VE OF
Elbert County, Colorado, Western Part

United States Department of Agriculture,
Soil Conservation Service,

in cooperation with

Colorado Agricultural Experiment Station



HOW TO USE

Locate your area of interest on
'I the “‘Index to Map Sheets'’ (the
°*  last page of this publication).

2 Note the number of the map
° sheet and turn to that sheet.

Locate your area of interest
3 J on the map sheet.

4 List the map unit symbolis
i that are in your area

Symbols

27C
56B
131B
134A
148B
151C

Y/




THIS SOIL SURVEY

Turn to ‘‘Index to Soil Map Units"’
5 . which lists the name of each map unit and the
page where that map unit is described.

See ‘‘Summary of Tables’’ (following the
_ 6. Contents) for location of additional data
on a specific soil use.

—
—
—
—
—
e
—
—
——
——
—

Consult ‘‘Contents’’ for parts of the publication that will meet your specific needs.
This survey contains useful information for farmers or ranchers, -foresters or
7 o agronomists; for planners, community decision makers, engineers, developers,
builders, or homebuyers; for conservationists, recreationists, teachers, or students;
for specialists in wildlife management, waste disposal, or pollution control.



This is a publication of the National Cooperative Soil Survey, a joint effort of
the United States Department of Agriculture and agencies of the States, usually
the Agricultural Experiment Stations. In some surveys, other Federal and local
agencies also contribute. The Soil Conservation Service has leadership for the
Federal part of the National Cooperative Soil Survey. In line with Department of
Agriculture policies, benefits of this program are available to all, regardless of
race, color, national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was completed in the period 1972-76. Soil
names and descriptions were approved in 1977. Unless otherwise indicated,
statements in the publication refer to conditions in the survey area in 1976. This
survey was made cooperatively by the Soil Conservation Service and the Colo-
rado Agricultural Experiment Station. It is part of the technical assistance fur-
nished to the Agate Soil Conservation District, the Double El Soil Conservation
District, and the Kiowa Soil Conservation District.

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

Cover: Landscape of Peyton-Elbeth sandy loams, 8 to 25 percent
slopes.
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Foreword

The Soil Survey of Elbert County, Colorado, Western Part, contains much
information useful in any land-planning program. Of prime importance are the
predictions of soil behavior for selected land uses. Also highlighted are limita-
tions or hazards to land uses that are inherent in the soil, improvements
needed to overcome these limitations, and the impact that selected land uses
will have on the environment.

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

Great differences in soil properties can occur even within short distances.
Soils may be seasonally wet or subject to flooding. They may be shallow to
bedrock. They may be too unstable to be used as a foundation for buildings or
roads. Very clayey or wet soils are poorly suited to septic tank absorption
fields. A high water table makes a soil poorly suited to basements or under-
ground installations.

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

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

3 N wasess,

Robert G. Halstead
State Conservationist
Soil Conservation Service
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SOIL SURVEY OF ELBERT COUNTY, COLORADO, WESTERN PART

By Lynn S. Larsen, Soil Conservation Service

Soils Surveyed by Lynn S. Larsen, Everett E. Geib, and Stanley R. Albee, Soil Conservation Service

United States Department of Agriculture, Soil Conservation Service, in cooperation with Colorado Agricultural
Experiment Station

ELBERT COUNTY is in the east-central part of Colora-
do. It has an area of 1,854 square miles, or 1,192,960
acres (see map on facing page). The population was
3,903 in 1970. Kiowa, the county seat, has a population
of about 150. Only the western part of the county is
discussed in this survey. A soil survey of the eastern part
was published in July, 1966.

Elbert County, Western Part, has an area of 639;960
acres. It is located west of a line that originates at the
northeastern corner of El Paso County and extends
northward to Arapahoe County. The survey area includes
the “Divide,” which separates the Platte River and Ar-
kansas River drainages.

Elevation ranges from 5,300 feet in the northeast
corner to 7,300 feet in the southwest corner of the
survey area. The high mesa area in the western part is
separated by deep ravines which drain into Running
Creek (Box Elder Creek), Kiowa Creek, and Commanche
Creek. These creeks, along with West, Middle, and East
Bijou Creeks, flow in a northeastern direction and are a
part of the Platte River drainage. Big Sandy Creek in the
southeast corner of the survey area flows in an eastern
direction and is part of the Arkansas River drainage. The
eastern part of the survey area is rolling plains.

Farming in the area consists mainly of growing small
grain, mainly wheat, and raising cattle. Some subdivision
development is taking place. in the vicinity of Elizabeth
and a smaller amount in the eastern part of the survey
area.

General nature of the area

This section gives general information concerning the
survey area. It discusses history and development; phy-
siography, drainage, and relief; natural resources; farm-
ing; and climate.

History and development

There was very little settlement in Elbert County
before 1854 (2). The first permanent settlements were
established in 1859. Kiowa was established as a stage-
coach station on the Smoky Hills Trail in 1859. The Gold
Rush and growth of Denver and Colorado City (Colorado
Springs) resulted in the establishment of sawmills in the
timbered areas. These sawmills created a job market
and a base for the towns of Elbert (1860) and Elizabeth
(1855). Later the mills furnished ties for the developing
railroads. Simla was established in the 1880’s on the
Rock Island Railroad. Elbert County was formed in 1874
and extended eastward to the State of Kansas. The
present eastern boundary of Elbert County was estab-
lished in 1889.

The Homestead Act of 1862 encouraged settlement of
Elbert County. Early settlers were ranchers. Many had
come during the Gold Rush and stayed. They brought
their families and established permanent homes. They
built adjacent to the major drainages where water was
available and grazed cattle on the open government
land. Large ranches were predominant in the 1860’s and
1870’s. Texas longhorns were the original stock but
were gradually replaced with other breeds and some-
times with sheep.

The ordered removal of fences from government lands
in 1855, coupled with the panic of 1893 and the building
of railroads, speeded the breaking up of large ranches.
This opened up the area to many homesteaders for
farming. These farms averaged less than 640 acres in
size. Potatoes were an important crop until about 1908
when they became infested with potato blight. Pinto
beans replaced the potato as an important money crop,
especially during the war years of 1917 and 1918. Small
grains and corn were grown for feed; and some melons,
squash, pumpkins, and root vegetables were marketed.
Dairy herds were common.



Many who owned these small farms were forced out
by the drought and dust storms of the 1930’s. A major
flood in 1935 caused much damage in Elbert and Kiowa.
It washed out buildings and track of the Colorado and
Southern Railroad, which was abandoned. Another flood

in 1965 did considerable damage along the Bijou Creek:

drainage.

After several years of decline in population and indus-
try, 1970 brought a surge of activity to Elbert County.
The growing population along the foothills between
Denver and Colorado Springs spread into Elbert County.
Rolling grasslands and pine-covered hills made the area
very desirable for housing development.

In 1977 the main industry in Elbert County was farm-
ing. It consisted of growing small grains, alfalfa, and
forage sorghums and raising beef cattle. Wheat and beef
are the main products.

Some small areas of the county are irrigated, but most
of the area consists of dryland farms and rangeland. The
large forests of ponderosa pine have been timbered out
leaving mostly second growth.

Water supplies west of the West Bijou Creek are ade-
quate for most purposes. East of West Bijou Creek,
household and stock water supplies are usually ade-
quate but occur deeper underground and are harder to
locate. ,

There is some oil in the north-central part of the area.
A bed of poor grade lignite coal along the eastern side
of the area shows promise for strip mining.

Elbert County, Western Part, is a foothill area of rolling
-grasslands. Extremes in temperature; short duration,
heavy rainfall; blizzards; and prolonged dry spells are

hazards to farming and contribute to erosion. In recent-

years, construction of many small dams, seeding of
former cropland to- grass, better farming methods, estab-
lishment of farmstead windbreaks, and construction of
the Kiowa Creek Watershed Project have all helped to
stabilize the soil, preserve water, and diminish flood
damage in the area.

Physiography, drainage, and relief

The western part of Elbert County lies entirely within
the Colorado Piedmont section of the Great Plains phy-
siographic province. Total relief of the area is approxi-
mately 2,030 feet. The highest point, which is near the
southwest corner of the survey area, is about 7,350 feet
above mean sea level. The lowest point, which is near
the junction of Middle Bijou and Wilson Creeks at the
northeastern corner of the area, is about 5;320 feet
above mean sea level.

The survey area is drained mainly by tributaries of the
South Platte River. These include Coal Creek, Running
Creek, Kiowa Creek, West Bijou Creek, Middle Bijou
Creek, Wilson Creek, and East Bijou Creek. The south-
eastern corner of the area is drained by Big Sandy
Creek, which is a tributary of the Arkansas River.

SOIL SURVEY

Most of the area is characterized by broadly rolling
topography. The major streams are on moderately wide
flood plains and are generally separated by broad inter-
stream divides. Numerous short drainageways lead into
the large valleys, so that the surface relief of the upland
areas ranges from undulating to hilly. In the southwest-
ern part of the area, the valleys of Kiowa and West Bijou
Creek area bordered in places by steep escarpments
formed in resistant beds of conglomeratic sandstone.

Natural resources

Soil, surface and underground water, and native vege-
tation are major natural resources of the western part of
Elbert County. One of the purposes of this survey is to
help maintain the value of the soils as a resource. |denti-
fying the different soils and describing their properties
help to make this possible.

Several creeks draining from south to north through
the area are sources of surface water. In the western
part of the survey area, sources of underground water
are rather extensive aquifers in the upper member of the
Dawson Formation. In the eastern part of the survey
area, aquifers are seldom found in the underlying lower
member of the Dawson Formation and are usually limit-
ed to alluvium in drainage bottoms. Development in the
western part of the survey area is encouraged by the
more available underground water and the variety of
vegetation, including some timber.

Rangeland is the most important agricultural resource
in this area and is used for cattle production, the main
industry. Where the soil is used for crop production,
careful management is needed to prevent erosion.

Some of the kaolinitic clay in the area is mined for
brick production in Denver.

Principal game animals are mule deer, antelope,
coyote, bobcat, and cottontail.

Conservation of natural resources is important for con-
tinued farming and for maintaining the desirability of the
area for its dwellers.

Farming

The early settlers of Elbert County were mainly cattle
ranchers, but there was some farming along streams and
valleys (4). A farming community between Calhan and
Fondis was started in the 1880’s by a group of Czecho-
slovakians. It covered about 30 square miles, with about
40 families in the area at one time. They grew pinto
beans, corn, and wheat.

Farmers from the East and Midwest were moving to
the county by the 1890’s and because there was less
moisture than in the areas where they had originated,
they needed to learn such new farming methods as less
tillage, rotation, and summer fallow.

Around the turn of the century, the average grain farm
was no more than a section, and many were no larger
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than 320 acres. Besides wheat, barley, and small acre-
ages of pinto beans and corn, potatoes were grown in
Elbert County near the towns of Elbert and Elizabeth.
For many years, potatoes were one of the most profit-
able money crops. Potato bakes were held in Elbert in
and around 1900 to publicize the potato in the area. By
1908, however, potato blight had devastated potatoes in
this area, and farmers switched to small grains.

Smaller acreages of squash, pumpkins, watermelons,
muskmelons, and root vegetables were also produced
and shipped to Denver and Colorado Springs.

The Kiowa Soil Conservation District was organized in
1941 and, after several additions, consisted of 465,250
acres and approximately 300 farms in the western part
of the survey area. The remaining acreage of the survey
area is covered by the Agate Soil Conservation District
and Double E! Soil Conservation District. The Agate SCD
was organized in 1940, and the Big Sandy SCD was
organized in 1939. In 1971 the Big Sandy and Horse-
Rush SCD’s were combined and renamed the Double El
SCD. Today approximately 75,000 acres, or 12 percent
of the survey area, is cropland. Except for an estimated
3,300 acres, the cropland is nonirrigated. Wheat is grown
on the majority of cropland in the county today, with
small amounts of ensilage corn, sorghum, and barley.

Farming potential is limited by the short growing
season, absence of precipitation and irrigation water,
and extreme weather conditions. Periods of severe
drought occurred during the 1930’s and 1950’s. During
these periods crop production was low, and the greater
part of land in the survey area was damaged by wind
erosion.

Climate

Data for this section were obtained from the National Climatic
Center, Asheville, North Carolina.

Elbert County is generally warm in summer with fre-
quent 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 when westerly winds are warmed as they move
downslope. Most precipitation falls as rain during the
warmer part of the year and is normally heaviest late in
spring and early in summer. Winter snowfalls are fre-
quent, but snow cover disappears during mild periods.

Table 1 gives data on temperature and precipitation
for the survey area, as recorded at Elbert, Colorado for
the period 1963 to 1974. Table 2 shows probable dates
of the first freeze in fall and the last freeze in spring.
Table 3 provides data on length of the growing season.
In most of the county, the average temperature in winter
is 30 degrees F, and the average daily minimum is 13.7
degrees. The lowest temperature on record, -38 degrees,
occurred at Parker 7E on January 12, 1963. In summer
the average temperature is 67.6 degrees, and the aver-

age daily maximum is 83.8 degrees. The highest tem-
perature, 103 degrees, was recorded on June 23, 1954.

In the higher southwest, the average temperature in
winter is 26.7 degrees F, and the average daily minimum
is 9.7 degrees. The lowest temperature on record, -39
degrees, occurred at Elbert on January 12, 1963. In
summer the average temperature is 63.5 degrees, and
the average daily maximum is 79.6 degrees. The highest
temperature, 98 degrees,- was recorded on July 12,
1971.

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

Of the total annual precipitation, 10 to 13 inches, or
about 75 percent, usually falls during the period April
through September, which includes the growing season
for most crops. Two years in ten, the April-September
rainfall is less than 7.14 inches at Parker and 9.55
inches at Elbert. The heaviest 1-day rainfall during the
period of record was 3.60 inches at Parker 7E on May 6,
1973. Thunderstorms number about 48 each year, 35 of
which occur in summer.

Average seasonal snowfall is 60 to 70 inches. The
greatest snow depth at any one time during the period of
record was 19 inches. On the average, 22 days have at
least 1 inch of snow on the ground, but the number of
days varies greatly from year to year.

The average relative humidity in midafternoon in spring
is less than 36 percent. During the rest of the year it is
about 41 percent. Humidity is higher at night in all sea-
sons, and the average at dawn is about 69 percent. The
percentage of possible sunshine is 71 percent in
summer and 70 percent in winter. The prevailing direc-
tion of the wind is from the south. Average windspeed is
highest, about 12 miles per hour, in April.

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

How this survey was made

Soil scientists made this survey to learn what kinds of
soil are in the survey area, where they are, and how they
can be used. The soil scientists went into the area know-
ing they likely would locate many soils they already knew
something about and perhaps identify some they had
never seen before. They observed the steepness, length,
and shape of slopes; the size of streams and the general
pattern of drainage; the kinds of native plants or crops;
the kinds of rock; and many facts about the soils. They



dug many holes to expose soil profiles. A profile is the
sequence of natural layers, or horizons, in a soil; it ex-
tends from the surface down into the parent material,
‘which has been changed very little by leaching or by the
action of plant roots.

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

After a guide for classifying and naming the soils was
worked out, the soil scientists drew the boundaries of the
individual soils on aerial photographs. These photo-
graphs show woodlands, buildings, field borders, roads,
and other details that help in drawing boundaries accu-
rately. The soil map at the back of this publication was
prepared from aerial photographs.

The areas shown on a soil map are called soil map
units. Some map units are made up of one kind of soil,
others are made up of two or more kinds of soil, and a
few have little or no soil material at all. Map units are
discussed in the sections “General soil map for broad
land use planning” and “Soil maps for detailed plan-
ning.”

While a soil survey is in progress, samples of soils are
taken as needed for laboratory measurements and for
engineering tests. The soils are field tested, and interpre-
tations of their behavior are modified as necessary
during the course of the survey. New interpretations are
added to meet local needs, mainly through field observa-
tions of different kinds of soil in different uses under
different levels of management. Also, data are assem-
bled from other sources, such as test results, records,
field experience, and information available from state
and local specialists. For example, data on crop vyields
under defined practices are assembled from farm rec-
ords and from field or plot experiments on the same
kinds of soil.

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

General soil map for broad land use
planning

The general soil map at the back of this publication
shows, in color, map units that have a distinct pattern of
soils and of relief and drainage. Each map unit is a
unique natural landscape. Typically, a map unit consists
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of one or more major soils and some minor soils. It is
named for the major soils. The soils making up one unit
can occur in other units but in a different pattern.

The general soil map provides a broad perspective of
the soils and landscapes in the survey area. It provides a
basis for comparing the potential of large areas for gen-
eral kinds of land use. Areas that are, for the most part,
suited to certain kinds of farming or to other land uses
can be identified on the map. Likewise, areas of soils
having properties that are distinctly unfavorable for cer-
tain land uses can be located.

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

1. Bresser-Truckton

Deep, nearly level to moderately steep, well drained
loamy . soils that formed in material weathered from non-
calcareous arkosic sandstone

Areas of these soils are mainly in the northwestern
and west-central parts of the survey area, but some
smaller areas are scattered throughout the northeastern
part. This map unit is on upland terraces, hills, and
ridges.

This map unit makes up about 36 percent of the area.
It is about 60 percent Bresser soils, 15 percent Truckton
soils, and the rest is soils of minor extent.

The Bresser and Truckton soils have a sandy loam
surface layer. Bresser soils have a sandy clay loam sub-
soil, and Truckton soils have a sandy loam subsoil.

The soils of minor extent are Ascalon, Baca, Staple-
ton, Weld, and Wiley soils. They are well drained.

The soils in this map unit are used mainly for grazing
livestock, but some, mainly in the western part of the
area, are cultivated. Wheat is the main nonirrigated crop.
Small acreages of alfalfa, corn, and sorghum are also
grown.

Control of wind and water erosion is the main concern
on nonirrigated cropland. Management practices that
conserve soil moisture and control erosion are essential.
The shortage or absence of water limits the potential for
irrigated cropland. The potential for urban uses is good.
The potential for the development of openland and ran-
geland wildlife is fair.

Wildlife is an important secondary use of the soils in
this map unit. In cropland areas, habitat suitable for ring-
necked pheasant, mourning dove, and miscellaneous
nongame species can be developed by establishing wild-
life areas for nesting and escape cover. Rangeland wild-
life, such as antelope and sharp-tailed grouse, can be
increased by developing livestock watering facilities,
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using proper livestock grazing management, and seeding
range where needed.

2. Weld-Bresser

Deep, nearly level to moderately sloping, well drained
loamy soils that formed in calcareous eolian material and
in noncalcareous material weathered from arkosic sand-
stone

Areas of these soils are scattered throughout the
northwestern and west-central parts of the survey area.
This map unit is on upland tablelands, hills, and ridges.

This map unit makes up about 4 percent of the area. It
is about 65 percent Weld soils, 25 percent Bresser soils,
and the rest is soils of minor extent.

Weld soils are on upland tablelands and formed in silty
eolian material. Bresser soils are on upland terraces,
hills, and ridges and formed in material weathered from
arkosic sedimentary rock. Weld soils have a loam sur-
face layer and a clay subsoil. Bresser soils have a sandy
loam surface layer and a sandy clay loam subsoil.

The soils of minor extent are the Baca, Kutch, and
Wiley soils. Also included are small areas of soils that
are similar to the Fondis soils and mapped in the adjoin-
ing Castle Rock Area survey. These soils are well
drained. The Baca, Fondis, and Wiley soils are deep.
Kutch soils are underlain by shale at a depth of 20 to 40
inches.

The soils in this map unit are used for nonirrigated
cropland and livestock grazing. Wheat is the main crop
grown, but small acreages of oats and barley are also
grown. Wind and water erosion are the main manage-
ment concerns.

The absence of water limits the potential for irrigated
cropland. The potential for urban uses is fair to good, but
in the Weld soils it is limited because of the high shrink-
swell potential and slow permeability of the subsoil. The
potential for openland and rangeland wildlife is fair on
the Bresser soils. On the Weld soils the potential for
openland wildiife is fair and for rangeland wildlife it is
poor.

Openland wildlife, such as pheasants, mourning doves,
and cottontails, are best adapted to soils on which crops
are growing. Wildiife habitat development, including tree
and shrub plantings, as well as grass-legume seeding,
may be successful without irrigation during most years.
With irrigation, wildlife habitat developments that would
benefit many kinds of openland wildlife could be estab-
lished. Where soils are used for rangeland, antelope and
mule deer could be benefited by good range manage-
ment, including development of livestock watering facili-
ties, livestock grazing management, and seeding range
where necessary.

3. Kutch-Bresser-Cushman

Moderately deep and deep, gently sloping to moderately
steep, well drained loamy soils that formed in calcareous
shale, noncalcareous material weathered from arkosic
sandstone, and calcareous interbedded shale and sand-
stone

Areas of these gently sloping to moderately steep soils
are mainly in the eastern half of the survey area. This
map unit is on hills, ridges, and valley side slopes.

This map unit makes up about 19 percent of the area.
It is about 30 percent Kutch soils, 20 percent Bresser
soils, 15 percent Cushman soils, and the rest is soils of
minor extent.

The major soils are well drained. The Kutch soils are
moderately deep over shale at a depth of 20 to 40
inches. They have a clay loam surface layer and a heavy
clay loam and clay subsoil. The Bresser soils are deep .
and formed in material weathered from arkosic sedimen-
tary rock. They have a sandy loam surface layer and a
sandy clay loam subsoil. The Cushman soils are moder-
ately deep over interbedded shale and sandstone at a
depth of 20 to 40 inches. They have a loam surface
layer and a clay loam subsoil.

The soils of minor extent are Louviers, Nunn, and
Renohill soils and Torriorthents.

The soils in this map unit are used mainly for grazing
livestock and for wildlife. Some small, scattered areas of
soils on the more gentle slopes are used for nonirrigated
cropland. Wheat and some corn and sorghum are the
main crops.

The potential for irrigated cropland is poor because of
the absence of available water and because of steep
slopes. The soils in this map unit are well suited to
grazing. The potential for urban uses is poor on the
Kutch and Cushman soils because of the depth to bed-
rock and steep slopes. Potential for urban uses on the
Bresser soils ranges from good to poor, depending on
slope. The potential for rangeland wildlife is fair for all
the soils. The potential for openland wildlife is fair on the
Bresser and Cushman soils and poor on the Kutch soils.

Rangeland wildlife, such as antelope and sharp-tailed
grouse, are best adapted to the soils in this unit where
the main land use is livestock grazing. Hillsides and
draws also furnish habitat for mule deer.

4. Nunn-Haplustolls

Deep, nearly level and gently sloping, well drained loamy
soils that formed in calcareous clayey and loamy allu-
vium

These nearly level to gently sloping soils are on
bottom lands, low terraces, fans, and toe slopes. They
are mainly along the West Bijou, East Bijou, and Big
Sandy drainageways.



This map unit makes up about 8 percent of the area. It
is about 55 percent Nunn soils, 30 percent Haplustolls,
and the rest is soils of minor extent.

Nunn soils are in a higher position on the landscape
than the Haplustolls. Nunn soils have a clay loam sur-
face layer and a clay or heavy clay loam subsoil. Haplus-
tolls range in surface texture from loamy sand to loam.
The underlying material is stratified with texture ranging
from sand to clay loam.

The soils of minor extent are the somewhat excessive-
ly drained Ellicott soils, the well drained Englewood and
Heldt soils, and the poorly drained Fluvaquents.

The soils in this map unit are used mainly- for grazing,
but some areas are used for sprinkler irrigated and nonir-
rigated cropland. They are also used as wildlife habitat.
Crops grown are alfalfa, small grains, corn, forage sorgh-
ums, and beans. Occasional to rare flooding on the Ha-
plustolls is the main limitation for farming and urban
uses. .

When adequately treated, the soils in this unit have
good potential for nonirrigated cropland and for irrigated
cropland, where underground water is available. The po-
tential for urban uses ranges from poor to fair depending
on flood hazard. The potential for wildlife habitat is fair.

The soils in this unit can furnish habitat for a variety of
wildlife, ranging from mule deer to mourning dove. The
presence of some dryland and irrigated farming en-
hances opportunities to develop wildlife habitats. Occa-
sional flooding, while limiting the development of farming
and urban uses on some of the soils in this unit, does
help insure the availability of water for wildlife habitat.

5. Wiley-Baca-Weld

Deep, nearly level to moderately sloping, well drained
loamy soils that formed in calcareous eolian material

Areas of these nearly level to moderately sloping soils
are mainly in the northeastern part of the survey area.
They are on hills, ridges, benches, toe slopes, and table-
lands.

This map unit makes up 7 percent of the area. It is
about 25 percent Wiley soils, 20 percent Baca soils, 20
percent Weld soils, and the rest is soils of minor extent.

Wiley and Baca soils generally are in the higher and
more sloping areas. The Weld soils are mainly on the
more level tablelands. Each of the soils has a loam
surface layer. The Wiley soils have a silty clay loam
subsoil, the Baca soils have a clay loam subsoil, and the
Weld soils have a clay subsoil.

The soils of minor extent are the deep, well drained
Ascalon, Bresser, and Truckton soils and the moderately
deep Cushman soils.

The soils in this unit are used for nonirrigated cropland
and for grazing. Small grains and sorghums are the main
crops grown. Wind and water erosion are the main man-
agement concerns.
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The shortage of water limits the potential for irrigated
cropland. The soils in this map unit have good potential
for urban uses, although the Baca and Weld soils are
limited by high shrink-swell potential and a slowly perme-
able subsoil. The potential for development of openland
wildlife is fair and for rangeland wildlife it is poor.

Openland wildlife, such as ring-necked pheasant,
mourning dove, and cottontail, are best adapted to the
soils in this unit. The interspersion of cropland and ran-
geland provides the edge effect, which attracts many
kinds of wildlife.

6. Cushman-Ascalon

Moderately deep and deep, nearly level to strongly slop-
ing, well drained loamy soils that formed in calcareous
interbedded shale and sandstone and in calcareous
loamy alluvium

Areas of these nearly level to strongly sloping soils are
scattered throughout the eastern part of the survey area.
They are on hills, valley side slopes, and rolling uplands.

This map unit makes up about 11 percent of the area.
It is about 40 percent Cushman soils, 25 percent Asca-
lon soils, and the rest is soils of minor extent.

Cushman soils are generally on hilis and in higher
positions on the slopes than the Ascalon soils. Cushman
soils are moderately deep. They have a loam surface
layer, a clay loam and silty clay loam subsoil, and inter-
bedded shale and sandstone bedrock at a depth of 20 to
40 inches. Ascalon soils are deep, have a sandy loam
surface layer, and have a sandy clay loam subsoil.

The soils of minor extent are the deep, well drained
Bresser, Nunn, and Truckton soils and the moderately
deep, well drained Kutch and Renohill soils.

The soils in this map unit are used mainly for grazing
and nonirrigated cropland. Most of the cropland is on the
nearly level to gently sloping areas west and north of the
town of Simla. Small grains, forage sorghums, and alfalfa
are the main crops grown. Wind and water erosion are
the main management concerns on these soils.

The potential for irrigated cropland is poor because of
the absence of available water. The potential for urban
uses ranges from good to poor. Depth to bedrock and
slope are the main limitations. The potential for openland
and rangeland wildlife habitat is fair.

Depending on the land use, the soils in this map unit
are used by openland species that tend to use cropland
or rangeland. In areas where crops are grown, wildlife
habitat can be developed that would enhance openland
wildlife, such as ring-necked pheasant, cottontail, and
mourning dove. Range wildlife, typified by the antelope,
can be increased by the development of livestock graz-
ing and seeding range where necessary.
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7. Brussett-Peyton-Elbeth

Deep, nearly level to moderately steep, well drained
loamy soils that formed in calcareous loess and in non-
calcareous material weathered from arkosic sandstone

Areas of these nearly level to moderately steep soils
are mainly in the southwest corner of the survey area. A
few areas are scattered throughout. Brussett and Peyton
soils are in the open grassland areas and the Elbeth
soils are in the woodland areas.

This map unit makes up about 15 percent of the area.
It is about 20 percent Brussett soils, 20 percent Peyton
soils, 15 percent Elbeth soils, and the rest is soils of
minor extent.

The Brussett soils are on the tablelands. Peyton soils
are on side slopes, fans, hills, and ridges. Elbeth soils
are on hills and ridges. Brussett soils have a loam sur-
face layer and a clay loam subsoil. Peyton and Elbeth
soils have a sandy loam surface layer and a sandy clay
loam subsoil.

The soils of minor extent are the deep, well drained
Holderness and Pring soils, the well drained to some-
what excessively drained Kettle soils, the moderately
deep, well drained Bluerim soils, and the shallow, well
drained Coni soils.

The soils in this map unit are used for nonirrigated
cropland, grazing, woodland, and homesites. The main
crops grown are wheat and oats. The short growing
season limits the type of crops grown.

The potential for irrigated cropland is poor because of
the absence of available water. The potential for urban
uses is good, except where steep slopes are a limitation.
The potential for openland and rangeland wildlife habitat
is fair. The potential for woodland and rangeland wildlife
habitat on the Elbeth soils is good.

Openland and rangeland wildlife species are favored
on the Brussett and Peyton soils. Where cropland and
rangeland are interspersed, both kinds of wildlife are
favored. Woodland wildlife, including mule deer and wild
turkey, are best adapted to the forest habitat found on
the Elbeth soils.

Broad land use considerations

The western part of Elbert County is a diversified agri-
cultural area used primarily for rangeland and nonirrigat-
ed cropland. A few small areas, mostly along the major
drainageways, ‘including Boxelder, Kiowa, Comanche,
Waest Bijou, and Big Sandy Creeks, are used for sprinkler
irrigated cropland. Small acreages, approximately 11,000
acres, or nearly 2 percent of the area, are being devel-
oped for urban uses. Most of the urban development is
in the vicinity of Elizabeth with smaller acreages in the
northeastern part of the survey area and near the town
of Elbert. Several areas of nonirrigated cropland, espe-
cially where erosion has been severe, have been seeded

to grass and are used for grazing. The general soil map
is helpful for planning the general outline of major land
uses in the survey area.

All map units, with minor exceptions, are well suited to
rangeland use. The potential for continued productive
grazing on rangeland can be maintained and improved
by using range management practices.

Most areas suitable for nonirrigated cropland are being
used for this purpose. The most extensive acreages of
nonirrigated cropland are located in the Bresser-Truck-
ton, Weld-Bresser, Wiley-Baca-Weld, Cushman-Ascalon,
and Brussett-Peyton-Elbeth map units. Choice of crops
in the Brussett-Peyton-Elbeth map unit is limited because
of cool temperatures and the short growing season. The
potential for additional nonirrigated cropland in the
survey area is limited to scattered small tracts of deep,
gently sloping soils in the other soil areas. Areas of the
Kutch-Bresser-Cushman and Nunn-Haplustolls map units
are arable, but they generally are too small and scat-
tered for nonirrigated cropland operations.

Potential for additional irrigated cropland development
is limited by the availability of underground water.

Areas where the soils are so unfavorable that urban
development is prohibitive are not extensive in the
survey area. Areas of the Kutch-Bresser-Cushman and
Cushman-Ascalon map units are limited by shale or
sandstone at a depth of 10 to 40 inches and by steep
slopes. The Nunn-Haplustolls map unit contains soils
that are subject to flooding and shrinking and swelling.

Areas of the Brussett-Peyton-Elbeth map unit have
soils that are severely limited because of shallow depth
to bedrock and steep slopes. Regardless of these
severe limitations, the soils in this unit are very popular
as building sites because of the esthetic value. Areas of
the Brussett-Peyton-Elbeth map unit are used for wood-
land. The main wood products produced are firewood,
posts, and poles.

Potential for wildlife habitat varies in the survey area.
The Elbeth part of the Brussett-Peyton-Elbeth map unit
has good potential for woodland wildlife habitat. The
Brussett and Peyton parts have fair potential for open-
land and rangeland wildlife habitats. The Wiley-Baca-
Weld map unit has fair potential for openland wildlife
habitat and poor potential for rangeland wildlife habitat.
The Cushman and Kutch parts of the Kutch-Bressser-
Cushman and Cushman-Ascalon map units have very
poor and poor potential for openland wildlife habitat. The
Ascalon and Bresser parts have fair potential. Both map
units have fair potential for rangeland wildlife habitat.
The Bresser-Truckton, Weld-Bresser, and Nunn-Haplus-
tolls map units have fair potential for both openland and
rangeland wildlife habitats. The Weld part, however, has
poor potential for rangeland wildlife habitat.

Wildlife habitat development is an important land use,
especially in small isolated areas. It should not be over-
looked in any area.



Most of the soils have fair or good potential for wind-
break plantings. Exceptions are the Kutch-Bresser-Cush-
man and Cushman-Ascalon map units of which the
Cushman and Kutch soils are limited by depth to bed-
rock.

Soil maps for detailed planning

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

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

The map units on the detailed soil maps represent an
area on the landscape made up mostly of the soil or
soils for which the unit is named (6). Most of the delinea-
tions shown on the detailed soil map are phases of soil
series.

Soils that have a profile that is almost alike make up a
soll series. Except for allowable differences in texture of
the surface layer or of the underlying substratum, all the
soils of a series have major horizons that are similar in
composition, thickness, and arrangement in the profile. A
soil series commonly is named for a town or geographic
feature near the place where a soil of that series was
first observed and mapped.

Soils of one series can differ in texture of the surface

layer or in the underlying substratum and in slope, ero-

sion, stoniness, salinity, wetness, or other characteristics
that affect their use. On the basis of such differences, a
soil series is divided into phases. The name of a soif
phase commonly indicates a feature that affects use or
management. For example, Bresser sandy loam, 0 to 4
percent slopes, is one of several phases within the
Bresser series.

Some map units are made up of two or more dominant
kinds of soil. Such map units are called soil complexes,
soil associations, and undifferentiated groups.

A soil complex consists of areas of two or more soils
that are so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each area
includes some of each of the two.or more dominant
soils, and the pattern and proportion are somewhat simi-
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lar in all areas. Cushman-Kutch complex, 8 to 25 percent
slopes, is an example.

A soil association is made up of soils that are geo-
graphically associated and are shown as one unit on the
map because it is not practical to separate them. A soil
association has considerable regularity in geographic
pattern and in the kinds of soil that are a part of it. The
extent of the soils can differ appreciably from one delin-
eation to another; nevertheless, interpretations can be
made for use and management of the soils. There are
no associations in this survey area.

An undifferentiated group is made up of two or more
soils that could be mapped individually but are mapped
as one unit because there is little value in separating
them. The pattern and proportion of the soils are not
uniform. An area shown on the map has at least one of
the dominant (named) soils or may have all of them.
There are no undifferentiated groups in this survey area.

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

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

This survey was mapped at two levels of detail. At the
most detailed level, map units are narrowly defined. This
means that soil boundaries were plotted and verified at
closely spaced intervals. At the less detailed level, map
units are broadly defined. Soil boundaries were plotted
and verified at wider intervals. The broadly defined units
are indicated by an asterisk in the soil map legend. The
detail of mapping was. selected to meet the .anticipated
long-term use of the survey, and the map units were
designed to meet the needs for that use.

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

1—Ascalon sandy loam, 0 to 4 percent slopes. This
deep, well drained soil is on upland ridges and benches.
It formed in calcareous alluvium. Elevation ranges from
about 5,300 to 6,400 feet. Average annual precipitation
ranges from 14 to 17 inches, average annual air tem-
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perature is about 47 degrees F, and average frost-free
period is about 145 days.

Included with this soil in mapping are small areas of
Bresser sandy loam and Cushman loam that have 0 to 4
percent slopes.

Typically, the surface layer is grayish brown sandy
loam about 4 inches thick. The subsoil is brown sandy
clay loam to a depth of about 22 inches. The substratum
is pale brown sandy loam and yellowish brown loamy
sand to a depth of 60 inches.

Permeability and available water capacity are moder-
ate. The effective rooting depth is 60 inches or more.
Surface runoff is slow, and the hazard of erosion is
moderate.

This soil is used mainly for nonirrigated cropland. The
typical rotation is wheat and summer fallow. The estimat-
ed potential yield for wheat is about 20 bushels per acre.
Most of the remaining acreage is used for grazing. Some
areas of this soil are being used for homesites and other
urban uses.

Conserving moisture and protecting the soil from blow-
ing are the main management concerns on nonirrigated
cropland. Summer fallow is necessary because of insuffi-
cient precipitation. Stubble mulch tillage and incorporat-
ing crop residue in and on the surface are necessary to
protect the soil from erosion, to improve soil tilth, and to
conserve moisture. Chiseling breaks up tillage pans and
improves water infiltration in the subsoil. Stripcropping
and using windbreak plantings at right angles to the
prevailing wind are also effective in protecting the soil
from blowing. Tillage operations need to be kept to a
minimum.

Rangeland vegetation is mainly blue grama, prairie
sandreed, needleandthread, sideoats grama, and little
bluestem. When range condition deteriorates because of
overgrazing or some other use, grasses, such as blue
grama and native bluegrasses, and forbs, such as hairy
goldaster, increase. Sleepygrass and annuals replace
these grasses if the range becomes seriously deteriorat-
ed.

Seeding the range to native grasses, such as big
bluestem, little bluestem, sideoats grama, and prairie
sandreed, is recommended to revegetate depleted
areas. Tame grasses, such as crested wheatgrass, Rus-
sian wildrye, pubescent wheatgrass, or intermediate
wheatgrass can also be used.

This soil is well suited to homesites and other urban
uses. It has only minor limitations that can be easily
overcome. Where this soil is used for a sewage lagoon
system, special sealing methods are needed to over-
come the excessive seepage condition.

This soil is generally suited to windbreaks and environ-
mental plantings. Wind erosion is the main limitation to
the establishment of trees and shrubs. It can be over-
come by cultivating only in the tree row and leaving a
strip of vegetative cover between the rows. Supplemen-
tal irrigation is generally necessary at the time of planting

and during dry periods. Well suited trees that survive
best are Rocky Mountain juniper, eastern redcedar, pon-
derosa pine, Siberian elm, Russian-olive, and hackberry.
The best suited shrubs are skunkbush sumac, American
plum, lilac, and Siberian peashrub.

This soil is in capability subclass lile, nonirrigated.

2—Ascalon sandy loam, 4 to 8 percent slopes. This
deep, well drained soil is on upland ridges and side
slopes. It formed in moderately coarse textured calcare-
ous material. Elevation ranges from about 5,300 to 6,400
feet. Average annual precipitation ranges from 14 to 17
inches, average annual air temperature is about 47 de-
grees F, and average frost-free period is about 145 days.

Included with this soil in mapping are small areas of
Bresser sandy loam and Truckton sandy loam that have
slopes of 4 to 8 percent. Also included is Cushman-
Ascalon complex, 4 to 15 percent slopes.

Typically, the surface layer is grayish brown sandy
loam about 4 inches thick. The subsoil is brown sandy
clay loam to a depth of about 22 inches. The substratum
is pale brown sandy loam and yellowish brown loamy
sand to a depth of 60 inches.

Permeability and available water capacity are moder-
ate. The effective rooting depth is 60 inches or more.
Surface runoff is medium, and the hazard of erosion is
moderate.

About half of this soil is used for nonirrigated cropland.
Wheat is the main crop. The estimated potential yield for
wheat is about 17 bushels per acre. Most of the remain-
ing acreage is used for grazing. Some areas of this soil
are being used for homesites and other urban uses.

Conserving moisture and protecting the soils from ero-
sion are the main concerns of management. Summer
fallow is necessary because of insufficient precipitation.
Stubble muilch tillage and incorporating crop residue in
and on the surface are necessary to protect soil from
erosion, to improve soil tilth, and to conserve moisture.
Terracing also helps in stabilizing the soil and holding
needed moisture. Chiseling breaks up tillage pans and
improves water infiltration in the subsoil. Stripcropping
and windbreak plantings at right angles to the prevailing
wind are also effective in protecting the soil from blow-
ing. Tillage operations need to be kept to a minimum.
Intensive use of these practices is essential to protect
this soil and maintain productivity.

Rangeland vegetation is mainly blue grama, prairie
sandreed, needleandthread, little bluestem, and sideoats
grama. When range condition deteriorates because of
overgrazing or other uses, grasses, such as blue grama
and native bluegrasses, and forbs, such as hairy goldas-
ter, increase. Sleepygrass and annuals replace these
grasses if the range becomes seriously deteriorated.

Seeding the range is recommended to revegetate de-
pleted areas in order to protect the soil from wind and
water erosion. Native grasses, such as big bluestem,
little bluestem, sideoats grama, and prairie sandreed, are
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recommended for range seeding. Tame grasses, such as
crested wheatgrass, Russian wildrye, pubescent wheat-
grass, or intermediate wheatgrass, may also be used.

This soil is well suited to homesites and other urban
uses. It has only minor limitations that can be easily
overcome. Where this soil is used for a sewage lagoon
system, special sealing methods are required to over-
come excessive seepage. '

This soil is generally suited to windbreaks and environ-
mental plantings. Wind erosion is the main limitation to
establishment of trees and shrubs. This hazard can be
overcome by cultivating only in the tree row and leaving
a strip of vegetative cover between the rows. Supple-
mental irrigation is generally necessary at the time of
planting and during dry periods. Well suited trees that
survive best are Rocky Mountain juniper, eastern redce-
dar, ponderosa pine, Siberian elm, Russian-olive, and
hackberry. The best suited shrubs are skunkbush sumac,
American plum, lilac, and Siberian peashrub.

This soil is in capability subclass Ve, nonirrigated.

3—Baca-Wiley loams, 0 to 4 percent siopes. These
nearly level to gently sloping soils are on upland ter-
races, hilltops, and side slopes. Elevation ranges from
about 5,300 to 6,400 feet. Average annual precipitation
ranges from 14 to 17 inches, average air temperature is
about 47 degrees F, and average frost-free period is
about 145 days. The Baca soil makes up about 45 per-
cent of the unit, and the Wiley soil about 35 percent.

“Included with these soils in mapping are small areas of
Ascalon sandy loam and Weld loam that have 0 to 4
percent slopes and small intermittent lakes.

The Baca soil is deep and well drained. It formed in
calcareous eolian material. Typically, the surface layer is
pale brown loam about 4 inches thick. The subsoil to a
depth of about 27 inches ranges from yellowish brown to
pale brown. It is heavy clay loam and is calcareous in
the lower part. The substratum is very pale brown silt
loam to a depth of 60 inches.

Permeability is moderately slow, and available water
capacity is high. Surface runoff is slow, and the hazard
of erosion is slight.

The Wiley soil is deep and well drained. It formed in
calcareous silty eolian material. Typically, the surface
layer is brown loam about 3 inches thick. The subsoil is
very pale brown silty clay loam to a depth of about 29
inches. The substratum is very pale brown silt loam to a
depth of 60 inches.

Permeability is moderate, and available water capacity
is high. Surface runoff is slow, and the hazard of erosion
is slight to moderate.

Most of the soils in this unit are used for nonirrigated
cropland. Wheat and forage sorghums are the main
crops. A typical rotation is wheat and summer fallow.
The estimated vyield for wheat is about 18 bushels per
acre. Summer fallow is necessary because of insufficient
rainfall. The remaining acreage is used for grazing. It has
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good potential for windbreaks and environmental plant-
ings. It has fair to good potential for most engineering
uses.

Intensive management is needed on nonirrigated crop-
land to control erosion, conserve moisture, and maintain
soil productivity. Stubble mulch tillage and incorporating
crop residue in and on the surface is essential in improv-
ing soil tilth, conserving moisture, and protecting the soil
from erosion. Chiseling or subsoiling is effective in break-
ing up tillage pans and improving water penetration.
Stripcropping at right angles to the prevailing wind is also
effective in protecting the soil from blowing. Tillage oper-
ations need to be kept to a minimum.

Rangeland vegstation is mainly blue grama, need-
leandthread, sideoats grama, prairie junegrass, and west-
ern wheatgrass. When range condition deteriorates,
grasses such as blue grama and native bluegrasses in-
crease. Sleepygrass and annuals replace these grasses
in a seriously deteriorated range.

Seeding the range is recommended to revegetate de-
pleted areas in order to protect the soil from wind and
water erosion. Native grasses are desirable for range
seeding, but tame species of grasses, such as Nordan
crested wheatgrass, Russian wildrye, pubescent wheat-
grass or intermediate wheatgrass, can also be used.

These soils are well suited to windbreaks and environ-
mental plantings. Summer fallow, a year prior to planting;
supplemental irrigation during planting and early stages
of growth; and continued cultivation for weed control are
needed to insure the establishment and survival of plant-
ings. Well suited trees that survive best are Rocky Moun-
tain juniper, eastern redcedar, ponderosa pine, Siberian
elm, Russian-olive, and hackberry. The best suited
shrubs are skunkbush sumac, American plum, lilac, and
Siberian peashrub.

Moderate shrink-swell potential and low strength are
the main limiting soil properties for homesites and other
urban uses. These limitations can be modified by special
engineering design.

These soils are in capability subclass llle, nonirrigated.

4—-Bluerim-Peyton sandy loams, 8 to 20 percent
slopes. These moderately sloping to moderately steep
soils are on upland hills and ridges. Average annual
precipitation ranges from about 16 to 19 inches, and
average annual air temperature is about 43 degrees F.
Bluerim soils make up about 45 percent of the unit and
Peyton soils about 35 percent. The Bluerim soils are on
the steeper, upper side slopes, narrow ridgetops, and on
moderately sloping areas below rock outcrops. The
Peyton soils are on side slopes, fans, hills, and ridges.

Included with these soils in mapping, and making up
about 20 percent of the unit, are Elbeth-Kettle complex,
8 to 25 percent slopes; shallow, clayey soils over shaleg;
and sandstone rock outcrop.

The Bluerim soils are moderately deep and well
drained. They formed in residuum weathered from inter-
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bedded sandstone and shale. Typically, the surface layer
is light olive brown sandy loam about 5 inches thick. The
subsoil is light olive brown sandy clay loam to a depth of
about 31 inches. Soft interbedded sandstone and shale
is at a depth of about 31 inches.

Permeability and available water capacity are moder-
ate. The effective rooting depth is 20 to 40 inches. Sur-
face runoff ranges from medium to rapid, and the hazard
of erosion ranges from moderate to high.

The Peyton soils are deep and well drained. They
formed in arkosic alluvium and residuum. Typically, the
surface layer, about 7 inches thick, is grayish brown
sandy loam in the upper 3 inches and dark grayish
brown light sandy clay loam in the lower 4 inches. The
subsoil, to a depth of about 32 inches, is sandy clay
loam. It is grayish brown in the upper part and light
brownish gray in the lower part. The substratum is light
brownish gray and white, coarse sandy loam and ioamy
coarse sand to a depth of 60 inches or more.

Permeability is moderate, and available water capacity
ranges from moderate to high. Surface runoff is medium,
and the hazard of erosion is moderate.

The soils in this unit are used mainly for grazing and
wildlife habitat. Some small areas are used for home-
sites.

Rangeland vegetation is mainly prairie sandreed,
mountain muhly, needleandthread, little bluestem, west-
ern wheatgrass, and blue grama. When range condition
deteriorates because of overgrazing or some other use,
Kentucky bluegrass, hairy goldaster, and Gambel oak
invade.

Seeding the range to revegetate depleted areas to
native grasses, such as prairie sandreed, little bluestem,
and sand bluestem, is recommended. Tame grasses,
such as Nordan crested wheat and smooth brome, can
also be used. Scattered ponderosa pine trees are
common on the Bluerim soils.

The Bluerim soils are generally unsuited to windbreaks
and environmental plantings. Onsite investigation is
needed to determine what special planting practices are
needed to insure survival. The Peyton soils are generally
suited to windbreaks and environmental plantings. Wind
erosion is the main limitation to the establishment of
trees and shrubs. This hazard can be overcome by culti-
vating only in the tree row and leaving a strip of vegeta-
tive cover between the rows. Supplemental irrigation is
generally necessary at the time of planting and during
dry periods. Well suited trees that survive best are Rocky
Mountain juniper, eastern redcedar, ponderosa pine, Si-
berian elm, Russian-olive, and hackberry. The best
suited shrubs are skunkbush sumac, American plum, and
Hansen rose.

The depth to sandstone and shale and slope are the
main limiting soi! features of the Bluerim soils, where
they are used for homesites and other urban purposes.
Special engineering designs and measures are needed
for dwellings with basements because of the depth to
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bedrock and slope. Special sewage systems, such as
enclosed tanks that can be pumped out periodically, are
needed. Septic tank absorption fields do not function
properly because of the depth to bedrock. Slope is the
main limitation of the Peyton soils. Intensive engineering
designs and measures are needed because of the slope
limitation.

These soils are in capability subclass Vle, nonirrigated.

5—Bresser sandy loam, 0 to 4 percent slopes. This
deep, well drained soil formed in alluvium and residuum
weathered from arkosic sedimentary rock. It is on hills
and ridges. Elevation ranges from about 5,300 to 6,400
feet. Average annual precipitation ranges from about 14
to 17 inches, average annual air temperature is about 47
degrees F, and average frost-free period is about 135
days.

Included with this soil in mapping are small areas of
Ascalon sandy loam, Truckton sandy loam, and Weld
loam that have 0 to 4 percent slopes. Also included are
a few small intermittent lakes.

Typically, the surface layer is grayish brown sandy
loam about 7 inches thick. The subsoil to a depth of
about 29 inches is brown and pale brown sandy clay
loam and sandy loam. The substratum is very pale
brown loamy sand to a depth of 60 inches.

Permeability and available water capacity are moder-
ate. Surface runoff is slow, and the hazard of erosion is
slight. -

This soil is used mainly for nonirrigated cropland.
Wheat is the main crop, but some smaller acreages of
forage sorghum and corn are also grown. The estimated
yield for wheat is about 22 bushels per acre. Most of the
remaining acreage is used for grazing. Some areas are
used for homesites and other urban uses.

Conserving moisture and protecting the soil from blow-
ing are the main concerns of management on nonirrigat-
ed cropland. Summer fallow is necessary because of the
absence of adequate precipitation. Stubble mulch tillage
and incorporating crop residue in and on the surface are
necessary to protect soil from erosion, improve soil tilth,
and conserve moisture. Chiseling breaks up tillage pans
and improves water infiltration in the subsoil. Stripcrop-
ping and windbreak plantings at right angles to the pre-
vailing wind are also effective in protecting the soil from
blowing. Tillage operations need to be kept to a mini-
mum.

Rangeland vegetation is mainly blue grama, prairie
sandreed, needleandthread, little bluestem, and sideoats
grama. When range condition deteriorates because of
overgrazing or other uses, grasses, such as blue grama
and native biuegrasses, and forbs, such as hairy goldas-
ter, increase. Sleepygrass and annuals replace these
grasses if the range becomes seriously deteriorated.

Seeding the range is recommended to revegetate de-
pleted areas in order to protect the soil from wind and
water erosion. Native grasses, such as big bluestem,
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little bluestem, sideoats grama, and prairie sandreed, are
recommended for range seeding. Tame grasses, such as
crested wheatgrass, Russian wildrye, pubescent wheat-
grass, or intermediate wheatgrass, can also be used.

This soil is generally suited to windbreaks and environ-
mental plantings. Wind erosion is the main limitation to
the establishment of trees and shrubs. This hazard can
be overcome by cultivating only in the tree row and
leaving a strip of vegetative cover between the rows.
Supplemental irrigation is generally necessary at the time
of planting and during dry periods. Well suited trees that
survive best are Rocky Mountain juniper, eastern redce-
dar, ponderosa pine, Siberian elm, Russian-olive, and
hackberry. The best suited shrubs are skunkbush sumac,
American plum, and Hansen rose.

This soil is suited to homesites and other urban uses
and has only minor limitations that can be easily over-
come. Where this soil is used for a sewage lagoon
system, special sealing methods are needed to over-
come the excessive seepage condition.

This soil is in capability subclass llle, nonirrigated.

6—Bresser sandy loam, 4 to 8 percent slopes. This
deep, well drained soil formed in alluvium and residuum
weathered from arkosic sandstone. [t is on gently rolling
uplands and side slopes. Elevation ranges from about
5,300 to about 6,400 feet. Average annual precipitation
ranges from about 14 to 17 inches, average annual air
temperature is about 47 degrees F, and average frost-
free period is about 135 days.

Included with this soil in mapping are small areas of
Bresser sandy loam, 0 to 4 percent slopes. Also included
are Ascalon sandy loam and Truckton sandy loam that
have 4 to 8 percent slopes.

Typically, the surface layer is grayish brown sandy
foam about 7 inches thick. The subsoil is brown sandy
clay loam to a depth of about 20 inches and pale brown
sandy loam to a depth of about 29 inches. The substra-
tum is very pale brown loamy sand to a depth of 60
inches.

Permeability and available water capacity are moder-
ate. Surface runoff is medium, and the hazard of erosion
is moderate. A few gullies are in some places.

Less than half of this soil is used for nonirrigated
cropland. Wheat is the main crop. The estimated yield
for wheat is about 17 bushels per acre. Most of the
remaining acreage is used for grazing. Some areas of
this soil are used for homesites and other urban pur-
poses.

Conserving moisture and protecting the soil from ero-
sion aré the main concerns of management on nonirri-
gated cropland. Summer fallow is necessary because of
the absence of adequate precipitation. Stubble mulch
tillage and incorporating crop residue in and on the sur-
face are necessary to protect soil from erosion, improve
soil tiith, and conserve moisture. Chiseling breaks up
tillage pans and improves water infiltration in the subsoil.
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Stripcropping at right angles to the prevailing wind is also
effective in protecting the soil from blowing (figs. 1 to 4).
Tillage operations need to be kept to a minimum.

Rangeland vegetation is mainly blue grama, prairie
sandreed, needleandthread, little bluestem, and sideoats
grama. When range condition deteriorates because of
overgrazing or other uses, grasses, such as blue grama
and native bluegrasses, and forbs, such as hairy goldas-
ter, increase. Sleepygrass and annuals replace these
grasses if the range becomes seriously deteriorated.

Seeding the range is recommended to revegetate de-
pleted areas in order to protect the soil from wind and
water erosion. Native grasses, such as big bluestem,
little bluestem, sideoats grama, and prairie sandreed, are
recommended for range seeding. Tame grasses, such as
crested wheatgrass, Russian wildrye, pubescent wheat-
grass, or intermediate wheatgrass, may also be used.

This soil is generally suited to windbreaks and environ-
mental plantings. Wind erosion is the main limitation to
the establishment of trees and shrubs. This hazard can
be overcome by cuitivating only in the tree row and
leaving a strip of vegetative cover between the rows.
Supplemental irrigation is generally necessary at the time
of planting and during dry periods. Well suited trees that
survive best are Rocky Mountain juniper, eastern redce-
dar, ponderosa pine, Siberian elm, Russian-olive, and
hackberry. The best suited shrubs are skunkbush sumac,
American plum, and Hansen rose.

This soil is well suited for homesites and other urban
uses and has only minor limitations that can be easily
overcome. Where this soil is used for a sewage lagoon
system, special sealing methods are needed to over-
come the excessive seepage condition.

This soil is in capability subclass Ve, nonirrigated.

7-—Bresser-Cushman complex, 4 to 20 percent
slopes. These gently sloping to moderately steep soils
are on valley side slopes and hills. Elevation ranges from
5,300 to 6,400 feet. Average annual precipiation ranges
from about 14 to 17 inches, average annual air tempera-
ture is about 47 degrees F, and average frost-free period
is about 135 days. The Bresser soil makes up about 40
percent of the unit, and the Cushman soil makes up
about 30 percent.

Included with this complex in mapping, and making up
about 30 percent of the unit, are Ascalon sandy loam,
Truckton sandy loam, and Kutch clay loam that have 4
to 8 percent slopes.

The Bresser soil is deep and well drained. It formed in
alluvium and residuum weathered from arkosic sedimen-
tary rock. Typically, the surface layer is grayish brown
sandy loam about 7 inches thick. The subsoil is brown
sandy clay loam to a depth of about 20 inches and pale
brown sandy loam to a depth of about 29 inches. The
substratum is very pale brown loamy sand to a depth of
60 inches.
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Permeability and available water capacity are moder-
ate. Surface runoff is medium, and the hazard of erosion
is moderate.

The Cushman soil is moderately deep and well
drained. It formed in mixed calcareous material weath-
ered from interbedded shale and sandstone. Typically,
the surface layer is pale brown loam about 4 inches
thick. The subsoil is grayish brown clay loam to a depth
of about 20 inches. The substratum is light brownish
gray silty clay loam over interbedded shale and sand-
stone at a depth of about 34 inches.

Permeability and available water capacity are moder-
ate. The effective rooting depth is 20 to 40 inches. Sur-
face runoff is medium, and the hazard of erosion is
moderate. Some gullying has taken place in drain-
ageways.

Most of the soils in this unit are used for grazing.
Small areas on the lower parts of slopes have been
used for nonirrigated cropland, but most areas have
been seeded to grass. The Bresser soil has good poten-
tial for windbreaks and environmental plantings and for
most engineering uses in selected areas. The Cushman
soil has poor to fair potential for these uses.

Rangeland vegetation on the Bresser soil is mainly
prairie sandreed, blue grama, little bluestem, sideoats
grama, prairie junegrass, and needleandthread. Range-
land vegetation on the Cushman soil consists mainly of
blue grama, green needlegrass, sideoats grama, and
western wheatgrass. When range condition deteriorates,
grasses such as blue grama and.native bluegrasses in-
crease. Sleepygrass and annuals replace these grasses
in a seriously deteriorated range.

Seeding the range is recommended to revegetate de-
pleted areas in order to protect the soil from wind and
water erosion. Seeding to native grasses is desirable, but
the range may also be seeded with tame species, such
as Nordan crested wheatgrass, Russian wildrye, pubes-
cent wheatgrass, or intermediate wheatgrass.

The Bresser soil is generally suited to windbreaks and
environmental plantings. Wind erosion is the main limita-
tion to the establishment of trees and shrubs. This
hazard can be overcome by cultivating only in the tree
row and leaving a strip of vegetative cover between the
rows. Supplemental irrigation is generally necessary at
the time of planting and during dry periods. Well suited
trees that survive are Rocky Mountain juniper, eastern
redcedar, ponderosa pine, Siberian elm, Russian-olive,
and hackberry. The best suited shrubs are skunkbush
sumac, American plum, and Hansen rose.

The Cushman soil is not generally suited to wind-
breaks or environmental plantings because of the limited
available water capacity and rooting depth. Onsite inves-
tigation is generally needed to determine which special
planting practices are needed to insure survival of the
plantings.

The Bresser soil is well suited to homesites and other
urban uses and has only minor limitations that can be
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easily overcome, except for the steeper slopes. Special
engineering designs are needed to overcome the limita-
tion of slopes more than 8 percent. The Cushman soil is
limited by moderate depth to bedrock and by slopes that
exceed 8 percent. Special sewage systems, such as
enclosed tanks that can be pumped out periodically, are
needed. Septic tank absorption fields and sewage la-
goons will not function properly because of bedrock and
slope.

This complex is in capability subclass Vie, nonirrigated.

8—Bresser-Stapleton sandy loams, 8 to 25 percent
slopes. These deep, well drained soils are on gently
rolling and hilly ridges and valley side slopes. Elevation
ranges from 5,300 to 6,400 feet. Average annual precipi-
tation ranges from 14 to 17 inches, and average annual
air temperature is about 47 degrees F. The Bresser soil
makes up about 50 percent of the unit and the Stapleton
soil makes up about 25 percent. The Bresser soil is on
the wider ridgetops and the more rolling side slopes. The
Stapleton soil is on the narrow ridgetops and steeper
ridges and side slopes.

Included with these soils in mapping and making up
about 25 percent of the unit, are small areas of Cush-
man loam and Weld loam that have 4 to 8 percent
slopes. Also included are shallow, loamy soils over inter-
bedded shale and sandstone and sandstone outcrops on
steep banks along narrow drainageways.

The Bresser soil formed in alluvium and residuum
weathered from arkosic sedimentary rock. Typically, the
surface layer is grayish brown sandy loam about 7
inches thick. The subsoil to a depth of about 29 inches
is brown and pale brown sandy clay loam and sandy
loam. The substratum is very pale brown loamy sand to
a depth of 60 inches.

Permeability and available water capacity are moder-
ate. Surface runoff is medium, and the hazard of erosion
is moderate.

The Stapleton soil formed in alluvium and residuum
weathered from arkosic sedimentary rock. Typically, the
surface layer is dark gray sandy loam about 12 inches
thick. The subsoil is grayish brown coarse sandy loam to
a depth of about 37 inches. The substratum is light gray
gravelly loamy sand to a depth of 60 inches.

Permeability is rapid, and available water capacity is
moderate. Surface runoff is medium, and the hazard of
erosion is moderate. Gullying has taken place throughout
the unit, mainly along stock trails.

Most of the soils in this unit are used for grazing. They
have poor potential for cropland. They have fair to good
potential for wildlife habitat and for most engineering
uses.

Rangeland vegetation is mainly blue grama, prairie
sandreed, little bluestem, needleandthread, prairie june-
grass, western wheatgrass, and sideoats grama. When
range condition deteriorates because of overgrazing or
other uses, grasses, such as blue grama and native
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bluegrasses, and forbs, such as hairy goldaster, in-
crease. Sleepygrass and annuals replace these grasses
if the range becomes seriously deteriorated.

Seeding the range is recommended to revegetate de-
pleted areas in order to protect the soil from wind and
water erosion. Native grasses, such as western wheat-
grass, little bluestem, sideoats grama, and prairie san-
dreed, are recommended for range seeding. Tame
grasses, such as crested wheatgrass, Russian wildrye,
pubescent wheatgrass, or intermediate wheatgrass, may
also be used.

These soils are generally suited to windbreaks and
environmental plantings. Wind erosion is the main limita-
tion to the establishment of trees and shrubs. This
hazard can be overcome by cultivating only in the tree
row and leaving a strip of vegetative cover between the
rows. Supplemental irrigation is generally necessary at
the time of planting and during dry periods. The best
suited shrubs are skunkbush sumac, American plum, and
Hansen rose.

Where these soils are used for homesites and other
urban purposes, the main limitation is steep slopes. Spe-
cial planning and designs are used to overcome this
limitation and other minor ones.

These soils are in capability subclass Vle, nonirrigated.

9-—Bresser-Truckton sandy loams, 8 to 25 percent
slopes. These deep, well drained soils are on gently
rolling and hilly ridges and valley side slopes. Elevation
ranges from 5,300 to 6,400 feet. Average annual precipi-
tation is 14 to 17 inches, and average annual air tem-
perature is about 47 degrees F. The Bresser soil makes
up about 45 percent of the unit and the Truckton soil
about 35 percent.

Included with these soils in mapping and making up
about 10 percent of the unit, are small areas of Ascalon
sandy loam, 4 to 8 percent slopes, and Cushman-Kutch
complex, 8 to 25 percent slopes.

The Bresser soil formed in alluvium and residuum
weathered from arkosic sedimentary rock. Typically, the
surface layer is grayish brown sandy loam about 7
inches thick. The subsoil to a depth of 29 inches is
brown and pale brown sandy clay loam and sandy loam.
The substratum is very pale brown loamy sand to a
depth of 60 inches.

Permeability and available water capacity are moder-
ate. Surface runoff is medium, and the hazard of erosion
is moderate.

The Truckton soil formed in alluvium and residuum
weathered from arkosic sedimentary rock. Typically, the
surface layer is brown sandy loam about 3 inches thick.
The subsoil, to a depth of about 20 inches, is brown and
yellowish brown sandy loam. The substratum is very pale
brown loamy coarse sand to a depth of 60 inches.

Permeability is moderately rapid, and available water
capacity is moderate. Surface runoff is medium, and the
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hazard of erosion is moderate to high. Some gullying has
taken place along stock trails and narrow drainageways.

The soils in this unit are used mostly for grazing. Other
uses are for homesites and urban and recreational de-
velopment. These soils are fairly suited to most engi-
neering uses.

Rangeland vegetation is mainly blue grama, prairie
sandreed, needleandthread, western wheatgrass, and si-
deoats grama.. When range condition deteriorates be-
cause of overgrazing or other uses, grasses, such as
blue grama and native bluegrasses, and forbs, such as
hairy goldaster, increase. Sleepygrass and annuals re-
place these grasses if the range becomes seriously de-
teriorated.

Seeding the range is recommended to revegetate de-
pleted areas in order to protect the soil from wind and
water erosion. Native grasses, such as big bluestem,
little bluestem, sideoats grama, and prairie sandreed, are
recommended for range seeding. Tame grasses, such as
crested wheatgrass, Russian wildrye, pubescent wheat-
grass, or intermediate wheatgrass, may also be used.

These soils are generally suited to windbreaks and
environmental plantings. Wind erosion is the main limita-
tion to the establishment of trees and shrubs. This
hazard can be overcome by cultivating only in the tree
row and leaving a strip of vegetative cover between the
rows. Supplemental irrigation is generally necessary at
the time of planting and during dry periods. Well suited
trees that survive best-are Rocky Mountain juniper, east-
ern redcedar, ponderosa pine, Siberian elm, Russian-
olive, and hackberry. The best suited shrubs are skunk-
bush sumac, American plum, and Hansen rose.

Where these soils are used for homesites and other
urban purposes, the main limitation is steep slopes. Spe-
cial planning and designs are used to overcome this
limitation.

These soils are in capability subclass Vle, nonirrigated.

10—Brussett loam, 0 to 4 percent slopes. This
deep, well drained soil is on tablelands. It formed in
loamy eolian material. Elevation ranges from about 6,800
to 7,300 feet. Average annual precipitation is about 17 to
19 inches, average annual air temperature is about 43
degrees F, and the frost-free period is about 100 to 120
days.

included with this soil in mapping are small areas of
Holderness loam, O to 4 percent slopes; Peyton sandy
loam, 4 to 8 percent slopes; and deep, dark loamy allu-
vial soils along drainageways and in swales.

Typically, the surface layer is grayish brown and dark
grayish brown loam about 10 inches thick. The subsoil is
brown and pale brown clay loam to a depth of 29 inches
and light yellowish brown silty loam to a depth of 38
inches. The substratum is light yellowish brown siit loam
to a depth of 60 inches.
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Permeability is moderately slow, and available water
capacity is high. Surface runoff is slow, and the hazard
of erosion is slight.

This soil is used mainly for nonirrigated cropland. The
remaining acreage is used for grazing and homesite and
urban development. Wheat is the main crop grown in a
crop-fallow system. The estimated yield for wheat is
about 23 bushels per acre, and it is 30 bushels per acre
for oats. The choice of crops is limited because of the
short growing season. Potential for most engineering
uses is fair to good.

Conserving moisture is the main concern of manage-
ment on cropland. Summer fallow is necessary because
of the limited precipitation. Stubble mulch tillage and
incorporating crop residue in and on the surface are
necessary to improve tilth and infiltration and to con-
serve moisture. Chiseling or subsoiling improves water
penetration. Tillage operations need to be kept to a
minimum. Terracing is also beneficial in conserving water
and reducing runoff.

Rangeland vegetation is mainly mountain muhly, Arizo-
na fescue, western wheatgrass, needleandthread, and
prairie junegrass. When range condition deteriorates be-
cause of overgrazing: or other uses, grasses, such as
blue grama .and native bluegrasses, and forbs, such as
hairy goldaster, increase.

Seeding the range is recommended to revegetate de-
pleted areas in order to protect the soil from wind and
water erosion. Native grasses, such as western wheat-
grass, mountain brome, and Arizona fescue, are recom-
mended for range seeding.

This soil is well suited to windbreaks and environmen-
tal plantings. Summer fallow, a year prior to planting;
supplemental irrigation during planting and early stages
of growth; and continued cultivation for weed control are
needed to insure the establishment and survival of plant-
ings. Well suited trees that survive best are Rocky Moun-
tain juniper, eastern redcedar, ponderosa pine, Siberian
elm, Russian-olive, and hackberry. The best suited
shrubs are skunkbush sumac, American plum, lilac, and
Siberian peashrub.

This soil is suited to homesites and other urban uses
and has only minor limitations that can be easily modi-
fied.
~ This soil is in capability subclass lle, nonirrigated.

11—Brussett loam, 4 to 8 percent slopes. This
deep, well drained soil is on tablelands. it formed in
loamy eolian material. Elevation ranges from about 6,800
to 7,300 feet. Average annual precipitation is about 17 to
19 inches, average annual air temperature is about 43
degrees F, and average frost-free period is about 100 to
120 days. ,

Included with this soil in mapping are small areas of
Coni loam, 4 to 15 percent slopes. Also included are
Holderness loam and Peyton sandy loam that have 4 to
8 percent slopes.
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Typically, the surface layer is grayish brown and dark
grayish brown loam about 10 inches thick. The subsoil is
brown and pale brown clay loam to a depth of about 29
inches and light yellowish brown silt loam to a depth of
about 38 inches. The substratum is light yellowish brown
silt loam to a depth of 60 inches.

Permeability is moderately slow, and available water
capacity is high. Surface runoff is medium, and the
hazard of erosion is moderate.

This soil is used mainly for nonirrigated cropland. The
remaining acreage is used for grazing and for homesites
and other urban uses. Wheat is the main crop in a crop-
fallow system. The estimated yield for wheat is about 20
bushels per acre, and it is 25 bushels per acre for oats.
A choice of crops is limited because of the short growing
season. Potential for most engineering uses is fair to
good.

Controlling soil erosion, conserving moisture, .and
maintaining productivity are the main concerns of man-
agement on cropland. Summer fallow is necessary be-
cause of the limited precipitation. Stubble mulch tillage
and incorporating crop residue in and on the surface are
necessary to improve tillage, conserve moisture, and
protect the soil from erosion. Chiseling or subsoiling is
effective in breaking up tillage pans and improving water
penetration. Terracing and contour tillage are needed to
reduce runoff and conserve moisture. Tillage operations
need to be kept to a minimum.

Rangeland vegetation is mainly mountain muhly, Arizo-
na fescue, western wheatgrass, needleandthread, and
prairie junegrass. When range condition deteriorates be-
cause of overgrazing or other uses, grasses, such as
blue grama and native bluegrasses, and forbs, such as
hairy goldaster, increase.

Seeding the range is recommended to revegetate de-
pleted areas in order to protect the soil from wind and
water erosion. Native grasses, such as western wheat-
grass, mountain brome, and Arizona fescue, are recom-
mended for range seeding.

This soil is well suited to windbreaks and environmen-
tal plantings. Summer fallow, a year prior to planting;
supplemental irrigation during planting and early stages
of growth; and continued cultivation for weed control are
needed to insure the establishment and survival of the
plantings. Well suited trees that survive best are Rocky
Mountain juniper, eastern redcedar, ponderosa pine, Si-
berian elm, Russian-olive, and hackberry. The best
suited shrubs are skunkbush sumac, American plum,
lilac, and Siberian peashrub.

This soil is suited to homesites and other urban uses
and has only minor limitations that can be easily over-
come.

This soil is in capability subclass Ve, nonirrigated.

12—Coni loam, 4 to 15 percent slopes. This shal-
low, gently sloping to strongly sloping, well drained soil is
on upland hills and ridges. It formed in sediment of
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arkosic beds overlying hard cemented conglomerate.
Elevation ranges from about 6,800 to 7,300 feet. Aver-
age annual precipitation is about 17 to 19 inches, aver-
age annual air temperature is about 43 degrees F, and
average frost-free period is about 120 days.

Included with this soil in mapping are small areas of
Brussett loam and Holderness loam that have 0 to 4 and
4 to 8 percent slopes. Also included are Peyton sandy
loam, 4 to 8 percent slopes, and sandstone and rhyolite
rock outcrops. In places the rock outcrop is in the form
of long, narrow, nearly vertical cliffs.

Typically, the surface layer is brown loam about 5
inches thick. The subsoil is brown loam and clay loam to
a depth of about 19 inches and rests on hard conglom-
erate.

Permeability is moderate, and available water capacity
is low. The effective rooting depth is less than 20 inches.
Surface runoff is medium to rapid, and the hazard of
erosion is moderate to high, especially in the spring
during snowmelt.

This soil is used mostly for grazing and wildlife habitat.
The panoramic view from many areas of this map unit
makes it popular for homesites and recreational areas.
The soil has poor potential for cropland and most engi-
neering uses.

Rangeland vegetation is mainly mountain muhly, Arizo-
na fescue, western wheatgrass, needleandthread, Parry
oatgrass, and prairie junegrass. When range condition
deteriorates because of overgrazing or other uses,
grasses, such as blue grama and native bluegrasses,
and forbs, such as hairy goldaster, increase.

Seeding the range is recommended to revegetate de-
pleted areas in order to protect the soil from wind and
water erosion. Native grasses, such as western wheat-
grass, mountain brome, and Arizona fescue, are recom-
mended for range seeding.

This soil is generally not suited to windbreaks or envi-
ronmental plantings. Onsite investigation is generally
needed to determine which special planting practices are
needed to insure survival.

This soil has severe limitations for homesites and
other urban uses because of the shallow depth to bed-
rock. Special onsite investigations are needed to select
specific sites and to determine management.

This soil is in capability subclass Vle, nonirrigated.

13—Cushman loam, 0 to 4 percent slopes. This
moderately deep, well drained soil is on upland hills,
ridges, and valley side slopes. It formed in calcareous
material weathered from interbedded shale and sand-
stone. Elevation ranges from about 5,300 to 6,400 feet.
Average annual precipitation ranges from about 14 to 17
inches, average annual air temperature is about 47 de-
grees F, and average frost-free period is about 135 days.

Included with this soil in mapping are small areas of
Ascalon sandy loam, Kutch clay loam, and Nunn clay
loam that have 0 to 4 percent slopes.

SOIL SURVEY

Typically, the surface layer is pale brown loam about 4
inches thick. The subsoil is grayish brown clay loam to a
depth of about 20 inches. The substratum is light brown-
ish gray silty clay loam to a depth of 34 inches. Below
that is olive interbedded shale and sandstone.

Permeability is moderate, and available water capacity
is low to moderate. The effective rooting depth is 20 to
40 inches. Surface runoff is slow, and the hazard of
erosion is moderate.

About half of this soil is used for irrigated cropland,
and most of the remaining acreage is used for grazing.
Several areas that were formerly cultivated have been
seeded to grass. Wheat and forage sorghum are the
main crops grown. The estimated yield for wheat is
about 20 bushels per acre. This soil has poor to fair
potential for most engineering uses.

The main concerns of management on nonirrigated
cropland are conserving moisture and protecting the soil
from erosion. Stubble mulch tillage and incorporating
crop residue in and on the surface is essential in improv-
ing soil tilth, conserving moisture, and protecting the soil
from erosion. Chiseling or subsoiling is effective in break-
ing up tillage pans and improving water penetration.
Stripcropping at right angles to the prevailing wind is also
effective in protecting the soil from blowing. Tillage oper-
ations need to be kept to a minimum.

Rangeland vegetation is mainly blue grama, needle-
grasses, sideoats grama, prairie junegrass, and western
wheatgrass. When range condition deteriorates, grasses
such as blue grama and native bluegrasses increase.
Sleepygrass and annuals replace these grasses in a
seriously deteriorated range.

Seeding the range is recommended to revegetate de-
pleted areas in order to protect the soil from wind and
water erosion. Seeding to native grasses is desirable, but
the range may also be seeded with tame species of
grasses, such as Nordan crested wheatgrass, Russian
wildrye, pubescent wheatgrass, or intermediate wheat-
grass.

This soil is generally not suited to windbreaks or envi-
ronmental plantings. Onsite investigation is generally
needed to determine which special planting practices are
needed to insure survival.

The main limiting soil feature of this soil, where it is
used for homesites or other urban uses, is the presence
of sandstone and shale at a depth of 20 to 40 inches.
Building sites and roads must be designed to overcome
this limitation. Special sewage systems, such as en-
closed tanks that can be pumped out periodically, are
needed. Septic tank absorption fields will not function
properly because of the depth to bedrock.

This soil is in capability subclass IVe, nonirrigated.

14—Cushman-Ascalon complex, 4 to 15 percent
slopes. These moderately deep and deep, well drained
soils are on gently sloping to rolling upland hills, ridges,
and valley side slopes. Slopes are mostly short and
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irregular. Elevation ranges from about 5,300 to 6,400
feet. Average annual precipitation ranges from about 14
to 17 inches, and average annual air temperature is
about 47 degrees F. The Cushman soil makes up about
55 percent of the unit and the Ascalon soil about 30
percent. The Cushman soil is mainly on the ridgetops
and steeper side slopes. The Ascalon soil is on the more
gently sloping and moderately sloping side slopes and
toe slopes.

Included with this complex in mapping, and making up
about 15 percent of the unit, are Bresser sandy loam
and Kutch clay loam that are on 4 to 8 percent slopes.
Also included are Renohill-Louviers complex, 8 to 25
percent slopes, and small areas of shale and sandstone
outcrops and gravelly ridges.

The Cushman soil is moderately deep and formed in
calcareous material weathered from interbedded shale
and sandstone. Typically, the surface layer is pale brown
loam about 4 inches thick. The subsoil is grayish brown
clay loam to a depth of about 20 inches. The substratum
is light brownish gray silty clay loam to a depth of about
34 inches. Below that is olive interbedded shale and
sandstone.

Permeability is moderate, and available water capacity
is low to moderate. The effective rooting depth is 20 to
40 inches. Surface runoff is medium, and the hazard of
erosion is moderate to high. Some deep gullies have
formed along drainageways and stock trails.

The Ascalon soil is deep and formed in calcareous
alluvium. Typically, the surface layer is grayish brown
sandy loam about 4 inches thick. The subsoil is brown
sandy clay loam to a depth of about 22 inches. The
substratum is pale brown sandy loam and yellowish
brown loamy sand to a depth of 60 inches.

Permeability and available water capacity are moder-
ate. Surface runoff is medium, and the hazard of erosion
is moderate.

Most of these soils are used for grazing. They have
poor potential for cropland. The Cushman soil has poor
potential for windbreaks and environmental plantings and
poor to fair potential for most engineering uses. The
Ascalon soil has good potential for windbreaks and envi-
ronmental plantings and good to fair potential for most
engineering uses.

Rangeland vegetation on the Cushman soil is blue
grama, needlegrasses, prairie junegrass, sideoats grama,
and western wheatgrass. Rangeland vegetation on the
Ascalon soil is blue grama, prairie sandreed, need-
leandthread,. and sideoats grama. When range condition
deteriorates because of overgrazing or other uses,
grasses, such as blue grama and native bluegrasses,
and forbs, such as hairy goldaster, increase.

Seeding the range is recommended to revegetate de-
pleted areas in order to protect the soil from erosion and
soil blowing. Seeding to native grasses is desirable, but
the range may also be seeded. with tame species of
grasses, such as Nordan crested wheatgrass, Russian
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wildrye, pubescent wheatgrass, or intermediate wheat-
grass.

The Cushman soil is generally unsuited to windbreaks
and environmental plantings. Onsite investigation is
needed to determine which special planting practices are
needed to insure survival. The Ascalon soil is generally
suited to windbreaks and environmental plantings. Soil
blowing is the main limitation to the establishment of
trees and shrubs. This hazard can be overcome by culti-
vating only in the tree row and leaving a strip of vegeta-
tive cover between the rows. Supplemental irrigation is
generally necessary at the time of planting and during
dry periods.

The main limiting soil features of the Cushman soil, for
use as homesites or other urban purposes, is the pres-
ence of sandstone and shale at a depth of 20 to 40
inches and steep slopes. Building sites and roads must
be designed to overcome these features. Special
sewage systems, such as enclosed tanks that can be
pumped out periodically, are needed. Septic tank absorp-
tion fields will not function properly because of the limit-
ing soil features. The Ascalon soil is well suited to con-
struction of homesites and other urban developments
and has only minor limitations that can be easily modi-
fied. Special engineering designs are needed in order to
compensate for slopes that are more than 8 percent.

This complex is in capability subclass Vle, nonirrigated.

15—Cushman-Hargreave complex, 8 to 15 percent
slopes. These moderately deep, moderately sloping and
strongly sloping, well drained soils are on upland hills,
ridges, and bench edges. Slopes are mostly short and
irregular. Elevation ranges from about 6,400 to 6,900
feet. Average annual precipitation is about 14 to 17
inches, average annual air temperature is about 47 de-
grees F, and average frost-free period is about 125 days.
The Cushman soil makes up about 40 percent of this
complex and the Hargreave soil about 30 percent.

Included with this complex in mapping, and making up
about 30 percent of the unit, are Bresser sandy loam, 4
to 8 percent slopes; Kutch-Louviers complex, 8 to 25
percent slopes; Truckton sandy loam, 4 to 8 percent
slopes; and shallow, loamy sand soils over soft sand-
stone and sandy shale.

The Cushman soils formed in calcareous material
weathered from interbedded shale and sandstone. Typi-
cally, the surface layer is pale brown loam about 4
inches thick. The subsoil is grayish brown clay loam to a
depth of about 20 inches. The substratum is light brown-
ish gray silty clay loam to a depth of about 34 inches.
Below that is olive interbedded shale and sandstone.

Permeability is moderate, and available water capacity
is low to moderate. The effective rooting depth is 20 to
40 inches. Surface runoff is medium, and the hazard of
erosion is moderate to high. Deep gullies have formed
along some drainageways and stock trails.
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The Hargreave soil formed in noncalcareous material
weathered from soft sandstone. Typically, the surface
layer is dark grayish brown cobbly sandy loam about 5
inches thick. The subsoil is grayish brown, brown, and
pale brown sandy clay loam and sandy loam to a depth
of about 18 inches. The substratum is very pale brown
sandy loam to a depth of about 24 inches and rests on
soft sandstone.

Permeability and available water capacity are moder-
ate. The effective rooting depth is 20 to 40 inches. Sur-
face runoff is medium, and the hazard of erosion is
moderate. Some gullying has taken place along drain-
ageways and stock trails.

These soils are used mainly for grazing. They have
poor potential for cropland, windbreaks, and environmen-
tal plantings and poor to fair potential for most engineer-
ing uses. _

Rangeland vegetation is mainly blue grama, needle-
grasses, sideoats grama, prairie junegrass, and western
wheatgrass on the Cushman soils. Mountain muhly, big
bluestem, little bluestem, blue grama, and sideoats
grama are predominant on the Hargreave soils. When
range condition deteriorates, grasses such as blue
grama and native bluegrasses increase. Sleepygrass and
annuals replace these grasses in a seriously deteriorated
range.

Seeding the range is recommended to revegetate de-
pleted areas in order to protect the soil from erosion and
soil blowing. Seeding to native grasses is desirable, but
the range may also be seeded with tame species of
grasses, such as Nordan crested wheatgrass, Russian
wildrye, pubescent wheatgrass, or intermediate wheat-
grass.

These soils are generally not suited to windbreaks or
environmental plantings. Onsite investigation is needed
to determine which special planting practices are needed
to insure survival.

The main limiting soil features of these soils, where
they are used for homesites or other urban uses, are
shale and sandstone at a depth of 20 to 40 inches and
slope. Building sites and roads must be designed to
offset these features. Special sewage systems, such as
enclosed tanks that can be pumped out periodically, are
needed. Septic tank absorption fields will not function
properly because of the limiting soil features.

This complex is in capability subclass Vle, nonirrigated.

16—Cushman-Kutch complex, 8 to 25 percent
slopes. These moderately deep, well drained, moderate-
ly sloping to moderately steep soils are on upland hills,
ridges, and side slopes. Elevation ranges from about
5,300 to 6,400 feet. Average annual precipitation ranges
from about 14 to 17 inches, average annual air tempera-
ture is about 47 degrees F, and average frost-free period
is about 135 days. The Cushman soil makes up about 50
percent of this unit and the Kutch soil about 30 percent.

SOIL SURVEY

Included with this complex in mapping, and making up
about 20 percent of the unit, are Ascalon sandy loam, 4
to 8 percent slopes; Renohill-Louviers complex, 8 to 25
percent slopes; sandy soils that are similar to the Terry
soils mapped in Ei Paso County; and sandstone outcrops
(fig. 5).

The Cushman soil formed in calcareous material
weathered from interbedded shale and sandstone. Typi-
cally, the surface layer is pale brown loam about 4
inches thick. The subsoil is grayish brown clay loam to a
depth of about 20 inches. The substratum is light brown-
ish gray silty clay to a depth of about 34 inches. Below
that is olive interbedded shale and sandstone.

Permeability is moderate, and available water capacity
is low to moderate. The effective rooting depth is 20 to
40 inches. Surface runoff is medium, and the hazard of
erosion is moderate to high. Deep gullies have formed
along some drainageways and stock trails.

The Kutch soils formed in fine textured calcareous
material weathered from clay shale. Typically, the sur-
face layer is grayish brown clay loam about 4 inches
thick. The subsoil is grayish brown and light olive brown
clay to a depth of about 22 inches. It is calcareous in the
lower part. The substratum is grayish brown clay to a
depth of about 30 inches. Below that is gray and olive
shale.

Permeability is slow, and available water capacity is
moderate. The effective rooting depth is 20 to 40 inches.
Surface runoff is medium to rapid, and the hazard of
erosion is moderate. Some gullying has taken place in
narrow drainageways.

These soils are used mainly for grazing. They have
poor potential for cropland and for windbreaks and envi-
ronmental plantings. The Cushman soil has fair to poor
potential for most engineering uses, and the Kutch soil
has poor potential.

Rangeland vegetation on the Cushman soil is mainly
blue. grama, needlegrasses, prairie junegrass, sideoats
grama, and western wheatgrass. When range condition
deteriorates, grasses such as blue grama and native
bluegrasses increase. Sleepygrass and annuals replace
these grasses in a seriously deteriorated range.

Seeding the range is recommended to revegetate de-
pleted areas in order to protect the soil from wind and
water erosion. Seeding to native grasses is desirable, but
the range may also be seeded with tame species of
grasses, such as Nordan crested wheatgrass, Russian
wildrye, pubescent wheatgrass, or intermediate wheat-
grass.

Rangeland vegetation on the Kutch soil consists of
western wheatgrass, blue grama, green needlegrass, si-
deoats grama, and sedge. Contour furrowing or pitting
aids in the recovery of depleted vegetation on this soil
by reducing runoff and increasing water infiltration. Areas
that have dense stands of pricklypear or rabbitbrush can
be managed by chemical control.
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These soils are generally not suited to windbreaks or
environmental plantings. Onsite investigation is needed
to determine which special planting practices are needed
to insure survival.

The main limiting soil features of these soils, where
they are used for homesites or other urban uses, are the
presence of sandstone and shale at a depth of 20 to 40
inches, shrink-swell potential, slow permeability, and
steep slopes. Intensive and costly measures are needed
to offset these limitations.

This complex is in capability subclass Vle, nonirrigated.

17—Elbeth sandy loam, 4 to 8 percent slopes. This
deep, well drained, gently sloping to moderately sloping
soil is on upland hills and ridges. It formed in material
transported from arkosic deposits. Elevation ranges from
6,400 to 7,300 feet. Average annual precipitation is
about 17 to 19 inches, average annual air temperature is
about 43 degrees F, and average frost-free period is
about 120 days.

Included with this soil in mapping are small areas of
Brussett loam, Peyton sandy loam, and Pring coarse
sandy loam that have 4 to 8 percent slopes and Kettle
loamy sand, 8 to 15 percent slopes.

Typically, the surface layer is dark gray and light gray
sandy loam and loamy sand about 8 inches thick. The
subsoil to a depth of about 60 inches is yellowish brown
to very pale brown sandy clay loam and sandy loam.

Permeability is moderate, and available water capacity
is high. Surface runoff is slow, and the hazard of erosion
is moderate.

This soil is used for woodland, grazing, recreation,
wildlife habitat, and homesites. It has poor potential for
cropland. A few areas were once cultivated, but most
have been reseeded to grass or have been invaded by
ponderosa pine. This soil has good to fair potential for
most engineering uses.

The Elbeth soil is suited to production of ponderosa
pine. It is capable of producing 1,840 cubic feet of wood
per acre or 5,680 board feet (International rule) of mer-
chantable timber from a fully stocked, even-aged stand
of 80-year-old trees.

The main limiting soil. feature for homesites is the
moderate shrink-swell potential of the subsoil. Special
designs are needed to overcome this limitation.

This soil is in capability subclass IVe, nonirrigated.

18—Elbeth-Kettle compiex, 8 to 25 percent slopes.
These deep, well drained, moderately sloping to moder-
ately steep soils are on fans, bench edges, hills, and
ridges. Elevation ranges from about 6,400 to 7,300 feet.
Average annual precipitation is about 17 to 19 inches,
average annual air temperature is about 43 degrees F,
and average frost-free period is about 120 days. The
Elbeth soil makes up about 50 percent of the unit and
the Kettle soil about 25 percent. The Elbeth soil is on
ridgetops and moderately sloping to strongly sloping hill-
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sides. The Kettle soil is on fans, slope breaks of bench-
es, and moderately steep hill sides.

Included with this complex in mapping, and making up
about 25 percent of the unit, are Peyton-Pring complex,
8 to 25 percent slopes; Haplustolls, loamy, nearly level,
gravelly knobs; and rock outcrop.

The Elbeth soil formed in material transported from
arkosic deposits. Typically, the surface layer is dark gray
and light gray sandy loam and loamy sand about 8
inches thick. The subsoil to a depth of about 60 inches
is yellowish brown to very pale brown sandy clay loam
and sandy loam.

Permeability is moderate, and available water capacity
is high. Surface runoff is medium, and the hazard of
erosion is moderate to high.

The Kettle soil formed in arkosic sandy alluvium. Typi-
cally, the surface layer is gray and light gray loamy sand
about 22 inches thick. The subsoil is light brownish gray
coarse sandy loam to a depth of about 53 inches. It has
a matrix of loamy coarse sand in which thin bands of
sandy clay loam or heavy sandy loam are embedded.
The substratum is very pale brown coarse sand to a
depth of 60 inches.

Permeability is rapid, and available water capacity is
low to moderate. Surface runoff is medium, and the
hazard of erosion is moderate. Some gullies have
formed in the drainageways (fig. 6).

These soils are used for woodland, grazing, recreation,
wildlife habitat, and homesites. They have poor potential
for cropland and fair to poor potential for most engineer-
ing uses.

The Elbeth soil is suited to the production of ponder-
osa pine. It is capable of producing 1,840 cubic feet of
wood per acre, or 5,680 board feet (International rule), of
merchantable timber from a fully stocked, even-aged
stand of 80-year-old trees.

The Kettle soil is suited to the production of ponder-
osa pine (fig. 7). It is capable of producing 2,820 cubic
feet of wood per acre or 10,040 board feet (International
rule) of merchantable timber from a fully stocked, even-
aged stand of 80-year-old trees.

Where these soils are used for homesites or other
urban purposes, the limiting soil features are the shrink-
swell potential of the Elbeth soil and the steep slopes of
both the Elbeth soil and the Kettle soil. Special designs
are necessary to compensate for these limiting soil fea-
tures. Special erosion control practices are needed to
minimize surface runoff in order to minimize the hazard
of erosion.

This complex is in capability subclass Vle, nonirrigated.

19—Ellicott loamy coarse sand, 0 to 4 percent
slopes. This deep, somewhat excessively drained, nearly
level to gently sloping soil is on terraces and flood
plains. It formed in noncalcareous arkosic sandy alluvium
throughout most of the survey area. Elevation ranges
from about 5,300 to 6,800 feet. Average annual precipi-
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tation ranges from 14 to 19 inches, and average annual
air temperature is about 47 degrees F.

Included with this soil in mapping are small areas of
Fluvaquents, nearly level; Haplustolls, loamy; Haplustolls,
moderately coarse, nearly level; and riverwash.

Typically, the surface layer is light gray loamy coarse
sand and gray loamy sand about 14 inches thick. The
substratum is light brownish gray and light gray loamy
sand and loamy coarse sand to a depth of 60 inches.

Permeability is rapid, and available water capacity is
low. Surface runoff is slow, and the hazard of erosion is
high.

This soil is used for grazing. It has poor potential for
cropland, windbreaks and environmental plantings, and
engineering uses.

Rangeland vegetation consists of switchgrass, sand
dropseed, sand reedgrass, and sand bluestem. Willows
and cottonwood trees are common in low areas. This
soil is subject to flooding and needs to maintain a dense
cover of grass in order to be protected from wind and
water erosion.

Windbreaks and environmental plantings are difficult to
establish on this soil. Wind erosion and low available
water capacity are the main limitations to establishing
trees and shrubs. Trees need to be planted in shallow
furrows, and vegetative cover needs to be maintained
between the rows. Supplemental irrigation is needed to
insure survival. Well suited trees that survive best are
Rocky Mountain juniper, eastern redcedar, ponderosa
pine, Russian-olive, and Siberian elm. The best suited
shrubs include skunkbush sumac.

Potential for homesites and other urban uses is se-
verely limited because of the flood hazard.

This soil is in capability subclass Vllw, nonirrigated.

20—Erglewood clay loam, 0 to 4 percent slopes.
This deep, well drained, nearly level to gently sloping soil
is on alluvial fans and valley side slopes. It formed in
clayey alluvium weathered from sedimentary bedrock.
Elevation ranges from about 6,000 to 6,800 feet. Aver-
age annual precipitation ranges from 14 to 17 inches,
average annual air temperature is about 47 degrees F,
and average frost-free period is about 130 days.

Included with this soil in mapping are small areas of
Bresser sandy loam, O to 4 percent slopes, and Haplus-
tolls, loamy, nearly level.

Typically, the surface layer is gray and grayish brown
clay loam about 4 inches thick. The subsoil is gray and
dark gray clay loam and clay to a depth of about 40
inches. The substratum’is light gray clay loam to a depth
of 60 inches.

Permeability is slow, and available water capacity is
high. Surface runoff is slow, and the hazard of erosion is
slight.

This soil is used mainly for grazing. Small areas are
used for nonirrigated cropland with wheat as the main
crop. The estimated yield for wheat is about 25 bushels

SOIL SURVEY

per acre. This soil has good potential for windbreaks and
environmental plantings. It has fair potential for most
engineering uses.

Rangeland vegetation is mainly western wheatgrass,
blue grama, bluegrass, green needlegrass, sideoats
grama, and fourwing saltbush. Following prolonged over-
grazing, native bluegrasses, annual grasses, and weeds
increase. Contour furrowing or pitting aids in. the recov-
ery of depleted vegetation by reducing runoff and in-
creasing water infiltration. Areas that have dense stands
of pricklypear or rabbitbrush can be managed by chemi-
cal control.

In nonirrigated cropland areas, management practices,
such as stubble mulch tillage and incorporating crop
residue in and on the surface, are needed to protect
against wind erosion and to improve water and root
penetration. Chiseling and subsoiling also improve water
and root penetration. Tillage pans form easily if this soil
is tilled when wet.

This soil is well suited to windbreaks and environmen-
tal plantings. Summer fallow, a year prior to planting;

.supplemental irrigation during planting and early stages

of growth; and continued cultivation for weed control are
needed to insure the establishment and survival of plant-
ings. Well suited trees that survive best are Rocky Moun-
tain juniper, eastern redcedar, ponderosa pine, Siberian
elm, Russian-olive, and hackberry. The best suited
shrubs are skunkbush sumac, American plum, lilac, and
Siberian peashrub.

Where this soil is used for homesites and other urban
uses, the main limiting soil properties are slow perme-
ability, high shrink-swell, and low strength. Special de-
signs and intensive engineering measures are needed to
minimize these limitations.

This soil is in capability subclass llle, nonirrigated.

21—Fluvaquents, nearly level. These deep, poorly
drained soils are on swales and on creek bottoms along
most of the major drainageways and in localized
marshes. They formed in mixed, recent alluvium. Slopes
are 0 to 4 percent.

These soils are extremely stratified and variable in
texture, ranging from clay loam to gravelly sand to a
depth of 60 inches or more.

These soils have a water table that is less than 30
inches from the surface most of the year. They are
subject to annual flooding during spring and summer.

These soils are mainly used for rangeland and wildlife
habitat. Small localized areas that are better drained are
used for hayland (fig. 8).

Native vegetation consists mainly of prairie sandreed,
switchgrass, western wheatgrass, and sand bluestem. In
places cottonwood trees, willows, and shrubs are pres-
ent. When range condition deteriorates, the tall and mid
grasses decrease, production drops, and sedge and rush
increase. Cattails are present in marsh areas. Potential
vegetation is variable from place to place, but generally
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ranges from about 3,000 pounds per acre in favorable
years to 1,800 pounds per acre in unfavorable years.

Wetland wildlife, especially waterfowl, use these soils.
The high water table allows production of wetland piants
that provide nesting and protective cover, as well as
some food for waterfowl. These soils also provide excel-
lent cover for deer. Management for wildlife should in-
clude prevention of overgrazing by livestock and protec-
tion against accidental fires. Where livestock is present,
wildlife areas need to be fenced to prevent overuse.

Annual flooding and a high water table limit the use of

these soils for homesites or other urban uses.
These soils are in capability subclass Viw.

22—Haplustolls, moderately coarse, nearly level.
These deep, well drained soils are on stream terraces
and flood plains along drainageways throughout the
survey area. Some of the larger areas of these soils are
in the Kiowa, Comanche, East Bijou, West Bijou, and Big
Sandy Creeks. These soils formed in moderately coarse
textured and coarse textured noncalcareous alluvium.
Slopes are 0 to 4 percent.

Included with these soils in mapping are small areas of
Bresser sandy loam, 0 to 4 percent slopes; Ellicott loamy
coarse sand, 0 to 4 percent slopes; and Haplustolls,
loamy, nearly level. In some localized areas, recent
flooding has left a 1- to 5-inch layer on the surface that
is light colored material ranging from sandy loam to
loamy sand.

The soils in this map unit are dark and range from 7 to
40 inches thick. Stratification is common in the surface
layer and the underlying layers. Texture is variable but
generally is sandy loam. About 20 percent of these soils
is loamy coarse sand.

Permeability is moderately rapid, and available water
capacity is moderate to low. The effective rooting depth
is 60 inches or more. Surface runoff is slow, and the
hazard of water erosion is moderate. The hazard of wind
erosion is moderate to high. These soils are subject to
occasional flooding.

 These soils are used mainly for rangeland. Some large
areas are used for nonirrigated cropland. Common crops
are alfalfa and small grain.

Conserving moisture and protecting the soil from ero-
sion are the main concerns of management on nonirri-
gated cropland. Summer fallow is necessary because of
insufficient precipitation. Stubble mulch tillage and incor-
porating crop residue in and on the surface are neces-
sary to protect the soil from blowing, improve soil tilth,
and conserve moisture. Tillage operations need to be
kept to a minimum.

Rangeland vegetation is mainly switchgrass, blue
grama, Indiangrass, western wheatgrass, and big blues-
tem. In some areas, scattered willows and cottonwoods
are present (fig. 9). Potential production ranges from
2,000 pounds per acre in favorable years to 1,200
pounds per acre in unfavorable years.
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Windbreaks and environmental plantings are difficult to
establish on the soils in this unit. Wind erosion and low
available water capacity are the main limitations to the
establishment of trees and shrubs. Trees need to be
planted in shallow furrows and vegetative cover main-
tained between the rows. Supplemental irrigation is
needed to insure survival.

The use of these soils for homesites and other urban
uses is limited by the flood hazard.

These soils are in capability subclass IVw, nonirrigat-
ed.

23—Haplustolls, loamy, nearly level. These deep,
well drained loamy soils are on stream terraces and fans
along creek drainageways. They are throughout the
survey area. Some of the larger areas of these soils are
in the Kiowa, Commanche, East Bijou, West Bijou, and
Big Sandy Creeks. They formed in loamy textured aliu-
vium. In most areas they are noncalcareous.

Included with these soils in mapping are small areas of
Bresser sandy loam, 0 to 4 percent slopes; Nunn clay
loam, 0 to 4 percent slopes; and Haplustolls, moderately
coarse, nearly level.

The soils in this map unit.are dark and range from 10
to 35 inches thick. Stratification is common in the sur-
face layer and the underlying layers. Texture is variable
but ranges from loam to clay loam.

Permeability is moderate to moderately slow, and
available water capacity is high. Surface runoff is slow,
and the hazard of erosion is slight. This soil is subject to
rare flooding.

These soils are mainly used for grazing, but some
areas are used for nonirrigated and sprinkler irrigated
cropland. Alfalfa, small grains, forage sorghums, corn,
and beans are grown on these soils (fig. 10).

Conserving moisture and protecting the soil from ero-
sion are the main concerns of management on nonirri-
gated cropland. Summer fallow is necessary because of
insufficient precipitation. Stubble mulch tillage and incor-
porating crop -residue in and on the surface are neces-
sary to protect the soil from blowing, improve water infil-
tration, improve soil tilth, and conserve moisture. Tillage
operations need to be