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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.

15

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.



18

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 kept to a minimum.

Where these soils are sprinkler irrigated, incorporating
crop residue into the soil and maintaining organic matter
content increase water infiltration and improve soil tilth.
Applications of manure and commercial fertilizer that
contain nitrogen and phosphorus are needed to maintain
fertility.

Rangeland vegetation is mainly blue grama, western
wheatgrass, needlegrasses, prairie junegrass, and si-
deocats grama. Potential production ranges from 2,000
pounds in favorable years to 800 pounds in unfavorable
years.

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
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of growth; and continued cultivation for weed control are
needed to insure the establishment and survival of plant-
ings.

These soils are suited to openland wildlife, such as
cottontail and mourning dove. In cropland areas, favora-
ble habitat can be developed by establishing nesting and
escape cover. Rangeland wildlife, such as antelope and
deer, can be increased by establishing good livestock
water developments. Trees and shrubs along drain-
ageways offer shelter and feed to wildlife.

The main limitation to use of these soils as homesites
and other urban uses is the flooding hazard. Levees,
dikes, and diversions can be used to help offset this
limitation.

These soils are in capability subclass llw, irrigated and
lllw, nonirrigated.

24—Heldt clay loam, 0 to 4 percent slopes. This
deep, nearly level to gently sioping, well drained soil is
on alluvial fans and terraces. It formed in clayey alluvium
derived from shale and is mainly along the West Bijou
Creek drainageway. 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 140 days.

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

Typically, the surface layer is light brownish gray clay
loam about 2 inches thick. The subsoil is grayish brown
clay to a depth of about 22 inches. The substratum is
light brownish gray clay loam and clay to a depth of 65
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. A few small areas
are used for nonirrigated cropland. Alfalfa and wheat are
the main crops. This soil is poorly suited to windbreaks
and environmental plantings. it has poor suitability for
most engineering uses.

Rangeland vegetation is mainly western wheatgrass,
Indian ricegrass, blue grama, green needlegrass, blue-
grass, 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 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 of these species.

In nonirrigated cropland areas, management practices,
such as stubble mulch tillage and incorporating crop
residue in and on the surface, are needed to minimize
surface wind erosion, to improve soil tilth, and to con-
serve moisture. Chiseling and subsoiling improve water

SOIL SURVEY

and root penetration. Tillage pans form easily if this soil
is tilled when wet.

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 features, where this soil is used
for homesites, are slow permeability, high shrink-swell
potential, and low strength. Special site or building de-
signs are necessary to offset these limiting soil 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
slow permeability.

This soil is in capability subclass IVs, nonirrigated.

25—Holderness loam, 0 to 4 percent slopes. This
deep, nearly level to gently sloping, well drained soil is
on upland terraces and alluvial fans (fig. 11). It formed in
alluvium derived from arkosic sedimentary rock. Eleva-
tion ranges from about 6,800 to 7,300 feet. Average
annual precipitation ranges from 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, 0 to 4 percent slopes; Peyton sandy
loam, 4 to 8 percent slopes; and Coni loam, 4 to 15
percent slopes.

Typically, the surface layer is dark grayish brown loam
about 4 inches thick. The subsoil is grayish brown, light
brownish gray, and light gray clay loam to a depth of 38
inches. The substratum is light gray sandy 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 equally for nonirrigated cropland and
grazing. Wheat is the main crop grown along with some
smaller acreages of oats and rye. The estimated yield for
wheat is about 20 bushels per acre, and it is 25 bushels
per acre for oats. The choice of crops is limited because
of the short growing season. This soil has good potential
for windbreaks and environmental plantings.

Rangeland vegetation is mainly mountain muhly, west-
ern wheatgrass, and Parry oatgrass. When range condi-
tion 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,
mountain brome, and Arizona fescue, are recommended
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
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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
developments, the main limiting soil properties are high
shrink-swell potential, low strength, and slow permeabil-
ity. Special designs are needed to minimize these limita-
tions. 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 slow permeability.

This soil is in capability subclass Ille, nonirrigated.

26—Holderness loam, 4 to 8 percent slopes. This
deep, gently sloping and moderately sloping, well
drained soil is on upland terraces and alluvial fans. It
formed in alluvium derived from arkosic sedimentary
rock. Elevation ranges from about 6,800 to 7,300 feet.
Average annual precipitation ranges from 17 to 19
inches, average annual air temperature is about 43 de-
grees F, and average frost-free period is about 120 days.

Included with this soil in mapping are small areas of
Brussett loam, 4 to 8 percent slopes; Coni loam, 4 to 15
percent slopes; and Peyton sandy loam, 4 to 8 percent
slopes.

Typically, the surface layer is dark grayish brown loam
about 4 inches thick. The subsoil is grayish brown, light
brownish gray, and light gray clay loam to a depth of
about 38 inches. The substratum is light gray sandy clay
loam to a depth of 60 inches.

Permeability is slow, and available water capacity is
high. Surface runoff is medium, and the hazard of ero-
sion is moderate.

Most of this soil is used for grazing. A few areas of
this soil have previously been used for nonirrigated crop-
land, but most of them have been seeded back to grass.

Rangeland vegetation is mainly mountain muhly, Arizo-
na fescue, and Parry oatgrass. 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 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
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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 high shrink-
swell potential, low strength, and slow permeability. Spe-
cial designs are needed to minimize these limitations.
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
slow permeability.

This soil is in capability subclass Ve, nonirrigated.

27—Kettle loamy sand, 8 to 15 percent slopes. This
deep, well drained, strongly sloping soil is on upland
fans, hills, and bench edges (fig. 12). It formed in arkosic
sandy alluvium. Elevation ranges from about 6,400 to
7,300 feet. Average annual precipitation ranges from
about 17 to 19 inches, average annual 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
Elbeth sandy loam, 4 to 8 percent slopes.

Typically, 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 slow, and the hazard
of erosion is moderate.

This soil is used mainly for woodland. It is also used
for grazing, homesites, and wildlife habitat.

The Kettle soil is suited to the production of ponder-
osa pine. 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.

This soil is suited to homesites. The main limiting soil
feature is slope. This limitation can be offset by using
special designs for planning building sites and roads. In
planning areas of this soil for homesite development,
care should be taken to preserve properly spaced trees
for esthetic value.

This soil is in capability subclass Vle, nonirrigated.

28—Kettle-Rock outcrop complex, 15 to 65 per-
cent slopes. This moderately steep to very steep com-
plex is on ridges and valley side slopes. Elevation ranges
from 6,400 to 7,300 feet. Average annual precipitation
ranges from about 17 to 19 inches, and average annual
air temperature is about 43 degrees F. The Kettle soil
makes up about 40 percent of the unit and Rock outcrop
about 35 percent. The Kettle soil is generally in the
lower and less sloping areas.
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Included with this complex in mapping are small areas
of Torriorthents-Rock outcrop, steep, and Elbeth sandy
loam, 4 to 8 percent slopes.

The Kettle soil is deep and well drained. It formed. in
arkosic sandy alluvium. Typically, 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 to rapid, and
the hazard of erosion is moderate to high.

Rock outcrop is on the steeper and upper parts of
slopes. In a few places it is in the form of nearly vertical
cliffs. Large stones are common on the lower parts of
slopes.

This complex is used mainly for woodland and wildlife
habitat. Small areas are used for grazing. The trend for
development of homesites has been increasing in the
past few years, even though the limiting soil features are
severe.

The Kettle soil is suited to the production of ponder-
osa pine. 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 this complex is used for homesites and recre-
ational development, the main limiting soil features are
steep slopes, rock outcrop, and shallow depth to rock.
Special site or building designs are needed because of
the limitations. Erosion control practices are needed to
minimize surface runoff, thereby keeping erosion to a
minimum.

This complex is in capability subclass Vlle, nonirrigat-
ed.

29—Kutch clay loam, 0 to 4 percent slopes. This
moderately steep, nearly level to gently sloping, well
drained soil is on upland side slopes. It formed in fine
textured calcareous material weathered from clay shale.
Elevation ranges from about 5,300 to 6,400 feet. Aver-
age 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
Cushman loam and Nunn clay loam that have 0 to 4
percent slopes.

Typically, the surface 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. 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.

SOIL SURVEY

Surface runoff is slow to medium, and the hazard of
erosion is slight.

This soil is used for nonirrigated cropland and grazing.
Wheat and forage sorghums are the main crops grown
on the nonirrigated cropland. The estimated yield for
wheat is about 18 bushels per acre. Several areas that
were previously cropped have been seeded to grass and
are used for pasture. This soil has poor potential for
windbreaks and environmental plantings.

In nonirrigated cropland areas, management practices,

" such as stubble mulch tillage and incorporating crop

residue in and on the surface, are needed to protect the
surface soils from blowing and to improve water and root

- penetration. Tillage pans form easily if this soil is tilled

when wet. Terracing is also beneficial for reducing runoff
and conserving moisture.

Rangeland vegetation is mainly western wheatgrass,
blue grama, green needlegrass, bluegrass, Indian rice-
grass, 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 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 of these species.

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.

Where this soil is used for homesites or other urban
uses, the main limiting soil properties are depth to rock,
slow permeability, high shrink-swell potential, and low
strength. Special site or building designs are needed to
offset the limitations. 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 slow permeability.

This soil is in capability subclass IVe, nonirrigated.

30—Kutch clay loam, 4 to 8 percent slopes. This
moderately deep, gently sloping and moderately sloping,
well drained soil is on upland hills, ridges, and valley side
slopes. It formed in fine textured calcareous material
weathered from clay shale. 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 degrees F, and average frost-free period is
about 135 days.

included with this soil in mapping are small areas of
Nunn clay loam and Renohill clay loam that have 4 to 8
percent slopes.

Typically, the surface 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. The
substratum is grayish brown clay to a depth of about 30
inches. Below that is gray and olive shale.
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Permeability is slow, and available water capacity is
moderate. The effective rooting depth is 20 to 40 inches.
Surface runoff is medium, and the hazard of erosion is
moderate. Some gullies have formed along drain-
ageways.

Most of this soil is used for grazing. A few small areas
are used for nonirrigated cropland, and wheat is the
main crop grown. The estimated yield for wheat is about
16 bushels per acre. Many formerly cropped areas have
been seeded to grass. This soil is well suited to grazing
(fig. 13).

Rangeland vegetation is mainly western wheatgrass,
blue grama, green needlegrass, bluegrass, Indian rice-
grass, 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 of these species.

In nonirrigated cropland areas, management practices,
such as stubble mulch tillage and incorporating crop
residue in and on the surface, are needed to protect the
surface soil from blowing, improve soil tilth, and con-
serve moisture. Chiseling and subsoiling improve water
and root penetration. Tillage pans form easily if this soil
is tilled when wet. Terracing is also beneficial for reduc-
ing runoff, controlling erosion, and conserving moisture.

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.

Where this soil is used for homesites or other urban
purposes, the main limiting soil properties are depth to
rock, slow permeability, high shrink-swell potential, and
low strength. Special site or building designs are neces-
sary to offset the limitations. Special sewage systems,
such as enclosed tanks that can be pumped out periodi-
cally, are needed. Septic tank absorption fields will not
function properly because of slow permeability.

This soil is in capability subclass Ve, nonirrigated.

31—Kutch-Louviers complex, 8 to 25 percent
slopes. These moderately sloping to moderately steep
soils are on upland hills, ridges and valley side slopes.
Average annual precipitation ranges from 14 to 17
inches, and average annual air temperature is about 47
degrees F. The Kutch soil makes up about 40 percent of
the map unit and Louviers soil about 30 percent. The
Kutch soil is on side slopes and wider ridgetops. The
Louviers soil is generally on slope breaks, narrow ridge-
tops, and knobs but may be almost anywhere in the map
unit.

Included with this complex in mapping, and making up
about 30 percent of this unit, are Cushman-Ascalon
complex, 4 to 15 percent slopes; Nunn clay loam and
Renohill clay loam that have 4 to 8 percent slopes; and
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small outcrops of sandstone and shale. Areas of this soil
are dissected by gullies and small drainageways.

The Kutch soil is moderately deep and well drained. It
formed in fine textured calcareous material weathered
from clay shale. Typically, the surface 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. 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 rapid, and the hazard of erosion is
moderate to high.

The Louviers soil is shallow and well drained. It formed
in material weathered from noncalcareous shale. Typical-
ly, the surface layer is light brownish gray clay about 5
inches thick. The substratum is grayish brown clay to a
depth of about 14 inches. Below that is clay shale.

Permeability is slow, and available water capacity is
low. The effective rooting depth is 10 to 20 inches.
Surface runoff is rapid, and the hazard of erosion is high.

Most of this complex is used for grazing. A few open
clay mines are located on this unit. The soils in this unit
are poorly suited to cropland, windbreaks and environ-
mental plantings, and most engineering uses.

Rangeland vegetation on the Kutch soil is mainly west-
ern wheatgrass, Indian ricegrass, bluegrass, fourwing
saltbush, blue grama, green needlegrass, and sideoats
grama. On the Louviers soil the vegetation is predomi-
nantly western wheatgrass, needlegrass, blue grama, si-
deoats grama, little bluestem, and winterfat. Following
prolonged overgrazing, native bluegrasses, annual
grasses, and weeds increase. Contour furrowing or pit-
ting aids in the recovery of depleted vegetation by reduc-
ing runoff and increasing water infiltration. Areas that
have dense stands of pricklypear and rabbitbrush can be
managed by chemical control of these species.

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

These soils are poorly suited to the construction of
homesites, roads, and other urban developments be-
cause of depth to bedrock, slow permeability, high
shrink-swell potential, slopes, and low strength.

This complex is in capability subclass Vle, nonirrigated.

32—Nunn clay loam, 0 to 4 percent slopes. This
deep, nearly level to gently sloping, well drained soil is
on terraces and fans. It formed in mixed clayey alluvium.
Elevation ranges from about 5,300 to 6,400 feet. Aver-
age annual precipitation is about 14 to 17 inches, aver-
age 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
Englewood clay loam; Haplustolls, loamy, nearly level;
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and Heldt clay loam. They each have 0 to 4 percent
slopes.

Typically, the surface layer is grayish brown clay loam
‘about 8 inches thick. The subsoil is grayish brown clay
loam, clay, and silty clay to a depth of about 40 inches.
The substratum is light brownish gray sandy loam to a
depth of about 55 inches and light olive brown silty clay
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 nonirrigated cropland and
grazing. A few small areas are used for irrigated crop-
land. Wheat and forage sorghums are the main crops on
nonirrigated cropland. The estimated yield for wheat is
about 20 bushels per acre. Alfalfa and corn are the main
crops on irrigated cropland.

On nonirrigated cropland, management practices, such
as stubble mulch tillage and incorporating crop residue in
and on the surface are needed to improve water infiltra-
tion. Tillage pans form easily if this soil is tilled when
wet. Chiseling or subsoiling breaks up tillage pans and
improves water infiltration. Tillage operations need to be
kept to a minimum. Terracing is also beneficial for reduc-
ing runoff and conserving moisture.

Management concerns on irrigated cropland are
mainly proper use of irrigation water, slow permeability,
and maintenance of fertility. Incorporating crop residue in
the surface increases infiltration and improves soil tilth.
Applications of manure and commercial fertilizers that
contain nitrogen and phosphorus are needed to maintain
soil productivity.

Rangeland vegetation is mainly western wheatgrass,
blue grama, green needlegrass, and fourwing saltbush.
Following prolonged overgrazing, native bluegrasses,
annual grasses, and weeds increase. Contour furrowing
or pitting aids in the recovery of depleted vegetation on
this soil by reducing runoff and increasing water infiltra-
tion. Areas that have dense stands of pricklypear or
rabbitbrush can be managed by chemical control of
these species.

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.

Limiting soil features for homesites and other urban
uses are slow permeability and high shrink-swell poten-
tial. Special designs for buildings and roads are needed
to offset these limitations. Special sewage systems, such
as enclosed tanks that can be pumped out periodically,
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are needed. Septic tank absorption fields will not func-
tion properly because of the slow permeability.

This soil is in capability subclass lile, nonirrigated and
Hle, irrigated.

33—Nunn clay loam, 4 to 8 percent slopes. This
deep, gently sloping and moderately sloping, well
drained soil is on alluvial fans and toe slopes. It formed
in mixed clayey alluvium. 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.

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

Typically, the surface layer is grayish brown clay loam
about 8 inches thick. The subsoil is grayish brown heavy
clay loam, clay, and silty clay to a depth of about 40
inches thick. The substratum is light brownish gray sandy
loam to a depth of about 55 inches and light olive brown
silty clay to a depth of 60 inches.

Permeability is slow, and available water capacity is
high. Surface runoff is medium, and the hazard of ero-
sion is moderate. Gullies have formed along some drain-
ageways.

This soil is used mainly for grazing. A few areas are
used for nonirrigated cropland, and wheat is the main
crop. The estimated yield for wheat is about 16 bushels
per acre. Many areas that were previously cropped have
been seeded to grass. This soil is well suited to grazing
because of slow permeability and the moderate hazard
of erosion.

Rangeland vegetation is mainly western wheatgrass,
blue grama, green needlegrass, and fourwing saltbush.
Following prolonged overgrazing, native bluegrasses,
annual grasses, and weeds increase. Contour furrowing
or pitting aids in the recovery of depleted vegetation by
reducing runoff and increasing water infiltration. Areas
that have dense stands of pricklypear or rabbitbrush can
be managed by chemical control of these species.

On nonirrigated cropland, the main concerns of man-:
agement are conserving moisture and protecting the soil
from erosion. Stubble mulch tillage and incorporating
crop residue in and on the surface improve soil tilth and
protect the soil from erosion. Terracing and contour
farming are needed to reduce surface runoff and con-
serve water. Chiseling or subsoiling improve water pene-
tration. Tillage pans form easily if this soil is tilled when
wet. More intensive conservation practices are essential
on this soil because of slope. Tillage operations need to
be kept to a minimum.

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-
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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.

The limiting soil features for homesites and other
urban uses are slow permeability and high shrink-swell
potential. Special designs for buildings and roads are
needed to offset these limitations. Special sewage sys-
tems, such as enclosed tanks that can be pumped out
periodically, are needed. Septic tank absorption fields
will not function properly because of the slow permeabil-
ity.

This soil is in capability subclass IVe, nonirrigated.

34—Peyton sandy loam, 4 to 8 percent slopes. This
deep, gently sloping to moderately sloping, well drained
soil is on upland alluvial fans and valley side slopes (fig.
14). It formed in arkosic alluvium and residuum. Elevation
ranges from about 6,400 to 7,300 feet. Average annual
precipitation ranges from about 17 to 19 inches, average
annual air temperature is about 43 degrees F, and aver-
age frost-free period is about 120 days.

Included with this soil in mapping are small areas of
Brussett loam, Holderness loam, and Elbeth sandy loam
that have 4 to 8 percent slopes.

Typically, the surface layer is grayish brown sandy
loam and dark grayish brown sandy clay loam about 7
inches thick. The subsoil to a depth of about 32 inches
is dark grayish brown, grayish brown, and light brownish
gray sandy clay loam. The substratum is light brownish
gray and white coarse sandy loam and loamy coarse
sand to a depth of 60 inches.

Permeability is moderate, and available water capacity
is moderate to high. Surface runoff is medium, and the
hazard of erosion is moderate. In a few areas, shallow
gullies and rills are common.

Most of this soil is used for grazing. A few areas are
used for nonirrigated cropland, and wheat is the main
crop. The estimated yield for wheat is about 20 bushels
per acre, and it is 27 bushels per acre for oats. The
choice of crops is limited by the short growing season.
This soil is well suited to windbreaks and environmental
plantings and for most engineering uses.

Rangeland vegetation is mainly prairie sandreed,
mountain muhly, sand bluestem, prairie junegrass, little
bluestem, and blue grama. When range condition dete-
riorates 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 are desirable for range
seeding, but tame species, such as Nordan crested
wheatgrass, Russian wildrye, pubescent wheatgrass, and
intermediate wheatgrass, may also be used.
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The main concerns of management on nonirrigated
cropland are conserving moisture and protecting the soil
from wind and water erosion. Stubble mulch tillage and
incorporating crop residue in and on the surface are
necessary to protect the soil from erosion, improve soil
tiith, and conserve moisture. Chiseling or subsoiling
breaks up tillage pans and improves water infiltration in
the subsoil. Planting crops in alternate strips at right
angles to the prevailing wind is also effective in protect-
ing the soil from blowing. Tillage operations need to be
kept to a minimum.

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 needed 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 to the construction of homesites
and other urban developments and has only minor limita-
tions that can be easily modified. Where this soil is used
for a sewage lagoon system, special sealing methods
are needed to overcome the excessive seepage condi-
tion.

This soil is in capability subclass Ve, nonirrigated.

35—Peyton-Elbeth sandy loams, 8 to 25 percent
slopes. These deep, moderately sloping to moderately
steep, well drained soils are on upland hills and ridges.
Elevation ranges from about 6,400 to 7,300 feet. Aver-
age annual precipitation ranges from about 17 to 19
inches, and average annual air temperature is about 43
degrees F. The Peyton soil makes up about 50 percent
of the unit and the Elbeth soil about 30 percent. The
Peyton soil is in the open grassland areas, and the
Elbeth soil is in the woodland areas.

Included with these soils in mapping, and making up
about 20 percent of the unit, are Bluerim sandy loam;
Kettle loamy sand, 8 to 15 percent slopes; Pring coarse

‘sandy loam, 4 to 8 percent slopes; and a few sandstone

and shale outcrops.

The Peyton soil formed in arkosic alluvium and residu-
um. Typically, the surface layer is grayish brown sandy
loam and dark grayish brown sandy clay loam about 7
inches thick. The subsoil to a depth of about 32 inches
is dark grayish brown, grayish brown, and light brownish
gray sandy clay loam. The substratum is light brownish
gray and white coarse sandy loam and loamy coarse
sand to a depth of 60 inches.

Permeability is moderate, and available water capacity
is moderate to high. Surface runoff is medium, and the
hazard of erosion is moderate. Shallow gullies and rills
are in a few areas.
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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
ranges from yellowish brown to very pale brown and is
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. Gullying has taken place
along some drainageways.

Most of the soils in this unit are used for grazing, but
other uses are for woodland and for homesite develop-
ment. Small areas that had previously been cultivated
have been seeded to grass.

Rangeland vegetation of the Peyton soil is mainly prai-

rie sandreed, mountain muhly, prairie junegrass, sand

bluestem, little bluestem, and blue grama. When range
condition deteriorates because of overgrazing or other
uses, grasses, such as blue grama and native blue-
grasses, 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 are desirable for range
seeding, but tame species, such as Nordan crested
wheatgrass, Russian wildrye, pubescent wheatgrass, and
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 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.

The Elbeth soil is suited to the production of ponder-
osa pine (fig. 15). 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.

Where these soils are used for homesites or other
urban purposes, the limiting soil features are shrink-swell
potential and steep slopes. Special designs are needed
to compensate for these limitations. Special erosion con-
trol practices are needed to minimize surface runoff,
thereby protecting the soil from erosion.

These soils are in capability subclass Vle, nonirrigated.

36—Peyton-Pring complex, 8 to 25 percent slopes.
These deep, moderately sloping to moderately steep,
well drained soils are on upland hills and ridges. Eleva-
tion ranges from about 6,400 to 7,300 feet. Average
annual precipitation ranges from about 17 to 19 inches,
and average annual air temperature is about 43 degrees
F. The Peyton soil makes up about 50 percent of the
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unit and the Pring soil about 35 percent. The Peyton soil
is along drainageways and the lower side slopes. The
Pring soil is on the upper side slopes, hilltops, and
ridges.

Included with this complex in mapping, and making up
about 15 percent of the unit is Coni loam, 4 to 15
percent slopes.

The Peyton soil formed in arkosic alluvium and residu-
um. Typically, the surface layer is grayish brown sandy
loam and dark grayish brown sandy clay loam about 7
inches thick. The subsoil to a depth of about 32 inches
is dark grayish brown, grayish brown, and light brownish
gray sandy clay loam. The substratum is light brownish
gray and white coarse sandy loam and loamy coarse
sand to a depth of 60 inches.

The Pring soil formed in arkosic sediment. Typically,
the surface layer is dark grayish brown coarse sandy
loam about 18 inches thick. The substratum is grayish
brown coarse sandy loam and loamy coarse 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. Gullies have developed along some
of the drainageways.

Most of the soils in this unit are used for grazing. A
few areas are used for homesites. These soils have poor
potential for cropland because of steep slopes.

Rangeland vegetation on the Peyton soils is mainly
mountain muhly, western wheatgrass, sand and little
bluestem, needlegrasses, prairie sandreed, and prairie
junegrass. The predominant grasses on the Pring soil are
Arizona fescue, mountain muhly, needlegrass, blue
grama, and Parry oatgrass. When range condition dete-
riorates 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.

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 needed at the
time of planting and during dry periods. Well suited trees
that survive best 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.

Where these soils are used for homesites and other
urban uses, the main limiting soil property is steep
slopes. These soils need special site or building designs
because of the slope.

This complex is in capability subclass Vle, nonirrigated.
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37—Pring coarse sandy loam, 4 to 8 percent
slopes. This deep, well drained soil is on upland alluvial
fans, hills, ridges, and side slopes. It formed in arkosic
sediment. Elevation ranges from 6,400 to 7,300 feet.
Average annual precipitation ranges from 17 to 19
inches, average annual air temperature is about 43 de-
grees F, and average frost-free period is about 120 days.

Included with this soil in mapping are small areas of
Elbeth sandy loam and Peyton sandy loam that have 4
to 8 percent slopes.

Typically, the surface layer is dark grayish brown
coarse sandy loam about 18 inches thick. The substra-
tum is grayish brown coarse sandy loam and loamy
coarse sand to a depth of 60 inches.

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

This soil is used mostly for grazing. A few small areas
are used for nonirrigated cropland. Wheat is the main
crop grown. The choice of crops is limited because of
the short growing season. This soil is well suited to
windbreaks and environmental plantings and for most
engineering uses.

Rangeland vegetation is mainly mountain muhly, Arizo-
na fescue, needlegrasses, bluegrasses, blue grama, and
prairie junegrass. When range condition deteriorates be-
cause of overgrazing or other uses, grasses, such as
blue grama and Kentucky bluegrass, 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 are recommended for
range seeding, but tame species, such as Nordan
crested wheatgrass, Russian wildrye, pubescent wheat-
grass, or intermediate wheatgrass, may also be used.

Conserving moisture and protecting the soil from ero-
sion are the main concerns of management. Summer
fallow is necessary because of insufficient moisture.
Stubble muich tillage and incorporating crop residue in
and on the surface are necessary to protect the soil from
erosion, improve soil tilth, and conserve moisture. Ter-
racing also helps in stabilizing the soil and holding mois-
ture. Stripcropping at right angles to the prevailing wind
is also effective in protecting the soil from blowing. Til-
lage operations. need to be kept to a minimum. Intensive
use of these practices is essential for protecting this soil
and maintaining its productivity.

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
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hackberry. The best suited shrubs are skunkbush sumac,
American plum, and Hansen rose.

This soil is well suited to homesites and other urban
uses and has only minor limitations that can be easily
overcome.

This soil is in capability subclass IVe, nonirrigated.

38—Renohill clay loam, 4 to 8 percent slopes. This
moderately deep, gently sloping and moderately sloping,
well drained soil is on hills and ridges. It formed in
residuum weathered from interbedded sandstone and
shale. Elevation ranges from 5,300 to 6,400 feet. Aver-
age 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
Cushman sandy loam and Wiley-Baca loams that have 4
to 8 percent slopes.

Typically, the surface layer is grayish brown clay ioam
about 2 inches thick. The subsoil is grayish brown, light
olive brown, and light yellowish brown clay and clay
loam. It is calcareous in the lower part. Below that is
interbedded sandstone and clay shale at a depth of
about 24 inches.

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

This soil is used mainly for grazing. A few small areas
are used for nonirrigated cropland, and the main crop is
wheat. This soil is suited to windbreaks and environmen-
tal plantings.

Rangeland vegetation is mainly western wheatgrass,
blue grama, and prairie junegrass. Following prolonged
overgrazing, native bluegrasses, annual grasses, and
weeds increase. 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 man-
aged by chemical control of these species.

On nonirrigated cropland, management practices, such
as stubble mulch tillage and incorporating crop residue in
and on the surface, are needed to protect the surface
soil from blowing and improve water and root penetra-
tion. Tillage pans form easily if this soil is tilled when
wet. Terracing is also beneficial for reducing ruroff and
conserving moisture.

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.

Where this soil is used for homesites or other urban
uses, the main limiting soil properties are depth to rock,
slow permeability, high shrink-swell potential, and low
strength. Special site or building designs are needed to
minimize these limitations. Special sewage systems such
as enclosed tanks that can be pumped out periodically,
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are needed. Septic tank absorption fields will not func-
tion properly because of slow permeability.
This soil is in capability subclass IVe, nonirrigated.

39—Renohill-Louviers complex, 8 to 25 percent
slopes. These moderately deep and shallow, moderately
sloping to moderately steep, well drained soils are on
upland hills, ridges, and valley side slopes. Elevation
ranges from 5,300 to 6,400 feet. Average annual precipi-
tation ranges from about 14 to 17 inches, and average
annual air temperature is about 47 degrees F. The Reno-
hill soil makes up about 40 percent of the unit and the
Louviers soil about 30 percent. The Renohill soil is on
the valley side slopes and the wider ridgetops. The Lou-
viers soil is generally on the narrow ridgetops, slope
breaks, and knobs but may be found anywhere in the
mapped area.

Inciuded with this complex in mapping, and making up
about 30 percent of the unit are Cushman loam and
Nunn clay loam that have 4 to 8 percent slopes. Also
included are steep, badly eroded areas that have very
sparse vegetation and contain an intricate maze of
narrow ravines, sharp crests, and pinnacles.

The Renohill soil is moderately deep and formed in
residuum weathered from interbedded sandstone and
shale. Typically, the surface layer is grayish brown clay
loam about 2 inches thick. The subsoil is grayish brown,
light olive brown, and light yellowish brown clay and clay
loam. It is calcareous in the lower part. Below that is
interbedded sandstone and clay shale at a depth of
about 24 inches.

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

The Louviers soil is shallow and formed in material
weathered from noncalcareous shale. Typically, the sur-
face layer is light brownish gray clay about 5 inches
thick. The substratum is grayish brown clay to a depth of
about 14 inches. Below that is clay shale.

Permeability is slow, and available water capacity is
low. The effective rooting depth is 10 to 20 inches.
Surface runoff is rapid, and the hazard of erosion is high.

These soils are used mostly for grazing. A few open
clay mines are in this mapped area.

Rangeland vegetation is mainly western wheatgrass,
little bluestem, needleandthread, blue grama, green
needlegrass winterfat, and sideoats grama. Following
prolonged overgrazing, native bluegrasses, annual
grasses, and weeds increase. Contour furrowing or pit-
ting aids in the recovery of depleted vegetation on these
soils by reducing runoff and increasing water infiltration.
Areas that have dense stands of pricklypear or rabbit-
brush can be managed by chemical control of these
species.

These soils are generally unsuited to windbreaks or
environmental plantings. Onsite investigation is generally
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needed to determine which special planting practices are
needed to insure survival.

These soils have severe limitations for the construc-
tion of homesites, roads, and other urban developments
because of the depth to bedrock, slow permeability, high
shrink-swell potential, low strength, and slopes. Intensive
and costly measures are needed to minimize these limit-
ing soil properties.

This complex is in capability.subclass Vlle, nonirrigat-
ed.

40—Torriorthents-Rock outcrop complex, steep.
This complex consists of moderately steep to very steep
soils on hills and ridges. Areas of this complex are long
and narrow. Slopes are 15 to 65 percent. Torriorthents
make up about 50 percent of the unit and Rock outcrop
about 20 percent. Rock outcrop consists mostly of shale,
but some sandstone outcrops are also present (fig. 16).

Included with this complex in mapping are small areas
of Truckton sandy loam and Cushman loam that have 4
to 8 percent or more slopes.

The Torriorthents are shallow soils that have little or
no development. Permeability is slow, and available
water capacity is low. The effective rooting depth is less
than 20 inches. Surface runoff is rapid, and erosion
hazard is high. The absence of vegetative cover often
results in deep, narrow, vertical-sided gullies.

Areas of this map unit are used entirely for grazing
and wildlife habitat.

Rangeland vegetation is mainly prairie sandreed, blue
grama, needleandthread, and sideoats grama. Some
ponderosa pine and juniper trees and shrubs, such as
mountain mahogany and skunkbush, also are present
(fig. 17).

Grazing management practices that are needed to
maintain and improve production and range condition are
deferred grazing and proper grazing use. Fencing and
livestock water development are effective in obtaining a
more uniform distribution of grazing. Excessive trailing by
livestock is one cause of gully erosion in this mapped
area.

Mule deer and antelope use these areas for cover and
food. Management of these areas for wildlife needs to
include proper grazing management to prevent overgraz-
ing.

When areas of this complex are considered for wind-
break plantings and homesites, special onsite investiga-
tions are needed to select specific sites and to deter-
mine management.

This complex is in capability subclass Vlle, nonirrigat-
ed.

41—Truckton sandy loam, 4 to 8 percent slopes.
This deep, gently sloping and moderately sloping, well
drained soil is on upland hills, terraces, and valley side
slopes. It formed in alluvium and residuum weathered
from arkosic sedimentary rock. Elevation ranges from
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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
Bresser sandy loam, 4 to 8 percent slopes; Haplustolls,
loamy, nearly level; and Truckton sandy loam, 0 to 4
percent slopes.

Typically, the surface layer is brown sandy loam about
3 inches thick. The subsoil is dark grayish brown, brown,
and yellowish brown sandy loam and coarse sandy loam
to a depth of about 20 inches. 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
hazard of erosion is moderate.

This soil is used mainly for grazing, but some areas
are used for nonirrigated cropland. Wheat is the main
crop. The estimated yield for wheat is about 16 bushels
per acre. This soil has good potential for windbreaks and
environmental plantings and for most engineering uses.

Rangeland vegetation is mainly blue grama, prairie
sandreed, needleandthread, sand dropseed, 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.

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 needed 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 to 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.

42—Truckton-Renohill complex, 8 to 25 percent
slopes. These moderately sloping and strongly sloping
soils are on valley side slopes and ridges where a
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mantle of sandy material overlies interbedded shale and
sandstone. Depth of the sandy material is variable. Ele-
vation 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 Truckton soil makes up about 45 percent of the
unit and the Renohill soil about 25 percent.

Included with this complex in mapping, and making up
about 30 percent of the unit, are Cushman-Kutch com-
plex, 8 to 25 percent slopes, and Wiley loam on ridge-
tops.

The Truckton soil is deep and well drained. It formed
in alluvium and residuum weathered from arkosic sedi-
mentary rock. Typically, the surface layer is brown sandy
loam about 3 inches thick. The subsoil is dark grayish
brown, brown, and yellowish brown sandy loam and
coarse sandy loam to a depth of about 20 inches. 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
hazard of erosion is moderate to high. Gullying has
taken place in some of the narrow drainageways.

The Renohill soil is moderately deep and well drained.
It formed in residuum weathered from interbedded shale
and sandstone. Typically, the surface layer is grayish
brown clay loam about 2 inches thick. The substratum is
grayish brown, light olive brown, and light yellowish
brown clay and clay loam. It is calcareous in the lower
part. Below that is interbedded shale and sandstone at a
depth of about 24 inches.

Permeability is slow, and available water capacity is
moderate. The effective rooting depth is 20 to 40 inches.
Surface runoff is rapid, and the hazard of erosion is high.
Gullying has taken place along some drainageways and
livestock trails.

These soils are used entirely for grazing. They are
poorly suited to cropland.

Rangeland vegetation on the Truckton soil is mainly
blue grama, prairie sandreed, needleandthread, sand
dropseed, 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 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.

The rangeland vegetation on the Renohill soil is mainly
western wheatgrass, blue grama, green needlegrass, and
fourwing saltbush. Contour furrowing or pitting aids in the
recovery of depleted vegetation by reducing runoff and
increasing water infiltration. Areas that have dense
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stands of pricklypear or rabbitbrush can be managed by
chemical control of these species.

These soils are generally not suited to windbreaks and
environmental plantings, because of the high erosion
hazard and the depth to bedrock on the Renohill soil.

The main limiting soil property of the Truckton soil for
homesites and other urban developments is slope. Slow
permeability, high shrink-swell potential, low strength,
and slope are the main limiting soil properties of the
Renohill soil. Special designs are necessary to minimize
these limiting soil properties.

This complex is in capability subclass Vie, nonirrigated.

43—Weld loam, 0 to 4 percent slopes. This deep,
nearly level to gently sloping, well drained soil is on
upland tableland. It formed in silty eolian material. Eleva-
tion 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 145 days.

Included with this soil in mapping are small areas of
Baca-Wiley loams, Bresser sandy loam, and Englewood
clay loam that have 0 to 4 percent slopes.

Typically, the surface layer is brown loam about 5
inches thick. The subsoil is brown and pale brown clay,
silty clay, and silty clay loam to a depth of about 19
inches. It is calcareous in the lower part. The substratum
is pale brown and light yellowish brown silty clay loam
and 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 mostly for nonirrigated cropland.
Some areas are used for grazing. Wheat and forage
sorghum are the main crops grown in a crop fallow
system because of the low precipitation. The estimated
yield for wheat is about 25 bushels per acre. Some corn
and alfalfa are also grown. This soil is well suited to
windbreaks and environmental plantings.

On nonirrigated cropland, the main concern of man-
agement is conserving moisture. Management practices,
such as stubble mulch tillage and incorporating crop
residue in and on the surface, are necessary to improve
water infiltration, improve soil tilth, and conserve mois-
ture. Tillage pans form easily if this soil is tilled when
wet. Chiseling or subsoiling breaks up tillage pans and
improves water infiltration. Tillage operations need to be
kept to a minimum. Terracing is also beneficial for reduc-
ing runoff and conserving moisture.

Rangeland vegetation is mainly western wheatgrass,
blue grama, needlegrasses, sideoats grama, and prairie
junegrass. 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
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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 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.

High shrink-swell potential, low strength, and slow per-
meability are the main limiting soil properties for home-
sites and other urban developments. These limitations
can be offset by special engineering designs and meas-
ures such as backfilling with desirable materials.

This soil is in capability subclass llle, nonirrigated.

44—Weld loam, 4 to 8 percent slopes. This deep,
gently sloping and moderately sloping, well drained soil
is on upland tableland. It formed in silty eolian material.
Elevation ranges from 5,300 to 6,400 feet. Average
annual precipitation ranges from 14 to 17 inches, aver-
age annual air temperature is about 47 degrees F, and
average frost-free period is about 145 days.

Included with this soil in mapping are small areas of
Wiley-Baca loams and Bresser sandy loam that have 4
to 8 percent slopes.

Typically, the surface layer is brown loam about 5
inches thick. The subsoil is brown and pale brown clay,
silty clay, and silty clay loam to a depth of about 19
inches. It is calcareous in the lower part. The substratum
is pale brown and light yellowish .brown silty clay loam
and loam to a depth of 60 inches.

Permeability is slow, and available water capacity is
high. Surface runoff is medium, and the hazard of ero-
sion is moderate.

This soil is used mostly for grazing. A few areas are
used for nonirrigated cropland and cropped mostly to
wheat and forage sorghums. The estimated yield :for
wheat is about 20 bushels per acre. Many previously
cultivated areas have been seeded to grass.

Rangeland vegetation is mainly western wheatgrass,
blue grama, needlegrasses, sideoats grama, and prairie
junegrass. 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



ELBERT COUNTY, COLORADO, WESTERN PART

wildrye, pubescent wheatgrass, or intermediate wheat-
grass.

On nonirrigated cropland, management is needed to
control soil erosion, conserve moisture, and maintain
productivity. Stubble mulch tillage and incorporating crop
residue in and on the surface are necessary to reduce
runoff and erosion and to conserve moisture. Chiseling
or subsoiling is effective in breaking up tillage pans and
improving water penetration. Tillage operations need to
be kept to a minimum.

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.

High shrink-swell potential, low strength, and slow per-
meability are the limiting soil properties for homesites
and other urban developments. These limitations can be
modified by special engineering designs and measures
such as backfilling with desirable materials.

This soil is in capability subclass Ve, nonirrigated.

45—Wiley-Baca loams, 4 to 8 percent slopes.
These deep, gently sloping to moderately sloping, well
drained soils are on upland side slopes. Elevation ranges
from 5,300 to 6,400 feet. Average annual precipitation
ranges from 14 to 17 inches, average annual air tem-
perature is about 45 degrees F, and average frost-free
period is about 145 days. The Wiley soil makes up about
45 percent of the unit and the Baca soil about 35 per-
cent.

Included with these soils in mapping are small areas of
Ascalon sandy loam, Weld loam, and Renohill clay loam
that have 4 to 8 percent slopes.

The Wiley soil formed in calcareous silty eolian materi-
al. 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 medium, and the hazard of
erosion is moderate.

The Baca soil 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
is yellowish brown and pale brown clay loam. |t is calcar-
eous 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 medium, and the
hazard of erosion is moderate.
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Most of these soils are used for grazing. Small areas
are used for nonirrigated cropland, but much of the culti-
vated area has been seeded to grass. The estimated
yield for wheat is about 15 bushels per acre.

Rangeland vegetation is mainly western wheatgrass,
blue grama, needlegrasses, sideoats grama, and prairie
junegrass. 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.

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, moderately slow per-
meability, and low strength are the main limiting soil
properties for homesites and other urban developments.
These limitations can be offset by special engineering
designs.

These soils are in capability subclass Ve, nonirrigated.

Use and management of the soils

The soil survey is a detailed inventory and evaluation
of the most basic resource of the survey area—the soil.
It is useful in adjusting land use, including urbanization,
to the limitations and potentials of natural resources and
the environment. Also, it can help avoid soil-related fail-
ures in uses of the land.

While a soil survey is in progress, soil scientists, con-
servationists, engineers, and others keep extensive
notes about the nature of the soils and about unique
aspects of behavior of the soils. These notes include
data on erosion, drought damage to specific crops, yield
estimates, flooding, the functioning of septic tank dispos-
al systems, and other factors affecting the productivity,
potential, and limitations of the soils under various uses
and management. In this way, field experience and
measured data on soil properties and performance are
used as a basis for predicting soil behavior.

Information in this section is useful in planning use and
management of soils for crops and pasture, rangeland,
and woodland, as sites for buildings, highways and other
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transportation systems, sanitary facilities, and parks and
other recreation facilities, and for wildlife habitat. From
the data presented, the potential of each soil for speci-
fied land uses can be determined, soil limitations to
these land uses can be identified, and costly failures in
houses and other structures, caused by unfavorable soil
properties, can be avoided. A site where soil properties
are favorable can be selected, or practices that will over-
come the soil limitations can be planned.

Planners and others using the soil survey can evaluate

the impact of specific land uses on the overall productiv-
ity of the survey area or other broad planning area and
on the environment. Productivity and the environment
are closely related to the nature of the soil. Plans should
maintain or create a land-use pattern in harmony with
the natural soil.

Contractors can find information that is useful in locat-
ing sources of sand and gravel, roadfill, and topsoil.
Other information indicates the presence of bedrock,
wetness, or very firm soil horizons that cause difficulty in
excavation.

Health officials, highway officials, engineers, and many
other specialists also can find useful information in this
soil survey. The safe disposal of wastes, for example, is
closely related to properties of the soil. Pavements,
sidewalks, campsites, playgrounds, lawns, and trees and
shrubs are influenced by the nature of the soil.

Crops and pasture

John A. Knapp, district conservationist, Soil Conservation Service,
assisted in preparing this section.

The major management concerns in the use of the
soils for crops and pasture are described in this section.
In addition, the crops or pasture plants best suited to the
soil, including some not commonly grown in the survey
area, are discussed; the system of land capability classi-
fication used by the Soil Conservation Service is ex-
plained; and the estimated yields of the main crops and
hay and pasture plants are presented for each soil.

This section provides information about the overall ag-
ricultural potential of the survey area and about the man-
agement practices that are needed. The information is
useful to equipment dealers, land improvement contrac-
tors, fertilizer companies, processing companies, plan-
ners, conservationists, and others. For each kind of soil,
information about management is presented in the sec-
tion “Soil maps for detailed planning.” Planners of man-
agement systems for individual fields or farms should
also consider the detailed information given in the de-
scription of each soil.

The low average annual precipitation, ranging from 14
to 19 inches, is a major limitation to increasing productiv-
ity of nonirrigated cropland and pastureland in Elbert
County. In the Elizabeth and Elbert area, the short grow-
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ing season, about 110 to 125 days, further limits the
choice of crops in Elbert County.

On the nonirrigated lands, wheat and pasture plants
are the main crops. Approximately 75,000 acres is crop-
land in the survey area. There is a significant amount of
barley, small acreages of corn for ensilage, and sorghum
grown in the survey area. Both wind and water erosion
are concerns in the cultivated areas.

Soil loss through erosion is damaging for three rea-
sons. First, soil productivity is reduced as the surface
layer with its organic matter is lost and part of the sub-
soil is incorporated into the tillage layer. Second, loss of
the subsoil reduces the water holding capacity. Contin-
ued loss of the clay fraction from the subsoil reduces the
clod forming ability and makes the soil increasingly more
susceptible to erosion. Third, soil erosion results in
damage to crops and land by deposition or sedimenta-
tion. It may be a hazard to the health of the biological
population of the area, including man.

Measures for minimizing soil erosion in the survey area
are cropping only those soils best suited for cultivation,
growing crops that produce large amounts of residue,
keeping crop residue intact on the surface through man-
agement of tillage and grazing after harvest, and main-
taining surface roughness through proper tillage methods
during periods when crop residue is inadequate.

Other conservation measures, such as the use of ter-
races, are applicable to the terrain and erosion charac-
teristics of the survey area. Terraces reduce the length
of slope and reduce runoff and erosion. They are practi-
cal on deep soils that have regular slopes. Most terraces
in the survey area have been applied on slopes of 2 to 6
percent. Terraces need to be properly designed and
supported by contour farming and crop residue manage-
ment. Information concerning the design of cropping sys-
tems and erosion control practices for each kind of soil
is contained in the technical guide available in the local
office of the Soil Conservation Service.

Erosion control dams are being used in the survey
area on and around cropland and pastureland. These
structures are built in the upper parts of watersheds to
collect storm runoff and to minimize the erosive force of
moisture while collecting sediment misplaced from the
above acreage.

Smooth bromegrass, intermediate wheatgrass, pubes-
cent wheatgrass, crested wheatgrass, and alfalfa are the
main plants used for nonirrigated pasture. They are
adapted to a wide range of soils and are found through-
out the survey area. Proper grazing management helps
to maintain high vigor and forage production. It is the
most important conservation practice for this land use.

Less than 4,000 acres of pasture and cropland in the
survey area is irrigated. These areas are found mainly
along the Kiowa, Comanche, Bijou, and Running Creek -
basins. Some surface water rights are established, but
the largest amount of irrigation water comes from wells.
The potential for expansion of irrigation in the area is not



ELBERT COUNTY, COLORADO, WESTERN PART

appreciable because of the scarcity of water and the
restrictions placed on its use.

The major conservation concern with irrigation is
proper water management. Generally, the irrigated soils
are sandy loam in texture, with the exception of the soils
in the Bijou Basin which are largely clay loam. The san-
dier soils have a higher rate of infiltration. Sprinkler irriga-
tion is the main method used in the survey area. It
results in satisfactory irrigation efficiency when timing
and rate of application is properly adjusted to crop needs
and soil type. Guidance in irrigation water management
and in developing irrigation systems can be obtained
from local offices of the Soil Conservation Service and
the Cooperative Extension Service.

All crops and pasture mixes on irrigated soils respond
to fertilization. Sandy loam and loamy sand soils under
sprinkler irrigation require timely and fairly heavy applica-
tions of nitrogen for all crops except alfalfa.

Irrigated cropping systems need to include a deep
rooted crop, such as alfalfa, for improvement of soil tilth,
addition of organic matter and nitrogen to the soil, and
full utilization of fertilizers and water applied and stored
in the soil under previous crops. With proper manage-
ment, adequate crop residue or cover crops can be
maintained to effectively control wind erosion, even on
the sandy irrigated soils.

Yields per acre

The average yields per acre that can be expected of
the principal crops under a high level of management
are given in the map units. In any given year, yields may
be higher or lower because of variations in rainfall and
other climatic factors.

The estimated yields were based mainly on the experi-

ence and records of farmers, conservationists, and ex-

tension agents. Results of field trials and demonstrations
and available yield data from nearby counties were also
considered.

The yields were estimated assuming that the latest soil
and crop management practices were used. Hay and
pasture yields were estimated for the most productive
varieties of grasses and legumes suited to the climate
and the soil. A few farmers may be obtaining average
yields higher than those shown.

The management needed to achieve the mdncated
yields of the various crops depends on the kind of soil
and the crop. Such management provides drainage, ero-
sion control, and protection from flooding; the proper
planting and seeding rates; suitable high-yielding crop
varieties; appropriate tillage practices, including time of
tillage and seedbed preparation and tilling when soil
moisture is favorable; control of weeds, plant diseases,
and harmful insects; favorable soil reaction and optimum
‘levels of nitrogen, phosphorus, potassium, and trace ele-
ments for each crop; effective use of crop residues,
barnyard manure, and green-manure crops; harvesting
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crops with the smallest possible loss; and timeliness of
all fieldwork.

Crops other than those shown in the map units are
grown in the survey area, but estimated yields are not
included because the acreage of these crops is small.
The local offices of the Soil Conservation Service and
the Cooperative Extension Service can provide informa-
tion about the management concerns and productivity of
the soils for these crops.

Capability classes and subclasses

Capability classes and subclasses show, in a general
way, the suitability of soils for most kinds of field crops.
The soils are classed according to their limitations when
they are used for field crops, the risk of damage when
they are used, and the way they respond to treatment.
The grouping does not take into account major and gen-
erally expensive landforming that would change slope,
depth, or other characteristics of the soils; does not take
into consideration possible but unlikely major reclamation
projects; and does not apply to rice, cranberries, horticul-
tural crops, or other crops that require special manage-
ment. Capability classification is not a substitute for inter-
pretations designed to show suitability and limitations of
groups of soils for rangeland, for forest trees, or for
engineering purposes.

In the capability system, all kinds of soil are grouped
at three levels: capability class, subclass, and unit (7).
These levels are defined in the following paragraphs. A
survey area may not have soils of all classes.

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

Class | soils have few limitations that restrict their use.

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

Class |l soils have severe limitations that reduce the
choice of plants, or that require special conservation
practices, or both.

Class |V soils have very severe limitations that reduce
the choice of plants, or that require very careful manage-
ment, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their use.

Class VI soils have severe limitations that make them
generally unsuitable for cultivation.

Class VIl soils have very severe limitations that make
them unsuitable for cultivation.

Class VI soils and landforms have limitations that
nearly preclude their use for commercial crop production.

Capability subclasses are soil groups within one class;

.they are designated by adding a small letter, ¢, w, s, or

¢, to the class numeral, for example, lle. The letter e
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shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
rected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States,
shows that the chief limitation is climate that is too cold
or too dry.

In class | there are no subclasses because the soils of
this class have few limitations. Class V contains only the
subclasses indicated by w, s, or ¢ because the soils in
class V are subject to little or no erosion, though they
have other limitations that restrict their use to pasture,
rangeland, woodland, wildlife habitat, or recreation.

The capability subclass is identified in the description
of each soil mapping unit in the section *“Soil maps for
detailed planning.”

Rangeland

Edward C. Dennis, range conservationist, Soil Conservation Service,
assisted in preparing this section.

About 64 percent of the western part of Elbert County
is rangeland. Woodland, about 8 percent of the area,
and nonirrigated pasture, about 3 percent of the area,
are grazed in conjunction with the grazing on rangeland.
Cow-calf-steer operations are a common practice. The
woodland area consists mainly of small housing tracts.
Saddle horses are run on the woodland and rangeland
areas. Some of these areas are severely overgrazed.
The average ranch is about 2,500 acres. About one-third
of the rangeland is owned by several large operators.
The typical unit has some rangeland and dry farmland.

The forage produced on ranching units is supplement-
ed by smali grain crop stubble and nonirrigated pasture.
“In the winter the native forage is supplemented with hay
and protein concentrate.

The native vegetation in most of the area is greatly
depleted by continued excessive use. Much of the area,
once covered with mountain muhly, western wheatgrass,
big bluestem, and little bluestem, is reduced to blue
grama, hairy goldaster, and fringed sage. The sandy
range sites that once supported tall, deep-rooted
grasses have been replaced by short grasses that have
shallow root systems and low growing shrubby plants
such as rabbitbrush.

Where climate and topography are about the same,
differences in the kind and amount of vegetation that
rangeland can produce are related closely to the kind of
soil. Effective management is based on the relationships
among soils, vegetation, and water.

Table 5 shows, for each kind of soil, the name of the
range site; the total annual production of vegetation in

favorable, normal, and unfavorable years; the character- .

istic vegetation; and the expected percentage of each

SOIL SURVEY

species in the composition of the potential natural plant
community. Soils not listed are not used for or cannot
support a natural plant community of predominantly
grasses, grasslike plants, forbs, or shrubs suitable for
grazing or browsing. Following are explanations of
column headings in table 5.

A range site is a distinctive kind of rangeland that
differs from other kinds of rangeland in its ability to
produce a characteristic natural plant community. Soils
that produce a similar kind, amount, and proportion of
range plants are grouped into range sites. For those
areas where the relationship between soils and vegeta-
tion has been established, range sites can be interpreted
directly from the soil map. Properties that determine the
capacity of the soil to supply moisture and plant nutrients
have the greatest influence on the productivity of range
plants. Soil reaction, salt content, and a seasonal high
water table are also important.

Total production refers to the amount of vegetation
that can be expected to grow annually on well managed
rangeland that is supporting the potential natural plant

.community. It is expressed in pounds per acre of air-dry

vegetation for favorable, normal, and unfavorable years.
In a favorable year the amount and distribution of pre-
cipitation and the temperatures are such that growing
conditions are substantially better than average; in a
normal year these conditions are about average for the
area; in an unfavorable year, growing conditions are well
below average, generally because of low available soil
moisture.

Dry weight refers to the total air-dry vegetation pro-
duced per acre each year by the potential natural plant
community. Vegetation that is highly palatable to live-
stock and vegetation that is unpalatable are included.
Some of the vegetation can also be grazed extensively
by wildlife.

Characteristic species of grasses, grasslike plants,
forbs, and shrubs that make up most of the potential
natural plant community on each soil are listed by
common name. Under Composition, the expected pro-
portion of each species is presented as the percentage,
in air-dry weight, of the total annual production of herba-
ceous and woody plants. The amount that can be used
as forage depends on the kinds of grazing animals and
on the grazing season. Generally all of the vegetation
produced is not used.

Range management requires, in addition to knowledge
of the kinds of soil and the potential natural plant com-
munity, an evaluation of the present condition of the
range vegetation in relation to its potential. Range condi-
tion is determined by comparing the present plant com-
munity with the potential natural plant community -on a
particular range site. The more closely the existing com-
munity resembles the potential community, the better the
range condition. The objective in range management is
to control grazing so that the plants growing on a site
are about the same in kind and amount as the potential
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natural plant community for that site. Such management
generally results in the maximum production of vegeta-
tion, conservation of water, and control of erosion.
Sometimes, however, a range condition somewhat below
the potential meets grazing needs, provides wildlife habi-
tat, and protects soil and water resources.

In the western part of Elbert County, the amount of
forage produced is about half of the potential plant com-
munity. Productivity can be.increased by using manage-
ment practices that are effective for the specific kinds of
soils that make up a range site.

Proper grazing is the major management concern of
rangeland conservation. It requires the control of grazing
so that the kinds and amounts of plants that make up
the potential plant community are reestablished and
maintained. To achieve this, 50 percent of the season’s
growth should be deferred until the end of the grazing
period.

Deferment of grazing favors the improvement or main-
tenance of the condition of a range site. It is the post-
ponement of grazing key forage plants during the main
part of the growing season. When this practice is worked
into planned grazing systems on a recurring basis, key
forage plants have the opportunity to produce more
seed.

Fencing, properly located watering areas, and salt
block distribution are important management practices
that help to obtain more uniform distribution of grazing.

Rangeland furrowing, chiseling, or pitting are mechani-
cal land treatments designed to capture runoff water,
improve water intake, prevent erosion, and speed recov-
ery of vegetation.

Range seeding may be necessary to convert dry crop-
land to range or to improve depleted rangeland by con-
trolling soil loss from water and wind erosion. Brush
control is beneficial in areas where competitive shrubs
have increased beyond the amount found in the potential
vegetation.

Applying sound range management, based on soil
survey information and rangeland inventories, can result
in increased productivity of the rangeland.

Woodland management and productivity

Sherman Finch, woodland conservationist, Soil Conservation Service,
assisted in preparing this section.

About 8 percent of the survey area is woodland (fig.
18). The main forest type is ponderosa pine, which is
generally located in the Black Forest area. The cotton-
wood forest type is found along the stream bottoms.

Early harvests began in 1856 and extensive logging
began about 1860. The lumber from the forests was
used in nearby towns and for railroad ties. Because they
are carefully managed, the present day forests continue
to provide wood products.
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Table 6 contains information useful to woodland
owners or forest managers planning use of soils for
wood crops. Map unit symbols for soils suitable for wood
crops are listed, and the ordination (woodland suitability)
symbol for each soil is given. All soils bearing the same
ordination symbol require the same general kinds of
woodland management and have about the same poten-
tial productivity.

The first part of the ordination symbol, a number, indi-
cates the potential productivity of the soils for important
trees. The number 1 indicates very high productivity; 2,
high; 3, moderately high; 4, moderate; and 5, low. The
second part of the symbol, a letter, indicates the major
kind of soil limitation. The letter x indicates stoniness or
rockiness; w, excessive water in or on the soil; #, toxic
substances in the soil; d, restricted root depth; ¢, clay in
the upper part of the soil; s, sandy texture; £, high con-
tent of coarse fragments in the soil profile; and r, steep
slopes. The letter o indicates insignificant limitations or
restrictions. If a soil has more than one limitation, priority
in placing the soil into a limitation class is in the follow-
ing order: x, w, t,d, ¢, s, f,and r.

in table 6 the soils are also rated for a number of
factors to be considered in management. Slight, moder-
ate, and severe are used to indicate the degree of major
soil limitations.

Ratings of equipment limitation reflect the characteris-
tics and conditions of the soil that restrict use of the
equipment generally needed in woodland management
or harvesting. A rating of slight indicates that use of
equipment is not limited to a particular kind of equipment
or time of year; moderate indicates a short seasonal
limitation or a need for some modification in manage-
ment or equipment; severe indicates a seasonal limita-
tion, a need for special equipment or management, or a
hazard in the use of equipment.

Seedling mortality ratings indicate the degree that the
soil affects expected mortality of planted tree seedlings.
Plant competition is not considered in the ratings. Seed-
lings from good planting stock that are properly planted
during a period of sufficient rainfall are rated. A rating of
slight indicates that the expected mortality of the planted
seedlings is less than 25 percent; moderate, 25 to 50
percent; and severe, more than 50 percent.

Considered in the ratings of windthrow hazard are
characteristics of the soil that affect the development of
tree roots and the ability of the soil to hold trees firmly. A
rating of s/ight indicates that trees in wooded areas are
not expected to be blown down by commonly occurring
winds; moderate, that some trees are blown down during
periods of excessive soil wetness and strong winds; and
severe, that many trees are blown down during periods
of excessive soil wetness and moderate or strong winds.

Ratings of plant compelition indicate the degree to
which undesirable plants are expected to invade or grow
if openings are made in the tree canopy. The invading
plants compete with native plants or planted seedlings
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by impeding or preventing their growth. A rating of slight
indicates little or no competition from other plants; mod-
erate indicates that plant competition is expected to
hinder the development of a fully stocked stand of desir-
able trees; severe means that plant competition is ex-
pected to prevent the establishment of a desirable stand
unless the site is intensively prepared, weeded, or other-
wise managed for the control of undesirable plants.

The potential productivity of merchantable or important
trees on a soil is expressed as a site index. This index is
the average height, in feet, that dominant and codomin-
ant trees of a given species attain in a specified number
of years. The site index applies to fully stocked, even-
aged, unmanaged stands. Important trees are those that
woodland managers generally favor in intermediate or
improvement cuttings. They are selected on the basis of
growth rate, quality, value, and marketability.

Trees to plant are those that are suitable for commer-
cial wood production and that are suited to the soils.

Woodland understory vegetation

Understory vegetation consists of grasses, forbs,
shrubs, and other plants. Some types of forest, under
proper management, can produce enough understory
vegetation to support grazing of livestock or wildlife, or
both.

The quantity and quality of understory vegetation vary
with the kind of soil, the age and kind of trees, the
density of the canopy, and the depth and condition of
the forest litter. The density of the forest canopy affects
the amount of light that understory plants receive during
the growing season.

Windbreaks and environmental plantings

Windbreaks are established to protect livestock, build-
ings, and yards from wind and snow. Windbreaks also
help protect fruit trees and gardens, and they furnish
habitat for wildlife. Several rows of low- and high-grow-
ing, broad-leaved and coniferous species provide the
most protection.

Field windbreaks are narrow plantings made at right
angles to the prevailing wind and at specific intervals
across the field, the interval depending on erodibility of
the soil. They protect cropland and crops from wind, hold
snow on the fields, and provide food and cover for wild-
life.

Environmental plantings help to beautify and screen
houses and other buildings and to abate noise. The
plants, mostly evergreen shrubs and trees, are closely
spaced. A healthy planting stock of suitable species
planted properly on a well prepared site and maintained
in good condition can insure a high degree of plant
survival.

The suitability of a soil for windbreaks and environ-
mental plantings and the trees and shrubs best suited
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are shown in the detailed map unit. Additional informa-
tion about planning windbreaks and screens and the
planting and care of trees can be obtained from local
offices of the Soil Conservation Service or the Coopera-
tive Extension Service or from nurserymen.

Engineering

This section provides information about the use of
soils for building sites, sanitary facilities, construction ma-
terial, and water management. Among those who can
benefit from this information are engineers, landowners,
community planners, town and city managers, land de-
velopers, builders, contractors, and farmers and ranchers
®).
The ratings in the engineering tables are based on test
data and estimated data in the “Soil properties” section.
The ratings were determined jointly by soil scientists and
engineers of the Soil Conservation Service using known
relationships between the soil properties and the behav-
ior of soils in various engineering uses. »

Among the soil properties and site conditions identified
by a soil survey and used in determining the ratings in
this section were grain-size distribution, liquid limit, plas-
ticity index, soil reaction, depth to bedrock, hardness of
bedrock that is within 5 feet of the surface, soil wetness,
depth to a seasonal high water table, slope, likelihood of
flooding, natural soil structure or aggregation, in-place
soil density, and geologic o.gin of the soil material.
Where pertinent, data about kinds of clay minerals, min-
eralogy of the sand and silt fractions, and the kind of
absorbed cations were also considered.

On the basis of information assembled about soil prop-
erties, ranges of values can be estimated for erodibility,
permeability, corrosivity, shrink-swell potential, available
water capacity, shear strength, compressibility, slope sta-
bility, and other factors of expected soil behavior in engi-
neering uses. As appropriate, these values can be ap-
plied to each major horizon of each soil or to the entire
profile.

These factors of soil behavior affect construction and
maintenance of roads, airport runways, pipelines, founda-
tions for small buildings, ponds and small dams, irrigation
projects, drainage systems, sewage and refuse disposal
systems, and other engineering works. The ranges of
values can be used to (1) select potential residential,
commercial, industrial, and recreational uses; (2) make
preliminary estimates pertinent to construction in a par-
ticular area; (3) evaluate alternative routes for roads,
streets, highways, pipelines, and underground cables; (4)
evaluate alternative sites for location of sanitary landfills,
onsite sewage disposal systems, and other waste dis-
posal facilities; (5) plan detailed onsite investigations of
soils and geology; (6) find sources of gravel, sand, clay,
and topsoil; (7) plan farm drainage systems, irrigation
systems, ponds, terraces, and other structures for soil
and water conservation; (8) relate performance of struc-
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tures already built to the properties of the kinds of soil
on which they are built so that performance of similar
structures on the same or a similar soil in other locations
can be predicted; and (9) predict the trafficability of soils
for cross-country movement of vehicles and construction
equipment.

Data presented in this section are useful for land-use
planning and for choosing alternative practices or gener-
al designs that will overcome unfavorable soil properties
and minimize soil-related failures. Limitations to the use
of these data, however, should be well understood. First,
the data are generally not presented for soil material
below a depth of 5 feet. Also, because of the scale of
the detailed map in this soil survey, small areas of soils
that differ from the dominant soil may be included in
mapping. Thus, these data do not eliminate the need for
onsite investigations, testing, and analysis by personnel
having expertise in the specific use contemplated.

The information is presented mainly in tables. Table 7
shows, for each kind of soil, the degree and kind of
limitations for building site development; table 8, for sani-
tary facilities; and table 10, for water management. Table
9 shows the suitability of each kind of soil as a source of
construction materials.

The information in the tables, along with the soil map,
the soil descriptions, and other data provided in this
survey, can be used to make additional interpretations
and to construct interpretive maps for specific uses of
land.

Some of the terms used in this soil survey have a
special meaning in soil science. Many of these terms are
defined in the Glossary.

Building site development

The degree and kind of soil limitations that affect shal-
low excavations, dwellings with and without basements,
small commercial buildings, and local roads and streets
are indicated in table 7. A slight limitation indicates that
soil properties generally are favorable for the specified
use; any limitation is minor and easily overcome. A mod-
erate limitation indicates that soil properties and site fea-
tures are unfavorable for the specified use, but the limi-
tations can be overcome or minimized by special plan-
ning and design. A severe limitation indicates that one or
more soil properties or site features are so unfavorable
or difficult to overcome that a major increase in con-
struction effort, special design, or intensive maintenance
is required. For some soils rated severe, such costly
measures may not be feasible.

Shallow excavations are made for pipelines, sewer-
lines, communications and power transmission lines,
basements, open ditches, and cemeteries. Such digging
or trenching is influenced by soil wetness caused by a
seasonal high water table; the texture and consistence
of soils; the tendency of soils to cave in or slough; and
the presence of very firm, dense soil layers, bedrock, or
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large stones. In addition, excavations are affected by
slope of the soil and the probability of flooding. Ratings
do not apply to soil horizons below a depth of 6 feet
unless otherwise noted.

In the soil series descriptions, the consistence of each
soil horizon is given, and the presence of very firm or
extremely firm horizons, usually difficult to excavate, is
indicated.

Dwellings and small commercial buildings referred to
in table 7 are built on undisturbed soil and have founda-
tion loads of a dwelling no more than three stories high.
Separate ratings are made for small commercial build-
ings without basements and for dwellings with and with-
out basements. For such structures, soils should be suffi-
ciently stable that cracking or subsidence of the struc-
ture from settling or shear failure of the foundation does
not occur. These ratings were determined from esti-
mates of the shear strength, compressibility, and shrink-
swell potential of the soil. Soil texture, plasticity and in-
place density, soil wetness, and depth to a seasonal
high water table were also considered. Soil wetness and
depth to a seasonal high water table indicate potential
difficulty in providing adequate drainage for basements.
Depth to bedrock, slope, and large stones in or on the
soil are also important considerations in the choice of
sites for these structures and were considered in deter-
mining the ratings. Susceptibility to flooding is a serious
hazard.

Local roads and streets referred to in table 7 have an
all-weather surface that can carry light to medium traffic
all year. They consist of a subgrade of the underlying
soil material; a base of gravel, crushed rock fragments,
or soil material stabilized with lime or cement; and a
flexible or rigid surface, commonly asphalt or concrete.
The roads are graded with soil material at hand, and
most cuts and fills are less than 6 feet deep.

The load supporting capacity and the stability of the
soil as well as the quantity and workability of fill material
available are important in design and construction of
roads and streets. The classifications of the soil and the
soil texture, density, shrink-swell potential, and potential
frost action are indicators of the traffic supporting capac-
ity used in making the ratings. Soil wetness, flooding,
slope, depth to hard rock or very compact layers, and
content of large stones affect stability and ease of exca-
vation.

Sanitary facilities

Favorable soil properties and site features are needed
for proper functioning of septic tank absorption fields,
sewage lagoons, and sanitary landfills. The nature of the
soil is important in selecting sites for these facilities and
in identifying limiting soil properties and site features to
be considered in design and installation. Also, those soil
properties that affect ease of excavation or installation of
these facilities will be of interest to contractors and local
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officials. Table 8 shows the degree and kind of limita-
tions of each soil for such uses and for use of the soil as
daily cover for landfills. It is important to observe local
ordinances and regulations.

If the degree of soil limitation is expressed as s/ight,
soils are generally favorable for the specified use and
limitations are minor and easily overcome; if moderate,
soil properties or site features are unfavorable for the
specified use, but limitations can be overcome by special
planning and design; and if severe, soil properties or site
features are so unfavorable or difficult to overcome that
major soil reclamation, special designs, or intensive
maintenance is required. Soil suitability is rated by the
terms good, fair, or poor, which, respectively, mean
about the same as the terms slight, moderate, and
severe.

Septic tank absorption fields are subsurface systems
of tile or perforated pipe that distribute effluent from a
septic tank into the natural soil. Only the soil horizons
between depths of 18 and 60 inches are evaluated for
this use. The soil properties and site features considered
are those that affect the absorption of the effluent and
those that affect the construction of the system.

Properties and features that affect absorption of the
effluent are permeability, depth to seasonal high water
table, depth to bedrock, and susceptibility to flooding.
Stones, boulders, and shallowness to bedrock interfere
with installation. Excessive slope can cause lateral seep-
age and surfacing of the effluent. Also, soil erosion and
soil slippage are hazards if absorption fields are installed
on sloping soils.

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

On a few of the soils that have moderate or severe
limitations for use as septic tank absorption fields, a
system to lower the seasonal water table can be in-
stalled or the size of the absorption field can be in-
creased so that performance is satisfactory.

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons have a nearly level floor and
cut slopes or embankments of compacted soil material.
Aerobic lagoons generally are designed to hold sewage
within a depth of 2 to 5 feet. Nearly impervious soil
material for the lagoon floor and sides is required to
minimize seepage and contamination of ground water.
Soils that are very high in content of organic matter and
those that have cobbles, stones, or boulders are not
suitable. Unless the soil has very slow permeability, con-
tamination of ground water is a hazard where the sea-
sonal high water table is above the level of the lagoon
floor. In soils where the water table is seasonally high,
seepage of ground water into the lagoon can seriously
reduce the lagoon’s capacity for liquid waste. Slope,
depth to bedrock, and susceptibility to flooding also
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affect the- suitability of sites for sewage lagoons or the
cost of construction. Shear strength and permeability of
compacted soil material affect the performance of em-
bankments.

Sanitary landfill is a method of disposing of solid waste
by placing refuse in successive layers either in excavat-
ed trenches or on the surface of the soil. The waste is
spread, compacted, and covered daily with a thin layer
of soil material. Landfill areas are subject to heavy ve-
hicular traffic. Risk of poliuting ground water and traffica-
bility affect the suitability of a soil for this use. The best
soils have a loamy or silty texture, have moderate to
slow permeability, are deep to a seasonal water table,
and are not subject to flooding. Clayey soils are likely to
be sticky and difficult to spread. Sandy or gravelly soils
generally have rapid permeability, which might allow nox-
ious liquids to contaminate ground water. Soil wetness
can be a limitation, because operating heavy equipment
on a wet soil is difficult. Seepage into the refuse in-
creases the risk of pollution of ground water.

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

Unless otherwise stated, the limitations in table 8
apply only to the soil material within a depth of about 6
feet. If the trench is deeper, a limitation of slight or
moderate may not be valid. Site investigation is needed
before a site is selected.

Daily cover for landfill should be soil that is easy to
excavate and spread over the compacted fill in wet and
dry periods. Soils that are loamy or silty and free of
stones or boulders are better than other soils. Clayey
soils may be sticky and difficult to spread; sandy soils
may be subject to soil blowing.

The soils selected for final cover of landfills should be
suitable for growing plants. Of all the horizons, the A
horizon in most soils has the best workability, more or-
ganic matter, and the best potential for growing plants.
Thus, for either the area- or trench-type landfill, stockpil-
ing material from the A horizon for use as the surface
layer of the final cover is desirable.

Where it is necessary to bring in soil material for daily
or final cover, thickness of suitable soil material available
and depth to a seasonal high water table in soils sur-
rounding the sites should be evaluated. Other factors to
be evaluated are those that affect reclamation of the
borrow areas. These factors include slope, erodibility,
and potential for plant growth.

Construction materials

The suitability of each soil as a source of roadfill,
sand, gravel, and topsoil is indicated in table 9 by ratings
of good, fair, or poor. The texture, thickness, and organ-
ic-matter content of each soil horizon are important fac-
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tors in rating soils for use as construction materials.
Each soil is evaluated to the depth observed, generally
about 5 feet.

Roadfill is soil material used in embankments for
roads. Soils are evaluated as a source of roadfill for low
embankments, which generally are less than 5 feet high
and less exacting in design than high embankments. The
ratings reflect the ease of excavating and working the
material and the expected performance of the material
where it has been compacted and adequately drained.
The performance of soil after it is stabilized with lime or
cement is not considered in the ratings, but information
about some of the soil properties that influence such
performance is given in the descriptions of the soil
series.

The ratings apply to the soil material between the A
horizon and a depth of 5 feet. It is assumed that soil
horizons will be mixed during excavation and spreading.
Many soils have horizons of contrasting suitability within
their profile. The estimated engineering properties in
table 13 provide specific information about the nature of
each horizon. This information can help determine the
suitability of each horizon for roadfill.

Soils rated good are coarse grained. They have low
shrink-swell potential, low potential frost action, and few
cobbles and stones. They are at least moderately well
drained and have slopes of 15 percent or less. Soils
rated fair have a plasticity index of less than 15 and
have other limiting features, such as moderate shrink-
swell potential, moderately steep slopes, wetness, or
many stones. If the thickness of suitable material is less
than 3 feet, the entire soil is rated poor.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 9 provide guid-
ance as to where to look for probable sources and are
based on the probability that soils in a given area con-
tain sizable quantities of sand or gravel. A soil rated
good or fair has a layer of suitable material at least 3
feet thick, the top of which is within a depth of 6 feet.
Coarse fragments of soft bedrock material, such as
shale and siltstone, are not considered to be sand and
gravel. Fine-grained soils are not suitable sources of
sand and gravel.

The ratings do not take into account depth to the
water table or other factors that affect excavation of the
material. Descriptions of grain size, kinds of minerals,
reaction, and stratification are given in the soil series
descriptions and in table 13.

Topsoil is used in areas where vegetation is to be
established and maintained. Suitability is affected mainly
by the ease of working and spreading the soil material in
preparing a seedbed and by the ability of the soil materi-
al to support plantlife. Also considered is the damage
that can result at the area from which the topsoil is
taken.

The ease of excavation is influenced by the thickness
of suitable material, wetness, slope, and amount of
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stones. The ability of the soil to support plantlife is deter-
mined by texture, structure, and the amount of soluble
salts or toxic substances. Organic matter in the A1 or Ap
horizon greatly increases the absorption and retention of
moisture and nutrients. Therefore, the soil material from
these horizons should be carefully preserved for later
use.

Soils rated good have at least 16 inches of friable
loamy material at their surface. They are free of stones
and cobbles, are low in content of gravel, and have
gentle slopes. They are low in soluble salts that can limit
or prevent plant growth. They are naturally fertile or
respond well to fertilizer. They are not so wet that exca-
vation is difficult during most of the year.

Soils rated fair are loose sandy soils or firm loamy or
clayey soils in which the suitable material is only 8 to 16
inches thick or soils that have appreciable amounts of
gravel, stones, or soluble salt.

Soils rated poor are very sandy soils and very firm
clayey soils; soils with suitable layers less than 8 inches
thick; soils having large amounts of gravel, stones, or
soluble salt; steep soils; and poorly drained soils.

Although a rating of good is not based entirely on high
content of organic matter, a surface horizon is generally
preferred for topsoil because of its organic-matter con-
tent. This horizon is designated as At or Ap in the soil
series descriptions. The absorption and retention of
moisture and nutrients for plant growth are greatly in-
creased by organic matter.

Water management

Many soil properties and site features that affect water
management practices have been identified in this soil
survey. In table 10 soil and site features that affect use
are indicated for each kind of soil. This information is
significant in planning, installing, and maintaining water
control structures.

Pond reservoir areas hold water behind a dam or em-
bankment. Soils best suited to this use have a low seep-
age potential, which is determined by permeability and
the depth to fractured or permeable bedrock or other
permeable material.

Embankments, dikes, and levees require soil material
that is resistant to seepage, erosion, and piping and has
favorable stability, shrink-swell potential, shear strength,
and compaction characteristics. Large stones and organ-
ic matter in a soil downgrade the suitability of a soil for
use in embankments, dikes, and levees.

Drainage of soil is affected by such soil properties as
permeability; texture; depth to bedrock, hardpan, or other
layers that affect the rate of water movement; depth to
the water table; slope; stability of ditchbanks; susceptibil-
ity to flooding; salinity and alkalinity; and availability of
outlets for drainage.

Irrigation is affected by such features as slope, sus-
ceptibility to flooding, hazards of water erosion and soil
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blowing, texture, presence of salts and alkali, depth of
root zone, rate of water intake at the surface, permeabil-
ity of the soil below the surface layer, available water
capacity, need for drainage, and depth to the water
table.

Terraces and diversions are embankments or a combi-
nation of channels and ridges constructed across a
slope to intercept runoff. They allow water to soak into
the soil or flow slowly to an outlet. Features that affect
suitability of a soil for terraces are uniformity and steep-
ness of slope; depth to bedrock, hardpan, or other unfa-
vorable material; large stones; permeability; ease of es-
tablishing vegetation; and resistance to water erosion,
soil blowing, soil slipping, and piping.

Grassed waterways are constructed to channel runoff
to outlets at a nonerosive velocity. Features that affect
the use of soils for waterways are slope, permeability,
erodibility, wetness, and suitability for permanent vegeta-
tion.

Recreation

The soils of the survey area are rated in table 11
according to limitations that affect their suitability for
recreation uses. The ratings are based on such restric-
tive soil features as flooding, wetness, slope, and texture
of the surface layer. Not considered in these ratings, but
important in evaluating a site, are location and accessi-
bility of the area, size and shape of the area and its
scenic quality, the ability of the soil to support vegeta-
tion, access to water, potential water impoundment sites
available, and either access to public sewerlines or ca-
pacity of the soil to absorb septic tank effluent. Soils
subject to flooding are limited, in varying degree, for
recreation use by the duration and intensity of flooding
and the season when flooding occurs. Onsite assess-
ment of height, duration, intensity, and frequency of
flooding is essential in planning recreation facilities.

The degree of the limitation of the soils is expressed
as slight, moderate, or severe. Slight means that the soil
properties are generally favorable and that the limitations
are minor and easily overcome. Moderate means that
the limitations can be overcome or alleviated by plan-
ning, design, or special maintenance. Severe means that
soil properties are unfavorable and that limitations can
be offset only by costly soil reclamation, special design,
intensive maintenance, limited use, or by a combination
of these measures.

The information in table 11 can be supplemented by
information in other parts of this survey. Especially help-
ful are interpretations for septic tank absorption fields,
given in table 8, and interpretations for dwellings without
basements and for local roads and streets, given in table
7.

Camp areas require such site preparation as shaping
and leveling for tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
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ties and utility lines. Camp areas are subject to heavy
foot traffic and some vehicular traffic. The best soils for
this use have mild slopes and are not wet or subject to
flooding during the period of use. The surface has few or
no stones or boulders, absorbs rainfall readily but re-
mains firm, and is not dusty when dry. Strong slopes and
stones or boulders can greatly increase the cost of con-
structing camping sites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for use as picnic areas are firm
when wet, are not dusty when dry, are not subject to
flooding during the period of use, and do not have
slopes or stones or boulders that will increase the cost
of shaping sites or of building access roads and parking
areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones or boulders, is firm after rains,
and is not dusty when dry. If shaping is required to
obtain a uniform grade, the depth of the soil over bed-
rock or hardpan should be enough to allow necessary
grading.

Paths and trails for walking, horseback riding, bicy-
cling, and other uses should require littte or no cutting
and filling. The best soils for this use are those that are
not wet, are firm after rains, are not dusty when dry, and
are not subject to flooding more than once during the
annual period of use. They should have moderate slopes
and have few or no stones or boulders on the surface.

Wildlife habitat

Eldie W. Mustard, biologist, Soil Conservation Service, assisted in
preparing this section.

Wildlife habitat diversity abounds in the survey area as
evinced by conifer forests, rangeland, patches of juniper,
dry cropland, and irrigated cropland along bottoms of
major drainageways. This habitat diversity, affected by
major land uses, allows for a variety of ecological niches
which support many kinds of wildlife.

A major land use change that affects wildlife popula-
tion is the recent advent of numerous residential devel-
opments, mainly in the western part of the survey area.
This change from an agricultural use, often livestock
grazing, to one where the rural atmosphere fosters such
activities as riding horses, tends to be deleterious to
wildlife population. The change of land use from agricul-
tural to housing often destroys the things that first at-
tracted the newcomers to the area, namely the varied
wildlife and rural living.

Soils directly affect the kind and amount of vegetation
that is available to wildlife as food and cover, and they
affect the construction of water impoundments. The kind
and abundance of wildlife that populate an area depend
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largely on the amount and distribution of food, cover,

and water. If any one of these elements is missing, is

inadequate, or is inaccessible, wildlife either are scarce
or do not inhabit the area.

If the soils have the potential, wildlife habitat can be
created or improved by planting appropriate vegetation,
by maintaining the existing plant cover, or by helping the
natural establishment of desirable plants.

In table 12, the soils in the survey area are rated
according to their potential to support the main kinds of
wildlife habitat in the area. This information can be used
in planning for parks, wildlife refuges, nature study areas,
and other developments for wildlife; selecting areas that
are suitable for wildlife; selecting soils that are suitable
for creating, improving, or maintaining specific elements
of wildlife habitat; and determining the intensity of man-
agement needed for each element of the habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good means that the element of
wildlife habitat or the kind of habitat is easily created,
improved, or maintained. Few or no limitations affect
management, and satisfactory results can be expected if
the soil is used for the designated purpose. A rating of
fair means that the element of wildlife habitat or kind of
habitat can be created, improved, or maintained in most
places. Moderately intensive management is required for
satisfactory results. A rating of poor-means that limita-
tions are severe for the designated element or kind of
wildlife habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor means that
restrictions for the element of wildlife habitat or kind of
wildlife are very severe, and that unsatisfactory results
can be expected. Wildlife habitat is impractical or even
impossible to create, improve, or maintain on soils
having such a rating.

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

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

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

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

Coniferous plants are cone-bearing trees, shrubs, or
ground cover plants that furnish habitat or supply food in
the form of browse, seeds, or fruitlike cones. Soil proper-
ties that have a major effect on the growth of coniferous
plants are depth of the root zone, available water capac-
ity, and wetness. Examples of coniferous plants are pon-
derosa pine and juniper.

Shrubs are bushy woody plants that produce fruit,
buds, twigs, bark, or foliage used by wildlife or that
provide cover and shade for some species of wildlife.
Major soil properties that affect the growth of shrubs are
depth of the root zone, available water capacity, salinity,
and moisture. Examples of shrubs are mountain-mahog-
any, currant, Gambel oak, skunkbush sumac, willows,
snowberry, and cottonwoods.

Wetland plants are annual and perennial wild herba-
ceous plants that grow on moist or wet sites, exclusive
of submerged or floating aquatics. They produce food or
cover for wildlife that use wetland as habitat. Major soil
properties affecting wetland plants are texture of -the
surface layer, wetness, reaction, salinity, slope, and sur-
face stoniness. Examples of wetland plants are
smartweed, reed canarygrass, and saltgrass and rushes,
sedges, and reeds.

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

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

Openland habitat consists of cropland, pasture, mead-
ows, and areas that are overgrown with grasses, herbs,
shrubs, and vines. These areas produce grain and seed
crops, grasses and legumes, and wild herbaceous
plants. The kinds of wildlife attracted to these areas
include bluebird, mourning dove, pheasant, meadowlark,
American kestrel, cottontail rabbit, and coyote.

Woodland habitat consists of areas of hardwoods or
conifers, or a mixture of both, and associated grasses,
legumes, and wild herbaceous plants. Wildlife attracted
to these areas include wild turkey, great horned owil,
mourning dove, Albert squirrel, mule deer, and bobcat.
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Wetland habitat consists of open, marshy or swampy,
shallow water areas where water-tolerant plants grow.
Some of the wildlife attracted to such areas are ducks,
geese, herons, shore birds, rails, muskrat, mink, raccoon,
and marsh hawk.

Rangeland habitat consists of areas of wild herba-
ceous plants and shrubs. Wildlife attracted to rangeland
include antelope, prairie dog, prairie rattlesnake, kit fox,
sharp-tailed grouse, golden eagle, meadowlark, western
burrowing owl, and lark bunting.

Soil properties

Extensive data about soil properties are summarized
on the following pages. The two main sources of these
data are the many thousands of soil borings made during
the course of the survey and the laboratory analyses of
selected soil samples from typical profiles.

Iin making soil borings during field mapping, soil scien-
tists can identify several important soil properties. They
note the seasonal soil moisture condition or the pres-
ence of free water and its depth. For each horizon in the
profile, they note the thickness and color of the soil
material; the texture, or amount of clay, silt, sand, and
gravel or other coarse fragments; the structure, or the
natural pattern of cracks and pores in the undisturbed
soil; and the consistence of the soil material in place
under the existing soil moisture conditions. They record
the depth of plant roots, determine the pH or reaction of
the soil, and identify any free carbonates.

Samples of soil material are analyzed in the laboratory
to verify the field estimates of soil properties and to
determine all major properties of key soils, especially
properties that cannot be estimated accurately by field
observation. Laboratory analyses are not conducted for
all soil series in the survey area, but laboratory data for
many soil series not tested are available from nearby
survey areas.

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

Engineering properties

Table 13 gives estimates of engineering properties and
classifications for the major horizons of each soil in the
survey area.

Most soils have, within the upper 5 or 6 feet, horizons
of contrasting properties. Table 13 gives information for
each of these contrasting horizons in a typical profile.
Depth to the upper and lower boundaries of each hori-
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zon is indicated. More information about the range in
depth and about other properties in each horizon is
given for each soil series in the section ““Soil series and
morphology.”

Texture is described in table 13 in the standard terms
used by the U.S. Department of Agricuilture. These terms
are defined according to percentages of sand, silt, and
clay in soil material that is less than 2 millimeters in
diameter. “Loam,” for example, is soil material that is 7
to 27 percent clay, 28 to 50 percent silt, and less than
52 percent sand. If a soil contains gravel or other parti-
cles coarser than sand, an appropriate modifier is added,
for example, ‘‘gravelly loam.” Other texture terms are
defined in the Glossary.

The two systems commonly used in classifying soils
for engineering use are the Unified Soil Classification
System (Unified) (9) and the system adopted by the
American Association of State Highway and Transporta-
tion Officials (AASHTO) (7).

The Unified system classifies soils according to prop-
erties that affect their use as construction material. Soils
are classified according to grain-size distribution of the
fraction less than 3 inches in diameter, plasticity index,
liquid limit, and organic-matter content. Soils are grouped
into 15 classes—eight classes of coarse-grained soils,
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six
classes of fine-grained soils, identified as ML, CL, OL,
MH, CH, and OH; and one class of highly organic soils,
identified as Pt. Soils on the borderline between two
classes have a dual classification symbol, for example,
CL-ML.

The AASHTO system classifies soils according to
those properties that affect their use in highway con-
struction and maintenance. In this system a mineral soil
is classified in one of seven basic groups ranging from
A-1 through A-7 on the basis of grain-size distribution,
liquid limit, and plasticity index. Soils in. group A-1 are
coarse grained and low in content of fines. At the other
extreme, in group A-7, are fine-grained soils. Highly or-
ganic soils are classified in group A-8 on the basis of
visual inspection.

When laboratory data are available, the A-1, A-2, and
A-7 groups are further classified as follows: A-1-a, A-1-b,
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi-
tional refinement, the desirability of soils as subgrade
material can be indicated by a group index number.
These numbers range from O for the best subgrade ma-
terial to 20 or higher for the poorest. The estimated
classification, without group index numbers, is given in
table 13. Also in table 13 the percentage, by weight, of
rock fragments more than 3 inches in diameter is esti-

-mated for each major horizon. These estimates are de-

termined mainly by observing volume percentage in the
field and then converting that, by formula, to weight
percentage.

Percentage of the soil material less than 3 inches in
diameter that passes each of four sieves (U.S. standard)
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is estimated for each major horizon. The estimates are
based on tests of soils that were sampled in the survey
area and in nearby areas and on field estimates from
many borings made during the survey.

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

Estimates are rounded to the nearest 5 percent. Thus,
if the ranges of gradation and Atterberg limits extend a
marginal amount across classification boundaries (1 or 2
percent), the classification in the marginal zone is omit-
ted.

Physical and chemical properties

Table 14 shows estimated values for several soil char-
acteristics and features that affect behavior of soils in
engineering uses. These estimates are given for each
major horizon, at the depths indicated, in the typical
pedon of each soil. The estimates are based on field
observations and on test data for these and similar soils.

-Permeability is estimated on the basis of known rela-
tionships among the soil characteristics observed in the
field—particularly soil structure, porosity, and gradation
or texture—that influence the downward movement of
water in the soil. The estimates are for vertical water
movement when the soil is saturated. Not considered in
the estimates is lateral seepage or such transient soil
features as plowpans and surface crusts. Permeability of
the soil is an important factor to be considered in plan-
ning and designing drainage systems, in evaluating the
potential of soils for septic tank systems and other waste
disposal systems, and in many other aspects of land use
and management.

Available water capacity is rated on the basis of soil
characteristics that influence the ability of the soil to hold
water and make it available to plants. Important charac-
teristics are content of organic matter, soil texture, and
soil structure. Shallow-rooted plants are not likely to use
the available water from the deeper soil horizons. Availa-
ble water capacity is an important factor in the choice of
plants or crops to be grown and in the design of irriga-
tion systems.

Soil reaction is expressed as range in pH values. The
range in pH of each major horizon is based on many
field checks. For many soils, the values have been veri-
fied by laboratory analyses. Soil reaction is important in
selecting the crops, ornamental plants, or other plants to
be grown; in evaluating soil amendments for fertility and
stabilization; and in evaluating the corrosivity of soils.
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Salinity is expressed as the electrical conductivity of
the saturation extract, in millimhos per centimeter at 25
degrees C. Estimates are based on field and laboratory
measurements at representative sites of the nonirrigated
soils. The salinity of individual irrigated fields is affected
by the quality of the irrigation water and by the frequency
of water application. Hence, the salinity of individual
fields can differ greatly from the value given in table 14.
Salinity affects the suitability of a soil for crop production,
its stability when used as a construction material, and its
potential to corrode metal and concrete.

Shrink-swell potential depends mainly on the amount
and kind of clay in the soil. Laboratory measurements of
the swelling of undisturbed clods were made for many
soils. For others the swelling was estimated on the basis
of the kind and amount of clay in the soil and on mea-
surements of similar soils. The size of the load and the
magnitude of the change in soil moisture content also
influence the swelling of soils. Shrinking and swelling of
some soils can cause damage to building foundations,
basement walls, roads, and other structures unless spe-
cial designs are used. A high shrink-swell potential indi-
cates that special design and added expense may be
required if the planned use of the soil will not tolerate
large volume changes.

Erosion factors are used to predict the erodibility of a
soil and its tolerance to erosion in relation to specific
kinds of land use and treatment. The soil erodibility
factor (K) is a measure of the susceptibility of the soil to
erosion by water. Soils having the highest K values are
the most erodible. K values range from 0.10 to 0.64. To
estimate annual soil loss per acre, the K value of a soil
is modified by factors representing plant cover, grade
and length of slope, management practices, and climate.
The soil-loss tolerance factor (T) is the maximum rate of
soil erosion, whether from rainfall or soil blowing, that
can occur without reducing crop production or environ-
mental quality. The rate is expressed in tons of soil loss
per acre per year.

Wind erodibility groups are made up of soils that have
similar properties that affect their resistance to soil blow-
ing if disturbed. The groups are used to predict the
susceptibility of soil to blowing and the amount of soil
lost as a result of blowing. Soils are grouped according
to the following distinctions:

1. Sands, coarse sands, fine sands, and very fine
sands. These soils are extremely erodible, so vegetation
is difficult to establish. They are generally not suitable for
Crops.

2. Loamy sands, loamy fine sands, and loamy very fine
sands. These soils are very highly erodible, but crops
can be grown if intensive measures to control soil blow-
ing are used.

3. Sandy loams, coarse sandy loams, fine sandy
loams, and very fine sandy loams. These soils are highly
erodible, but crops can be grown if intensive measures
to control soil blowing are used.
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4L. Calcareous loamy soils that are less than 35 per-
cent clay and more than 5 percent finely divided calcium
carbonate. These soils are erodible, but crops can be
grown if intensive measures to control soil blowing are
used.

4. Clays, silty clays, clay loams, and silty clay loams
that are more than 35 percent clay. These soils are
moderately erodible, but crops can be grown if measures
to control soil blowing are used.

5. Loamy soils that are less than 18 percent clay and
less than 5 percent finely divided calcium carbonate and
sandy clay loams and sandy clays that are less than 5
percent finely divided calcium carbonate. These soils are
slightly erodible, but crops can be grown if measures to
control soil blowing are used.

6. Loamy soils that are 18 to 35 percent clay and less
than 5 percent finely divided calcium carbonate, except
silty clay loams. These soils are very slightly erodible,
and crops can easily be grown.

7. Silty clay loams that are less than 35 percent clay
and less than 5 percent finely divided calcium carbonate.
These soils are very slightly erodible, and crops can
easily be grown.

8. Stony or gravelly soils and other soils not subject to
soil blowing.

Soil and water features

Table 15 contains information helpful in planning land
uses and engineering projects that are likely to be affect-
ed by soil and water features.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
placed in one of four groups on the basis of the intake of
water after the soils have been wetted and have re-
ceived precipitation from long-duration storms.

The four hydrologic soil groups are:

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

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

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils that have a
layer that impedes the downward movement of water or
soils that have moderately fine texture or fine texture.
These soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
chiefly of clay soils that have a high shrink-swell poten-
tial, soils that have a permanent high water table, soils
that have a claypan or clay layer at or near the surface,
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and soils that are shallow over nearly impervious materi-
al. These soils have a very slow rate of water transmis-
sion. '

Flooding is the temporary covering of soil with water
from overflowing streams, with runoff from adjacent
slopes, and by tides. Water standing for short periods
after rains or after snow melts is not considered flooding,
nor is water in swamps and marshes. Flooding is rated in
general terms that describe the frequency and duration
of flooding and the time of year when flooding is most
likely. The ratings are based on evidence in the soil
profile of the effects of flooding, namely thin strata of
gravel, sand, silt, or, in places, clay deposited by flood-
water; irregular decrease in organic-matter content with
increasing depth; and absence of distinctive soil horizons
that form in soils of the area that are not subject to
flooding. The ratings are also based on local information
about floodwater levels in the area and the extent of
flooding and on information that relates the position of
each soil on the landscape to historic floods.

The generalized description of flood hazards is of
value in land-use planning and provides a valid basis for
land-use restrictions. The soil data are less specific,
however, than those provided by detailed engineering
surveys that delineate flood-prone areas at specific flood
frequency levels.

Depth to bedrock is shown for all soils that are under-
lain by bedrock at a depth of 5 feet or less. For many
soils, the limited depth to bedrock is a part of the defini-
tion of the soil series. The depths shown are based on
measurements made in many soil borings and on other
observations during the mapping of the soils. The kind of
bedrock and its hardness as related to ease of excava-
tion is also shown. Rippable bedrock can be excavated
with a single-tooth ripping attachment on a 200-horse-
power tractor, but hard bedrock generally requires blast-
ing.

Potential frost action refers to the likelihood of
damage to pavements and other structures by frost
heaving and low soil strength after thawing. Frost action
results from the movement of soil moisture into the
freezing temperature zone in the soil, which causes ice
lenses to form. Soil texture, temperature, moisture con-
tent, porosity, permeability, and content of organic matter
are the most important soil properties that affect frost
action. It is assumed that the soil is not covered by
insulating vegetation or snow and is not artificially
drained. Silty and clayey soils that have a high water
table in winter are most susceptible to frost action. Well
drained very gravelly or sandy soils are the least suscep-
tible.

Risk of corrosion pertains to potential soil-induced
chemical action that dissolves or weakens uncoated
steel or concrete. The rate of corrosion of uncoated
steel is related to soil moisture, particle-size distribution,
total acidity, and electrical conductivity of the soil materi-
al. The rate of corrosion of concrete is based mainly on
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the sulfate content, texture, and acidity of the soil. Pro-
tective measures for steel or more resistant concrete
help to avoid or minimize damage resulting from the
corrosion. Uncoated steel intersecting soil boundaries or
soil horizons is more susceptible to corrosion than an
installation that is entirely-within one kind of soil or within
one soil horizon.

Soil series and morphology

In this section, each soil series recognized in the
survey area is described in detail. The descriptions are
arranged in alphabetic order by series name.

Characteristics of the soil and the material in which it
formed are discussed for each series. The soil is then
compared to similar soils and to nearby soils of other
series. Then a pedon, a small three-dimensional area of
soil that is typical of the soil series in the survey area, is
described. The detailed descriptions of each soil horizon
follow standards in the Soil Survey Manual (6). Unless
otherwise noted, colors described are for moist soil.

Following the pedon description is the range of impor-
tant characteristics of the soil series in this survey area.
Phases, or mapping units, of each soil series are de-
scribed in the section “Soil maps for detailed planning.”

Ascalon series

The Ascalon series consists of deep, well drained soils
on nearly level to gently rolling uplands that formed in
calcareous alluvium. Slopes are 0 to 15 percent. Mean
annual precipitation ranges from about 14 to 17 inches,
and mean annual air temperature is about 47 degrees F.

Ascalon soils are similar to the Bresser and Truckton
soils and are near the Bresser, Cushman, Baca, and
Weld soils. Bresser and Truckton soils are noncalcar-
eous. Truckton soils have a sandy loam B horizon that
contains less than 18 percent clay. Cushman soils have
interbedded shale and sandstone at a depth of 20 to 40
inches. Baca and Weld soils have a B horizon that con-
tains more than 35 percent clay.

Typical pedon of Ascalon sandy loam, O to 4 percent
slopes, about 0.2 mile south of the northeast corner of
sec. 15, T.6 S.,, R. 61 W.:

A1—0 to 4 inches; grayish brown (2.5Y 5/2) sandy loam,
very dark grayish brown (2.5Y 3/2) moist; moderate
fine granular structure; soft, very friable; neutral;
clear smooth boundary.

B21t—4 to 7 inches; brown (10YR 5/3) sandy clay loam,
dark brown (10YR 3/3) moist; weak medium pris-
matic structure parting to moderate medium suban-
gular blocky; slightly hard, very friable; thin clay films
on faces of peds; mildly alkaline; clear smooth
boundary.
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B22t—7 to 13 inches; brown (10YR 5/3) sandy clay
loam, dark brown (10YR 3/3) moist; moderate
medium prismatic .structure parting to moderate
medium subangular blocky; hard, friable; thin nearly
continuous clay films on faces of peds; mildly alka-
line; clear wavy boundary.

B3tca—13 to 22 inches; pale brown (10YR 6/3) sandy
clay loam, brown (10YR 4/3) moist; weak medium
subangular blocky structure; hard, friable; thin clay
films on vertical faces of peds; visible soft masses
of calcium carbonate; calcareous; moderately alka-
line; gradual smooth boundary.

Cica—22 to 45 inches; pale brown (10YR 6/3) sandy
loam, brown (10YR 5/3) moist; weak medium blocky
structure; slightly hard, very friable; visible soft
masses of calcium carbonate; calcareous; moder-
ately alkaline; gradual smooth boundary.

C2—45 to 60 inches; yellowish brown (10YR 5/4) loamy
sand, yellowish brown (10YR 5/4) moist; massive;
slightly hard, very friable; calcareous; moderately al-
kaline.

Thickness of the solum ranges from 15 to 40 inches.
Depth to calcareous material ranges from 12 to 30
inches. The content of rock fragments is 0 to 5 percent
in the solum. Reaction ranges from neutral to moderately
alkaline.

The A1 horizon has value of 4 or 5 dry and 2 or 3
moist and has chroma of 2 or 3. The B2t horizon has
value of 5 or 6 dry and 3 or 4 moist and chroma of 2 to
4, Texture ranges from sandy clay loam to heavy sandy
loam. Texture of the C horizon ranges from fine sandy
loam to loamy sand.

Baca series

The Baca series consists of deep, well drained soils
that formed in calcareous eolian material. Baca soils are
on hilltops, benches, and toe slopes. Slopes are 0 to 8
percent. Mean annual precipitation is 14 to 17 inches,
and mean annual air temperature is about 47 degrees F.

Baca soils are similar to Renohill soils. The Baca soils
are generally near the Ascalon, Weld, and Wiley soils.
The Renohill soils have shale at a depth of 20 to 40
inches. Ascalon and Weld soils have a dark surface
layer, and Ascalon and Wiley soils have less than 35
percent clay in the B2t horizon.

Typical pedon of Baca loam, from an area of Baca-
Wiley loams, 0 to 4 percent slopes, 2,100 feet east and
360 feet north of the southwest corner of sec. 27, T. 6
S.,R. 61 W.:

A11—0 to 1 inch; pale brown (10YR 6/3) loam, dark
brown (10YR 3/3) moist; moderate fine granular
structure; soft, friable; many fine and very fine roots;
neutral; abrupt smooth boundary.
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A12—1 to 4 inches; pale brown (10YR 6/3) loam, dark
brown (10YR 4/3) moist; weak medium and fine
subangular blocky structure; slightly hard, friable;
many fine and very fine roots; neutral; clear smooth
boundary.

B1t—4 to 6 inches; brown (10YR 5/3) clay loam, brown
(10YR 4/3) moist; weak medium prismatic structure
parting to moderate medium and fine subangular
blocky; hard, firm; thin patchy films on faces of
peds; neutral; clear smooth boundary.

B21t—6 to 12 inches; yellowish brown (10YR 5/4) clay
loam, brown (10YR 5/3) moist; moderate medium
prismatic structure parting to moderate medium an-
gular blocky; very hard, very firm; thin continuous
clay films on faces of peds; neutral; clear smooth
boundary.

B22t—12 to 18 inches; pale brown (10YR 6/3) clay
loam, brown (10YR 5/3) moist; moderate medium
prismatic structure parting to moderate medium and
fine angular blocky; very hard, very firm; thin patchy
clay films on faces of peds; calcareous; moderately
alkaline; gradual smooth boundary.

B3ca—18 to 27 inches; pale brown (10YR 7/3) clay
loam, brown (10YR 5/3) moist; weak medium pris-
matic structure parting to moderate medium suban-
gular blocky; hard, firm; visible seams and soft
masses of lime; calcareous; clear smooth boundary.

Cca—27 to 60 inches; very pale brown (10YR 7/3) silt
loam, brown (10YR 5/3) moist; massive; slightly
hard, very friable; visible seams and soft masses of
lime; calcareous; moderately alkaline; clear smooth
boundary. :

Thickness of the solum ranges from 15 to 30 inches.
Depth to secondary lime ranges from 8 to 20 inches.
Reaction ranges from neutral to moderately alkaline.

The A horizon has value of 5 to 7 dry and 3 or 4 moist
and has chroma of 2 or 3. The B2t horizon has value of
5 to 7 dry and 4 or 5 moist and has chroma of 2 to 4. it
is silty clay loam, clay loam, or clay. Texture of the C
horizon ranges from silt loam to silty clay loam.

Bluerim series

The Bluerim series consists of moderately deep, well
drained, moderately permeable soils on upland hills and
ridges. These soils formed in residuum weathered from
interbedded sandy shale and soft arkosic sandstone.
Slopes are 8 to 20 percent. Mean annual precipitation
ranges from about 16 to 19 inches, and mean annual air
temperature is about 43 degrees F.

Bluerim soils are similar to Cushman soils, and are
near the Elbeth and Peyton soils. Cushman soils have a
mean annual soil temperature warmer than 47 degrees F
and have a calcic horizon. Elbeth soils are deep and
have an A2 horizon. Peyton soils are deep and have a
mollic epipedon.
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Typical pedon of Bluerim sandy loam, from an area of
Bluerim-Peyton sandy loams, 8 to 20 percent slopes,
about 200 feet west and 2,640 feet north of the south-
east corner (north side of road) of sec. 3, T. 10 S., R. 62
W.:

A1—0 to 5 inches; light olive brown (2.5Y 5/4) sandy
loam, olive brown (2.5Y 4/4) moist; moderate fine
granular structure; soft, very friable; mildly alkaline;
clear smooth boundary.

B2t—5 to 18 inches; light olive brown (2.5YR 5/4) sandy
clay loam, olive brown (2.5Y 4/4) moist; moderate
coarse prismatic structure parting to moderate
medium subangular blocky; hard, friable, sticky, plas-
tic; thin nearly continuous clay films on faces of
peds; mildly alkaline; gradual wavy boundary.

B3t—18 to 31 inches; light olive brown (2.5YR 5/4)
sandy clay loam, light olive brown (2.5Y 5/4) moist;
moderate medium prismatic structure parting to
moderate fine and medium subangular blocky; very
hard, firm, slightly sticky; thin patchy clay films on
faces of peds; mildly alkaline; gradual irregular
boundary.

Cr—31 inches; soft, interbedded sandy shale and sand-
stone with a few thin seams of lime.

Thickness of the solum ranges from 15 to 31 inches.
The content of rock fragments is 0 to 15 percent in the
solum. Reaction is neutral or mildly alkaline.

The A1 horizon has value of 4 or 5 dry and 3 or 4
moist and has chroma of 2 to 4. The B2t horizon has
value of 5 or 6 dry and 4 or 5 moist and has chroma of 3
or 4. The depth to interbedded soft sandstone and shale
ranges from 20 to 40 inches.

Bresser series

The Bresser series consists of deep, well drained soils
that formed in alluvium and residuum weathered from
arkosic sedimentary rock. These soils are on hills and
ridges. Slopes are 0 to 20 percent. Mean annual precipi-
tation is 14 to 17 inches, and mean annual air tempera-
ture is about 47 degrees F.

Bresser soils are similar to the Ascalon, Hargreave,
and Truckton soils and are near the Ascalon, Cushman,
Hargreave, Truckton, and Stapleton soils. Ascalon soils
are calcareous at a depth of 12 to 30 inches. Cushman
soils have interbedded shale and sandstone at a depth
of 20 to 40 inches. Hargreave soils have soft sandstone
at a depth of 20 to 40 inches. Truckton and Stapleton
soils have a B horizon that has less than 18 percent
clay.

Typical pedon of Bresser sandy loam, 0 to 4 percent
slopes, about 2,310 feet north and 660 feet west of the
southeast corner of sec. 7, T. 6 S, R. 64 W.:
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A11—0 to 4 inches; grayish brown (10YR 5/2) sandy
loam, very dark grayish brown (10YR 3/2) moist;
moderate fine granular structure; slightly hard, fri-
able; slightly acid; clear smooth boundary.

A12—4 to 7 inches; grayish brown (10YR 5/2) sandy
loam, very dark grayish brown (10YR 3/2) moist;
weak coarse prismatic structure parting to weak
medium subangular blocky; slightly hard, friable;
slightly acid; clear smooth boundary.

B1t—7 to 10 inches; brown (10YR 4/3) sandy clay loam,
dark brown (10YR 3/3) moist; moderate medium
prismatic structure parting to weak medium and fine
subangular blocky; very hard, friable; thin clay films
on vertical faces of peds; slightly acid; clear smooth
boundary.

B2t—10 to 20 inches; brown (10YR 5/3) sandy clay
loam, dark brown (10YR 4/3) moist; moderate
medium prismatic structure parting to moderate
medium subangular blocky; very hard, friable; thin
continuous clay films on faces of peds; slightly acid;
gradual smooth boundary.

B3t—20 to 29 inches; pale brown (10YR 6/3) sandy
loam, brown (10YR 5/3) moist; weak coarse pris-
matic structure parting to weak coarse subangular
blocky; hard, friable; thin patchy clay films on verti-
cal faces of peds; neutral; clear wavy boundary.

C—29 to 60 inches; very pale brown (10YR 7/3) loamy
sand, pale brown (10YR 6/3) moist; massive; slightly
hard, very friable; slightly acid.

Thickness of the solum ranges from 20 to 38 inches.
The content of rock fragments, mainly fine and very fine,
angular granitic gravel, is 0 to 15 percent in the solum.
Reaction is slightly acid or neutral.

The A horizon has value of 4 or 5 dry and 2 or 3 moist
and has chroma of 1 to 3. The B2t horizon has value of
5 to 7 dry and 3 to 6 moist and has chroma of 1 to 6. It
is commonly sandy clay loam but ranges to clay loam.

Reaction in the C horizon ranges from slightly acid to
mildly alkaline. The content of rock fragments ranges
from 0 to 35 percent, mainly fine and very fine, angular
granitic gravel.

Brussett series

The Brussett series consists of deep, gently sloping,
well drained soils that formed in transported silt loam or
loam material that was deposited as eolian sediment.
These soils are on tablelands. Slopes are 0 to 8 percent.
Mean annual precipitation is 17 to 19 inches, and mean
annual air temperature is about 43 degrees F.

Brussett soils are similar to Holderness soils. They are
near Holderness, Peyton, Pring, and Coni soils. Holder-
ness soils have a B2t horizon that has more than 35
percent clay. Peyton and Pring soils have a solum that
has more than 15 percent fine sand or coarser. Coni
soils have lithic contact at a depth of 20 inches.
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Typical pedon of Brussett loam, 0 to 4 percent slopes,
about 50 feet south of the northwest corner of sec. 22,
T.10 S, R. 65 W.:

A11—0 to 4 inches; grayish brown (10YR 5/2) loam,
very dark grayish brown (10YR 3/2) moist; weak fine
granular structure; soft, very friable; neutral; clear
smooth boundary.

A12—4 to 10 inches; dark grayish brown (10YR 4/2)
loam, very dark grayish brown (10YR 3/2) moist;
weak coarse granular blocky structure parting to
weak fine subangular blocky; slightly hard, friable;
neutral; clear smooth boundary.

B21t—10 to 20 inches; brown (10YR 5/3) clay loam,
dark brown (10YR 4/3) moist; moderate medium
prismatic structure parting to moderate medium and
fine subangular blocky; very hard, firm; thin clay
films on faces of peds; organic staining on faces of
peds, especially in the upper 2 inches; neutral; grad-
ual smooth boundary.

B22t—20 to 29 inches; pale brown (10YR 6/3) clay
loam, dark brown (10YR 4/3) moistt moderate
medium prismatic structure parting to moderate
medium subangular blocky; hard, friable; thin clay
flms on faces of peds; mildly alkaline; gradual
smooth boundary.

B3—29 to 38 inches; light yellowish brown (10YR 6/4)
silt loam, dark yellowish brown (10YR 4/4) moist;
weak coarse prismatic structure; slightly hard, fri-
able; mildly alkaline; clear smooth boundary.

Cca—38 to 60 inches; light yellowish brown (10YR 6/4)
silt loam, dark yellowish brown (10YR 4/4) moist;
massive; slightly hard, friable; visible lime mycelia
and soft masses; calcareous; moderately alkaline.

Thickness of the solum ranges from 24 to 50 inches.
Reaction of the solum ranges from neutral to moderately
alkaline.

The A horizon has value of 4 or 5 dry and 2 or 3 moist
and has chroma of 2 or 3. The B2t horizon has value of
4 to 6 dry and 3 to 5 moist and has chroma of 2 to 4. It
is loam or clay loam. The C horizon has a high content
of calcareous silt. It is generally loam or silt loam.

Coni series

The Coni series consists of shallow, gently sloping to
strongly sloping, well drained soils on upland hills and
ridges. These soils formed in sediment of arkose beds
overlying hard, cemented conglomerate. Slopes are 4 to
15 percent. Mean annual precipitation ranges from about
17 to 19 inches, and mean annual air temperature is
about 43 degrees F.

Coni soils are similar to the Bluerim soils and are near
the Brussett, Holderness, and Pring soils. Bluerim soils
are moderately deep to a paralithic contact. Brussett and
Holderness soils are deep. Holderness soils have a B
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horizon that has more than 35 percent clay. Pring soils
do not have a B2t horizon.

Typical pedon of Coni loam, 4 to 15 percent slopes,
about 745 feet south and 330 feet west of the center of
sec.24, T.9S,, R. 65 W.:

A1—0 to 5 inches; brown (7.5YR 5/2) loam, very dark
grayish brown (10YR 3/2) moist; moderate fine
granular structure; soft, very friable; neutral; clear
smooth boundary.

B1—S5 to 9 inches; brown (7.5YR 5/2) loam, dark brown
(7.5YR 3/2) moist; weak medium prismatic structure
parting to weak medium subangular blocky; slightly
hard, very friable, slightly sticky; neutral; clear
smooth boundary.

B2t—9 to 17 inches; brown (7.5YR 5/2) clay loam,
brown (7.5YR 4/2) moist; weak medium prismatic
structure parting to moderate medium subangular
blocky; hard, firm, sticky; thin clay fims on vertical
faces of peds; neutral; clear smooth boundary.

B3—17 to 19 inches; brown (7.5YR 5/2) sandy clay
loam, brown (7.5YR 4/2) moist; weak medium pris-
matic structure parting to weak medium subangular
blocky; hard, firm, sticky; few thin clay films on faces
of peds; neutral; abrupt smooth boundary.

R—19 inches; hard conglomerate sandstone.

Thickness of the solum ranges from 10 to 20 inches.
The content of rock fragments is 0 to 35 percent in the
solum. Reaction is slightly acid or neutral.

The A horizon has value of 4 or 5 dry and 2 or 3 moist
and has chroma of 2 or 3. The B2t horizon is typically
clay loam but ranges to loam. It has value of 4 to 6 dry
and 3 or 4 moist and has chroma of 2 to 4.

Cushman series

The Cushman series consists of moderately deep, well
drained soils that formed in mixed calcareous material
derived from interbedded shale and sandstone. These
soils are on hills and valley sides. Slopes are 0 to 15
percent. Mean annual precipitation is 14 to 17 inches,
and mean annual air temperature is about 47 degrees F.

Cushman soils are similar to Bluerim soils. Bluerim
soils have a mean annual soil temperature less than 47
degrees F and do not have a calcic horizon. They are
near Kutch, Renohill, Ascalon, Hargreave, and Bresser
soils. Ascalon and Bresser soils do not have bedrock at
a depth of 40 inches. Kutch and Renohill soils have a
B2t horizon that has more than 35 percent clay. Har-
greave soils have a dark surface layer and are underlain
by noncalcareous soft sandstone at a depth of 20 to 40
inches.

Typical pedon of Cushman loam, from an area of
Cushman-Ascalon complex, 4 to 15 percent slopes, 100
feet west and 120 feet north of the southeast corner of
sec. 26, T.9S.,,R. 60 W.

SOIL SURVEY

Ap—0 to 4 inches; pale brown (10YR 6/3) loam, dark
grayish brown (10YR 4/3) moist; moderate fine
granular structure; soft, very friable; neutral; clear
smooth boundary.

B1—4 to 6 inches; grayish brown (10YR 5/2) clay loam,
dark grayish brown (10YR 4/2) moist, weak medium
prismatic structure parting to moderate fine suban-
gualar blocky; slightly hard, friable; neutral; clear
smooth boundary.

B2t—6 to 13 inches; grayish brown (10YR 5/2) clay
loam, dark grayish brown (2.5Y 4/2) moist; moder-
ate medium prismatic structure parting to moderate
medium and fine subangular blocky; hard, friable;
thin continuous clay films on faces of peds; calcare-
ous; mildly alkaline; clear smooth boundary.

B3ca—13 to 20 inches; grayish brown (10YR 5/2) clay
loam, grayish brown (2.5Y 5/2) moist; weak coarse
prismatic structure parting to weak medium and
coarse subangular blocky; hard, friable; visible soft
masses of lime; calcareous; mildly alkaline; gradual
smooth boundary.

C1ca—20 to 34 inches; light brownish gray (2.5Y 6/2)
silty clay loam, grayish brown (2.5Y 5/2) moist;
weak coarse prismatic structure parting to weak
coarse and medium subangular blocky; slightly hard,
friable; visible soft masses of lime; calcareous; mod-
erately alkaline; abrupt smooth boundary.

C2r—34 to 60 inches; olive interbedded shale and sand-
stone.

Depth to calcareous material ranges from 6 to 10
inches. Depth to interbedded sandstone and shale
ranges from 20 to 40 inches.

The A horizon has value of 4 to 6 dry and 3 to 5 moist
and has chroma of 2 or 3. The B2t horizon has value of
5 or 6 dry and 4 or 5 moist and has chroma of 2 or 3. It
is commonly clay loam but ranges to sandy clay-loam.

Elbeth series

The Elbeth series consists of deep, well drained soils
that formed in material transported from arkose deposits.
Elbeth soils are on upland hilis and ridges. Slopes are 4
to 25 percent or more. Mean annual precipitation ranges
from about 17 to 19 inches, and mean annual air tem-
perature is about 43 degrees F.

Elbeth soils are similar to the Larkson and Plome soils
in the adjoining Castle Rock survey area, and are near
the Kettle, Peyton, and Pring soils. Larkson soils have a
B2t horizon that has more than 35 percent clay. Plome
soils have hue of 5YR or redder below the A horizon.
The Kettle soils have a B2t horizon in which clay has
accumulated as lamellae. Peyton and Pring soils have a
mollic epipedon.

Typical pedon of Elbeth sandy loam, 4 to 8 percent
slopes, about 2,400 feet south of the northeast corner of
sec. 32, T.7S.,R. 64 W.:
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A1—0 to 4 inches; dark gray (10YR 4/1) sandy loam,
very dark brown (10YR 2/2) moist; weak fine granu-
lar structure; slightly hard, very friable; neutral; clear
smooth boundary.

A2—4 to 8 inches; light gray (10YR 7/1) loamy sand,
grayish brown (10YR 5/2) moist; weak thin platy
structure; soft, very friable; slightly acid; clear wavy
boundary. ‘

B1—8 to 13 inches; pale brown (10YR 6/3) sandy loam,
yellowish brown (10YR 5/4) moist; weak medium
subangular blocky structure; hard, very friable, slight-
ly sticky; slightly acid; clear smooth boundary.

B21t—13 to 24 inches; yellowish brown (10YR 5/4)
sandy clay loam, yellowish brown (10YR 5/4) moist;
moderate medium prismatic structure parting to
moderate coarse angular blocky; extremely hard,
firm, sticky and plastic; continuous very dark grayish
brown (moist) clay films on peds; medium acid; grad-
ual smooth boundary.

B22t—24 to 56 inches; light yellowish brown (10YR 6/4)
sandy clay loam, yellowish brown (10YR 5/4) moist;
weak coarse angular blocky structure; very hard,
firm, sticky and slightly plastic; thin continuous very
dark grayish brown and grayish brown (moist) clay
films on peds; slightly acid; diffuse boundary.

B3t—56 to 60 inches; very pale brown (10YR 7/4) sandy
loam, light yellowish brown (10YR 6/4) moist; weak
coarse subangular blocky structure; hard, very fri-
able, slightly sticky; thin discontinuous clay films on
some peds; slightly acid.

Thickness of the solum ranges from 24 to 60 inches or
more. The content of rock fragments is 0 to 35 percent
in the solum. Reaction ranges from strongly acid to neu-
tral.

The solum and the C horizon have hue of 7.5YR to
2.5Y. The A horizon has value of 4 or 5 dry and 2 to 4
moist and has chroma of 1 to 3. The A2 horizon has
value of 6 to 7 dry and 4 or 5 moist and has chroma of 1
to 3. The B2t horizon has value of 5 or 6 dry and 4 or 5
moist and has chroma of 2 to 5. It is generally sandy
clay loam but ranges from 18 to 35 percent clay.

Ellicott series

The Ellicott series consists of deep, somewhat exces-
sively drained, rapidly permeable soils on first terraces
and flood plains. These soils formed in noncalcareous
arkosic sandy alluvium. Slopes are 0 to 4 percent. Mean
annual precipitation ranges from 14 to 17 inches, and
mean annual air temperature is about 47 degrees F.

Ellicott soils are similar to Blakeland soils and are near
Haplustolls, moderately coarse, nearly level; Haplustolls,
loamy, nearly level; Fluvaquents; and Nunn soils. Blake-
land; Haplustolls, moderately coarse, nearly level; and
Haplustolls, loamy, nearly level, have a mollic epipedon.
Fluavaquents have a water table at a depth of 10 to 20
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inches. Nunn soils have a mollic epipedon and a fine
textured B2t horizon.

Typical pedon of Ellicott loamy coarse sand, 0 to 4
percent slopes, 30 feet south and 1,320 feet east of the
northwest corner of sec. 16, 7.6 S., R. 62 W.:

A11—0 to 7 inches; light gray (10YR 7/1) loamy coarse
sand, grayish brown (10YR 5/2) moist; single grain;
loose; neutral; abrupt smooth boundary.

A12—7 to 14 inches; gray (10YR 6/1) loamy sand, dark
grayish brown (10YR 4/2) moist; weak medium
granular structure; soft, very friable; neutral; clear
smooth boundary.

AC—14 to 20 inches; light brownish gray (10YR 6/2)
loamy sand, brown (10YR 5/3) moist; very weak
medium prismatic structure; soft, very friable; neu-
tral; clear smooth boundary.

C1—20 to 26 inches; light gray (10YR 7/1) loamy sand,
grayish brown (10YR 5/2) moist; massive to single
grain; slightly hard, friable; neutral; abrupt smooth
boundary.

C2—26 to 33 inches; light gray (10YR 7/1) loamy coarse
sand, light brownish gray (10YR 6/2) moist; massive
to single grain; soft, very friable; neutral; abrupt
smooth boundary.

C3—33 to 60 inches; light gray (10YR 7/1) loamy coarse
sand, grayish brown (10YR 5/2) moist; stratified, thin
lenses of coarse sand and coarse sandy loam; mas-
sive to single grain; slightly hard, friable; neutral;
about 5 percent angular fine gravel.

Typically, these soils are somewhat excessively
drained and noncalcareous to a depth of 60 inches or
more but may have a water table or free carbonates
below a depth of 40 inches in some pedons. Reaction in
the control section ranges from mildly alkaline to slightly
acid. The content of rock fragments ranges from 0 to 15
percent. The fragments are mainly angular fine gravel.

The A horizon has hue of 5Y to 7.5YR, value of 5t0 7
dry and 4 to 6 moist, and chroma of 1 to 4. The C
horizon is dominantly loamy sand but is stratified by
layers of coarse sandy loam and loamy coarse sand.

Englewood series

The Englewood series consists of deep, well drained
soils that formed in clayey alluvium weathered from sedi-
mentary bedrock. Englewood soils are on alluvial fans
and valley side slopes. Slopes are 0 to 4 percent. Mean
annual precipitation ranges from about 14 to 17 inches,
and mean annual air temperature is about 47 degrees F.

Englewood soils are similar to the Kutch soils and are
near the Heldt and Nunn soils. Kutch soils have shale
bedrock at a depth of 20 to 40 inches. Heldt and Nunn
soils have a light colored B horizon.
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Typical pedon of Englewood clay loam, O to 4 percent
slopes, about 228 feet north and 786 feet west of the
center of sec. 36, T. 7 S, R. 65 W.:

A11—0 to 2 inches; gray (10YR 5/1) clay loam, very
dark grayish brown (10YR 3/2) moist; moderate fine
granular structure; soft, friable; neutral; abrupt
smooth boundary.

A12—2 to 4 inches; grayish brown (10YR 5/2) clay
loam, very dark gray (10YR 3/1) moist, weak
medium prismatic structure parting to weak medium
subangular blocky; slightly hard, firm; neutral; clear
smooth boundary.

B1—4 to 8 inches; gray (10YR 5/1) clay loam, very dark
gray (10YR 3/1) moist; weak medium prismatic
structure parting to weak medium subangular blocky;
hard, firm; neutral; clear smooth boundary.

B21t—8 to 15 inches; gray (10YR 5/1) clay loam, very
dark grayish brown (10YR 3/2) moist; weak fine and
medium prismatic structure parting to moderate fine
angular blocky; very hard, very firm, plastic; thin clay
films on faces of peds; few shiny pressure faces;
mildly alkaline; abrupt smooth boundary.

B22t—15 to 29 inches; dark gray (10YR 4/1) clay, black
(10YR 2/1) moist; moderate coarse and medium
prismatic structure parting to moderate medium an-
gular blocky; extremely hard, extremely firm, very
plastic; thin continuous clay films on faces of peds;
few shiny pressure faces; mildly alkaline; clear
smooth boundary.

B3tca—29 to 40 inches; gray (10YR 5/1) clay, very dark
gray (10YR 3/1) moist; weak coarse and medium
prismatic structure parting to weak coarse and
medium subangular blocky; extremely hard, very
firm, very plastic; thin patchy clay films on faces of
peds; visible streaks and soft masses of calcium
carbonate; calcareous; moderately alkaline; - clear
smooth boundary.

Cca—40 to 60 inches; light gray (2.5Y 7/2) clay loam,
dark grayish brown (2.5Y 4/2) moist; weak coarse
prismatic structure parting to weak coarse and
medium subangular blocky; hard, firm, plastic; visible
streaks and soft masses of calcium carbonate; cal-
careous; moderately alkaline.

Thickness of the solum ranges from 28 to 40 inches.
The content of rock fragments is 0 to 15 percent in the
solum but is typically less than 5 percent. Reaction
ranges from neutral to moderately alkaline. Cracks rang-
ing from 1/2 to 1 inch in width, at a depth of 20 inches,
are common when the soils are dry.

Hue of the solum and the C horizon ranges from 5Y to
10YR. The A horizon has value of 3 to 5 dry and 2 or 3
moist and has chroma of 1 to 3. The B2t horizon has
value of 3 to 7 dry and 2 to 6 moist and has chroma of 1
to 6. It ranges from clay loam to clay. The C horizon is
moderately alkaline or strongly alkaline.

SOIL SURVEY

Fluvaquents

These deep, poorly drained soils are in swales and on
creek bottoms. They formed in mixed recent alluvium.

Fluvaquents are similar to Haplustolls, moderately
coarse, and near Haplustolls, moderately coarse; Ha-
plustolls, loamy; and Ellicott soils. These soils do not
have a water table at a depth of less than 60 inches.

A reference profile of Fluvaquents, nearly level, is
about 900 feet north and 350 feet east of the southwest
corner of sec. 35, T. 7 S., R. 63 W.:

A11—0 to 6 inches; dark gray (10YR 4/1) fine sandy
loam, very dark brown (10YR 2/2) moist; moderate
fine granular structure; soft, very friable; mildly alka-
line; clear smooth boundary.

A12—6 to 12 inches; grayish brown (10YR 5/2) sandy
loam, dark grayish brown (10YR 4/2) moist; weak
coarse subangular blocky structure; slightly hard,
very friable; mildly alkaline; gradual smooth bound-
ary.

C1—12 to 16 inches; light brownish gray (10YR 6/2)
loamy sand, grayish brown (10YR 5/2) moist; weak
coarse blocky structure; slightly hard, very friable;
about 10 percent fine gravel; mildly alkaline; gradual
smooth boundary.

C2—16 to 48 inches; pale brown (10YR 6/3) loamy sand
stratified with lenses of sand, gravelly sand, and
gravelly sandy loam, brown (10YR 5/3) moist; mas-
sive; slightly hard, very friable; moderately alkaline;
gradual smooth boundary.

C3g—48 to 62 inches; greenish gray (5GY 5/1) fine
gravel stratified with thin lenses of coarse sand and
fine sand, dark greenish gray (5GY 4/1) moist; mas-
sive; loose; moderately alkaline.

These soils are stratified and extremely variable in
texture, ranging from clay loam to gravelly sand and
extending to a depth of 60 inches or more. The water
table is at a depth of less than 30 inches most of the
year, and these soils are subject to annual flooding
during spring and summer.

Haplustolls, moderately coarse

These deep, well drained soils are on stream terraces,
mostly along the major streams in the area. They formed
in coarse textured noncalcareous alluvium.

Haplustolls, moderately coarse, are similar to Haplus-
tolls, loamy, and near Haplustolls, loamy; Fluvaquents;
and Ellicott, Englewood, and Nunn soils. Haplustolls,
loamy, have a control section that has 18 to 35 percent
clay and is subject to only rare flooding. Fluvaquents
have a water table. Ellicott soils are light colored and
sandy. Englewood and Nunn soils have a B2t horizon.
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A reference profile of Haplustolls, moderately coarse,
nearly level, is about 1,150 feet west and 250 feet north
of the center of sec. 20, R. 8 S, R. 63 W.:

A11—0 to 6 inches; dark grayish brown (10YR 4/2)
loamy sand, very dark grayish brown (10YR 3/2)
moist; weak fine granular structure; soft, very friable;
mildly alkaline; clear smooth boundary.

A12—6 to 30 inches; grayish brown (10YR 5/2) sandy
loam, very dark grayish brown (10YR 3/2) moist;
weak medium subangular blocky structure; slightly
hard, friable; mildly alkaline; abrupt smooth bound-
ary.

C1—30 to 36 inches; gray (10YR 5/1) sandy loam, very
dark gray (10YR 3/1) moist; weak coarse subangu-
lar blocky structure; very hard, friable; slight ef-
fervescence in a few spots; mildly alkaline; abrupt
smooth boundary.

IIC2—36 to 96 inches; light gray (10YR 7/1) loamy sand,
light brownish gray (10YR 6/2) moist; massive; soft,
very friable; moderately alkaline.

The A horizon ranges from loamy coarse sand to
sandy loam. It is commonly stratified. Reaction is neutral
or mildly alkaline. The mollic epipedon is at a depth of
about 10 to 40 inches. In a few places this soil has a B
(cambic) horizon. Strata within the control section ranges
from loamy coarse sand to light sandy clay loam, but
averages sandy loam or light sandy loam in most
pedons. In about 20 percent of the area, the control
section and the underlying material average loamy
coarse sand to coarse sand.

Haplustolls, loamy

These deep, well drained soils are on stream terraces
and fans along drainageways throughout the area. They
formed in loamy noncalcareous alluvium.

Haplustolls, loamy, are similar to Haplustolls, moder-
ately coarse, nearly level, and are near Ellicott, Engle-
wood, and Nunn soils. Haplustolls, moderately coarse,
have a control section that is less than 18 percent clay
and is subject to occasional flooding. Ellicott soils are
light colored and sandy. Englewood and Nunn soils have
‘a B2t horizon.

A reference profile of Haplustolls, loamy, nearly level,
is about 0.2 mile east and 2,640 feet north of the south-
west corner of sec. 19, T. 8 S., R. 64 W.:

A11—0 to 6 inches; very dark gray (10YR 3/1) loam,
black (10YR 2/1) moist; weak fine granular struc-
ture; slightly hard, friable; slightly acid; clear smooth
boundary.

A12—6 to 18 inches; dark gray (10YR 4/1) sandy loam,
stratified with thin seams of light colored clay loam,
very dark gray (10YR 3/1) moist; weak coarse
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blocky structure; slightly hard, friable; neutral; clear
smooth boundary.

C1—18 to 26 inches; gray (10YR 5/1) sandy loam, dark
grayish brown (10YR 4/2) moist; massive; slightly
hard, very friable; slightly acid; abrupt smooth
boundary.

11IC2—26 to 35 inches; gray (10YR 5/1) sandy clay loam,
very dark gray (10YR 3/1) moist; moderate medium
prismatic structure parting to moderate fine and
medium blocky; very hard, firm; slightly acid; abrupt
smooth boundary.

NIC3—35 to 52 inches; gray (10YR 5/2) sandy clay loam
stratified with seams of sandy loam, dark gray
(10YR 4/1) moist; massive; hard, friable; slightly
acid; abrupt smooth boundary.

IVC4—52 to 62 inches; light brownish gray (10YR 6/2)
clay, dark grayish brown (10YR 4/2) moist; moder-
ate fine and medium prismatic structure parting to
moderate medium blocky; slightly acid.

Thickness of the mollic epipedon ranges from 10 to 35
inches. Reaction in the profile is slightly acid or neutral.

The A horizon ranges from fine sandy loam to clay
loam. It is commonly stratified. In a few areas these soils
have a B (cambic) horizon. The control section is strati-
fied and ranges from sandy loam to clay loam but aver-
ages over 18 percent clay. '

Hargreave series

The Hargreave series consists of moderately deep,
well drained soils that formed in noncalcareous material
weathered from soft sandstone. These soils are on
ridges and bench edges. Slopes are 0 to 15 percent.
Mean annual precipitation is 14 to 17 inches, and mean
annual air temperature is about 47 degrees F.

Hargreave soils are similar to Ascalon and Bresser
soils. They are near the Cushman soils. Ascalon and
Bresser soils do not have bedrock at a depth of 40
inches. Cushman soils have a light colored surface layer.

Typical pedon of Hargreave cobbly sandy loam, in an
area of Cushman-Hargreave complex, 8 to 15 percent
slopes, about 0.2 mile north and 0.4 mile east of the
southwest corner of sec. 22, T. 8 S, R. 65 W.:

A1—0 to 5 inches; dark grayish brown (10YR 4/2)
cobbly sandy loam, very dark grayish brown (10YR
3/2) moist; weak medium and fine subangular
blocky structure; soft, very friable; about 30 percent
cobbles; neutral; clear smooth boundary.

B21t—5 to 8 inches; grayish brown (10YR 5/2) sandy
clay loam, dark brown (10YR 3/3) moist; weak
medium prismatic structure parting to weak medium
subangular blocky; hard, firm; 10 percent mixed
coarse gravel and cobbles; neutral; clear smooth
boundary.
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B22t—8 to 14 inches; brown (10YR 5/3) sandy clay
loam, dark brown (10YR 4/3) moist; moderate
medium prismatic structure parting to weak medium
subangular blocky; hard, firm; neutral; clear smooth
boundary. ‘

B3—14 to 18 inches; pale brown (10YR 6/3) sandy
loam, brown (10YR 5/3) moist; weak coarse pris-
matic structure parting to weak medium subangular
blocky; hard, friable; neutral; clear smooth boundary.

C1—18 to 24 inches; very pale brown (10YR 7/3) sandy
loam, pale brown (10YR 6/3) moist, weak medium
subangular blocky structure; hard, friable; neutral;
abrupt smooth boundary.

C2r—24 inches; arkosic, soft sandstone.

Thickness of the solum ranges from 15 to 23 inches.
Depth to bedrock is 20 to 40 inches. Reaction ranges
from slightly acid to mildly alkaline. The content of rock
fragments, mainly cobble size, ranges from 15 to 35
percent in the A horizon. It is 0 to 20 percent in the B
and C horizon.

The solum and C horizon have hue of 2.5Y to 10YR.
The A horizon has value of 4 or 5 dry and 2 or 3 moist
and has chroma of 2 or 3. The B2t horizon has value of
5 to 7 dry and 3 to 6 moist and has chroma of 2 to 6.

Heldt series

The Heldt series consists of deep, well drained soils
that formed in clayey alluvium. Heldt soils are on stream
terraces and alluvial fans. Slopes are 0 to 4 percent.
Mean annual precipitation is 14 to 17 inches, and mean
annual air temperature is about 47 degrees F.

Heldt soils are similar to Renohill soils.-They are near
Nunn and Kutch soils. Renohill and Kutch soils have a
B2t horizon and have shale bedrock at a depth of 20 to
40 inches. Nunn and Kutch soils have a mollic epipedon.

Typical pedon of Heldt clay loam, O to 4 percent
slopes, about 0.1 mile east and 125 feet north of the
southwest corner of sec. 25, T. 7 S, R. 62 W.:

A1—0 to 2 inches; light brownish gray (2.5Y 6/2) heavy
clay loam, dark grayish brown (2.5Y 4/2) moist;
strong fine granular structure; soft, very friable, very
plastic, very sticky; mildly alkaline; abrupt smooth
boundary.

B1—2 to 5 inches; grayish brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; weak medium pris-
matic structure parting to weak medium subangular
blocky; very hard, friable, very plastic, very sticky;
mildly alkaline; gradual smooth boundary.

B2—5 to 22 inches; grayish brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; moderate medium
prismatic structure parting to moderate medium su-
bangular blocky; extremely hard, firm, very plastic,
very sticky; common shiny pressure faces; calcare-
ous; moderately alkaline; gradual smooth boundary.
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Cica—22 to 43 inches; light brownish gray (2.5Y 6/2)
clay loam, grayish brown (2.5Y 5/2) moist; weak
medium prismatic structure parting to weak medium
subangular blocky; very hard, firm, very sticky, very
plastic; visible thin seams and streaks of calcium
carbonate; calcareous; moderately alkaline; gradual
smooth boundary.

C2ca—43 to 65 inches; light brownish gray (2.5Y 6/2)
clay, grayish brown (2.5Y 5/2) moist; massive; ex-
tremely hard, firm, very plastic, very sticky, few
gypsum crystals; visible soft masses and thin seams
and streaks of calcium carbonate; calcareous; mod-
erately alkaline.

Thickness of the solum ranges from 20 to 50 inches.
The content of rock fragments generally is less than 5
percent in the solum but ranges from 0 to 10 percent by
volume. Reaction ranges from mildly alkaline to strongly
alkaline. Cracks ranging from 0.4 to 1 inch in width are
common when the soils are dry.

The solum and the C horizon have hue of 2.5Y or
10YR. The A horizon has value of 5 or 6 dry and 4 or 5
moist and has chroma of 2 or 3. The B2 horizon has
value of 5 or 6 dry and 4 or 5 moist and has chroma of 2
or 3. It is commonly clay but ranges to clay loam or silty
clay loam.

Holderness series

The Holderness series consists of deep, well drained
soils that formed in alluvium derived from arkosic sedi-
mentary rock. Holderness soils are on upland terraces
and alluvial fans. Slopes are 0 to 8 percent. Mean
annual precipitation is 17 to 19 inches, and mean annual
air temperature is about 43 degrees F.

Holderness soils are similar to the Brussett soils and
are near the Brussett, Coni, Peyton, and Pring soils. Coni
soils have bedrock at a depth of less than 20 inches.
Brussett and Peyton soils have a B horizon that is 18 to
35 percent clay. Pring soils do not have a B2t horizon.

Typical pedon of Holderness loam, 4 to 8 percent
slopes, about 600 feet east and 800 feet north of the
center of sec. 17, T. 9 8., R. 64 W.:

A1—0 to 4 inches; dark grayish brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) moist; moderate
fine granular structure; slightly hard, very friable;
slightly acid; clear smooth boundary.

B1—4 to 12 inches; grayish brown (10YR 5/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
moderate medium prismatic structure parting ‘to
moderate medium subangular blocky; hard, firm,
sticky; slightly acid; clear smooth boundary.

B2t—12 to 29 inches; light brownish gray (2.5Y 6/2) clay
loam, grayish brown (2.5Y 5/2) moist; moderate
medium prismatic structure parting to moderate
medium subangular blocky; very hard, very firm,
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sticky; organic stainings along seams between peds;
many moderately thick clay films on faces of peds;
neutral; gradual smooth boundary.

B3t—29 to 38 inches; light gray (2.5Y 7/2) clay loam,
grayish brown (2.5Y 5/2) moist; weak coarse pris-
matic structure parting to weak medium subangular
blocky; hard, firm; common thin patchy clay films on
faces of peds; mildly alkaline; gradual smooth
boundary.

C1—38 to 47 inches; light gray (2.5Y 7/2) sandy clay
loam, light brownish gray (2.5Y 6/2) moist; massive;
slightly hard, very friable; mildly alkaline; gradual
smooth boundary.

C2—47 to 57 inches; light gray (2.5Y 7/2) sandy clay
loam, light brownish gray (2.5Y 6/2) moist; massive;
slightly hard, friable; calcareous; mildly alkaline; this
is a weak and inconsistent horizon of secondary
calcium carbonate in thin seams; gradual smooth
boundary.

C3—57 to 60 inches; light gray (2.5Y 7/2) sandy clay
loam, light brownish gray (2.5Y 6/2) moist; massive;
slightly hard, very friable; mildly alkaline.

Thickness of the solum ranges from 20 to 60 inches.
The content of rock fragments is 0 to 10 percent in the
solum. Reaction ranges from slightly acid to mildly alka-
line. The C horizon is mildly alkaline or moderately alka-
line. This horizon generally has a weak accumulation of
visible secondary calcium carbonate below a depth of
about 50 inches.

The A horizon has value of 4 or 5 dry and 2 or 3 moist
and has chroma of 2 or 3. The B2t horizon has value of
5 or 6 dry and 3 to 5 moist and has chroma of 2 to 4. It
is generally clay loam but ranges to clay. The C horizon
has hue of 2.5Y or 10YR.

Kettle series

The Kettle series consists of deep, well drained soils
that formed in arkosic sandy alluvium. Kettle soils are on
fans, hills, valley slopes, and bench edges. Slopes are 8
to 40 percent. Mean annual precipitation is 17 to 19
inches, and mean annual air temperature is about 43
degrees F.

Kettle soils are similar to the Elbeth soils. They are
near the Coni, Elbeth, Peyton, and Pring soils. Elbeth
soils have a continuous B2t horizon that has 18 to 35
percent clay. Coni, Peyton, and Pring soils have a mollic
epipedon. Coni soils have bedrock at a depth of 20
inches.

Typical pedon of Kettle loamy sand, in an area of
Elbeth-Kettle complex, 8 to 25 percent slopes, about 364
feet south, 1,600 feet west of the northeast corner of
sec. 27, T.10 S.,, R. 64 W.:

O1—1/2 to 0 inch; partially decomposed organic materi-
al consisting mainly of needles, twigs, and bark.
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A1—0 to 4 inches; gray (10YR 5/1) loamy sand, very
dark gray (10YR 3/1) moist; moderate fine granular
structure; soft, very friable; neutral; clear smooth
boundary.

A2—4 to 22 inches; light gray (10YR 7/1) loamy sand,
light brownish gray (10YR 6/2) moist; weak coarse
subangular blocky structure parting to weak medium
granular; slightly hard, very friable; slightly acid; dif-
fuse wavy boundary. ,

B2t—22 to 53 inches; light brownish gray (10YR 6/2)
coarse sandy loam (composite texture), brown
(10YR 5/3) moist; this horizon consists of a matrix
of loamy coarse sand in which lamellae of accumu-
lated silicate clay is embedded and has a texture of
sandy clay loam or sandy loam; weak coarse suban-
gular blocky structure parting to moderate medium
blocky; very hard, friable; thin continuous clay films
on peds in lameliae, thin clay films in some pores
and occasional clay bridging between sand grains in
localized areas; neutral; gradual wavy boundary.

C—58 to 60 inches; very pale brown (10YR 7/4) coarse
sand, pale brown (10YR 6/3) moist; massive; hard,
very friable; very small content of sticky clay; about
10 percent very fine and fine angular gravel; few
large gravel and cobbles; neutral.

Thickness of the solum ranges from 17 to 55 inches.
The content of rock fragments is 5 to 35 percent in the
solum. Reaction ranges from strongly acid to neutral.

The solum and the C horizon have hue of 10YR or
7.5YR. The A1 horizon, when present, has value of 4 or
5 dry and 3 to 5§ moist and has chroma of 1 to 3. The A2
horizon has value of 5 to 8 dry and 4 to 7 moist and has
chroma of 1 to 3. The B2t horizon has value of 5 to 8
dry and 4 to 7 moist and has chroma of 2 to 4. Subhori-
zons that are redder than 7.5YR are in some pedons.

Kutch series

The Kutch series consists of moderately deep, well
drained soils that formed in calcareous fine material
weathered from clay shale. These soils are on upland
hills, ridges, and side slopes. Slopes are 0 to 25 percent.
Mean annual precipitation is 14 to 17 inches, and mean
annual air temperature is about 47 degrees F.

Kutch soils are similar to Englewood soils. They are
near the Louviers, Renohill, and Cushman soils. Engle-
wood soils do not have bedrock at a depth of 20 to 40
inches. Cushman soils have a B horizon that has 18 to
35 percent clay. Cushman, Louviers, and Renohill soils
have an ochric epipedon. Louviers soils have bedrock at
a depth of less than 20 inches.

Typical pedon of Kutch clay loam, 0 to 4 percent
slopes, about 2,280 feet east and 100 feet south of the
northwest corner of sec. 32, T. 10 S, R. 60 W.:
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A1—0 to 4 inches; grayish brown (2.5Y 5/2) clay loam,
very dark grayish brown (2.5Y 3/2) moist; strong fine
and medium granular structure; soft, very friable;
neutral; clear smooth boundary.

B1t—4 to 7 inches; grayish brown (2.5Y 5/2) clay loam,
very dark grayish brown (2.5Y 3/2) moist; weak
coarse prismatic structure parting to moderate fine
angular blocky; extremely hard, firm, sticky; few thin
patchy clay films on faces of peds; neutral; clear
smooth boundary.

B2t—7 to 18 inches; grayish brown (2.5Y 5/2) clay, very
dark grayish brown (2.5Y 3/2) moist; moderate
coarse prismatic structure parting to strong medium
angular blocky; extremely hard, firm, very sticky;
thin, nearly continuous clay films on faces of peds;
coatings and fillings in root channels and pores; few
pressure faces near base of horizon; mildly alkaline;
gradual smooth boundary.

B3tca—18 to 22 inches; light olive brown (2.5Y 5/4)
clay, olive brown (2.5Y 4/4) moist; weak coarse
prismatic structure parting to moderate coarse su-
bangular blocky; extremely hard, very firm, very
sticky; few thin patchy clay fims on faces of peds;
coatings and fillings in some root channels; few
pressure faces; small, soft masses of visible, sec-
ondary calcium carbonate; few gypsum crystals;
weakly calcareous; moderately alkaline; gradual
wavy boundary:.

Cica—22 to 30 inches; grayish brown (2.5Y 5/2) clay,
dark grayish brown (2.5Y 4/2) moist; weak coarse
subangular blocky structure; extremely hard, very
firm, very sticky; soft concretions and thin streaks
and seams of visible calcium carbonate; few gypsum
crystals; calcareous; moderately alkaline; clear
smooth boundary.

C2r—30 to 60 inches; gray and olive shales; calcareous
and containing some crystalline gypsum.

Thickness of the solum ranges from 15 to 40 inches.
Depth to bedrock ranges from 20 to 40 inches. Cracks
ranging from 0.4 to 1 inch in width are common to a
depth of 20 inches. The content of rock fragments is 0
to 15 percent in the solum, but is generally less than 5
percent. Reaction ranges from slightly acid to moderately
alkaline.

The solum and the C horizon have hue of 2.5Y or
10YR. The A horizon has value of 4 or 5 dry and 2 or 3
moist and has chroma of 2 or 3. The B2t horizon has
value of 5 or 6 dry and 3 or 4 moist and has chroma of 2
or 3. It is clay or clay loam. The C horizon is moderately
alkaline or strongly alkaline.

Louviers series

The Louviers series consists of shallow, well drained
soils that formed in weathered noncalcareous shale.
Louviers soils are on hills and ridges. Slopes are 8 to 25

SOIL SURVEY

percent. Mean annual precipitation is 14 to 17 inches,
and mean annual air temperature is about 47 degrees F.

Louviers soils are similar to the Midway soils, mapped
in the Elbert County, Eastern Part, and El Paso County
soil surveys. They are near Kutch, Renohill, and Cush-
man soils. Midway soils are calcareous. Kutch, Renohill,
and Cushman soils have bedrock at a depth of 20 to 40
inches. Kutch soils have a mollic epipedon.

Typical pedon of Louviers clay, from an area of Reno-
hill-Louviers complex, 8 to 25 percent slopes, about
1,375 feet west and 650 feet north of the southeast
corner of sec. 21, T. 9 S, R. 62 W.:

A1—0 to 5 inches; light brownish gray (2.5Y 6/2) clay,
dark grayish brown (2.5Y 4/2) moist; weak coarse
subangular blocky structure parting to moderate fine
granular; slightly hard, friable, very sticky, very plas-
tic; neutral; clear smooth boundary.

C1—5 to 14 inches; grayish brown (10YR 5/2) clay, dark
grayish brown (10YR 4/2) moist; weak coarse su-
bangular blocky structure; extremely hard, firm, very
sticky, very plastic; contains a few gypsum crystals;
neutral; abrupt smooth boundary.

C2r—14 to 27 inches; clay shale.

Depth to shale ranges from 8 to 20 inches. The con-
tent of rock fragments is 0 to 15 percent in the solum,
but is generally less than 5 percent. Reaction ranges
from slightly acid to mildly alkaline.

The A horizon has value of 5 or 6 dry and 3 or 4 moist
and has chroma of 2 to 4. The C horizon has hue of
2.5Y or 10YR.

Nunn series

The Nunn series consists of deep, well drained soils
that formed in mixed clayey alluvium. These soils are on
terraces, fans, and toe slopes. Slopes are 0 to 5 per-
cent. Mean annual precipitation is 14 to 17 inches, and
mean annual air temperature is about 47 degrees F.

Nunn soils are similar to Weld soils. They are near
Englewood, Kutch, and Renohill soils. Weld soils have
an abrupt textural change between the A and B hori-
zons. Kutch and Renohill soils have bedrock at a depth
of 20 to 40 inches. Englewood soils have a mollic epipe-
don more than 20 inches thick. Renohill and Heldt soils
have an ochric epipedon.

Typical pedon of Nunn clay loam, 0 to 4 percent
slopes, about 700 feet east of the center of sec. 4, T. 10
S., R. 62 W.:

Ap—O0 to 8 inches; grayish brown (10YR 5/2) clay loam,
very dark grayish brown (10YR 3/2) moist; weak
medium subangular blocky structure parting to mod-
erate fine granular; slightly hard, friable; neutral;
abrupt smooth boundary.
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B1t—8 to 12 inches; grayish brown (10YR 5/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
weak coarse prismatic structure parting to weak
medium subangular blocky; very hard, very firm; thin
patchy clay films on faces of peds; neutral; clear
smooth boundary.

B21t—12 to 19 inches; grayish brown (2.5Y 5/2) heavy
clay loam, dark grayish brown (2.5Y 4/2) moist;
weak coarse prismatic structure parting to weak
medium subangular blocky; extremely hard, very
firm; thin continuous clay films on faces of peds;
moderately alkaline; clear smooth boundary.

B22t—19 to 35 inches; grayish brown (2.5Y 5/2) clay,
dark grayish brown (2.5Y 4/2) moist; weak coarse
prismatic structure parting to weak medium suban-
gular blocky; extremely hard, very firm; thin continu-
ous clay films on faces of peds; calcareous; moder-
ately alkaline; clear smooth boundary.

B3tca—35 to 40 inches; grayish brown (2.5Y 5/2) silty
clay, olive (5Y 5/3) moist; weak coarse prismatic
structure parting to weak coarse subangular blocky;
extremely hard, very firm; few thin patchy clay films
on faces of peds; few small, soft calcium carbonate
nodules; calcareous; mildly alkaline; abrupt smooth
boundary.

IIC1—40 to 55 inches; light brownish gray (2.5Y 6/2)
sandy loam, olive (5Y 4/3) moist; weak coarse pris-
matic structure parting to weak coarse subangular
blocky; slightly hard, friable; calcareous; mildly alka-
line; abrupt smooth boundary.

IIC2ca—55 to 60 inches; light olive brown (2.5Y 5/4)
silty clay, olive (5Y 5/3) moist; weak coarse prismat-
ic structure parting to weak coarse blocky; extremely
hard, firm; streaks and seams of visible secondary
calcium carbonate; calcareous; mildly alkaline.

Thickness of the solum ranges from 16-to 40 inches.
Depth to calcareous material is 10 to 30 inches. The
content of rock fragments is 0 to 10 percent in the
solum. Reaction ranges from slightly acid to moderately
alkaline.

The solum and the C horizon have hue of 2.5Y or
10YR. The A horizon has value of 4 or 5 dry and 2 or 3
moist and has chroma of 2 or 3. The B2t horizon has
value of 5 to 7 dry and 3 to 6 moist and has chroma of 2
to 4. Texture is heavy clay loam or clay. The C horizon is
stratified and commonly is sandy loam to silty clay.

Peyton series

The Peyton series consists of deep, well drained soils
that formed in arkosic alluvium and residuum. These
soils are on side slopes, fans, hills, and ridges. Slopes
are 0 to 15 percent. Mean annual precipitation is 17 to
19 inches, and mean annual air temperature is about 43
degrees F.
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Peyton soils are similar to Brussett and Holderness
soils. They are near Bluerim, Pring, and Elbeth soils.
Brussett soils have less than 15 percent fine sand or
coarser in the B2t horizon. Holderness soils have more
than 35 percent clay in the B2t horizon. Bluerim soils
have interbedded sandy shale and sandstone at a depth
of 20 to 40 inches. Elbeth soils have an ochric epipedon.
Pring soils do not have a B2t horizon and have less than
18 percent clay in the solum.

Typical pedon of Peyton sandy loam, 4 to 8 percent
slopes, about 2,495 feet north and 651 feet west of the
southeast corner of sec. 31, T. 10 S.,, R. 63 W.:

A11—0 to 3 inches; grayish brown (10YR 5/2) sandy
loam, very dark grayish brown (10YR 3/2) moist;
weak medium granular structure; slightly hard, fri-
able; slightly acid; clear smooth boundary.

A12—3 to 7 inches; dark grayish brown (10YR 4/2) light
sandy clay loam, very dark grayish brown (10YR
3/2) moist; weak medium subangular blocky struc-
ture; hard, friable, slightly sticky; slightly acid; clear
smooth boundary.

B21t—7 to 14 inches; grayish brown (10YR 5/2) sandy
clay loam, very dark grayish brown (10YR 3/2)
moist; moderate medium prismatic structure parting
to moderate medium subangular blocky; hard, firm,
sticky; thin patchy clay films on faces of peds; neu-
tral; clear smooth boundary.

B22t—14 to 20 inches; grayish brown (10YR 5/2) sandy
clay loam, dark grayish brown (10YR 4/2) moist;
moderate medium prismatic structure parting to
moderate medium subangular blocky; very hard,
firm, sticky; thin clay films on vertical faces of peds;
neutral; clear smooth boundary.

B3t—20 to 32 inches; light brownish gray (10YR 6/2)
sandy clay loam, grayish brown (10YR 5/2) moist;
moderate medium prismatic structure parting to
weak medium subangular blocky; very hard, firm,
sticky; few thin patchy clay films on vertical faces of
peds; neutral; clear smooth boundary.

C1—32 to 49 inches; light brownish gray (10YR 6/2)
coarse sandy loam, grayish brown (10YR 5/2) moist;
weak coarse subangular blocky structure; slightly
hard, very friable; neutral; abrupt smooth boundary.

C2—49 to 60 inches; white (10YR 8/2) loamy coarse
sand, pale brown (10YR 6/3) moist; massive; soft,
very friable; neutral.

Thickness of the solum ranges from 24 to 48 inches.
The content of rock fragments is 0 to 15 percent in the
solum. Reaction ranges from slightly acid to mildly alka-
line.

The solum and the C horizon have hue of 10YR or
7.5YR. The A horizon has value of 4 or 5 dry and 2 or 3
moist and has chroma of 2 or 3. The B2t horizon has
value of 5 or 6 dry and 3 to 5 moist and has chroma of 2
to 4. It is typically sandy clay loam, but clay content
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ranges from 18 to 35 percent. The C horizon is neutral
or mildly alkaline.

Pring series

The Pring series consists of deep, well drained soils
that formed in arkosic sediment. These soils are on hills,
ridges, side slopes, and alluvial fans. Slopes are 4 to 25
percent. Mean annual precipitation is 17 to 19 inches,
and mean annual air temperature is about 43 degrees F.

Pring soils are similar to Stapleton soils. They are near
Coni, Elbeth, Kettle, and Peyton soils. Stapleton soils
have a mean annual soil temperature of more than 47
degrees F. Coni, Eibeth, Kettle, and Peyton soils have a
B2t horizon. Elbeth and Kettle soils have an A2 horizon.
Coni soils have bedrock at a depth of 20 inches or less.

Typical pedon of Pring sandy loam, 4 to 8 percent
slopes, about 825 feet east and 2,260 feet north of the
southwest corner of sec. 35, T. 9 S, R. 64 W.:

Ap—O0 to 13 inches; dark grayish brown (10YR 4/2)
coarse sandy loam, very dark brown (10YR 2/2)
moist; weak medium and fine granular structure;
soft, very friable; neutral; clear smooth boundary.

AC—13 to 18 inches; dark grayish brown (10YR 4/2)
coarse sandy loam, very dark grayish brown (10YR
3/2) moist; weak medium subangular blocky struc-
ture; hard, friable; neutral; clear smooth boundary.

C1—18 to 27 inches; grayish brown (10YR 5/2) coarse
sandy loam, grayish brown (10YR 5/2) moist; weak
medium and coarse subangular blocky structure;
hard, friable; neutral; gradual wavy boundary.

C2—27 to 60 inches; grayish brown (10YR 5/2) loamy
coarse sand, grayish brown (10YR 5/2) moist; mas-
sive; slightly hard, very friable; about 5 percent fine
angular gravel; neutral.

Thickness of the solum ranges from 10 to 20 inches.
The content of rock fragments is 0 to 15 percent. Reac-
tion is slightly acid or neutral.

The solum and the C horizon have hue of 10YR or
7.5YR. The A horizon has value of 4 or 5 dry and 2 or 3
moist and has chroma of 1 to 3.

Renohill series

The Renohill series consists of moderately deep, well
drained soils that formed in residuum weathered from
interbedded shale and sandstone. These soils are on
hills and ridges. Slopes are 4 to 20 percent. Mean
annual precipitation is 14 to 17 inches, and mean annual
air temperature is about 47 degrees F.

Renohill soils are similar to Baca soils. They are near
Kutch, Louviers, Truckton, Weld, and Wiley soils. Baca,
Truckton, Weld, and Wiley soils are deep. Truckton,
Weld, and Kutch soils have a mollic epipedon. Louviers
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soils have bedrock at a depth of 20 inches or less and
do not have an argillic horizon.

Typical pedon of Renohill clay loam, 4 to 8 percent
slopes, about 0.4 mile west and 30 feet south of the
northeast corner of sec. 18, T. 7 S., R. 61 W.:

A1—0 to 2 inches; grayish brown (2.5Y 5/2) light clay
loam, dark grayish brown (2.5Y 4/2) moist; moder-
ate medium and fine granular structure; slightly hard,
friable, slightly sticky; neutral; clear smooth bound-
ary.

B1t—2 to 5 inches; grayish brown (2.5Y 5/2) clay loam,
light olive brown (2.5Y 5/4) moist; weak medium
prismatic structure parting to weak medium and fine
subangular blocky; hard, firm, sticky; thin patchy clay
films on faces of peds; neutral; clear smooth bound-
ary.

B2t—5 to 14 inches; light olive brown (2.5Y 5/4) clay,
light olive brown (2.5Y 5/4) moist; moderate medium
prismatic structure parting to moderate medium and
fine subangular blocky; very hard, very firm, very
sticky; thin continuous clay films on faces of peds;
mildly alkaline; clear smooth boundary.

B3tca—14 to 24 inches; light yellowish brown (2.5Y 6/4)
clay loam, light olive brown (2.5Y 5/4) moist; weak
coarse prismatic structure parting to weak medium
subangular blocky; hard, firm, sticky; few thin patchy
clay films on faces of peds; some visible secondary
calcium carbonate in seams; few small shale frag-
ments; calcareous; moderately alkaline; abrupt
smooth boundary.

Cr—24 to 46 inches; varicolored, calcareous, interbed-
ded sandstone and clay shale.

Thickness of solum is from 15 to 30 inches. Depth to
bedrock ranges from 20 to 40 inches. The content of
rock fragments is O to 10 percent in the solum, but is
generally less than 5 percent. Reaction is neutral to
moderately alkaline.

The A horizon has hue of 2.5Y or 10YR, value of 5 or
6 dry and 4 or 5 moist, and chroma of 2 or 3. The B2t
horizon has hue of 2.5Y or 10YR, value of 5 or 6 dry and
4 or 5 moist, and chroma of 2 to 5. It is heavy clay loam
or clay. The C horizon, when present, has hue of 2.5Y or
10YR. It is moderately alkaline or strongly alkaline.

Stapleton series

The Stapleton series consists of deep, well drained
soils that formed in alluvium and residuum weathered
from arkosic sedimentary rock. Stapleton soils are on
alluvial fans and valley side slopes. Slopes are 8 to 25
percent. Mean annual precipitation is 14 to 17 inches,
and mean annual air temperature is about 47 degrees F.

Stapleton soils are similar to Pring soils. They are near
the Bresser and Truckton soils. Pring soils have a mean
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annual soil temperature of less than 47 degrees F.
Bresser and Truckton soils have a B2t horizon.

Typical pedon of Stapleton sandy loam, in an area of
Bresser-Stapleton sandy loams, 8 to 25 percent slopes,
about 1,800 feet north and 30 feet east of the center of
sec. 10, T.9 S, R. 64 W.:

A11—0 to 6 inches; dark gray (10YR 4/1) sandy loam,
very dark grayish brown (10YR 3/2) moist; weak fine
granular structure; soft, friable; neutral; clear smooth
boundary.

A12—6 to 12 inches; dark gray (10YR 4/1) sandy loam,
very dark grayish brown (10YR 3/2) moist; weak
medium subangular blocky structure parting to weak
fine granular; slightly hard, friable; neutral; clear
smooth boundary.

B2—12 to 37 inches; grayish brown (10YR 5/2) coarse
sandy loam, dark grayish brown (10YR 4/2) moist;
weak fine and medium subangular blocky structure;
slightly hard, very friable, slightly sticky; staining on
sand and gravel; about 10 percent fine and very fine
gravel; neutral; gradual smooth boundary.

C—37 to 60 inches; light gray (10YR 7/2) gravelly loamy
sand, light brownish gray (10YR 6/2) moist; mas-
sive; slightly hard, very friable; 15 percent very fine
and fine gravel; neutral.

Thickness of the solum ranges from 12 to 20 inches.
The content of rock fragments is 0 to 10 percent in the
solum. Reaction is slightly acid or neutral.

The solum and the C horizon have hue of 10YR or
7.5YR. The A horizon has value of 4 or 5 dry and 2 or 3
moist and has chroma of 1 to 3. The B2 horizon has
value of 5 to 7 dry and 4 to 6 moist and has chroma of 1
to 6.

Torriorthents

These shallow and moderately deep, moderately steep
to very steep, well drained to somewhat excessively
drained soils are on hills and ridges. They formed in
material derived from shale and sandstone. The soils are
commonly light colored and have a surface layer ranging
from sandy loam to clay loam and underlying material
ranging from loamy sand to clay.

A reference profile of Torriorthents is about 2,200 feet
north and 800 feet east of the southwest corner of sec.
16, T.8 S., R. 62 W.:

A1—0 to 6 inches; brown (10YR 5/3) sandy loam, dark
brown (10YR 4/3) moist; moderate fine granular
structure; slightly hard, very friable; neutral; gradual
smooth boundary.

C1—6 to 17 inches; pale brown (10YR 6/3) sandy loam,
brown (10YR 5/3) moist; massive; hard, very friable;
neutral; abrupt smooth boundary.

Cr—17 inches; interbedded shale and sandstone.
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The A horizon ranges from sandy loam to clay loam, is
commonly light colored, and ranges from 2 to 6 inches in
thickness. The control section ranges from loamy sand
to clay. Reaction is neutral or mildly alkaline.

Truckton series

The Truckton series consists of deep, well drained
soils that formed in alluvium -and residuum weathered
from arkosic sedimentary rock. These soils are on
upland terraces, valley side slopes, hills, and ridges.
Slopes are 1 to 25 percent. Mean annual precipitation is
about 14 to 17 inches, and mean annual air temperature
is about 47 degrees F.

Truckton soils are similar to the Bresser soils and are
near the Bresser, Renohill, and Stapleton soils. Bresser
soils have a B horizon that has 18 to 35 percent clay.
Renohill soils have a B2t horizon that has more than 35
percent clay and has shale bedrock at a depth of 20 to
40 inches. Stapleton soils do not have a B2t horizon.

Typical pedon of Truckton sandy loam, in an area of
Bresser-Truckton sandy loam, 8 to 25 percent slopes,
about 650 feet west and 1,485 feet north of the south-
east corner of sec. 7, T. 6 S., R. 64 W.:

A1—0 to 3 inches; brown (10YR 5/3) sandy loam, very
dark grayish brown (10YR 3/2) moist; moderate fine
granular structure; soft, very friable; slightly acid,
abrupt smooth boundary.

B1—3 to 5 inches; dark grayish brown (10YR 4/2) sandy
loam, very dark grayish brown (10YR 3/2) moist;
weak medium prismatic structure parting to weak
fine subangular blocky; slightly hard, very friable,
slightly sticky; neutral; clear smooth boundary.

B2t—5 to 15 inches; brown (10YR 4/3) heavy sandy
loam, dark brown (10YR 3/3) moist; moderate
coarse prismatic structure parting to moderate
coarse subangular blocky; hard, very friable, slightly
sticky; thin patchy clay films on faces of peds; neu-
tral; clear smooth boundary.

B3t—15 to 20 inches; yellowish brown (10YR &5/4)
coarse sandy loam, yellowish brown (10YR 4/4)
moist; weak coarse prismatic structure parting to
weak medium subangular blocky; hard, very friable;
few thin patchy ‘clay films on faces of peds; neutral;
gradual smooth boundary.

C—20 to 60 inches; very pale brown (10YR 7/4) loamy
coarse sand, light yellowish brown (10YR 6/4)
moist; massive; slightly hard, very friable; neutral;
gradual smooth boundary.

Thickness of the solum ranges from 16 to 40 inches.
Reaction ranges from slightly acid to mildly alkaline.

The solum and the C horizon have hue of 10YR or
7.5YR. The A horizon has value of 4 or 5 dry and 2 or 3
moist and has chroma of 1 to 3. The B2t horizon has
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value of 5 to 7 dry and 3 to 6 moist and has chroma of 1
to 6.

Weld series

The Weld series consists of deep, nearly level to mod-
erately sloping, well drained soils that formed in silty
eolian material. Weld soils are on tableland. Slopes are 0
to 8 percent. Mean annual precipitation is about 14 to 17
inches, and mean annual air temperature is about 47
degrees F.

Weld soils are similar to the Nunn soils and are near
the Ascalon, Baca, and Bresser soils. Nunn and Baca
soils have a gradual textural change between the A
horizon and the B horizon. Ascalon and Bresser soils
contain more sand and have 18 to 35 percent clay in the
B horizon. Bresser soils are noncalcareous.

Typical pedon of Weld loam, 0 to 4 percent slopes,
about 10 feet south of U. S. Geological Survey bench
marker, east side of road, 2,640 feet north and 1,150
feet west of the southeast corner of sec. 34, T. 6 S., R.
61 W.:

A1—0 to 5 inches; brown (10YR 5/3) loam, dark brown
(10YR 3/3) moist; moderate fine granular structure;
slightly hard, very friable; mildly alkaline; abrupt
smooth boundary.

B22t—5 to 12 inches; brown (10YR 5/3) clay, dark
brown (10YR 3/3) moist; strong medium prismatic
structure parting to strong medium subangular
blocky; extremely hard, very firm, very sticky, very
plastic; continuous clay films on faces of peds; neu-
tral; gradual smooth boundary.

B23t—12 to 15 inches; brown (10YR 5/3) silty clay, dark
brown (10YR 4/3) moist; moderate medium prismat-
ic structure parting to moderate medium subangular
blocky; very hard, very firm, sticky, plastic; continu-
ous clay films on faces of peds; mildly alkaline; clear
smooth boundary.

B3tca—15 to 19 inches; pale brown (10YR 5/3) silty clay
loam, brown (10YR 4/3) moist; weak medium pris-
matic structure parting to weak medium blocky; very
hard, firm, sticky, plastic; thin clay films on vertical
faces of peds; common medium soft masses of cal-
cium carbonate; calcareous; moderately alkaline;
clear smooth boundary.

C1ca—19 to 45 inches; pale brown (10YR 6/3) silty clay
loam, brown (10YR 5/3) moist; massive; hard, firm;
common medium soft masses of calcium carbonate;
calcareous; moderately alkaline; gradual smooth
boundary.

C2ca—45 to 60 inches; light yellowish brown (10YR 6/4)
loam, yellowish brown (10YR 5/4) moist; massive;
slightly hard, friable; common medium soft masses
of calcium carbonate; calcareous; moderately alka-
line.
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Thickness of the solum ranges from 15 to 40 inches.
The content of rock fragments typically is less than 2
percent in the solum, but ranges from 0 to 10 percent.
Reaction is neutral to moderately alkaline. Reaction in
the C horizon is moderately alkaline or strongly alkaline.

The solum and the C horizon have hue of 10YR or
7.5YR. The A horizon has value of 4 or 5 dry and 2 or 3
moist and has chroma of 2 or 3. The B2t horizon has
value of 5 to 7 dry and 3 to 6 moist and has chroma of 3
or 4. It is generally clay but ranges to silty clay and silty
clay loam. The C horizon is silty clay loam, silt loam, or
loam.

Wiley series

The Wiley series consists of deep, well drained soils
that formed in calcareous silty eolian material. Wiley soils
are on upland terraces, hills, ridges, and valley side
slopes. Slopes are 0 to 8 percent. Mean annual precipi-
tation is 14 to 17 inches, and mean annual air tempera-
ture is about 47 degrees F.

Wiley soils are similar to the Cushman soils and are
near the Baca soils. Cushman soils have interbedded
shale and sandstone at a depth of 20 to 40 inches. Baca
soils have a B horizon that has more than 35 percent
clay.

Typical pedon of Wiley loam, in an area of Wiley-Baca
loams, 4 to 8 percent slopes, about 1,450 feet west and
130 feet south of the northeast corner of sec. 23, T. 6
S., R. 60 W.:

A1—0 to 3 inches; brown (10YR 5/3) loam, dark brown
(10YR 3/3) moist; moderate fine granular structure;
slightly hard, very friable, slightly sticky; mildly alka-
line; abrupt smooth boundary.

B21t—3 to 6 inches; pale brown (10YR 6/3) silty clay
loam, dark brown (10YR 4/3) moist; moderate fine
prismatic structure parting to moderate fine suban-
gular blocky; hard, firm, sticky; thin clay films on
faces of peds; moderately alkaline; clear smooth
boundary.

B22tca—6 to 18 inches; very pale brown (10YR 7/3)
silty clay loam, brown (10YR 5/3) moist; moderate
fine prismatic structure parting to moderate fine su-
bangular blocky; hard, firm, sticky; few thin patchy
clay fiims on faces of peds; few visible soft masses
of secondary calcium carbonate; calcareous; moder-
ately alkaline; clear smooth boundary.

B3ca—18 to 29 inches; very pale brown (10YR 7/3) silty
clay loam, light brownish gray (10YR 6/2) moist;
moderate medium prismatic structure parting to
moderate fine subangular blocky; hard, firm, sticky;
many visible seams and soft masses of secondary
calcium carbonate; calcareous; strongly alkaline;
gradual smooth boundary.

C1—29 to 38 inches; very pale brown (10YR 7/3) silt
loam, brown (10YR 5/3) moist; weak medium pris-
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matic structure parting to weak medium subangular
blocky; slightly hard, friable, slightly sticky; calcare-
ous; strongly alkaline; gradual smooth boundary.

C2—38 to 60 inches; very pale brown (10YR 8/3) silt
loam, pale brown (10YR 6/3) moist; massive; slightly
hard, friable, slightly sticky; calcareous; strongly al-
kaline.

Thickness of the solum ranges from 15 to 40 inches.
Reaction ranges from neutral to strongly alkaline. Reac-
tion in the C horizon is moderately alkaline or strongly
alkaline.

The solum and the C horizon have hue of 2.5Y or
10YR. The A horizon has value of 5t0 7 dry and 3 to 5
moist and has chroma of 2 or 3. The B2t horizon has
value of 5 to 7 dry and 4 to 6 moist and has chroma of 2
or 3. It is typically silty clay loam but ranges to silt loam
and clay loam.

Classification of the soils

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in
1965. Readers interested in further details about the
system should refer to “Soil taxonomy” (8).

The system of classification has six categories. Begin-
ning with the broadest, these categories are the order,
suborder, great group, subgroup, family, and series. In
this system the classification is based on the different
soil properties that can be observed in the field or those
that can be inferred either from other properties that are
observable in the field or from the combined data of soil
science and other disciplines. The properties selected
for the higher categories are the result of soil genesis or
of factors that affect soil genesis. In table 16, the soils of
the survey area are classified according to the system.
Categories of the system are discussed in the following
paragraphs.

ORDER. Ten soil orders are recognized as classes in
the system. The properties used to differentiate among
orders are those that reflect the kind and degree of
dominant soil-forming processes that have taken place.
Each order is identified by a word ending in so/. An
example is Alfisol.

SUBORDER. Each order is divided into suborders
based primarily on properties that influence soil genesis
and are important to plant growth or that are selected to
reflect the most important variables within the orders.
The last syllable in the name of a suborder indicates the
order. An example is Boralf (Bor, meaning cool, plus aff,
from Alfisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of expression of pedogenic horizons;
soil moisture and temperature regimes; and base status.
Each great group is identified by the name of a suborder
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and a prefix that suggests something about the proper-
ties of the soil. An example is Eutroboralfs (Eutro, mean-
ing high base saturation, plus boralf, the suborder of
Alfisols that have a cold temperature regime).

SUBGROUP. Each great group may be divided into
three subgroups: the central (typic) concept of the great
groups, which is not necessarily the most extensive sub-
group; the intergrades, or transitional forms to other
orders, suborders, or great groups; and the extragrades,
which have some properties that are representative of
the great groups but do not indicate transitions to any
other known kind of soil. Each subgroup is identified by
one or more adjectives preceding the name of the great
group. The adjective Typic identifies the subgroup that is
thought to typify the great group. An example is Typic
Eutroboralfs.

FAMILY. Families are established within a subgroup on
the basis of similar physical and chemical properties that
affect management. Among the properties considered in
horizons of major biological activity below plow depth are
particle-size distribution, mineral content, temperature
regime, thickness of the soil penetrable by roots, consis-
tence, moisture equivalent, soil slope, and permanent
cracks. A family name consists of the name of a sub-
group and a series of adjectives. The adjectives are the

~ class names for the soil properties used as family differ-

entiae. An example is fine-loamy, mixed Typic Eutrobor-
alfs.

SERIES. The series consists of soils that formed in a
particular kind of material and have horizons that, except
for texture of the surface soil or of the underlying sub-
stratum, are similar in differentiating characteristics and
in arrangement in the soil profile. Among these charac-
teristics are color, texture, structure, reaction, consis-
tence, and mineral and chemical composition.

Formation of the soils

In this section, the processes of soil formation are
discussed and related to the soils in the survey area.

Soil is produced by the action of soil-forming process-
es on parent material that was deposited or accumulated
by geologic forces. The characteristics of the soil at any
given point are determined by the interaction of five
factors of soil formation (3)—the physical and mineralogi-
cal composition of the parent material, the climate under
which the soil material accumulated and weathered, the
plant and animal life on and in the soil, the relief, or lay
of the land, and the length of time the forces of soil
development have acted on the soil material.

All of these factors are highly complex and are inter-
dependent, each modifying the effectiveness of the
other. Relief influences, through drainage and runoff, the
effects of rainfall and time. The character of the parent
material modifies the effects of these, particularly rainfall.
It is apparent that soil-forming factors do not all function
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with the same intensity or in the same combination. The
result is soils having different characteristics.

Parent material

Differences in physical, chemical, and mineralogical
properties of parent material have influenced soil forma-
tion in Elbert County, Western Part. Parent material also
determines the texture, color, consistence, and other soil
characteristics.

The geologic formations exposed in the survey area
are of sedimentary origin and range in age from upper
Cretaceous to Quaternary. The bedrock formations con-
sist primarily of sandy shales and clays, soft arkosic
sandstones, and hard conglomeratic sandstones of
Upper Cretaceous and early Tertiary age. They include
the Laramie Formation, Dawson Formation, and Castle
Rock Conglomerate. The Dawson Formation is the most
widespread of these formations and underlies more than
90 percent of the area. The Laramie Formation crops out
only in a few -places along East Bijou Creek on the
eastern side of the survey area.

Quaternary deposits consist of unconsolidated alluvial,
colluvial, and eolian materials of the Pleistocene age and
the Recent age. Deposits of the Pleistocene age inciude
sandy, gravelly, and clayey alluvium on stream terraces,
as well as eolian silt and sand. Deposits of the Recent
age include alluvium along stream flood plains and collu-
vium along valley side slopes.

The Laramie Formation is of the Upper Cretaceous
age and consists of a series of beds of dark to light gray
clay and shale interlayered with light gray to brown sand-
stone. The Laramie Formation crops out only in-a few
cutbanks along East Bijou Creek at the eastern side of
the survey area. It has the least effect on the formation
of soils in the survey area. The Renohill series is repre-
sentative of the soils that formed in material weathered
from this formation.

The Dawson Formation is of the Upper Cretaceous
age and the Paleocene age. The upper part of the for-
mation may be of the Eocene age. It differs markedly
from the lower part in that it consists predominantly of
light colored, coarse grained arkosic sandstone. The
lower part, however, consists chiefly of clay and sandy
shale that has many lenticular beds of fine grained sand-
stone. The maximum thickness of the Dawson Formation
in the survey area is 2,000 feet. The boundary separating
the lower and upper parts is near the middle of the
formation.

The lower part of the Dawson Formation crops out
mainly in the eastern half of the survey area in the
drainage basins of West Bijou, Middle Bijou, Wilson, East
Bijou, and Big Sandy Creeks. It consists of clay and
sandy clay, dark carbonaceous and lignitic shales, many
lenticular beds of fine to medium grained arkosic sand-
stone, and some conglomeratic sandstones. The pre-
dominant colors are various shades of gray and brown.
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Several thin coal beds are also present. The most per-
sistent is near the top of the lower part of the Dawson
Formation. The Cushman, Kutch, Louviers, and Renohill
series are representative of soils that weathered from
material of this formation.

The upper part of the Dawson Formation crops out
throughout most of the western part of the survey area
in the drainage basins of Coal, Running, Kiowa, and
Comanche Creeks. It consists of white to light gray and
green, coarse grained arkosic sandstone and of con-
glomerate that contains pebbles of quartz and pink to
light gray feldspar that derived from the granite of the
Colorado Front Range. Some light green to greenish
gray sandy shale and claybeds and one or two thin
coalbeds are also present.

Throughout the area is a very distinctive bed of pink to
red clay in the lower section of the upper part of the
Dawson Formation. This bed ranges from a few inches
to several feet in thickness and is about 200 feet above
the lowest bed of light colored, coarse grained arkose
that marks the base of the upper part of the formation.
Along the western edge of the survey area and into the
Castle Rock area, beds of light gray and pink rhyolitic
welded tuff are near the top section of the upper part of
the Dawson Formation. The Bluerim, Bresser, Elbeth,
Hargreave, Kettle, Peyton, Pring, Stapleton, and Truck-
ton series are representative of the soils that weathered
from material of the upper part of this formation.

The Castle Rock Conglomerate is of the Oligocene
age. The lower part consists of a hard arkosic conglom-
erate, and the upper part consists of coarse arkosic
sandstone that has thinner beds of conglomerate. Peb-
bles and cobbles or rhyolitic welded tuff, derived from
the upper part of the Dawson Formation are common
throughout the survey area. The Castle Rock Conglomer-
ate crops out in the southwestern part of the survey area
in the upper reaches of Running, Kiowa, and Comanche
Creeks. The Coni series is representative of the soils on
this formation.

Unconsolidated surficial deposits of the Pleistocene
and the Recent ages are widely distributed in the survey
area. They include sandy, gravelly, and clayey alluvium
on terraces along streams, in wind-laid silt and sand on
uplands, in colluvium on valley slopes, and in alluvium on
stream flood plains.

The oldest Quaternary deposits in the survey area are
probably of the early and middle periods in the Pleisto-
cene age. They consist of sandy and gravelly alluvium
that is on interstream divides, ranging from 200 to 300
feet above modern stream channels. Most of the materi-
al in these deposits was derived from the upper part of
the Dawson Formation. A series of sandy, gravelly, and
clayey alluvial deposits of the late period in the Pleisto-
cene age underlies stream terraces along most of the
major streams. The Ascalon, Bresser, Englewood, Heldt,
Holderness, Kettle, Nunn, Peyton, Stapleton, and Truck-
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ton series are representative of the soils that weathered
from these deposits.

Most of the eolian deposits in the survey area are
probably of the later period in the Pleistocene (Wiscon-
sin) age and consist of silt and fine sand, which mantle
most of the flatter upland areas. Developing on these
deposits are the Baca, Brussett, Weld, and Wiley series.

Deposits interpreted as being principally of the Recent
age are alluvium in the flood plains of most streams,
slopewash colluvium throughout the area, and minor de-
posits of eolian silt and sand. Representative of these
deposits are the Ellicott series; the Fluvaquents and Ha-
plustolls, moderately coarse; and Haplustolls, loamy.

Climate

The climate of Elbert County, Western part, is a se-
miarid, continental type. Winters are cold and dry, and
summers are cool and relatively dry. Mean annual air
temperature, as measured at the Elbert weather station,
is 44.5 degrees F, and mean summer air temperature is
63.6 degrees F. Average annual precipitation is about 17
inches. Mean annual air temperature at Parker 9E, in the
northwest corner of Elbert County, is 46.5 degrees F,
and mean summer air temperature is 67 degrees F.
Average annual precipitation is about 14 inches. Mean
annual air temperature as measured at Calhan, 11 miles
west of Simla and 6 miles south of the Elbert County
line, is 45.7 degrees F, and mean summer air tempera-
ture is 65 degrees. Average annual precipitation is about
16 inches.

The western part of Elbert County receives its greatest
precipitation during spring and summer. Autumn -and
winter are relatively dry. The evaporation rate generally
exceeds precipitation, except for brief periods following
summer rains.

Temperature and rainfall govern the rates of the
weathering of rocks and of the decomposition of miner-
als. They also influence leaching, eluviation, and illuvia-
tion. Thus, climate has a direct effect on the accumula-
tion of parent material and the differentiation of horizons.
The indirect effects of climate are its controls over the
kind of plants and animals that can thrive in a region.
Mainly temperature affects the growth of vegetation and
physical soil properties. Forty-one degrees is commonly
accepted as the temperature that separates periods of
low biologic activity from the periods of high activity.

Plant and animal life

Living organisms—plants, animals, insects and micro-
organisms—are active in the soil forming processes.

Plants largely determine the kinds and amounts of
organic matter that enter the soil under natural condi-
tions. They also govern the way in which it will be added,
whether as leaves and twigs on the surface or as fibrous
roots within the soil profile.
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In the survey area, plant cover consists of grass and
trees. The grass vegetation returns a large amount of
organic matter to the soil by the decomposition of the
plant roots as well as by annual additions of leaves and
stems to the surface. This results in dark horizons that
are high in organic matter content.

Some soils in the survey area, mainly in the south-
western part, developed under forest type vegetation.
Two soils that have developed under forests are the
Elbeth and Kettle soils. There is an annual return of
organic matter, which decomposes in the presence of
calcium ions. Because the forest is relatively open and
has an undergrowth of shrubs and grasses, the soils do
not have the acid characteristics common to many of the
soils formed under forest. The amount of organic. matter
that is returned annually and the speed with which it
decomposes is considerably less in the forested areas
than in the areas that are under grass. Consequently, the
soils generally have either very thin, dark horizons or
light colored horizons in which organic matter decreases
sharply as depth increases.

Mixing of soil horizons is often the result of burrowing
animals, insects, and earthworms. One of the most im-
portant functions of micro-organisms is that of changing
raw vegetative matter into soil organic matter.

Man’s use of land effectively modifies the soil forming

factors. He directly alters the character of the soil by

cultivation, fertilization, irrigation, or drainage or by re-
moval of parts of the soil. He alters the soil indirectly by
controlling water movement or vegetative cover.

Relief

Relief, or lay of the land, affects runoff and drainage.
Other things being equal, runoff is more prevalent on
steep soils than on nearly level or level soils. The
amount of water that moves through the soil depends
partly on slope. As a rule, more water runs off and less
enters steep soils than it does on gently sloping soils.
Steep soils generally have a thinner surface layer and
less development in the subsoil than nearly level soils.

The direction of slope is also important in the forma-
tion of soils. South-facing slopes are warmer, have a
higher rate of evaporation, and generally have less vege-
tation than the north-facing slopes.

Time

Time is required for soil formation. The length of time
depends, to a large extent, on the kind of parent materi-
al, climate, vegetation, and relief. Soils develop faster in
humid areas than in arid areas where precipitation is light
and vegetation is scanty and where winds are active in
moving and re-depositing soil material. Steep soils on
mountains are normally young in terms of years and
stage of development because of rapid erosion. Soils on
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flood plains are also young because of the almost con-
tinuous accumulation of material.

Depending upon its permeability and chemical nature,
parent material may affect time. If the parent material
has slow permeability, more time will be needed for soil
development. Profile development is largely dependent
upon the amount of water that passes through the soil.

The Ascalon, Baca, Bresser, and Weld soils are
among the oldest in the survey area. They have more
distinct genetic horizons than the younger soils, such as
the Ellicott, Haplustolls, moderately coarse, and Louviers
soils.
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Glossary

Aeration, soil. The exchange of air in soil with air from
the atmosphere. The air in a well aerated soil is
similar to that in the atmosphere; the air in a poorly
aerated soil is considerably higher in carbon dioxide
and lower in oxygen.

Aggregate, soil. Many fine particles held in a single
mass or cluster. Natural soil aggregates, such as
granules, blocks, or prisms, are called peds. Clods
are aggregates produced by tillage or logging.

Alkali (sodic) soil. A soil having so high a degree of
alkalinity (pH 8.5 or higher), or so high a percentage
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of exchangeable sodium (15 percent or more of the
total exchangeable bases), or both, that plant
growth is restricted.

Alluvium. Material, such as sand, silt, or clay, deposited
on land by streams.

Area reclaim. An area difficult to reclaim after the re-
moval of soil for construction and other uses. Reve-
getation and erosion control are extremely difficult.

Association, soil. A group of soils geographically asso-
ciated in a characteristic repeating pattern and de-
fined and delineated as a single mapping unit.

Available water capacity (available moisture capac-
ity). The capacity of soils to hold water available for
use by most plants. It is commonly defined as the
difference between the amount of soil water at field
moisture capacity and the amount at wilting point. It
is commonly expressed as inches of water per inch
of soil. The capacity, in inches, in a 60-inch profile
or to a limiting layer is expressed as—

Inches

Badland. Steep or very steep, commonly nonstony
barren land dissected by many intermittent drainage
channels. Badland is most common in semiarid and
arid regions where streams are entrenched in soft
geologic material. Local relief generally ranges from
25 to 500 feet. Runoff potential is very high, and
geologic erosion is active.

Bedrock. The solid rock that underlies the soil and other
unconsolidated material or that is exposed at the
surface.

Bench terrace. A raised, level or nearly level strip of
earth constructed on or nearly on a contour, sup-
ported by a barrier of rocks or similar material, and
designed to make the soil suitable for tillage and to
prevent accelerated erosion.

Blowout. A shallow depression from which all or most of
the soil material has beenn removed by wind. A
blowout has a flat or irregular floor formed by a
resistant layer or by an accumulation of pebbles or
cobbles. In some blowouts the water table is ex-
posed.

Bottom land. The normal flood plain of a stream, sub-
ject to frequent flooding.

Broad-base terrace. A ridge-type terrace built to control
erosion by diverting runoff along the contour at a
nonscouring velocity. The terrace is 10 to 20 inches
high and 15 to 30 feet wide and has gently sloping
sides, a rounded crown, and a dish-shaped channel
along the upper side. It may be nearly level or have
a grade toward one or both ends.

Calcareous soil. A soil containing enough calcium car-
bonate (commonly with magnesium carbonate) to
effervesce (fizz) visibly when treated with cold, dilute
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hydrochloric acid. A soil having measurable amounts
of calcium carbonate or magnesium carbonate.

Capillary water. Water held as a film around soil parti-
cles and in tiny spaces between particles. Surface
tension is the adhesive force that holds capillary
water in the soil.

Catsteps. Very small, irregular terraces on steep hill-
sides, especially in pasture, formed by the trampling
of cattle or the slippage of saturated soil.

Chiseling. Tillage with an implement having one or more
soil-penetrating points that loosen the subsoil and
bring clods to the surface. A form of emergency
tillage to contro! soil blowing.

Clay. As a soil separate, the mineral soil particles less
than 0.002 millimeter in diameter. As a soil textural
class, soil material that is 40 percent or more clay,
less than 45 percent sand, and less than 40 percent
silt.

Clay film. A thin coating of oriented clay on the surface
of a soil aggregate or lining pores or root channels.
Synonyms: clay coat, clay skin.

Claypan. A slowly permeable soil horizon that contains
much more clay than the horizons above it. A clay-
pan is commonly hard when dry and plastic or stiff
when wet.

Climax vegetation. The stabilized plant community on a
particular site. The plant cover reproduces itself and
does not change so long as the environment re-
mains the same.

Coarse fragments. Mineral or rock particles up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.

Coarse textured (light textured) soil. Sand or loamy
sand.

Colluvium. Soil material, rock fragments, or both moved
by creep, slide, or local wash and deposited at the
bases of steep slopes.

Complex slope. Irregular or variable slope. Planning or
constructing terraces, diversions, and other water-
control measures is difficult.

Complex, soil. A mapping unit of two or more kinds of
soil occurring in such an intricate pattern that they
cannot be shown separately on a soil map at the
selected scale of mapping and publication.

Compressible. Excessive decrease in volume of soft
soil under load.

Consistence, soil. The feel of the soil and the ease with
which a lump can be crushed by the fingers. Terms
commonly used to describe consistence are—
Loose.—Noncoherent when dry or moist; does not
hold together in a mass.

Friable.—When moist, crushes easily under gentle
pressure between thumb and forefinger and can be
pressed together into a lump.

Firm.—When moist, crushes under moderate pres-
sure between thumb and forefinger, but resistance is
distinctly noticeable.
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Plastic.—When wet, readily deformed by moderate
pressure but can be pressed into a lump; will form a
“wire” when rolled between thumb and forefinger.
Sticky.—When wet, adheres to other material and
tends to stretch somewhat and pull apart rather than
to pull free from other material.

Hard.—When dry, moderately resistant to pressure;
can be broken with difficulty between thumb and
forefinger.

Soft —When dry, breaks into powder or individual
grains under very slight pressure.

Cemented.—Hard; little affected by moistening.

Contour stripcropping (or contour farming). Growing
crops in strips that follow the contour. Strips of
grass or close-growing crops are alternated with
strips of clean-tilled crops or summer fallow.

Control section. The part of the soil on which classifica-
tion is based. The thickness varies among different
kinds of soil, but for many it is 40 or 80 inches (1 or
2 meters).

Corrosive. High risk of corrosion to uncoated steel or
deterioration of concrete.

Cover crop. A close-growing crop grown primarily to
improve and protect the soil between periods of
regular crop production, or a crop grown between
trees and vines in orchards and vineyards.

Cutbanks cave. Unstable walls of cuts made by earth-
moving equipment. The soil sloughs easily.

Deferred grazing. A delay in grazing until range plants
have reached a specified stage of growth. Grazing is
deferred in order to increase the vigor of forage and
to allow desirable plants to produce seed. Contrasts
with continuous grazing and rotation grazing.

Depth to rock. Bedrock at a depth that adversely af-
fects the specified use. ,
Diversion (or diversion terrace). A ridge of earth, gen-
erally a terrace, built to protect downslope areas by

diverting runoff from its natural course.

Drainage class (natural). Refers to the frequency and
duration of periods of saturation or partial saturation
during soil formation, as opposed to altered drain-
age, which is commonly the result of artificial drain-
age or irrigation but may be caused by the sudden
deepening of channels or the blocking of drainage
outlets. Seven classes of natural soil drainage are
recognized:

Excessively drained.—Water is removed from the
soil very rapidly. Excessively drained soils are com-
monly very coarse textured, rocky, or shallow. Some
are steep. All are free of the mottling related to
wetness.

Somewhat excessively drained—Water is removed
from the soil rapidly. Many somewhat excessively
drained soils are sandy and rapidly pervious. Some
are shallow. Some are so steep that much of the
water they receive is lost as runoff. All are free of
the mottling related to wetness.
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Well drained.—Water is removed from the soil readi-
ly, but not rapidly. It is available to plants throughout
most of the growing season, and wetness does not
inhibit growth of roots for significant periods during
‘most growing seasons. Well drained soils are com-
monly medium textured. They are mainly free of
mottling.

Moderately well drained.—Water is removed from
the soil somewhat slowly during some periods. Mod-
erately well drained soils are wet for only a short
time during the growing season, but periodically for
long enough that most mesophytic crops are affect-
ed. They commonly have a slowly pervious layer
within or directly below the solum, or periodically
receive high rainfall, or both.

Somewhat poorly drained.—Water is removed slowly
enough that the soil is wet for significant periods
during the growing season. Wetness markedly re-
stricts the growth of mesophytic crops unless artifi-
cial drainage is provided. Somewhat poorly drained
soils commonly have a slowly pervious layer, a high
water table, additional water from seepage, nearly
continuous rainfall, or a combination of these.

Poorly drained.—Water is removed so slowly that
the soil is saturated periodically during the growing
season or remains wet for long periods. Free water
is commonly at or near the surface for long enough
during the growing season that most mesophytic
crops cannot be grown unless the soil is artificially
drained. The soil is not continuously saturated in
layers directly below plow depth. Poor drainage re-
sults from a high water table, a slowly pervious layer
within the profile, seepage, nearly continuous rain-
fall, or a combination of these.

Very poorly drained.—Water is removed from the
soil so slowly that free water remains at or on the
surface during most of the growing season. Unless
the soil is artificially drained, most mesophytic crops
cannot be grown. Very poorly drained soils are com-
monly level or depressed and are frequently
ponded. Yet, where rainfall is high and nearly con-
tinuous, they can have moderate or high slope gradi-
ents, as for example in “hillpeats” and ‘climatic
moors.”’

Drainage, surface. Runoff, or surface flow of water,
from an area.

Eluviation. The movement of material in true solution or
colloidal suspension from one place to another
within the soil. Soil horizons that have lost material
through eluviation are eluvial; those that have re-
ceived material are illuvial.

Eolian soil material. Earthy parent material accumulated
through wind action; commonly refers to sandy ma-
terial in dunes or to loess in blankets on the surface.

Erosion. The wearing away of the land surface by run-
ning water, wind, ice, or other geologic agents and
by such processes as gravitational creep.
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Erosion (geologic). Erosion caused by geologic proc-
esses acting over long geologic -periods and result-
ing in the wearing away of mountains and the build-
ing up of such landscape features as flood plains
and coastal plains. Synonym: natural erosion.
Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a result of the ac-
tivities of man or other animals or of a catastrophe
in nature, for example, fire, that exposes a bare
surface.

Excess alkali. Excess exchangeabie sodium. The result-
ing poor physical properties restrict the growth of
plants.

Excess fines. Excess silt and clay. The soil does not
provide a source of gravel or sand for construction
purposes.

Excess lime. Excess carbonates. Excessive carbonates,
or lime, restrict the growth of some plants.

Excess salts. Excess water soluble salts. Excessive
salts restrict the growth of most plants.

Favorable. Favorable soil features for the specified use.

Fertility, soil. The quality that enables a soil to provide
plant nutrients, in adequate amounts and in proper
balance, for the growth of specified plants when
light, moisture, temperature, tilth, and other growth
factors are favorable.

Field moisture capacity. The moisture content of a soil,
expressed as a percentage of the ovendry weight,
after the gravitational, or free, water has drained
away; the field moisture content 2 or 3 days after a
soaking rain; also called normal field capacity,
normal moisture capacity, or capillary capacity.

Fine textured (heavy textured) soil. Sandy clay, silty
clay, and clay.

First bottom. The normal flood plain of a stream, sub-
ject to frequent or occasional flooding.

Flagstone. A thin fragment of sandstone, limestone,
slate, shale, or (rarely) schist, 6 to 15 inches (15 to
37.5 centimeters) long.

Flooding. The temporary covering of soil with water
from overflowing streams, runoff from adjacent
slopes, and tides. Frequency, duration, and probable
dates of occurrence are estimated. Frequency is
expressed as none, rare, occasional, and frequent.
None means that flooding is not probable; rare that
it is unlikely but possible under unusual weather
conditions; occasional that it occurs on an average
of once or less in 2 years; and frequent that it
occurs on an average of more than once in 2 years.
Duration is expressed as very brief if less than 2
days, brief if 2 to 7 days, and /ong if more than 7
days. Probable dates are expressed in months; No-
vember-May, for example, means that flooding can
occur during the period November through May.
Water standing for short periods after rainfall or
commonly covering swamps and marshes is not
considered flooding.
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Flood plain. A nearly level alluvial plain that borders a
stream and is subject to flooding unless protected
artificially.

Foot slope. The inclined surface at the base of a hill.

Forage. Plant material used as feed by domestic ani-
mals. Forage can be grazed or cut for hay.

Forb. Any herbaceous plant not a grass or a sedge.

Frost action. Freezing and thawing of soil moisture.
Frost action can damage structures and plant roots.

Genesis, soil. The mode of origin of the soil. Refers
especially to the processes or soil-forming factors
responsible for the formation of the solum, or true
soil, from the unconsolidated parent material.

Gleyed soil. A soil having one or more neutral gray
horizons as a result of waterlogging and lack of
oxygen. The term “‘gleyed” also designates gray ho-
rizons and horizons having yellow and gray mottles
as a result of intermittent waterlogging.

Grassed waterway. A natural or constructed waterway,
typically broad and shallow, seeded to grass as pro-
tection against erosion. Conducts surface water
away from cropland.

Gravel. Rounded or angular fragments of rock up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.
An individual piece is a pebble.

Gravelly soil material. Material from 15 to 50 percent,
by volume, rounded or angular rock fragments, not
prominently flattened, up to 3 inches (7.5 centi-
meters) in diameter.

Green manure (agronomy). A soil-improving crop grown

" to be plowed under in an early stage of maturity or
soon after maturity. '

Gully. A miniature valley with steep sides cut by running
water and through which water ordinarily runs only
after rainfall. The distinction between a gully and a
rill is one of depth. A gully generally is an obstacle
to farm machinery and is too deep to be obliterated
by ordinary tillage; a rill is of lesser depth and can
be smoothed over by ordinary tillage.

Gypsum. Hydrous calcium sulphate.

Habitat. The natural abode of a plant or animal; refers to
the kind of environment in which a plant or animal
normally lives, as opposed to the range or geo-
graphical distribution.

Hardpan. A hardened or cemented soil horizon, or layer.
The soil material is sandy, loamy, or clayey and is
cemented by iron oxide, silica, calcium carbonate, or
other substance.

Horizon, soil. A layer of soil, approximately parallel to
the surface, having distinct characteristics produced
by soil-forming processes. The major horizons of
mineral soil are as follows:

O horizon.—An organic layer, fresh and decaying
plant residue, at the surface of a mineral soil.

A horizon.—The mineral horizon, formed or forming
at or near the surface, in which an accumulation of
humified organic matter is mixed with the mineral
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material. Also, a plowed surface horizon most of
which was originally part of a B horizon.

A2 horizon.—A mineral horizon, mainly a residual
concentration of sand and silt high in content of
resistant minerals as a result of the loss of silicate
clay, iron, aluminum, or a combination of these.

B horizon.—The mineral horizon below an A horizon.
The B horizon is in part a layer of change from the
overlying A to the underlying C horizon. The B hori-
zon also has distinctive characteristics caused (1) by
accumulation of clay, sesquioxides, humus, or a
combination of these; (2) by prismatic or blocky
structure; (3) by redder or browner colors than those
in the A horizon; or (4) by a combination of these.
The combined A and B horizons are generally called
the solum, or true soil. If a soil lacks a B horizon,
the A horizon alone is the solum.

C horizon.—The mineral horizon or layer, excluding
indurated bedrock, that is little affected by soil-form-
ing processes and does not have the properties
typical of the A or B horizon. The material of a C
horizon may be either like or unlike that from which
the solum is presumed to have formed. If the materi-
al is known to differ from that in the solum the
Roman numeral Il precedes the letter C.

R layer.—Consolidated rock beneath the soil. The
rock commonly underlies a C horizon, but can be
directly below an A or a B horizon.

Humus. The well decomposed, more or less stable part
of the organic matter in mineral soils.

Hydrologic soil groups. Refers to soils grouped accord-
ing to their runoff-producing characteristics. The
chief consideration is the inherent capacity of soil
bare of vegetation to permit infiltration. The slope
and the kind of plant cover are not considered, but
are separate factors in predicting runoff. Soils are
assigned to four groups. In group A are soils having
a high infiltration rate when thoroughly wet and
having a low runoff potential. They are mainly deep,
well drained, and sandy or gravelly. In group D, at
the other extreme, are soils having a very slow infil-
tration rate and thus a high runoff potential. They
have a claypan or clay layer at or near the surface,
have a permanent.high water table, or are shallow
over nearly impervious bedrock or other material. A
soil is assigned to two hydrologic groups if part of
the acreage is artificially drained and part is un-
drained.

Impervious soil. A soil through which water, air, or roots
penetrate slowly or not at all. No soil is absolutely
impervious to air and water all the time.

Infiltration. The downward entry of water into the imme-
diate surface of soil or other material, as contrasted
with percolation, which is movement of water
through soil layers or material.

Infiltration rate. The rate at which water penetrates the
surface of the soil at any given instant, usually ex-
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pressed in inches per hour. The rate can be limited
by the-infiltration capacity of the soil or the rate at
which water is applied at the surface.

Leaching. The removal of soluble material from soil or
other material by percolating water.

Light textured soil. Sand and loamy sand.

Liquid limit. The moisture content” at which the soil
passes from a plastic to a liquid state.

Loam. Soil material that is 7 to 27 percent clay particles,
28 to 50 percent silt particles, and less than 52
percent sand particles.

Loess. Fine grained material, dominantly of silt-sized
particles, deposited by wind.

Low strength. Inadequate strength for supporting loads.

Medium textured soil. Very fine sandy loam, loam, silt
loam, or silt.

Mineral soil. Soil that is mainly mineral material and low
in organic material. Its bulk density is greater than
that of organic soil.

Minimum tillage. Only the tillage essential to crop pro-
duction and prevention of soil damage.

Miscellaneous areas. Areas that have little or no natural
soil, are too nearly inaccessible for orderly examina-
tion, or cannot otherwise be feasibly classified.

Moderately coarse textured (moderately light tex-
tured) soil. Sandy loam and fine sandy loam.

Moderately fine textured (moderately heavy tex-
tured) soil. Clay loam, sandy clay loam, and silty
clay loam.

Morphology, soil. The physical makeup of the soil, in-
cluding the texture, structure, porosity, consistence,
color, and other physical, mineral, and biological
properties of the various horizons, and the thickness
and arrangement of those horizons in the soil pro-
file.

Mottling, soil. Irregular spots of different colors that vary
in number and size. Mottling generally indicates poor
aeration and impeded drainage. Descriptive terms
are as follows: abundance—few, common, and
many, size—fine, medium, and coarse; and con-
trast—faint, distinct, and prominent. The size mea-
surements are of the diameter along the greatest
dimension. Fine indicates less than 5 millimeters
(about 0.2 inch); medium, from 5 to 15 millimeters
(about 0.2 to 0.6 inch); and coarse, more than 15
millimeters (about 0.6 inch).

Munsell notation. A designation of color by degrees of
the three single variables—hue, value, and chroma.
For example, a notation of 10YR 6/4 is a color of
10YR hue, value of 6, and chroma of 4.

Narrow-base terrace. A terrace no more than 4 to 8
feet wide at the base. A narrow-base terrace is
similar to a broad-base terrace, except for the width
of the ridge and channel.

Nutrient, plant. Any element taken in by a plant, essen-
tial to its growth, and used by it in the production of
food and tissue. Plant nutrients are nitrogen, phos-
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phorus, potassium, calcium, magnesium, sulfur, iron,
manganese, copper, boron, zinc, and perhaps other
elements obtained from the soil; and carbon, hydro-
gen, and oxygen obtained largely from the air and
water.

Pan. A compact, dense layer in a soil. A pan impedes
the movement of water and the growth of roots. The
word “pan” is commonly combined with other words
that more explicitly indicate the nature of the layer;
for example, hardpan, fragipan, claypan, plowpan,
and traffic pan.

Parent material. The great variety of unconsolidated
organic and mineral material in which soil forms.
Consolidated bedrock is not yet parent material by
this concept.

Ped. An individual natural soil aggregate, such as a gran-
ule, a prism, or a block.

Pedon. The smallest volume that can be called “a soil.”
A pedon is three dimensional and large enough to
permit study of all horizons. Its area ranges from
about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the
soil.

Percolation. The downward movement of water through
the soil.

Percs slowly. The slow movement of water through the
soil adversely affecting the specified use.

Permeability. The quality that enables the soil to trans-
mit water or air, measured as the number of inches
per hour that water moves through the soil. Terms
describing permeability are very slow (less than 0.06
inch), slow (0.06 to 0.20 inch), moderately slow (0.2
to 0.6 inch), moderate (0.6 to 2.0 inches), moderate-
ly rapid (2.0 to 6.0 inches), rapid (6.0 to 20 inches),
and very rapid (more than 20 inches).

PH value. (See Reaction, soil). A numerical designation
of acidity and alkalinity in soil.

Piping. Moving water of subsurface tunnels or pipelike
cavities in the soil.

Plasticity index. The numerical difference between the
liquid limit and the plastic limit; the range of moisture
content within which the soil remains plastic.

Plastic limit. The moisture content at which a soil
changes from a semisolid to a plastic state.

Plowpan. A compacted layer formed in the soil directly
below the plowed layer. .

Poorly graded. Refers to soil material consisting mainly
of particles of nearly the same size. Because there
is little difference in size of the particles, density can
be increased only slightly by compaction.

Productivity (soil). The capability of a soil for producing
a specified plant or sequence of plants under a
specified system of management. Productivity is
measured in terms of output, or harvest, in relation
to input.

Profile, soil. A vertical section of the soil extending
through all its horizons and into the parent material.
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Range (or rangeland). Land that, for the most part,
produces native plants suitable for grazing by live-
stock; includes land supporting some forest trees.

Range condition. The health or productivity of forage
plants on a given range, in terms of the potential
productivity under normal climate and the best prac-
tical management. Condition classes generally rec-
ognized are—excellent, good, fair, and poor. The
classification is based on the percentage of original,
or assumed climax vegetation on a site, as com-
pared to what has been observed to grow on it
when well managed.

Range site. An area of range where climate, soil, and
relief are sufficiently uniform to produce a distinct
kind and amount of native vegetation.

Reaction, soil. The degree of acidity or alkalinity of a
soil, expressed in pH values. A soil that tests to pH
7.0 is described as precisely neutral in reaction be-
cause it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

pH
Extremely acid.........coviivnirininninnnnneniennns Below 4.5
Very strongly acid....... ... 4510 5.0
Strongly acid.......covvivreniei s 51t05.5
Medium acid.....cccorrmererrrenenins 5610 6.0
Slightly @acid......cocuerevimiiinimenareeseenes 6.1t0 6.5
NEULTaL ... 6.6t0 7.3
Mildly alkaline........ccccoeeveerenererincciennneninene 741078
Moderately alkali 7910 8.4
Strongly alkaline. 8.5t 9.0

Very strongly alkalin

Relief. The elevations or inequalities of a land surface,
considered collectively.

Residuum (residual soil material). Unconsolidated,
weathered, or partly weathered mineral material that
accumulates over disintegrating rock.

Rill. A steep sided channel resulting from accelerated
erosion. A rill is generally a few inches deep and not
wide enough to be an obstacle to farm machinery.

Rock fragments. Rock or mineral fragments having a
diameter of 2 millimeters or more; for example, peb-
bles, cobbles, stones, and boulders.

Rooting depth. Shallow root zone. The soil is shallow
over a layer that greatly restricts roots. See Root
zone.

Root zone. The part of the soil that can be penetrated
by plant roots.

Runoff. The precipitation discharged in stream channels
from a drainage area. The water that flows off the
land surface without sinking in is called surface
runoff; that which enters the ground before reaching
surface streams is called ground-water runoff or
seepage flow from ground water.

Saline-alkali soil. A soil that contains a harmful concen-
tration of salts and exchangeable sodium; contains
harmful salts and is strongly alkaline; or contains
harmful salts and exchangeable sodium and is very
strongly alkaline. The salts, exchangeable sodium,
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and alkaline reaction are in the soil in such location
that growth of most crop plants is less than normal.

Saline soil. A soil containing soluble salts in an amount
that impairs growth of plants. A saline soil does not
contain excess exchangeable sodium.

Sand. As a soil separate, individual rock or mineral frag-
ments from 0.05 millimeter to 2.0 millimeters in di-
ameter. Most sand grains consist of quartz. As a soil
textural class, a soil that is 85 percent or more sand
and not more than 10 percent clay.

Sandstone. Sedimentary rock containing dominantly
sand-size particles.

Sedimentary rock. Rock made up of particles deposited
from suspension in water. The chief kinds of sedi-
mentary rock are conglomerate, formed from gravel;
sandstone, formed from sand; shale, formed from
clay; and limestone, formed from soft masses of
calcium carbonate. There are many intermediate
types. Some wind-deposited sand is consolidated
into sandstone.

Seepage. The rapid movement of water through the soil.
Seepage adversely affects the specified use.

Shale. Sedimentary rock formed by the hardening of a
clay deposit.

Sheet erosion. The removal of a fairly uniform layer of
soil material from the land surface by the action of
rainfall and runoff water.

Shrink-swell. The shrinking of soil when dry and the
swelling when wet. Shrinking and swelling can
damage roads, dams, building foundations, and
other structures. It can also damage plant roots.

Silt. As a soil separate, individual mineral particles that
range in diameter from the upper limit of clay (0.002
millimeter) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, soil that is 80
percent or more silt and less than 12-percent clay.

Siltstone. Sedimentary rock made up of dominantly silt-
sized particles.

Site index. A designation of the quality of a forest site
based on the height of the dominant stand at an
arbitrarily chosen age. For example, if the average
height attained by dominant and codominant trees in
a fully stocked stand at the age of 50 years is 75
feet, the site index is 75 feet.

Slickensides. Polished and grooved surfaces produced
by one mass sliding past another. In soils, slicken-
sides may occur at the bases of slip surfaces on the
steeper slopes; on faces of blocks, prisms, and col-
umns; and in swelling clayey soils, where there is
marked change in moisture content.

Slick spot. Locally, a small area of soil having a pud-
dled, crusted, or smooth surface and an excess of
exchangeable sodium. The soil is generally silty or
clayey, is slippery when wet, and is low in productiv-
ity.

Slope. The inclination of the land surface from the hori-
zontal. Percentage of slope is the vertical distance
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divided by horizontal distance, then multiplied by
100. Thus, a slope of 20 percent is a drop of 20 feet
in 100 feet of horizontal distance.

Slow intake. The slow movement of water into the soil.

Soil. A natural, three-dimensional body at the earth’s
surface that is capable of supporting plants and has
properties resulting from the integrated effect of cli-
mate and living matter acting on earthy parent mate-
rial, as conditioned by relief over periods of time.

Soil separates. Mineral particles less than 2 millimeters
in equivalent diameter and ranging between speci-
fied size limits. The names and sizes of separates
recognized in the United States are as follows: very
coarse sand (2.0 millimeters to 1.0 millimeter);
coarse sand (1.0 to 0.5 millimeter); medium sand
(0.5 to 0.25 millimeter); fine sand (0.25 to 0.10 milli-
meter); very fine sand (0.10 to 0.05 millimeter); silt
(0.005 to 0.002 millimeter); and clay (less than 0.002
millimeter).

Solum. The upper part of a soil profile, above the C
horizon, in which the processes of soil formation are
active. The solum in mature soil consists of the A
and B horizons. Generally, the characteristics of the
material in these horizons are unlike those of the
underlying material. The living roots and other plant
and ‘animal life characteristics of the soil are largely
confined to the solum.

Stones. Rock fragments 10 to 24 inches (25 to 60 centi-
meters) in diameter.

Stony. Refers to a soil containing stones in numbers
that interfere with or prevent tillage.

Stratified. Arranged in strata, or layers. The term refers
to geologic material. Layers in soils that result from
the processes of soil formation are called horizons;
those inherited from the parent material are called
strata.

Stripcropping. Growing crops in a systematic arrange-
ment of strips or bands which provide vegetative
barriers to wind and water erosion.

Structure, soil. The arrangement of primary soil parti-
cles into compound particles or aggregates that are
separated from adjoining aggregates. The principal
forms of soil structure are—pl/aty (laminated), pris-
matic (vertical axis of aggregates longer than hori-
zontal), columnar (prisms with rounded tops), blocky
(angular or subangular), and granular. Structureless
soils are either single grained (each grain by itself,
as in dune sand) or massive (the particles adhering
without any regular cleavage, as in many hardpans).

Stubble mulch. Stubble or other crop residue left on the
soil, or partly worked into the soil, to provide protec-
tion from soil blowing and water erosion after har-
vest, during preparation of a seedbed for the next
crop, and during the early growing period of the new
crop.

Subsoil. Technically, the B horizon; roughly, the part of
the solum below plow depth.
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Subsoiling. Tilling a soil below normal plow depth, ordi-
narily to shatter a hardpan or claypan.

Substratum. The part of the soil below the solum.

Subsurface layer. Technically, the A2 horizon. Generally
refers to a leached horizon lighter in color and lower
in content of organic matter than the overlying sur-
face layer.

Summer fallow. The tillage of uncropped land during
the summer to control weeds and allow storage of
moisture in the soil for the growth of a later crop. A
practice common in semiarid regions, where annual
precipitaion is not enough to produce a crop every
year. Summer fallow is frequently practiced before
planting winter grain.

Surface soil. The soil ordinarily moved in tillage, or its
equivalent in uncultivated soil, ranging in depth from
4 to 10 inches (10 to 25 centimeters). Frequently
designated as the “plow layer,” or the “Ap horizon.”

Terrace. An embankment, or ridge, constructed across
sloping soils on the contour or at a slight angle to
the contour. The terrace intercepts surface runoff so
that it can soak into the soil or flow slowly to a
prepared outlet without harm. A terrace in a field is
generally built so that the field can be farmed. A
terrace intended mainly for drainage has a deep
channel that is maintained in permanent sod.

Terrace (geologic). An old alluvial plain, ordinarily flat or
undulating, bordering a river, a lake, or the sea. A
stream terrace is frequently called a second bottom,
in contrast with a flood plain, and is seldom subject
to overflow. A marine terrace, generally wide, was
deposited by the sea.

Texture, soil. The relative proportions of sand, silt, and
clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion of fine
particles, are sand, loamy sand, sandy loam, loam,
sift, silt loam, sandy clay loam, clay loam, silty clay
loam, sandy clay, silly clay, and clay. The sand,
loamy sand, and sandy loam classes may be further
divided by specifying “coarse,” ‘fine,” or * very
fine.”

Thin layer. Otherwise suitable soil material too thin for
the specified use.

Tilth, soil. The condition of the soil, especially the soil
structure, as related to the growth of plants. Good
tilth refers to the friable state and is associated with
high noncapillary porosity and stable structure. A soil
in poor tilth is nonfriable, hard, nonaggregated, and
difficult to till.

Toe slope. The outermost inclined surface at the base
of a hill; part of a foot slope.

Topsoil (engineering). Presumably a fertile soil or soil
material, or one that responds to fertilization, ordi-
narily rich in organic matter, used to topdress road-
banks, lawns, and gardens.
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Upland (geology). Land at a higher elevation, in general,
than the alluvial plain or stream terrace; land above
the lowlands along streams.

Unstable fill. Risk of caving or sloughing in banks of fill
material.

Valley fill. In glaciated regions, material deposited in
stream valleys by glacial melt water. In nonglaciated
regions, alluvium deposited by heavily loaded
streams emerging from hilis or mountains and
spreading sediments onto the lowland as a series of
adjacent alluvial fans.

Water table. The upper limit of the soil or underlying

rock material that is wholly saturated with water.
Water table, apparent. A thick zone of free water in
the soil. An apparent water table is indicated by the
level at which water stands in an uncased borehole
after adequate time is allowed for adjustment in the
surrounding soil.
Water table, artesian. A water table under hydrostat-
ic head, generally beneath an impermeable layer.
When this layer is penetrated, the water level rises
in an uncased borehole.

71

Water table, perched. A water table standing above
an unsaturated zone. In places an upper, or
perched, water table is separated from a lower one
by a dry zone.

Weathering. All physical and chemical changes pro-
duced in rocks or other deposits at or near the
earth’s surface by atmospheric agents. These
changes result in disintegration and decomposition
of the material.

Well graded. Refers to a soil or soil material consisting
of particles well distributed over a wide range in size
or diameter. Such a soil normally can be easily in-
creased in density and bearing properties by com-
paction. Contrasts with poorly graded soil.

Wilting point (or permanent wilting point). The mois-
ture content of soil, on an ovendry basis, at which a
plant (specifically sunflower) wilts so much that it
does not recover when placed in a humid, dark
chamber.
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Figure 1.—Contour stripcropping on Bresser sandy loam, 4 to 8 percent slopes.

Figure 2.—Terraces on Bresser sandy loam, 4 to 8 percent slopes.
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Figure 3.—Deer on Bresser sandy loam, 4 to 8 percent slopes. Cottonwood trees in the background are growing along
Wolf Creek in Haplustolls, moderately coarse, nearly level.

Figure 4.—Eroded cropland on Bresser sandy loam, 4 to 8 percent slopes.



76

SOIL SURVEY

~

\

5
¥
t
\
b\
)

Figure 5.—Sandstone outcrop on Cushman-Kutch complex, 8 to 25 percent slopes.
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Figure 6.—Gullied area on the Elbeth-Kettle complex, 8 to 25 percent slopes.
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Figure 7.—Elbeth-Kettle complex, 8 to 25 percent slopes, in the foreground and Kettle-Rock outcrop complex, 15 to 65
percent slopes, in the background. Light colored ponderosa pine trees have been killed by the pine beetle.
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Figure 8.—Subirrigated native hay meadow on Fluvaquents; nearly level, along Running Creek.
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Figure 9.—Cottonwood trees growing on Haplustolls, moderately coarse, nearly level, along West Bijou Creek. This
area is a good wildlife habitat.

Figure 10.—Alfalfa field on Haplustolls, loamy, nearly level. Trees in the background are growing on Ellicott loamy coarse
sand, 0 to 4 percent slopes, and Haplustolls, moderately coarse, nearly level.
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Figure 11.—Profile of Holderness loam. Figure 12.—Profile of Kettle loamy sand, showing lamellae in the
subsoil.
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Figure 13.—Cattle grazing on Kutch clay loam, 4 to 8 percent slopes. The ridge in the background is Bresser-Truckton
sandy loams, 8 to 25 percent slopes.

Figure 14.—Terraces on Peyton sandy loam, 4 to 8 percent slopes. Snow accumulated on the back side of terraces.
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Figure 15.—Stockwater dam on Peyton-Elbeth sandy loams, 8 to 25 percent slopes. Trees are growing on the Elbeth
soil.

Figure 16.—Eroded side slope of Torriorthents-Rock outcrop complex, steep, showing interbedded shale and sandstone.
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Figure 17.—l.andscape of Torriorthents-Rock outcrop complex, steep.
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Figure 18.—View of the southwestern part of Elbert County. Open areas are in the Loamy Park and the Sandy Divide
range sites. The wooded areas are on Elbeth and Kettle soils. Pikes Peak is in the background.
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.~~TEMPERATURE AND PREGIPITATION

TABLE 1
[Recorded in the period 1963-74 at Elbert, Coloradol
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It can be calculated

plant growth.

, dividing the sum by 2, and subtracting the temperature

1a growing degree day is an index of the amount of heat available for
below which growth is minimal for the principal crops in the area (40° F)

by adding the maximum and minimum daily temperatures
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TABLE 2.--FREEZE DATES IN SPRING AND FALL

{Recorded in the period 1963-74 at Elbert, Coloradol

Minimum temperature

H
1
i
i
Probability i 240 F i 280 F 1 320 F
{ or lower | or lower { or lower
1 T 1
1 t 1
Last freezing i i i
temperature i i i
in spring: } | i
i ] i
1 year in 10 i i H
later than-- H June 9 | June 11 | June 22
1 1 {
t ] 1
2 years in 10 i i i
later than-- i June 14 June 4 June 16
1 ) 1
1 ] I
5 years in 10 i H i
later than-- ! May 17 i May 23 i June 5
1 1 1
{ 1 '
t ! H
First freezing i i i
temperature i ! i
in fall: i i i
1 H H
t 1 I
1 year in 10 | | t
earlier than-- !September 19 | August 30 | August 13
t 1 1
t ] 1
2 years in 10 H i i
earlier than-- |September 25 |September 7 | August 22
1 { ]
1 ! !
5 years in 10 i i H
earlier than-- | October 6 |September 21 {September 9
i i i
TABLE 3.--GROWING SEASON LENGTH
{Recorded in the period 1963-T%4
at Elbert, Coloradol
i
i Daily minimum temperature
H during growing season
1
t
Probability | Higher i Higher ! Higher
i than i than i than
i 240 F i 280 F i 320 F
I Days 1 Days i1 Days
1 1 H
t 1 t
9 years in 10 111 i 88 i 63
1 1 1
I t t
8 years in 10 | 121 i 99 t 74
1 1 1
t 1 1
5 years in 10 } 141 i 121 i 95
1 ] [}
1 t ]
2 years in 10 | 161 i 142 i 116
1 1 1
] H 1
1 year in 10 | 171 i 154 | 127
1 1 1
t 1 ]
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TABLE 4.-~ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

T T T
] i 1
Map i Soil name ! Acres IPercent

symbol | : ;

: : :

= : :
1 {Ascalon sandy loam, O to 4 percent SlopeS—=c—cceamcmcmmmmccoc— e c———— ———— e 1,430 1 0.2
2 jAscalon sandy loam, 4 to 8 percent SlOpeS=—=eececocmccacmcccmcc—————— e ] 9,350 | 1.5
3 {Baca-Wiley loams, O to 4 percent SlopeS—=————m oo e e i 8,870 | 1.4
y {Bluerim-Peyton sandy loams, 8 to 20 percent S1OPEeS—e—mmmmmmm—e— ;.. m e ! 8,910 | 1.4
5 iBresser sandy loam, 0 £0 4 percent SlopesSe—emmmmm oo o o ——— 21,810 1 3.4
6 iBresser sandy loam, 4 to 8 percent SlopesS—sm——mmm oo oo e i 114,500 | 17.8
7 iBresser-Cushman complex, 4 to 20 percent sSlopeS—me—mmmmmmna- mm———— o —— o] 14,100 | 2.2
8 iBresser-Stapleton sandy loams, 8 to 25 percent S1OpeS——ceccccccmmmmcccce——————— -} 16,720 | 2.6
9 iBresser-Truckton sandy loams, 8 to 25 percent slopeS-e-—cmcaccono- o ——— R | 65,690 ! 10.3
10 iBrussett loam, 0 to 4 percent SlOpPeS——eeci oo oo oo e ! 11,570 ! 1.8
" iBrussett loam, 4 to 8 percent slopeS~emmcmmemuca D mm——— ——— e 10,410 | 1.6
12 iConi loam, U4 to 15 percent S1OpeS——-——emcccmmmmcmcc e~ ————— e e e e et e et e e i 9,930 | 1.6
13 {Cushman loam, O to 4 percent SlopeS—emmeccocccmmmanaao e e ——— ! 800 | 0.1
14 tCushman-Ascalon complex, 4 to 15 percent slopeS—==—ecewea—= e i e ot e o o o o o e e e e e e et e e e e { 37,160 | 5.8
15 iCushman~Hargreave complex, 8 to 15 percent slopeS——==sw== mmmem——— e —— H 20,820 | 3.3
16 iCushman~Kutch complex, 8 to 25 percent slopes--=—me-- O o—— e ; 30,000 | 4.7
17 iElbeth sandy loam, 4 to 8 percent slopeSemme-mc—cmccaco et e e m ! 6,620 | 1.0
18 iElbeth-Kettle complex, 8 to 25 percent slopeS-—esw—-s—occmamaea= o ot e e e e e e e e o ! 8,570 | 1.3
19 iEllicott loamy coarse sand, O to 4 percent slopeS—mswmemos—x ———— e 9,490 | 1.5
20 iEnglewood clay loam, 0 to Y percent SlopeS—mmmsms oo oo oo oo e e i 1,260 | 0.2
21 {Fluvaquents, nearly 1evele—e o e oo e [ P 510 | 0.1
22 iHaplustolls, moderately coarse, nearly levele—e—oeceoeamm o ccceeem e { 10,950 | 1.7
23 iHaplustolls, loamy, nearly leveleme——mm oo oo oo e et e e g 17,270 | 2.7
24 iHeldt clay loam, O to 4 percent slopes-—meewaex e et i e ot et e ] 8,330 | 1.3
25 {Holderness loam, 0 to 4 percent SlopeS——w=somoomco oo oo e mon o ot e ot e ! 1,370 | 0.2
26 {Holderness loam, 4 to 8 percent SlOpPeS—-c—eocccmm oo e e ! 1,090 | 0.2
27 {Kettle loamy sand, 8 to 15 percent SlopeS—=—e——scccmmccmcomma——— e et e e ; 710 ! 0.1
28 iKettle~Rock outcrop complex, 15 to 65 percent SloOpeS=——eeecemm oo omcmcc oo oo ! 5,940 | 0.9
29 iKutch clay loam, 0 to 4 percent SlopeSe—e—ecccccccmmmo oo e ] 3,480 | 0.5
30 iKutch clay loam, 4 to 8 percent SloOpeS=m—mmmocococmmmonoaao o it e ] 21,840 ! 3.4
31 iKutch-Louviers complex, 8 to 25 percent slopeSe—ememmmscmaeecoas U i | 11,8450 | 1.9
32 {Nunn clay loam, 0 to 4 percent Slope@S—me—ee oo oo e e e ] 26,180 | b1
33 fNunn clay loam, 4 to 8 percent slopeS--=acwmce- o et ot e e | 8,670 | 1.4
34 iPeyton sandy loam, 4 to 8 percent slopeS---wememmoomcmmacnaan m————— ——— e ] 10,340 | 1.6
35 iPeyton-Elbeth sandy loams, 8 to 25 percent sSlopeS-m—smesceco—- e ————— s} 14,060 | 2.2
36 iPeyton-Pring complex, 8 to 25 percent 5lopeS-w-s=sc-mmcccumnan PRSI fmmemam——— i 9,080 | 1.4
37 {Pring coarse sandy loam, 4 to 8 percent slopeS-e=ee——c-n —————— e - | 1,020 } 0.2
38 iRenohill clay loam, 4 to 8 percent slopeS-emememecmcmemcaaanas e ——— s ! 1,910 { 0.3
39 iRenohill-Louviers complex, 8 to 25 percent slopes-meesme—-x ——m—— o ——— ———— 10,750 ! 1.7
40 iTorriorthents-Rock outcrop complex, Steepmem—ecc—comcamm oo e ———— ! 3,380 ! 0.5
41 iTruckton sandy loam, 4 to 8 percent slopes——=-wemeoa- mmmem———— s | 11,570 | 1.8
42 iTruckton-Renohill complex, 8 to 25 percent S1OpPeS—————mcccmmmmcmmmccccce e ——— ! 5,800 ! 0.9
43 {Weld loam, O to U percent SlopeS——e—emommccm e e e e tn am e 2 e e e e e o ! 20,710 | 3.2
by “{Weld loam, 4 to 8 percent slopeS—-—=ememcocom—aac e e e o e e et e 2 e e e 2 o o et e e e e 1 6,790 | 1.1
45 iWiley~Baca loams, 4 to 8 percent SloOpeS—memmmmmmome oo e ————— -_i 18,360 5 2.9

{ | = ———— pommm————

E Totalemmmoem- B e mm———— e 639,960 | 100.0
! ]
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TABLE 5.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES

[Only the soils that support rangeland vegetation suitable for grazing are listed]

Total production
1

T T T T
I 1 1 t
Soil name and H Range site name i i ! Characteristic vegetation {Compo-~
map symbol | {Kind of year | Dry | isition
] ] iweight | ]
‘ ! TLb/acre] BT
i i | | |
1, 2emmememmeea-wa-|Sandy FoothillSes«wswccmmmmuaa--jFavorable { 1,500 {Prairie sandreed-—--—csmmcmm—x i 20
Ascalon i iNormal i 1,200 iNeedleandthread=s==essssmnum==si 15
i {Unfavorable | 800 !Sideoats grama-ssmme—o—mooomm———" {15
] | ! {Blue gramass—e=moea—=- s} 15
i i | {Little bluestemewmmcomcmmmnn—— b 15
i i | 1Sand bluestemememmem ————— HE
t i | IBig blueStememmemmomomoeemcmn—— o5
i ] | 1Sand sagebrush-mecmmeccmcnene—- i 5
i i i i i
3%: i i i i i
Baca~csrecmom iLoamy FoothillS~=smeewm—wcs~w-o-|{Favorable ! 1,600 {Western wheatgrass—-==--- e t 35
i iNormal ! 1,100 |Blue gramassssssssscmomco=——=- i 25
i iUnfavorable | 800 {Green needlegrass—--=--c=====- ' 10
i i ! 1Sidecats gramassem—seoeaccomsae=i 10
i ] } {Prairie junegrasse—wem—s=-om—- E 10
‘ | | | ,
Wiley~emmuommanaa—m 'Loamy FoothillS~e=ww==scwscsna--|{Favorable ! 1,600 iWestern wheatgrass---==--=- ——=} 35
i {Normal ! 1,100 {Blue grama=-sememe=c- e —— V25
! iUnfavorable | 800 !Prairie junegrassS-—=smmem-o-sascs i 10
i i ! IGreen needlegrass—seemmmmmmeame=i 10
i H } 1Sideoats grama-mmem—m——ommmmmm—= Y10
i i i i i
K ] i i i i
Bluerimeseewcew—-esjSandy Divides—sescssoocua~ seww-~}Favorable { 2,000 {Blue grama---————--—-—«-~—-—--—-{ 15
i iNormal ! 1,200 {Prairie sandreed-w=-==-~~ ——— 115
i lUnfavorable | 700 !Needleandthreadse-sesmmwscmecannei 15
i i ] ILittle bluesteme—memmmmmmoa—e= {10
i i | 1BlUegras Secemmmmmoan——m= ————— {5
i | ! !Sand bluestememmmmmmmmmonam——— i 5
i ] ! ITndian ricegrassee—emmomn—mman= 5
i ! | !Prairie jUNEErasS====—m=—==c==-= 5 5
i ] i ! i
Peyton----=~ w-mew-~}Sandy Divide-~wmcwwe- ———————— {Favorable ! 2,500 iMountain muhly-=sem=—cmmm——sos- {25
i iNormal ! 1,500 iSand bluesteme---« B i 10
i iUnfavorable | 900 i{Little bluestem-em——=-oo—o= ==} 10
i i i IPrairie sandreed-—mwec—smcom== i 10
i i i {Blue grama-mem=——=—momman—~ ———=] 10
i i ! IPrairie junegrassssmssmeemc—s-ei 10
i i ! IWestern wheatgrass——==—==sa=o= {10
{ i ] i i
5, Bmemmmmmmnsnnana=iSandy Foothill§~=ewemmmmwe-sc-{Favorable ! 1,800 {Prairie sandreed=--~=co=cm=o-= i 20
Bresser ] iNormal | 1,500 }Blue gramae-=s-—=s-e=mmocao—ao= {15
i iUnfavorable | 1,000 |Needleandthread—=---==c===w-—- {10
i | ] !Little bluestemeecememomonnm c==} 10
i i i {Prairie junegrass---==-========{ 10
} i { 1Sideoats gramas=seme=scwsmanaat 10
i i ! 1Sand blueStememmmmmmmmmm e i 5
i i ' 1Sand dropseedssmmmmmmemommmnnnx iP5
i : ! iWestern wheatgrass——===—=sm=== to5
i i i {Fringed sagebrushess=—scemscmm=i 5
i i i i {
T*: i i i | t
Bresser-e~-=--~ ~=~{Sandy Foothills~emmecmecenex ~~|Favorable { 1,800 {Prairie sandreed----===m=m=--= i 20
i {Normal ! 1,500 {Blue grama-==-- e —————— V15
i 'Unfavorable | 1,000 {Needleandthread---~--=- ———— 110
i i | iLittle bluestemwe—wwmx cmmmmmm| 10
{ i | IPrairie junegrass-——=scmmmmoa=- {10
i i [ iSideoats grama--—ssmemmanc=s-==i 10
i | ! 1Sand bluestemeememmocmmamanmn—— .
i ] } 1Sand dropseed-secmmmmmcommmmse=mi 5
i } i IWestern wheatgrass-em———=~eco== i 5
i i ! {Fringed sagebrush~~~--—~—-~~--i 5
i i | i {
Cushmane==scenew-silLoamy Foothillg~sewmcsmnnae «~~}Favorable i 1,700 [Western wheatgrasseeecmmmncm=ni 35
i iNormal {1,200 |Blue gramame—=messecssmmmmmm==t 25
i {Unfavorable |} 800 |Prairie junegrass-s=ssmmmse=sca=i 15
i H ] iNeedlegrasS~cemmmmmmmmm—mcnen=i 10
i i ] 1Sideoats grama-~swecmmommommm= i 10
i ! ! {Sedgemmmmmmeammmnn—e e -~} 5
{ i } i

See footnote at end of table.
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TABLE 5.-~-RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

T T Total production | 1
Soil name and i Range site name H i i Characteristic vegetation {Compo~
map symbol i iKind of year | Dry | tsition
! i jweight | ]
! ] Lb/acre] T Pot
i i i i P
8*: i i ] | i
Bresser-~weewwe-w-~iSandy Foothillseeecceocuwuceoa-.iFavorable 1 1,800 {Prairie sandreedescsemccmanacccs! 20
1 {Normal 1 1,500 {Blue gramame=ssecscoceccmaaann! 15
| {Unfavorable | 1,000 [Needleandthread=—eeec- mmmenea=} 10
i ! i fLittle bluestem———-- e ! 10
| i i {Prairie junegrasseeececmvcmcen=] 10
i i ! |Sidecats grama——eme—m—eacoa- ———=! 10
i i ] {Sand bluestem-ce-cccmcmncacuaa] 5
] i i {Sand dropseed===ww-x ——— - I 5
i | ; {Western wheatgrasseee-cmmama-s} 5
i | i {Fringed sagebrush--meeemmmas -1 5
] 1 H t )
4 I ] t t
Stapletoneew—wcew-csiSandy Foothillsemmeocomanao ~~~{Favorable { 1,500 [Blue grama-—-eececmcmcccmcac o 120
| iNormal i 1,000 {Prairie sandreed-s~scwcomcmmneana] 20
i iUnfavorable | 800 |Little bluestem--meecocmacaan! 10
i i ! iSideocats gramas~—eme—mo- e — Y10
i i ! iWestern wheatgrass-——«—=—mcmcann ! 10
i i [ iNeedleandthread—weccecccccnuunas! 5
| ! i IMountain muhly-—=-ceommmmenano —e=l 5
i { i iThickspike wheatgrass—————wo-- i 5
i ] i |Sedge~mecemaanan ————————— e i 5
5 E E {Prairie junegrass—weccmcemmaan i o5
[} 1
9% | 5 E | |
Bresser—ewecwwoccosiSandy Foothillgmmemmeoacnan ~~~~{Favorable { 1,800 |Prairie sandreedem—eme= s 20
i {Normal i 1,500 {Blue grama-——cecmmmmcmmnco- ———l 15
i iUnfavorable | 1,000 {Needleandthread—w—w- —————— ———=! 10
1 i | iLittle bluestemesececmucuaaunai 10
i ] i {Prairie junegrass—--——comommn- i 10
] i ! |Sideoats grama~eeecccccmmmnaoa {10
i i ! {Sand bluestem——moo—omccmom s 5
i ' ! {Sand dropseed—s————mcccao commnl 5
i i ! IWestern wheatgrass———eemmmeeox i 5
i ' i iFringed sagebrush——-—w-- o=l 5
1 1 H ] 1
1 I L] 1 I
Trucktoness—sceww-ciSandy Foothillseewwua- EEE T ~~{Favorable i 1,500 [Blue gramae———-ecooa= e ————— 20
| {Normal ! 1,200 |Prairie sandreedmm—mem—me—ceaa— i 20
] {Unfavorable | 800 {Needleandthread==——e-- =] 10
i i ! {Sand dropseed-s-eecmmmcmccaanan {10
i i ' {Sidecats gramas=—scemccmamaeun! 10
! i 1 {Western wheatgrass——cecocmanan i 5
i i ] |Sedgemmenn ———— ———————— -~-} 5
i i | {Sand sagebrusheecececccccmmunanl 5
i ] i i !
10, 1lesccccncnnncailoamy Parkeeceecoecacccccncacmaa!Favorable i 2,000 {Mountain muhlyeeeommmmmaana. --} 20
Brussett i {Normal { 1,400 {Arizona fescU@mcmwcmmmmma——-— -=} 15
i iUnfavorable | 1,000 |Prairie junegrass-——mmeeeococa- I 10
i | H iWestern wheatgrass—wcemrmmmnaan P10
i { i {Needlegrass——emecommmmmmm e {10
i i i IBluegrasseememmsmmmnmmm PRPUNEPRpEP S
| ! ! {Parry oatgrass—eces—mccmmmmeoo. i 5
| i ! ILittle bluestememeccmmme-s el 5
! i ! {Nodding bromegrass————-—mmemux i 5
E E E fElk sedgemmmmmmnns ————— -—----E 5
t t ] 1 ]
12 e ~iLoamy Park------ —————— w=w=ee--{Favorable i 1,800 {Arizona fescu@=mmmewn e —— {15
Coni i iNormal { 1,500 }Mountain muhly----—cmccmmmncaa! 15
i iUnfavorable | 1,200 {Western wheatgrasSecceemeeeaa=! 15
i ' ! |Bluegrass=eeccmmmemmmmmn————— {10
i i ! {Parry oatgrass—essw—cmcacmana=! 10
i | i 1Blue grama~———sccccmmma e Y
{ i i iLittle bluestemecemmmcccccuucan] 5
i i i iNeedlegrass—wecomuaa e H
i ] ! 5Prairie Junegrassemcemmcmamano i 5
1 1
1 H [}

See footnote at end of table.
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TABLE 5.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES~-~Continued
T ! Total production | i
Soil name and i Range site name i 1 | Characteristic vegetation {Compo~
map symbol | iKind of year | Dry | isition
i i iweight | i
i i TLb/acrej i Pet
1 1 1 1 ]
] 1 1 ! ]
13mm e s 'Loamy FoothillS~wmewmemeececw-w-c-{Favorable { 1,700 {Western wheatgrass-—«-c—wo==== i 35
Cushman [ iNormal { 1,200 |Blue grama--s=escocmnmmmacenas i 25
| iUnfavorable | 800 |Prairie junegrass-—=—em-=—cocoa- i 15
H 1 i INeedlegrasS———scmmmmmmmmmaca==i 10
[ i | 1Sideocats grama-ec—c—cemmnm——aas- -1 10
i { i 1Sedgemmrmmmmmmmmm e m s ema | 5
i i i i i
14%; i ] i i i
Cushman---cee- ww-~!{lLoamy Foothills—sccrecmmmmmmax tFavorable ! 1,700 |Western wheatgrass——--cco-==== i 35
i INormal 1 1,200 }Blue grama-—s—s—scscmcmmmocaacas i 25
i iUnfavorable | 800 |{Prairie junegrass-—es=—=——me=e--- i 15
i i i INeedlegrasscmmmmmmmmcnmmmmm——— i 10
i i i {Sideocats grama—-—--—-- e ————— i 10
i { | |Sedge=wommmw= ——————— ———————— i 5
! | | ! 5
Ascalon--«=wemm——-" iSandy Foothills~eeccmmmcmananx {Favorable ! 2,000 {Prairie sandreed-—eec-cowecam=m i 20
i iNormal i 1,400 {Blue grama--es—e——me——camo—coo= i 15
i iUnfavorable | 800 !Needleandthread—ececsccmcaamman— i 15
i i | 1Sideocats grama——ee———cmman—can i 15
| | ] iLittle bluesteme—cocecmmmmm——— i 15
i i i !Sand bluestemem—mmmoccmaenn——— i 5
| i i IBig bluestemMemmmmsemmmmmmn———— i 5
t H i !Sand sagebrush-————-mccrmmm—a= i 5
i i i i i
1 5* H ; l ‘ { ‘
Cushman—-sw==—omm—-— {Loamy Foothills-—ememue—-" —————— {Favorable { 1,700 [Western wheatgrass—ssssse—co=- i 35
H iNormal ! 1,200 {Blue grama-—-—-—=—s———me——ea——== i 25
t {Unfavorable | 800 !Prairie junegrassS—=—escsmmco=- i 15
i H | INeedlegrass—mmm—ormmmmmmmn———— i 10
i i i 1Sideoats gramas———cosomcmmmm—— i 10
i | ! |Sedgemmmmmmmm e i 5
{ ! { ! i
Hargreave——-=—weewx iCobbly Foothills~esommmannmaax {Favorable ! 1,700 iWestern wheatgrass——--==-====- i 35
| iNormal ! 1,200 |Needleandthread~~w=—emes——wwou=m i 15
| {Unfavorable | 800 }Blue grama——-s=——mcmmmmmmoa—o— i 10
| | H ILittle bluesteme—ww=—w=~ cmsmmemem] 10
t ! i ISideoats grama--——e==m=m——e—-—-= i 10
i i | IPrairie junegrasse——sesnmmean- i 5
i 1 | {Fringed sagewort—-——-ew—me——-- E 5
1 1 1 ]
1 1 1 ! 1
16%; i { i i i
Cushman---e=e=mwew- iLoamy Foothills~=wwm=mea- ~---~{Favorable { 1,700 {Western wheatgrasse—som===s-=={ 35
i iNormal 11,200 }Blue grama—-——sm=sem—mm—ao—mo-- i 25
{ IUnfavorable | 800 {Prairie junegrasS—ecewaocam—sa- i 15
i H ! INeedlegrassmmmmmmmmmmmmnmen i 10
i H i iSideoats grama-s=mm=m==- ittt { 10
i i i 1Sedgemmmmmmm e i 5
i { | i i
Kutch-memosammnaaa iClayey Foothillssemmmmecmmmmeax" {Favorable { 1,200 [Western wheatgrass--==--==c=-- i 50
{ iNormal i 900 !Green needlegrasS—=s=csammnca= i 10
i {Unfavorable | 600 !Blue gramam—=————-coemcmmnm——— i 10
i ! i {Fourwing saltbushemsmmmmaceesni 10
| i i 1Sideocats grama———s==scmmmmm——e- i 5
' | i i i
19-m s e {Sandy Bottomland———scecmmamanax iFavorable ! 1,500 lSwitchgrass—em=—mo——oommmamma= i 30
Ellicott t iNormal { 1,200 {Sand dropseed----- o —————— i 15
i iUnfavorable | 800 |Prairie sandreed~--swmecmano——x i 10
t t | iSand bluestem-smsrrmmmrem————— i 10
i i i 1Sand sagebrush--=cew-ccoona—-- i 5
{ i !

See footnoﬁe at end of table.

{Sand sagebrush
k)
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TABLE 5.~-RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT

COMMUNITIES-

~Continued

SOIL SURVEY

Total production
T

T

1
iCompo~

1 T T
1 I ]
Soil name and t Range site name i i i Characteristic vegetation
map symbol i {Kind of year | Dry. | isition
i i iweight. | i
] i iLb/acre; { Pct
i i i { i
20— m e iClayey Foothillgmmmemmmcccaaann |Favorable { 1,500 {Western wheatgrass————w--- e U0
Englewood ! {Normal i 1,200 {Blue grama—-ec——scecocmcmmmmaan. {15
i iUnfavorable | 700 {Green needlegrasSem—emmmmmm——— i 10
i H t {Fourwing saltbush-eeecemmmmcme= i 10
i i i fLittle bluestem———ceecccuanao I 5
i i i 1Sedgemmm e e i 5
| i H | BluegrassS——mmecommamcmcmacanan i 5
1 5 i EIndian ricegrass———-—-- ——————— Y
1 H
t ! I ] t
B il et L LT iClayey Foothills—mmmmmccmnuan {Favorable i 1,500 {Western wheatgrass——-—-—woo——a- i 45
Heldt { iNormal 1 1,200 {Green needlegrasS—=———commmmnn i 10
i tUnfavorable | 500 {Indian ricegrasS~ee—e—mmcmano i 10
i i i {Blue grama--—eececmmmemm o t 10
i H i {Fourwing saltbusheec—womemmco i 10
i i i {Prairie junegrass-—-—-——ecccmona- i 5
E 5 i iBluegrass --------- e ——— i 5
]
1 1 1 t I
25, 20mmmmmmmnn——an iLoamy Park-—eeeecmmmmccccceen {Favorable | 2,000 {Mountain muhly—s=ccommmmmceoean 120
Holderness H iNormal | 1,200 {Wheatgrass-=meeecommomcmmmeno i 15
{ {Unfavorable | 900 jArizona fesCUe-=-ocmmmcmcmmnna i 15
i H i {Prairie junegrasse-c-cecamcaa-. i 8
i i H 1Blue gramas—e—meomcmaa i 5
i H i {Needleandthread-——--=cecomaaaao i 5
1 i i iBluegrass——meccmman- ————————— i 5
H i i {Elk sedge—===—mmmmm oo i 5
{ i 1 iMountain bromewe—ec—mcammmmmmeoo i 5
H 1 1 1 1
] 1 ] I I
29, 30=mmcmmm—————— iClayey Foothills—mmmmmocccanns {Favorable i 1,200 |{Western wheatgrasS——=—e—mmmaoco- i 50
Kutch i {Normal i 900 {Green needlegrasSe—ec———cocmmmn- {10
H {Unfavorable | 600 {Blue grama—-ee=ceccomccommmmcoen i 10
i i i {Fourwing saltbushemmecocwaao 110
i i i {Sideocats gramasesceeecammmmnnns i 5
i b i i |
31%: i i | i i
Kuteheemocmm e iClayey FoothillSmmmmmmoocaaauas iFavorable 1. 1,200 {Western wheatgrass——-——eeocommna- i 50
i {Normal i 900 {Green needlegrass«e—cmemmmme—=— {10
! iUnfavorable | 600 |{Blue grama=—-secocmcmommmmnon. i 10
i i ! {Fourwing saltbushee—ewcacmmmaoo i 10
! E E iSidecats grama-e—emeemaean ---=i 5
1 [} ]
1 1 ] 1 I
Louviers-—eeeccmua. iShaly Foothillsmemmmmunmncanan {Favorable H 800 |Western wheatgrass-——eemaccomna I 25
| iNormal i 700 {Sideocats gramaweescsc—wonmeaaaa) 10
{ {Unfavorable | 500 {Little bluestemeeecmccanamanan {10
i i H {Blue gramaesececcmoomax | 10
{ i i {Needleandthread=—=eecmaomcacun i 10
i { i {Green needlegrass—e—o- ———————— i 5
| ! | iSpike muhly———-mommm e i 5
i | t iWinterfateem o a o i 5
t 1 1 1 [}
] 1 ] 4 t
32, 33~~cccc—mcwcacaa|Clayey FoothillSmeomcmmmmmmanan {Favorable i 1,300 |Western wheatgrass«———ssceem——a-! 40
Nunn | iNormal i 950 {Blue grama-=—--- ————— ———— 115
i {Unfavorable |} 800 {Buffalograsseesmccccnanmmmnnan! 10
i i H {Fourwing saltbusheeeceomaamcaa. {10
i H i iNeedlegrassmememammmm o cmee {10
i i E EIndian ricegrass—-—-e—comemmannan i 10
1 1
I ] I 1 t
L e —————— ~~=1Sandy Dividewweemommmmama {Favorable i 2,500 {Mountain muhly-—-ecommmaommoaa. i 25
Peyton i {Normal ] 1,500 {Sand bluestemewewsscmmcmmnnana) 10
i iUnfavorable | 900 {Little bluestem—=ccecaccmmns -=1 10
t i H iPrairie sandreed««sesecocccaaoao i 10
i | i {Blue gramac—-meococ oo {10
i i i {Prairie junegrass-—---- o} 10
i H | iWestern wheatgrasseeesmocoaeaoa i 10
1 1 1 ]
1 1 1

See footnote at end of table.
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TABLE 5.-~RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES~~Continued

Total production

T H H T
I 1 1 {
Soil name and H Range site name i i ! Characteristic vegetation { Compo~
map symbol i {Kind of year | Dry | isition
] i 1 i 1 1
i i iweight 1| i
i i TLb/acre] T Pc
i i i i i
35%: i i i | i
Peyton-mem=wewss——|{Sandy Divide--==== e —— {Favorable { 2,500 {Mountain MUhlyemsmmmmenmemenen| 25
] 1 1 1 1
i {Normal ! 1,500 [Sand bluesteme——csrammmmtocnnn; 10
i tUnfavorable | 900 |Little bluestemMes=wwmosmmunam=i 10
i i | {Prairie sandreed=e=memmme—cansi 10
1 1 | {Blue grama-——....--..........-_..-......u.} 10
i 1 1 !Prairie junegrass-eosscso—a- ~=] 10
: i i IWestern wheatgrassemmeemsa—w-=i 10
1 t 1 1 1
{ i ! ] 1
Elbeth. i i i ] i
| t | i i
36%: i ] i | i
Peyton-weemwa- wwe-lSandy Divide~msmmmemmmcesawaw-{Favorable ! 2,500 {Mountain muhly-=-w-seo—w- ~-~~~E 25
i iNormal ! 1,500 iSand bluestemes=—mscmmmmumesa—i 10
i iUnfavorable | 900 !Little bluestem-—ssommmmmamn— i 10
i i i IPrairie sandreedes-smmecmesnsawi 10
! i i IBlue gramas—s—=mmmmemoaesacnea-i 10
| i ] !Prairie junegrasse—essssecoca- 110
i i t IWestern wheatgrassmmeeeseesam=i 10
1 ] 1 ] 1
I 1 I ! t
Pring-ceemscea—o- ~w~jLoamy Parkesesce—ccomcann~ wsswmwman|Favorable {1,800 i{Mountain muhly-«ce-esscoane —-——3 25
i iNormal ! 1,600 iArizona fescuUe—semmmsnmcmmmmaani 20
1 I 1 1
i iUnfavorable | 1:200 INeedlegrasse—e—mmmmmmmamammaewel 10
! i i {BlUEErassScmmsrnmmmmmmmamnneaei 10
! t ! IParry 0atgrass—esscmmommnmann~ i 10
i i i 1Blue gramas—sssemmmmesmsenmanni 10
i ! H {Prairie junegrass—e———-ceacum—- i 5
| | { {Gambel oak~-—-—--~~--—_--~—_~—= 5
1 ! 1 1 1
1 1 1 1 t
3T msmmr e wew-—i{lLoamy Park-s-=-e=—--- s“wsenamew{Favorable i 1,800 }{Mountain muhly«-——~---~-—~—-~-i 25
Pring | INormal ! 1,600 {Arizona fesCuew—secscmmnnmcmmns] 20
| {Unfavorable | 1,200 INeedlegrasseesmeemmmmmmnmeaema=i 10
i | ! IBLUEEIASS = s nim amon o im om n s s i e o {10
| i | {Parry 0atgrass-sessmmmmmcnc=e=i 10
i 1 ! IBlue grama-sss—ssmmenemcoa—nanei 10
i ! | IPrairie junegrasseememmes=swc=i 5
i i 1 {Gambel OaKwmesmomcmmmmtma— - ~~E 5
1 1 1 1
1 I I I I
3B e {Clayey Foothillse=w-e-ssenswww~|Favorable { 1,400 !Western wheatgrass—--sssom=-- -1 40
Renohill E igo;mal o1 E 1,128 E%;een needlegrass—~~-—~-—~-—-—E 12
u T QM wan e o vt i om o e o
; E nraveradte E ! iBigesggegiush—~-———-—-«-——-—~-E 10
i | 1 ICusick bluegrass«e—wcem—caa—- -t 5
! v ! {Prairie junegrass—=es-—ssmwe-=i 5
i H 1 {Sandberg bluegrass~=—smsm=mmm=m “--} 5
i i i IThickspike wheatgrasseessce===i 5
1 1 1 t I
1 1 1 1 !
39%; i i | i i
Renohillewemsscwwax iClayey Foothills—=w==wwswscaw-iFavorable ! 1,400 |Western wheatgrass----- ~—-~~-—E 40
i iNormal ! 1,100 !Green needlegrassm=wsescsmsmmcai 15
I R ! ) 1
i iUnfavorable | 750 1Blue Eramae=—sscsossmnmmmm—m-" wmem} 15
i i i iBig sagebrush--—~-——-—~--——-—~{ 10
! i H ICusick bluegrasse———commrmma—= HEY
i i i {Prairie junegrasseecemece==sse=i 5
i | i iSandberg bluegrassee—c=m===- -1 5
i i i iThickspike wheatgrass«e=mw—e-- it 5
1 H I 1 H
H 1 I I 1
Louviers««ese=~=wu=s{Shaly Foothills-ee-- cssememmw-|{Favorable i 800 {Western wheatgrass—-——~~—~-—-—§ 25
! 1 H ! i
i iNormal i 700 {Sideoats gramas—emwesm--= e o e i 10
i iUnfavorable | 500 !Little bluestemesscwumcmmmnne= i 10
i | i |Blue gramae————=—sammmmmm————— i 10
i i ! INeedleandthread=semmemmmmn—ua=i 10
| | ! IGreen needlegrasSem——==x= B el )
t i 1 iSpike muhly......-....——....~—-..-——..-'l 5
i 1 i
t 3 1
] 1 1

IWinterfatemeeme e ammaamcea—— i 5
! 1
J 1

See footnote at end of table.
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TABLE 5.~~RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES-~Continued

SOIL SURVEY

Total production
T

H
]
{Compo-

T T T
! 1 I
S0il name and i Range site name i i | Characteristic vegetation
map symbol | {Kind of year | Dry | isition
i i jweight | i
i i iLb/acre] | Pct
i | i i P
Blecorrmncmnccnnan{Sandy FoothillSewcwcsoonucamaan!Favorable ! 1,500 {Blue gramac———o- e ——— ---1 20
Truckton ! iNormal 1 1,200 {Prairie sandreed«-—ceccmmumacs] 20
i iUnfavorable | 800 {Needleandthread«ee—mwmeun ———— i 10
H i i iSand dropseedecemuccccsmccmmnna! 10
i i i 1Sideocats gramacs———w--o e 10
H i i iWestern wheatgrass-swescs—wccaa| 5
! i ! |Sedge—~wmmmmmmnn e —————— | §
| H ! {Sand sagebrusheeeeccccccuaa| 5§
i | | i i
o, i ] i i i
Trucktonewsewcecwece-iSandy FoothillsecewmencccuuaanliFavorable i 1,500 {Blue grama——=--- e | 20
! iNormal i 1,200 {Prairie sandreed«=cucemecuscauca] 20
! {Unfavorable | 800 iNeedleandthread—sscseccceammcan! 10
! i | {Sand dropseed-sw=mcmcmcncnceaa] 10
! i 1 iSideoats grama—m=-- ————— “===={ 10
H | H {Western wheatgrasse—ececccaaaa! 5
i 1 | iSedgecmmm e} 5
! i E ESand sagebrushececamucaccccuna! §
[} ! H
I ] ! 1 t
Renohilleeeomeas ~~{Clayey Foothillseeommu o ~~««--{Favorable i 1,800 {Western wheatgrass-ese—wsmmca-=! 40
i iNormal { 1,300 {Green needlegrasS—c—ce—eommmu- -1 15
H tUnfavorable |} 750 {Blue gramaes=swsmecsccncommmmenme=! 15
i i H iBig sagebrusheeemee e 10
! i ! {Cusick bluegrassSec-sscwmcacaa- HEY
i | | {Prairie juUnegrass—m=ee-mmmeman iP5
! i i 1Sandberg bluegrass«eccccncnnaa) 5
! i i EThickspike wheatgrasseec—ceae-! §
i i | i |
43, 4lcmccccn ~—=~jLoamy Foothillseecoumuanas ~~~~~{Favorable i 1,600 {Western wheatgrass————w—w-- —wm-i 35
Weld | {Normal i 1,000 {Blue gramaseswsaccoccocmmmnenaa) 25
i {Unfavorable | 800 {Sideocats gramas———e—ecocaa- —we—i 10
i | ] {Prairie junegrass—=wsseewamca! 10
H i i iNeedleandthreadmmmecoocmauonano i 5
i | { Sedgesccmom ] 5
i | i i i
45*: i ] | | |
Wiley-w-wwwseececaiLoamy FoothillswwsummmnueuoncriFavorable i 1,600 {Western wheatgrass——--«- “—mee=] 35
H i {Normal i 1,100 |Blue gramase—swcoccmacmmmmnens} 25
H {Unfavorable | 800 {Green needlegrasS«-w—mscmmauas! 10
H ! ! 1Sideoats gramasescccmccacaaaas! 10
| E i iPrairie junegrass———-—-- R el I ]
i i i i i
BacgemswmosnscwnaociLoamy Foothillsemwuuuccmmmaaa!Favorable i 1,600 {Western wheatgrass—————m—-- ~=-={ 35
! iNormal 1 1,100 {Blue gramawecescecccccnmaamanen) 25
{ iUnfavorable | 800 {Prairie junegrass—c-—ceeccomuman i 10
] i ! {Green needlegrassessseccaaaeaa} 10
! | 5 {Sideocats grama~-=——-- cmmmnmeewa! 10
| i i i

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY

[Only the soils suitable for production of commercial trees are listed.

information was not availablel]

Absence of an entry indicates that

97

Douglas~fir, white

fir,

blue spruce.

i 1 Management concerns T~ Potential productivity 1|
Soil name and i0rdi~ | Equip- | ] ! ] 1 t
map symbol Ination! ment }Seedling| Wind- | Plant | Common trees isite | Trees to plant
Isymbol! limita-imortal- { throw {competi-i {index|
i i tion | ity | hazard | tion | | i
T T T T T T T T
] 1 ] ] 1 ] i 1
i i i ] ] i i i
Ll e T LT ! 60 1!Slight 1!Slight |{Slight {Slight {Ponderosa pine-~----} 52 |Ponderosa pine,
Elbeth ! i ! 1 i H { { Douglas~fir, white
i ] i i ] i ] { fir, blue spruce.
1 1 1 t t 1 H ]
1 1 1 1 1 1 ] ]
18%: 1 i i i i 1 ] 1
Elbethememocmcamna ! 60 |Slight {Slight {Slight {Slight {Ponderosa pine-=-=-~- ! 52 {Ponderosa pine,
i i | i i i i ! Douglas~fir, white
i i i i i i i ! fir, blue spruce.
i i i ] ! ] i i
Kettle—ccecomumuax ! 50 !Slight {Slight |{Slight {Slight {Ponderosa pine~==-~-} 62 {Ponderosa pine,
i | i i i { i ! Douglas~fir, white
i i i | ] i | i fir.
i i i i i i 1 |
P R aalataia seweel 50 18light {Slight }Slight {Slight iPonderosa pine--~--- { 62 }Ponderosa pine,
Kettle ! | i H i t | H ! Douglas~fir, white
i i i i i 1 | i fir.
i i ] 1 | i i i
28%: | 1 i ] i i ! ]
Kettle-———ommcnan-m ! 50 !Slight {Slight {Slight {Slight {Ponderosa pine-w----- { 62 |Ponderosa pine,
i H H H | | 1 ! Douglas-~fir, white
i i i i i i i i fir.
1 ] 1 t 1 1 H H
1 ] 1 1 1 1 1 1
Rock outcrop. H ! i | i ] i ]
t t 1 ] t 1 1 t
] ] 1 t ] 1 t ]
35%: i i i i i i i i
Peyton. | | i i | i ! !
i i i i \ i i i
Elbethesercmcneme= ! 60 !Slight 1{Slight {Slight {Slight {Ponderosa pine-----~ { 52 {Ponderosa pine,
1 t [} 1 1 1 1
o | | | | |
| i | i i i i

# See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 7.--BUILDING SITE DEVELOPMENT

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated]

shrink-swell.

frost action,
shrink-swell,

T H T T H
] i 1 1 ]
S0il name and | Shallow i Dwellings H Dwellings i Small i Local roads
map symbol H excavations i without H with i commercial i and streets
! 1 basements i basements | buildings |
T T 1 T T
| E E E |
o mmne cememeen{Slight e 1Slightemmmmmmeu- ISlighteeeeccssuaa!Slightamamamcanaax{Moderate:
Ascalon | | i | | frost action,
i i i i { low strength,
1 t I 1 {
1 ] 1 1 ]
2 —— ~-iSlight-=cmumnnnx" {SlightecemccccuceaiSlightenam—m ~~~~--|Moderate: {Moderate:
Ascalon i | i | slope. | frost action,
i | i H i low strength.
! i i i H
3% i i | 1 !
Bacawmmmmamex cmwmiSlightmemeeees ~~~-{Moderate: {Moderate: {Moderate: {Severe:
| { shrink-swell. { shrink-swell. { shrink-swell. ! low strength.
t { 1 1 i
1 t 1 t I
Wileywmmmmmmanaa 1Slightemesmanan— i Moderate: iModerate: {Moderate: iSevere:
| i shrink-swell. { shrink-swell. | shrink-swell. | low strength.
[} 1 1 1 {
| | | | |
Bluerime——-eemwwua iModerate: iModerate: iSevere: iSevere {Moderate:
| depth to rock, | slope. | depth to rock. | slope | slope.
| slope. i i i i
| | i | i
Peytonemeecmmuann {Moderate: {Moderate: {Moderate: {Severe: {Moderate:
| slope. { slope. | slope. ! slope. { slope,
i i ] i | frost action,
1 1 t t 1
] 1 | | 1
Smmm e ———— islight-=—ceemaa- iSlightesccmccuax 1Slight—wemema- ~=~i{Slighteec-- wwwwem-|{Moderate:
Bresser i i E i { frost action.
t 1 1 H
[} 1 1 1 t
R et e LR 1Slight —=mmecmmean islighteeemmmeua- iSlightemeeemu- ~-~~{Moderate: {Moderate:
Bresser i i ] | slope. | frost action.
1 t 1 1 1
7 E | i | E
Bressere-e-eamaa |Moderate: {Moderate: {Moderate: |Severe {Moderate:
| slope. | slope. { slope. i slope. | slope.
H H 1 1 1
1 ! 1 1 ]
Cushmaneeemeeaa ~~|Moderate: iModerate: I|Moderate: iSevere iModerate:
| depth to rock, | low strength, i slope, i slope | slope,
i slope. | slope, { depth to rock, | i low strength,
i | shrink-swell. { shrink-swell. i { shrink-swell.
t 1 1 ) [}
8¥: | 2 | E E
Bresser---——---- {Moderate: iModerate: {Moderate: {Severe: {Moderate:
i slope. { slope. ! slope. i slope. i slope.
] t 1 1 ]
1 ] 1 1 1
Stapleton-e--- {Severe: {Severe: iSevere: {Severe |Severe:
{ slope, i slope. i slope. { slope. | slope.
| cutbanks cave. i i i
i | i | i
g%: i i i ! 1
Bresser««e«-«----{Moderate: {Moderate: {Moderate: iSevere: {Moderate:
| slope. | slope. { slope. ! slope. { slope.
1 ] ) 1 I
1 1 t 1 t
Truckton-~--=w---|Severe: {Severe: |Severe: iSevere: iSevere:
{ slope. i slope. { slope. | slope. | slope.
t 1 t H t
t 1 ] ] t
10ccccmncccnnnncnsiSlightececanaanaa-|{Moderate: 1Slight=ewwccacewa-{Moderate: |Moderate:
Brussett ! { shrink-swell. H i shrink-swell,. { low strength,
i i i i { frost action,
i i i i | shrink-swell.
t [} 1 1 t
I 1 1 1 ]
1lemsmncmccnmmccen | Slight e cmmmcmme~{Moderate: iSlightewsc=wcewuco.iModerate: {Moderate:
Brussett { | shrink-swell. i ! slope, ! low strength,
1 ! 1 1 1
; H | i J
] ) ] ] 1
i i i i i

See footnote at end of table.
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1 i i i i
Soil name and | Shallow \ Dwellings ! Dwellings i Small i Local roads
map symbol i excavations | without | with 1 commercial i and streets
i i basements | basements i buildings i
H T T I H
| | | | |
12mcm e e iSevere: {Severe: iSevere: |Severe: |Severe:
Coni ! depth to rock. | depth to rock. | depth to rock. | slope, { depth to rock.
| i i | depth to rock. H
i i i i ]
13ecsmmnnnmmnmn——{Moderate: {Moderate: {Moderate: |Moderate: iModerate:
Cushman ! depth to rock. | low strength, ! depth to rock, | low strength, ! low strength,
i { shrink-swell. i low strength, { shrink-swell. i shrink-swell.
i H | shrink-swell. | i
' ] | i {
14%; i i i i |
Cushmane--eeecceux | Moderate: {Moderate: | Moderate: iSevere: {Moderate:
{ depth to rock, | low strength, { slope, i slope. { slope,
i slope. { slope, | depth to rock, i ! low strength,
E ! shrink-swell. { shrink-swell. i E shrink-swell.
1 1 )
t t t t 1
Ascalonese—= ~-=~-~iModerate: |Moderate: {Moderate: {Severe: {Moderate:
| slope. | slope. | slope. i slope. i slope,
i i i i ! frost action,
i i i i ! low strength.
1 i i ] i
15%: i i i | i
Cushman=—e—ewwaws ~{Moderate: iModerate: {Moderate: |Severe: I{Moderate:
i depth to rock, | low strength, | slope, i slope. i slope,
i slope. \ slope, ! depth to rock, | ! low strength,
i ! shrink-swell. { shrink-swell. | | shrink-swell.
1 1 [} 1 1
I t t t [}
Hargreaveseweseoa- iModerate: iModerate: iModerate: {Severe: iModerate:
i depth to rock, | slope. ! depth to rock, { slope. | slope,
i slope. i ! slope. i ! frost action,
i i ! i ! shrink-swell.
i i i i i
16%: | i i i i
Cushmane——e—eee-ax {Moderate: iModerate: {Moderate: iSevere: {Moderate:
{ depth to rock, | low strength, i slope, i slope. i slope,
{ slope. i slope, ! depth to rock, | ! low strength,
i ! shrink-swell. | shrink-swell. i E shrink-swell.
1 1 1
I 1 1 1 1
Kutchemecoomom e iSevere: iSevere: iSevere: iSevere: {Severe:
{ slope. | shrink-swell, { shrink-swell, { shrink-swell, { shrink-swell,
| i slope. i slope. { slope. { slope,
i ! i i ! low strength.
1 1 k) 1 1
1 I ] I 1
L T 1Slightecoesscnmaa-— {Moderate: {Moderate: {Moderate: iModerate:
Elbeth i ! shrink-swell. | shrink-swell. ! shrink~swell, ! shrink-swell,
i i i i slope. | frost action,
i H H | ! low strength.
] ] i | i
18%: | | | : :
Elbetheereccumcuan |Severe: iSevere: {Severe: 1Severe: iSevere:
5 slope. i slope. i slope. E slope. E slope.
1 { { 1 1
Kettle—ocmeermmmnm iSevere: iSevere: |Severe: iSevere: {Severe:
i slope, i slope. i slope. i slope. { slope.
! cutbanks cave. | { i E
1 1 1 1
1 t 1 | 1
19 e e i mim e e {Severe: iSevere: |Severe: iSevere: {Severe:
Ellicott ! cutbanks cave, | floods. i floods. i floods. i floods.
| floods. ] 1 | i
i i i i i
20mm IModerate: |Severe: iSevere: |Severe: |Severe:
Englewood | too clayey. { shrink-swell. | shrink-swell. ! shrink-swell. { shrink-swell,
i i 1 i | low strength.
i i i i ]
21%, 1 i | i |
Fluvaquents i i | i i
| | | | :
22%, 23%, i ] i i |
Haplustolls i ! i H i
H 1 [} t 1
1 1 ' 1 i
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SOIL SURVEY

Soil name and

1
i
Shallow » { Dwellings Dwellings i Small Local roads
map symbol excavations i without with i commercial and streets
H basements basements i buildings
i i
] |
2l Moderate: iSevere: Severe: Severe: Severe:
1

Heldt

25, 26=cmmcmmmmnnn

Holderness

- R

Kettle
28%;

Kettlemoommmaaaas

Rock outcrop.

29, 30mmemen ———

Kutch

31%:

KutCheemmemcm e

Louviers—=ce--- -

32, 33ccemmmmnens

Nunn

£ PSR

Peyton
35%:

Peyton—weecewaca ——

Elbetheeecscuaaa

36%;

Peytonecsmemcnnunn.

Pringeeecccm—nmmax

R —_——
Pring

K} T S
Renohill

39%:
Renohillecwcmcnan

too clayey.

Moderate:
too clayey.

Severe:
cutbanks cave.

Severe:
slope,
cutbanks cave.

Moderate:
too clayey,
depth to rock.

Severe:
slope.

Severe:
depth to rock,
slope.

Severe:
too clayey.

Moderate:
slope.

Severe:
slope.

Severe:
slope.

Severe:
slope.

{Moderate:
depth to rock,
too clayey.

o
s
depth to rock,
t

i

i

i

i
{Moderate:
t

E

{ too clayey.
t

1

See footnote at end of table.

Slighteescmcncnas

shrink-swell,
low strength.

Severe:
shrink-swell,

Moderate:
slope.

Severe:
slope.

Severe:
shrink-swell.

Severe:
shrink-swell,
slope.

Severe:
slope.

Severe:
shrink-swell,

Moderate:
slope.

Severe:
slope.

Severe:
slope.

Severe:
slope.

Severe:
shrink-swell,

Severe:
shrink-swell.

Slightesemmemeex

shrink-swell,
low strength.

Severe:
shrink-swell.

Moderate:
slope.

Severe:
slope.

Severe:
shrink-swell.

Severe:
shrink-swell,
slope.

Severe:
" depth to rock,
slope.

Severe:
shrink-swell.

Moderate:
slope.

Severe:
slope..

Severe:
slope.

Severe:
slope.

{Slight-=ceeuma -

Severe:
shrink-swell,

Severe:
shrink-swell.

Slightesocemeaax

e
shrink-swell,
low strength.

Severe:
shrink-swell,

Severe:
slope.

Severe:
slope.

Severe:
shrink-swell.

Severe:
shrink-swell,
slope.

Severe:
slope.

Severe:
shrink~swell.

Moderate:
slope.

Severe:
slope.

1

1

!

t

H

1

H

1

t

I

H

]

1

1
|Severe:
! slope.
i
1
1
[}
t
H
1
1
1
]
]
t
]
H

Severe:
slope.

Severe:
slope.
]
IModerate:
slope.

Severe:
shrink-swell.

Severe:
slope,
s

hrink-swell.

i
|
i
|
T
L}
i
]
[}
i
[}
1
1
1
1
1
[}
t
)
1
1
1
1
1
1
t
t
!
]
H
]
1
1
!
1

1
1
!
t

1
1
H
t
H
]
i
1
!

1
!
1
1
1
1
1
t
1
1
t
1
[}
I
1
1
1
1
t
[}
1
H
)
1
1
1
1
1
t
1
1
1
L}
1
1
t
t
t
L}
!
1
[}
]
1
1
!
1
H
t
1
!
1
1
!
1
1
1
1
)
1
1
1
1
H
[}
1
t
1
1
1
t
H
]
1
1
1
t
t
t
]
[}
]
[}
t
t
t
}
]
1
t
!
!
t

shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

Moderate:
slope.

Severe:
slope.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
slope,
low strength.

Severe:
depth to rock
low strength,
shrink-swell.

Severe:
shrink-swell,
low strength.

Moderate:
frost action.

Moderate:
slope,
frost action.

Severe:
slope.

Severe:
slope.

Severe:
slope.

Moderate:
frost action.

Severe:
low strength,
shrink-swell.

Severe:
low strength,
shrink-swell,
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TABLE 7.-~BUILDING SITE DEVELOPMENT-~Continued

i i i i i
Soil name and | Shallow i Dwellings i Dwellings 1 Small i Local roads
map symbol 1 excavations ! without i with i commercial i and streets
i i basements 1 basements | buildings 1
1 t T T T
1 1 t ] 1
i i i i i
39%: i i i i i
Louvierg——we-waw-|{Severe: iSevere: iSevere: iSevere: {Severe:
{ depth to rock, | slope. | depth to rock, | slope. { low strength,
{ slope. i | slope. i { shrink~swell,
i i i i | slope.
a | | | |
4o*: 1 i i i i
Torriorthents. i i i i {
1 t t t 1
t 1 ] 1 1
Rock outecrop. i i H H i
i i i i 1
locmcmmm e cemeiSlighte—mccmnmeaa 1Slight—=mwmmcmees ISlightmemeeceemann {Moderate: {Moderate:
Truckton i i i i slope. | frost action.
H H ) t H
1 1 ] 1 1
how: i ] i | i
Truckton———ee—w—- ~{Severe iSevere: iSevere iSevere: iSevere:
E slope. { slope. i slope i slope | slope.
) 1 )
t t 1 1 ]
Renohillewememnaa I{Moderate: iSevere: {Severe: |Severe {Severe:
{ slope, i shrink-swell. { shrink-swell, i slope, i low strength,
| depth to rock, | i { shrink-swell. { shrink-swell.
i too clayey. i i | i
] | i ] i
ferrcmmmmcmmmmnea {Slight e mccas iModerate: {Moderate: iModerate: {Moderate:
Weld i { shrink-swell. { shrink-swell. { shrink-swell. { low strength,
H i H i ! shrink-swell,
i ! | ! { frost action.
1 ) 1 | H
t 1 1 1 1
QYo mmr e cmmmiSlightesecnnacnees {Moderate: {Moderate: {Moderate: {Moderate:
Weld i ! shrink-swell, { shrink-swell. i slope, { low strength,
i i i ! shrink-swell. ! shrink-swell,
i { H i ! frost action.-
i i i i i
ysk; i i 1 | i
Wileywmoommmemee 1Slight-mmcmeaccex I Moderate: |Moderate: | Moderate: iSevere:
i | shrink-swell. ! shrink~swell. i slope, ! low strength.
H ! ! ! shrink-swell, i
1 1 1 1 )
1 1 1 t t
Bacas—swo= ——————— 1Slightemmomccmnae iModerate: {Moderate: {Moderate: {Severe:
t { shrink-swell. { shrink-swell. i slope, ! low strength.
i H i { shrink-swell. E
i | | ! !

*# See description of the map unit for composition and behavior characteristics of the map unit.



102 SOIL SURVEY
TABLE 8.-~SANITARY FACILITIES

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
"slight," "moderate," "good," and "fair." Absence of an entry indicates that the soil was not rated]

area reclaim,

T T T T
1 t 1 1 t
Soil name and i Septic tank i Sewage lagoon | Trench H Area H Daily cover
map symbol H absorption i areas i sanitary | sanitary i for landfill
; fields | |___landfill |__ landfill :
] H i i i
| | | : i
1, 2escccmnccnncnnaea|{Slight—cusnuaaaaiSevere: iSevere: {Severe: {Good.
Ascalon i | seepage. | seepage. | seepage. |
1 1 t 1 t
3. | | | | |
Bacg~w~wmme—nsccc—w-|Moderate: {Moderate: {Moderate: iSlightesscewcwcuaa{Fairs:
| percs slowly. | slope, | too clayey. | ! too clayey.
1 | seepage. i i i
i ' i | i
Wileymmmmoommnmc e {Moderate: {Moderate: {Moderate: iSlightewwemrecewa|{Fair:
| percs slowly. | seepage, | too clayey. | i too clayey.
i i slope. i | i
1 1 H 3 1
1 1 1 1 1
L. i ! i i i
Bluerimeeeemomeax ~~iSevere: {Severe: {Severe: {Severe: {Fair:
i depth to rock. | slope, { depth to rock, | seepage. { thin layer,
| | depth to rock, | seepage. H | area reclaim,
i | seepage. i i { slope.
1 H 1 1 )
1 1 1 1 1
Peytoneesccmecaauaci{Moderate: |Severe: |Severe: iModerate: {Fair:
| slope. i slope, | seepage. i slope. i slope.
i | seepage. i i i
| | 1 { i
5,y Bemcm s 1Slighteemeeex ~~~-{Severe: iSevere: {Severe: {Good.
Bresser i | seepage. | seepage. | seepage. !
1 1 t 1 1
. | | s | |
Bressere——memaaman— {Moderate: {Severe: {Severe: {Severe: {Fair:
i slope. | seepage, | seepage. | seepage. | slope.
i i slope. i i i
i i i i i
Cushman--seeecemeana {Severe: {Severe: iSevere: |Moderate: { Poor:
{ depth to rock. | depth to rock, | depth to rock. | slope. \ thin layer,
i { slope. | i | area reclaim.
i H i | i
8*: i i i i i
Bresser«s«eec——we--~{Moderate: {Severe: iSevere: iSevere: {Fair:
{ slope. | seepage, | seepage. | seepage. { slope.
i | slope. i | i
! i i | i
Stapletonemeewoconea. {Severe: iSevere: {Severe: |Severe: {Poor:
| slope. { seepage, { seepage. i slope, i slope.
i { slope. 1 | seepage. i
i | i i i
g¥: { i i v i
Bresser--«-——-c---~-{Moderate: iSevere: iSevere: {Severe: {Fair:
i slope. | seepage, | seepage. | seepage. | slope.
i { slope. ! | i
i 1 | i i
Trucktone=e-ceea---|Severe: iSevere: {Severe: |Severe: {Poor:
i slope | seepage, i seepage. { slope, { slope.
{ poor filter. | slope. | | seepage. i
t 1] H 1 1
i t ' 1 . i
10, 1lemmmemeeee {Moderate: {Moderate: {Moderate: {Slightwweanax wemw{Fair:
Brussett | percs slowly. i slope, | too clayey. ! | too clayey.
i { seepage. i H i
i i i ! i
12=mcmmme e ——————— iSevere: iSevere: {Severe: {Moderate: { Poor:
Coni { depth to rock. | slope, { depth to rock. | slope. { thin layer,
i { depth to rock. | i | area reclaim.
t [} t 1 H
] 1 ] 1 ]
13msmmcciscccae “wwes-|Severe: {Severe: |Severe: {Slighteeeecmmcwan|Poor:
Cushman { depth to rock. | depth to rock. | depth to rock. | ! thin layer,
1 { H [} 1
| ; ; ! 1
1 1 1 t t

See footnote at end of table,
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TABLE 8.-~SANITARY FACILITIES~-~Continued

H H T T 1
1 1 ] 1 1
Soil name and i Septic tank | Sewage lagoon | Trench i Area i Daily cover
map symbol i absorption i areas i sanitary i sanitary { for landfill
i fields 1 i landfill | landfill i
1 1 1 i i
i 1 i | i
14%; | i i i i
Cushman=e--eeecaaa" ~{Severe: {Severe: iSevere: {Moderate: { Poor:
! depth to rock. | depth to rock, | depth to rock. | slope. i thin layer,
i E slope. i | E area reclaim.
t
t 1 ! t 1
Ascalone—eseas ~==--{Moderate: iSevere: iSevere: {Severe: iFair:
! slope. | slope, i seepage. | seepage. { slope.
i { seepage. ! ' !
] i i ' i
15%:; ' i i i i
Cushmane—weeeecemax iSevere: iSevere: iSevere: |Moderate: iPoor:
! depth to rock. | depth to rock, | depth to rock. | slope. { thin layer,
! i slope. i ! { area reclaim.
[} 1 1 EH t
t t 1 1 1
Hargreavess—eeceoo- i Severe: iSevere: iSevere: iSevere: {Poor:
! depth to rock. | depth to rock, | depth to rock, | seepage. | area reclaim,
i i slope, { seepage. i { small stones,
| | seepage. 1 i { thin layer.
i ] i i i
16%: i i ] i ]
Cushman-«=eem——e ~-~|Severe: iSevere: iSevere: iModerate: { Poor:
{ depth to rock. | depth to rock, | depth to rock. | slope. ! thin layer,
i i slope. i | { area reclaim.
1 1 H H [}
1 1 1 1 ]
Kutchemmmme e iSevere: iSevere: |Severe: {Severe: { Poor:
i depth to rock, | slope, { depth to rock, | slope. | too clayey,
\ percs slowly, ! depth to rock. | too clayey. i { slope,
| slope. l i | | area reclaim.
1 1 | t '
] 1 1 ] t
L e ~~«~|{Moderate: {Moderate: 1Slightesecmcenumn{SlightewewswmwneenaiGood.
Elbeth i percs slowly. { seepage, 1 i i
i { slope. i i i
i i i i i
18%: ! | i i i
Elbethes—cocmmonn ~~{Severe: iSevere: {Moderate: iSevere: {Poor:
i slope. | slope. { slope. i slope. E slope.
1 H t 1
1 1 1 I 1
Kettle—smwwoo “wwwm-|Severe: iSevere: iSevere: iSevere: {Poor:
\ slope. | seepage, | seepage. { slope, { slope.
i i slope. i | seepage. i
1 1 [} t 1
1 1 ' [} 1
19 e wmm-w|Severe: iSevere: |Severe: iSevere: {Poor:
Ellicott i floods. \ floods, i floods, i floods, |- too sandy,
{ | seepage. | seepage. E seepage. | seepage.
1 t ) 1
] ] ] i 1
20cmmmmen e e m= | Severe: {Moderate: |Severe: 1Slighteeee==wwcwww|Poor:
Englewood | percs slowly. { slope. i too clayey. i E too clayey.
| | = ‘ |
21%, i ! | ! ]
Fluvaquents i | i i E
| i | ' |
22%, 23%, i i i ] i
Haplustolls { i ! 1 i
i i i i i
2Ueccnam ——————— w--=-{Severe: {Moderate: iSevere: {Slightes=emeecs--{Poor:
Heldt i percs slowly. i slope. é too clayey. E E too clayey.
t
1 t 1 1] 1
25, 2bwmmcmnccn. ~-~|{Severe: IModerate: iSevere: {Slight~=w=e=www-~{Poor:
Holderness E percs slowly. { slope. i too clayey. i E too clayey.
1 { 1 1
2T memmmmnmmmnmmmmn=e | Moderate: i Severe: |Severe: iSevere: {Fair:
Kettle i slope. | seepage, | seepage. | seepage. | too sandy,
E | slope. E i E slope.
i i i | i

See footnote at end of table.
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TABLE 8.-~SANITARY FACILITIES~~Continued

SOIL SURVEY

Torriorthents.

Rock outcrop.

i H i i 1
Soil name and i Septic tank i Sewage lagoon | Trench | Area i Daily cover
map symbol i absorption ! areas | sanitary H sanitary i for landfill
i fields i | landfill | landfill |
1 i i i 1
i ! i i i
28%: i i i i i
Kettlee=sscwemnenewna-]Severe: |Severe: iSevere: |Severe: {Poor:
i slope. | seepage, i slope, ! slope, i slope.
E 5 slope. E seepage. | seepage. i
t ] ] { ‘
Rock outcrop. i i i ! i
i i i i 1
29, 30ecccccaaana ~~~|Severe: {Severe: {Severe: 1Slight===wewuca ~~{Poor:
Kutch { depth to rock, | depth to rock. | depth to rock, | { too clayey,
| percs slowly. i i too clayey. i { area reclaim,
i i 1 | | thin layer.
i i i i i
3% { i i i i
Kutchewoommacaaccaa|Severe: {Severe: {Severe: {Severe: {Poor:
{ depth to rock, | slope, { depth to rock, | slope. | too clayey,
| percs slowly, i depth to rock. | too clayey. i i slope,
E_slope. E E i { area reclaim.
t ] 1 1 II
Louvierseewe- “wmw---iSevere: {Severe: |Severe: iSevere: { Poor:
{ percs slowly, | depth to rock, | too clayey, { slope. | too clayey,
| depth to rock, | slope. { depth to roek. | i slope,
E slope. E E E E area reclaim.
t 1 ] 1 1
32, 33 wmmma—a- ~-==-{Severe: {Moderate: |Severe: {Slightememmemeax i Poor
Nunn 3 percs slowly. i slope. i too clayey. i | too clayey.
i ! i ! ‘
Y mmsenee IR 1Slight-mcescmmana iSevere: |Severe: 1SlightescemmueecusiGood.
Peyton i 5 seepage. | seepage. i i
i i | i i
35%:; i ] i i !
Peytonecewcnamnn. {Moderate: {Severe: {Severe: {Moderate: {Fair:
i slope. i slope, | seepage. { slope. | slope.
] { seepage. i i 1
i i | | i
Elbethewemcccaeaa iSevere: {Severe: {Moderate: iSevere: {Poor:
i slope. 5 slope. 5 slope. i slope. | slope.
i i i | i
36%: i | i i i
Peytonemmemmmcman iSevere: {Severe: {Severe: {Severe: {Poor:
| slope. i slope,. i seepage. { slope. i slope.
| | seepage. i H i
i i i i i
Pringeececm—mana- iSevere: {Severe: {Severe: {Severe: {Poor:
i slope, { seepage, | seepage. { slope, | slope,
3 poor filter. E slope. i E seepage. | seepage.
H
1 1 1 1 1
LY Ty ———— {Severe: {Severe: {Severe: {Severe: { Poor:
Pring i poor filter. 5 seepage. | seepage. i seepage. E seepage.
t I
] t 1 1 ]
38 ~mwe=m-iSevere: iSevere: {Severe: {Slightemeemm ~~==={Poor:
Renohill | percs slowly, | depth to rock. | depth to rock. | { area reclaim,
| depth to rock. | E E E thin layer.
t I
1 ] ] ] 1
39%: i i i i i
Renohillecacacaaa iSevere: iSevere: iSevere: iModerate: {Poor:
{ percs slowly, | slope, { depth to rock. | slope. { area reclainm,
| depth to rock. | depth to rock. | E | thin layer.
! 1 I 1
] t 1 1 1
Louviers—-eaacaa- iSevere: {Severe: {Severe: {Severe: {Poor:
| percs slowly, { depth to rock, | too clayey, { slope. { too clayey,
{ depth to rock, | slope, | depth to rock. | | slope,
{ slope. ] i i | area reclaim,
1 [ i H 1
1 1 i ] 1
Ho#: i i i i i
{ i ! i i
i i i i i
i i i ! i
i i i i i

See footnote at end of table.
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TABLE 8.-~SANITARY FACILITIES~~Continued

T H T T i
] 1 1 1 ]
Soil name and H Septic tank { Sewage lagoon | Trench H Area i Daily cover
map symbol { absorption i areas i sanitary H sanitary | for landfill
] fields i ] landfill | landfill i
i i i i i
i i i i {
Blecmmmccccmcaccn-.|Severe: {Severe: |Severe: {Severe: {Good.
Truckton E poor filter. E seepage. i seepage. 5 seepage. E
1 ] t i 1
LA ! i ! | i
Trucktone~«eecwa—--.lSevere: {Severe: iSevere: {Severe: {Poor:
{ slope, | seepage, | seepage. ! slope, i slope.
5 poor filter. | slope. i E seepage. i
i i i i i
Renohille~seccaaaa._iSevere: {Severe: {Severe: {Moderate: {Poor:
| percs slowly, { slope, i depth to rock. | slope. { area reclaim,
E depth to rock. E depth to rock. E 5 E thin layer.
] i 1 1 t
43, UleccccmmmccniModerate: |Moderate: {Moderate: iSlightemwauncacaaiFair:
Weld i percs slowly. i slope, | too clayey. i | too clayey.
| | seepage. i i ]
! ! i ] |
ys*; i i i i {
Wiley~esmwascccacwa-{Moderate: {Moderate: {Moderate: 1Slightecmmcmccaes {Fair:
{ percs slowly. { seepage, { too clayey. i | too clayey.
i i slope. i i i
: s | | |
Bacg«sscsceccccucca.{Moderate: iModerate: iModerate: {Slightesecemmmcunx {Fair:
{ perecs slowly. { slope, | too clayey. ] ! too clayey.
i | seepage. | i i
i i i ] i

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 9.-~CONSTRUCTION MATERIALS

{Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
"good," "fair," and "poor." Absence of an entry indicates that the soil was not rated]

Soil name and Roadfill Sand Gravel Topsoil

map symbol

T
1
1
]
]
i
i
i
1, 2uecccrrncnnmmnm——— {Poor: Poor: Unsuitedesecsamencmmea=iFair:
Ascalon { low strength. excess fines. | too clayey.
t t
3% ! E
Baca~seseswunmmmmma—-|Poor: UnsuitedeececcomnceccainsuitedemmcamecaceusiFair:
{ low strength. i too clayey.
t 1
1 1
Wileyseomwmmmmneaawa=iPoor: Unsuited-~~== cesmeww-lUnsuitedememcmnceaaan{Fair:
{ low strength. | too clayey.
] 1
t 1
yx; | |
Bluerimeseeesccammeu-~{Poor: Unsuited: Unsuited: {Fair:
{ thin layer, thin layer. thin layer, too clayey,
| area reclaim. excess fines. small stones,
] slope.
1
1
Peytonem—memmmceseean{Good=mme= B ek B el g Unsuited-sswsneccnccaaiFair:
i excess fines. small stones.
1
1
I P | Poor: Unsuited=-ceewsscsenas Fair:
Bresser excess fines. small stones,
too clayey.
T*:
Bresser-eeeemmecasman | GOOdmmmasmmnmnecannanjPoor: Unsuitedemwwecmncacaa|Fair:
excess fines. slope,

too clayey,
small stones.

Cushmanes=wwsmewuanmwa=jPoor: Unsuitedesecsccocnencuwninsuited-ws-nsecnmuan{Fair:
area reclaim, too clayey,
thin layer. slope,

thin layer.

(%]
[o]
[o]
o.
t
t
]
I3
t
14
t
t
]
1
t
t
b
t
1
1
]

area reclaim.

1
]
H
1
t
1
1
1
!
]
t
t
t
]
1
1
1
1
!
]
1
1
1
t
1
1
{
8%: i
Bresser—eeemmaccnmmac {GOOd-recnnccenn mewew-]PoOr: Unsuitedeecwccvcumeaus{Fair:
! excess fines. slope,
1 too clayey,
! small stones.
[
1
Stapleton------------{Fair: UnsuitedememmaecnccasiUnsuitedeeweeecacw~caiPoor:
{ slope. slope.
[}
|
g#*: ]
Bresseracemcmccanncmnnn{G00dencmmammmmnnmcans {Poor: Unsuitedeecscwncunnca{Fair:
H { excess fines. slope,
] ! too clayey,
i i small stones.
H t
1 ]
Trucktonesemmemeneaawa{Fair: {Poor: Unsuited-«-=sewwcscss—--jPoor:
i slope. | excess fines. slope.
t 1
] 1
10, 1 mcmccmtrmimimm s |Fair: lUnsuitedemcccnmnmcuan UnsuitedeusscecwuncumaiFair:
Brussett ! low strength. i too clayey.
t 1
] ] 1
12t msion e ot o i 2 {Poor: lUnsuitedesm—mmmccmcnean lUnsuitedscemmmmccnnas |Poor:
Coni { area reclaim, i i ! thin layer,
| thin layer. i H { area reclaim,
t [} 1 t
[ 1 1 |
13..--.-......-......-......-......-;Poor: {Unsuited-----.“.....-..-..{Unsuj_ted _______ - |Fair:
Cushman area reclaim, i i too clayey,
thin layer. i i thin layer,
t 1
] 1
i i

t
!
t
t
1
1
1

See footnote at end of table.
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TABLE 9.--CONSTRUCTION MATERIALS~~Continued
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T T T T
t 1 i I
Soil name and i Roadfill i Sand i Gravel i Topsoil
map symbol i i H '
i ] i i
i i i i
i i i i
14%: i i i i
Cushman-=«eewecwewaw~{Poor: tUnsuited-~~~~ cmmmec—wilUnsuitedemmcmea= wmmmw{Fair:
{ area reclaim, H 1 | too clayey,
{ thin layer. i i i slope,
i ! i { thin layer.
1 H 1 [l
1 ] 1 1
Ascalone=esecccacaan-i{Poor: {Poor: fUnsuitedecmcmncnana. ~{Fair:
{ low strength. i excess fines. i | slope,
i 1 | ! too clayey.
i i i i
15%:; i i | 1
Cushmane—~eewasccacaaa.{Poor: fUnsuited~eeoucw- ~ece-ece-iUnsuitedemmamcncmcena|Fair:
| area reclaim, i i i too clayey,
{ thin layer. i H | slope,
i | | E thin layer.
i i | i
Hargreaves-eo«x ~m-ww=}{Poor: iUnsuitedecamws cemcceailUnsuitedmceccmcccmcaa {Poor:
| thin layer, 1 | | large stones.
| area reclaim. 1 i i
i ] ! i
16%: i i ] i
Cushmane----- sommmmma i Poor: iUnsuited-s-scaccmuncca{lUnsuitedmcmcmmmmcmne. {Fair:
| area reclaim, i i | too clayey,
{ thin layer. i i | slope,
i i | | thin layer.
1 I 1 ]
4 t 1 1
Kutchesooomam “scemesmww-iPoor: iUnsuitedeccecmnan. ~=~jUnsuitede==seemwmcww.aiPoor:
! low strength, i 1 | slope,
! shrink-swell, ! | | too clayey.
! thin layer. ! i f
1 1 ]
1 1 1 1
17 e e {Fair: jUnsuited-=ccecccaccaooilUnsuitedmwmmmmmccuaaa|Fair:
Elbeth { shrink-swell, | i | small stones.
i low strength, ! | i
| frost action. ; i i
1 ] ! |
18%: ! { i i
ElbethesesocccmcauanalFair: fUnsuitedececccmcmmccallUnsuitedecemcnmcanman.n i Poor:
{ slope, i H i slope.
i shrink-swell, | ] |
E low strength. E E E
] 1 1 1
Kettle—=wommomnan ~~e=~|Fair: { Poor: {UnsuitedesssscuacanwaiFair:
{ slope. | excess fines. i | too sandy,
| ' | { slope.
i i i !
19 mmmmnmencansccees | GOOmm oo e emwwm-!Fair: lUnsuited==ssesscummw~{Poor:
Ellicott i E excess fines. i E too sandy.
1 1] 1 L]
20mmmnn s cnnnnisc e | POOT 2 {Unsuited-csucmmmucnunnilnsuitedecmacannna. ~-~|Fair:
Englewood | low strength, i i | too clayey.
{ shrink~-swell. ! i i
| 1 i i
21%, i i | i
Fluvaquents ! i i i
[l t !
t ] t ]
22%, 23%, i i i i
Haplustolls ; ! E E
1 I
1 ] ] ]
2ot [ POOT {Unsuited—moceeaax ~~~~jUnsuited-meesma—u-u- ~{Poor:
Heldt { shrink-swell, i | i too clayey.
{ low strength. E E E
H
] t 1 ]
25, 26emmicocmccconnan!Poor: jUnsuited—smcoocaccaoclUnsuitedmomc—mcooeeua[Fair:
Holderness | shrink-swell, i | { too clayey.
5 low strength. E E E
] 1 1 1
2T mmmmmmmnnnincncnccnn | GOO e ———— «-~=]Poor: jUnsuited—smmsmmmmmman- IFair:
Kettle E | excess fines. E i too sandy.
H
1 1 !

See footnote at end of table.
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TABLE 9.--CONSTRUCTION MATERIALS-~Continued

i i H H
Soil name and i Roadfill i Sand i Gravel i Topsoil
map symbol | i | |
i i i |
i i i i
{ i ! |
28%; H { ! ]
Kettlewwwwmmmmmauaas.-{Poor: {Poor: {Unsuitedescecmccaaca. {Fair:
! slope. | excess fines. | | too sandy,
i i { | slope.
i i ! !
Rock outcrop. § 5 E E
1 ] 1
29, 30-ee—memmmmeenea|{Poor: iUnsuited-ecoccncana ~~{Unsuitedeemesmwcwuau-a|Poor:
Kutch | low strength, ! | { too clayey.
{ shrink-swell, H i H
! thin layer. | i !
i i { i
31%; i i ! i
Kutcheeeescancanwena-{Poor: {Unsuited-s=wssscmnmmalUnsuitedeeewsecenecassPoor:
! low strength, i i i slope,
| shrink-swell, i i | too clayey.
| thin layer. i i 1
i i i i
Louvier §eemsasmmemeewa{Poor: lUnsuited=escrscccunanllnsuitedememmaccncaaai{Poor:
| low strength, i { | too clayey,
{ shrink-~swell, i i { slope,
{ thin layer. E E | area reclaim,
1 t
1 ] t [}
32, 33emmwcmmmmmae—amex|Poor: {UnsuitedmmemmmemcmeanUnsuited=commeomencun {Fair:
Nunn { shrink-swell, i i | too clayey.
{ low strength. i i !
t H
] ] 1 1
D et 1 Lo o EEE L —————— ~~=~=ui{Poor: {Unsuited-weemmaccncan {Fair:
Peyton i E excess fines. E small stones.
] ! 1
35%: 1 i !
Peyton—ee-- cemrccrrne {GOOdemmm e nmn e { PoOOT lUnsuited—-ccocacwcawaiFair:
| E excess fines. { small stones.
1 t
] 1 ]
Elbethemscsmomecnnmnaeae|Fair: lUnsuitedescccmnmcacasiUnsuited=weescancnnusaaiPoor:
{ slope, ! i slope.
! shrink-swell, i i
{ low strength. E E
1
t L] 1
36%: i i {
Peytonemmmmmemcnnace=Fair: {Poor: lUnsuitedesm=ssccwucanas{Poor:
{ slope. E excess fines. | slope.
H |
1 t 1
Pringecmmmcccacnnncan {Fair: {Poor: {Poor: Poor:
| slope. | excess fines. { excess fines. slope.
i i |
L T el el EEEEE cmsmmmnnnea—|{PoOr: { Poor: Fair:
Pring i { excess fines. | excess fines. small stones.
i i i
T D e 4L 1 o] lUnsuited-~sconmnccwan-|lUnsuited-acncnnuccuca{Fair:
Renohill ! low strength, ] ] thin layer,
{ thin layer, { | too clayey,
| area reclaim. i } area reclaim.
1
]
39%: i i i
RenohillecwwnemacenaajPoor: IUnsuitedeccccnnncccailUnsuited-snvmmccaacaaiFair:
i low strength, i i thin layer,
{ thin layer, i ! area reclaim,
E area reclaim. § i too clayey.
1
Louviers-eeesmeecaeaeajPoor: iUnsuitedewccemuccncas iUnsuitede~ewscsnmcwccuPoor:
{ low strength, i i too clayey,
| shrink-swell, H i slope,
{ thin layer. { i area reclaim.
| i {
4o#*: i i i
Torriorthents. E ! i
1 ]

See footnote at end of table.
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TABLE 9.-~CONSTRUCTION MATERIALS-~Continued

too clayey.

low strength.

i i i i
Soil name and i Roadfill i Sand i Gravel i Topsoil
map symbol i H 1 H
i ] | i
H i i i
i i i i
4o i i ! i
Rock outecrop. i i | {
i i i i
Bloweeea e ——— 1Go0dmmmmcm e {Poor: {Unsuited—-eeemaccacan {Good.
Truckton i | excess fines. i i
i i i i
42 | | | :
Trucktoneeeecammna. ~~{Fair: {Poor: iUnsuited-ceeecccaccaasiPoor:
E slope. | excess fines. i { slope.
{ 1 1
1 [ . t t
Renohilleweee- e————— {Poor: tUnsuited=mewea- wmmee-jUnsuitedececmnncacaaaiFair:
! low strength, i | | thin layer,
! thin layer, i i { area reclaim,
s area reclaim. i i | too clayey.
i i i i
43, Blcccaaaa ~ecsmcmme~{Fair: iUnsuited-wmcmmcaaanx ~iUnsuited-mmmcmuaa- ~~~{Fair:
Weld | low strength, } i | too clayey.
i shrink~-swell. i | i
i i i i
sk i | i i
Wiley—somommmmmccccen {Poor: {Unsuited===wecemcmmcu-ilnsuitedecccnncanaaa={Fair:
E low strength. E E E too clayey.
1 1 1 ]
Baca~~emmmaaaa -~~-—-~5Poor: EUnsuited—~ ——————————— iUnsuited—ecemcecccncaa- EFair:
| | |

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 10.~~-WATER MANAGEMENT

[Some terms that describe restrictive soil features are defined in the Glossary.
that the soil was not evaluated]

SOIL SURVEY

Absence of an entry indicates

seepage.

4 T T T T T
1 ] ] 1 1 1
Soil name and | Pond i Embankments, i Drainage t Irrigation { Terraces and | Grassed
map symbol i reservoir \ dikes, and i | i diversions i waterways
1 areas i levees i i i i
H T H T T T
1 t 1 1 I 1
i i i i i |
lmmmmm e {Seepage, {Pipingeeecaa=ax 1Slope~=—ecmcwce- ~{Slopesmammceea- |Favorable-—==-= {Favorable.
Ascalon { slope. i i i i i
[} 1 ! 1 [
t 1 ] t 1 ]
2 ~—====-|Seepage, {Piping-eewocmu- 1Slopemmmcccccun|Slope—mmmmacnn— iSlope=~~a=wwwn-{Slope.
Ascalon { slope. i ] i i 1
i i i i 1 i
3% ! i i ] | i
Bacammmmmmmaaa— {Favorable~~~~~~{Favorable-~-~-~~{Favorable-~ceu- {Favorable~we=w=w=|Favorable«e---- {Favorable.
t { H [} [} 1
] ] 1 t ] t
Wiley===mm= mmmmma{SeEpAgemmmm———a {Favorable-~~-~-{Favorable-~---~ ~-{Erodes easily |Favorable--=--~ {tErodes easily.
t 1 H t 1 [}
Y i E | i | |
Bluerimeememme—m—e— {Slope, {Thin layer, {Slope, iSlope, iSlope, {Slope,
| depth to rock,! low strength. | depth to rock.! rooting depth.{ depth to rock.| rooting depth.
1 1 1 1 1 1
| seepage. i i i i i
i i | i 1 1
Peytonem——cwcewua iSlope, {Favorablee—=—-- 1Slopemmmmmm———— {Slope, iSoil blowing~-~{Slope.
i seepage. i i | soil blowing. | H
1 1 1 1 1 ]
1 1 1 1 L] 1
B iSeepage~mmmm=== iFavorable——=~w-- {Favorable-=~-== {Soil blowing--~{Soil blowing-~-i{Favorable.
Bresser ! i i i i |
: | | | : |
[ i atatatat | Seepage, iFavorable-eeea= iSlope-mwaa ww-w-i{Slope, 1Soil blowing--~{Favorable.
Bresser i slope. i i i soil blowing. | H
i i 1 i i ]
T*: i i i i i i
Bresser-————e—-- iSeepage, {Favorable—=—e—-= i1Slope-=ceccnca- iSlope, {Slope, iSlope.
i slope. i i ! soil blowing. | soil blowing. |
1 [} 1 1 ) t
1 ] 1 1 1 1
Cushman--«=ce-- {Depth to rock, {Thin layer---«- iDepth to rock, |Rooting depth, [Slope, |Rooting depth,
| slope, i | complex slope.| complex slope.| depth to rock.| slope.
{ seepage. | i i i i
1 t t ] 1 t
1 ] ] I ] ]
8% | ] ! i i i
Bressere—ee——e-- {Seepage, |Favorable«=-=-~{Slope=mca—ceae-" iSlope, iSlope, iSlope.
{ slope. | i | soil blowing. | soil blowing. |
1 1 ! t t 1
] ] 1 ] L] 1
Stapleton--—--- {Slope, {Favorable~-e=~~ 1Slopemmmcmaeaax {Slope, iSlope, {Slope,
| seepage. i i | droughty, { soil blowing. | droughty.
! i i | soil blowing. | !
t t 1 H 1 [
] 1 1 1 1 t
g¥: ] i ] ! i i
Bresser---—=—-- {Seepage, {Favorable~e-=-= iSlopeemmmmmmnmm iSlope, {Slope, {Slope.
{ slope. i | | soil blowing. | soil blowing. |
t H 1 t 1 t
] L] 1 ! | )
Trucktone-—eee-- ~~{Slope, {Favorable-—w--- 1Slope~mme—meuuaa {Droughty, {Slope, iSlope,
| seepage. i i ! soil blowing. | soil blowing. | soil blowing,
i i i i i | droughty.
] { ! i ] i
10mmmmm e |Seepage~-==~we-{Pipingecemeccaax {Favorable——=-== {Favorable~~-=~~ iFavorable~----- {Favorable.
Brussett ' i ! 1 | i
i i i i i ]
L B e latatat iSlope, {Piping-cecoa-x -i{Slope~macmceen- 1Slope~ee—ceean—u |Favorable—=ecu- {Favorable.
Brussett { seepage. i i i i i
b ] 1 I t ]
] 1 1 I ] 1
120 {Slope, iThin layer-ee-- {Slope, iSlope, iDepth to rock, {Slope,
Coni | depth to rock.| { depth to rock.| rooting depth,!| slope. { droughty,
i i i | droughty. i { rooting depth.
1 1 1 t t 1
1 ] ] t ] 1
13mmmmm - iDepth to rock, {Thin layer----- iDepth to rock, {Rooting depth, |Depth to rock |Rooting depth.
Cushman slope, | complex slope.i complex slope.| i
1 t H 1
' ; | i
t ] 1 1

See footnote at end of table.
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i i
Soil name and Pond Embankments, | Drainage { Irrigation Terraces and Grassed
map symbol reservoir dikes, and 1 ! diversions waterways
areas levees i |
1 1
14 | |
Cushmanee«ee-ww-..iDepth to rock, {Thin layer---~-{Depth to rock, |(Rooting depth, {Slope, Rooting depth,
slope, { complex slope.| complex slope.| depth to rock.| slope.
seepage. i i
i ]
Ascalon-«-~««~.~-|Seepage, Piping-~-~~ewv--{Slope~msmmmc—sca|Slopea—mcncnnn={Slope~ssmwcrca|{Slope.
slope. | i
1
{
15%:; i
Cushman-«ec-eee- ~~iDepth to rock, (Thin layer—---- {Depth to rock, |Rooting depth, {Slope, Rooting depth,
slope, { complex slope.} complex slope.| depth to rock.} slope.
seepage. i
t
]
Hargreave~~----~-{Slope, Thin layer, {Slope, Slope, Large stones, Slope,
seepage. low strength. | depth to rock.| large stones, slope, large stones,

16%:;

CUShMAN == mmocmsmman

Kutcheecrmcmmeauan

L[ P

Elbeth
18%;

Elbethewmmmmmnana

Kettle—=wconomunanna

S JEPO ———-

Ellicott

211 PN

Englewood

21%,
Fluvaquents

22%, 23%,
Haplustolls

P

Heldt

25— -

Holderness

Y P -

Holderness

28%:;

Kettleceamaamaanas’

Rock outcrop.

-

Depth to rock,
slope,
seepage.

Depth to rock,
slope.

Seepage,
slope.

Seepage,
slope.

Slope,
seepage.

Seepage«ew—wcan

Favorable-ewaw-

Slopesseccmccana

t
1
t
]
[}
1
1
1
1
1
[}
]
1
i
1
i
H
]
1
1
1
I
H
]
1
1
t
]
t
]
[
]
)
]
1
I
{Favorable-—e---
1

t

t

1Slopescmcccuaas

See footnote at end of table.

Thin layere----

Thin layer,
hard to pack.

Favorable-ew=wewx

Favorable«ewew-
Favorables-ece--

Piping,
seepage.

Hard to pack--<

Hard to pack--«

Hard to pack---

tHard to pack---

Favorable-—ee--

Favorables=wecew-

Depth to rock,
complex slope.

Depth to rock,
percs slowly,
slope.

Slopeemcecmacan

Slope,
soil blowing.

‘Floods,
ccutbanks.cave.

Percs slowly«--

Percs slowly,
slope.
Percs slowly—««

Slope,
percs slowly.

{Slope,
soil blowing.

ope,

|
i
i
i1s1
i soil blowing. .
H
g
H
'

rooting depth.

complex slope,

Rooting depth,
percs slowly,
slope.

Slope,

]

:

i

{

=

{

]

|

i

i

t

|

i

]

{Rooting depth,
1

t

i

i

i

t

|

i

t

]

]

! soil blowing.
!
|

{Slope,
soil blowing.

Slope,
soil blowing.

Floods,
droughty,
fast intake.

Percs slowly--=~

Slope,

1
percs slowly.
Percs slowly-—~-

Slope,
percs slowly.

Slope,
soil blowing.

Slope,
isoil blowing.

!
]
!
]
]
i
1
]
i
H
)
1
1
i
1
I
!
I
{
1
!
]
H
1
]
1
1
1
1
1
1
[}
t
]
t
[}
t
i
!
[}
t
]
t
i
1
1
1
1
t
}
1
I
]
1
!
i
[}
]
H
i
H
i
t
L}
t
1

depth to rock.

Slope,

1
depth to rock.

Percs slowly,
slope.

Soil blowing---

Slope,
soil blowing.

Slope,
soil blowing.

Too sandy,
soil blowing.

Percs slowly—--

Percs slowly~--
Percs slowly---
Percs slowly,

slope.

Soil blowing---

Slope,
soil blowing.

rooting depth.

Rooting depth,
slope.

Percs slowly,
slope,
rooting depth.

Favorable.

Droughty.

Percs slowly.

Percs slowly.

Percs slowly.

%]

lope,
percs slowly.

Slope.

Slope.

w [7:]
= -
[*] [o]
o (o]
® ®
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TABLE 10.--WATER MANAGEMENT-~Continued

SOIL SURVEY

T H T T - 4 T
t 1 ] 1 ] 1
Soil name and | Pond | Embankments, | Drainage i Irrigation | Terraces and | Grassed
map symbol | reservoir { dikes, and i i i diversions i waterways
i areas 1 levees i i [ i
i i i i 1 i
i i i i i i
29~-ecccsmcenma—wiDepth to rock {Thin layer, {Depth to rock, (Rooting depth, {Percs slowly, {Percs slowly,
Kutch i ! hard to pack. | percs slowly. | percs slowly. | depth to rock.| rooting depth.
] [ [ 1 H 1
] ] 1 t 1 t
30===sssessccwmm===iDepth to rock, iThin layer, iDepth to rock, |Rooting depth, {Percs slowly, (Percs slowly,
Kutch | slope. { hard to pack. | percs slowly, | percs slowly, | depth to rock.i{ rooting depth.
i i | slope. | slope. | ]
1 1 1 t 1 1
1 1 1 ] t t
31%: H i i ! i i
Kutchememeoammaax {Depth to rock, i{Thin layer, {Depth to rock, {Rooting depth, {Percs slowly, {Percs slowly,
| slope. ! hard to pack. | percs slowly, | percs slowly, | slope, { slope,
i ] ! slope. ! slope. { depth to rock.! rooting depth.
] H I t ! H
] 1 1 1 ] 1
Louviers—e=-sve=~- iSlope, {Thin layer, iSlope, {Rooting depth, {Depth to rock, {Slope,
| depth to rock.! hard to pack. | depth to rock,! slow intake, | percs slowly. i rooting depth,
i i | percs slowly. | slope. i | percs slowly.
] E t 1 t 1
] 1 1 1 ] 1
32ccnmmmccnnnemmn~{Favorable~w-=-- {Hard to pack--~{Percs slowly, |Percs slowly, {Percs slowly---{Percs slowly.
Nunn i i i slope. i slope, i !
i i i ! slow intake. | |
i i i | ! !
L el B2 ) EEE TR B iHard to pack---{Percs slowly, |Percs slowly, {Percs slowly, {Slope,
Nunn i i i slope. { slope, | slope. i percs slowly.
i | i ! slow intake. | {
! ] i i 1 i
3Yovmmmmmmsmmmnwnw{Slope, {Favorable——=w===- |Slope~=eww=w---{Slope, iSoil blowing-~-{Favorable.
Peyton | seepage. | i i soil blowing. | i
1 1 1 ] 1 H
] ] ] I 1 1
35%; i i 1 i i . i
Peyton-e—cemomnax iSlope, {Favorable~~=«=- 1Slope~—cmmmmemm iSlope, 1Soil blowing---{Slope.
| seepage. i i ! 'soil blowing. | ]
1 H 1 t 1 1
t ] 1 ] t 1
Elbethememenamaax |Seepage, {Favorable-—we-- 1Slope~mer—cecuu- iSlope, {Slope, 1Slope.
! slope. i i | soil blowing. | soil blowing. |
1 [} 1 ] 1 t
t I 1 1 I ]
36%: i i i i i . i
Peytonee—ccecenna iSlope, {Favorable-—«we-- {Slope=moccecona iSlope, 1Soil blowing-~-~|{Slope.
\ seepage. i H ! soil blowing. | |
| | | i ] !
Pring-e--- ~=mw--=|{Slope, {Favorable-~~~~-|Slope==mmncmiu= {Slope, {Slope, {Slope,
| seepage. i 1 { soil blowing, | soil blowing. | droughty.
i i i { droughty. ] ! ‘
i i | i i i
3w «m=w=-={Slope, {Favorable=«-~~-|{Slope~==s- «~=~~{Slope, 1S0il blowing-~-|Droughty.
Pring | seepage. i i ! soil blowing, | i
{ i { { droughty. | i
i i { i 1 i
38emmmnnn ———————— {Slope, iLow strength, {Slope, iSlope, iDepth to rock, {Rooting depth,
Renohill | depth to rock.{ thin layer, ! depth to rock,| rooting depth,| percs slowly. | percs slowly.
i ! compressible. | percs slowly. | slow intake. | i
i | ! | i ]
39%: ] ] i 1 1 1
Renohilles==w=xee=-|{Slope, |Low strength, |Slope, {Slope, iSlope, iSlope,
| depth to rock.{ thin layer, ! depth to rock,| rooting depth,|{ depth to rock,i rooting depth,
i ! compressible. | percs slowly. | slow intake. | percs slowly. | percs slowly.
1 t 1 [ ) 1
1 1 1 1 ] t
Louviers-eee=e--~{Slope, iThin layer, iSlope, |Rooting depth, |Slope, {Slope,
! depth to rock.{ hard to pack. | depth to rock,i{ slow intake, | depth to rock, ! rooting depth,
i i | percs slowly. | slope. ! percs slowly. | percs slowly.
t t [} 1 1 t
] ] ] 1 1 ]
yow: i i 1 1 i i
Torriorthents. ! i i i i |
] i ] 1 i i
Rock outcrop. i i i i ; ]
t b H ! ] H
' ] ] 3 1 1
flocmmmmmm e |Slope, {Favorable-=w==- {Slopes=mecem= ~~~|{Droughty, {Soil blowing-~~{Soil blowing,
Truckton | seepage. i soil blowing. | | droughty.
1 1 1
1 1 '

1
1
1

See footnote at end of table.
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TABLE 10.--WATER MANAGEMENT--Continued

] [ T 1 T ]
] ' ] 1 4 ]
Soil name and | Pond | Embankments, | Drainage i Irrigation { Terraces and | Grassed
map symbol i reservoir { dikes, and | H { diversions ! waterways
! areas 1 levees i i i |
T H T 1] 1 T
1 1 i ] 1 ]
i ] i i | i
Yo%, i i i 1 i i
Trucktone—eocama- iSlope, {Favorable——e--- 1Slopememmmm————— {Droughty, {Slope, iSlope,
| seepage. | i | soil blowing. | soil blowing. | soil blowing,
i i | ] ! { droughty.
] i | i ! i
Renohill-~==w~--~{Slope, iLow strength, |{Slope, {Slope, {Slope, iSlope,
{ depth to rock.{ thin layer, ! depth to rock,| rooting depth,| depth to rock,i rooting depth,
i { compressible. | percs slowly. | slow intake. | percs slowly. { percs slowly.
1 t 1 ! 1 t
1 1 t 1 1 1
43, Ulemmmemceees iSeepage——cmmmmn {Favorable====== {Percs slowly---iPercs slowly---|{Percs slowly---iPercs slowly.
Weld ] i i i | i
t t t 1 t 1
1 1 1 1 1 1
45, i i i ] i i
Wileyecoaommmanan iSlope, |Favorable——==== {Slope~=e===-=--|Slope, {Favorable——--~<« {Erodes easily.
| seepage. | ! | erodes easily.| i
1 1 t 1 1
I t ] I t 1
Baca-wmcmmmemenaa iSlope=mmenan ~~~|Favorables—===- |Favorable~===~~|{Slope-=--m== .~~~ |Favorable~-~~~-{Favorable.
t 1

t t ! !
! ] ! 1 ! I

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 11.,~-~RECREATIONAL DEVELOPMENT

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
"slight,”" "moderate," and "severe." Absence of an entry indicates that the soil_was not rated]

i f 1 i
Soil name and i Camp areas | Picnic areas i Playgrounds { Paths and trails
map symbol H i ! !
i i ] i
i i i i
i i | i
I i 1Slight--cmmmmmmme 1Slightememom e iModerate: {Slight.
Ascalon 1 i { slope. |
] 1 ) 1
] 1 ] I
2o e 1Slightewmmecmmcccc e |Slightme e |Severe: iSlight.
Ascalon ! i i slope. !
| ] ! i
3% i i 1 i
Bacam====-- ——————— --~{Moderate: |Moderate: {Moderate: iModerate:
| dusty. | dusty. | slope, i dusty.
i i | dusty. !
] ! ] i
Wiley-em=m== ————————— 1Slightemmommmaeae ~—=={8light-mcomcmmmmccens iModerate: 1Slight.
| i | slope. !
1 ] t t
1 13 ] ]
Y i i 1 i
Bluerime——--=~ —————— {Moderate: {Moderate: {Severe: 1Slight.
| slope. i slope. | slope. i
t t 1 1
] i 1 1
PeytoNemmmmmmmam {Moderate: {Moderate: iSevere: 1Slight.
i slope. | slope. { slope. i
[ I ] 1
] I 1 1]
B —————————— ——=}8light-mecmmmmc e 1Slight——eememccmaean |Moderate: {sSlight.
Bresser | i i slope. :
I t t t
I t ] ]
fummmmm e ———————— 1Slighteeecmconnannaa- iSlighte—eaacacana ~~-~|Severe: iSlight.
Bresser i i | slope. 1
| i | i
T*: i i | |
Bresser——ee-eceaman ~~~-{Moderate: {Moderate: {Severe: iSlight.
| slope. i slope. | slope. |
] 1 i ]
Cushman—eesecncnceaaanxa {Moderate: {Moderate: {Severe: {Moderate:
i slope, | slope, { slope. i dusty.
{ dusty. | dusty. i i
i i 1 1
8*: i 1 ] i
Bressermmeemccccccana {Severe: {Severe: {Severe: iSlight.
i slope. i slope. i slope. i
(] t 1 H
1 ) i i
Stapleton-ecemmmacancan |Severe: {Severe: |Severe: {Moderate:
i slope. | slope. i slope. i slope.
1 t 1
g*: E ; g i
Bresser——e—mccaaa- ~--|Severe: iSevere: {Severe: }Slight.
| slope. | slope. i slope. i
| i i
Trucktonemmemcc e {Severe: {Severe: iSevere: {Moderate:
i slope. | slope.. i slope. { slope.
1 1 t [
] 1 ] )
10 m e ————— ~{Moderate: |Moderate: iModerate: {Moderate:
Brussett { dusty. | dusty. i slope, i dusty.
i ] i dusty. i
| i i |
1mmosnmm o mmmmmm—mee | MOderate: {Moderate {Severe: {Moderate:
Brussett { dusty. | dusty. { slope. i dusty.
1 1 1 t
1 ] 1 1
12mcmmtmmmmmmmmmmmeene | SeVeEre: |Severe: |Severe: iSlight.
Coni { depth to rock. | depth to rock. | slope, i
| 1 | depth to rock. ]
1 i i i
13 n e n {Moderate: {Moderate: {Moderate: iModerate:
Cushman | dusty. i dusty. { slope, { dusty.
! ! i dusty. i
t 1 t t
] 1 ] ]

See footnote at end of table.
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TABLE 11.--RECREATIONAL DEVELOPMENT-~Continued
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T T T T
] ] ] ]
Soil name and | Camp areas | Picnic areas 1 Playgrounds i Paths and trails
map symbol i i H 1
H | i i
1 i 1 i
| | | :
148 : : : :
Cushmaneeecceoneeaae {Moderate: {Moderate: iSevere: {Moderate:
| slope, | slope, i slope. i dusty.
| dusty. | dusty. i i
t i t t
] i ] ]
Ascaloneccocccccaca iModerate: iModerate: {Severe: 1Slight.
{ slope. i too sandy, | slope. }
| i slope. i |
| | : |
15%: | | | |
Cushmane==sesw--wc-~~jModerate: |Moderate: iSevere: |Moderate:
i slope, | slope, \ slope. \ dusty.
E dusty. i dusty. | E
1 { { 1
Hargreaves~—s—ee==-- {Moderate: {Moderate: {Severe: iModerate:
{ slope, { slope, | slope, { large stones.
{ large stones. | large stones. { large stones, {
i i { small stones. i
1 ! i i
16%: ] i 1 ]
Cushmanese—ccmamnmx iModerate: iModerate: |Severe: {Moderate:
{ slope, | slope, i slope. | dusty.
E dusty. 5 dusty. E 5
I 1 t ]
Kutcheooaooua —mmmwnw-|Severe: |Severe: {Severe: {Moderate:
| slope. i slope. i slope. { too clayey,
! { | i slope.
: s | :
1T et iSlightemecnmaaaaaa 1Slightememmmcccacnna |Severe: 1Slight.
Elbeth i ! | slope. i
i ! i i
18%: | : | |
Elbethememmcccnomnaa iSevere: iSevere |Severe: {Moderate:
i slope. | slope. { slope. E slope.
i i i i
Kettlewmmooaouea ~mm---{Severe: iSevere {Severe: {Moderate:
i slope. | slope. i slope. | too sandy,
| ] | i slope.
: : | |
19eccnean —————————— |Severe: |Moderate: |Severe: {Moderate:
Ellicott { floods. | floods, { floods. | too sandy,
i | too sandy. | E floods.
i i | i
20emem—e e —————— ce-|8lightemmscommmmmancin|Slightemeeecenannsanx|Moderate: iSlight.
Englewood { i i slope, |
i H | too clayey. i
| | | |
218, | | : |
Fluvaquents i i 5 E
i | i i
22%, 23%. : | : |
Haplustolls | E E E
= ] ! ]
2Ymmmmm e cccce|Slightmmmmemcccmcocas |8lightosccacsemamammao|Moderate: {Slight.
Heldt H 1 | slope, i
1 i i too clayey, i
i i | percs slowly. E
1 1 1
1 I 13 1
25 e e 1Slightmmmmmommn- cremnSlightememmemene w---=|Moderate: {Slight.
Holderness 1 i | slope. ]
] [} . 1 t
] ] 1 1
26wnme— B 1= 1 B -4 § R e 1Slight-cescacwan ~cw-~-|Severe: iSlight.
Holderness | i E slope. E
i ! i i
2T emmssmsm ———————— {Moderate: {Moderate: {Severe: {Moderate:
Kettle | too sandy, ! too sandy, ! slope. | too sandy.
i slope. ; slope. i E
: ‘ '

See footnote at end of table.
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TABLE 11.~~RECREATIONAL DEVELOPMENT-~Continued

Torriorthents.

Soil name and i Camp areas i Picnic areas i Playgrounds { Paths and trails
map symbol i H H |
i i i i
i i \ H
| i i i
28%; i 1 i 1
Kettle-=wwea- —————— iSevere: iSevere: |Severe: iSevere:
! slope. 5 slope. E slope. ! slope.
] 1 i {
Rock outcrop. | | i i
i i i |
29 ————— 1Slight====cecceccceu-i{Slighteccnacmuaaccac|Moderate: {Slight.
Kutch i i { slope, |
E E E too clayey. |
t
] i ] ]
30mcmmmmmmmccammm—memme | Sl ightmcmmmcmmmccccce [ Sl ightmmmcmmmmm————— -{Severe: {Slight.
Kuteh 3 E ! slope. ;
I 1 ]
31%: { i i !
Kuteheeeomqesnamnnmana-|Severe: {Severe: {Severe: {Moderate:
{ slope. i slope. { slope. | too clayey,
i H | | slope.
| i i |
Louviers-=eeeeax ~w--~|Severe: {Severe: |Severe: {Severe:
i slope, ! slope, | too clayey, | slope.
{ depth to rock. { depth to rock. { depth to rock, i
! i | slope. [
| : : |
32 —————————— 1Slightememcccmnacaccn [Slightemmmmmm e {Moderate: iSlight.
Nunn | i i slope, |
i i | too clayey. i
1 i | i
33mmemm e iSlightewcee-- mmcmmmem{Slight e mccccc e |Severe: 1Slight.
Nunn E E E slope. i
I
] ] 1 1
e mme e [ Slight e e e ~=iSlighteceecamcccaaees |Severe: iSlight.
Peyton | i i slope. |
! i i |
35%; { ! | i
Peytoneewea=- ~ecmmmw—-a{Moderate: {Moderate: iSevere: {Slight.
i slope. E slope. | slope. i
| i ! |
Elbetheseoscccnucccans]Severe: |Severe: |Severe: I|Moderate:
E slope. E slope. E slope. E slope.
i i i ]
36%: { i i i
PeytoNemac e ccacae {Moderate: {Moderate: |Severe: iSlight.
{ slope. E slope. { slope. |
i i | ]
Pringeeseeccwaceaca.-|Severe: {Severe: {Severe: {Moderate:
{ slope. { slope. | slope. | too sandy,
i 1 i | slope.
: | ! |
K T cmmmmenmewews | Moderate: {Moderate: |Severe: |Moderate:
Pring | too sandy. } too sandy. | slope. | too sandy.
L [} 1
] ] I
Bummmommmmmmmmmmmmen | Slight cmmamacccccaace Slight=mmmaammueeaeev|Severe: iSiight.
Renohill E S E slope. E
] ] ] i
39%: i i i ]
Renohilleeeeccceaeaa.|Severe: |Severe: |Severe: {Moderate:
E slope. E slope. E slope. E slope.
[} t ] ]
Louviers-=eccccaax -~-~|Severe: |Severe: iSevere: {Severe:
{ slope, | slope, | too clayey, | slope.
{ depth to rock. | depth to rock. i depth to rock, |
! | | slope. ;
! i i 1
yon; ! | | ]
! i i {
H ! ! 1

See footnote at end of table.
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T 1 4 T
1 1 i i
Soil name and i Camp areas i Picnic areas | Playgrounds { Paths and trails
map symbol i | ] i
| ] ] |
4 T T T
i i ] i
i i ! {
4% i i 1 ]
Rock outcrop. H { } |
t t t H
i i i 1
Y oo e ————————— 1Slightememmmcmaaae e iSlight memmeee- B e {Severe:, iSlight.
Truckton | ! i slope. i
: i ! ‘
B { { { i
Truckton——ecmcamnaeex iSevere: iSevere |Severe: {Moderate:
i slope. i slope. i slope. | slope.
1 1 1 !
i | 1 i
Renohille-cmcmonccanx | Severe: |Severe: |Severe: |Moderate:
{ slope. i slope. i slope. { slope.
t 1 [} H
] ] ] i
43, Blemcmm e {Moderate: {Moderate iModerate: iModerate:
Weld i dusty. i dusty. { dusty. i dusty.
1 t t 1
i ] i i
45*: : | ! i i
Wiley-=-mooomnmnnana— 1Slighte=eemmmmc e 1Slight—eemee—-- ——————— iSevere: iSlight.
i i | slope. ]
i | ] !
Bagam=mmcmmmmm e iModerate: |Moderate: |Severe: {Moderate:
{ dusty | slope. ! dusty.
H H 1
i i ]

i dusty.
H
i

% See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 12.-~WILDLIFE HABITAT POTENTIALS

Absenceé of an entry indicates that the

[See text for definitions of "good,” "fair," "poor," and "very poor."
soil was not rated]
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Soil name and
map symbol
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TABLE 14.-~PHYSICAL AND CHEMICAL PROPERTIES OF SOILS

Entries under

pply to the entire profile.
Absence of an entry indicates that data were

Entries under "Erosion factors-~T" a

"Wind erodibility group" apply only to the surface layer.
not available or were not estimated]
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ELBERT COUNTY, COLORADO, WESTERN PART 135

TABLE 16.--CLASSIFICATION OF THE SOILS

T
i
Soil name ! Family or higher taxonomic class

t

i

i
Ascalone-sccmcnnmmmn—————— | Fine-loamy, mixed, mesic Aridic Argiustolls
Bacaem=ecsmmmm e e | Fine, montmorillonitic, mesic Ustollic Haplargids
Bluerimee—-= e ——— | Fine-~loamy, mixed Borollic Haplargids
Bressereaesmamecccnnnmnman—— ! Fine-loamy, mixed, mesic Aridic Argiustolls
Brussetteceemmcmccnnnnm——— { Fine-silty, mixed Aridic Argiborolls
CoNimmcmmmm e e ! Loamy, mixed Lithic Argiborolls
Cushmaneeeemmmmme o e ! Fine-loamy, mixéd, mesic Ustollic Haplargids
Elbethecocmmccmcnnnm e ! Fine-loamy, mixed Typic Eutroboralfs
Ellicottemmmmmmrcncmcmcca e { Sandy, mixed, mesic Ustic Torrifluvents
Englewoode=c-menmmnam—n——— { Fine, montmorillonitic, mesic Torrertic Argiustolls
Hargreave~————ccacmamameax ! Fine-loamy, mixed, mesic Aridic Argiustolls
Heldteww—m e ——— ! Fine, montmorillonitic, mesic Ustertic Camborthids
Holderness—eeececccammmnaaa ! Fine, montmorillonitic Aridic Argiborolls
Kettlemmomommcmm i mm e | Coarse-loamy, mixed Psammentic Eutroboralfs
Kutcheeemmmr e e ! Fine, montmorillonitic, mesic Torrertic Argiustolls
Louviers—seammmmcmammaceece0an ! Clayey, montmorillonitic, nonacid, mesic, shallow Ustic Torriorthents
NUNNe o m e e e e | Fine, montmorillonitic, mesic Aridic Argiustolls
Peytoneceemmccnammm e ! Fine-~loamy, mixed Aridic Argiborolls
Pringeecccmreccnnmnmncan- | Coarse-loamy, mixed Aridic Haploborolls
Renohillesecccmocmnaamccaea ! Fine, montmorillonitic, mesic Ustolliec Haplargids
Stapleton-cec—cccnmmmccae. ! Coarse-loamy, mixed, mesic Aridic Haplustolls
Truckton-emmececnmanacncana—- ! Coarse-loamy, mixed, mesic Aridic Argiustolls
Weldemoommmme e BT -! Fine, montmorillonitic, mesic Aridic Paleustolls
Wileyeomeocmcnnnmm e aae | Fine-silty, mixed, mesic Ustollic Haplargids
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