plant litter decays more slowly than it does on the better
drained soils.

The accumulation of organic matter gradually darkens
the surface layer of the soils. The Duroc and Vetal soils
have a thick, dark surface layer, and the Valent,
Valentine, Lisco, and Norrest soils have a thin, dark
surface layer.

Human activities have a major effect on soil formation.
Because of cropping sequences, drainage systems,
irrigation, and summer fallow, the relationships among
soil, water, and erosion that existed for several thousand
years have changed. Removing the grass cover has
exposed the fertile surface layer to erosion. Drainage
systems have increased chemical activity and weathering
in poorly drained soils. Irrigation and summer fallow have
increased the moisture supply and also the rates of
chemical weathering and water movement.
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Reliet

Relief, or lay of the land, influences sall formation
mainly through its effect on drainage, runoff, and
vegetative growth. The degree of slope, shape of the
surface, and permeability of the soil determine the rate
of runoff, the internal drainage, and the moisture content
of the soils. Internal drainage and availability of moisture
are important factors in forming soil horizons.

The nearly level and gently sloping soils on uplands
have stronger development and more distinct horizons
than the steeper sails. They absorb more moisture and
have less runoff, and water percolates deeper into the
profile. Consequently, more leaching of lime, plant
nutrients, and clay particles occur in these soils, and well
developed and distinct horizons form. The nearly lavel
and gently sloping Keith and Alliance soils have fairly
well developed profiles.

On steep slopes where runoff is rapid and little
moisture penetrates the soil, development of the soil is
slower than on the gentler slopes. Erosion removes the
surface sail almost as fast as it forms. Lime and other
elements are not leached so deeply. Because the soils
on ridges and hilltops are more exposed to air currents
than those in the lower areas, they are more susceptible
to loss of moisture by evaporation. In Box Butte County,
the steep Tassel soils have little profile development
other than a slightly darkened, thin surface layer.

In upland depressions, runoff is slow and the soils
receive runoff from the higher areas. Because of the
extra molsture, these soils have a thick, dark surface
layer and good horizon development. Scott Variant is an
example.

Soils on bottomn lands have very littie refief, but their
position on the landscape has an influence on soil
development in the young parent material. Some of
these soils have a high water table that affects decay of
organic matter, soil temperature, and alkalinity. Other
bottom land soils are subject to flooding and to
continuous deposition of sediment. All of these
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influences have an effect on the kind and amount of
vegetation that grows and on soil development. The
McGCook and Craft soils are well drained bottom land
soils. The Lisco soils are bottom land soils affected by
alkalinity and a high water table.

Soils on the sandhilis are not affected so much by
slope, runoff, and internal drainage as they are by
arosion and the resistance of the sandy material to
chemical weathering. The Valentine soils are an
axample.

Time

Time is needed for soil formation. The length of time
needed depends on the influence of the other four soil-
forming processes, especially parent material.

Immature soils do not have well defined horizons
because they have been exposed to soil forming factors
for only a short time. The Cratft soils on bottom land
show little development because they have been in
place only & short time and are subject to additions of
soil material by floodwater. The addition of s0il
sediments with each flood is unfavorable for soil-forming
processes. The Valent and Valentine soils are other
examples of immature soils. The eolian material in which
they formed has only been in place a short tims, and
chemical weathering has been slow.

Older, immature soils have a darkened surface layer
but do not have a well developed subsoil. The Bridget
soil is an example of this age of soil. It developed in
alluvial-colluvial material at the base of hills and has
been in place a fairly long time.

Mature soils have well developed and well defined
horizons. These soils have parent material which has
been in place long enough for climate, relief, and plant
and animal life to alter it. The Keith and Hemingford soils
are examples of soils that have been in place a long
time. They have a well developed subsoil. Mature soils
have reached an equilibrium with their environment.
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ABC soll. A soil having an A, a B, and a C horizon.

AC soil. A soil having only an A and a C herizon.
Commonly such soil formed in recent alluvium or on
steep rocky slopes.

Aggregate, soil. Many fine particles held in a single
mass or cluster. Natural soil aggregates, such as
granules, blocks, or prisms, are called peds. Clods
are aggregates produced by tillage or logging.

Alkali {(sodic) soil. A soil having so high a degree of
alkalinity (pH 8.5 or higher), or so high a percentage
of exchangeable sodium (15 percent or more of the
total exchangeable bases), or both, that plant
growth is restricted.

Alluvium. Material, such as sand, silt, or clay, deposited
on land by streams.

Area reclaim (in tables). An area difficult to reclaim after
the removal of soil for construction and other uses.
Revegetation and erosion control are extremely
difficuit.

Association, soll. A group of soils geographically
associated in a characteristic repeating pattern and
defined and delineated as a single map unit.

Available water capacity (avallable mdisture
capacity). 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 80-inch profile or to a limiting layer is expressed

as—
inches
Very low. [SPPRPPRERRN ¢ B (o B¢
Low.... rrnren o3 10 6
Moderat rervessreniespomssenmsneeners 0 10 B
HIGH v oeeesmssrare v e oo Sto12
Very high......coumniere. srenrernenno. More than 12

Bedrock. The solid rock that underlies the soil and other
unconsclidated material or that is exposed at the
surface.

Blowout. A shallow depression from which all or most of
the soil material has been removed by wind. A
blowout has a flat or irreguiar floor formed by a
resistant layer or by an accumulation of pebbles or
cobbles. In some blowouts the water table is
exposed.

Bottom land. The normal flood plain of a stream,
subject to flooding.

e
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Calcareous soil. A soil containing enough calcium
carbonate (commonly combined with magnesium
carbonate) to effervesce visibly when treated with
cold, dilute hydrochloric acid.

Caplllary water. Water held as a film around soil
particles and in tiny spaces between particles.
Surface tension is the adhesive force that holds
capillary water in the soil.

Cation. An ion carrying a positive charge of electricity.
The common soil cations are calcium, potassium,
magnesium, sodium, and hydrogen.

Cation-exchange capacity. The total amount of
exchangeable cations that can be held by the soil,
expressed in terms of milliequivalents per 100 grams
of soil at neutrality (pH 7.0) or at some other stated
pH value. The term, as applied to soils, is
synonyimous with base-exchange capacity, but is
more precise in meaning.

Catsteps. Very small, irregular terraces on steep
hillsides, especially in pasturs, formed by the
trampling of cattie or the slippage of saturated soil.

Chiseling. Tillage with an implement having one or more
soil-penetrating points that shatter or locsen hard,
compact layers to depths below normal plow depth.

Clay. As a soil separate, the mineral soil particles less
than 0.002 millimeter in diameter. As a soil textural
class, soil material that is 40 percent or more clay,
less than 45 percent sand, and less than 40 percent
silt.

Clay film. A thin coating of oriented clay on the surface
of a soil aggregate or lining pores or root channels.
Synonyms: clay coating, clay skin.

Claypan. A slowly permeable soil horizon that contains
much more clay than the horizons above it. A
claypan is commonly hard when dry and plastic or
stiff when wet.

Coarse fragments. it round, mineral or rock particles 2
millimeters to 25 centimeters (10 inches} in
diameter; if fiat, mineral or rock particles (flagstone)
15.2 to 38.1 centimeters (6 to 15 inches) long.

Coarse textured soil. Sand or loamy sand.

Colluvium. Soil material, rock fragments, or both moved
by creep, slide, or local wash and deposited at the
base of steep slopes.

Complex, soil. A map unit of two or more kinds of soil in
such an intricate pattern or so small in area that it is
not practical to map them separately at the selected
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scale of mapping. The pattern and proportion of the
soils are somewhat similar in all areas.

Concretions. Grains, peliets, or nodules of various
sizes, shapes, and colors consisting of concentrated
compounds or cemented soil grains. The
composition of most concretions is unlike that of the
surrounding soil. Calcium carbonate and iron oxide
are common compounds in concretions.

Conservatlon tlilage. A tillage system that does not
invert the soil and that leaves a protective amount
of crop residue on the surface throughout the year.

Consistence, soll. The feel of the soil and the ease with
which a lump can be crushed by the fingers. Terms
commonly used to describe consistence are—
Loose.—Noncoherent when dry or moist; does not
hold together in a mass.

Friable.—When moist, crushes easily under gentle
pressure between thumb and forefinger and can be
pressed together into a lump.

Firm.—When moist, crushes under moderate
pressure between thumb and forefinger, but
resistance is distinctly noticeable.

Plastic.—When wet, readily deformed by moderate
pressure but can be pressed into a lump; will form a
“wire” when rolled betwesen 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.

Control section. The part of the soil on which
classification is based. The thickness varies among
different kinds of soil, but for many it is that part of
the soil profile between depths of 10 inches and 40
or 80 inches.

Cover crop. A close-growing crop grown primarily to
improve and protect the soil between periods of
regular crop production, or a crop grown between
trees and vines in orchards and vineyards.

Cutbanks cave (in tables). The walls of excavations
tend to cave in or slough.

Decreasers. The most heavily grazed climax range
plants. Because they are the most palatable, they
are the first to be destroyed by overgrazing.

Deferred grazing. Postponing grazing or resting grazing
land for a prescribed period.

Depth, soll. The total thickness of soil material over
bedrock is given in the following classes: very
shailow, 0 to 10 inches; shafiow, 10 to 20 inches;
moderately desp, 20 to 40 inches; and deep, more
than 20 inches.

Depth to rock (in tables). Bedrock is too near the
surface for the specified use.

Soil Survey

Drainage ciass (natural). Refers to the remaval of water
from the soil. Drainage classes are determined on
the basis of an overail evaluation of water removal
as influenced by climate, slope, and position on the
landscape. Precipitation, runoff, amount of moisture
infiltrating the soil, and rate of water movement
through the soil affect the degree and duration of
wetness. Seven classes of natural soil drainage are
recognized:

Excessively drained.—Water is removed from the
soil vory rapidly. The soils in this class generally are
free of mottles throughout. They commonly are
shallow, very porous, or steep, or a combination of
these.

Somewhat excessively drained.—Water is removed
from the soil rapidly. The soils in this class generally
are free of mottles throughout. They commonly are
shallow or moderately deep, very porous, or steep,
or a combination of these.

Well drained —Water is removed from the sail so
readily that the upper 40 inches generally does not
have the mottles or dull colors related to wetness.
Moderately well drained. —Water is removed from
the soil so slowly that the upper 20 to 40 inches has
the mottles or dull colors related to wetness. The
soils in this class commonly have a slowly
permeable layer, have a water table, or receive
runoff or seepage, or they are characterized by a
combination of these.

Somewhat poorly drained,—Water is removed from
the soil so slowly that the upper 10 to 20 inches has
the mottles or dull colors related to wetness. The
soils in this class commonly have a slowly
permeable layer, have a water table, or raceive
runoff or seepage, or they are characterized by a
combination of these.

Poorly drained.—Water is removed so slowly that
either the soil is periodically saturated or the upper
10 inches has the mottles or duil colors related 1o
wetness. The soils in this class commonly have a
slowly permeable layer, have a water table, or
receive runoff or seepage, or they are characterized
by a combination of these.

Very pooriy drained —Water is removed from the
soil so slowly that free water is at or on the surface
most of the time. The sqils in this class commonly
have a slowly permeable layer, have a water table,
or receive runoff or seepage, or they are
characterized by a combination of these.

Drainage, surface. Runoif, or surface flow of water,
from an area.

Eolian soll materlal. Earthy parent matsrial accumulated
through wind action; commoniy refers to sandy
material in dunes or to loess in blankets on the
surface,
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Eroslon. The wearing away of the land surface by water,
wind, ice, or other geologic agents and by such
processes as gravitational creep.

Erosion (geologic). Erosion caused by geologic
processes acting over long geologic periods and
resulting in the wearing away of mountains and the
buitding up of such landscape features as flood
plains and coastal plains. Synonym: natural erosion.
Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a result of the
activities of man or other animals or of a
catastrophe in nature, for example, fire, that
exposes the surface.

Excess fines (in tables). Excess silt and clay in the soil.
The soif does not provide a source of gravel or sand
for construction purposes.

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.

Fertllity, soil. The quality that enables a soil to provide
plant nutrients, in adequate anounts and in proper
balance, for the growth of specified plants when
light, moisture, temperature, tilth, and other growth
factors are favorable.

Field moisture capacity. The moisture content of a soil,
expressed as a percentage of the ovendry weight,
after the gravitationa!, or free, water has drained
away; the field moisture content 2 or 3 days after a
soaking rain; also called norma/ field capacity,
normal moisture capacity, or capillary capacily.

Fine textured soll. Sandy clay, silty clay, and clay.

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: accasional that it occurs on an average
of once or less in 2 years; and frequent thatit-
occurs on an average of more than ornce in' 2 years.
Duration is expressed as very brief if less than 2
days, brief if 2 to 7 days, and long if more than 7
days. Probable dates are expressed in months;
November-May, for example means that flocding
can occur during the period November through May.
Water standing for short periods after rainfall or
snowmelt and water in swamps and marshes are
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.
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Frost action (in tables). Freezing and thawing of soil
moisture. Frost action can damage roads, buildings
and other structures, and plant roots.

Genesis, soil. The mode of origin of the soil. Refers
especially to the processes or soil-forming factors
responsible for the formation of the solum, or true
soil, from the unconsolidated parent material.

Grassed waterway. A natural or constructed waterway,
typically broad and shallow, seeded to grass as
protection against erosion. Conducts surface water
away from cropland.

Gravel. Rounded or angular fragments of rock up to 3
inches (2 millimeters to 7.6 centimeters) in diameter.
An individual piece is a pebble.

Ground water (geclogy). Water filling all the unbiocked
pores of underlying material below the water table.

Gully. A miniature valley with steep sides cut by Tunning
water and through which water ordinarily runs only
after rainfall. The distinction between a gully and a
rill is one of depth. A gully generally is an obstacle
to farm machinery and is too deep to be obliterated
by ordinary tillage; a rill is of lesser depth and can
be smoothed over by ordinary tillage.

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
geographical distribution.

Horizon, soil. A layer of soil, approximately parallel to
the surface, having distinct characteristics produced
by soil-forming processes. In the identification of soil
horizons, an uppercase letter represents the major
horizons. Numbers or lowercase letters that follow
represent subdivisions of the major horizons. The
major horizons of mineral scil are as follows:

O horizon.—An organic layer of fresh and decaying
plant residue.

A horizon.—The mineral horizon 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 another horizon.

£ horizon.—The mineral horizon in which the main
feature is loss of silicate clay, iron, aluminum, or
some combination of these.

B horizon.—The minera! horizon below an O, A, or E
horizon. The B horizon is in part a layer of transition
from the overlying horizon to the underlying G -
horizon. The B horizon also has distinctive
characteristics such as (1) accumulation of clay,
sesquioxides, humus, or a combination of these; (2)
prismatic or blocky structure; (3) redder or browner
colors than those in the A horizon; or (4) a
combination of these.

¢ horizon.—The mineral horizon or layer, excluding
indurated bedrock, that is little affected by soil-
forming processes and does not have the properties
typical of the overlying horizon. The matenal ofaC
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horizon may be either like or unlike that in which the
solum formed. If the material is known to differ from
that in the solum, an Arabic numeral, commonly & 2,
precedes the letter C,

A fayer.—Hard bedrock beneath the soil. The
bedrock commonly underlies a C horizon, but can
be directly below an A or a B horizon.

Hummocky. Refers 10 a landscape of hillocks that are
separated by low sage and have sharply rounded
tops and steep sides. Hummocky relief resembles
rolling or undulating relief, but the tops of ridges are
narrower and the sides are shorter and less aven.

Humus. The well decomposed, more or less stable part
of the organic matter in minerat soils.

Increasers. Species in the climax vegetation that
increase in amount as the more desirable plants are
reduced by close grazing. Increasers commonly are
the shorter plants and the less palatable to
livestock.

Infiltration. The downward entry of water into the
immediate surface of soil or other material, as
contrasted with percolation, which is movement of
water through soil layers or material.

Intake rate. The average rate of water entering the soil
under irrigation. Most soils have a fast initial rate;
the rate decreases with application time. Therefore,
intake rate for design purposes is not a constant but
is a variable depending on the net irrigation
application. The rate of water intake in inches per
hour is expressed as follows:

Less than 0. e e VOTY |OW
0210 04......... SRRSO 's."
0.4 to 0.75..... rererememeeen.. OdErately low
0.751t0 1.25....... weemrseeeeen MOderate
13510 1.75. e, moderately high
1751025 .. PO ]2
More than 25............ werrarereennn-. VETY high

Irrigation. Application of water to soils to assist in
production 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.

Controfled flooding.—Water is released at intervals
from closely spaced field ditches and distributed
uniformly 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 cnly one
direction.

Drp (or trickle).—Water is applied slowly and under
low pressure to the surface of the soil or into the
soil through such applicators as emitters, porous
tubing, or perforated pipe.

Furrow.—Water is applied in small ditches made by
cultivation implements. Furrows are used for tree
and row crops.
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Sprinkfer —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 untit the water table is raised enough to wet
the soil.

Wiid flooding.—Water, released at high points, is
allowed to flow onto an area without controlled
distribution.

Leaching. The removal of scluble material from soil or
other material by percolating water.

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. The soil is not strong enough to support
loads.

Medium textured soll. Very fine sandy loam, loam, sift
loam, or siit,

Mineral soil. Soii that is mainly mineral material and low
in organic material.-Its bulk density is more than that
of organic soil.

Minimum tillage. Only the tillage essential to crop
production and prevention of soil damage.

Moderately coarse textured soll. Coarse sandy loam,
sandy loam, and fine sandy loam.

Morphology, soil. The physical makeup of the soil,
including the texture, structure, porosity,
consistence, color, and other physical, mineral, and
biclogical properties of the various horizons, and the
thickness and arrangement of those horizons in the
soil profile.

Mottling, soil. Irregular spots of different colors that vary
in number and size. Mottling generally indicates poor
aeration and impeded drainage. Descriptive terms
are as follows: abundance—/ew, common, and
many, size—fine, medium, and coarse; and
contrast—/aint, distinct, and prominent. The size
measurements are of the diameter along the
greatest dimension. Fine indicates less than 5
millimeters (about 0.2 inch); medium, from 5 t0 15
millimeters (about 0.2 to 0.6 inch); and coarse, more
than 15 millimeters {about 0.6 inch).

Munsell notation. A designation of color by degrees of
the three simple variables—hue, value, and chroma.
For example, a notation of 10YR 6/4 is a color of
10YR hue, value of 8, and chroma of 4.

Neutral soil. A soil having a pH value between 6.6 and
7.3. (See Reaction, soil.)

Nutrient, plant. Any slement taken in by a plant
essential to its growth. Plant nutrients are mainly
nitrogen, phosphorus, potassium, calcium,
magnesium, sulfur, iron, manganese, copper, boron,
and zinc obtained from the soil and carbon,
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hydrogen, and oxygen obtained from the air and
water.

Organic matter. Plant and animal residue in the sail in
various stages of decomposition.

Organic matter content. The amount of organic matter
in soil material. The classes used in this survey are
very low, less than 0.5 percent; fow, 0.5 1010
percent; moderately low, 1.0 to 2.0 percent,
moderate, 2.0 to 4.0 percent; and high, 4.0 to 8.0
percent.

pareni material. The unconsolidated organic and
mineral material in which soil forms.

Ped. An individual natural soil aggregate, such as a
granule, a prism, or a block.

Pedon. The smallest volume that can be called “a sail.”
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.

Percalation. The downward movement of water through
the soil.

Percs slowly (in tables). The slow movement of water
through the soil adversely affecting the specified
use.

Permeability. The quality of the soil that enables water
to move downward through the profile. Permeability
is measured as the number of inches per hour that
water moves downward through the saturated soil.
Terms describing permeability are:

VY SIOW. .oonrecoeeermreee s oo 1988 than 0.06 inch

................ 0.06 to 0.20 inch

Moderately slow. rereesemeneenns0.2 10 0.6 inch
MOdBIAS. .....cccrinnmeemrercn e 0.8 inch to 24 inches

......... rremeeennn. 8.0 1O 20 INCheSs

id... o0 than 20 inches

Phase, soil. A subdivision of a soil series based on
features that affect its use and management. For
example, slope, stoniness, and thickness.

pH value. A numerical designation of acidity and
alkatinity in soil. (See Reaction, soil.)

Piping (in tables). Formation of subsurface tunnels or
pipelike cavities by water moving through 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.

Plastic liImit. The moisture content at which a soil
changes from semisolid to plastic.

Ponding. Standing water on soils in closed depressions.
Unless the soils are artificially drained, the water can
be removed only by parcolation or
evapotranspiration.

Productivity, soll. The capability of a soil for producing
a specified plant or sequence of plants under
specific management.

Profile, soil. A vertical section of the soil extending
through all its horizons and into the parent material.
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Proper grazing use. Grazing range and pasture ina

manner that will maintain adequate cover for soil
protection and maintain or improve the quality and
quantity of desirable vegetation.

Rangeland. Land on which the potential natural
vegetation is predominantly grasses, grasslike
plants, forbs, or shrubs suitable for grazing or
browsing. It includes natural grasslands, savannas,
many wetlands, some deserts, tundras, and areas
that support certain forb and shrub communities.

Range condition. The present composition of the plant
community on a range site in relation to the
potential natural plant community for that site.
Range condition is expressed as excellent, good,
fair, or poor, on the basis of how much the present
plant community has departed from the potential.

 Range site. An area of rangeland where climate, soil,

and relief are sufficiently uniform to produce a
distinct natural plant community. A range site is the
product of all the environmental factors responsible
for its development. It is typified by an association of
species that differ from those on other range sites in
kind or proportion of species or total production.

Reaction, soll. A measure of acidity or alkalinity of a
soil, expressed in pH values. A soil that tests to pH
7.0 is described as precisely neutral in reaction
because it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

pH
Extremely BCHe s ereerererececmeeeressreemsreesemsmsnine s DENOW 4.5
Very strongly acid.... e .5 1050
Strongly acid............ 5.1 1055
Medium acid........ e 5.6 10 8.0
Slightly acid......ccevevns B 1065
Neutral..........cccconn BBt 7.3
Mildly alkaling.......ove.e. 74078
Moderately alkaline..... ...7.9t0 8.4
Strongly alkaline.............. 851090

Vary strongly alkaling. .....c.ooucrerremen. 8.1 and highar

Rellef. The elevations or inequalities of a land surface,
considered collectively.

Residuum (residual soll material). Unconsolidated,
weathered, or partly weathered mineral material that
accumulated as consolidated rock disintegrated in
place.

Rill. A steep sided channel resulting from aceelerated
erosion. A rill is generally a few inches deep and not
wide enough to be an obstacle to farm machinery.

Rock fragments. Rock or mineral fragments having a
diameter of 2 millimeters or more; for example,
pebbles, cobbles, stones, and boulders.

Rooting depth (in tables). Shallow root zone. The soil is
shallow over a layer that greatly restricts roots.

Root zone. The part of the soil that can be penetrated
by plant roots.

Runoff. The precipitation discharged into stream
channels from an arsa. The water that flows off the
surface of the land without sinking into the soil is



146

called surtace runoff. Water that enters the soil
betore reaching surface streams is called ground-
water runoff or seepage flow from ground water.

Saline soll. A soil containing soluble salts in an amount
that impairs growth of plants. A saline soil does not
contain excess exchangeable sodium,

Salty water (in tables). Water that is too salty for
consumption by livestock.

Sand. As a soil separate, individual rock or mineral
fragments from 0.05 millimeter to 2.0 millimeters in
diameter. Most sand grains consist of quartz. As a
soil textural class, a soil that is 85 percent or more
sand and not more than 10 percent clay.

Sandstone. Sedimentary rock containing dominantly
sand-size particies.

Sedimentary rock. Rock made up of particles deposited
from suspension in water. The chief kinds of
sedimentary rock are conglomerate, formed from
gravel, sandstone, formed from sand; shale, formed
from clay; and limestone, formed from soft masses
of calcium carbonate. There are many intermediate
types. Some wind-deposited sand is consolidated
into sandstone.

Seepage (in tables). The movemsnt of water through the
soil. Seepage adversely affects the specified use.

Serles, soll. A group of soils that have profiles that are
almost alike, except for differences in texture of the
surface layer or of the underlying material. All the
soils of a series have horizons that are similar in
composition, thickness, and arrangement.

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 piant roots.

Siit. 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.

Siltstone. Sedimentary rock made up of dominantly silt-
sized particles.

Slick spot. A small area of soil having a puddied,
crusted, or smooth surface and an excess of
exchangeable sodium. The soil is generally silty or
clayey, is slippery when wet, and is low in
productivity.

Slope. The inclination of the land surface from the
horizontal. Percentage of slops is the vertical
distance divided by horizontal distance, then
multiplied by 100. Thus, a slope of 20 percent is a

Soll Survey

drop of 20 feet in 100 feet of horizontal distance. In
this survey, the classes of slope are:

Nearly level ............ 0 1o 1 parcent and 0 to 2 percont
Very gently sioping .......................... 110 3 percent
Gently SlOpINg .......cooommmmenmensmernnsmen 3 to 6 percent
Strongly sloping .. 6 to 9 percent and 6 1o 11 percent
Moderately Steep ........cevmeiiinenn 8 10 17 percent
Steep.............. 11 to 30 percent and 8 to 30 percent
Very steep ......cevnnsnssisssesene s 30 10 60 percent

Slow Intake (in tables). The slow movement of water
into the sail.

Slow refill (in tables). The slow filling of ponds, resulting
from restricted permeability in the soil.

Soll. A natural, three-dimensional body at the earth's
surface. it is capable of supporting plants and has
properties resulting from the integrated effect of
climate and living matter acting on earthy parent
material, as conditioned by relief over periods of
time.

Solil separates. Mineral particles less than 2 mm in
equivalent diameter and ranging between spescified
size limits. The names and sizes of separates
recognized in the United States are as follows:

Milfimea-
fors

Very coarse sand...................cocoooren 20 10 1.0
Coarse sand............... e 1010 0.5
Medium sand..... w05 t0 0.25
- Fine sand............ e 0,25 t0 0,10
Very fine sand.... S—— o I [ T e X1 1Y
=11 A, s 005 10 0.002
Clay.............. cmerennen 1088 than 0,002

Solum. The upper part of a soil profile, above the C
horizon, in which the processes of soil formation are
active. The solum in soil consists of the A, E, and B
horizons. Generally, the characteristics of the
material in these horizons are unlike those of the
underlying material. The living roots and plant and
animal activities are largely confined to the solum.

Stripcropping. Growing crops in a systematic
arrangement of strips or bands which provide
vegetative barriers to wind and water erosion.

Structure, soll. The arrangement of primary soil
particles into compound particles or aggregates. The
principal forms of soil structure are—p/aty
(laminated), prismatic (vertical axis of aggregates
longer than horizontal), cofumnar (prisms with
rounded tops), blocky (angular or subangutar), 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. It protects the soil
from wind and water erosion after harvest, during
preparation of a seedbed for the next crop, and
during the early growing period of the new crop.
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Subsoll. Technically, the B horizon; roughly, the part of
the profile below plow depth.

Substratum. The part of the soil below the solum.

Subsurface layer. Any surface soil horizon (A, E, AB, or
EB) below the surface layer.

Summer fallow. The tillage of uncropped land during
the summer to control weeds and allow storage of
moisture in the soil for the growth of a later crop. A
practice common in semiarid regions, where annual
precipitation is not enough to produce a crop every
year. Summer fallow is frequently practiced before
planiing winter grain.

Surface layer. The soil ordinarily moved in tillage, or its
equivalent in uncultivated soil, ranging in depth from
4 10 10 inches (10 to 25 centimsters). Frequently
designated as the “plow layer,” or the “Ap horizon.”

Surface soil. The A, E, AB, and EB horizons. includes
all subdivisions of these horizons.

Taxadjuncts. Soils that cannot be classified in a series
recognized in the classification system. Such soils
are named for a series they strongly resemble and
are designated as taxadjuncts to that series
because they differ in ways too small to be of
consequence in interpreting their use and behavior.

Terrace. An embankment, or ridge, constructed across
sloping scils on the contour or at a slight angle to
the contour. The terrace intercepts surface runoff so
that water soaks into the soil or flows slowly to a
prepared outlet.

Terrace (geologic). An old alluvial plain, ordinarily flat or
undulating, bordering a river, a lake, or the sea.
Texture, soil. The relative proportions of sand, silt, and

clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion of fine
particles, are sand, joamy sand, sandy ioam, loam,
silt loam, silt, sandy clay loam, clay loam, silty clay
loam, sandy ciay, silty clay, and c/ay. The sand,
loamy sand, and sandy loam classes may be further
divided by specifying “'coarse,” “fine,” or “very
fine.”

Thin layer (in tables). Otherwise suitable soil material
too thin for the specified use.
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Tilth, soll. The physicat condition of the soil as related
1o tillage, seedbed preparation, seedling emergence,
and root penetration.

Topsoll. The upper part of the sail, which is the most
favorable material for plant growth. It is ordinarily
rich in organic matter and is used to topdress
roadbanks, lawns, and land affected by mining.

Upland (geology). Land at a higher elevation, in general,
than the alluvial plain or stream terrace; land above
the lowlands along streams.

Valley fill. In glaciated regions, material deposited in
stream valleys by glacial melt water. In nonglaciated
regions, alluvium deposited by heavily loaded
streams.

Variant, soil. A soil having properties sufficiently
different from those of other known soils to justify a
new series name, but occurring in such a limited
geographic area that creation of new series is not
justified.

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 iower one
by a dry zone.

Weathering. All physical and chemical changes
produced in rocks or other deposits at or near the
earth’s surface by atmospheric agents. These
changes result in disintegration and decomposition
of the material.

Wilting point (or permanent wilting point). The
moisture content of sail, on an ovendry basis, at
which a plant (specifically sunflower) wilts so much
that it does not recover when placed in a humid,
dark chamber. .

Wind stripcropping. Stripcropping at right angles to the
prevailing wind.






Tables



150 Soil Survey

~~TEMPERATURE AND PRECIPITATION

[Recorded in the period 1951-77 at Allisnce, Nebraska]

I I
| Temperature | Precipitation
| |
I ! I I 2 years in | | [2 years 1nm 1G] |
! | | ] 10 will have—- | Average | |_will have-- | Average |
Month lAverage|Average|Averagel { fnumber of |Average| | number of |Average
| daily [ daily | daily | Maximum | Minimum |} growing | | Less | More |days with|snowfall
tmaximumiminimum| |temperature|temperature| degree | lthan--|than~-{0.16 ineh]
| | |  higher i lower | days I | | | or more |
| | | |  thap=- | _than-— | | ! | | |
B RIS =
]
January-—--: 35.8 : 9.6 : 22,7 I hi I| =22 '| 13 I! 0.32 I 0.05 : 0.53 , 1 I[ 5.5
February—-—} 51,0 i 14,9 : 28.0 I 70 ; =16 ; a5 } .25 ! 07 l .39 i 1 : 5.3
March=—ma—a i 45,1 : 19,9 = 32.5 : 75 } -9 ; 5T : .69 ; .22 { 1.05 { 3 ! 7.9
April—————— : 57.1 ! 30.5 { 43.8 F 84 = 5 ! 174 ; 1,58 } 87 } 2.15 I 5 g 5.1
1 [ S — } 68.3 { 41,4 { 54,9 } 91 1I 25 i Lz : 2,87 I 1.37 i 4,08 i 7 II .2
June—————== : 78.9 I 51.1 ‘I 65.0 | 101 || 34 l| 750 Il 2.88 i 1.65 I 3.89 : 7 : -0
| ,
JUlpme e ; 87.2 i 56.8 } 72.0 i 103 If 43 I[ 992 : 2.13 If -89 { 3.12 ’ 5 , .0
AuguBt—~=me I 85.8 I 54,7 : 70.3 i 101 II 40 II 939 'I 1.74 { .68 : 2.59 ! 4 = .0
Septamber——l 5.2 { 43.8 1 59.5 = 96 # 24 i 585 ; 1.40 I .18 i 2.29 i Y ; .1
October———=| 64,2 : i3.o } 48,8 i 87 'I 14 j 286 | .69 l' .22 li 1.07 lI 2 Ii 1.3
| | i
November-—-{ 47.9 ’I 20.9 I 4.4 I 73 ll -5 If 39 II 32 I[ .11 { .48 } 1 Il 4.6
December—-—: 39.2 ; 13.4 I 26.3 = 65 ? -16 : 13 { .25 { .07 5 .39 E 1 } 4.9
| | | | | [ | ! i | |
Yearly: ! 60,5 ! 32.5 i 45.5 = 103 } ~25 } 4,335 : 15,12 512.01 }18.07 ; 41 } 34.9

1 growing degree day 1s a unlt of heat available for plant growth. It can be calculated by adding the
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which
growth 1g minimal fer the principal crops in the area (40° F).
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TARLE 2.--FREEZE DATES IN SPRING AND FALL

[Recorded in the perlod 1951-77 at Allilance,

Tirst freezing
temperature
in fall:

1 year in 10

earllier than-- | September 26 |September 16 |September 9

Nebraskal
]
| Temperature
f
Prohahllity | 250 w 280 F 320 F
| or lower or lower or lower
|
Last freezing i |
temperature | |
in spring: | }
i
1 year in 10 | |
later than-- | May 16 May 20 | May 31
| |
2 years in 10 | |
later than-- { May 5 May 14 | May 26
| t
5 wears in 10 j |
later than-- | \ May 15
] |
i |
| |
| |
| |
[ '
! |
| |
|

2 years in 10

earlier than—- Oetober 1 |September 22 |September 14

5 years in 10

earlier than—- Octoher 3 |September 23

October 12

[
|
]
|
|
|
I
]
I
I
|
i
|
April 2% % May 3
i
I
|
|
|
|
|
| I
I |
| |
| |
| i
| }
| |

TABLE 3.--GRCWING SEASON

[Recorded in the period 1951-77 at Alllanee,

Nebraska]
f
| Length of growling season if
| daily minimum temperature
i 18 ~—
|
Prohability | Higher [ Higher [ Higher
| than | than | than
| 24°p V 289 F | 32°7%
: Days ! Days % Days
9 years 1n 10 1 147 | 126 ! 107
| !
8 years 1n 10 ll 155 | 135 1 115
| |
5 years in 10 1 169 I 152 ] 130
f |
2 years in 10 | 184 ] 169 | 145
| \ |
1 year in 10 g 191 | 177 | 152
|
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-—AGREAGE AND FROPORTIONATE EXTENT OF THE SOILS
] i {
Map | Soll name | Acres {Percent
symbol | | |
| | |
| | !
ke |Alliance loam, 0 to 1 percent slopes ——— -_— - | 23,500 | 4.4
AcBH lAlliance loam, 1 to 3 percent slopes——= ———— - —_— -1 60,900 | 9.0
Aol JAlliance loam, 3 to 6 percent slopes——— - —_— - - 7,000 | 1.0
ArB JAlliance-Rosebud loams, 1 to 3 percent slopes—-—- - -—] 13,000 i 1.9
Ars fAlliance-Rosebud loams, 3 to & percent slepes—-—- - - 17,700 | 2.6
ArD {A111ance-Rosebud loams, 6 to 11 percent slopes—- - 3,450 | 0.5
Ba |Bankard fine sand, 0 to 2 percent slopes- - - -] 278 | *
EbB |Bankard very fine sandy loam, 9 to 3 percent slopes | 630 | 0.1
Br |Bridget very fine sandy loam, 0 te 1 percent slopes - | 1,550 | 0.2
Bra |Bridget very fine sandy losm, 1 to 3 percent slopes——- - | 4,050 | 0.6
BrC {Bridget very fine sandy loam, 3 te 6 percent slopes -— | 1,090 | 0.2
BuB |Busher-Jayem loamy very fine sands, 0 to 3 percent slopes- j 9,800 | 1.4
BuC [Busher-Jayem loamy very fine sands, 3 to b percent alopes—- - - 12,500 | 1.8
BuD |Busher-Jayem loamy very fine sands, 6 to O percent slopes- - 6,200 | 0.9
Bv(C |Busher-Tassel loamy very fine sands, 0 to 6 percent slopes - - - - 4,400 | 0.6
BvF |Buaher-Tassel loamy very flne sands, 6 tn 30 percent s5lopes—--— - | 24,700 | 3.6
CaP  |Canyon very fine sandy loam, 3 to 30 percent SloDeS————————————————— [ 2,050 | C.3
ChR ICraft very fine sandy loam, 0 %o 3 percent slopes - - - I 3,550 | 0.5
Ce ICreighton very fine sandy loam, O to 1 percent slopage=— - - | 2,250 | .3
CeB ICreighton very fine sandy loam, 1 to 3 percent slopes- - | 28,950 | 4.3
cel ICreighton very rine sandy loam, 3 to 6 percent slopes-— | 20,250 | 3.0
€eD  |Crelghton very fine sandy loam, 6 to 11 percent slopes - - -1 2,650 | 0.4
enD |Creighton-Norrest complex, 6 to 11 percent slopes—— - - | 2,550 | 0.4
CoF [Creighton=-Norrest complex, 11 to 30 percent slopes-— - ——— -1 2,000 | 0.3
DsB  |Dailey loamy sand, 0 to 3 percent slopes——- - -1 15,200 | 2.2
DaD |Datley loamy sand, 3 to U percent slopesermm—m—m—mm——me—oa—— - ! 7,100 | 1.0
DrB  [Duroc loam, 1 to 3 percent slopes—- - e —— | 13,500 | 2.0
Du IDuroe loam, occasionally flooded, 0 to 2 perdent 8lopeS————————————-n | 14,200 | 2.1
Go |Goshen loam, 0 to 1 percent slopes-— - - ——] 2,550 | 0.4
Hm |Hemingford loam, 0 to 1 percent slopes————mmm——mme- - —— k,100 | 0.6
HmB IHemingford loam, 1 to 3 percent SloPeS——m———- B T S — ] 4 200 | 0.6
Hmt |Hemingford loam, 3 to 6 percent slopes———————m——————- - -— | 3,500 | 0.5
Ho |Hoffland fine sandy loam, wet, 0 to 1 percent slopes - ———— | 450 | 0.l
ImG |Imlay~Rock cutcrop complex, 11 t0 60 PEPEENT 5)OPES—m——m—m———m et e e e | 3,100 | 0.5
Iph |Ipage loamy fine sand, alkall substratum, 0 to 3 percent slopes————mmanom——mm———— | 5,100 | 0.7
JaB |Janise loamy fine sand, overblown, 0 to 3 percent slopes— - ——] 2,100 | 0.3
JeB |Janise loamy fine sand, drained, overblown, O Lo 3 percent slopes——~ - | 6,500 | 1.0
JIn |Tanise loam, 0 to 2 percent slaopes - - Y | 4,800 | 0.7
Ja |Janise loam, drained, 0 to 2 percent SloOPeS————— e | 14,600 | 2.1
JsB |Jayem loamy sand, overblown, 0 to 3 percent slopes-———m—e————— - | 1,050 | 0.2
JxB fJayem loamy fine sand, 0 %o 3 percent slopes—-— e — - =] 2,400 | 0.4
JyB |Jayem fine sandy leam, 0 to 3 percent slopes- —_—— - —_ —— - -} 7,100 | 1.0
JyC [Tayem fine szndy loam, 3 to 6 percent slopes —_— ——— - | 1,450 | Q.2
Ke |Keith loam, 0 to 1 percent slopes —_— - - - ( 25,250 | 3.7
KeB |Keith loam, 1 to 3 percent slopes—- - ——— - - | 24,650 | 3.6
KeC |Keith loam, 3 to 6 percent slopes—- —— - — 3,450 | 0.5
Le |Lamo Varlant loam, 0 to 1 percent slopes-—- - - - - - | 88o | 0.1
Ln |Las Animes-Lisco very fine sandy loams, 0 to 2 percent slopes—— - | 3,800 | a.6
Lo |Lisco very fine sandy loam, ¢ to 2 percent slopes - | 3,850 | 0.6
Lp [Lisco very fine sandy loam, wet, 0 to 1 percent slopes ———————————— | 1,400 | 0.2
MaB |Manter-Satanta fine sandy loams, 0 to 3 percent slopes e I 3,000 | 0.4
MaC |Manter-Satanta fine sandy lcams, 3 to 6 percent slopes -1 4,300 | 0.6
Mc IMarlake very fine sandy loam, 0 to 1 percent slope§——————a= -] 910 | 0.1
Md IMcCook loam, 0 to 2 percent slopes —— - —_— -— - —| 1,250 | 0.2
NoD |Norrest loam, 6 to 11 percent slopeS——————- e e e e e e | 1,700 | a.2
NoF INorrest loam, 11 to 30 percent slopes— ~— - - — 4o | 0.1
NpPF INorrest—Canyon complex, 11 to 30 percent slopes - - - - | 2,200 | 0.3
otD l0glala-Canyon very fine sandy loams, 3 to 9 percent slopes- - | 18,700 | 2.7
OLF |0glala-Canyon very fine sandy loams, O to 30 percent slopes i g,800 | 1.3
Rh |Richfield loam, 0 to 1 percent slopes ——— ———— - | 4,300 | 0.6
Rk |Rock outerop-Tassel complex, 11 to €0 percent slopes - - | 340 | ¥
Ro |Rosebud loam, 0 to 1 percent S10P@S———————mmsroo oo - | 7,300 | 1.1
RoB |Rosebud loam, 1 to 3 percent slopes————————-n —— e | 11,300 | 1.7
RsD |[Rosebud-Canyon complex, 3 to 9§ percent slopes - - -] 24,900 | 3.8
RsF |Rosebud-Canyen complex, 9 to 30 percent slopes- - - -] 3,950 | 0.6
3bB |Sarben-Busher loamy very fine sands, 0 to 3 percent 8lopeSe—mm——m—m—omoecmm——— e { 16,100 | 2.4
ShD |3arben-Busher loamy very fine sands, 3 to 9 percent slopes—-—-- - - | 19,400 | 2.8
StR |satanta fine sandy loam, 0 to 3 percent slopes- - - - [ 13,100 | 1.9
3t¢ ISatanta rine sandy loam, 3 to 6 percent slopes—— —_— | 3,700 | G.5
StD iSatanta fine sandy loam, 6 to 9 percent slopes - | 780 | 0.1

See footnote at

end of table.
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TABLE 4,-~ACREAGE AND PROPORTIONATE EXTENT OF THE

S0ILS-~Continued

153

I |
Map | 8011 name | Acres Percent

symbol} :

] | 1
Su |Seott Varlant loam, € to 1 percent slopes—-- - —————] 1,050 | 0.2
TaF IPassel loamy very fine sand, 3 to 30 percent slopes-- - -1 4,800 | 0.7
VaD |Valent fine sand, 3 to 9 percent slopes- ——— - -1 12,600 1 1.8
VaF IValent fine sand, 9 to 17 percent slopes- -_— - — 3,000 | 0.4
VaB [Valent loamy fine sand, 0 to 3 percent slopes————-——===----—- - -1 4,400 | 1.1
vdaD |Valent ioamy fine sand, 3 to 9 percent 8lopeg=—==——— e m——————— - -1 25,750 | 3.8
VdE |Valent loamy fine sand, 9 to 17 percent slopes - - — | §,800 | 1.3
vnn [Velentine fine sand, 3 to 9 percent slopes - e | 6,100 | 0.9
Vni [Valentine Tine sand, 9 to 17 percent slopes - - | 8,100 | 1.2
VnPF |Valentine fine sand, hilly- - - —_— | 10,300 | 1.5
VtB |Vetal fine sandy loam, 0 to 3 percent slopes———-——- —— I 6,500 | 1.0
Yte |Vetal fine sandy loam, 3 tc 6 percent slopes ———— | 760 | 0.1

| Water-—- ——— - —— - | 620 : 0.1

; | e | o

{ Total - —- ——— - - —| 681,728 1| 100.0

# Less than 0.1 percent.
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TABLE 5.[--PRIME FARMLAND

[Only the soils considered prime farmland are listed. Urban or built-up areas of the scila listed are not
consldered prime farmland. If a soil ig prime farmlend only under certalin eonditions, the conditions
are specified in parentheses after the soil name]

[
Map | Scil name
symbol |
|

Ae [Alliance loam, 0 to 1 percent slopes (where irrigated)

AcB [4lliance loam, 1 to 3 percent 8lopes (where irrigated)

AcC |Allilance loam, 3 to 6 percent slopes (where irrigated)

ArB |Alliance-Fosebud loams, 1 to 3 percent slopes {where 1irrigated)

Are [Alliance-Fosebud loams, 3 to 6 percent slopes {where irrigated)

Br | Bridget very fine sandy loam, 0 to 1 percent slopes (where irrigated)
BrB |Bridget very fine sandy loam, 1 to 3 percent slopes (where irrigated)
BrC |Bridget very fine sandy leam, 3 to 6 percent slopes (where irrigated)
ChB |Craft very fine sandy loam, 0 to 3 percent slopes (where irrigated)

Ce |Creighton very fine sandy loam, 0 to 1 percent slopes (where irrigated)
CeR [Crelghton very fine sandy loam, 1 to 3 percent slopes (where irrigated)
CeC iCreighton very fine aandy loam, 3 to § percent slopes (where 1lrrigated)
orB fDurec loam, 1 to 3 percent slopes (where irrigated)

Du [Duroc loam, cceaslonally flooded, 0 to 2 percent slopes (where irrigated)
T30 |Goshen loam, 0 to 1 percent slopes (whers irrigated)

Hm |Hemingford loam, 0 to 1 percent slopes (where irrigated)

HmB [Hemingford loam, 1 to 3 percent slopes (where irrigated)

HmC |Hemingford loam, 3 to 6 percent slopes (where irrigated)

JyB |Jayem fine sandy loam, O to 2 percent slopes (where lrrigated)

JyC |Jayem fine sandy loam, 3 tc 6 percent slopes (where irrigated)

Ke |Keith loam, 0 to 1 percent slopes (where irrigated)

KeB [Keith loam, 1 to 3 percent slopes (where irrigated)

EKeC |Kelth loam, 3 to 6 percent slopes (where irrigated)

MaR |Manter-Satanta fine sandy loams, 0 to 3 percent slopes (where irrigated)
MaC IManter—Satanta rine sandy loams, 3 to 6 percent slopes (where irrigated)
Md IMeCook loam, 0 to 2 percent slopes {(where irrigated)

Rh IRLchfield loam, 0 to 1 percent slopes (where irrigated)

Re |Rosebud loam, 0 to 1 percent slopes (where lrrigated)

RoB [Rosebud loam, 1 to 3 percent slopes (where irrigated)

3tB |Satanta fine sandy loam, 0 to 3 percent slopes (where irrigated)

3tc |Satanta fine sandy loam, 3 to & percent slopes {(where 1rrigated)
VB |Vetal fine sandy loam, 0 to 3 percent slopes (where irrigated)

VtC Vetal fine sandy loam, 3 to 6 percent slopes {where lrrigated)
i
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TABLE 6)-~YIELDS PER ACRE OF CROP3 AND FASTURE

[Yields in the N columns are for nonlrrigated soils; those in the I columns are for lrrigated solls. Yields
are those that can be expected under a high level of management. Absence of a yield indicates that the
soll 1s not suited to the crop or the crop generally is not grown on the soil]

! | I
Corn ! Dry beans | Winter wheat | Sugar beets Alfalfa hay

Creighton-Norrest

|
851l name and |
map symbol |
| T I N I N ] I
1 Bu By Bu Ton Ten | Ton
| i [
Ac -1 140 | 38 | 43 | 24 | 1.8 5.6
Alliance ] l I| II | I{
! |
ACR~— .| 130 | 34 | 39 | 22 | 1.6 | 5.2
aAlliance : } : ; E %
AcC -} 115 ! 30 | 34 ! 14 | 1.3 | 4.7
All1lance | ‘ | l | t
! f | |
ArB e | 127 f 33 | 38 | 21 | 1.5 | 5.0
Alllance-Rosebud E ] f E I
! !
Arc - -1 112 | 28 [ 32 I 17 ! 1.2 4.5
Alliance-Rosebud 1 1 [ ll | I
| | i |
ArD——m - | - | — i 27 | —_— | 1.0 4.0
Alliasnce-Rosebud | | | | ]
| | \ | |
Ba | - t -— | -—- | _— | —— ———
Bankard | | | ] |
1 ] | | ] [
BbB - -1 100 | 27 | 25 I 16 i -— | 3.8
Bankard f | | \ | |
} | | | | |
Br -1 138 | 37 | 42 | 23 | 1.6 |} 5.5
Bridget ] | | | | |
I [ | i | |
Y- M l 130 | 34| 39 | 22 | 1.4 | 5.0
: | ! | .
BrC - - | 115 | 30 | 34 | 18 | 1.2 | 4.7
Bridget l‘ ; } I } It
BuB - - —| 120 | 30 | 34 | 19 | 1.2 | 4.6
Busher-Jayem | : [ : { ;
| [
BuC -1 108 | 26 | 30 | 17 I 1.0 | 4,0
Busher-Jayem % } | % % i
]
FuD- ! — | S— [ 25 | -— | 0.5 | 3.6
Bughepr-Jayem { } ; f { :
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BvC- | 100 | 25 | 26 | 16 | 0.9 | 3.7
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| | | | | |
CaF - | —— | - ! -— | —_— i —= | —
Canycon | | | | | t
! ] | | | |
CbB | 135 | 36 ] 39 | 22 ! -—= 5.5
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! | ] | i |
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Cretghton ] % = { ﬁ {
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Creighton } } { , } :
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Creighton | 1 | E I 1
| I
fel—m - - I _— | -— | 27 | ——— ; 0.9 1 3.9
Crelghton { } I } } }
CnD—- -— | — | - - 25 | - ! 0.8 | 3.6
| | | | | |
] | f ] | |
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TABLE 6.--YIELDS PER ACRE CF CROPS AND PASTURE--Continued
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TABLE 6.=--YIELDS PER ACRE OF CROPS AND PASTURE--Continued
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TABLE 6.--YIELDS PER ACRFE OF CROPS AND PASTURE--Continued

S0ll name and Corn

map symbol
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Dry beans Winter wheat | Sugar beets | Alfalfa hay
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[ TABLE 7.}-CAPABILITY CLASSFES AND SUBCLASSES

[All soils are assigned to nonirrigated capabllity
subclasses (N). Only those potentially
irrigable solls are assigned to irrigated
gubelagses (I). Miscellaneous areas are
excluded. Dashes mean no acreage]

[Mzjor management coneerns (Subclags)

[
Class | Total | | Soil 1
| acreage |Erosion |Wetnesz |problem | Climate
} (e) | (W) (s} f {c)
= Acres ‘ Aeres Acres ‘ ACres
| | | |
I (N} -1 ——— —-— - | -_—
(I)E 76,800] —-— : - [ - } ——
IT (N)| 2Y4i4,95001H89,150 | 19,000 i - | 76,800
(I)i 208,410|188,650 | 19,760 | — —_—
| | !
IIT (N)} 108,250[108,250 | - | — -_—
(I){ 105,7901105,790 t - H —— 1 —
IV (N)| 135,410(118,960 | 1,050 [ 15,400 | -
(I)I 192.2101160,110 ! —= 1 32,100 1 —_—
| |
v (N)i 2,730l _— l 2,730 1 -— i -
VI (N): 175,118}142,918 { - % 32,200 i -
VII (N}| 13,740 13,400 | -— ‘ 340 | ———
| | |
| 910 | — | -
| I |

VIII(N){ 910{ -—
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[TABLE 6. -RANGELAND PRODUCTIVITY AND CHARACTERISTTC PLANT COMMUNITLAS

[Only the soils that support rangeland vegetatlion sultable for grazing ares listed]

Total production

\ | |
8011 name and { Range slte name | ! Characterlstlec vegetation !Compo—
map symbol | |IKind of year | Dry | |sition
] [ jwetight | |
[ J |Lb/acre] [ Pet
[ I
Ac, AeB, AcC—~—m—m- ISty e | Favorable | 2,500 {Blue grama —| 25
Alllance ! | No rmal | 2,000 |Western wheatgrasg———————————— | 25
| |Unfavorable | 1,000 |Buffalograss————m—————m————— [ 10
f | i fNeedleandthreadw———aeoom—a—— o | 10
| | | iThreadleal sedgem——————a—— .| 10
[ | | |Little bluesbem————————————— | 5
l } f fSand dropseed=————m——————— . | 5
i i
ArB¥, ApC¥, ArDE: | | | | |
4111 ance———am———— 511ty -- — ~|Favorable I 2,500 |Blue grama-- - - i 25
| |Normal | 2,000 |Western wheatgrassS——me—mm————— | 25
| lUnfavorable | 1,000 |Bullfalograsse o —cw——eomm——————
I | | |INeedleandthread———m———— o ___
| f I |Threadleafl sedge
| I | iLittle bluestem———mm————
| I 5 |8and dropseed-—me—mmm— e
|
Rosebud—w—ec——me e P84ty e |Favorable [ 2,500 {Blue grama
! INormal [ 1,500 [Needleandthread— ————meemme————
[ |Unfavorable | 1,000 |Threadleal sedpe
[ ! [Buffalograss——————w—— e f 10
| | | |Green needlegrass——————m———me——— | 10
; ; J| ;Little bluestemmmum . e | 5
|
Ba -— IShallow To Gravel——————mecmma- |Favorable J 900 [Blue grami———— e e | 35
Bankard { [Normal | 600 |Needleandthread—————mmemm———oe | 18
| lUnfavorable | 400 |S8and dropseed——-=m——mmeom e ! 10
| | | |Pralrie sandreede—mm=m——c—mee—.w [
| i } ISand bluestem———————mma o __ | 5
| : s —
) | Sandy Towland-- - [Favorable ! 2,500 IPrairie sandreed———m—m—a—eee_ | 25
Bankard | {Normal | 2,000 |Switchgrass - | 20
| |Unfavorable | 1,500 |Sand bluestem-—————mmom—m————— | 15
| | | [Sand dropseed=———m—mmmm—mm——— o | 5
I | | | Sand sagebrush - -l 5
; ; : ;Needleandthread ——————————————— | 5
|
Br, BrB, Brl————-u= |811lty-- T, |Faverable | 2,500 [Blue grama———————me————e— e | 28
Bridget | [Nermal | 1,800 IWeslern wheatgras§———ee——————.. | 20
| [Unfavorable | 1,200 |Needleandthread——————————mm—-- | 10
! | I |Threadleaf sedge=————===——a-—m]| 10
| [ I |Buffalograss———e————mmoe——ceeem | 10
| | | {Little blueStem——mm—————e—— | 5
| | ! iSidecats grama |
E 1 i {Plains MUhl Y=~ e e l 5
BuB¥, BuC¥, BuD* | | | ! |
Busheree———ema—a— I Sandy-- e —-—~|Faverable | 2,300 |Needleandthread———————e——m———m | 25
| Normal | 1,800 |Blue grama———-———=———meemmeee i 20
| [Unfavorable | 1,300 |Prairie sandreede———e———————o. | 15
] ! i | Threadleal Sedge——rmmmma————e—— | 10
| | | | Sand dropseede———————mmmmmaee ! 5
= | I |IWeatern wheatgrass—e-———————wm- | 5

[

See footnote at end of table.
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARAGCTERISTIC PLANT COMMUNITIES-—Continued

161

Total produckion
I

] [ ]
Soll name and | Range site name } | Characteristic vegetation | Compo-
map Bymbol | |Kind of year | Dry | |s1ition
| | |weight | !
g 1 ?Lb/acrel [ Pet
|
BuB#*, BuC*, BuD#: | | | | |
Jay eMe————— - —— - | Sandy---- | Favorable | 2,200 |Needleandbhread-———-—-—————==== | 35
| | Normal | 1,700 |Prairie sandreed——————====——-- | 15
| |Unfavorable | 1,200 |Blue grama-- | 1¢
| ! \ |Fringed sagewort | 5
i | i iLittle bluestem——=—=————— 5
| | | [3and Aropseefd——m——=m=————om—— 5
| I | | Threadleaf sedge - I 5
: : : |Western wheatgrasd——————=——=— | 5
|
BvC#, BUF%: | | | i |
Bushep-—=—=m———=-—- | 3andy—-- ——|®¥avorable i 2,300 |Needleandthregd——-——-——=====-= | 25
! |Normal { 1,800 |Blue grama - | 20
| lUnfavorable | 1,300 |Prairie sandreed-—=—--——=-=-—- | 15
[ ! | |Threadleaf sedge=——m——=—=———== | 10
| i | |8and dropseed—-————-———m—mm—=w= | 5
{ | % |Western wheatgrass=m——————--—- % 5
Taggelue—mmwn———== [Shallow Limy====———-—= | Favorablie | 1,200 |Needleandthread——m——m———m===—- 1 20
iNormal | 800 |Little bluestem——————————===r= | 15
| |unfaverable | 500 iThreadieaf sedge---—=——=-————-= | 14
} | | |[Prairie sandread————————w=———- | 10
| | | |Sand bluestem - - | 10
| | | |Blue grama - i 5
| | | {S1descats grama=—-———=-—————=-== | 5
l 1 1 1Plains MURL Y e e e e { 5
CaF - —|5hallow Limy- | Pavorable | 1,100 |Little bluestem ———— | 25
Canyon [ [Normal | 800 |Threadleal sedg@m-—————=-==—== | 15
| |Unfavorable | 500 |Sidecats gramf——m———=m=———==== | 10
| | | |Blue grama - ——| 10
| i | |Needleandthread——~—————=——=w—— | B
| | | |Halry grama -— | 5
| | | |Big bluestem | 5
i | | |Western wheatgragp—————m—————— | 5
| % | kPlains MURLy=———m—— o — = — e mm | &
| |
ChBm s e —— e e 1811ty OverfloWw———m————————==== |Bavorable [ 2,700 |Western WheatgrasS———————===—— | 35
Craft | Normal | 2,300 |Needleandtheread———————=—==——=- | 15
i |Unfavorable | 1,500 |Big bluestem -1 10
] | | |Blug Zramfme——m———sm—————————— | 5
| | | |[Green needlegrass———=——=m——w== I 5
{ } ; }Sedgc __-_= 5
Ce, CeB, CeC, GeD—-|351lty-—- ~=|Favorable | 2,200 [Blue grama: -1 20
Creighton \ INormal | 1,500 |[Western wheatthread=————————==| 15
| |Unfavorablie | 800 |Needleandthread———===m———m===r | 18
| | | |Green needlegrasa—-——-——————=- b &5
| | | ]Little blugStemm——————==—————- [
| | I {Prairie JUNEEraSSw——————m===—= I 5
| | | |Sandberg blUEErASE————m===—==n | 5
= 1 I ‘Threadleaf sedge —_ { 5
CnDE, CnF%: f [ l |
grelghton————————= 1511ty~~ ———=-|Pavorable | 2,200 |Blue grama - | 20
| |Normal 1 1,500 |Western wWheatgrags————=~———=={ 15
| |Unfavorable | 800 |Needleandthread | 15
| | | |Green needlegrasgem——r——s===—= | 5
{ | i |Little bluestem | 5
| | | |Prairie junegrass=————-—=-——==—" | &
| | | |Sandberg bluegrass——m——————==== | 5
| | | 5
| | [

See footnote at end of table.

!Threadleaf sedge |
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES-—Continued

Rock outcrop.

T ] Total production | |
301l name and } Range site name | | | Characteristic vegetation | Compo~-
map symbol | |Kind of year | Dry | [sition
| | |weight | |
; } {Lb/acre} i Pect
CnD® CnFe: | ! | | |
Norregt—w————————— [Limy Tpland - ==|Favorable { 2,000 |Blue grama — | 25
f [Normal I 1,400 |Little bluestem—mmmmmme———e e | 15
| |Unfavoraple | 900 |Western wheatgrasg——ee—————m=m | 15
} | | Sideoats grama—————wo—mmm————e | 10
| ! | Green needlegrass—mmm—mma——cmae | 5
I | I jSedge= B
DaB, DaD | Sandy———— e | Favorable | 2,200 [Prairie sandreed-we—mme—om—e—— [ 20
Dailey I |Nermal | 1,600 |Blue gramam—-——e———mem e | 15
! |Unfavorable | 1,400 [Sand sagebrush——————mm————e—__ | 10
| | ISand bluestem - | 10
| | | |Sand dropseed | 5
{ | | [Sedge | 5
[ | j [Little bluestemm——m—o— e | 5
| i | |Switchgrass -1 5
| | | 131decats grama—em—mma——mmeemas| §
5 I I INeedlegrass--- - { 5
DrB |811ty—- |Favorable [ 2,400 |Western wheatgrasg—--—————em——— | 35
Duroc I [Normal | 1,800 |Needleandthread——me————mc—caee | 15
| lUnfavorable | 1,200 |Rlue grama-- - -—1 10
| | | |Big sagebrush——————————mee_| 5
| | | |Green needlegrass————mmmmma——— | s
| | i |Little bluestem—e——mm—————— | 5
| f | IPrairie junegrasg—————————me—= ! s
| | | |Sandberg bluegrass————mmac———u | 5
; i } IThreadleaf sedge—mmm—— e } 5
Do |S11ty Overflow-——————— e | Favorable | 2,750 {Western wheatgraso—————we———e- | 30
Duroe ! | Normal | 2,000 |Big bluestem - -~ 10
i [Unfavorable | 1,500 |Blue gramg——-~———=m———;————aem [ 10
| ! ! | Buffalogrags—memm—mmm—— . | 5
I | | |Little bluestem I 5
| | | |Sedge - 5
% } 1 =Sideoats E P AMA e o e e e e 1 5
Go- I81lty Lowland -|Favorable | 2,500 |Blue grama-—- - | 50
Goshen | |Normal | 1,900 [Western wheatgrass—me———mmm——==| 30
F {Unfavorable I 1,300 1Buff&10grass - - I 10
Em, HmB, HmC-———~——-e [S1lty-~ - —-— --|Favarable | 2,300 [Western whoatgrass=wsm—————mme_ | 25
Hemingford ! |[Normal | 1,800 |Needleandthread | 20
] {Unfavorable | 1,000 |Blue grama-- | 15
! 1 IThreadleaf sedge~—————————mm—m | 15
| I | tBuf falograps~=——=a——— e | 10
II Il I| ||Pl‘air'ie sandreed=———mmmm—mm— { 5
Ho IWet Land- - [Favorable 1 5,000 |Prairie cordgrass———————————ue | 30
Hofrland I |Normal | 4,500 {Northern recdgrass—————————mw= | 15
| |Unfavorable | 4,000 [Bluejolnt reedgragsme—e—mma——-| 15
| | | |31lender wheatprasgm—mme——————— | 10
I I | IRush - —] 5
| | | | |
ImG# | | | |
Inlay———===———e——— Shallow Limy ~--—|Favorable | 1,200 [Little bluesteme—mmm—————c——u_ | 30
I INormal ! 900 |Sidecats grama-—————mm—o—m—e———a | 1o
| |Unfavorable | 600 |Needleandthread————mmmmmae—meo I 10
| I iHestern wheatgragsme————m———a—— | 10
| I |Blue grama- | 10
| | |Green needlegragg———w«————mm——— [ 10
! l IThreadleaf sedge—wm—mmma——me—a| 10
!
| |
I |

|
|
I
[ I
| I |
I | I
| ! [

S3ee footnote at end of table.
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TABLE 8.--RANGELAND PRODUCTIVITY AND GHARACTERISTIC PLANT COMMUNITIES—Continued

163

I

Total production

[ | |
S50tl name and | Range site name ! [ | Characteristic vegetatlon  {Compo-
map symbol | |Kind of year | DOry | |sition
| | jwelght | |
T I :Lb/acrel 1 Pet
IpB-—mmm e ——— |8andy Lowland- -1Favorable | 2,500 {Prairie pandreed-—w——————=—-—— | 25
Ipage ! |Normal | 2,000 |Needleandthread=—-———————-—w-—- | 15
| {Unfavorable | 1,000 |3and bluestem | Lo
! | | |Blue grama - | 10
| | [ |sand dropsced-- - | 5
I | | |Prairle Junegrasg———-—-—-—-—--——- i 5
| | | | Threadleaf sedge~=————m————=-—- G
| | | |Fringed sagebrufh=——-——====——-- | 5
| | I |Leadplant —— -— —| 5
: | I [Little bluestem——————————==——— } 5
| |
JgB~— e ———— |3aline Subirrigated-—————=——-- | Favorable | 3,000 |Alkall eagaton—————————————-—— | 35
Janise |Ncrmal | 2,300 ]Inland saltgrags——————w————=== | 15
| |Unfavorable | 1,500 iSlender wheatgrass—-——-———--—- | 10
! ] | |Weatern wheatgrass—————w——-—==| 10
I i I iPlains bluegrass—e—————mmr———w= i 10
; | , gSedgu - { 5
JeB - -— |Saline Lowland-—=—————=m=————- |Favorable | 2,600 [Alkall Sacatofl==——==—=r————===- I 30
Janise ] |Normal 1,800 |Inland saltgrass——--———======-- | 1%
| |Unfavorable 1,000 |Western wheatgrags-———————==-—=- | 15
| I i |Blue grama - | 10
| | | |Sedge - | 5
I : } EBuffalograss —————————————————— | 5
i
In --|8aline Subirrigated—=——=————-—— | Favorable 3,000 |Alkall sacatonmem————m———==c-- | 35
Janlse | |Nermal 2,300 |Inland saltgrasS———m———w=—==—- | 15
1 |Unfavorable 1,000 ]Western wheatgrasg—w—————m=m——- | 10
| | [ |8lender wheatgrass————-——————-— | 10
| | | |P1laing hlluegrasg—=—==——==me——— | 10
} | I| !ISedge‘ - ---|I 5
Jhr—c—mcmmmm——e——= | 3aline Lowland—m——————————e——— |Pavorable | 2,600 |Alkalli sacaton——-~————=nm~————=i 30
Janise ! iNormal | 1,800 |Inland saltgragge—————-—--—-——- | 15
| |Unfavorable | 1,000 |Western wheatgrasg——————m——--- b 15
| f | |Blue grama | 10
| | | | Sedge—--- - - I 5
! = l %Buffalograss- - - = 5
JsB - | Sandy | Favorable | 2,000 |Blue grama —_— -] 25
Jayem | | Normal | 1,500 |Needleandthread-————————==—--— | 25
| |Unfavorable | 700 |Prairie sandreed—————me—————v-- | 10
| | | |Threadleaf sedge———m-—————==—== | 10
| | [ |Sand dropseed—- —_— 1 5
l | | [Western wheatgrasg—-—-—=-——-———- | 5
I | I [Sand sagebrushe———m————=—- -1 s
E ; : Fringed BagewWorf——————m—————e= |1 5
|
JxB, JyB, JyCe=———- |Sandy |Favorable | 2,200 |Needlesndthread I 35
Jayem | |Normal | 1,700 {Prairie sandreef——=-we———r—--—— | 15
| |Unfavorable | --— [Blue grama————————=-——=—===—~=- | 10
| | | Fringed sagewort—-—-—-—-———====—| 5
| | | |Little hluestem——————————————- | &
] i | Sand dropseed-———————c——=m—an—- I 5
| | i Threadleaf sedga—————=—m=———m= b5
‘ 1 % Western wheatgraps————————=———= E 5
Ke, XeB, KeC——————- isilty -|Favorable | 2,500 |Blue grama ~-| 25
Xeith | [Normal | 2,000 |Western wheatgrasg—-———————=== | 20
i |Unfavorable | 1,200 |Needleandthread—--—-—————-——-w—= | 10
| | | |Buffalograss— - | 10
| | | |Sedge | 10
I !I I |Iittle bluestem | =
|

8ee footnote at end of table.
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES=--Continued

I | Total producticn
i

I
So11 name and | Range site name | | Characteristic vegetatlon | Compo~
nap symbol | |Kind of year | Dry | |sition
! | {weight | l
I i {Lb/acr'el I[ Pt

Le -IWet Sublrrigated—————=—um———-- | Favorable | 4,800 |Prairie cordgrass————em——————- | 25
Lame Varlant | | Normal { L,300 |Switchgrags-—=———————mmaeem | 10
{ |Unfaverable | 3,800 |Indlangrass—-- - -1 10
' | |B1g bluestem= - | o
| [ I | Slender wheatgraps-——————————— | 10
| [ | |Plains bluegrasg——————me—e—m— | 10
| | | |Blue joint reedgraSg———————mae— | 5
|I ll I |Northern reedgrass——————————ma | 5

i

Lin#: 1 | I | |
Las Animas———-————|Subirrigated | Favorable I 4,500 |[Little bluesteMme——— e —mm———— | 20
! [Normal | 3,900 |Indiangrass | 1o
I |Unfavorable | 3,250 |Blg bluestem~-e——e——————mo— | 10
[ | I [ Sedge - -~ 10
| | ! [Prairie cordgrasSesc——————mmen [ 10
| | | |Slender wheatgrags—————————we- | 10
| { | | Switchgrass———=mam=—————————— I 5
| I | |Kentucky bluegrass———————m—o—— [
| | | |Western wheatgrass——mema——a——— [
| II i' IlPlains [RRTTY Y- F O — [‘ 5
180 |Saline Subiprigated-—————————- | Favorable | 3,200 [Alkall sacaton-m—————e—cm——— | 4o
| Normal | 2,700 |Western wheatgrass——————————uo | 2¢
! |Unfavorable | 2,200 |Inland saltgrass - | 15
| | ! |Blue grama: | 5
I | I | Sedgemmem | 5
i |I II #Plains blUELrAS G ——— e e e | 5

|
Lo -~|38aline Subirrigated—————~—ma— |Favorable | 3,200 [Alkall secaton | 4o
Lisco | | Normal | 2,700 |Western wheatgrass————m=—————— | 2o
| {infavorable | 2,200 |Inland s8ltgrags-——————ma————— | 15
i | | |Blue grama - | 5
| [ | |Sedge- - i 5
I I | iPlains fNRTEEY: 3 - V- P — { 5

!

Lp |Wet Land --{Favorable | 5,000 |Prairie cordgrass—————mmm————— | 40
Lisco | |Normal | 4,500 |Bluejoint reedgrass-e————————- | 10
i fUnfavorable | 4,000 |Northern reedgrasse-m————————— | 10
] | i |Spikesedge—— - -1 5
j | | i Bulrush - i 5
| | | | Sedge - | 5§

| | ! ] !

MaB¥, MaC#: | | | | |
Mantere—eeeeecma. | Sandy — | Favorable { 2,000 IPrairie sandreed-———mmm——c——oee— ] 20
| | Normal | 1,600 [Blue grama - - 20
I |Unfavoradle | 1,200 |Needleandthread--———————m——m———— | 15
| I | [Little bluesteme=—m——————m———— [ 1o
I [ I | Switehgrass s
, | ! |Sand dropseed—————ommm——— | &5

! | | I
Satantamee—em————— ! Sandy —-— --—|Favorable | 2,300 |Prairie sandreed———emmmmmmww—— | 25
! [Normal | 1,500 [Blue grama—————aw—ae e | 20
| [Unfaverable | 1,200 |Needleandthread — | 20
| | | |Little bluestem - I 10
[ | IWestern wheatgrass————e—————a- 1 5
l | | |Sand dropseed- [

!

| I I

See footnote at end of table.
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TAELE 8.——-RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

165

Total production
!

| | |
Scill name and } Range site name | | Characteristic vegstation | Compo-
map symbel | |Kind of y=ar | Dry | [sition
| | |weight | ;
I I ELbfacrei [ BPet
}
Mdmm e e —— 1811ty Overflow———————m——————— | Pavorable | 2,500 |Western wheatgrassmm————————-— | 25
MeCook |Normal | 2,000 |Blue grama | 15
| |tnfavorable | 1,500 |Needleandthread | 15
| | [ |Big blueatem | 10
| | | |Little bluestem——e———————m———— | 10
| | [ | Canada wil@rye-——————m—m————— 1 5
! | [ |Sedge ! 5
| II l] =Sideuats grama - —II 5
NoD, NoF—————smm———— |Limy Upland=—=—m———————~—————— | Pavorable { 2,000 |Blue grama- | 25
Norrest INormal | 1,400 |Western wheatgrags——————=-—--— | 15
t |Unfavorable | 800 |Little bluestem=—m—————=====——— P15 -
| | |Sidecats grami——————-————=———m | 10
| | [ |Green needlegrass————————w—m=- { 5
I ! | |3edge— —— —1 5
| | | ! |
Npr#: | | | |
Norrest--——-————-—— |Limy Upland---— - —| Favorable | 2,000 |Blue grama~--————————=m=—————- | 25
|Normal | 1,500 |Western wheatgrasg=———-—-——————- | 15
[ |Unfevorable | 900 |Little blUESTEMmr————w=—————— | 15
f | | |Sidcoats Bramf-—————————m————— | 10
| [ ! |Green needlegrass————-—-———===| 5
| | I| :Sedge-- I g
Canyon————»~————-— |Shallow Limy—-———————=em——————— | Favorable | 1,100 |Little blueatem————————mm=m-—m i 25
|Normal | 800 |Threadleaf sedge-——————————+—~ | 15
| |Unfavorable | 500 |Sidecats grama i 10
| | i |Blue grami——m——————————————— | 10
| | | |Needleandthread———————————==== | 5
| | i fHalry grama—-—-—-— - | 5
] | | |Blg bluesteemm——m—————==———m—— I 5
! | | |Western wheatgrasg=m——————=w==- | 8§
II ll { }Plains muhly—————————wm——————— | 5
DtD*, OtF4; ! { |
Oglala———--—==—-—m- |sirty ~w~|Favorable | 2,600 |Western wheatgrass————————=—== 40
|Hormal | 2,200 |Green needlegrags—————=~——=—=== | 20
| |Unfavorable | 1,500 |Needleandthread----—- ———————— 15
| | i |Sidecats grama———m-——————————— 10
| | ]I |Blue grema ————l 10
CANYON == ——m— e ———— |Shallow Limy B —-|Favorable | 1,100 |Little bluestem=——w-—————===== | 25
{Normal | B0O |Threadleaf sedge-———mm==mm————= | 15
| |Unfaverable | 500 |Sidecats grama 10
| | | |Blue grama—-— _— 10
I { | |Needleandthread 5
1 | | |Hairy grama— —— | 5
| I | {Big bluestem - -— | 5
| ! | {Western wheatgrags=—=———=m————— | 5
lf i 1 lIPlalns MUNLY = m = ———— e e l 5
Rh-~ - |811cy e | Pavoranle | 2,400 |Blue grama - - -] 20
Richfiela | |Nermal | 1,800 |Blg bluestemm== | 15
| |Unfavorable | 800 |S1deoats Erami———em————==-———— | 15
I ! | |[Western whneatgrass—————=———w==-= | 15
| | [ |Buffalograss=m=-——=——=——==———=——| 10
: i I ILittle nluestem - 1 5
| |
RkG#*: | | I | |
Reck outcrop. % | | ) i
i I |

See foctnote at end of table.
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TABLE 8.-~-RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES-~Contlinued

| ] Total production |
5011 name and | Range site name | [ | Charecteristic vegetation | Compo-
map symbol I |Eind of year | Dry | [sition
| | |weipht | |
: r ’Lb/acrei [ Pct
|
RkG*: | | | |
Tasgel-—————=—muu- [Shallow Limy - |Favorable | 1,200 |Needleandthreade——=———————e——— | 20
[ [Normal | 800 |Little blueatem - | 15
| |Unfavorable | 500 |Threadleaf sedge——-——————————n- | 15
| | ! |[Prairie sandreede——————mme———— | 10
i | | [Sand bluestem———————cmasa— o | 10
| | ] |Blug gramf~—————————————— | 5
! | | i 3ideoats grama=——we——-———em—eeo | s
= # i iPlaing muhly — } 5
RO, ROBom—am— e m fsiity - ~-|Pavorable | 2,500 iBlue grama= - | 20
Rosgebud | |[Normal | 1,500 |Needleandthreademe mmeme———————— | 15
! |Unfavorabie | 1,000 iThreadleal Sedge—-———————————— | 10
{ | I [Buffalograss—————————— e [ 10
I | | |Green needlegrass———-———mm———— | 10
I ; 1 jLittle bluestem—mem—————————— I 5
! |
RasD¥*, RsF#*: | | | [ |
Rosebudrmme——mme——u [Silty -— e |Pavorable | 2,500 |Blue grama - ———e] 20
| |Normal | 1,500 [Needleandthread=-—w—m—m—————oom—— | 15
I lUnfavorable | 1,000 |Big bluesEeM—mm——————————— e | 10
! ! | Threadleaf sedgem—mem——a——————u | 1o
| | | |Buffalograss | 1o
! i | |Green needlegrags—smme———————— I 10
| | | |Sidecats grame - -1 5
| |l !I |[Little bluestem | 5
| | |
Canyon==————m—mu_— |Shallow Limy- - | Favorable | 1,100 [Little bluestem————————mm————— | 25
[Normal | 800 |Threadlealf sedge——————mmema——a | 15
| |Unfaveorable | 50¢ [Sidecats grama | 1o
| | ! IBlue grama-- b 1o
| I I |Needleandthreade—————————— | 5
| | ! {Haliry grama-— | s
| | { |Big bluestem - | 5
l l } |Western wheatgrasg————mem—ae—— | 5
: l| II ]l?lains PN ) 1 S S Il 5
SbBE: ! | [ | i
Sarben———————a———— [ Sandy-- | Favorahle | 2,300 [Prairie sandreede—————m——e———__ i 30
| |Normal | 1,800 |¥eedleandthread————————memm—— | 15
| |Unfevorable | 1,200 |Blue grama | 15
| | I [Little bluestem———-—m——w—am————— I 10
i | | |Sedg - | 10
| | ! |8and bluestem—— - | 5
| | | |Sand sagebrush - | 5
| | I] |Western wheatgrass——————cram—— | 5
| | } |
Rushe P———— e ———— | Sandy——-— | Pavorable | 2,300 |Needleendthread | 25
|Normal | 1,800 |Plue grama - | 20
| |Unfavorable | 1,300 |Prairie sandregde————meceaao—— | 15
| } { | Threadleaf sedge————————————m | 10
| | | |8and dropaeed | s
|1 E || ’Wester‘n Wheabgrasgmme e ————— I 5
3bD¥; i | | ] |
Sarben——————cm——— [Sandy——— -—| Favorable | 2,500 |Prairie sandreed————————maa—ao_ | 20
! | Normal | 2,000 |Needleendthreadw—memmeeommmm——=} 20
| |Unfavoravle | 1,500 [Little blueSteM-m——————m—mow—a— i 15
| i i |Blue grama——m—==——— | 10
| | | |5and bluestem - | 10
| [ ! 'Sand sagebrush | &
| | | |Western wWheaigrasge—me——mm———— | s
I | i | Sedge= | &

See footnote at end of table,
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T4BLE &.-—RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIRS-—Continued

167

Total production
|

] ! I [
301l name and H Range slte name i | characteristic vegetatien | Conpo=
map symbol | |Xind of year | Dry | |sition
| | |weight | |
! 1 [Lo/acre] | Eet
| | | I |
Sph#: [ | | | I
Bushep=m———m——==r= | Sandy - | Favoranle | 2,300 |Needleandthresd=m———e——=—=——==x | 25
I |Normal | 1,800 [Blue grama-—-——=n=-————======— I 20
I |Unfavorable | 1,300 |Pralrie sandreed=————————w———— | 15
! I | |Threadleal Sedge————————==—-—= | 10
! f | | 2%and dropseed————m———m————————r | 5
} : : ‘EWEstem wheatZrags———mm————n-=— } 5
stB, 3tC, StD==———- | Sandy—- - - | Favorable | 2,300 |Pralrie sandreed=w—-—————====-= | 25
Satanta \ | Normal | 1,500 |Blue grama - - 20
| |Unfavoranle | 1,200 |Needleandthread-—--————=——=-- | 20
| I I [Little bluestem—m==—=—m——————>=—= | 10
I | i IWestern wheatgrass—w——————==== | 5
|| il ll iISa.nd Aropseed————=m—mm——————mm : 5
Su - ~|Clayey OverfloW-——wmm———me————- | Favorable | 2,500 |Western wheatgragg—-=——-—-——-"— | 40
Seott Variant ! |Normal | 1,500 |Blue grama--——-—-==—=——=w=====—-= | 15
| {Unfavorable | 700 |Buffalograss-——-——==—=———===== | ro
| | ] [Sidecats grama————-—--——=—=—=—=== {10
| | { |Green needlegrasg———====———--- | &
; , ! ;Sandberg bluegrasg—————===——=—- i 5
TaF=m———————— e ]8hallow Limy ———|Pavorable 1 1,200 |Weedleandthread-—————---————== | 20
Tassel | |Normal | 800 |Little bluestem—-———w——e=———-— | 15
i |[Unfavoranle | 500 |Threadleaf sedge-———m——=——==== | 15
| | | §Praipie sandreed-—————m=————=— | ip
| [ | |Sand bluestem -l 10
i [ | jBlue gram@—————mm—=m———— o= | &
! ] | [Sldeocats grama————m——s—————=== | 5
l 1 1 iPlains muhly - —— { 5
VaD, VaE——sm=m————=- | Sands——- —--|Favorable | 2,200 |Prairie sandreed—e——=——=====—- | 20
Valent i | Normal | 1,700 |Sand bluestem—m=mmm=———~———==== I 15
| |Dnfaverable | 1,200 |Plue grama————=—-——-—====<=-== | 10
] f ! |Needlegragg=—m——=—===——————="= | 10
| { | [Little DlUESTEMm——r==s=—m———== I 5
| | i 18and dropseed——————==m———=——=w- | 5
| | i |8ideoats grama - | 5
| | | |3witchgrasas - 5
| : l ISand SREeb ISR — e ! 5
|
VaB | Sandy——- - | Favorable | 2,200 |Prairle sandreed--———~-————=== b 20
Valent } {Normal | 1,700 |Sand bluestem - -1 1»
| |Unfavorable | 1,200 |Blue grama -l 10
! ] [ [Needlegrass—~ —] 10
! ] ] ITittle bluestem——————===mm——w== b5
| | | |Sand dropsegd-——==—=-————~-—== | v
| t | | Sideoats grama | 5
1 | ] [Switchgrasg—————=——=m———=—=—=== | 5
| | | {3and sagebrush-—-—————————==== 5 5
! | |
VdD, VdE-——====m——= |3ands - -——{Pavorable i 2,200 |Prairie sandreed-————=——=—ooes | 20
Valent | |Normal £ 1,700 |Sand bluegtem—-——————r——w-===- { 15
| |Unfaverable | 1,200 [Blue grama- -] 10
| | I |Needlegrass - _— | 10
| | | |Little bluestem——=mmmm——e==—== I 5
| | I |15and dropseed | 8§
! | | |81decats grama | 5
| | | |Switchgrass -—| 5
| | 1 |Sand sagebrush——mmmm——r——m——=——- l 5
| |
¥nD, VnE-——==—=r———- | Sands |Favorable | 2,100 |Sand bluestem | 25
Valentine | |Normal ] 1,600 |Little bluestem | 20
| |Unfavoreble | 1,200 |Pralrie sandreed————=—-=—===== | 15
| | ! |Needleandthread———-————=——r——= | 10
| | ! | Switchgrass - —-— | 5
| | | |Sand loVegrass-wm——m——===m==—— | 5
I ‘ l |Blue grama-—-—— | 5
I

Sea footnote at

end of table.
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TABLE 8,--RANGELAND PRODUCTIVITY AND CHARACTERISTIC FLANT COMMUNITIES~-Continued

]

Total production
{

| |
8011 name and | Range site name | | Characteristic vegetation | Compo-
map symbol | |Kind of year | Dry | feition
| |weight | i
J H ILb/acr’e! [ Pet
!
VP e e |Choppy Sandsm————————— e o |Favorable | 2,200 |Little bluestem———————wa——__ | 25
Valentine i | Normal | 1,500 }Sand bluestem———————m— e | 20
\ |[Unfaverable | 800 |Prairie sandreed=—-———mmme———— | 15
| i TR R4 2-T-F- EEE O —— )
| | | |Sané lovegrass | s
| i | | Needleandthread | 5
i' li || #Sandhill LI R — | 5
|
VEB- - | Sandy | Favorahle | 2,300 |[Little bluestem——————ma—————o i 20
Vetal | |Nermal | 1,800 |Prairie sandreed~——=wm————————o 2o
| |Unfavorable | 1,300 |Needleandthread - | 10
I i i [Blue grama=---- [ 10
| | | J3and bluestem———memam e | 10
I! I If IWestern wheatgrass——e—————mwa- 1 5
|
R i Sandy-- —_ - | Pavorable | 2,300 |Little bluestem—————————————-n | 25
Vetal [ INormal | 1,800 |Prairie sandreedw——————m—————m | 25
{ [Unfavorable | 1,300 [Needleandithread———mmea————mme—- | 10
{ | | iBlue grama—- | 10
f | | |Western wheatgrass———————————- | s
'l | JI |Sand bluestem-—————————m—————— | 5

* See description of the map unit for composition and behavior characteristics of the map



Box Butte County, Nebraska

TABLF. 9.J-=WINDBREAKS AND ENVIRONMENTAL FLANTINGS

[The symbol < means less than; > means more than.
to the glven helght on that soil]

Apsence of an entry indicates that trees generally

169

do not grow

Treezs naving predicted 20-year average helghts, in feet, of--

301l name and

map symbol <8 8-15

16-25 26-35

>35

|

|

{

|
Ac, AeB, Agl==——==|American plum, |

Alliance lilac. | Juniper,

| Siberilan
|
1 chokecherry.
!
|
[
(
i

|
|
|
|
|
|
|
1
|
I
!
|
ArB*, ArCH*, ArD¥#: %
|
[
|
|
|

pine,

Rocky Mountaln

peashrub, common

Roely Mountain
juniper, Austrian
Jack plne.

1

|

|

|

| Siberian ell=—————-—
| Rusaian-olive,
| ponderosa pine,
| green ash,

| noneylocust,

|

|

|

[

|

|

|

|

Hackberry, }
|

[

|

eastern redcedar.!

|

Alliane@=——————==|American plum, Rocky Mountain Hackberry, |Siberian elm—————-—
lilac. Juniper, | Russian-olive, |

Siberian | ponderosa pine, | ]

| peashrub, common | green ash, | |

| chokecherry. | honeylocust, | |

} f eastern redcedar.{ I

Rosebud=m—r———==— |Siberian peashrub, [Eastern redcedar, [Honeylocust, | -— !
| skunkbush sumazc, | Rocky Mountaln | Siberian elm, | |
| Tatarian | Juniper, | ponderosa pine. | |
| honeysuckle, | hackberry, | | |
1 Peking | Russian-ollve, | i i
} cotoneaster. = green ash. h | l

|
Ba- | | t | |

Bankard I | | | |

| ] | | |
BbB -_— |I1lac, Siberian |Eastern redcedar, |Ponderosa pine, |Siberian elm——=-—- |

Bankard | peashrub, | Roeky Mountain | honeylocust, i |
| American plum, | juniper, Rusaian-! green ash, | |
| skunkbush sumac. | olive. = hackberry. l {

!
Br, BrB, Bri-——=-—-- |Lilac, American jRocky Mountain |Hackberry, j3iberian elm———-—--— |

Bridget | plum. | Juniper, common | ponderosa pine, | )
| | chokecherry, | Russlian-olive, | |
| | Siberian | green ash, ! J
| | peashrub. | honeylocust, | |
I | | eastern redcedar. |

! | i
BuB#, BuC#H: l } | |

Busher————=~———-- |Lilac, Amerilcan {Eastern redcedar, |Pondercsa pilne, |Siberian elm——————
| plum, Siberian | Racky Mountaln | green ash, |
[ peashrub, | juniper, Russian-| honeylocust, | i
| skunkbush sumac. , clive. | hackberry. E :
]

JAYEMm— —————————— | American plum, |Roecky Mountaln |Green ash, |$iberian elm=-———=— ]
| Tatarlan | Juniper, | pondercsa plne, | |
| honeysuckle, | eastern | honeylocust. k |
| 1lilac. | redcedar, | | |
| | siverian | | |
| | peashrub, | | }
| | Russian-olive, | | |
| | eommon | | |
% ; chokecherry. } ? :

BuD#: | | | i |
BUBHEP—=————————— | —— {Eastern redcedar, %Ponderosa pine————} -—— 1
|
| i | |
| j | |
I | | 1

See footnote at end of table.
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS-—Continued

Trees having predicted 20-year average helghts, 1in feet, of—

S01l name and

eastern redecedzr. |

[
I | I
map symbol | <8 f 8-15 | 16-25 | 26-35 f >35
| ! | | |
[ ! f { ]
| | | | |
BuD#*: | | | | |
B T —— | — |Eastern redeedar, |Ponderosa pine——--| ——— ! _—
] Rocky Mountain | ] |
| Juniper, | | |
H Austrian pine, [ ] |
} Jack pine. ; { ;
Bv(H®: [ | |
Bushepr———=—ee———- |Lilac, American Eastern redecedar, |Ponderosa pine, [5iberian elm—————— | ——
| plum, Siverian Rocky Mountain | green ash, | |
| peashrub, Juniper, Russian-| honeylocust, | |
! skunkbush sumac. } olive. { hackberry. g :
Tassel. | j I | I
| | | [ |
BvF*: | | I i i
Busher. | i ] | i
! | ] | I
Tassel. ! | | | |
] | | | |
CaF. | | [ I i
Canyon | = : ; !
[#] 3] ; PO |American plum—m——. |Tatarian |IEastern redcedar, |Siberian elm, |Easteprn
Craft [ honeysuckle, | ponderosa pine, | noneylocust. [ eottonwood.
] | lilaec. | Rusaian-olive, I i
| I | hackberry, green | |
| [ | ash, Rocky | |
: | : Mountain Juniper.l I
i
Ce, GeB, CeC, CeD-|Lilac, Amerilcan |Rocky Mountain | Ponderosa pine, |8iberian elm——-—w-—- | -
Creighton | plum, skunkbush | Juniper, Russian—| green ash, i |
| sumaec. | olive, hackberry,| eastern redcedar,| |
I | 8iberlan | honeyloeust, | |
! | peashrub., ] | |
I | I | I
CnD#*: | | | I |
Creighton———————— |Lilac, American |[Rocky Mountain |Ponderosa pine, |$iberian elm=——w~— | —_——
| plum, skunkbush | juniper, Russian-| green ash, ! |
| sumae. | olive, hackberry,| eastern redcedar, | |
! | Siberian | honeyloeusst, i I
; : peashrub. , J :
Norrest————— e | Sikunkbush sumac, |Rocky Mountain |Honeylocust, green|Siberian elm—-————— I -
| lilae. | juniper, Russian-| ash, I |
| | olive, | |
| | Siberian t ] |
| | peashrub, easternl | |
| | redcedar, [ ! |
! [ Tatarian | | [
| | honeysuckle, | | |
| | ponderosa pine, | ! |
| I hackberry. = I }
|
CnF#*: [ | | I |
Creighton. , E I f :
|
Norrest. ! ’ ’ ; ,
DaBmmmse e {Common |Rocky Mountain [Ponderosa pine, | 8iverian elm—————=] -—
Dailey | chokecherry, [ Jjuniper, Siberian| green ash), | i
imerican plum, | peashrub, | honeylocust. i |
lilae, Tatarian L Russian-clive, | ! 1
I | |

|
|
! honeyauckle.

See footnote at end of table.
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Trees having predicted 20-year average heights, in feet, of -——
I

|
Soll name and | [
map symbol E <8 { 8-15% 16-2% | 26=35 J »35
| i |
DaDl | — |Eastern redcedar, |Pondercosa pine——--— - | o m
Dailey | | Rocky Mountain | | |
i | Juniper, Austrian]| | |
‘ i pine, jack pine. | | 1
| |
DrB |american plum, |3iberian peashrub,|FPondercsa pine, Siverian elm—————- | ——
Daroe | 111ac, skunkbush | hackberry, Rocky | eastern redcedar,
| sumac. | Mountain juniper,| green ash, |
| % Russian-olive. ’ honeylocust. : b
!
DU et e e e |Lilac, Amerlcan | —_ |Roeky Mountain |8iverian elm——-—— | ———
Duroc ] plum, Amur } | juniper, eastern | {
| honeysuckie. ] | redeedar, | |
| | | ponderocsa pine, | |
| | | honeylocust, ] |
1 i | hackberry, green | !
| | | ash, Russian-— | |
| | | olive. | |
| | i |
G Omm—— e | American plum, |Siberian peashrub, |Ponderosa pine, |Siberian elfi—————= | —-—
goshen | 111ac, skunkbush ] hackberry, Rocky | eastern redceder,| |
[ sumae. | Mountain juniper,| green ash, honey-| |
} ; Ruesian-olive. : locust. ; l
Hm, HmB, HMCe—me~-— iAmerican plum, |Rocky Mountain |Eastern redcedar, |[Siberlan elm——m——— | ——
Hemingford i lilse, skunkbush | Juniper, Russian-| ponderasa pine, | |
| sumac. | olive, hackberry,| green ash, | |
| | Siberilan | honeylocust. | |
| | peashrun. | I |
| | | | [
Ha. ! | i I |
Hoffland | I | | t
| | | i |
ImG*: 1 | | | i
Imlay. | | | | |
| | | | I
Roek outerop. 1 : : : {
TpRm— e ————— [Lilac, silver |[Eastern redcedar, |Siberian elm——-——-| -_—— | ——
Ipage | buffaloberry, | Russian-olive, [ | ]
| Tatarian | ponderosa pine, | | |
| honeysuckle, | green ash, Roeky | | |
| Sinerian | Mountain Juniper.| | ;
| peashrub. [ i i |
| [ i i }
JaB, { l i 1 |
Janise ! i I f ,
|
JoBmmm e am |Eastern redeedar, |Ponderosa pine, | - | _— | —-
Janlise | Roeky Mountaln | Russilan-olive, | i }
| juniper, 1ilae, | Siberian elm, | i i
| gilver | green ash. | | |
| vuffaloberry, | ] i |
| Siberian | | | }
| peashrub, | | | |
| Tatarian | | | |
| honeysuckle. | | | |
| | | { |
Jn, Jo. J I | | |
Janise 1 = ﬁ I 1
) ) - O —— |Lilae, American [Rocky Mountain |Ponderosa pine, | Stberian elm=—~——-| ——
Jayem | plum, 3iberian | Juniper, Russian-| honeylocust, | |
| peashrub. | olive, hackberry,| green ash. | |
| ! eastern redcedar,| | |
| | common | | ]
| | ehokecherry. , { {
| [

3ee footnote at end of tshle.
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TARLE 9.—-WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Soil Survey

| Trees having predicted 20-year average heights, In feet, of-=
3cil name and i ] I [
map symbol : <8 | 8-15 , 16-25 ; 26-35 { >35
|
| | 1 ] I
! | | |
JxB, JyB, JyC—-wr-=|American plum, |Rocky Mountain |Green ash, |Siberian elm————-=| -—
Jayen | Tatarian ! juniper, | penderosa pines, | |
| honeysuckle, | eastern | honeylocust. | |
| 1ilac. | redeedar, f ! |
! [ Siberian i | |
| | peashrub, ! | !
| | Russian-olive, | | I
! { comman | | |
| | chokecherry. i ‘ }
! |
Ee, XeB, HeC————— | Common |Hackberry, | Ponderosa pine, |Siberian elh-~w——w-]| ———
Kelth | chokecherry, | Russian olilve, | honeyloecust, | |
| American plum, | green ash, Rocky | castern redcedar. | |
| lilac. | Mountain Juniper,| 1
! | Siberian | | !
! | peashrub. | | |
| | i | |
Le. | | | | |
Lamo Varlant ! i { : 1
Ln#: | | | ! {
I:ag Animag——-—---———|Lilac, American |Rocky Mountain |Eastern redcedar, |Golden willow, |Eastern
| plum. | Juniper, Tatarian| green ash, | Siverian elm. | cotteonwood.
| | honeysuckle. ! pendercsa pine, | |
I | | hackberry, | |
| | | honeylccust. | |
| ! [ ] |
Lisco. | | | } |
f | | | ]
Lo, Lp. | | | | {
Lisco | | | ! |
I | | | [
MaD®, MaC#: | | | t
Mantepr——-———--—-—- | Common |Rocky Mountain |Eastern redcedar, [Siberian elmm—===—| —_—
| chokecherry, | Juniper, Russlan | ponderesz pine, | |
| 1ilac, Amur | mulberry. | hackberry, green | |
| honeysuckle, | | ash, honeylocust. | |
| American plum. ; f g }
Satanta--————————— [Lilae, common |Russian mulberry, }Fonderosa pine, [Siberlan elm——---~-]| -
| ehokecherry, Amur| Rocky Mountaln | eastern redcedar, | !
| haneysuckle, | Juniper. | green ash, | |
| American plum. | | hackberry, | |
| | [ honeylocust. \ |
| | | i |
Mc. | | | | |
Marlake | | | ]] }I
| ] \
Mmoo | American plum, |Tatarian |Eastern redcedar, |Honeylocust, |Eastern
McCook i lilae. [ honeysuckle. | ponderosa pine, | Siberian elm. | cottonwood.
| I | Russian-olive, i i
| | | hackberry, green | |
| | | ash, Roeky | |
| { | Mountain Juniper.| I
|
NoDe e [ Skunkbush sumac, |Rocky Mountaln |Honeylocust, greenlSlberlan elm=we——— ! —
Norrest [ 1ilac. | juniper, Russian-| ash. | |
| | olive, Siverian | |
! | peashrub, eastern| [
] | redcedar, ] | }
| | Tatarlan honey- | I i
| [ suckle, | | !
| | ponderosa plne, | | |
| | hackberry. | i |
I | | | |
NoP. | ! | | |
Norreat ! | | | !
I i | | |

See footnote at end of table.
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TABLE 0,4+-WINDBREAKS AND ENVIRCNMENTAL PLANTINGS—-Continued

Trees heving preaicted 20-year aveprage helphts, in feet, of=-

801l name and

|' i
map symbol | <8 ] 8-15 [ 1625 | 2635 | 35
1 | | ] |
] | | i |
| | | | |
NpF*: ! i [ | |
Norrest. | i i | |
| ! | | ]
Canyon. | | f | |
| | | | |
otD%: I | | |
0glal e mmm——————— |LA1ag—mm————————— | Green ash, {8iberian elm, | - | ———
| Rocky Mountaln | pondervsa pine, | |
! | juniper, common | Russian-olive, | |
| | chokecherry, | eastern redcedar, | t
I | Siberian | honeylocust., | |
| | peashrub, | | |
| | American plum, | | |
} ;hMMWrm. ; ’ |
Canyon. | | | | |
| ] | | }
OtF*: ! I 1 | |
Oglala. | | | | |
] | | | |
e | | | |
Rh —|Lilae, American |Hackberry, |Honeylocust, |3iverian elm————— | -—
Richiield | plum, common f Russian-olive, | ponderosa pine, | |
| ehokecherry. | green ash, | eastern redcedar.| |
] | Rocky Mountaln | | |
| 1 Juniper, Siberian] | |
] | peashrub. ! | |
| | | | |
RkG*: | ] | | |
Rock outerop. i I ﬁ = i
Tassel. | | | | |
| | | | |
B0, ROBwmw——r————ee | 8kunkbush sumac¢, |Eastern redcedar, |Ponderosa pilne, | ——— | -—
Rosebud ] Siberian | Rocky Mountaln | Siterian elm, | |
| peashrub, 1ilac, | Juniper, Russlan-| honeylocust. | |
! Peking | olive, hackberry,| 1 |
| cotoneaster. 1 green ash. } l ‘
|
RsD#: | | | |
Rosablud—m—————m—m— 1Siverian peashrub, !Fastern redcedar, |Honeylocust, | — | -
| skunkpbush sumac, | Rocky Mountain | Siberian elm, | |
| Tatarian | juniper, | pondercsa pine. | |
| honeysuekle, | hackberry, | | |
! Peking | Russian-~olive, | i |
= eotoneaster. ‘ green ash. 1 % 1
canyon. a 1 1 = 1
RaF¥: | | | | |
Rosebud. | ] | ] |
| | | i |
Canyon. | | | | ;
| ] | | |
ShB*: ] | | ! I
Sarbenem—————m——— | Amur honeysuckle, |Russian mulberry, |Eastern redcedar, | Siverian elm—————- | -
| American plum, | Rocky Mountain | ponderosa plne, | I
| common | Juniper. | hackberry, green |
| c¢hokecherry, | | ash, honeylocust.l
| 11lac. { ﬂ E I
Bushepr——wem=————— |Lilac, American |Fastern redcedar, |Ponderosa plne, {3iberian elm—————- | —_—
[ plum, Siberlan | Rocky Mountain | green ash, | |
| peashrub, | juniper, Russian—-| honeylocust, | [
I skunkbush sumac. | olive. ! hackberry. { {
i

See footnote at end of table.
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Soil Survey

5011 name and

Trees having predicted 20-ycar average heights, in fecb, of——

8-15

16-25

26-35

>35

]
|
map symbol : <8
|
|
SbD#*:

Sarbenw—————————— lAmur honeysuckle,
| American plum,
| common choke-
| cherry, lilac.
!

Bushepr———meem e |Lilaz, American

StB, StC, StDe=——=
Satanta

Su.
Sectt Variant

TaF.
Tasgel

VaD, VaE, VaB,

Valentine

VnF.
Valentine

VtB, ViCrommmmm—mee
Vetal

| plum, Siberian

| peashrub, skunk-

| bush sumac.

|Lilac, common

| chokecherry, Amur

honeysuckle,
Amerlcan plum.

[ Skunkbush sumae,
lilae, Tatarian
honeysuckle.

!
|
|
I
I

Rocky Mountaln
Juniper, Russian
mulberry.

Eastern redcedar,
Rocky Mountain
ollive,

|

|Russian mulberry,

|

Rocky Mountaln
Juniper.

Ezstern redcedar,
Rocky Mountaln

juniper, Austrian

pine, Jack pilne.

Austrian pine,
Roeky Mountain
Juniper, Jack

plne.

Russian-olive,
eastern redcedar,
Siberian
peashrub, Rocky

|
|
!
r
!
|
|
|
!
|
|
|
;Eastern redeedar,
|
|
!
|
!
|
|
|
|
I
]
5 Mountain Juniper.

Juniper, Russian-

Pondercsa pine,
eastern redcedar,
hackberry, green
ash, honeylocust.

Ponderosa pine,
green ash,
honeylocust,
hackberry.

Fonderosa pine,
eastern redcedar,
green ash,
hackberry,
honeylocust.

f
[
I
|
i
I
I
|
l
I
I
|
!
|
|
f
I
|
I
[

Pondercaa pine,
hackberry, green
agh, honeylocust.

|
|
|
!
!
I
I
J
[
|
I
!
|
I
!
]
!
!
I
|
|
!
|
i
|
|
|
I

Ponderosa ping~——-

Ponderosa pilne———-—

|
|
!
[
f
I
|
!
I
I
|
!
!
I
|
I
|
|

I
|
I
|
[
|
|
|
I
|
!
|
|
!
|
!
|
I
|
I
!
|
[
|
|
f
|
|
i
l

Siberian elmw——=-w

Siberian elm

Siberian elm

Siberian elm

i
|
]
i
|
f
!
|
I
|
I

|

|
|
|
i
I
I
|
I
I
|
t
!
|
I
|
I
I
|
i
I
I
[
|
i
|
i

¥ See description of the map unit for compesition and behavier characteristies of the map

unit.
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PABLE 10.+-RECREATIONAL DEVELOPMENT

[Some terms that describe restrictlve s0ll features are defined in the Glossary. See text fop definitions of
rglight," "moderate," and "severe."' Absence of an entry indicates that the scll was not rated]

| ! | | |
Soll name and ! Camp areas | Pienic areas | Playgrounds | Paths and tralls | Golf falrways
map aymbol | | | i |
| | ] | |
[ F I | [
| | | i |
Ae ———|Moderate: |Moderate: |Moderate: | Moderate: |Slight.
Allisnce ! dusty. } dusty. ! dusty. | qusty. |
|
AcB, Ael—————————ne |Moderate: |Mederate: |Moderate: |Moderate: [S1light.
Alllance | dusty. | dusty. | slope, | dqusty. |
} | | dusty. } |
| I | | |
ArB%, ArCH*: H | | ] |
Alliancp-=eemm————— | Moderate: |Moderate: |Moderate: |Mcderate: |31ight.
f dusty. | dusty. | slope, | dusty. |
! | | dusty. | |
| | | | |
Rogebude————— e |Moderate: iModerate: IModerate:! |Moderate: | Mpderate:
| dusty. | dusty. | slope, | dusty. | thin layer.
| | } depth to rock. | ‘
| | \
ArD*: ] I | I |
Alliance—————m———————n |Moderate: |Moderate: |Severe: |Moderate: |Moderate:
| slope, | slope, | slope. | dusty. | alope.
| dusty. { dusty- r } I
Rogebud—————————=—m—m |Moderate: |Moderate: |Severe: |[Moderate: |Moderate!
| slope, | slope, | slope. | Gusty. | slope,
| dusty. } dusty. ; ; I thin layer.
Ba - |Severe |Severe: |3evere: |Severe: |Moderate:
Bankard | flooding, | too sandy. ! too sandy. | toc sandy. | droughty,
; toco sandy. } } { i flooding.
BbRB -— | Severe: |Moderate: [Moderate: |Moderate: |Moderate:
Bankard | flooding. | dusty. | flooding. | dusty. | drocughty,
| , ; [ f fiooding.
[ |
Br ——-==|8eavere: |Moderate: |Moderate: |Moderate: |31ight.
Bridget 1 flooding. = dusty- l dusty. | dusty. t
|
ErB, Br0————————— [Moderate: |Moderate: IModerate: | Moderate: ISlight.
Bridget | dusty. | dusty. | slape, | dusty. |
| } | dusty. | I
| 1 | | |
BuB#%: | | | |
Bugher--————»-————— |Slight——w=—————- |S1lightm=—————— ISllght——~—--—-v—iSlight ————————— |Slight.
| |
Jayen [S1ighte——————— |81ight——————— kSlight ———————— |slight————————— lSlight.
| |
BuCH: | |
RighErP==~———wm—en———]8light—==—a———— |811ight=—————— |Moderate: IS1ightee——————— |Slight.
; } slope. ; !
Jayem I8light————m—m— | Slight=m=rm——= |Moderate: |3Llight————mm———— |Slight.
! | | slope. | |
] I | t
BuD#¥: ] ! | | |
Busher }81ightm—————— |8light——————~ | Severe: [81ighte—mmm———— 1S1ight.
| ch |
Jayem———— = |Slight——————m | S1ightmemm——— [Severa: [8light—————=~— ISlight
| | slope. : I

3ee footnote at end of table.
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TABLE 10.--RECREATICNAL DEVELOPMENT-~Continued

Sail Survey

; | | |
Soi1l name and ! Camp areas | Picnio areas | Playgrounda Pathe and traila | Golf fairways
map symbol ] | ] |
| | | |
I | | |
| | | I
BvCH: I ! ! |
Busgher - |Slight————————un [Slight————mm e IMederate: | 81ighb=e—————emeem [31ight.
! % | slope. {
!
Taseel |Severe: |Severe: [Severe: = [8lighte————mae———o | Severe:
I| depth to rock. ! depth to rock. | depth to i thin layer.
| |
ByT*; f f | |
Busher—e—m oo | Severe: iSevere: |3evere: Moderate: | Severe:
| slope. | slepe. | Blope. alope. | alope.
I | [ |
Taggel mm—— e e e |Severe: |Severe: |Severe: Moderate: |Severe:
[ slope, [ slope, | slope, slope. | slope,
; depth t¢ rock. | depth to roek. | depth to E thin layer.
o |
CaP — | Sevara: |3evere: |Severe: Moderate: }Severe:
Canyon | slope, ! slope, | depth to slope, | slope,
i depth to rack. | depth te rock. | slope. dusty. | thin layer.
| i
ChR | Severe: |8light———————— IModerate:  [Slight-————m————— |Moderate:
Craft ! flooding. | | flooding. | flooding.
| | | !
Cem- {Moderate: | Moderate: | Moderate: |SLight.
Crelghton ; dusty. | dusty. : dusty. redes easily. |
| i
CeB, Celm———m—mmmmmeee |Moderate: |Moderate: [Moderste: |S1light.
Creighton | dusty. | dusty. | slope, rodes easily. |
J ; f dusty. ,
CeD—- - --|Moderate: {Moderate: |Severe: vere: |Moderate:
Crelghton | slope, | slope, | slope. rodes easily. i slope,
| dusty. | dusty. | |
| ! | |
CnD*: { I | |
Creighton——————————- |Moderate: [Moderate: |Severe: |Moderate:
| slogpe, [ slope, | slope. rodes easily. | slope.
} dusty. 1 dusty. { 5
Norrest—-—————mm———__ |Moderate: |Moderate: | Severe: | Moderate:
slope, | slope, | slope. rodes easily. | thin layer.
I dusty. % dusty. ; |
| |
CnF¥: | | \ |
Crelghton=—————mm——— |Severe: | Severe: {Severe: |Severe:
| slope | slope. | slope. rodes easily. | slope.
I | \ |
Nerrest—————mmmee - |Severe: |Severe: | Severe: |Severe:
; 8lope. | slope. | slope. erodes easily. | slope.
|
DaB—— i e |8light~rmvooo e | 81light—— e |3lightmmmm——— e | 81 1ghtm e e | Sevare:
Dailey | | { droughty.
| | [
DaDmm——mm e e { Sl 1 @Rt ——m ——mmmee I8light—-m———c|8evere; = |8lighte———————mmae | Severe:
Datley [ | | slope. = droughty.
{ |
DrB -—— g B0 -1 1§ v —— Islight————c——— |{Moderate: Severe: |81ight.
Duroe | | slope. erodes easily. |
| | | !
Du ---|8evere: SR 4§ T — IModerate: —  |8lighf————me————u |Mederate:
Duroc | flooding. f | fleoding. | flooding.
! | | ! |
Go——— |Severe: |Slightiemm————— I81ight=wmm—————i8light————— [Slight.
Qoshen | flooding. | [ =
! | !
Hm————— e [Moderate: |Moderate |Mcderate: [Moderate: [&1light.
Hemingford | dusty. i dusty dusty. |

See footncte at end of table.
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TARLE 10.--RECREATIONAL

CEVELOPMENT=~Continued

177

| | ] | |
So1l name and 1 Camp areas | Pienle areas | Playgrounds | Paths and trails | Golf falrways
map symbol | [ | i |
| | | | |
I | ! | i
| | | | {
HME, HMC————a=m———————-|Moderate: | Moderate: |Moderate: {Moderate: |31ight .
Hemingrord | dusty. | dusty. | slope, | dusty- |
| | | dusty. i |
| | | | |
Ho - -|Severe: | Severe: | Severe: | Severe: | 3evere:
Hoffland | ponding. | ponding. | ponding. | ponding. | ponding.
| | | | |
Ima#* | { } f |
Imlay | Severe: | Severe: | Severe: {Severe: |Severe:
| slope, | slape, | slope, | slope. | slope,
| depth to rock. | depth to rock. | depth to rock. | | thin layer.
| | ] i |
Rock outerop. | | | | |
| | | [
IpB ~|8evere: |Slight=m—m—m————— | 51ight————a————— |8iight=r——————n=—u |Moderate:
Ipage | Flocding. { | | | droughty.
| | | [
Japb | Severe: |Savere |Severe: {91ight——s—er—————— | Severe:
Janige | fleooding, | excess sodium. | excess scdlum. | | excess sodlium.
| excess sodium. | | |
! ] i [ I
Jeh - |8evere: |S1ight—————————m | 31ight=————————— | S1ightem———————=—— !8light.
Janise | flooding. | | | |
| | | i
Jn, Jo- |Severe: |Severea: |Severe: |Moderate: | Severe:
Janise | flooding, | excess scdium. | excegs sodlum. | dusty. | cxcess sodium.
| excess sodium. | | I |
| | | |
J8B=m=— |8light———wm————o iSlightem———————— |8light——=m———m—— |81ight——-———w———— |51iight.
Jayem { i } [ }
|
JxB, JyBe————m————m | 811ghtmmm—mem——— DRI ] o — | 81ight————m—m e | S11ght=—mmmmmmemm e |S1ight.
Jayem } | f a %
|
Jy0——m | Slight————————— [81ightm———=m=——— I Moderate: | Slight=———mom————— |Silight.
Jayem | ] | slope. |
| | I |
e - - -—|Moderate: |Moderate: |Me¢derate: |Moderate: 181l1ght.
Keith | dusty. ! dusty. | dusty. | dusty. =
| 1 1
KeB, Kelo—mwmmm———— IModerate: |Moderate: | Moderate: |Moderate: {8light.
Relth | dusty. | dusty. | slepe, | dusty. |
| | | dusty. | |
| | | | |
fie - [Severe: |Severe: |Severea: | Severe: |Severe:
Lamo Variant | ponding. { ponding. | ponding. | ponding. : ponding.
i | |
Iin®-: | | ! i |
Las Animas=——m———— |severe |Moderate: |Moderate: iModerate: |Mcderate:
| floeding. | wetness. | wetness, | wetness. | wetness,
| | | flooding. | | flonding.
[ ! | | |
LiSCOmmmm——— e ———— | Severe: |Severe: | Severa: |Moderate: | Bevere:
| flooding, | excess sodium. | excess sodium. | wetness. | excess sodium.
| execess sodium. 1 = % u
Lo— - —-|Severe: | Bevere: | Severe: | Moderate: jSevere:
Lisco | flooding, | excess sodium. | excess sodium. | wetness. | excess sodlum.
| exeess sedium. | | a %
| | |
Ly - [Severe: |Severe: |Severe: | sevare: | Severe:
Lisco ] flooding, | ponding, | ponding, | ponding. | excess sodium,
| ponding, | excess sodium. | excess sodium. | | ponding.
| excess sodium. | } } {
| |

See Tootnote at end of table.
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TABLE 10.--RECREATTIONAL DEVELOPMENT--Continued

Soil Survey

] T ] | i
Soll name and | Camp areas | Picnic areas | Playgrounds | Patha and trails | Golf falrways
map symbol | f , r |
] |
f ] 1 { }
| ] | | |
MaB#*: [ | | [
Manter——————— |81 ightmmm e ISlight ---------- }Slight--- |S1ight -|S1light.
| |
| | | |
Satantg-————————m— |8light———~—r———m R 5 e —— |81 Ighfwss e —rmmaa (o3I 031 TV E—— [Slight.
| | | |
MaC*: | [
Mante re——m e ISlighte—m———e—ee | Slight—e— e |Moderate: |Slight=sws—————m—— |81light.
| I slope. |
| | ] !
Satanta——————m————— (AR F-1 1 SO — |81lightmmmm |Modepate: |8light———m————mmm [slight.
| | | slope. f !
! ! | [ ]
Me- --={8evere: |Severe: |Severe: |Severe: |Severe:
Marlake 1 ponding. | ponding. | ponding. | ponding. I ponding.
! ! |
Ma- - | Severe: l8lightme———a—a———— |Moderate: ([ 3 T ——— |Moderate:
McCock i flooding. { ‘| flooding. : f flooding.
|
L {Moderate: |Moderate: ISevere: |Severe |Moderate:
Norrest slope, I slope, | slope. | erodes easily. [ slope,
| dusty. | dusty. ] i | thin layer.
! | | | |
! | f | |
NoFP—— e |Severe: | Severe: |Severe: |Severe: | Severe:
Norrest : slope. ; slope. ! slope. | erodes easily. [ slepe.
! |
NpI#: ! ! | ! |
Norrest=—saa—e e |Severe: | Bavere: | Severe |Severe: | Severe
| slepe. ; glope. | slope. ; erodes caslly. | slope.
! !
Canyon-———————m—————— |Severe: |Severe: | Severe: |Moderate: |Severe
| silope, | slope, | depth to rock, | siope, | slope,
! depth to rock. | depth to¢ rock. | slope. | dusty. | thin layer.
| | | | |
QtD¥*; | | [ | |
Oglala [Moderate: |Mederate: |Severe: |Moderate: | 81ight.
| dusty. f dusty. } slope. { dusty. |
| \
Canyon=———eemwm——————— [Severe iSevere: |Severe: |Moderate: |Severe:
| depth to rock. | depth to rock. | depth to rock, | dusty. | thin layer.
| | R 4
OtFs; I | | | |
Oglalam~~—=—s————mueee.|Severe: | Severe: | Severe: | Moderate: | Severe:
[ slope. | slope. | slope. | slope, | slope.
[ f | | dusty. |
| | | | |
Canyon [Severa: | Severe: | Severe: [Moderate: | Severe
! slope, | slope, | depth to rock, | slope, | slope,
| depth to rock. | depth to rock. | slope. | dusty. | thin layer.
| | | [ |
Rh |[Moderate: |Moderate: |Moderate: |Moderate: |81ight.
Riehfield F dusty. { dusty. ; dusty, ; dusty. ]
I
RkG#: | | ] | |
Roeck outerop. 1 } } ! |
|
Taszel [Severe: [Severe: |Severe: | Severe: | Severe:
| slope, | slope, | siope, | siope. | slope,
| depth to rock. | depth to rock. | depth to rock. | | thoin layer.
| | | | ]
Ro- - |Mcderate: fModerate: [8lightmmmmm—aa {Moderate: iModerate:
Rosebud | dusty. | dusty. ; | thin layer.
| | |

See footnote at

end of table.

E dusty.
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| | | ! |
801l name and ; Camp areas | Pienic areas | Playgrounds | Paths and tralls | Golf fairways
map symbol | ! ] ] |
! ! ! | |
] [ | | ]
| | | | |
RoB- ~=|Moderate |Moderate: |Moderate: |Mcderate: |Moderate:
Rosebud | dusty. | dusty. | slope, | dusty. | thin layer.
1 I E depth to rock. % |
RsD#*: | | | | |
Rosebude———————we———— |Moderate: |Moderate: |Severe: |[Moderate: |Moderate:
} dusty. } dusty. | slope. | dusty. l thin layer.
| |
CaNyoN-—————e————————— |Severe: | Severe: | Bevere: |Moderate: |Severe:
| depth to rock. | depth to rock. | depth to rock, | dusty. | thin layer.
| ! | slope. i }
| [ | | I
RoF#*: | | ! f |
Rogebud-——————————mem |Savere: {Severe: |Severe: iModerate: |Severe:
| slope. | slope. | slope. | slope, | slope.
f 1 I | dusty. !
[ | | | |
Canyon——w———m—r———————— | Severe: |Severe: |Severe: [Moderate: |Severe:
! slope, | alope, | depth to roek, | slope, | slope,
I depth to rock. ! depth to rock. ; slope. ! dusty. } thin layer.
8bp*: | | | I [
Sarben-————————— islight-—--—-———m}Slight —————————— ISlight ---------- [Slightm———m—————— {Slight.
BUBhe P-——mm e e e R Y P — {Slight-—----—-—-}Slight-———-—————=SIight ———————————— {Slight.
i
SbD#: | | | | |
Sarben {311ght |31ight |Severe: 1S1light——————e |S11ght.
| | S |
Busher - - |31ight | 81ight - | Severe: |Slight——emem—————— | Slight.
! | I siope. | i
| | t | I
StB | 81ighg-mm———mmmm | S11ght=m—mmmmmmm | S11ght—mmmmm==—— | 811ght——m——nm———um [Slight.
Satanta I | [ | [
| | | | |
3&C - - = 8light——e——m———— [8light———mm————— |Moderate: |8light——-—————=-—— {S1ight.
Satanta ! { } slope. : |
|
3tD wme | 8light———— s 1811ight-wmmm—————| Jevere: |8light————mm—————— |Slight.
Satanta 5 | k alope. ! 1
]
Si=—— | Severe: | Severe: |Severe: | Severe | Severe:
Scott Variant | ponding, | ponding, | ponding, | ponding, | ponding.
I percs slowly. 5 peres slowly. E peres slowly. 1 erodes easily. 1
TAF—mm~ - | Severe: | Severe |Severe: |Moderate: | Severe:
Tassel | =zlope, | slope, | slope, | slope. | slope,
| depth to rock. | depth to rock. | depth to roek. | { thin layer.
| | | |
VaD—- |Severe: |Severe: |Severe: |Severe: | Moderate:
Valent | teoc sandy. | too mandy. | slope, | too sandy. | droughty.
{ ; = too sandy. : %
Vak ~--|Severe: |Severe: |Severe: |Severe: | Moderate:
Valent | too sandy. | too sandy. | slope, | too sandy. | droughty,
{ = = too sandy. 1 | slope,
VdB-—~ -|Si1ght |81ight {S1lightmm———————— |8light———————smem— iModerate:
« Valent I : { { } droughty.
vdD-— [ S1ighte=r—a————— {811ghtm—————m——e |Severe: |Slightem———— | Moderate:
Valent I % | slope. % g droughty.
VdEm— e m e em e m e e — iModerate: |Moderate: |Severe: isSlight—————m—————- | Moderate:
Valent | slope. slope. | slope. | | dreughty,
| l E | slope.

See footnote at end of table.
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued

Sail Survey

| ] ] [ ]
Soil name and i Camp areas | Pienic areas | Flaygrounds | Paths and traills | Golf falrways
map symbol | | | | |
| | | | |
| | | | [
| | | | |
VnD — ~iSevere: |Severe: |Severe | Severe: |Moderate:
Valentine | too sandy. | toco sandy. | slope, | toe sandy. | droughty.
| | 1 too sandy. } I
| | |
VnE —-| Severe: | Severe: {Severe: |Severe: | Moderate:
Valentine | too sandy. | too sandy. | slope, | too sandy. | droughty,
| : 1 too sandy. 1 i glope.
|
VnF —~|8evere: |Severe: [Severe: |Severe: |Severe:
Valentine I alepe, | slope, | slope, | too sandy. | slope.
} toc sandy. | too sandy. } too sandy. | !
VtB—- [8light-mmmm—e——— [8light——mm—————— [8light———r——=r—-r |8light-~—me——————— 1S1ight.
Vetal || I, ll li
VtCan - -~|8light-———————— |S1ight———————— |Moderate: [S11ghtme—mm—— e eemee | s1ight.
Vetal 1 | slope.

* See description of the map unit for composition and behavior characteristilces of

the map unit.
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TABLE 11.+-WILDLIFE HABITAT

[See text for definitions of “good," "falr," "poor," and "very poor." Absence of an entry lndicates that the
501l was not rated]

! Potential for habitat elements Potential ag habitat fopr~-

[
3011 name and [Grain | TWild | i I | B [ Open- | Wood- | [ Range—
map symbol | and |Grassea|herba-|Hard- |Conif-]Shrubs|[Wetland|Shallow| 1land | Jland [Wetland| 1land
|seed | and ! ceous! wood | erous]| |plants | water | wild- | wild- | wild- | wlild-
lerops |legumesiplants|trees [plsntg| | | areag | 1ife | 1ife | 1life | 1life
[ | | I | i | | ] [ | 1
| | | ! ! | | | | | | |
Ac, AcB, AcC————m—m {Good [Good |Good |Good |Good |PFair |[Very [Poon |Good | Good | Pocr |Good.
Alliance | | | | | | | poor. | | i | |
| | | | | | | | | | | |
ArB#*; ! | } | | | | f | i | |
Alliange———m——m——— |Good lGood |Good |Good IGood |Fair |Very | Poor | Goeod |Good |Pocr |Good.
[ | ! | [ | | poor. | | | | |
| | | ! | I | | | | | |
Rosehufmmmm e — e |Good | Good |Fair |Good 1Good [Falr |[Vary {Very [Falr |Good |Very |Pair.
| ! | | | | | poor. | poor. | ! | poor. |
| | ] ] | | | ! | | ! |
ArC#: | | | ! | | | | | i i |
Alllance——~memm——— |Good  [Good |Gooa |Good [Good |Palr |Very | Poor | Good |Good |Poor  |Good.
| ! | | | | | poor. | | | [ |
| | | ] | ! | | | i | |
Rosebud=—mmmemmne |Falr |Good |Fair |Cood |[Good |Fair |Very |Very |Falr | Gocd |[Very |Fair.
! } ! | | ! | poor. | poor. | ] 1 poor. |
| | | [ | | | | | ] | {
ArD*: | ' i I i t | | I ! I [
Alllance —————————u |Fair |Good |Good [Good IGood |Poor |Very |Very | Good |Good |Very {Good.
! ! i I ! | | poor. | poor. | | | poor. |
| | | | | ! | | | | | |
Roseblufde == ———— |Fair |Geod iFalr |Good |Good |Fair |Very |Very |FPair |Good |Very {Fair.
| | | | | | | poor., | poor. | | | poor. |
| | | | | | | | | | | |
Ba- |Poor | Poor |Fatr |Poor |Falr |Poor |Very |Very | Poor | Palr iVery | Poor,
Rankard } | | | | | | poor. | poor. g ; J poar. |
| | | | | | | |
BbB — |Faler |Falr |Falir |Faip |Falr ([Fair [Very |Poor |Pair |Pair iVery |Fair.
Bankard | | | | | [ | poor. | | | | poor. |
| [ | I | [ | | | | t |
Br, BrB———ewn |Goed  lGoed |Goocd |Goed |Good |Good [Very |Very jGood | Good |Very |Good.
Bridget : ; } % ! : | poor. , poor. £ : I poor. i
!
BrC |Fair |Good |Good (Good |[Good |Good |Very |Very |lGood  [Good |Very |Good.
o O R A = o R R el
BuB¥, BuC¥, BuD#*: | | | | | | ! } | | | |
BUShEP=——m— e |Fair |Good |Good [Fair |Poor |(Good |Very |[Very {Good |Fair |Very jGood.
| | | | | I | poor. | poor. | | | poor. |
| [ | ! | | | | i | | |
Jayemmm———————— |Fair |Pair |Fair |Good |Good |Fair |Poor [Very |Falir |Good |Very |Fair.
| ! | | [ I | | poor. | | | peor. !
| | | | | | i | | | | |
Ry(¥: | | | f [ | | | i | | }
Busher————mmmm—ae {Pair |Good |Good |Fair |Poor |Good |[Very |Very | Good |Fair |Very | Goad
| | | | | | | poor. | poor. | | | poor. |
| | | | i | | | | | | ]
TasSEelmmmmm——————— |Poor |Poor |Pocr |Pair |Falr |Poor |Very [¥ery |Poor |Falr |Very |Poor.
i | | | | | | poor. | poor. | | | poor. |
] ! | ! | | | | | | | l
ByF#¥: f | | | | | | | | | | ;
h=INE:] s 1C) S ——— |Poor |Pair |Fair |Poor [Poor |Fair |Very |Very |Falr |Pair |Very {Fair.
i | i | | ! | poor. | poor. | | | poor. |
! | | ! | | | | | | | |
Tassel--——-———————-{Poor |Pocr IPoor |Fair |Fair |[Poor |Very {Very |Poor |Fair |Very |Poor.
| | | | | | | poor., | poor. | | | poor. |
' ] | | | | I | | I | |
o) U —— 1Pcer  |Poor |Fair |[Poor |Poor |[Poor |Very iYery |Poor |Poor |Very  |Poor.
Canyon i i j | I | | poor. = poor. : I % poor. %
| | | | | | ]
1. 2 |Good |Good |Gocd |Gcod |[Good |Falr |[Poor [Very | Good |Gocd |Very | Falr.
Graft [ | | | | | | poor. ! | | poor. |
! 1 i | I | [ | I i |

See footnote at end of table.
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TABLE 11.-=-WILDLTFE HARTTAT-=Continued

Soil Survey

[ Potential for habltat elemente | Potential as habltat for-—-
Soll name and  |Grain | [Wild T [ [ ) | Open~ | Wood- | | Range-
map symbol | and |3rasses|herba~|Hard=- |Conif=-|Shrubs|Wetland|Shallow| 3land | land |Wetlandl 1land
Iseed | and | ceous| wood | erous]| | plants | water | wild- | wild- | wild- | wild-
|crops }legumesiplanta trees }glants: E ’ arees ; life g life , 1ife E life
|
| | | | ! | ! | | | | |
Ce, CeB, Cel, CeD--~|Pair |PFair |FPair ]Good [Goed |Falr |Poor |Very |Fair |Good |Very |Fair.
Greighton } | [ | I | | | poor. | | | poor. i
| ! | | | | [ | ] | | |
CnD¥; | ) | | i f | | | | | |
C¢relghtonem~eee===|Pair [Falr |Feir |Good [Good |[Fair |Poor |Very |Pair {Good |Very | Fair.
[ | [ ] ! [ i | poor. | | | poor. |
| ! | ! | ! | ! | | |
Norrest=————————— |Poor |Good food |Falr |Falr |Falr [Very |[Very |Poor |Falp |Very {Good.
| ! [ ! | | poor. | poor, | | | poor. |
! | ] [ | | | 1 | |
CnPF2: | ! f | [ | ! | | !
Creighton~-—~-————|Foor |[Fair Fair |Good |{Good |Fair |Very |Very |Fair |Good |Very |Fair.
: i 1 = 1 l % poor. ! poor, 1 1 = poor. 5
Worrest—-———————— |Very |Very Good |Fair |[Fair |Falr |[Very | Very |Fair |Falr {Very |Good.
; poor.; paor. ; I ! pocr. ; poor. = J { poor. ;
DaB, DgD-—————-—~—~|Poor |Fair |Fair |Fair (Fair |Pair |Very Very |Fair |Fair |Very |Paie.
Dailey | ‘ 1 1 % I 1 poor. I poor. i 1 1 poor. 1
rB |Fair |Fair |Fair |Good lGood |[Fair |Poor | Very | Pair | Good |Very | Fair.
b R I
D {Good |Good |Good |Gocd Good |Goecd |Poor |Very { Good |Geod |[Very |Good.
Durocc = } ‘ } 1 1 1 poor. I 1 1 poor. E
Go=— [Good |Gocd |Good |Goed |Goed 1docd  |[Paor |Very | Good {Good |Very |Good.
Goshen : f { : F ; { i poor. i ; : poor. I
Hm, HmB——————————— |Good [Good [Bood |Good |Goed iGoed |Poor {Very {Good |Good |Very |Good.
s O S N O O O T N et
BRC——m— e —— [Palr |Good |Good |Bood |Good |Good |Poor | Very | Good |gooad |[Very |Good.
Hemingfard f { ; } } ; ! ; poor. i E ; poor. !
LS ————— [Very |Foor fFair |Poor |Poor |Fair |[Good |Good {Poor |Poor |aood |Fair.
Hoffland ! poor.| | | | | | | | i | |
| | i | | | | I ] | | |
InG*: | | | | | | | I | | | |
Imlay————————————w IVery |Very |Fair [Poor |Poor |Poor [Very {Veny |Very {Poor |Very |Falir.
i poor.l POOT. ! l I % I poCr. 1 poor. ! poor, ! 1 poor.
Roek outerop. ! | | | | | | | | [ | |
} | i | | | | I ! i : |
IpB=m—mmm e |Poor |Poor {Fair |Fair |Palr |[Fair |Poor | Poor | Pocre | Patr | Poor |Pair.
Ipage | | | | | | | i | | | |
! | [ | | | i | | | | |
JaB——— e m e {Poor {Foor |Poer |Poor |Poor |Pocr |Pocor |Fairp | Poor [Poor | Poor |Poor.
Janise ! | ! f | | t ! [ | | |
| | | | [ I | [ | \ | |
JeBmmimm e mim {Poor [Poor |Very I|Fair |Fair {PFair |Poar | Poor | Paor | Poor |Poor | Poor.
Janise | i | poor.]| | | | \ | \ !
i | ! f | | | i | | | |
JIn - |Poor |Poor |Very IVery I[Very |Very I|Very {Fair | Poor {Very |Poor |Very
Janise } = % poor.i poor.‘ poor.1 poor { poor. E 1 1 poor. 1 1 poor.
Jo -_— -=|Poor |Poor iVery |Poor IPeor |Poor |Poor | Poor | Poor | Poor |Poor {Poor.
Janise | | | poor.| | | | | } | | |
| | | | | | ] | { | | i
JsB - - |Pair |Fair [Pair |Failr |Fair |Pair |Poor |Very |Fair {Fair |[Very |Fair.
Jayem l E i : = 1 { i poar. u 1 1 poor. %
JxB, JyB, Jyl———me [Ffair |Palr [Fair {Good |Good |PFalr |Poor | Very | Falir |Good |Very | Fair.
Jayem } | | | | | | | poer. | | | poor. |
| | i | | | | { | | | |
Ke, KeB————————— |Goed 1Good |Good |Falr |Falr |[Good |Very |Very |Good |Falr |[Very {Good.
Keith | | i ! [ ! | poor. | pocr. | | | poer. |
| 1 I [ | | { I I [

See footnote at end of table.
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Potentlal for habitat elements

Potential as habltat lor—-

[
So1l name and |Grain | [wila | | | | | Open—~ | Wood- | Hange-
map symbol | and |Grasses|herba-!Hard— |Conif-lShrubsiWetland|Shallow| 1land [ land [Wetland| land
lseed | and | ceous! wood | erous| Iplanss | water | wild- | wild- | wild- | wild-
|erops llegumes=p1ants}trees :plantsl } : areas life i life ; life life
| ] | | | | | | |
Kel Bair |Oood {Bood |[PFalr |Fair |Good |Very {Very | Good | Fair | Very Good.
Kelth | ; : ; ; ; poor. : poor. | | ; poor.
| | |
Le -— [Yery |Poor |¥air [Fair |Palr |Pailr |[Good |Good | Poor |Fair {3cod [Fair.
Lamo Variant | poor.] | | { | | | | | [
| | } | | f i | i | |
Ln#*: | | | | | | | | | |
Las Animgg————wwe—— Fair ;Good lGood ;Good Good : 00 {Fair }Fair : ovod ’Good f ai }Gcod.
LiSCOmm——— e e |Poor |Poor |VYery |Fair |Fair |Fail |Pair |Poor |Poor |{Fair |Poo |Poop.
] | poor.| | | | | | | | |
| | | | ] ] | | ] i I
Lo ——— Poor |Poor |Very |Fair |Fair |PFalr |Fair |Foor  |Poor | Fair { Poor | Poor.
Liseco j I peor. | | | | | { | b
j | | I | I | | | | |
L - -=|Very |Poor |Poor |Poor |Poor |Poor [Good |Good | Poor | Paor iGood {Poor.
Lisco | poor.! | ] | | i 1 i | | |
j ! | | i | ] i | | i
MaB*, MaC¥: | | ] | [ | | | | | |
Manter———————rmm=—— |Fair lGood |Pasr |Good 1Good |[Fair |Very {Very |Falr |Good IVery |Fair.
f | } | | | poor. | poor. | ( | peor. |
| 1 | | | | ] ! | 1 |
Satanta-—-—=—e—mm~—- |Good EGood IGood | Good Iﬂood |Geod |Poor IPuor EGood Ieood I 00 !Good.
I | |
Mp—— Very |Very IVery IVery IVery |Very |[Good [Good |Very |Very | Goo Very
Marlake : poor.| poor. : poor.: poor.: poar.f poor.: ; } poor. } poor. ! E pear.
[
Ma |Good [Good |Good 1Good [Falr |[Good |Very |Very |Good |Fair |Very |Good.
s T AT e e | e
NOD = m e e e |Poor 1Good |Good {Fair |Fair |Fair |[Very |Very | Poor | Fair |Very |Good.
Nerrest ; } } { , ; { poor. } poor. { f { poor. :
NoF [Very |Very |Good |Poor |Poor |Poor |Very |Very |Very |Poor |Very |Good.
Norrest | poor.i paor. } I ‘ i { poor. 1 poor. 1 poor. l I pocr. :
NpF*®: | ] ] | | ] | ] | | I |
Norrest——————————o [Very |Very |Good |Poor [Poor |Poor |Very |Very |Very |Poor |Very |Goed.
} poor.} pOOr. I = 1 I I poor. } poor. l poor. I : poar. I
Canyon—=—————r——=m= |Poor |Poor | Falr |Poor 1Poor |Poor |Very |Very {Poor | Poor |Very | Poor.
| | | ! } | | pecor. | poor. | | | poor. |
| I | | | | | l | | |
OtD¥: | | ! I I I [ I i I |
Dglala——m————————— |Fair |Good |Goed |Good 1Good Good |Very |Very {Good | Good |Very |Good.,
’ | | 1 | | i poor. | poor. | | | poor. |
| | | | | | | { | | |
Canyon———————————x |Poor |Poor |Fair !Poor |Poocr |Poor |Very |Very |Poor {Poor |Very |Poor.
| L | | | | poor. | poor. | | | poor. |
[ { | t | | | | | |
OLF¥: | | | | | | | | | |
0glalag-—————————== |Very |Very |Good |Poor |Good |Good |Very |Very |Very 1300d |Very |Good.
| poor.| poor. ; } | : poor. I poor. i poor. { I poor. I
CANY O immms it cmm ot m |Poor |Poor Fair I!Poor |Foor |[Poor |[Very |Very |Poor | Poor |Very | Poor.
; ; ; : ; poot. f poor. I ; { poor. l
Rh |Good |Good Falr |Good |Goocd |Poor [Very |Very |Gocd {Good [Very |Fair.
Richfield | | | | | | poor. | poor. | | | poor. |
| | | | | i | | ] | |
RkG®: ! f | ] | } | | | | |
Rock outerop. I { [ | } | | | | | }
I | 1 | | | | | | | |
Tassel ——————————— |Very |Very |Poor |Fair |[Fair |Poor |Very |Very [Very |Pair {Very | Poor.
ﬁ i i 1 % poor. = poor. i poor. % 5 poor. l

See footnote at end of table.
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TABLE 11.,--WILDLIFE HARITAT--Continued

Soil Survey

| Potential for habitat slements Potential as habitat fop-=-
S01l name and |Grain |Wila [ | { ] Open- | Wood- | Range-
map symbol | and |Grasses|herba-|Hard- |Conif-|Shrubs|Wetland|Shallow!l 1land | land [Wetland! 1land
lseed | and ceoual wood | erous| fplants | water | wild- | wild- | wlld- | wild-
}cropa fleﬂmesiplantsitrees ilpla.m:.s} '] II areas 1ife Ii life life I| life
| i | | | i | | | [
Ro |Gooa |Goed |Pair 1Good |Good |Falr |[Very |Very |Fair |Good |Very |Fair,
Roaebud Il i : l! f' ll poor. 1l poor. ; I| II poor. |
|
RoB - |Good |Good |Fair |CGood Good |Pair |[Very |Vary |Falr |Good |Very |Fair.
Rosebud | | | ! | | | poor. | poor. | | | poor. |
| | | | | | | | | | | {
RsD¥; | | | | | | { ! | i |
Rosebudm—m—m——e———— |Fair [Good |Pair |Good |Good |[Fair |[Very |Very |Falr |Good [Very {Fair.
| | ] | | ! | poor. | poor. | | | poor. |
| f | i | | | | | | | |
CANYOl~mmm = e |Poor |Poor IFair [Poor |Poor |Poor |Very [|Very |Poor |IPoor [|Very |Poor.
| | | | | | | poor. { poor. | | | poor. |
| ! f | | | | | | ! | !
RoF*: | | | [ | ! | | | | | |
Rosebud-————==—cecua |Poor |Falr |[Fair |Pair |Goed |Fair |Very IVery |PFair |Pair IVery | Fatie.
| | I ! ! t | poor. | poor. | { | poor. |
! | ] 1 ! | | ! | | | |
Canyon———————————— |Poor |Poor !Tair |Poor |Poor |[Poor |Very |Very [Poor {Poor |Very |Poor.
| | | | i | | poor. | poor. | [ | poor. |
| | | | | | | | | | | [
ShB¥, SbD*: | i | ! { I | | | | | |
Sarben———————————n |FPair |Good [Good |Falr |Pair |Goed |[Very |Very 1Good |Pajir |[Very |Good.
I | ! | | | poor. | poor. | | | poor. |
| | | | | 1 | | | | [
Bugher--———————-—-— fFalr |Cood [Good [Fair |Poor |Good |Very iVery |Good |Fair |Very | Good,
| | f ! | | | poor. | poor. | I | poor. |
| f | [ | | | | | | ] |
3tB, Stlemmmm——m——— |Good |Good |@ood [Good IGeod |[Good Very |Very |dood |Good |Very |Gooa.
Satanta |I II II E II 1 I poor. I! poor. I 1 il poar. i
StDmm e e |Falr |[Good |Fair [Good |Good |Fair |Very |Very | Patr | Good IVery | Good.
Satanta Il |1 } !1 ; ; ! poor. II poor. |I : ’! poar. II
SUmmm e |Poor [Fair |Fair [IPoor [Poor |Poor |Gocd {dcod |Fater.  |Poor {8ood |Poor.
Scott Variant | | i | | ! | ! | | | !
| | [ ! 1 | | 1 | | | f
TaP-——~—r |Poor |Poor |Poor |Fair |Fair |Poor |Very |Very |Pocr |Fair . |[Very | Poor.
Tassel : Il : Il ll 1I Il poOor. II poor. { é II POQT. I[
VaD, VaE, VdB, VdD-|Poor {Failr |Fair |Poor |(Poor |Poor |Very |Very |Pair {Good | very |Fatir.
Valent II ]l } I ]I ]' ll poGr. Il poor. lI || I poor. :
VAE—mm e e e |Poor {Fatr ]Pair |Poor |Poor |Poor |Very {Very |Fair | Poor | Very |Fair.
Valent , i[ ! I I[ II ll pocr. lI poor. il It I poor., {
vnD, VnE————————— e |Poor |Fair |Fair |Poor |Poor |Poor |Very |Very |Pair | Paor |Very |Pair.
Valentine I II 1 II II |I |l poor. I poor. !I |l I poor. I|
YRP o e |IVery [Very IPair |Poor |Poor |[Poor |Very |[Very |[Poor |Poor |Very [Fair.
Valentine } poor.: poor. ! } : ; : poor. , poor. : f ! poor. |
|
V6B, V6C——m———mm—— |Falr |Palr |Good |Good |Good |[Good |Very |Very |Pair | Good |Very |Good.
Vetal | | I | | | | poor. | poor. | | | poor. |
| i ] | i I | | ] I | L
* See description of the map unit for compesition and behavior characteristies of the map unit.
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TABLE 12.+-BUILDING SITE DEVELOPMENT

[Some terms that describe restrictive soll features are defined 1in the Glossary.

“glight," ™moderate,™ and "severe."
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See text for definitions of

Absence of an entry indicetes that the soil was not rated]

| I | | | ]
5011 name and | Shallow | Duellings |  Dwellings | Small { Local roads | Lawns and
map symbol | excavations | without | with |  commerctal | and streets | lendscaplng
| | basements b basements | buildings 1 |
I | { | | ]
| | | |
Ac, BeBe—o—e | Severe islight—-———————|Slight———————— [Slighte———————- |Moderate: |5light.
Alliance | cutbanks cave.l| | | | frost action. |
| ] i |
ACCam e — | Severe: [Slightem——————e= | Slight=ee———— |Moderate: |Moderate: |Slight.
Alliance 5 cutbanks cave.} ] | slepe. | frost action. |
| { | ]
ArB¥: ! | | ] | |
Alliance-=—wm—m———- | Severe: 18lighte———mmmm—— [Slighte—————=—— | S1ight——————=m- |Moderate: |8light.
| cutbanks cave.l I | | frost action. |
| | i |
Rosebud-===mr-m——~|Moderate: [Slightemme————— |Moderate: 18light—————nmmw IModerate: |Moderate:
! depth to rock.g | depth to rock.| | frost action. | thin layer.
| f | |
ArcE: ! J i I |
Alllange————————o | Sevare: [ 8lighte———————— | Slight=———————— |Moderate: | Moderate: |Siight.
| cubtbanks cave.| | slope. i frost action. |
I | 1 | |
ROSEDUG = o min e |Moderate: [S1ightmmm—————— |Moderate: |Moderate: IModerate: |Moderate:
| depth to rock.| | depth to rock.| slope. | frost actlon. | thin layer.
| | | | | |
ArD®: | | ] | |
Alliance——mmmm——— | Savere: |Moderate: |Moderate: |Severe: |[Moderate: |Moderate:
| cutbanks cave.| slope. i slope. | slope. | slope, | slope.
{ I { { } froat actlon. |
|
Resebud—-—————waemm |Moderate: |Moderatse: |{Moderate: | Savere: |Mederate: |Moderate:
| depth to rock,| slope. | depth to rock,| slope. { slope, | slope,
| slope. | t slope. | ; frost actlon. E thin layer.
| | |
Ba, BbB———mm————m- ! Severe: |Severe: |Severe: |Severe: |Severe: {Moderate:
Bankard | cutbanks cave.| flooding. | flocding. | flooding. { flooding. | droughty,
! ; | { f flooding.
| |
Brece——— [Slight—m—————— | Severe: |Severa: |Severe: |Moderate: |slight.
Bridget \ | flooding. | flecding. | flooding. | fleoding, |
! E | | | frost action. :
Brp-—————————- I8light—-—————— [8light———— e |81ight———————— |Slightemmam———— |Moderate: |S1light.
Bridget | | frost action. H
| | | | ;
BrC |Slight———————- |8lighte——mmmame [Slight————————— | Moderate: |Moderata: |S1ight.
Bridget | | | slope. | frost action. |
| | | | {
BuB#%: | | | |
Bushep-————————— | Severe: |S1ight=m——————— |81 ight=mm——m——— | SLightwmem—————— | SLighte=—————— | Slight.
| cutbanks cave.|
| |
JayeM-em——— s im m e | Severe [S1ighte——————- |811ightime—— e |S1lightmm————— |3light=—==——a—— | S1light.
| eutbanks cave.| | |
| | | { |
BuC*, BuD#*: | ! ] | | |
Bushep-—me—————am |Severe [Slightm—————wa- |Slight=m—m————— |Moderate: |8light—m————-— {Slight.
| cutbanks cave. | | slope. i |
[ ] |
Jayem———————————— | Severe: [S1ight-———————— 1831light-———————— |[Moderate: |8light=re————n |S1light.
| eutbanks cave.| | | siope. ] }
| | i |
BvO¥: | t f | | |
Bughey—wwewnane—=| Savere: 1Sliphta——mnmm [Blightm———————— |Moderate: | 8light————=ame— |81ight.
| cuthanks cave.I | E slope. : :
\
TASEE] mm e e — | Severe: IModerate: |8evere: |Moderate: iModerate: |Severe:
| depth to roeck.| depth to rock.!
| \

depth to rock.| depth Lo rock.
|

32e footnote at end of table.

| depth to rock.l thin layev.
i
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TABLE 12.--BUILDING SITE DEVELOPMENT-~Contlnued

Sail Survey

]
[ Dwelllings

{ | |
Soil name and | Shallow Dwellings | Small Local roads | Lawns and
map symbol | excavations without with | commepeial | and streets | landscaping
i basements basements { bulldings I
I
] I | |
BvH#¥: | | | | | |
Busher—-————————- |Severe: Severe: |Severe: |Severe: [Severe: |Severe:
| eutbanke cave,| slope. | slope. | slope. | slope. | slope.
| slope. | } { |
|
Tagsel-——————————m |Severe: Severe: Severe: |Severe: Severe: |Severe:
| depth to rock,| slope. depth to rock,| slope. slope. | slope,
{ slope. } } slope. : i | thin layer.
I
CaF | Severe: |Bevere: Severe; |Severe: |Severe: |Severe:
Canyon | depth to rock,| slope. depth to rock,| slope. | slope. | slope,
| slope. | slope. | | | thin layer.
| | | f | |
CHB |Severe: |8evere: |Severe: |Severe: |Severe: |Moderate:
Craft | eutbanks cave.| flooding. 1 flooding. | flooding. | floeding. | flcoding.
| |
Ce, 0eB—————————|Slightem—————e| 81 ight==r————~= | Slight—-—————- |SLight————-——— |S1ight——--———-—|S1light.
Crelghton : ! | I !
[ [
CeC |8light————=—-—-|81ight-—-a——em {Slight———————— |Moderate: |Siight———m————m ISlight.
Creighton I ! I | slope. | E
| | | |
CeDommmee—— ———m———| Moderate: |Moderate: |Moderate: |Severe: |Moderate: |Moderate:
Crelighton I alope. } slope. ; slope. f slope. E slope. f slope.
cnD#: | | | ] | |
Creighton--—————|Moderate: | Moderate: | Moderate: | Severe: |Moderate: | Moderate:
| slope. | alope. | slope. f slope. r slope. | slope.
| | |
NOPrestmmmm—m——— IModerate: | Severe: [3evere: [Severe: |Severe: iModerate:
| depth to roek,! shrink-swell. | shrink-swell. | shrink-swell. | low strength, | thin layer.
{ too clayey. { : : ! shrink-swell. }
CnF¥: | | | { | i
Creighton--——————— |Severe: | Severe: |Severe: [Severe: | Severe: | Severe:
slope. f slope. : slope. E slope. } slope. } slope.
Norreste————————— | Severe: |Severe: |3avere: |Severe: |Severe: |Severe:
| slope. | shrink-swell, | alope, | shrink-swell, | low strength, | slcpe.
! | alope. | shrink-swell. | slope. | slope, |
! | | | shrink-swell. |
| | ] !
DaR [Severe: Slight=m——————-— j8light————————— 181ight—mm—m———m [S1light————————— | Severe:
Dailey , cutbanks cave.} | | | , droughty.
| |
DaD - | Severe: Slight—————-s-|8light —————— - | Moderate: fSlight————————e | 8avere:
Pailey % cutbanks cave., I } s8lope. I I droughty.
DrB |Slight |811ight =|8light-—mwumae |Slightew—senm——— [S1light——————=— |81ight.
b | | | |
Du |Moderate: Severe: |Severe: |Severe: | Severe: |Moderate:
Duroc i flooding. flooding. I flooding. i flooding, I flooding. I flooding.
Gdo |Slight=———————s Severe: |Severe: | Severe: | Severe: [Slight.
soshen f i floading. I flooding. ; flooding. { low strength. |
|
Hm, HEmB—————————— |Silight————————- |Moderate: {Moderate: |Moderate: | Severe: |8light.
Heningford i ‘ shrink-swell. ; ghrink-swell. i shrink-swell. 1 low strength. E
HmC | S1ight————————- |Moderate: |Moderate: |Moderate: | Severe: {8light.
Hemingford | | shrink-swell. | shrink-swell. | shrink-swell, | low strength. |
I | t | slope. I |
f | | | | |
Ho———————=~————-—-| Severe: |Severe: |Severe: | Severe: | Severe: | Severe:
Hoffland | cutbanks cave,| ponding. | ponding. | ponding. | ponding. | ponding.
| | | : z

3ee footnete at end of table.
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TABLE 12,--BUILDING SITE DEVELOPMENT-~Continued
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| | [ [ | |
3011 name and | Shallow ( Dwellings | Dwellings H Small | Loeal roads | Lawns and
map symbol | execavations | without | with |  commercial | and streets | landscaping
! ! basements | basements | bulldings | |
I i [ | | [
| | | | | |
ImG#*: ] | | | | j
Imlay=mmwwmme——| Severe: |Severe: | Severe [Severe: |Sevepre: |Severe:
| depth to rock,l slope. | depth teo rock,| slope. | slope. | slope,
; slope. : } slope. ; | E thin layer.
|
Rock outcrop. I | ! ! | |
| | | | j
IpBe—mm e e | Severe: |Severe: |Bevere: |Severe: |Moderate: |Moderate:
Ipage | eutbanks eave.| flooding. | flooding. | flooding. | fleoding, | droughty.
} { J | | frost actlon. |
i } |
JaBm—m e | Sevene: |Severe: |Severe: |Severe: | Moderate: |Severe:
Jenlse | wetness. | flooding. | floeding, | flooding. | wetnese, | excess sodium.
| | wetness. | | flooding, ]
! | f f | frost action. |
| ! | | |
FEBmmmm e ——— |Slight———m-———— | Severe: |Severe: {Severe: | Moderate: [81light.
Janlse | floeding. | flooding. | flooding. | low gtrength, |
! ! i | | fleooding, |
| : % i | shrink-swell. |
| | |
In ~l3evere: |Severe: |8evere: | Severa: | Severe: |Severe:
Janise | wetness. | flooding. | flooding, | flooding. i frost action. | excess sodlum,
| | | wetness. | | |
| ! I | 1
e e ——— |8light=———————- |8evere: |Severe: |Severe: |Moderate: |Severe:
Janise { ] flooding. | flooding. | flooding. | flooding, | excess sodlum.
f | [ | | frost action. |
[ |
J3B, Jxf, JyB————- | Severe: 181ight==——————=|81light————————- |Slight——n————- |Slight=———————— |S1ight.
Jayem | ecutbanks cave.| | | 1 %
| |
Tyl e | Severe: |Slight——mm—w—r |Slipht——mem———— {Moderate:! |slight-————---— [Siight.
Jayem | eutbanks cave.| | slope. | !
| | 1 {
Ke, KeB—moemm——— [Stight-————-—- |Moderate: [31ightem——————— |Moderate: |severe: ISlight.
Kelth i shrink-awell. ’ | shrink-swell. 1 low strength. |
| |
KeC [81ight—mmm———— |Moderate: |S11ght=—=m=r——-|Moderabe: | Severe: |Slight.
Keith ] | shrink-swell. | | shrink-awell, | low strength. |
! | [ | slope. | |
f | | [ | |
Le- - | Severe: |Severe: |Severe: | Severe: | Severe: |Severe:
Lamo Varlant | ponding. ! ponding. : ponding. ; ponding. ; ponding. = ponding.
|
Ln#: | | | ! | |
Las Animag——————— |Savere: |Severe: |Severe: | Severe: iBevere: |Moderate:
| sutbanks cave,| flooding. | fleoding, | flooding. | fleooding. | wetness,
| wetness. | : wetness., } i = flooding.
. f
[igeo—————m—m—— |8evere! | Severe: |Severea: | 8evere: | Severe: |Severe:
| sutbanks cave,| flooding. | fleooding, | flooding. | flocding. | excess soedium.
| wetness. | l wetnegs. I = E
| {
Lo | Severe: ISavere: {Severa: |Severe: {Severe: | Severe!
Lisco | eutbanks cave,| flooding. flooding, | flooding. | flocding. | excess sodium.
| wetness. | wetness. % 1 [
| |
Lp=—— e |Severe Severe: |Severe: | Severe: [3evere: Severe:
Lisco | cutbanks cave,| flooding, flooding, | flooding, | ponding, excess sodium,
| ponding. ponding. ponding. E ponding. g flooding. ponding.
|
MzB#¥: | I
Mantep==—m=re———-— |Severe: 8light-——m—wm Slight———————-= 1Slightm—————=—e {Moderate: Slight.
| cutbanks cave, | frost actlon.
| |
Satanta—--———————!Slight Slight | S1ight=—=——————— iModerate: Slight.

See footnote at end of table.

| frost aetion.
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Soil Survey
TABLE 12.-=BUILDING SITE DEVELOPMENT=--Continued
| | ] ] T I
S0il name and | Shallow i Pwellings | Dwellings [ Small | Local roads | Lawns and
map symbol |  excavations | wlthout | wlth |  commercial | and streets | landsecaping
| | basements ] basements { buliidings | f
] | | | | ]
] | i | |
MaCk: | | ! i |
Manter—————————— Severe: iSlight———————n [Slightmme—————— [Moderate: |Moderate: |S1ight.
cutbanka cave.s | ‘ glape. I frost sction. }
Satanta-——=m=————==|31ight [Slight —-l8light——mmmm——— | Moderate: [Moderate: 181l1ght,
; | ; slope. E frost action. |
i
Mc - Severe: |Severe: | Severe: | Severe: |Severe: |Severe:
Marlake cuthanks cave,| ponding. | ponding. | ponding. | ponding, | ponding.
P | | | |
Mi—mm e |Mcderate: |3evere: |Severe: |Severe: |3evere: |Moderate:
MeCook | flooding. | flooding. | flcoding. ﬁ flooding. | flooding. | flooding.
| | ! | |
NoD-——————— e [Moderate: [Severe: |Severe: | Severe: |Severe: | Moderate:
Norrest | depth to rock,| shrink-swell. | shrink-swell. | shrink-swell, | low strength, | slope,
| too eclayey, | | | slope. { shrink-swell. | thin layer.
| slope. | | | ] |
| | | f ! |
NoF | Severe: |Severe: | Severe: |Severe: |Severe: iSevere:
Norrest | slope. | shrink-swell, | slope, | shrink-swell, | low strength, | slope.
} | slope. | shrink-swell. | sglope. | slope, |
{ [ i | | shrink-swell. |
{ | I ! | ]
NpF#: ] [ I | | |
Norrest————————— | Severe: |Severe: | Severe: |Severe: |Severes: |Severe:
| slope. | shrink-swell, | slope, | shrink-swell, | low strength, | slope.
| | slope. | shrink-swell. | =lope. | slope, |
| ! ; | | shrink-swell. |
| | | |
Canyon——————mmm—— | Severe |Severa: | Severe: |Severe: |Severe: | Severe:
{ depth te rock,| siope. | depth to rock,i slope. | slope. | slope,
i slope. E 1 slope. i E } thin layer.
OtD*; | | I | | |
Oglalam——mm————— | Severe |8light—==—=—=—|8light==—c=—e—- |Moderate: |Moderate: |Slight.
% cuthanks cave.: % 1 slope. { frost acticn.
| |
Canyon-———m=————e | Severe [Moderate: | Bevere: | Moderate: [ Moderate: | Severe:
| depth to rock.! depth to rock.l depth to rock.| slope, | depth to roek.| thin layer.
| | | | depth to rock.] |
| } ! | | \
OtF#: | | | I I |
Oglala————m———=—m |Severe: [Severa: |Severe: |Severe: | Severe: |Severe:
| eutbankes cave,| slope. { slope. | glope. | slope. | =lope.
| slope. ! | | | |
! ! { | | |
Canyonue————————— | 3evere |Severe: |3evere: |Severe: |Severe: | Severe:
[ depth to roek,| slope. | depth to rock,| slope. | slope. | slope,
I slope. : } slope. I I { thin layer.
Rhe—mmm— - ———————— |S1ight=———————— [Moderate: |Moderate: {Moderate: |Severe: |31ight.
Riehfield | shrink-swell. | shrink-swell. | shrink-swell. | low strength. |
| ] ] | { |
RkG#: | | | | | I
Roek outerop. | f : : :
| | |
Tassel ——————————| Severe: {Severe |Severe: |Severe: |3evere: |Severe:
| depth to rock,| siope. | depth tv rock,! slope. | slope. | slope,
| slope. i | slope. { { : thin layer.
Ro, RoBe———————— |Moderate: [81light—————— |Moderate: 1Slight————————— |Moderate: |Moderate:
Rosebud } depth to rock.l 1 depth to rock. % | frost actlon. ‘ thin layer.
ReiD#: | | f i | |
Rosebud—————~r e |Moderate: |Slight————————— |Moderate: |[Moderate: IModerate: |Moderate:
i depth to rock.l | depth to rock.| slope. | frost actilen. l thin layer,
f

See foctnote at end of teble.
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TABLE 12.--BUILDING SITE

DEVELOPMENT—Continued
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I T { | [ [
8011 name and | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and
map symbol ! excavatlons | wlthout i with | commercial | and atreets | landscaping
] | basements | basements | bulldings |
1 | | T [ |
] ! | | } |
ReDk: | | | | | |
Canyon-————-———- |Severe: |Moderate: |severe: |Moderate: IModerate: |Severe:
| depth %o rock.| depth te rock.|l depth to rock.l slope, | depth to roeck.| thin layer.
[ | | | depth to rack.l |
! | | | | |
ReF*: | | | | | |
Rosebud-———————- {Severe: |Severe: | Severe: |Severe: | Severe: | Severe:
| slope. | slope. | slope. | slope. | slope. | slcpe.
| | | ] | f
tanyon—————-———w-=|Severe: |Severe: |Severe: |Severe: |Severe: |Severe:
| depth to rock,| alope. | depth to roek,| slope. | slope. | slope,
{ slape. : | slope. | | E thin layer.
| | |
SphB¥: | | | | | |
Sarben-————e—e———- |8evere: |S11ight——————e—v 1S1ight———————- Slight—wemwe——m |Slight—————mmm jSiight.
| cutbanks cave.| | |
| | | |
Bushep————ww==——— | Severe: |81ight———m~m—— |Slight—m—m————— Slight—-—emm——— |S1light———mam——— |Slight.
! cutbanks cave.} f | I
] |
SbD¥; | ! i | I
Sarben——————————— |3evere: 181ight——m——— |Slight—————wemm Moderate: |Slightm———————— |S11ght.
| cutbanks eave. | slope. [
] | | |
Bushep=————————— | Severe [Slight==m————-—]Slight————————w |Moderate: |81l1ight————m——mm | 811ght.
| cutbanks cave.} | slope. |
| |
10 I — [V ET- A ——— [N, -} — ARy Te— [S11ght=m=mmmm~—-|Moderate: |311ght.
3atanta % [ | | | frost action. 1
|
9tC, StDmummm—r—— [Slight——m—————— [81ightmmm————— [Slight~———==w-~|Moderate: {Moderate: {S1light.
Satanta | | | } slope. | frost acsion. |
I | | | i
Su | Severe: |Severe: |Severe: |Severe: |Severe |Severe:
Scott Variant | ponding. | ponding. | ponding. | ponding. | ponding, | ponding.
} ; | | | frost action. |
] | | |
Tai | Severe: |Severe: | Severe: |Severe: |Severe: |Severe:
Tassel | depth to rcek,| slope. | depth to rock,| Blope. | slope. | slope,
: alope. { | slope. i : ; thin layer.
|
VaD-m—— | Severe: [81ightm—s—mmm—=| 31 1ghte—m—————— |Moderate: |Slight——~——-——-——|Hoderate:
Valent | cutbanks cave.} | | slepe. | | droughty.
| | | |
VgFmm—enom e m e - —— |Severe: | Moderate: |Moderate: |Severe: Moderate! |Moderate:
Valent | eutbanks cave.| slope. | slope. | slope. slope., | droughty,
} l i | ! | slope.
VAR e mmm e {Severe: [81igh e e |3iight-——=——mrm—— |siight———-=-m—m Slight———=—w—m—- | Moderate:
Valent | eutbanks cave.l = droughty .
| [
van — |3evere: 181ight=—m————— |81light——————— |Moderate: Slighte—m————— |Moderate:
Valent { ecutbanks cave. | | slope. : droughty.
{
R e et | Severe: | Moderate: {Moderate: | Severe: Moderate: [Moderate:
Valent | cutbanks cave.| slope. | slope. | slope. | slope. | droughty,
| | | alope,
| !
Yab I Severe: | 811ght—m———rr— |Slight———m—=——= | Mederate: |Slight=m—ee——n Moderate:
Valentine | ecutbanks cave.| : | slope. I droughty.
| |
VnE- - |Severe: |Moderate: [Moderate |Severe: |Moderate: Moderate:
Valentlne | cutbanks cave.| slope. | slope. | slope. | slope. | droughty,
| | | ! | slope.
| I | ! |
vaF i3evere: |Severe: |Severe |Bavere: |Severe: Severe:
Valentine | cutbanks cave,| slope. | slope. | alope. | slope. | slope.
| slope. | t i ]
| | | ! I

See footnote at end of table.
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TABLE 12.,--BUILDING 3ITE DEVELCPMENT--Continued

[ [ [ I I [
8011 name and | Shallow | Dwellings | Dwellings | Small | Loeal roads | Lawng and
map symbol | exeavations | without | with |  commercial | and streets | landscaping

| | basements | nasements | buildings ) |
| | | | | 1

ViR e e e | 811Eh tmm e e |81light—ma—meam—— [81ighte——mm———e |81ight=mmmme——m {Moderate: |S1light.
Vetal ] | | ] | frost actien. |
[ | | | | |

L o | S1light=m——————— |31ight——————- |siight———-————=~ |Moderate: |IModerate: |slight.
Vetal [ | | | slope. | frost actlon. |
|

[ l | L l

* See description of the map unit for composition and behavior characteristics of the map unilt.



Box Butte County, Nebraska

[Some terms that describe restrictive soll features are defined in the Glossery.
Absence of an entry indicates that the scoll was

nglight,"
not Pated]

"moderate,” "good,"

rigip,"

TABLE 13.

~—-SANITARY FACILITIES

and other terms.

191

See text for definitions of

I ! !
3011 name and ] Septic tank | Sewage lagoon | Trench | Area | Daily cover
map symhol | absarption | areas sanitary [ sanitary | for landfill
| fields | landfill tl landfill I|
| [
| | ! |
Ao —_— ~—~=|Moderate: | Moderate: |Severe |Moderate: |Fair:
Alliance | depth to rock. | seepape, | depth to rock. | depth to rock. | area reclaim,
} } depth to rock. i I } thin layer.
AcB, ACCmmmmm——————— |Moderate: [Moderate: |Severe | Moderate: | Patr:
Alliance | depth to rock. | seepage, | depth to rock. | depth to reck. | area reclalm,
[ | depth to rock, | | | thin layer.
1 | slope. | I }
| | | | |
ArD*, ArCH*: | | | ! |
Alllance=———————==x |Moderate: |Moderate: I8evere | Moderate: |Fair:
| depth to rock. | seepage, | depth to rock. | depth to rock. | area reclalm,
I ! depth to rock, | I ] thin layer.
| | slope. | I |
| \ f i |
Rosebud—————sumwm——— | Severe: |Severe: |Severe |Severe: {Poor
| depth to rock. | depth to rock. | depth to rock. ! depth to rock. i area reclelim.
| [ | f
ArD#: | | | | |
Alliance———————w——— |Moderate:! |Severe: iSevere |Moderate: |Faip:
| depth to rook, | slope. | depth to roeck. | depth to rock, | area reclaim,
| slope. ] | | slope. | slope,
| } % { | thin layer.
] |
Rosebud———————————— |Severe: |Severe: | Severe iSevere: |Poer:
| depth to rock. | depth to rock, | depth to rock. i depth to rock. | area reclaim.
i | slope. | | i
| | | | |
Ba, BbB-—————e—mm—— | Savere: |severe: | Severe |Severe: | Poor:
Bankard [ flocding, | seepage, | flooding, | flooding. | seepage,
| poar filter. h flooding. i too sandy. E I teo sandy.
|
Br -—[Moderate: |Moderate: | Moderate: |Moderate: | Good.
Bridget r filocding. | seepage. i flooding. { flooding. I
Br3, Brl——————————— |Slight———————mm |Moderate: |8lightm————r——— |311ght—m————————— |Good.
Bridget ] | seepage, | | |
| | slope. ! | |
| | | | |
BuR¥, BuC¥®: | | | |
Bughepr-——===——————— |Moderate: |Severe: |Severe: |Severe: | Fair:
| depth to rock. | seepage. | depth to rock, | seepage. | area reclalm,
| | 1 seepage. I ; thin layer.
| |
JaY Bl m = e = 1811ightenmmmm————— |Severe: |Sevare: |Severe: | Good.
| | seepage. { secpage. f Seepage. J
|
BuD#*: | I ! ! !
Busherw=——==—=—————-|Moderate: |8evere: | Severe: |Severe |Fair:
| depth to rock. | seepage, | depth to reck, | seepage. | area reclalm,
| | slope. % seepage. 1 1 thin layer.
| |
JRyEmm—————————— [81ight==mm=————— |Severe: |Sevaera: |severe: |Good.
! | seepage, | seepage. | seepage. |
| | slope. | ] |
| | | [ |
BvGH#: ! ! J | |
Busher———————weme—— |Moderate: |Severe: |Severe: |Severe: |Falr:
| depth to rock. | seepage. | depth to rock, | seepage. | area reclalm,
| | ! seepage. { { thin layer.
|

8ee footnote at end of table.
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TABLE 13.--SANITARY FACILITIES--Continued

Soil Survey

| | [ { ]
8011 name and i Septic tank | Sewage lagoon | Trench | Area f Daily cover
map symbol | absorption | areas | sanltary | sanitary ! for lapndfill
! fields ! | landfill | landfill |
] | [ | [
1 | | | ]
BvCE: | | | |
Taggel ———————————m |Severe: |Severe |Sevare: |Severe: |Poor:
| depth to rock. | aeepage, | depth to rock. | depth to rock. | area reclain.
1 | depth tc rock. | }
! ! [ | |
ByFe: ] | [ | |
Bugher--~====-=—---|3evere; |8evere |Severe: | Severe: | Poor:
| slope. | seepage, | depth to rock, | seepage, | slope.
| | slope. | seepage, | slope. |
| | | slope. | |
| f | | I
Tasgel—m——e— e ——— |Severe |Severe |Savere: {Severe: {Foor:
| depth to rock, | seepage, { depth to roeck, | depth to rock, | area reclalm,
[ slope. | depth toc rock, | slope. | slope. | alope.
| | slope. | | |
I | ! | |
caf-——— |Severe: fSevere: | Severe: | Severe: | Poor:
Canyon { depth to rock, | depth to rock, | depth to rock, | depth to rock, | area reclaim,
| slope. | Bslope. | slope. | slope. | =mall stones,
! | | | | slope.
| | | | |
CbB | Severe: |3evers: |Severe: |Severe: |Good.
Craft | flocding. | seepage, | £flooding. | flooding. [
; | flooding. } , I
Clmmmtm e e | 811ghtmm— e e |Moderate: [Siight—m————m— o |Slight———wmamm—e | Good.
Creighton | seepage. : = I
|
CeR, CeCmmm—————mmua [81ight=——=m==m——=|Moderate: |8lightme———————— |s1light~r—————~ |Good.
Creighton | | seepage, | | [
| 1 glope. ; :
CeD |Moderate: |3evere: [ Moderate: Moderate: |Fair:
Creighton | siope. { slope. { glope. | slope. | slope.
|
CnD*: | [ | |
Creighton-—we——m—e——— |Moderate: |Severe: tModerate Moderate: |Fair:
| sliope. l slope. f slope. | slope. : slope.
Norrest——=c——macau. |Severe: | Severe: |Savere: Severe: | Poor:
| depth to rock, | depth to rock, | deapth to rock. depth to rock. | area reclaim,
| perca slowly. ; slope. ; ] ’ hard to pack.
|
CnF*: . I | I J
Crelghton—————————- | Severe | Severe: | Severe: Severe: {Poar:
| slope. | slope. | slope. | slope. | slope.
! | | ;
Norregt————-——-==~--|Severe: |Severe: |Severe: |Severe |Poor:
| depth to rock, | depth to roeck, | depth to rock, | depth to rock, | area reclaim,
| percs slowly, | slope. | slope. | slope. | hard to pack,
I slope. % = { % slope.
DaB, DaD——=mm—rm————— | Severe: |Severa: I Severe: |Severe |Foor:
Dalley | poor filter. | seepage. | seepage, | seepage. | seepage,
I % too sandy. | & too sandy.
]
DrB - =] Slipghteme e ———— | Moderate: | 814ight mmmm—m————— |S1light———w—an——— |Good.
Duroc | | seepage, I | ]
} | slope. | | i
| | | | i
3 | Severe: | Severa: |Sevepre: | Severa: | Good.
Duroac = flocding. ; flcoding. g flooding. , flooding. f
[£1] - _— [Moderate: |Moderate: |Moderate: | Moderate: |Fair:
Goshen | flooding. | seepage. | flooding, | fleoding. | too elayey.
g : { too clayey. f :

See footnote at end of table.
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wetness.

] [ I | [
Soill name and | Septic tank | BSewage lagoon | Trench | Ares | Daily cover
map symbol | absorption | areas I sanitary I sanitary | for lLandfill
! fields | | Jandfill | landfill i
\ I [ | |
i | | | {
Hm - | Severe: |Moderate: |Severe: |Moderate: |Fair:
Heminglfaord | percs slowly. | seepage, | depth to rock. | depth to rock. | area reclaim,
! | depth to roek. | | | thin layer.
f | I } | .
HuB, HMC———=a—e———— | Severa: |Moderate: | Severe: | Moderate: |Fair:
Hemingford | peres slowly. | seepage, ! depth to rock. | depth to rock. | area reclaim,
\ | depth te rock, | | | thin layer.
| | slope. | | |
! I | | f
Ho - —— | Severe: |Severe: | Severe: |Severe: | Poor:
Hof'f'land | ponding, | seepage, | seepage, | seepage, ! seepage,
| poor filter. | ponding. | ponding, | ponding. ] too sandy,
| | | too sandy. I ‘ ponding.
| [ |
ImG*: | | | | |
Imlayem——————————— | Severe [3evers: |Severe: |Severe: [Poor:
| depth te pock, | depth to roeck, | depth to rock, | depth to rock, | area reclaim,
} slope. | slope. | slope. | slope. | slope.
| | i |
Rock outerep. [ i | i i
} | | | |
IpB— - - |Severe: {Severe: |Savere: | Severe: |Poor:
Ipage | wetness, | seepage, { seepage, | seepage, | seepage,
| poor filter. | wetness. | wetness, | wetness. | too sandy.
| | | too sandy. | |
| [ | | i
JaB=——————ee—ee——— | Severe: [Severe: | Severe: |Severe: | Poor:
Janise | wetness, | seepage, | wetneas, | wetness. | excess sodium.
| perecs slowly. | wetnass. | excess sodium. | i
] | | |
JeB—m e mm |Severe: |Severe: |Moderate: | Moderate: fGood.
Janize | percs slowly. | seepage. | flooding. J flooding. |
} | |
Jns {Severe: |Severe: |Severe: | Severe: | Poor:
Janise | wetness. [ flooding, | wetness, | wetness. | execess sodium,
| ; wetness. | excess sodlum. , !
| |
Jo - |Moderate: jModerate: [Severe: IModerate: |Poor
Janise | flocding, | seepage. | excess salt. | fleeding. | excess sodium.
| percs slowly. | | | |
| |
B I8light———m—————o |Severe: iSiight————————- | Severe: [Good.
Jayem | seepage. | | seepage. I
I | |
JxB, JyB, Jyf————— [ 75} T — [Severe: |Severe: | Severe: |Gocd,
Jayem | seepage. | seepage. ; seepage. }
! | :
B [SLight—————— |Moderate: |Siight——————wm—e [slight—————————— {Good.
Keith | seepage. 1 i }
KeB, Kefauwawamuue—— |S11ght mmeme e |Moderate: |811ght————==—mem [Slightmrme————r— |dood.
Xeith | seepage, | | |
| ! slope. 1 : {
!
Lg~—m - |Severe: |Severe: |8evere: |Severe: |Pocr;
Lamo Variant | ponding. | ponding. | ponding. ! ponding. : ponding.
| | |
Ln%: | | | | ]
Lag Anlmig~—————--—=|Sevepre: |Severe: {Severe: | Severe: | Fair:
| flocding, | seepage, | flooding, | fiooding, | too sandy,
| wetneas. | flooding, | seepage, | seepage, | wetness.
} | wetneses. : wetness. ! wetnese . !
|
Lisco———————————o |Severa: |Severe: |Severe: | Severa: |Poar:
| flecding, | seepage, { fleoding, | flooding, | excess salt,
wetness. | flooding, | seepage, | seepage, | excess godium.
| | watness. = wetness. l
i i

See footnote at end of table.
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TABLE 13.——SARITARY FACILITIES--Continued

Soil Survey

| I [ [
Soil name and | Septie tank | Sewage lagoon | Trench | Area | Datly cover
map symbol abtsorption ! areasg | sanltary | sanitary |  for landfill
fields ; : landf11l ; landfill =
| I | {
Lo — Severe: |8evere: |Seveare: | Severe; | Poor:
Lisco flooding, | seepage, | flooding, | flocdling, | excess salt,
| wetness. [ flooding, | seepage, | seepage, | excess sodium,
{ wetness. f wetness. , wetness. |
|
pe—me— e e e e e e | S@VEDPE: |Severe: |Severe: |Severe: |Poor:

Lisco flocding, | seepage, | flooding, | flooding, | pondlng,
| ponding. | fleoding, | seepage, | seepage, | excess sodium.
} n ponding. = ponding. { pending. i

|
MaBN: | | | |

Mantep-———-————— | Severe: |Severs: |Severe: |Severe: iFair
| poor filter. | seepage. } seepage. | seepage. | too sandy.
| | |

Jatanta |S1ight —-|Moderate: | Moderate: [8light——————————m | Fairp
f E seepage. : too clayey. ; I tao clayey.

MaC#*: } } | | |

Mantepr————em———— |Severe: |Severe: | Bevere: |3evere: |Fairp
f poor fllter. { seepage. : seepage. | seeapage. } too sandy.

|
Satanta |Slight |Moderate: |Moderate: |8light—————————— |Fair:
I | seepage, | too elayey. i | toc clayey.
] ! slope. } | |
] | | [

Yo -|Severe: |Severe: |Severe: |Severe: | Poor:

Marlake | pondine, | seepage, | seepage, | seepage, | seepage,
| poor filter. | ponding. | ponding, | ponding. | too sandy,
| : 1 too sandy. { i ponding.

L Lo P |Severe: | Severe: | Severe: |Severe: |Good,

Mclook = flonding. | floeding. | flocding. i flooding. |

] | | |
NoD———— o | Severe: |Severe: |8evere: |Severe: | Peor:

Norrest ! depth to rock, | depth to reck, | depth to rock. | depth to roek. | area peclaim,

| perecs slowly. , slope. } ; J hard to pack.
B L) e —— fSevere |Severe: iSevere: |Severe: |Poor:

Norrest | depth to rock, | depth to rock, | depth to roeck, | depth to roek, | area reclalm,
| percs slowly, | slope. | slope. | slope. | hard to pack,
| slope. | | | | slope.
| | | | |

NpF#: | f i | |

Norrest—————-m————— | Severe [Severe: {Severe: | Severe: |Poor:
| depth to rock, ! depth to rock, | depth to rack, | depth to roek, | area reclaim,
| pereca slowly, | slope. { slope. | slope. | hard to pack,
| slope. % l { 1 slope.

fanyon-————=—wmema— I8evere | Severe: [Severe: |Severe: iPoor:
| depth to rock, | depth to rock, | depth to roek, | depth tc roek, | area reclaim,
| slope. | Blope. | slope. | slope. | small stones,
| } | | | slope.
| | I f |

OtD#*: I ] ! |

Oglalim————— s e——— |Moderate: | Severe: |Severe: | Moderate: | Fair:
| depth to rock, | slope. | depth to rock. | depth %o rock. | area reclaim,
| peres slowly. 1 { | : thin layer,

|
Canyon———————-mmme_ |Bevere: |Bevere: . |Severe: | Severe: |Poor:
{ depth to rock. | depth to rock. | depth to rock. | depth to rock. | area reclaim,
| | ] | | small stones,
| ! [ | |

OtP*: | | ! [ !

Oglala-———em———————— |Bevere |Severe: |Severa: |Severe: | Poor:
| slope. | slope. | depth to rock, | slope. | slope.
] ! | |
] | I |

See Tootnote at end of tabie.

} slope.
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| ! [ | |
301l name and ] Septic tank | Bewage lagoon | Trench | Area | Daily cover
map symbol | absorptlon | areas | sanitary | sanltary { for landgrill
] fields | | landf1lil i landfill I
| f t | |
| | | | |
OtF#: ! | | | |
Canyon-—————————==— |Severe: |Severe: |Severe: |Severe: |Poor:
| depth to roek, | depth to rock, | depth to rock, | depth to rock, | area reclaim,
| slope. | slope. | slope. | slope. } small stones,
I = ] 1 slope.
R e e e |Moderate: [8light——m e |Moderate: | Slighte==m———=—=e|Falr:
Rienfield : percs slowly. ] { too clayey. | too clayey.
| |
RKG*: 1 | | |
Rock outcrop. ! 1 ! |
|
Tassel-———————————— | Severe: | Severe: | Severe: | Severe: Poor:
| depth to rock, | seepage, | depth to roek, | depth to rock, | area reclaim,
| slope. | depth to rock, | alope. | slope. | slope.
! | slope. | | |
[ | | | |
Ro, ROBwmw=rme—————— }Severe: |3evere: |Sevepre: |Severe: |Poor:
Rosebud & depth to rock. 1 depth to rock. ‘ depth to rock. I depth to rock. I area reclaim.
RaD¥%: | i | | |
Rosebudw———————=—={Severe: |Severe: {Severe: |Severe: {Paor:
} depth to rock. } depth to rock. % depth to rochk. % depth to rock. I area reclaim.
Canyon——=—————m————— |Severe: | Severe: [Severe: | Severe: |Pocr:
| depth to rock. | depth te rock. ! depth to rock. | depth to roeck. | area reclaim,
= % 1 } i small stones.
RsF*; ! J | | |
RoOsebUd-————— e | Severe: |3evere: {Severe: |8evere: [Poor:
| depth to roesk, | depth to rock, | depth to rock, | depth to rock, | area reclaim,
E slope. { slope. E glope. r slope. | slope.
i
CanyoNmmmm————————— [Severe: |Severe: |Severes: |Severe tPoor:
| depth to rosk, | depth to rock, | depth to rock, [ depth to rock, | area reclaim,
| slope., | slope. | slope. | glope. | small stones,
| | | I | slope.
| | | | |
ShB#*, SbD#*: \ f [ f
Sarben———e—m=—————— |Slight———————— |Severe: |Moderate: |Slight=me——————— tGood.
u sespage. I too sandy. i i
Bushep-———————————— {Moderate: | Severe: | Severe: | Severe: | Pair:
| depth to rock. | seepage. | depth to rock, | seepage. | area reclaim,
I k i SeeDags. { 1 thin layer.
3t —_— ——|81ight——mm————— [Moderate: |Moderate: | Slightmma————n— {Patir:
Satanta ; { seepage. { tco clayey. ; } too clayey.
5tC —— |Slight———em————— Moderate: Moderate: | Siight—————w==m=—— {Fair:
Satanta [ | seepage, | too clayey. | | tco clayey.
: ; slope. E ; |
3tD - -|81ight— e |Severe: |[Moderate: I8light==————o———- |Pair:
Satanta H | slope. 1 too clayey. | : too clayey.
!
Sty - | Severe: [Severe: | Severe: | Severe: |Poor:
Scott Variant | ponding, | ponding. | depth to rock, | ponding. | ponding,
| = 1 ponding. = : thin layer.
|
TaP——m e — o ——— |Severe: |Seversa: |Severe: | Severe: |Poor:
Tassel | depth to rock, | seepage, | depth to rock, | depth to roek, | area reclaim,
| slope., | depth to rock, | slope. | slope. | slope.
| { slope. | | |
| | I |
YaD- - -|Severe: |Severe: |Severe: |Slighte—mm—————— {Poor:
Yalent } poor Pilter. } secpage. % too sandy. ‘ | too sandy.

See footnete at end of table.
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TABLE 13.--3ANITARY FACILITIES~-Continued

Sail Survey

! ! | |
Sol1l name and | Septic tank i Sewage lagoon | Trench ] Area | Dally cover
map symbol | absorptlon | areas | sanitary sanltary | for landfill
| flelds | | landfill landfill |
| | ! [
| | ! | |
Vak | Severe: |Severe: | Severe: | Moderate: | Poar:
Valent | poor filter. | seepage, | too sandy. | slope. | too sandy.
I ﬁ slope, { =
VAR, VAD=wme e | Severe: |Severe: | Severe: Slighte—mem———— {Poor:
Valent { poor Fillter. | seepage. | too sandy. | too sandy.
| | |
VdE-- |Severe: |3evere; |Severe: Moderate: | Poor
Valent | poor rilter. | seepage, | too sandy. | slope. | too sandy.
; : slope., ; | |
|
VYnD-- !Severe: |severe: |Severa: Severe: |Poor
YValentine | poor rilter. | seepage. | seepage, seepage. | seepage,
; l f too sandy. { | too sandy.
|
VnE—= e | Severe: |severe: | Severe: | Severe: | Poor:
Valentine | poor filter. | seepage, | seepage, | seepage. | seepage,
f , slope. | too sandy. } I too sandy.
|
VnF-- | severe: |Severe: |Severe: |Severe: | Poor:
Valentine | poor fillter, | seepage, | seepage, | seepage, | seepage,
| slope. | slope. | slope, | slope. | too sandy,
| i | too sandy. | { slope.
| {
ViB, Vtlmmmmmmmmmmem [ Slightee e ——— |Severe: {Severe: | Severe: |Good.
Vetal I J seepage. | seepage. | i
| ]

| seepage.
!

* See description of the map unit

for compesition

and behavior characteristics of the map unit.
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"good," "faie," "poor," "probable," and "improbable."
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See text for definitlons of

Ausence of an entry indicabes thet the soll was

not rated]
1 | } |
3011 name and ] Roedfill Sand | Gravel | Topsoll
map symbcl | | |
| | |
i [ [
| | |
Ae, AcB, ACCm————————a |Fair: | Improbable: | Improbable: |Good.

Alliance | area reclaim, | excess fines. | excess fines. |
| thin layer. | | |
| I | |

APB%, ArCH: ] | ] |

Alllance————m———————o |Fair: | Improbable: | Improbable: {Good.
| area reclaim, | excess fines. | excess fines. |
{ thin layer. I ’ |

|

Rogebud——————— =i | Pocr: |Improcable: | Improbable: |Fair:
| area reclaim. | excess fines. | excess fines. | area reclaim.
} | | |

ApD¥: | | ] |

Alliance-——————-————- jPalr: | Improbable: | Improbable: {FPalr:
| area reclaim, | excess fines. | excesa fines. | slope.
| thin layer. ] ! [

! | |

Rosebud-————————————— | Pocr: | Improbable: | Improbable: |Fair:
| area reclaim. | excess fines. | excess flnes. | area reclailm,
: ] { { slope.

Ba |Good——mem e — | Probablégewemma——————— | Improbable: {Poor;

Bankard 1 ] | too sandy. | too sandy.

| i !
BbB - —|Good | Probablemme——wemm———— | Improbanle: |Poor:

Bankard | i | too sandy. | small stones,
i | i | area reeclaim.
| | | |

Br, BrB, Br{- jaood- | Improbable: | Improbable: | Good.

Bridget ; | excess fines. | exceas fines. |

| | |
BuE#*, BuC*, BuD*: ] ! | |

Busher |Fair: !Improbable: |Tmprobable: |Patir;
| area reclaim, | excess fines. | excess fines. | too sandy-
| thin layer. ; E {
|

Jayem [Good—= | Improbable: | Improbable: jFair:

] f excess fines. | excess fines. , too sandy.
| |
| | ] i

Bvl#: | i |

BUShEr==m——————————— |Pair: |Improbable: |Improbable: |Fair:
| area reclaim, | exceas fines. | excess fines. | too sandy.
| thin layer. ll 1 Il
| |

Tasgel=—————————————— IPoor: |Improbable: | Improbable: jPoor:
| area reclaim. 5 excess fines. [ excess fines. = area reclalm.
| |

ByF*: ! | | |

Busher - |Fair: | Improbable: | Improbable: |Poor:
| area reclaim, | excess fines. | excess fines. | slope.
| thin layer, | | |
] slope. | | {

| |

Tagsel m——————— e | Poor: | Improbable: | Improbable: |Poor:

| area reelalm. | exeess fines. | excess fines. | area reclailm,
| | | slope.
| i |

|

See footnote at end of table.
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Soil Survey
TABLE 14.--CONSTRUCTION MATERIALS——Continued
! ) ] 1 1
8011 name and | Roadfill | Sand | Gravel | Topsoil
map Bymbol I { |
| | i
| ! |
| | |
CaF -~ | Poor: Inprobable: |Improbable: |Poor:
Canyon | area reclaim. excess fines. | excess fines. | area reclaim,
| 1 | small stones,
! ! | slope.
| | | |
CbB | Good | Improbable: | Improbable: |Good.
Craft | | excess fines. | exeess fines.
] |
Ce, CeB, CeC | Good -—{Improbable: | Improbable: Good.
Creighton ] excess fines. | excess fines.
} i ] |
CceD | Good | Improbable: | Improbable: |Pair:
Crelghton | % excess [ines. | excesr fines. | slope.
| |
CnD*: ] | |
Creighton——e—e———aw—— | Good | Improbable: | Improbable: Fair:
| | excess fines. | exeess fines. | slope.
| | | |
NOPPreStemmmw— e e | Poor: | Improbeble: | Improbable: |Poor;
| area reclaim, | exceas fines. ] excess fines. | thin layer.
| low strength. | | |
] | | ]
CnF#; | | | |
Creighton | Good | Improbable: |Improbable: }Poor:
| | excess fines. | excess fines. | slope.
| | ] |
Nerrest————-——-——————| Poor: | Improbable: | Improbable: | Poor:
| area reclaim, | excess fines. | excess fines. | thin layer,
| low strength. I | I slope.
| |
DaB, DaD | Good- - |Probable———me—emeemeee | Improbable: |Fair:
Dalley i { | tooc sandy. | toc sandy.
|
DrB |Good- I Improbable: | Improbable: |Good.
Duroe ! & aexcess ines. | excess fines, |
| . | |
Du | Good | Improbable: | Improbable: |Good.
Duroc f { exceas fines. | excess fines. |
| |
Go |Fair: | Improbablie: [Improbabie: |Good.
Goshen 1 low strength. 1 excess finea. i excess fines.
{
Hm, HmB, HmC———————mee | Poor: | Improbablie: | Improbable: |Gooad.
Hemtingford | thin layer. [ excess fines. | excess fines. |
| | |
Ho | Poor: [Probable=e——————————— | Impraobable: | Boor
Hoffland | wetness. | | too =andy, | thin layer,
: ; I | wetness.
!
ImG*: i ! i |
TMlay———mm——————————— | Poor | Improbable: | Improbable: |Poore:
| area reclaim, excess fines, | exeess fines. | ares reclaim,
| slope. | | small stones,
! | \ | slope.
| [ | |
Rock outsrop., { } { :
IpB - == G00d—=m— e |Probable——————mmmm——— | Improbable: |Poor:
Tpage | | | tooc sandy. | thin layer.
| | |
JaB-m e e e | Fair: | Improbahle: | Improbable: |Poor:
Janige | wetness, | excess fines. | excess fines. | excess sodlum.
| | f
JeB-— — e | BOOd-——— ——— e ! Tmprobable: |Improbable: |Falr:
Janlse ; | excess flnes. | excess Tines. | too sandy.
1 '

See footnote at end of table.
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| area reclaim.

excess fines.
|
l

excess flnes.

area reclalm,
small stones,
siope.

I | |
So1l name and Roadfill | Sand | Gravel | Topsoil
map symbol | | |
| | |
| | 1
| ] |
Jn |Fair: | Improbable: | Improbable: |Poar:
Janise | low strength, | excess flnes. | excess Tines. | exeess sodium.
| wetness. ] | i
{ | | |
Jo-—— | Good =|Improbable: | Improbable: |Poor:
Janlise i | excesa fines. | excess Tines. I excess sodium.
|
Js8 1G00d=——=meem——mm=———=! Improbable: | Imprebable: |Fair:
Jayemn 1 | excess fines. | exceas fines. | too sandy.
| | |
JXBe=m———= | Good | Improbable: Improbable: |Falr:
Jayem | | excess fines. excess fines. E too sandy.
) [
JyB, JyCem———mwmm—————— | Bo0d==~m=——=——————=——| Improbable: | Improbable:’ iGood.
Jayem | | excess fines. | excess fines. |
|
Xe, KeB, KeC——r————— | Pair: | Improbable: Improbable: | Gocd.
Keith | low strength. | execess fines. excess fines. |
| ! |
Lg-—————=e—————e—————=| Poor: | Improbable: Improbable: |Poor:
Lamo Varlant | wetnese. | excess fines. excess fines. | wetness.
| | | |
Ln*: I | | |
Las Animas————————=—— |Fair: |Probable=———mm——————— | Improbable: [Good.
| wetn=ss. ; excess [ines. |
i
LiBgomm———— e m——— |Falr Probable~———=mmme————— | Improbable: |Poor:
| wetness. | | too sandy. | excess sodlum.
| | [ ]
Lo - |Falr: |Probable~=—————r————o | Improbeble: |Poor
Lisco | wetness. | I too sandy. I excess sodium.
|
Lp - -|Poor: Probable-~———————————=]JImprobable: |Boor:
Li | wetness. | excess fines. | wetness,
{ | | | excess sodium.
| | | |
MaB#®, MaC%*: | | | |
Manter |Good | Improbable: {Improbable: {Good.
| | excess fines. | excess fines. {
| | |
Satanta |Good —|Improvable: | Improbable: |Good.
] | excess fines. | excess fines. |
| | ]
Me—-— —— —=|Panr: [Propable———————————— | Improbable: |Poor:
Marlake | wetness. ] | toco sandy. | thin layer,
[ I I | wetness.
| | | |
Md- - | G0 0dum e e | Improbable: | Improbable: |Good.
McCook | | excess Tlnes. | excess filnes. }
| - ]
NoD-- -|Poor: | Improbable: |Improbable: |Poor
Norpest | area reclaim, | excess fines. | excess fines. i thin layer.
} low strength- | l =
|
NoF- | Poor: fImprebable: | Improbable: |Poor:
Norrest | area reciaim, | excess fines. | excess fines. | thin layer,
| low strength. t : I slope.
! |
NpP#: | | i I
Norrest=—————————s=m— | Poor: | Improbable: | Imprebable: |Poor:
| ares reclaim, | exzeess fines. | excess flnes. | thin iayer,
k low strength. } ‘ ; slope.
Canyon-=—————————w—== |Poor: | Tmprobable: | Improbable: {Poor:
[ | !
| !
| ]
{ |

!
|
|

See footnote at end of table.

}
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TABLE 14.-=CONSTRUCTION MATERIALS--Continued
| ] ] [
Soil name and | Roadfill ] Sand | Gravel | Topsoil
map symbol | | | }
] } | |
| [ | |
1 | | |
OtDE: } | | |
Oglala | Poor: iImprobeble: i Improbable: |Good.
| thin layer. | excess flnes. | excess fines. |
| | | |
Canyon | Poor | Improbable: | Improbable: [Poor:
| area reclaim. | excess fines. | excess fines. i area reclaim,
! 1 | | small stones.
| [ |
OLF#: | ! ! |
Oglala——————— .. |Poor: | Improbable: |Improbable: |Poor:
| thin layer. 1 excess flnes. | excesg fines. | slope.
| | |
Canyon - - |Poor { Improbable: | Improbable: | Poore:
[ area reclaim. | excess fines. | excess fines. | area reclaim,
| | | | small stones,
, } ; f slope.
Rh —— - |Poor: | Improbable: | Improbable: {Poor
Richfield | low strength. | excess fines, | excess fines. | thin layer.
| | [ |
RkG*1 | ! | |
Rock outcrop. ; : i |
| !
Tasspl—rmeem—— e — . — {Poor: !Improbable: |Improbable: [Poor:
| area reclaim, | excess fines. | excess fines. | area reclaim,
| slope. [ | | slope.
| | |
Ro, ROBe—————mm—emmeen |Poor: |Improbable: | Improbable: IPal
Rogebud | area reclaim. | excess fines. | exceas fines. | rea reclaim.
| | i |
RaD#*: ] t |
RoSebude——c—mm e m——— | Poor: FImprobable: | Improbable: |Fair:
| area reclaim. | excess fines. excess fines. area reclaim,
|
CANYON—mme—eeee— cmem=— | Poar: Improbable: Improbable: Poor;

RaW#®:
Rosebud————— e

CANYON=—————————— e

SbB*, SbD*¥*:

Sarben-——————————————

Bushep———mmos e e

StB, 8tC, StD-—mm——=m=—
Satanta

Scott Varlant

TaF-- [—
Tassel

| area reclaim.

| area reclaim.

area reclaim.

| area reclaim,
i thin layer.

| thin layer,
| wetress.

See footnote at end of table.

exceas fines.

Improbable:
excess fines.

excess flnes.

Improbable:
exaess fines.

!

|

|

|

|

|

|

!

|
{Improbable:
|

{

|

|

|

|

|

| Improbable:

| excess fines.
|

|

| Improbable:

| excess fines.

|
Improbable:
excess fines.

|

|

|

|

| Improbable:
} excess fines.
!

excess lines.

Improbable:
excess fines.

excess filnes.

Improbable:
excess fines.

|

|

|

]

|

|

|

|

|

|
:Improbable:
|

|

|

|

|

[

|

| Improbable:

| excess fines.
{

|

{Improbable:
excess fines.

Improbable:
excess fines.

I'mprobable:
exceas fines.

area reclaim,
small stones.

Fo
lope.

Poor:
area reclaim,
small stones,
slope.

Fair:
toc sandy.

Fair:
teo sandy.

Good.

Poor:
thin layer,
wetness.

cor:
aree reclaim,
3lope.

i
I
|
!
]
|
f
|
|
|
|
|
I
|
!
I
i
i
|
[
|
:
|
|
I
|
i
|
!
|P
|
|
I
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TABLE 14,--CONSTRUCTION MATERIAL3--Continued

| | i
801l neme and | Roadfill | Sand Gravel | Topsoll
map symbol | ! !
| ] |
| | |
| | |
VaD, VaE———mrr———————— | Good=——mm e — |Probable-—————w—m————— | Improbable: |Poor:
Valent | 1 l too sandy. | too sandy.
| 1 |
VdB, VdD-- | Good |Probable—————mm===— ~=[Improbable: |Fair:
Valent | | | too sandy. | too sandy.
] I | i
VAR m— e |Gooa | Probabl @~—————————— | Improbable: [ Fatp:
Valent | | | too sandy. | too sandy,
‘ 1 l l slope.
ThD, Tnlem—————— e |Goodm——mmmm | Probable=——em——we————| Improbable: |Poor:
Valentine } | | too sandy. I toco sandy.
| |
VnF ————|Falr: |Probable—=————mm————=- t Improbable: |Poor:
Valentine | slope. | | too sandy. | teo sandy,
g } I : slape.
V4B, VtQe—mmem—————— e {Good- | Improbable: | Improbable: |Good.
Vetal 1 excess flnes. | exeess filnes. s

¥ See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 15

-=WATER MANAGEMENT

[Some terms that describe restrictive soll features are defined in the Gloasary.

"alight," "moderate," and "severe."

Sail Survey

See text for definitions of

Absence of an entry 1lndicates that tie soil was not evaluated]

Limitations for-—

Features affectlng--

slope.

| [
8cil name and | Pond [ Embankments, | I [ Terraces I
map symbol | resarvolr | dikes, and | Drainage { Irrigation | and | Grasaed
| areas : levees 5 F : diversions ! waterways
I
| [ i | | |
Ac, AcB-————mmm——— | Moderate: fSevere: |Deep to water |Favorable—————- |Erodes easily |Erodea easily.
Allizance | seepage, [ piping. f | | i
| depth to rock. 1 } I I I
|
L [Moderate: | Severe: |Deep to water |[Slope—————————o |Erodes easlly |[Erodes easily.
Alliance | seepage, | plping. | | I !
! depth to rock,! | [ | |
| slope. | [ | | f
I f I | [ [
ArB¥: ! [ | | ! |
Alllance———-———--|Mcderate: | Severe: IDeep to water |Favorable——rm—m=— |Erodes easily |Erodes easily.
| seepage, | piping. I | | I
: depth to rock.} ‘ 1 I }
Rogebud-—-——————=c- |Moderate: | Severe: IDeep to water |Depth to roek |Depth ts rock {Depth to rock.
| seepage, | piping. | f ] i
| depth to rock.! 1 { E =
ArCH; | I | | |
Allianneemacae———|Moderate: |Severe: |IDeep to water |Slope—————e—mec |Erodes easily |Erodes easily.
seepage, | piping. | | !
depth to rock, | | | | |
e, ™ | | | :
Rogebud———————— | Moderate: | Cevere: |Deep to water [Depth %o rock, |Depth to rock [Depth to roek.
| seepage, | piping. | | slope. [ |
| depth to rock, | I [ | |
slope. ] | f | |
[ | [ | |
ArD¥; | I { | |
Alllance====~-w——|3evere: [Severe: [Deap to water [Slope=w——————a— |8lope, | Slepe,
| slope. ; plping. } } ; erodes easily.} erodes easily.
Rosebud—m=———mnmux | 3evere |Severe: |Deep to water [Depth te rock, |Slope, |Slope,
| slope- I piping. I I slope. 1 depth to rock-{ depth to rock.
|
Bg———————— |8evere: | Severe: |Deep to wabter |Droughty, |Too sandy, | Deoughty.
Bankard | seepage. | seepage, | | rfast intake, | soil blowing. !
{ ‘ piping. ! | s01l blowing, | I
| \
BbB-———————====———=| Severe: |Severe: |Deep to watsr |Droughty-—-——--—=|Too sandy--—----— {Drougnty.
Bankard | seevage. | seepage, f | | |
: FEs | | :
Br, BrB———————————|Moderate: |Severe: [Deep to water [Soil blowing---|Erodes easily, |[Erodes easily.
Eridget ! seepage. : piping. : : ; 801l blowing. :
L —— [Moderate: |Severe: [Ceep to water |S30ll blowing, |Erodes easily, |Erodes easily.
Bridget | seepage, | piping. i | slope. i soil blowing. |
| slope. | | | | |
[ | [ | | |
BuB*: f | | | i |
Busher——————————= |Severe: |Severe: iDeep to water |Fast intake, fSeil blowing——-|Favorable.
| seepage. [ piping. | : so1l blowlng. | }
| | [ I |
Jayem————————— |Severe |Severe: [Deep to water |PFast intake, 8011 blowlng==|Favorable.
{ seepage. 1 ploing. } : soll blowing. 1 I
Buc#, Bul¥: | [ | [ | }
BushepP———————— | Severe: | Severe: |Deep to water [Fast intake, |S011 blowing-=--|Favoerable.
| seepage. | piping. | | so1l blowing, | |
| ] | | slope. | |
| | | | | [
Jayem———————————— | Severe [Severe: IDeep to water |Fast intake, |S01l blowing---{Favorable.
| seepage. } piping. l I 2011 blowing, 1 |
I | | |

See footnote at end of table.
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TABLE 15.-~WATER MANAGEMENT--Continued
I Limitations for—- 1 Faatures affecting—-
So01l name and | Fond [ Embankments, | | Terraces i
map symbol | reservolir | dikes, and | Dralnage Irrigation | and | Grassed
I areas | levees ] | diversions | waterways
| | | |
} | | | ]
Bv(E: ! I | ] |
Busher-—--—-—-————] Severe: |8evere: |Deep to water |[Fast intale, |Se1l plowing---]|Favorable.
| seepage. | piping. f | soil blowing, | ]
| | | slope. ! |
| | | ] | |
Tasgel=—r—m—————o |Severe: |Severe: |Peep to water |Past intake, |pepth to prock, IDepth to rock.
| depth to rock.| piping. | | s0il blowing. | soil blowing. }
| | | i |
Bvi¥: I ] | | | | i
Bushepr———————=w-~ | Severe: |Severe: |Deep to water |Fast intake, |Slope, |Slope.
| seepage, | piping. | | so1l blowing, | soil blowing. |
| slepe. | | | Blope. i |
| | i ’ |
TagsRl——mmm—————— | Bevere: |Severe: |Deep to water |Fast intake, |Slope, |Slepe,
: | depth to roeck,| piping. | | soil blewing. | depth to rock,| depth to roek.
| slope. [ | | | s01l blowing. |
| | | | ! |
CAFmmme—m e m e | Severe | Severe: |Deep to water |Depth to rock, |Slope, |Slope,
Canyon | depth to rock,! plping. | | slope. | depth to rock.| depth to rock.
| slope. E } f { |
]
CbB —_— |Moderate: |Severe: IDeep to water [Favorable——-———= |Erodes easily |Erodes easily.
Craft % secpage. % piping. | 1 | {
| |
Ce, CeBomm——————— |Moderate: !3evere: |Deep to water 1Soil blowing, |Erodes easily, |Ercdes easily.
Creighton | seepage. f plping. | I erodes easily.| soll blowlng. |
| |
Calmmmm—— e [Moderate: |Severe: |Deep to water !3cll blowing, |Eredes easily, |Erodes easily.
Creighton | seepage, | piping. ! | slope, | soil blowingz. |
| slope. | \ | erodes easiiy. | }
] } ! | i |
CeDuma e e e e | Severe: |Severe: |Deep to water |Scil blowing, |Slope, t3lo
Creighton | slope. ! plping. \ | slope, | erodes easily,| rodes easily.
! | ! | erodes easily.! soll blowing. |
| | | | | !
CnD#: | | | | { |
Crelghton———————- |Severe: | Sevare: |Deep to water [Scil bhlowing, |Slope, fSlope,
b slope. | piping. | | s=lope, | erodes easily,! erodes easily.
| | | | erocdes easily.| soil blowing. |
| ! | | | |
Horrest———————w-w |Moderate: {Moderate: |Deep to water |Depth to rock, |Depth to roek, |Erodes easily,
| depth to rock,| thin layer, | | slope, | erodes easily.| depth to rock.
| slope. | hard to pack. I | erodes easily-% |
| | | |
CnF¥*; I | | i | !
Crelghton———————— 13evere: [Severe: |Ceep to water {Soil blowing, |Slope, |Slope,
| slepe. | plping. | | slove, | erodes easily,| erodes easlly.
| | } | erodes easily.i o1l blowing. |
| I ! |
Norregtm—————e——— |3evere: {Moderate: |Ceep to water |Depth to rock, |[Slepe, |Slope,
! slope. | thin layer, [ | slope, | depth to rock,| erodes easily,
| | hard to pack. | | erodes easily.| erodes easily.l depth to rock.
! | | | | I
Da’, DaD-—=m=—=-—=|3ecvere: |Severe: |[Deep to water |Droughty, |Too sandy, |Droughty.
Dailey ! seepage. | seepage, | | fast intake, | soil blowing. |
t : piping. | i soll blowing. J :
|
DrR-e————mmm————— | Moderate: |Severe: |[Deep to water |Erodes easily |Erodes easily |[Erodes easily.
Duroce | seepage. | piping. i 1 1 =
| |
Dilmrmm — e e | Moderate: jSevere: |Deep to water |Flooding-———-—-—-= | Favorable————-— | Favoranle.,
Duroe | seepage. E piping. g { ! l
GOommmm e — |IModerate: |Severs: |peep to water |[Pavorable-—-—--|Erodes easlly |Erodes easily.
Goshen | seepage. { thin layer. { I 1 l
Hm, HMB-— e mmmmmm |Mcderate: |Sevare: |Deep to water |Favorablem-———— | Favorable—————=- | Favorable.
Hemingford | seepage, | piping. ! | [
| depth to rock.| { I i |
|

I

3ee footnote at end of table.
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Soil Survey
TABLE 15.-~WATER MANAGEMENT--Continued
| Limitations for—— Features affecting—-—
Soll name and | Pond [ Embankments, { | Terraces
map symbol | reservolr | dikes, and Drainage | Irrigation | and Grassed
| areas | levees : | diversilons waterways
| ] 1
| | |,
o T I Moderate: |Severe: |Deep to water |Slope——=—=——=—=- | Favorable—————— | Favorable.
Hemingford | seepage, ! plping. | | |
! depth to rock,| ! I I !
| slope. | | | | |
| | | t | !
Bomwmm—— e e —— |Severe: |Severe: |Ponding, | Po nding, |Ponding, iWetness,
Hoffland | seepage. | seepage, 1 cutbanks cave.| droughty. | too sandy. | droughty.
| | piping, I I t !
| ! ponding. | | | !
| | | | | !
ImG%: | | | 1 | f
Imlay—————sm————— |Severe: | Severe: {Deep to water |[Percs slowly, I|Slope, |5lope,
| depth to roek,| thin layer. j | depth to rock,| depth to rock.| depth to rock,
} slope. ! ! { slope. l { perecs slowly.
Rock outecrop. { i ! } { |
! |
1pB iSevere: [Severe: |Deep to water |Droughty, |Too sandy, |Droughty.
Ipage | seepage. | seepage, | | fast intake, ! zoil blowlng. |
) | piping. | { soil blowing. | |
| [ | | | |
JaBmm—— e |Moderate: |3evere: |Exceas sodium |Wetness, |Ercdes easlly, |Erodes easily,
Janise ! seepage. | pilping, | | fast intake, | wetness, | exeess sodium.
E excess sodlum. | | soll blowing. | =oil blowlng. |
| [ | |
JeB _— |Moderate: |Severe: |Deep to water |Past Iintake, |Ercdes casily, JErodes sasily,
Janise | seepage. [ pilping. | 801l blowing, | scil blowing. | excess sodium.
{ | ! | excesa salt, | [
! | | excess sodium. | }
| ! ! |
Jn |Moderate: |Severe: |Frost action, Wetness, |Erodes easily, |Excess salt,
Janise | seepage. | piping, | excess salt. | erodes easily,| wetneas. | erodes easily,
| | excess sodium,| | excess salt, | | excess sodium.
1 | excess salt. ! | excess sodium. | =
| |
T Qe et e |Moderate: |Severe: |Deep to water Erodes easily, |Erodes easily |Erodes easlly,
Janise | seepage. | piping, f excess salt, | | excess sodium.
| | excess salt, | | excess sodlum.| }
| ! excess sodium.{ | I
| |
J8Bu s e |Severe: |Severe: |Deep to water |PFast intake, Erodes easily, |Erodes easily.
Jayem | seepage. | piping. { | soil blowing. soll blowing. |
| | |
JABoe e {Severe: [Severe: tDeep bo water |Fast intake, Soil blowing---|Favorable.
Jayem | seepage. | piping. | | soil blowilng. 1
| | | :
JyRenmmm—mm———————| Jevere: [Severe: Deep to water |Soil blowing---|Soil blowlng-—--|Favorable.
Jayen | seepage. f plping. | i : |
| |
JyC | Savere: |Severe: |Deep to water [Soil plowlng, |S8pll blowing---|Pavorable.
Jayem | seepage. ‘ piving. | } slope. | {
|
Ke, KeB——————o——-—|Moderate: |Severe: Deep to water |Favorable—-——-- Erodes easily |Erodes easily.
Keith | seepage. | plping. | : l |
| | |
] o {Moderate: |Severe: |Deep to water [Slope———————-— |Erodes easily |Erodes easily.
Keith | seepage, | piping. | | | |
| slope. : | ! |
| | ]
Le- |Moderate: | Severe: Ponding=—=m=m——— | Ponding==———-——|Erodes ecasily, |Wetness,
Lamo Variant | seepage., | piping, | | | ponding. | erodes easily.
| | ponding. | f | |
| | | | ! I
Ln¥: | 1 } | ) |
Las Animas———=——- | Severe: |Severe: | PLooding, |Wetness, | Wetness, | Favorable.
| seepage. | piping, | cutbanks cave.] soil blowing, | soll blowing. |
| wetness. 1 | flooding. I |
| i i |

See footnote at end of table.
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TABLE 15.-<~WATER MANAGEMENT-~Continued

Limltatlons for—-—

Features affecting—-

soll blowing.

|
Soil name and | Pond T Embankmenta, | [ Terraces I
map symbol | reservolr | dikes, and [ Drainage | Irrigatlon | and | Graased
: areas } lavees k I I diversions : waberways
| | | | | |
Ln¥*; | | | | |
L18R0mme—r——— |3evere {Severe: | Flocdling, |Wetneas, |Evodes easily, |Excess sodlum,
| seepage. | piping, | excess salt, | flooding. | wetness. | erodes easily.
| | wetness, | excesa sodlum. | | |
: 1 excess sodium.‘ | | }
: . [ |
Lo —-|Severe: |Severe: {Flocding, | Wetness, |Erodes easily, |Excess sodium,
Lisco | seepage. | piping, } excess salt, | flooding. | wetness. | erodes easily.
| | wetness, | excess sodLum.| | i
} !I excess sodium. I ! i
Lp~—emmmrr e ———— |Severe: [Severe: Ponding, |Ponding, |Erodes easlly, |Wetness,
Lisco | seepage. | plping, | Tleoding, | erodes easlly,| ponding. | excess sodium,
| [ ponding, | cutbanks cave.| flooding. | | erodes easily.
i 5 exceas sodium.| k { I
MaB¥*: ! | | | |
Mantep—mm———s-n—— | Severe |3evere: Deep to water [Scil blowing——|Too sandy, |Favorable.
| seepage. | seepage, | | | soil klowing. |
I | r |
Satanti—wa——————m— |Moderate: |Severe: |Deep to water [Soil blowing-——|Soil blowing---|Faverable.
| seepage- 1 piping. 1 i 1 ;
MaCk: | | i |
Mantep—————————- Severe: |8evere: fDeep to water [Soil blowing---]Too sandy, Favorable.
| seepage. | seepage, | | | 801l blowing.
| | prpines | |' |
Satanta~————————m IModerate: |Severe: [Deep tc water [Soll blowing, |Soll blowing---iFavorable.
seepage, | piping. | | slope. |
slope. | } |
| | } |
Mc |Severe: |Severe: |Ponding, |Ponding, | Ponding, Wetness,
Marlake | aeepage. | seepage, | cutbanks cave.| droughty. | Loo sandy, droughty.
| | piping, | | | soil blowing. |
g l ponding. ‘ l
Ma [Moderate: [Severe: |Deep to water |Flooding-~-—-——-= Erodes easlly Erodea easily.
McCook | seepage. ; plping. { i f I
NoD, NoPe—mem————- !Severe: |Moderate: |Deep to water |Depth to rock, |3lope, |8lope,
Norrest | alope. | thin layer, | | slope, | depth to rock,| erndes easily,
; hard Lo packe. ; } erodes easily.| erodes easily.| depth to rock.
! |
NpF&: | | | |
NoPreste——————ma= | Severe: {Moderate: |Deep to water |Depth to rock, |Slope, | Slope,
| slope. | thin layer, | | slope, depth to rock,! erodes easlly,
} i hard to pack. } 1 ercdes easily.| erodes easily.g depth to rock.
CanyOnN=mrm=m——————— | Severe: |Severe: |Deep to water |[Depth to rock, iSlope, |Slope,
| depth to rock,| pilping. ; | slope. depth to roek.| depth to rock.
| elope. | | | |
] | | | f
OtD%: | I | | [
Oglala—————————-—|Moderate: |Severe: |Deep to water 1501l blowing, Erodes easily, |Erodes easlly.
| seevage, | piping. | | slope. soil blowing. |
| depth to rock,| | | | ]
| slape. | | | | i
| | | | | |
Canyon=m=———————= | Severe: | Severe: |Deep to water |[Depth to rock, |Depth to rock |[Depth to rock.
J depth to rack.{ piping. ; # glope. = !
OtF*: ! | | | | |
Oglala—————ro———- | Sevare: | Severe: {Deep to water |Soil blowing, |Siope, | Slope,
| slope. } piping. E ; slope. } erodes easily,; erodes easily.
| | | i i

See footnote at end of table.
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Sail Survey
TABLE 15.-=WATER MANAGEMENT--Continued
| Limlitations for—- \ Features affecting—-
8011 name and | Pond [ Embankments, | | ] Terraces ]
map symbol ] reservolr |  dikes, and | Drainage | Irrigation | and | Grassed
} areap { levees : { | diversions I waterways
]
} | f ] | |
OtF*: f | | ] |
Canyon-———====m~=—== |Severer |Bevere: |Deep to water |Depth to rock, |Slope, |slope,
| depth to rock,! plping. | | slope. | depth to rock.| depth toc rock,.
e | | | |
Rhim——=—e———————====| Moderata: |Severe: |Peep to water |Favorable————-—-— |Ercdes easily |Erodes easily.
Richfield : SERDAKE. 1 piping. % E I {
RicG#*: | I | | | [
Roek outerop. g f E : : :
Tasgel———m s | Severe: |Sevepe: |Deep to water |Fast intake, |8lope, |Slope,
| depth to rock,| piping. | | so1l blowing. | depth to rock,| depth to rock.
! slope. , f } } soll blowing. :
Ro, RoBe—————————— |Mederate: |Severe: |Deep to water |Depth to rock |Depth to rock [Depth to rock.
Rosebud | seepage, | piping. ! | | |
| depth to rock.! f | | |
! | ! | | |
EDLE | | ! | ! |
Rosebud-—————~——— | Moderate: |Severe:: |Deep to water |Depth to roek, |Depth to rock |Depth to rock.
| seepage, | piping. | | slope. | |
| depth to rock, | ! 1 | |
Rl ; | : |
CANYON==m—mmmm———— [Severe: |Severe: |Deep to water |Depth to roek, |Depth to rock [Depth to rock.
| depth to rock.% pipling. ! I slope. { 1
|
RsFH:; 1 | ! | | |
RoBEDUA———mmm e |Severe: |Severe: |Deep to water |Depth to rock, {Slope, |Slope,
| slope. ! piping. % 1 slope. l depth to rock.% depth to rock.
Canyonm———————aa— |Severe: |Severe: |Deep to water [Depth to rock, |Slope, {3lope,
| depth to rock,| piping. | | slope. | depth to rock.| depth to roek.
| slope. f f | | !
! | | | } |
SbB*: | ] f | [ |
Sarben-rme———=———— |Severe: {Severe: |IDeep %o wabter |Past intake, |Seil blowing———]Favorable.
| seepage. | piping. 1 l so1l blowing. | {
| |
Busher————-——ww—- |Severe: |Severe: |Deep to water |Past intake, 18011 blowing-—-|Favoerable.
’ seepage. i plping. ! ; 501l blowing. ; {
SbD*; | { | | { |
Sarben=me—————-—= |8evere: |Severe: |Deep to water |Fast intake, |501l blowing———|Favorable.
| seepage. | piping. [ | s0il plowing, |
! | I | slope. | !
! | | ] | J
Busher—-—we=e~-—=| Severe; |Severe: |{Deep to water |Fast intake, 180411 blowing—--|Favorable.
| seepage. | piping. | | 801l blowing, | J
; | | | slape. ] |
| | | 1 | }
StBucm et s m e —— fModerate: | Severe: |Deep to water |Scill blowing-——|Soil blowing——-|Favorable.
Satanta | seepage. ; plping. } { f !
8tC, tDmm—mm————— |Moderate: |Severe: {Deep to water [Soil bplowing, [Soill blowing---|Favorable.
Satanta seepage, | piping. | | slope. i
| slope. | I [ | |
| | | ! i |
Su -|Moderate; [Severe: | Ponding, |Ponding, |Erodes easily, |Wetness,
Seott Variant | seepage, | pilping, | peres slowly, | percs slowly, | ponding. | ercdea easlly,
; depth to rock.} ponding. f frost action. | erodes easily.} | perca slowly.
|
TaF | Severe: |8evere: |Deep to water |Fast intake, |Slope, |Siope,
Tassel | depth to roock,| pipilng. | | 801l blowing. | depth to rock,| depth to rock.
: slope. f E ! ! 801l blowing. |
|
VaD |Severe: |Severa: |Deep to water |Droughty, |Toe sandy, |Droughty .
Valent | seepage. | seepage, | | fast intake, | soil blowing. |
; ; piping. ! I scll blowing. : |
|

See footnote at end of table.
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Limitationg for--

“Features atlecting——
T Terraces

[
S011 rname and | on bankments, |
map symbol | reservolr | dikes, and Dralnage Irrigation | and l Grassed
] areas | levess | ! diversions } waterways
i | | |
] | | |
VaE - |Severae: |Sevaprs: Deep to water |Droughty, |Slope, |Slope,
Yalent | seepage, | seepage, fast intake, | too sandy, | droughty.
| slope. | pilping. } soll blowing. l 30il blowing. :
|
VdR, VdD——————w— |Severe: |Severa: |Deep to water |Droughty, | Too sandy, |Droughty .
Yalent | seepage. | seepaga, ] fast intake, | soil blowing. |
: ‘ piping. : I soil blowing. = 1
VAE—— e m e e [Severe: [Severe: |Deep to water |Droughty, |3lope, |31 ope,
Yalent | seepage, | seepage, | | fast intake, | too sandy, | droughty.
| slope. | plping. | | soil blowing. ! soil blowlng. }
\ | | i | :
VrnDem e e |Severe: | 8avere: |Deep to water [Droughty, |Too sandy, | Droughty .
Valentine | seepage. | seepage, | | fast intake, | soll blowing. |
} Il piping. } % soil blowing. = %
VnE, VnPe-————w- |Severe: |Severe: |Deep to water |Droughty, |81lope, {8lope,
Valentine | seepage, | seepage, | | fast intake, | too sandy, | droughty.
| slope. | piping. 1 | soil blowing. | soll blowing. |
| |
VtBommmmmmm e —— |Severe: |Severet |Deep to water [Soil blowing--—|Soil blowing--—-| Favorable.
Vetal | seepage. ! plping. = } :
VEQmm—mmm e |Severe: |Severe: |Deep to water |Soil blowing, [3oil plowlng-—-|Favorable.
Vetal | seepage. = piping. % | slope. 1
|

¥ See description of the

mar

unit for composition and behavior characteristics of the map unit.
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TABLE 16.-

[The symbol < means less than; > means more than.

~FENGINEERING INDEX PROPERTIES

Soil Survey

Absence of an entry ilndicates that data were not cstimated]

| sandy loam.

[ T | Classification [Frag— | Percentage passing | |
S0il name and {Depth! USDA texture | [ mentas | sieve number—— jLiquid | Plas-
map symbol I | | Unified | AASHTO >3 | | | 1imit | tilcity
| | | [ inches! 4 10 o | 200 | | index
[ In | I [ Pot | ] [ Pet
| ' ] | | | ] | | | !
Ac, AcB, AcCee——-— | 0-8 |Loam—m———— e [ML, CL |A-4, A~6 | 0O | 166 | 100 195~100170-90 | 25=40 | 1i=15
Alliance | 8-16]811lty clay loam, {CL lA=-7, &=6 [ O | 100 | 100 |95-100180-100( 30-50 | 15-25
| | 8ilt loam. ] | | | | | | |
116-2¢ [ Si1lt loam, very |ML, CL lA-4, A-6 0 | 300 ] 100 [95-100f70-90 | 25-40 { 1-15
| | fine sandy loam. | | | | | | | !
}20=46 |Very fine sandy IML fa-4 | <5 185-90 |85-90 [60-70 |51-6% | <30 | NP
! | loam, silt loam, I | I I ! | ! | !
! | loam. ! | | | | | ! !
;us GO}Weathered bedrock% —— ; ~—— } - { -—— : - E -— } —— I —_— { ——
ArB¥%, ArC¥, AcD¥:| | ! | | | I | | | |
Alllance=mm————— | 0-8 |Loam———————mooe |ML, CL |A-H, A~ | © | 100 | 100 [95-100]70-9C | 25-4%0 | 1~-15
| 821|811ty clay loam, ICL |JA=7, A-G | O | 160 | 100 |95-100|80~100] 30-50 | 15-25
| | s11t loam. | | ' f | | | |
|21-26[811t ioam, very |ML, CL [A=4, A~6 | O 1 100 | 100 |95-200}70-90 | 25-40 | 1-15
! | fine sandy loam.| | | | | | ! |
|26~42|Very fine sandy |ML 1A= I <5 185-90 [85-90 [60-70 |51-65 | <30 | NP
| | loam, si1lt loam, | | | | | | | |
I | loan. | [ ] } | | ! |
|42-60 [Weathered bedrock] -— I —— ; ——— I -— ; ——— E -— - : ——— 1 -——
| | |
Rosehudma—a— e [ T [ T —— IML, cL, {A—H, A-B 1 0 195—100I80—100I80—95 55-50 ; 24-34 i 3-12
] | CL-ML
| 8-24|Clay 1oam, loam |CL la-46, A=7 | 0 195-100|80-100[80-100(60-85 | 30-50 | L2-26
| 24-3418andy loam, |sM, ML, fa=l, A6 | 0  |95-100|80-100|60-8% |35-60 | 20-40 | 2-12
| | loam, very | s¢, cL | | | | | | |
i } fine sandy loam.] | | ] f i [ | |
{3# 60|Weathered vedrock! -— I —_— 1 e : — I —— I —— I -— I - 1 ———
Ba -] 086 IFine Sand-——————- | 8M | -2 S 195~100|90-100]65-80 |20-35 | --= | NP
Bankard [ 6-60|Stratified loamy |SP, SP-SM,|A-2, &-3 | © |90-100]50~100]5 | 0=20 | =—— { NP
i | fine sand to | &M | t | | ] i | |
j | gravelly coarse | | [ | ! ! | ] |
R i T R SR RO N U R RO
! |
:17) ; R | 0-4 |Very fine sandy |ML, SM A=l | © |95-100|85—100|60-85 |40-65 | 2-30 | NP-10
Bankard I { loam. | | { i | | i | |
! 4-60[Fine sand, loamy |SP-SM, SM [A-2, A-3,| <5 [80-100[75-100[%0~70 | 5-35 | --—- | NP
| | sand, loamy fine | | a=1 I | ] | I | ]
I | sand. i } ‘ I I | 1 1 E
Br, BrB, BrC————| 0-14|Very fine sandy |ML, CL-ML,|A-4 | 0 |95- 100|95 100|85 100|80- 100I 20-35 | 2-10
Bridget | | loam. | CL | | |
{14~19]Very fine sandy IML, CL-ML,]A-4 | o |95-100195-100|85-100|80 100| 20-35 [ 2-10
I | loam, silt loam.]| CL | i | | |
|19-60|Very fine sandy |ML, CL-ML,]A-4 I o© !95-100!95 100185-100180-100f 20-35 | 2-10
[ | loam, loam, silt| CL | | | | | ]
| | loam. ] | | | | | | |
| | | | | | | | | | [
BuB#, BuC#, BuD#:| | I I [ | I ] I I
Busher—————e———— | ¢=12|Loamy very fine |SM, la=2, a=4 | © 100 90-100|80-100[30=60 | <25 | NP=5
4 sand. ] SM—SC, | | { | t f t
! | CL-ML ! f | | | [
12-58|Loamy very fine |SM, ML, lA-2, A-4 ] D 100 {90-100180-100[30-60 | <25 NPF-5
| sand, fine sandy| 3M-3¢, | | | | | |
| CL-ML ! I | | |
| | !
| | ! -
| ] i

[
|
|
|
| | loam, very fine
|
I
|

58—60IWeathered bedroekl

See footnote at end of table.
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sand, sand. |

|
|
|
j

] T I Claessifilcation [Frag— | Fercentage passing | I
8011 name and |Depth| USDA texture ] | |ments | sleve nunber—- |Liquid | Flas~
map symbol | [ | Unifled | AasOTO | > 3 | | | | 1imit | tleity
| | ] ] linches| U | 19 | 40 | 200 | |_index
[In | I | [ Pect | I [ | [ Pet |
[ | i | | | | I ] [ ]
BuB#*, BuC*, BuD*:| 1 | | } | | | | | |
JaYE-—m————————— = 0-8 1Loamy vary fine 1SM :A—A, A-2 E 0 %85ﬂ100=75—100=55-95 | 2650 l 20-25 = NP=-H
sand.
| 8-37IFine sandy loam, |ML, [A-4, A—2 {1 O |85-100i75~-100]|70-95 |25-60 | 20-25 | NF-5
} | very fine sandy | | | | } i | t |
| | 1oam, loamy very| | | | | | | | |
1 | fine sand. ! i | | | | j |
[37-60|Loamy sand, loamy |SM [A-2 | o |B5-100|75-100(165-60 125-35 | --—- | NP
| | fine sand, sand.| | | } | | | | |
| | ! | | | i | | i |
Bvi#*, BvF%: | | | ] i i i I I | ]
Bushep—————————== | 0-13|Loamy very flne |SM, ML, |A-2, A-4 ] O | 100 l90-100|80-100[30—60 | €25 | KP-5%
] | sand. | sM-3C, } | ] | ] i i |
! | | CL-ML [ | i i | | I |
113-55|Loamy very fine |8M, ML, l4-2, A-4 | o ] 100 190-~100}80-100130-60 | <25 | NP-5
i | sand, fine sandyl SM-3C, | ] | | | |
1 | 1oam, very Fine | CL-ML | | l | | | | |
i | sandy loam. [ i | | | | ] i |
HBE-BO}Waathered bedrock{ —-— : —- } - } S [ I e { —_— { _—
Tassel—————--—w—I 0-k %Loamy very fine |ML, SM }A—H, a-2 } 0 {95-100}90—100{75—100130-65 1 <5 | NP-T
sand. |
| 4-14|Fine sandy loam, [ML, M 1A-4, A=2 | O [95-100190-100175-95 [30-65 | <25 | Ne-T
| | loamy very fine | | | | ! i ! | |
! | sand, loamy flnel ] ! | | | | 1 |
i | sand. | | | | | | i | |
| 14-50 | Unweathered ] ——— | _— S L B T e B [—
| | vedrock. i ] | | | | | ] |
| | | | | | | | | | i
CaPF—m—— | 0-7 |Very fine sandy |ML, CL, | A=4 [ -0-5 190-95 |75-85 |50-95 [50~75 | 15-390 | 2=10
Canyon | | loam. | CL-ML t | ] { ] 1 { ]
| 7-14|Very fine sandy |ML, SM, | A=l | 0-5 160-95 |50-85 |45-95 [35-75 | <20 | HP-10
| | loam, losm, | sc, GMm | I | | | ] | |
1 | gravelly locam. | | ] ! | f | | |
,14 EOEWeathered bedrock; —— { -_— E - I O { —_— : -— i e
| 1
CHBmmm e i e e | 0-8 |Very fine sandy [ML, CL-ML, [A-4, 4-6 | O |95-100|95-100|35—100|50—98 ] <25 | NP=-15
Craft | | loam. | ¢L | i | | | | {
| 5-60{Very Fine sandy 1ML, CL-ML,la-4, 4-6 1 O 195-100195-10C | 85-100|50-98 | <25 | WP-15
| | loam, silt loam,| oL | 1 1 i | | | [
| | loan. | | ] | | | | i |
| i | | | | | ! ! i |
Ce, CeB, Cel I | | | | | | | | }
(Do ————— [ 0-8 |Very fine sandy [ML |A-4 1 o | 100 ]90-100|85-100}50-65 | 20-25 | NP-5
Creighton ] | loam. | I | | | | | i i
| 8-20|Very fine sandy |ML, CL=-ML | h=d 1 0 | 100 |90—100|85—100|60—80 | 20-30 | NP-10
| loam, loam. ] \ | I I [ I |
120-601Very fine sandy (ML, CL-ML |A=d | 0 | 100 [90-100]85-100]60=80 | 20-30 | HF-10
| | icam, loam, | | i | | I | I
| | loamy very fine | | | ! ] I | | |
| | sand. | [ [ | | | | |
| | I \ [ | | | | { |
CnD¥®, CnbF#; [ | | | | i ! | ] | |
Creighton———==—— 1 0-9 |Very fine sandy %ML | At } 0 ! 100 %90-100%85-100‘50—65 = 20-25 % NP=5
| loam, |
1 9-23|Very fine sandy |ML, CL-ML la-4 I 0 | 100 }90-1C0}85-100}60-80 | 20-30 | NP-10
| loam, loam. | | i | | | i |
[23-60|Very fine sandy |ML, CL-ML [A-4 | ¢© | 100 [90-100185-100])60-80 | 20-30 | NP-10
| | loam, loam, | | | | [ | | | |
] | loamy very fine | | | ] | | { | |
B TR AU E VU SRR VR O B
Noprreste———e——=—| O-d |Loam-————————=—-m IML, €L la<6, a=7 | 0 | 100 | 100 [90-100170-100] 35-45 | 10-20
| 4-2418ilty clay loam, |CL, CH | A=T | 0 | 100 | 100 | 85-150]60-95 | 40=65 | 15-38
| | clay locam, siltyl | | | | j | I
| | elay. | | | 1 } | | | ]
{24 60%Weathered bedrock: _— : - E -— I -— } - { —— { ——— { —— { e
DaB, DaD-—-———=mn | 0-15!Loamy sand=----—- 1 8M {A-2, A=4 | © | 100 | 100 70-95 |20-40 | -— | NP
Dailey 15=- OiLoamy gand, fine |SP=-3M, SM lA—E, A=3 I 0 } 100 95-100]75=-95 : 5=35 1 —— E NP
| I | | | |

See footnote

at end of table.
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210 Soil Survey
TABLE 16,—-ENGINEERING INDEX PROPERTIZS~=Contlnued
| [ | Clagaification [Frag- | Percentage passing [ !
S0i) name and |Depth| USDA texture | | fments | sleve number—-- |Liquid | Plas-
map aymbol | i Unified | AaSHTO | > 3 |~ - | [ | limit | tileity
i [ | [inches| 4 I 10 | 40 | 200 | | index
| | ! R
DPBmmemmme e e | 0B | LM e — e |ML, CL-ML |A-Y4 | o I 100 (30-100(85-95 [75-B5 | 25-35 | 5-1¢
Duroc | 5-35|Loam, silt loam |ML, CL-ML [A-4 1o | 100 ]90-100185-95 |65-85 | 25.35 | 5-1¢
135~ 60}Loam, 511t loam [ML, CL=ML [A-Y ; 0 ! 100 f90—100=85—95 565-85 1 25=35 g 5=10
| {
Du | 0-29|Loam——————rm~———— ML, CL-ML |A-4 10 1100 | 100 [95-100|50-8% | 20-3C | NP-1Q
Duroc [29-601Very fine sandy |INML, CL-ML |a-~4 ! o | 100 | 100 }95-100|50-85 | 20-30 | NP-10
| | loam, loam, silt| | | i [ | | | i
P % % A D I T N {
Go [ 0-9 |LoAm~——e—c—————— |CL, CL-ML,la=%, a=6 | © | 100 |95-100]90-100|70-95 | 20-40 | 3-20
Goshen ! | ML | | | i | | |
1 9-35]811ty elay loam, |CL |A-6, A-4 | 0 | 100 ] 100 [90-100|65-95 | 25-40 | Bu22
| | loam, silt loam. | | i | | i | | |
[35-601511t loam, loem, ICL, CL-ML [A-#, A-6 | O | 100 | 100 [90-100]70-95 | 20-35 | L=15
f | very .fine sandy | | f | | ! | | |
g e | 1 R R T |
Hm, HmB, Hnl—m~=—- [ 0-10lLoam———cmem—e e —— |CL, CL-ML |A-4, A-6 | © | 160 | 100 (85-100]60-90 | 20-35 | 5=15
Hemingford }10-25|Clay lcam, sandy |CL, SC |A-6, A-T | 0 | 100 | 100 |80-100135-85 | 30-50 | 12-25
| | clay loam, loam.| ! | ! ] [ | | |
125=42)5andy clay loam, |CL, CL-ML,|A-6, A-4 | © 195-100]90-100|85-100|35-85 | 25-40 | 6&5-1%
loam, sandy | 8C, SM-SC| | i | | | | !
! | loam. | | \ | | | | |
:ﬂ2 BOIWeathered bedrocki —_— 1 — I — ? — f — I — I ——— : -_— I ———
Ho | 0~5 |Pine sandy loam |8C, CL, |1A-4, A-6 | 0 [ 100 | 1c0 [70-95 |40-75 | 15-35 | 4-14
Hoffland } { | CL-ML, ] | [ | i | | |
| | | SM-sC | ! | | | | | |
| 5-42|Fine sand, sand, JSP-SM, SM |A-2, A-3 | O ] 100 ] 100 !51-90 | 5-35 | === | NP
! | loamy fine sand.} | | ] | | | ! ]
|42-51|Pine sandy loam |8M, 3M-3C [a-1 | 0 ] 100 | 100 |70-B85 |35-45 | <20 | NP=7
[51-60[Fine sand, sand, |SB-3M, SM |A-2, 4-3 | 0O | 100 | 100 |51-90 | 5=35 ] -— | NP
f | loamy fine sand.| | | | } | | | |
[ | | | | | ] ! | i |
InG®: I | | | ! | ] | | |
Imlgy———m=————— [ E F-l B 7, T:1, S —— | |a=6, A-T7 | 0=5 |95-100{50-100|85-100[60-95 | 30-45 | 10-20
{12-60|Weathered bedrock, -— ; —_— ’ — I —_— E —— ! -— : —-— : _— | -
|
Rock outerop. { ; ; ; E } { ; f { ;
IpPec e e | 0-6 |Loamy fine sand |3¥ |A-2, A-4 | © | 100 | 100 180-100{1%5~b40 | ~== | NP
Ipage | 6-60!{Loamy fine sand, [SM, SP-SM |A=2, A=3 | 0 | 106 | 100 |80-100| 5-35 | ~—- | NP
| | loamy sand, finel ] | ] | [ | | |
| | sand. | | | | | | | | |
! | | } | | | | | | |
JaBmrmm e | 0-15|Loamy fine sand |SM, SM-SC,|A-2, A=4 | 0 | 100 | 100 [75-100|15-55 | <20 | NP-5
Janise f | | ML, CL-ML] | ] | ] | i
{15-25|Leam, s1lt loam, |CL, CL-ML |A-4, A-6 | 0 | 100 | 100 |95-100(65~95 | 20-b40 | 5-=20
| | silty clay loam.]| | | ] | ] | | ]
|25~60]Loam, very fine {ML, CL, | A=l | o I 1¢0 | 100 [90-100|55-50 | 20-35 | 3-10¢
| | sandy loam, silt] CL-ML | | | ! | ! ! {
P E | A R |
JOBm——— e [ 0-18!Loamy fine sand [3M, SM-3C |A-2, A-4 [ 0 | 100 | 100 {80-100|15-40 | <20 | NP-5
Janise [18-29{Loam, silt loam, |CL, CL-ML [A=4, A-6 | O | 100 | 100 |95-100{70-95 | 25-40 | 5-1§
{ | sllty clay loan. | | | | | | | i |
|29-60]Very fine sandy |[ML, CL, [a=4, A6 1 0 | 100 | 100 }90-100150-9C | <25 | NpP-12
i | loam, loam, silt| CL-MIL | | I ! | | i |
| . | I N R S I
Tl m e | 0=2 |Loam=me—em——————e ML, CL, fA=l, a=6 | 0 | 100 1§ 100 |95-100[7C-90 | 20-35 | 3-15
Janise | I | CL-ML i | I [ | i I
| 2-6 |811t loam, silty [CL |A-6, A-T { 0 I 106 [ 100 {90-100{70-95 | 25-50 | 1G6-25
| | elay loam, clay | [ [ | | | f | |
J ] loam. ] | ] ] | | i | I
| 6~60[Loan, very fine |[ML, CL, IA LI, A-6 1 0 } 100 i 100 {95 100165-100E 20-35 % 3-14
|
| | | | i | | i
i | | I | I | I

1 loam. |

See footnote at end of table.
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! I [ Classification |Frag- | FPercentage passing 1 I
Soill name and |Depth| TUSDA texture | ] |ments | sleve number—-— |Liquid | Flas-—
map aymbol | | | Unified | AASHTO | > 3 | | | j limit | tieity
{ ] | | [inches] 4 | 10 | 40 | 200 | | index
[ In | | | [ Pet | | ] l T Pet |
| | { | | | | | | ! |
JOom—— e e | 0-2 |Loam—————————m—m fML, CL-ML,|A-4, -6 | © i 100 | 100 |90-100|65~-95 | 2¢=35 | 2-12
Janise | | cL | | | | | ! | :
| 2-10|Loam, silt loam, |CL-ML, CL |A-4%, a=6 | 0 | 100 | 100 [95-100170-95 | 25-40 | 5-15
! | silty elay loam.] | | ] | | | | |
|10-60|¥ery fine sandy |ML, CL-ML,|A-4, A-6 | O | 100 § 100 |90-100f50-90 | <25 | NP=12
| ! 1loam, loam, silt| CL | | | | | | | |
| | loam. | | | | | | | | |
| i | | | | | | | | |
J5Br——m— | 0-28Loamy sand=e=——e-|5M |A-2 "] | 100 | 100 |75- J15=30 | === | NP
Jayem {28-38|Loam, 811t loam, |CL, CL-ML |A-U, a6 | 0O | 100 ] 100 |95~ |65—95 | 25-40 | 5-20
| | sandy c¢lay loam.| | | | | | | | !
|38-60|Very fine sandy |ML | A=l 0 | too | LOO |90-100[55-90 | 20-35 | NP=10
} | lcam, loam. f | ] | | | | | |
! | | | | | | | | | |
JEB—m e ! 0-14|Loamy fine sand | 1A | © 185-100(75-100|75-85 [25-~35 | 20-25 | NP=5
Jayem |14=34|Pine sandy loam, | M A=, A-2 | 0 185--100]75-100|70-95% {25-60 | 20-25 | NP-5
| | very fine sandy | | | | | | | { |
1 | leam. | | | | | | | !
134-51|Fine sandy locam, ML, SM |A-4, B-2 | O [85-100175- 100|70 95 |25-60 | 20-25 | NP-5
| | very fine sandy | | | | | |
| | loam, loamy veryl | | | | | | H
| | fine sand. | | | ] | |
|51-60|Loamy sand, loamy|SM {A~2 ! o |85-100]75- 100|65-BG |25-35 | —--- | WP
: 1 fine sand, sand.l & l 1 = [ I |
JYB, JyC-——m—mmen | 0~11]Fine sandy loam | & A-2 | 0 185-100]75-100!55-95 {25-50 | 20-25 | NP-9
Jayem |11-26|Fine sandy loam, | 5M | & A-2 ) D |85-100}75-100]|70~95 |25-60 | 20-25 | NP-5
| | very fine sandy | | | ] i { i |
| | loam. } | { | i |
|26-60| Fine sandy lcam, [ML, SM lA-4, A<2 | © |85 100|75 100]70-95 |25=-60 | 20=25 | NP-5
i | very fine sandy | | ] | | i |
| loam, loamy very| | | | | ! |
RN o
Ke, KeB, KeC===—=| 0= |Loam-—————————=w=|[ML, CL, | A=Y | 0 | 100 | 100 |B5- 100|85 100| 20-35 | 2-10
Keith [ I | CL-ML ] | | | [ | |
| 8-36/311t loam, silty |[CL la-6, A=7T | 0 | 100 | 100 [95-100185-1001 30-45 | 10=-25
| | ¢lay loam, loam.} | | | ] i | | |
|36-60|511% loam, loam, IML, CL, la=L, a=6 | © | 100 | 100 |90- 100i85—100| 20-35 | 2-12
| | very fine sandy | CL-ML ] | | [ | |
e | |‘ oo i .' !
Le | 0-5 |LoaMe-———————————— 1ML, cL-ML,IA-u, A-6 ) 0 | 160 | 100 [95-100150-90C | 20-35 | 2-12
Lamo Variant i | L } | | | | | |
| 5-37|Loam, very fine (CL-ML, CL 1A_u A-6 | © [ 100 | 100 | 5-1oo|55 95 | 20-40 | 4-18
| | sandy loam, siit] | ' [ | [ |
[ | loam. I I | [ | f i { 1
137-60|Loam, very fine [ML, CL-ML,|A-4, 4-6 ] © [ 100 | 100 I95—100250 90 | 20-35 | 2-12
| | sandy loam, silt] CL | | | | ! | }
I | loam. I ] ] f [ | l | |
| | ! | | | | | | | |
Ln%: \ | | | | | | [ ! | |
Las Animag—————— ! 0-9 i{Very fine sandy : M, =A—4 I 0 E 100 { 5— lOU: 70-90 240-60 : 20-25 { NP-5
| | loam.
| 9-M215tratified very |SM, la-2, A= | 0 < |95-=100|90-100(55-90 |25=55 | 20-25 | NP-5
I | fine sandy loam | ] | I | | | | j
I | to loamy fine | \ | | | | | | |
| | sand. | | [ | | | ! | f
| | ! | | | | | | |
|42-60=F1ne Sand~==————-— SP-3M | A-3 { 0 = 100 %95 100{75 100: 5-25 { _— i NP
|

| 8M,
I

See footnote at end of table.
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clay loam, siltyl

zlay.

Soil Survey
TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued
[ | 1 Classifieation [Frag— | Percentage peasing | |
801l name and {Depth| USDA texture | [ |ments . | sieve number—- |Liquid | Plas-—
map aymbol ! | | Unified | sasHTO | > 3 | | ] I | limis | ticity
| | | | |inches| 4 | 10 | ho | 200 | | index
[ In | I | | Pet I | | " Pet 1
! | | | | | ' I | | |
Ln%; | I | I | | | { | | |
Liacommmmmm————— | 0-5 |Very fine sandy |ML, CL-ML,|4A-4 i 0 | 100 | 100 |85-100|50-50 | <25 | NP=10
| loam. | CcL | ] | ] ! | | |
| 5-10iVery fine sandy |[ML, CL-ML,|A-4 {0 | 100 | 100 [85-100|50=-50 | <25 | NP-1Q
| ! 1cam, loam, | ¢L I | | | | | | |
{ | loamy very fine | | J | | i | | i
| | sand. ! | ! | | | | | |
110-40|Very fine sandy 1aM, SM-SC,la-U4, a-2 | © | 100 |95-100{60-95 |30-65 | <25 | NP—5
| | loam, fine sandy| ML, CL-ML}| | ! | ! | |
| | oam, loamy very| | | | ! | ! } |
| | fine sand. | | | | | I | |
140-60]Fine sandy loam, |SM, SP-sM,|A-4, A-2,| 0 | 100 195-100]51-85 | 5-55 | <20 | NP-5
| | loamy fine sand,|{ ML, SM-3SC| A- ] { | | [ ! |
| | sand. | ! | | | | | | |
| | | | | | ! ! ! i
Lom————m———mewews] 0=5 |Very fine sandy |ML, CL-ML,|A-4 I o | 1060 | 100 [85-100|50~30 | <25 | NP-10
Lisco | loam. | CL ! | | | | | | |
| 5-18|Very fire sandy |[ML, CL-ML,|A-4 | o I 100 | 100 [85-100]50-30 | <25 | NE-10
! | loam, loam, } I | | | | | | |
| | loamy very fine | | | | | I i i |
; } sand. ! } ] | i | i f
118-60{Very fine sandy |SM, SM-SC, IA b, A~2 1 © | 100 |95-100160-95 §30-65 | <25 | NP-5
| | loam, fine sandy| ML, CL-ML| | | | | | I i
| | loam, loamy very| | | { ! | | | |
| | fine sand. | | ] | | | | | I
| f | | | | | i ] } |
o T S - | 0-b |Very fine sandy ML, CL-MIL,|A-4 | o | 100 | 100 |95-100]50-90 | 15-30 | NP-10
Lisco ] loam. | ci | i | | | i |
| 4-15{Very fine sandy |ML, SM, | A-4 I 0 1 1cc | 100 [90-100[35-75 | 15-30 | H#=10
| | loam, loam, fine| CL, SC | | | | | | | |
| | sandy loam. [ | f | i | | | |
{15-60]Very fine sandy |ML, SM, [A-4 | 0 | 100 195-100|80-100{40-70 | <25 | NP-5
! | locam, loamy very| SM-SC ! | | | | | |
! | fine sand. | | | f | | t
f | | | | ! | | | I
MaB%®, MaC#: [ | I | | | | | ! !
Manter—————————— [ 2|Pine sandy loam {SM, ML [a=2, a~4 | © [95=100/75-100|45~85 |25-65 | w=-— | NP
|1 4|Pine sandy loam, |SM, ML, |A=2, A= | 0 195-100175-100|50-85 [30-55 | 15-25 | NP-§
[ | sandy locam. | CL-ML, | | | | | | | [
| [ | eM-sc | | I i I I | |
| 34-60|8andy loam, loamy|SM |A=2, A-4,] © |95~100]75-100(40=85 [15-50 | === | NP
I | sand, loamy finel | A=1 i | | | | |
I :' |' b | |
Satanta~-—----——| 0-16|Fine sandy lcam |3M, ML ]a=4 [ o | 100 [|95-100|60-85 |45-60 | <25 | NP-5
{16=31iLoam, clay loam, |3C, CL |a=7, 4=6 | O | 100 [55-100|75-100{40=75 | 25-45 | 11-25
] | sandy elay loanm. | | | i | | |
|31-60|Loam, elay loam, [ML, CL, |A=4, a=6 | © } 100 [55=100160-100150-80 | 20-36 | 2=15
} very fine sandy | 8M, 3C | | | | i | |
| | loam. | | | | ! | | |
| | | | | | | [ |
(< | 0-13|Very fine sandy |&M, [ A-4 0 | 160 | 100 170-85 |40-55 | <20 | NP
Marlake | | loamn. | | | | ] | | |
I13-20|F1ne sand, loamy |SP-SM, SM JA-2, A=3 | O | 100 | 100 |50-85 | 5-35 | --— | NP
| | sand, loamy finel | ! | | | | | |
! | sand. | | | | | { ; | |
}20-6C|3and, fine sand, 15M, SP-SM [A-2, A-3 | O | 100 | 100 |50-80 | 5-35 | ——— | NP
{ | loamy fine sand. % I I 1 I 1 ! E {
o D | 0-12|Loam=======w—e————{ML, CL, 1A~ [ 0 [ 100 | 100 [95-100|60-100] 20-35 | 2-1¢
MeCook ! i | CL-ML | | | | | | I |
112-60|Very fine sandy |ML, CL, 1A-Y | @ | 100 | 100 [95-100|80-100] <20 [ NP-10
| | loam, =ilt loam,| CL-ML | | | ! | |
| rosa: ' | R | !
NoD, NoFwe—w———— ~| 0=l |Loame—woea fML, CL fA-6, A-T | © | 100 | 100 -100| 35~45 | 10.20
Norrest f -21 lcL, CcH ;A-? ; 0 } 100 = E Lko-65 5 15-35
! | | | | | |
f | | | | | |
] | | | | i |

21-60|Weathered bedrock}

3ee footnote at end of tabls.

|
|
|
!Sllty clay loam,
|
|
!

I
|
!
19
100 |8
|
|
b=
I

I

I
0-10017
5-100: 0-95

|

!

!



Box Butte County, Nebraska
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loam, very |
| fine sandy loam. |

sg, CL

|

| f I~ Classification [Frag— | FPercentage passing i |
Soil name and |Depth| TUSDA texture ! | |ments | sleve numbeprw— {Liguid | Ples-
map symbol | | | Unified | AASHTO | > 3 | ] | 1imlt | tlelty
f | | | [fnches{ 4 | 10 | 4¢ | 200 | |_index
1 In | 1 [ | Bet 1 B I [ [ Fet |
| | | | j | | | | | |
NpF#: [ | | { | | | | | | |
Norrest————=m—ua- I 0=4 |Loam--——-—————-——[ML, CL |A-b, A-T } O ] 100 | 100 190-100]|70-100} 35-45 | 10-20
| 4-22|811ty eclay loam, [CL, CH | A=T | 0 | 100 | 100 [85-100|60-0% | #0-B5 | 15-3%
{ | clay loam, siltyl| | ! | i | f |
i | clay. ! ! | | i ] | | |
|22-601Weathered bedrock‘ —— % _— { _ I R { -— ; ——— } —_— l ———
I |
Canyon—————————— | 0-7 [Very fine sandy [ML, CL, 1A=t | =5 190-95 [75-95 {50-95 |50- | 15-3¢ | 2-10
| 1 loam. | CL-ML | | | | | ! ] (
| 7=15|Very fine sandy |IML, M, [A-Y4 | 0-5 160-95 150-95 145-95 {35-75 [ <20 | NP-1l0
| | loam, loam, | s8¢, oM | | | | | | | |
| | gravelly loam. | ! [ | ! | | [ |
;IS-GOlWeathered bedrockf _— ; _— ; - } - E — ; -— i ——— } —_— l ———
OtD¥, OtF*: | | | | | | | | ( | l
Oglala—————————e i 0-8 %Very fine sandy 5 L, CL-ML |a-h | ¢ | 100 1 100 I 100  [51=-65 I 20-30 ‘ NE=-T
loam. | | |
| 8-53%|Loam, very fine |[ML, CL 14-4, A=6 | 0 | 100 | 100 [95-100{51-75 | 25-40 | ©5-15
! | sandy loam, | CL-ML I | | | I I |
1 | loamy very fine | | | | | [ | i |
! | sand. | | | | | ] | | i
|53-60kWeathered bedrock% — l . I — E — I —-— I — } - 1 ——— i —
f
Canyon==—=======| 0=11|Very fine sandy [ML, CL, [A-4 | 0-5 190-95 |75-95 [50-95 (50-75 | 15=30 | 2-10
I | loam. | CL-ML | | I | | I I ]
111-18|Very fine sandy [ML, SM, la=4 | 0=5 1[60-95 [50-95 |45-95 [35-75 | <20 | NP-10
] | loam, loanm, sC, M | | | | | { } i
i | gravelly loam. | ! i | | | i |
118-60|Weathered bedrockl —— { _— i - } — { —_— } _— } — { —_— l -—
T —— | 0-8 |Loam-——————————— |CL-ML, CL,|A=4, #=6 | ©o | 100 | 100 |90~100{70-100f 20-35 | 2-15
Richfield | ML | | I | i | ] i
| B—26|811ty clay loam, |CL, CH 1a-7 i 0 | 100 | 100 |95~100{90-100] 40-60 | 20-35
| | silty clay. | | | | | } | |
| 26-60|831ty clay loam, [CL-ML, CL [A-4, A6, O ] 100 | 100 |95-100{85-100| 25-45 | 5-20
| | silt loam, loams | AT | l ! | | | |
| | | | ! | | | | | !
RKQ*: ! | | ! | ! l | ! | 1
Rock cuterop. ; | } ; i ; I I : l :
Taggel————m————— { 0-3 lLoamy very fine =ML, M ;A-u I 0 =95 100:90 100I75-100!40—65 } <35 ; NP-T
| sand.
| 3-12|Fine sandy loam, |ML, SM |A-4 | 0 195-100{90-100|75-95 |40-65 | <35 | NP=7
! | loamy very fine | f | | | | | | |
| | sand, loamy rine[ { | | | | | | |
! | pand. ! | | | | | | |
!12 GOIWeathereﬂ bedrock# —_ : — ; ——— : : - : o I - I -— } _—
Ro, ROBw—w——wamm— | 0-7 |Loam—seeeamam———— ML, OL, la-4, a=6 | 0  [95-100]|80-100]80-95 i55 90 | 24-3% | 3-12
Rosebud | | | CL-ML | I | | | | |
| 7-24|Clay loam, loam IGL IA-6, A-7 | O |95~100| 80~ 100|80-100|60 85 | 30-50 | 12-26
|24=35| Sandy loam, |smM, ML, {a=-4, a=6 | 0O [95-100|80-100]60-85 |35-60 | 20-40 | 2-12
| | loam, very | 86, oL | | | t | | |
| | fine sandy loam.| | i i | i ] | |
;35—60:Weathered bedrocki —_— i _— ; — ; I — } — } ——— I — ! —
RsD¥, RaF*: ] I | | | | [ | |
Rosebud‘----—-—-} 0=7 !Loam————————-_--w}ML, CL, :a—u, A6 } 0o |95 -100;80-100%80-95 E55-90 E 24-34 i 3-12
OL-ML |
| 7-24|Clay loam, loam |CL [a=6, A=-T | © 195-100180-100180~100]60-85 | 30-50 | 12-26
}24-35|Sandy loam, |SM, ML, ;A—N, A-B E ] I95 100|80-100}60—85 [35-60 } 20-40 1 2-12
{ ] | | | |
| | | | - | |
| | | | | |

35-60] Weathered bedrock%
!

See footnote at end of table.
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| sandy loam,
| loam.

gilt]
|

CL

Soil Survey
TABLE 16.,--ENGINEERING INDEX PROPERTIES~-Continued
T [ [ Claasification [Frag- | Percentage passing | [
S0il name and [Depthi USDA texture | \ iments | sieve numbepr-— |[Liquid | Plas-
map symbol | | | Unified | AASHTOD | » 3 | [ I | limit | tieity
| | | |inches| 4 | 10 | 40 ] 200 | | index
I In ! | T Pct | { ! | T
! | | i | ! | | | |
RsD®, RaFX: | ] | | | | | i | }
CANyON=mmmmmam—— | 0-10[Very fine sandy |[ML, CL, | A=k | 0-5 |9¢-95 |75-95 |50-95 [50~75 | 16-30 | 2-i0
I ] lcam. | CL-ML | | | | i ! I |
110-18|Very fine sandy [ML, SM, |A-4 | 0-5 16095 {50-95 |45-95 [35-T5 | <20 | NP=l0
] | lcam, loam, | 8¢, em | ] ! ! | | | !
[ gravelly loam. | | | | | | | | !
118-60]| Weathered bedrock| —_ | —— R N B | —— | == | ama
f | [ | | | I } [ |
SbR*: ! ] | | | | | | | |
Sarben-——emm———— I 0-6 ILoamy very fine ESM, ML EA-H, A-2 % 0 % 100 l 100 { 90=100]30-60 I {25 I NP
| sand.
| 6-15!Loamy very fine |SM, ML | A-4 I 0 | 100 | 100 [90-100[40-65 | <20 | NP
[ | sand, fine sandy| 1 ! | | ] | | |
I | loam, very fine | | I | ! | | | ]
| | sandy loam. | | | | | | | | |
|115-60|Very Cilne sandy |SM, ML | A=L | o | 100 | 100 |90-100}40-65 | <20 | NP
] | loam, loamy veryl ! f | | | | | |
! | fine sand, fine | | | | | I | | |
| | sandy loam. | | | | ] | | | |
! | | | | | [ | | | |
Bushep—————————— | 0-3 |Loamy very fine [SM, ML, |lA-2, A= | © | 100 J90-100}80~-100|30-60 | <25 | NP-§
| | sand. | sM-sc, | | | i f | | |
| ! I CL-ML [ | | | | | | |
| 3-40|Loamy very fine | sM, ML, [A-2, A=l | © | 100 §60-<100180-100|30~60 | <25 | NP-5
| | sand, fine sandy| SM-3C, | | | | i | | |
| | leam, very fine | CL-ML | | | [ | | | H
i | sandy loam. | { | | | [ ! | }
| 40~60 | Weathered bedrock! —~— | ——— ISR P e I R
| ! | | | | | [ | | [
SbD#*; ] | { | i [ | | | | i
sarben—————mm——m { 0-3 |Loamy very fine ! SM, M EA—H, A-2 : 0 ; 160 , 100 : 90- 100!30-60 : <25 | NP
sand. |
j 3-15|Loamy very fine |SM, {A-1 | 0 F 100 | 100 {90-10C|40-65 | <20 | NP
! | sand, fine sandy]| | | | I [ | | |
| | loam, very fine | | | | | | | | |
j | sandy loam. | | | | | ] | | I
|15=60]Very fine sandy 1SM, ML JA-b | © | 100 | 100 [90-100|40-65 | <20 | NP
| | loam, loamy veryl| | I | | | | i
I | fine sand, fine } | | | | | | | |
TR SNt TR TS N O U N T
Bushep————————v | 0-3 ILoamy very fine |SM, ML, lA=-2, A-4 1 0 | 100 ]90-100(80-100]30-60 | <25 | NP=5
f sand. | SM—SC, | | | | ! i | |
| | | CL~ML | | | | | o | }
| 3-40jLoamy very fine |SM, ML, 1A-2, A= | ¢ | 100 |90~-100{80-100|30-60 | <25 | NP-5S
| | smand, fine sandyl SM—SG, | | | | | | | |
| | loam, very fine | CL-ML | f | | | i | |
! | sandy loam. | | | | ! | | i |
’NO—GOEWeathered hedrockr —_— { —— : - } - E -— ; ——— : — ; -_— : -
S8tB, StC, StDe---| 0-13|Fine sandy locam |[3M, ML | A=l | ¢ | 100 {95-100i60-85 [45-60 | <25 | NP-5
Satanta |13-31|Loam, elay losm, |[SC, CL |1A-7, A-6 | © | 100 195-100{75-100]J40-75 | 25-45 | 11-25
| | sandy clay loam.] | | | | | | | |
|31-601Loam, clay loam, !ML, CL, lA-4, A=6 | O | 100 |95-100{60-100]40-80 | 20-36 | 2-15
I | very fine sandy | SM, SC ] | | | | |
A T T T A .
17 (P | 0-9 |Loam=———————————— {ML, CL-ML,|A-U, A-6 | © | 100 | 100 [95-100}60-90 | 20-35 | 315
Seott Variant | CL J | | | i j | |
9-22|Clay, silty clay,|CH, CL | A~T, A~B | O } 100 | 100 [95-100(85-95 | 50-65 | 25-4p
[ silty clay loam.| [ | | | [ | |
22-41|Loam, very fine |[ML, CL=ML, A=l 1 0 : 100 l 100 Igo-lnojﬁo-go f 20-35 3=10
| | [ | l
| - i | | |
| | | I I

hl-ﬁOchathered bedrock:

See footnote at end of table,
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TABLE 16.-~ENGINEERING INDEX PROPERTIES--Contlnued
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loam, loamy fine
sand.

| [ | Classification [Frag- | Percentage passging [ |
So0il name and |Depth| USDA texture | ] |ments | sieve number—— |Liguid | Plas-
mep symbol | | | Unifiea | aASHTQ | > 3 | | limit | ticity
| | | | |inches! & 10 'V Ho | 200 | | index
b T R
121 N | 0-7 |Loamy very fine {ML, SM lA-4, K=2 | O ]95-100[%0- 100175-100l30 65 | <35 | NP-7
Tassel } | sand. | | | | ! | ] ]
| 7-18]1Fine sandy loam, |ML, SM |A=4 0 {95~-100]90~ 100!75 95 |B9-65 | <35 | NP-7
] | loamy very fine | | | | i | i | |
| [ sand, loamy fine! | | | | | t | |
! | sand. | [ ! | | | | i |
118- GOIWeathered bedrock} _— ; —— } —_— : —— } —_—— } — i - } - g ———
|
VaD, VaB-———~——— i 0-4 |Pine pand-—————— |SM, Sp-3M |A-2 | @ | 1c0 | 100 |B0-95 [10=30 | ==~ | NP
Valent { 4-60[Fine sand, loamy |3M [A=2 | 0 | 100 |95-100{75-90 (10-30 |§| ——— | NP
| | fine sand loamy | | | | | | | | |
i | sand. | | ] | | i | | |
| i | | | I J | i |
VdB, VaD, VdE~===| 0=5 |Loeamy fine sand |SM, SP-3M la=2 i o | 100 | 100 |B0-95 §10-30 | -—- | NP
Valent | 5-60]Fine sand, loamy |3M 1A=2 | @ | 100 }95-100[75=-90 [19-30 | —-—=- | NP
| | Fine sand, loamy| I i I I i I ] i
| | sand. I ] ] | | | | | |
| | | | | | ! I | | ]
VnD, VnE, VnF--—=| 0-3 |Fine sande—-—-—--—-|SM, SP-SM,|A-2, &-3 }| @ | 100 | 100 [70-100| 2~25 | === | NP
Valentine J sp | | ! i | | |
| 3-60{Fine sand, loamy |SM, SP-SM,|A-2, A-3 | © ] 100 | 100 |90-100| 2-20 | === | NP
[ | fine sand, loamyl| SP [ | | | | | | i
| | ssnd. | | | I | | | |
| | | | | | | ! | |
VtB, VLCmm—=me——— | 0-10|Fine sandy lcam |SM, ML, |la=4, A=2 | © | 100 | 100 |85-100(30-55 | 20-30 | NP-7
Vetal | | cL-ML, [ | | i { | | i
| | sM=SC [ | [ l I [ I i
110-36] Flne sandy loam, |SM, ML, |A-4, A-2 | O | 100 | 100 |60-95 [30-65 | 20-30 | NP=-T
| very fine sandy | CL~ML, | ! | | | | | |
| 1 loam, sandy | sM-SC I | | i | ! i |
| loam. { | | | | | | | |
136- GOIFine sandy loam, |SM, ML, [A-8§, A-=2 ] O 1 160 | 100 |60-95 [30-65 | 20~30 | NP=T
| | very fine sandy | CL-ML, | | ] [ | | | i
[ loam, sandy | sm-sC I | | | l | | |
| | | | ] | f | |
! | | ] | | | [ |
I | | | | | | ] |

% Jee description of

the map unit for composition and

behavior characterlisties of the map unit.
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Eroalen|Wind

Entries under "Eroslon factors—-T" epply to the entlire

TABLE 17.--PHYSTCAL AND CHEMICAL PROPERTIES OF THE SOILS
Entrles under "Wind ercodibillity group"™ and "Organic matter®™ apply only to the surface layer.

Absence of an entry indicates that data were not available or were not estimated]

[The symbol < means leas than; > means more than.
profile.
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The symbol

TABLE 18.-450IL AND WATER FEATURES

Absence of an entry Iindicates that the feature is not a concern or that data were not

» means more than.

< means less than;

["Flooding"” and "water table" and terms such as "rare," "brilef," "apparent," and "perched" are explained in the text.
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TABLE 18.——SO0IL AND WATER FEATURES-—-Continued
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See footnotes at end of table.
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TABLE 18.--SOIL AND WATER FEATURES--Continued

| I Flooding 1 High water table ] Bedrock [ [ Risk of corrosion
301l name and IHydro-! | [ | I ] i i |Potentiali
map symbol | legic| Prequency | Duration |Months | Depth | Kind |Months | Depth |Hardness| frost |Uncoated |[Conerete
|group | | | | | | | | | actlon | steel |
| | I | T Pt ] | In ] | | |
| | [ | | | i | | | [ |
Valr, VaE, VdB, | i | | | | ] I | | | |
VdD, VAdE-———————— | A  |None——————n | - I == 26,0 | === | wwm | 360 | =mw | Low {Low |Low.,
Valent | | | | ! | | t | | | |
| t ] | | | i | | | | |
VnD, VnE, VnPFe-o—-- oA |Nong=————a== i —_ | - I 6.0 | === | - b >60 | ——— | Low | Low |Low.
Valentine f t ] | | | | | | | { |
| | { ] | | | I | | | |
VEB, VE0——— e | B |Nong=w———au— | —— | m—— ! 6.0 | === | —— | »60 I |Moderate |Moderate |Low.
Vetal ! | | | | | | ] | | | |
; | | 1 | ! 1 | ] |

* See description of the map unit for composition and behavior characteristics of the map unist.
¥% A plus sign preceding the range in depth 1ndicates that the water table 1s above the surface of the s0il. The first numeral
in the range 1lndicates how high the water is above the surface. The second numeral indicates the depth below the surface.

BysEIqeN 'Qjunon enng xog

gee



Soil Survey

TABLE 19.+-ENGINEERING INDEX TEST DATA
[NP means nonplastic]
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Box Butte County, Nebraska

TABLE 19.--ENGINEERING INDEX TEST DATA--Continued

Specific
gravity

Xaput
£3110Ta8€14

Percentage
smaller than~-
0

Graln-size distribution

FPercentage
passing sleve—-
o
0

repart number,

horizon, and
depth in inches

So01l name,

B-k
A1l

{S7TNE-013-006)
Aeemeeem 00 to 07
Ommm-——= 07 to 13

fine sand

Tassel loamy very
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Lamo Variant

Coarse-loamy, mixed (ealcareous), mesiec Cumulle Haplaquolls

TABLE 20{--CLASSIFICATION OF THE S0ILS
T
Scll name { Famlly or hlgher taxonomic class

|

|
Alliance | Fine—silty, mixed, mesic Aridic Argilustolls
Dankard-—- | Sandy, mixed, mesic Ustic Torrifluvents
Bridget. | Coarse-silty, mixed, mesic Torriorthentiec Haplustolls
Busher | Coarse-loamy, mixed, mesic Torriorthentic Haplustolls
Ganyon—— | Loamy, mized {calcarecus), mesic, shallow Ustic Torriocrthents
Craft - | Coarse-silty, mixed (calcareous), mesic Ustic Torrifluvents
Creighton —_— - | Coarsze-loamy, mixed, mesiz Aridie Haplustolls
Dailey | Sandy, mixed, mesle Torriorthentic Haplustolls
Durocwm—— -—— | Fine-silty, mixed, meslc Pachic Haplustolls
#Goshen | Fine-s11ty, mixed, meslc Pachie Arglustolis
Hemingford | Fine-loamy, mixed, mesic Aridle Arglustolls
Hoffland ] Sandy, mesic Typic Calclaquolls
tTmlay—-— | Loamy-skeletal, mixed (calcareous), mesic, shallow Ustlc Torrlorthents
Ipage | Mixed, meslc Aquie Ustipsamments :
Janise - | Coarse-gilty, mixed (calecarecus), mesle Typic Halaguepis
Jayem - | Coarse-loesmy, mixed, mesic Aridic Haplustolls
Kelth- | Fine-sllty, mixed, meslec Arldle Arglustolls

|

|

Las Animas--

Lisco

Manter
Marlake——

McCook

*Norrest--

*0glala.
Riehfleld

Rosebud

Sarben

Satanta

Scott Variant—-———————meaee |

Tassel
Valent

Valentine
Yetal

mixed (ealcarecous), mesie Typic Pluvaquente

mixed (calcareous), mesic Typic Halaguepts

mixed, mesliec Aridle Arglustolls

Sandy, mixed, meslc Mollic Fiuvaquents

Coarse-sllty, mixed, meale Fluventlie Haplustella i
Fine, montmeorillonitiec, meslc Ustelllc Haplarglds

Coarse=-gsilty, mixed, mesic Aridie Haplustolls

Fine, montmerillonitic, mesie Aridic Argiustells

Fine-loamy, mixed, mesic Aridic Arglustells

Coarse-loamy, mixed, nonacld, mesic Ustlec Torriorthents

Fine-loamy, mixed, meslec Aridic Arglustolls

Fine, montmorillonitic, mesic Typle Argialbolls '
Ioamy, mized (calcareous), mesic, shallow Ustiec Torriorthents

Mixed, mesic Ustle Torripsamments

Mixed, mesie Typlc Ustipsamments

Coarse=loamy, mlxed, mesic Pachlic Haplustolls

Coarse-loamy,
Coarse~loanmy,
Coarse=loany,

& The asoll is a taxadjunet to the series.

See text for description of those characterlstlcs of the soil

that are outside the range of the series.
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Accessibility Statement
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Resources Conservation Service (NRCS) is committed to making its information
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accessibility issues and need assistance, please contact our Helpdesk by phone at
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with publications that include maps, graphs, or similar forms of information, you
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complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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