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This survey contains useful information for farmers or ranchers, foresters or

7_ agronomists; for planners, community decision makers, engineers, developers,
builders, or homebuyers; for conservationists, recreationists, teachers, or

students; 1o specialists in wildlife management, waste disposal, or pollution centrol
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This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies including the Agricultural Experiment Stations, and
local agencies. The Soil Conservation Service has leadership for the federal
part of the National Cooperative Soil Survey. 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 1980. Soil names and
descriptions were approved in 1980. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1980. This survey was
made by the Soil Conservation Service in cooperation with the Colorado
Agricultural Experiment Station and Jefferson County. It is part of the technical
assistance furnished to the Jefferson County, Douglas County, and Teller-Park
Conservation Districts.

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

Cover: Aerial view of the Golden Area, along U.S. Highway 285, showing the many uses of
the solls.
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Total production. Characteristic vegetation. Composition.

Recreational development (1ab1e 7)........ccccuveeevennnneremesemierenesnssereessseerens
Camp areas. Picnic areas. Playgrounds. Paths and trails.
Golf fairways.

Wildlife habitat (table 8) ..........ccoeeieieeecrreeecre e e
Potential for habitat elements. Potential as habitat for—
Openland wildlife, Woodland wildlife, Wetland wildlife,
Rangeland wildlife.

Native and adapted plants (table 9) ...........ccccvverevereererernerernr e seresserenes
Grasses and grasslike plants. Forbs. Shrubs. Trees.

Building site development (1able 10) ........c.ccevvveveinirreinnreneneiesesreeesnesenes
Shallow excavations. Dwellings without basements.
Dwellings with basements. Small commercial buildings.
Local roads and streets. Lawns and landscaping.

Sanitary facilities (1able 11)........cccvvvvvrereriirinnnerereeee e sesssesesess
Septic tank absorption fields. Sewage lagoon areas.
Trench sanitary landfill. Area sanitary landfill. Daily cover
for landfill,

Construction materials (tabl@ 12)........ccoiverevcrierveienmerensesieiersrssesesesesessses
Roadfill. Sand. Gravel. Topsoil.

Water management (table 13).........ccceecrrerenrcrcceere et enenssnenesenes
Limitations for—Pond reservoir areas; Embankments,
dikes, and levees. Features affecting—Drainage, Irrigation,
Terraces and diversions, Grassed waterways.



Engineering index propertios (table 14) ..., 358
Depth. USDA texture. Classification—Unified, AASHTO.
Fragments greater than 3 inches. Percentage passing
sisve—4, 10, 40, 200. Liquid limit. Plasticity index.

Physical and chemical properties of the soils (table 15) .........ccceevvrrcnviirane 380
Depth. Clay. Permeability. Available water capacity.
Reaction. Salinity. Shrink-swell potential. Erosion factors.
Wind erodibifity group. Organic matter.

Soil and water features (1able 16)..........cccccecevvveveceercnierie e eeerennens 394
Hydrologic group. Flooding. High water table. Bedrock.
Potential frost action. Risk of corrosion.

Classification of the SoilS (1able 17)........cccccveeeerererierrcee et 404
Family or higher taxonomic class.



Foreword

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

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

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

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

A A

Sheldon G. Boone
State Conservationist
Soil Conservation Service

xi
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The Golden Area is in central Colorado on the eastern
slope of the Rocky Mountains. The area covers 445,420
acres, or about 696 square miles. Just over half of the
area is in the mountains, and the rest is on the plains
and foothills. Elevation ranges from 5,200 to 10,500 feet.
The area is bordered on the north by Boulder County, on
the east by Adams and Arapahoe Counties and Denver
County at Sheridan Boulevard, on the southeast by the
South Platte River and Douglas County, on the south by
Pike National Forest, and on the west by Park, Clear
Creek, and Gilpin Counties. Lakewood is the largest
municipality totally within the Golden Area.

The Golden Area has a broad variety of soils, primarily
because of the dramatic range in elevation, climate, and
parent materials (6). In some places the soils have been
disturbed or modified by the activities of man, particularly
on the plains and foothilis.

The soils on the plains and foothills are used primarily
for community development, crops, grazing, and
recreation. The soils on the mountains are used primarily
as woodland and habitat for wildlife and for community
development, grazing, and recreation.

General Nature of the Survey Area

This section provides general information about the
Golden Area. It discusses history and population;
physiography, drainage, and relief; climate;
transportation; water supply; agriculture; and industry.

History and Population

The first permanent settlement in the Golden Area
was established in 1859 by men searching for gold.
Golden City, which is now called Golden, was the first

town in the area and was named after Thomas L.
Golden, who camped there in 1858. It was the territorial
capital from 1862 to 1867 and is now the county seat of
Jefferson County. Jefferson and Park Counties were
established in 1861. Golden offered passage from the
plains to the rivers in the mountains. As the demand
increased for fresh fruits and vegetables for the miners,
agriculture attracted many new settlers. Agriculture and
the mining of coal, clay, and gravel remained the basis
for the economy in the area through World War Il. Then
residential growth spread over much of the farmland.
The communities on the plains and foothills became
indistinguishable from metropolitan Denver.
Manufacturing rose sharply along with the rapid increase
in population and is now the major source of income.

The area offers metropolitan life styles in the eastern
part as well as agriculturally oriented and secluded
mountain life styles in the western part.

Physiography, Drainage, and Relief

The survey area is within three major physiographic
areas: the plains, foothills, and mountains. The kinds of
soils in the survey area depend to a large extent on
these physiographic areas. In general, the plains and
foothills have alluvial, colluvial, and eolian deposits of
Quaternary age that have been locally dissected and
reworked by fluvial processes. In the mountainous areas
erosion is taking place rapidly, in geologic terms, forming
steep side slopes and intermontane areas of alluvial and
colluvial deposition.

Elevation in the survey area ranges from about 5,200
feet above sea level in the northeast corner of Jefferson
County to about 10,500 feet on Black Mountain on the
western border of Jefferson County. The elevation of
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Figure 1.—View eastward from the base of the mountain front. The hogbacks are In the background. The soils In this area have many
uses: recreation, habitat for wildlife, grazing, crops, and pasture.

Golden, on Clear Creek at the base of the mountains, is
5,674 feet.

The South Platte River is the major drainage system of
the entire area and forms the southeast border of
Jofferson County. The important streams that drain into
the South Platte River from the west are Clear Creek,
Bear Creek, Turkey Creek, Deer Creek, and the North
Fork of the South Platte River. The primary drainage
system from the Douglas County part of the survey area
is Plum Creek, which drains from southeast to northwest
into the South Platte River at Chatfield Reservoir.

The plains area is in the northeastern part of the
survey area and consists of nearly level to gently sloping

high terraces and fans, modified by local fluvial
dissection that has shaped moderately sloping to
moderately steep hill slopes adjacent to low terraces and
flood plains. The soils generally are deep to moderately
deep. Their texture commonly is clayey because the
parent material derived from the interbedded shales and
mudstones of the Arapahoe, Laramie, and Denver
Formations and the Pierre Shale.

The foothills area is a transition zone generally parallel
to and east of the mountain front. It is characterized by
moderately sloping to steep hill slopes and fans. The
soils in this area are shallow to deep. Their wide range
of texture is due to highly contrasting parent materials.
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Several prominent local landmarks are in this area:
Green Mountain, North and South Table Mountains, and
the hogbacks (fig. 1).

The plains and foothills are crossed by major streams
that form a system of stream terraces and piedmont
fans. These terraces and fans are mainly adjacent to the
South Platte River, Clear Creek, Ralston Creek, Bear
Creek, Coal Creek, and Deer Creek. Slopes commonly
are nearly level, and the soil texture varies from sand
and gravel to clay. The soils commonly are deep, and
the drainage varies from somewhat excessively drained
to poorly drained. The parent material generally derived
from igneous and metamorphic rocks of the mountains
and sedimentary rocks of the plains and foothills.

The mountain area commonly is characterized by
steep side slopes and less sloping convex summits. The
soils are shallow and moderately deep. The soil texture
commonly is loamy, and the percentage of rock
fragments varies widely. The soils in drainageways and
on terraces in the mountains commonly are deep and
loamy. The soils generally are well drained, but some
soils on low terraces and floodplains adjacent to streams
and springs commonly are poorly drained. The parent
material of the soils in the mountains derived from
Precambrian igneous and metamorphic rocks.

Climate

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

in the Golden Area, summers are warm or hot in most
valleys and much cooler in the mountains. Winters are
cold in the mountains. Valleys are colder than the lower
slopes of adjacent mountains because of cold air
drainage. In the mountains, precipitation occurs
throughout the year, and a deep snowpack accumulates
during winter. Snowmelt usually supplies much more
water than can be used for agriculture in the area. In the
valleys, precipitation in summer fails as showers; some
thunderstorms occur. In winter the ground is covered
with snow much of the time, but the snow can melt or
evaporate because of the frequent Chinook winds, which
blow downslope and are warm and dry.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Evergreen and
Lakewood, Colorado, in the period 1962 to 1975. Table
2 shows probable dates of the first freeze in fall and the
last freeze in spring. Table 3 provides data on length of
the growing season.

In winter the average temperatures at Evergreen and
Lakewood are 28 and 32 degrees F, respectively. The

- average daily minimum temperature in winter is 10
degrees at Evergreen and 20 degrees at L.akewood. The
lowest temperature on record, which occurred at
Evergreen on January 12, 1963, is -38 degrees. In
summer the average temperature is 61 degrees at

Evergreen and 69 degrees at Lakewood. The average
daily maximum temperature in summer is 80 degrees.
The highest recorded temperature, which occurred at
Lakewood on July 13, 1971, is 100 degrees.

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

The total annual precipitation is 18 inches at
Evergreen and 15 inches at Lakewood. Of this, 70
percent usually falls in April through September. The
heaviest 1-day rainfall during the period of record was
3.69 inches at Evergreen on May 6, 1969.
Thunderstorms occur on about 40 days each year, and
most occur in summer.

The average seasonal snowfall is about 95 inches at
Evergreen and about 65 inches at Lakewood. The
greatest snow depth at any one time during the period of
record was 22 inches at Evergreen. On an average of 45
days, at least 1 inch of snow is on the ground. The
number of such days varies greatly from year to year.

The average relative humidity in midafternoon is about
40 percent. Humidity is higher at night, and the average
at dawn is about 60 percent. The sun shines 70 percent
of the time possible in summer and 70 percent in winter.
The prevailing wind is from the southwest. Average
windspeed is highest, 10 miles per hour, in spring.

Transportation

The Golden Area is served by many.local, state, and
federal highways. Among these are Interstates 70 and
25 (just east of the area); U.S. Routes 6, 36, 40, 85, 285,
and 287; and State Highways 8, 26, 58, 72, 74, 75, 93,
95, 121, 128, 391, and 470. ‘

Several freight railroads serve the Goiden Area.
Amtrak provides passenger service to the area; the
terminal is in downtown Denver at Union Station.

Passenger bus service is provided by two interstate
carriers and several charter lines. The Regional
Transportation District (RTD) provides local bus service.

Several airports serve the Golden Area. Stapleton
International Airport, about 10 miles east of the area,
provides commercial and charter airline service.
Jefferson County Airport, which is in the northern part of
the area, provides charter and private airplane service.
Buckley Air National Guard Base is about 17 miles east
of the survey area; it is used by military and official
government personnel.



Water Supply

This section is largely based on a publication of the Denver Water
Department: “Features of the Denver Water System,” December 1976.

The primary source of water in the Golden Area is the
South Platte River and its tributaries. However, at the
turn of the century this system was recognized as being
inadequate to supply the projected needs of the rapidly
growing area. The Denver Water Board, which formed in
1918, began purchasing water rights on the South Platte
basin and constructed reservoirs and filtration systems to
store and process water. In 1936, in addition to the
reservoirs on the South Platte system, water was
brought into the area from the western slope of the
Rocky Mountains via the Moffat Tunnel. Since then
additional systems importing water from the western
slope have been constructed. The Gumlick Tunnel
carries water from the Williams Fork collection system.
The Vasquez Tunnel was built to link the Gumlick Tunnel
and the Fraser system. The Roberts Tunnel, the world’s
largest underground water tunnel, is 23.3 miles long. It
transports water from the Blue and Snake Rivers and
Ten-Mile Creek through the Continental Divide and into
the North Fork of the South Platte River. New systems
to collect and store water have been designed to meet
the needs of the present and anticipated population of
the area. The Foothills Project involves the building of
the Strontia Springs Dam and Reservoir on the South
Piatte River. More than 30 pumping stations and
reservoirs supply water to the Denver metropolitan area.

Water for agricultural use is transported primarily by
contour canals and ditches from the major streams in
the area. However, as the acreage of land in agricultural
use diminishes because of urban expansion, some
canals and ditches are no longer used.

There are many small domestic wells throughout the
survey area. However, as the use of ground water
increases, some wells have become dry or can pump
only a small volume for short periods. In the mountains,
new wells are being drilled for household use. However,
locating an adequate water supply often requires more
than one boring. In some areas, developing existing
springs is a practical alternative to drilling wells.

Agriculture

Until the end of World War |l, agriculture was the
major source of income in the Golden Area. Since then,
the acreage of agricultural land has decreased mainly
because of the rapid population growth in the area.

The main irrigated crops east of the front range are
small grains, alfaifa, vegetables and fruits grown in small
truck gardens, and ornamental plants grown in nurseries
and greenhouses. The most intensive irrigation is
associated with lawns and gardens. The major
nonirrigated crop east of the front range is small grains,
mainly wheat.

Soil Survey

The primary crops in the mountains are irrigated and
nonirrigated grass hay and some nonirrigated small
grains. Some people who live in the mountains raise
vegetables for their own use, mainly short-season plants.

Irrigated and nonirrigated pastures are common
throughout the area. They are used primarily for horses
and for some cattle. Most pasture consists of native and
adapted introduced grasses.

Cattle are commonly put to graze on native rangeland
in the area, although this land use is less prevalent than
in the past. Rangeland consists mainly of the less-
sloping areas in the mountains and in the foothills in the
northern part of the survey area. Cow/calf operations
are the most common livestock enterprise.

Local soil conservation districts have been formed to
aid farmers and ranchers in selecting the best
management practices to control soil erosion and
improve water quality. The Jefferson County Soil
Conservation District serves Jefferson County; the Teller-
Park Soil Conservation District serves Park County; and
the Douglas County Soil Conservation District serves
Douglas County.

Industry

The Golden Area has a highly diversified economic
base. Much of the industry in the area is related to
manufacturing. Several manufacturing firms are located
in the area. Many federal government agencies have
their offices and regional headquarters in Lakewood at
the Denver Federal Center.

Mining is an important industry in the survey area.
Sand and gravel are mined from alluvial deposits along
some of the major streams, particularly Clear Creek.
Crushed aggregate is mined from igneous and
metamorphic rocks, particularly along the mountain front
range. Uranium is mined near Raiston Creek in the
mountains. Several small gold and silver mines are also
in operation. Clay is mined for the manufacture of
porcelain and bricks.

How This Survey Was Made

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

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

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

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

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

were assembied from farm records and from field or plot
experiments on the same kinds of soil.

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

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

Map Unit Composition

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

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



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

landscape into segments that have similar use and in small areas.



General Soil Map Units

The general soil map at the back of this publication
shows broad areas that have a distinctive pattern of
soils, relief, and drainage. Each map unit on the general
soil map is a unique natural landscape. Typically, a map
unit consists 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 can be used to compare the
suitability of large areas for general land uses. Areas of
suitable soils can be identified on the map. Likewise,
areas where the soils are not suitable can be identified.

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

Dominantly well drained, clayey and loamy soils on
high terraces, hill slopes, and fans

There are four map units in this group, which makes
up about 30 percent of the survey area. The soils are
nearly level to steep. The native vegetation is mainly
grasses and forbs. Elevation is 5,200 to 6,500 feet. The
average annual precipitation is 13 1o 17 inches, the
average annual air temperature is 47° F, and the
average frost-free season is 126 to 142 days.

The soils in this group are deep and moderately deep.
They are well drained. They formed in clayey and loamy
material derived dominantly from sedimentary rocks.

The soils are used mainly for community development,
pastive, and grazing. They are also used for crops.

1. Nunn-Denver

Nearly level to gently s/op/h]g, deep, well drained, clayey
soils that formed in material derived from mudstone and
shale

This map unit is in the northeastern and eastern parts
of the survey area. The soils are mainly on high terraces
and fans. Slope is 0 to 5 percent. The vegetation is
mainly grasses and forbs. Elevation is 5,200 to 6,500
feet. The average annual precipitation is 13 to 17 inches,
the average annual air temperature is 47° F, and the
average frost-free season is 126 to 142 days.

This map unit makes up about 18 percent of the
survey area. It is about 45 percent Nunn soils and similar

soils and 25 percent Denver soils and similar soils. The
remaining 30 percent is soils of minor extent and Urban
land.

Nunn soils are on high terraces and fans. These soils
are deep and well drained. They formed in clayey
material derived dominantly from mudstone and shale.
The surface layer is clay loam. The subsoil is clay and
clay loam. Below the subsoil to a depth of 60 inches the
material is clay loam.

Denver soils are on high terraces and fans. These
soils are deep and well drained. They formed in clayey
material derived dominantly from mudstone and shale.
The surface layer is clay loam. The subsoil is clay to a
depth of 60 inches.

Of minor extent are Kutch and Midway soils on hill
slopes and on the steeper part of slopes adjacent to
stream courses, Primen and Leyden soils on gravelly and
cobbly hill slopes, Haverson soils on low terraces, and
Urban land.

The soils in this map unit are used mainly for
community development, as pasture, and for crops. They
are also used for grazing.

2. Denver-Kutch

Moderately sloping to steep, deep and moderately deep,
well drained, clayey soils that formed in material derived
from mudstone and shale

This map unit is in the central, north-central, and
southeastern parts of the survey area. The soils are
mainly on hill slopes and fans. Slope is 5 to 50 percent.
The vegetation is mainly grasses and forbs. Elevation is
5,200 to 6,500 feet. The average annual precipitation is
13 to 17 inches, the average annual air temperature is
47° F, and the average frost-free season is 126 to 142
days.

This map unit makes up about 7 percent of the survey
area. It is about 60 percent Denver soils and similar soils
and 20 percent Kutch soils and similar soils. The
remaining 20 percent is soils of minor extent and Urban
land.

Denver soils are on hill slopes and fans. These soils
are deep and well drained. They formed in clayey
material derived dominantly from mudstone and shale.
The surface layer is clay loam. The subsoil is clay to a
depth of 60 inches.



Kutch soils are on hill slopes. These soils are
moderately deep and well drained. They formed in clayey
material derived dominantly from mudstone and shale.
The surface layer is clay loam. The subsoil is clay and
clay loam. Weathered shale is at a depth of 20 to 40
inches.

Of minor extent are Midway, Leyden, and Primen soils
on hill slopes, Haverson soils on flood plains and low
terraces, areas of soils that have slopes of less than 5
percent, and Urban land.

The soils in this map unit are used mainly for
community development, pasture, and crops. They are
also used for grazing.

3. Platner-Renohill

Gently sloping to strongly sloping, deep and moderately
deep, well drained, clayey soils that formed in material
derived from mudstone and shale

This map unit is in the southeastern part of the survey
area. The soils are mainly on high terraces and hill
slopes. Slope is 3 to 15 percent. The vegetation is
mainly grasses and forbs. Elevation is 5,200 to 6,000
feet. The average annual precipitation is 13 to 17 inches,
the average annual air temperature is 47° F, and the
average frost-free season is 126 to 142 days.

This map unit makes up about 3 percent of the survey
area. it is about 40 percent Platner soils and similar soils
and 30 percent Renohill soils. The remaining 30 percent
is soils of minor extent.

Platner soils are on high terraces and hill slopes.
These soils are deep and well drained. They formed in
calcareous, alluvial and eolian material derived
dominantly from mudstone and shale. The surface layer
is loam or clay loam. The subsoil is clay loam and clay.
Below the subsoil to a depth of 60 inches the material is
loam and clay loam.

Renohill soils are on hill slopes. These soils are
moderately deep and well drained. They formed in
calcareous, clayey material derived dominantly from
interbedded mudstone, shale, and sandstone. The
surface layer is loam. The subsoil is clay loam. Below
this to a depth of 20 to 40 inches the material is clay
loam. Weathered shale is at a depth of 20 to 40 inches

Of minor extent are Haverson soils on flood plains and
low terraces, Bresser and Stoneham soils on hill slopes,
ridges, and knobs, and Ustic Torriorthents, loamy, on
eroded hill slopes.

The soils in this map unit are used mainly for grazing,
as pasture, and for crops. They are also used for
community development.

4. Critchell-Lavate-Rednun

Nearly level to moderately steep, deep, well drained,
loamy and clayey soils that formed in reddish material
derived from sedimentary rocks

Soil Survey

This map unit is in the central and southeastern parts
of the survey area. The soils are mainly on fans, high
terraces, and hill slopes. Slope is 0 to 30 percent. The
vegetation is mainly grasses and forbs. Elevation is
5,200 to 6,500 feet. The average annual precipitation is
13 to 17 inches, the average annual air temperature is
47° F, and the average frost-free season is 126 to 142
days.

This map unit makes up about 2 percent of the survey
area. It is about 35 percent Critchell soils, 20 percent
Lavate soils, and 15 percent Rednun soils. The
remaining 30 percent is soils of minor extent, Rock
outcrop, and Urban land.

Critchell soils are on fans, hill slopes, and terraces.
These soils are deep and well drained. They formed in
reddish, loamy, and gravelly material derived dominantly
from sedimentary rocks. The surface layer is gravelly
sandy loam. The subsoil is gravelly sandy clay loam. The
substratum to a depth of 60 inches is graveily sandy
loam and gravelly coarse sandy loam.

Lavate soils are on fans, terraces, and hill slopes.
These soils are deep and well drained. They formed in
reddish, loamy material derived dominantly from
sedimentary rocks. The surface layer is sandy loam. The
subsoil is sandy clay loam. The substratum to a depth of
60 inches is sandy loam.

Rednun soils are on fans, high terraces, and hill
slopes. These soils are deep and and well drained. They
formed in reddish, clayey material derived dominantly
from sedimentary rocks. The surface layer is clay loam.
The subsoil is clay. The substratum to a depth of 60
inches is sandy clay loam.

Of minor extent are Hargreave, Bernal, and Chapin
Variant soils on ridges, fans, and hill slopes; Ascalon
soils on fans; Argiustolls on hill slopes; Rock outcrop;
Haverson soils on flood plains and low terraces; and
Urban land.

The soils making up this map unit are used mainly for
community development, as pasture, and for grazing.
They are also used for crops.

Dominantly well drained, cobbly and gravelly soils
on fans, terraces, hill slopes, and stable summits

The soils in this group make up about 3 percent of the
survey area. The soils are nearly level to steep. The
native vegetation is mainly grasses and shrubs. Elevation
is 5,600 to 6,800 feet. The average annual precipitation
is 13 to 17 inches, the average annual air temperature is
47° F, and the average frost-free season is 126 to 142
days.

The soils are deep and well drained. They formed in
cobbly and gravelly alluvium derived dominantly from
mixed sources.

Most areas of these soils are used for grazing. A few
areas are used for community development.
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5. Flatirons-Veldkamp

Nearly level to steep, deep, well drained, cobbly and
gravelly soils that formed in mixed alluvium

This map unit is in the northern and central parts of
the survey area. The soils are mainly on fans, high
terraces, hill slopes, and stable summits. Slope is 0 to 50
percent. The vegetation is mainly grasses and shrubs.
Elevation is 5,600 to 6,800 feet. The average annual
precipitation is 13 to 17 inches, the average annual air
temperature is 47° F, and the average frost-free season
is 126 to 142 days.

This map unit makes up about 3 percent of the survey
area. It is about 70 percent Flatirons soils and similar
soils and 20 percent Veldkamp soils and similar soils.
The remaining 10 percent is soils of minor extent.

Flatirons soils are on high terraces, fans, stable
summits, and hill slopes. These soils are deep and well
drained. They formed in cobbly, stony, and gravelly
loamy alluvium. The surface layer is mainly very cobbly
sandy loam. The subsoil is very gravelly and is clay,
sandy clay, or clay loam. Below the subsoil, very gravelly
sandy clay loam extends to a depth of 60 inches or
more.

Veldkamp soils are on stable summits, fans, and high
terraces. These soils are deep and well drained. They
formed in cobbly, gravelly, clayey, and loamy material
derived dominantly from mixed alluvium. The surface
layer is very cobbly sandy loam. The subsoil is very
cobbly clay loam or very cobbly clay. Below the subsoil,
very cobbly sandy loam extends to a depth of 60 inches
or more.

Of minor extent are Leyden and Primen soils on hill
slopes and Rooney soils on ridges and hill slopes.

Most areas are used for grazing. A few areas are used
for community development.

Dominantly well drained, stony, cobbly, or clayey
soils on mesa tops, stable summits, and hill slopes

The soils in this group are in two map units, which
make up about 3 percent of the survey area. The soils
are nearly level to very steep. The native vegetation is
mainly grasses and shrubs. Elevation is 5,600 to 6,500
feet. The average annual precipitation is 15 to 17 inches,
the average annual air temperature is 47° F, and the
average frost-free season is 126 to 142 days.

The soils in this group are deep to shallow. They are
well drained. They formed in stony, cobbly, or clayey
materials derived dominantly from mixed sources.

The soils are used mainly as habitat for wildlife and for
grazing. They are also used for community development
and recreation.

6. Leyden-Lavina

Nearly level to very steep, moderately deep to shallow,
well drained, stony and clayey soils that formed in
material derived from volcanic rock and shale

This map unit is in the central part of the survey area.
The soils are mainly on hill slopes and mesa tops. Slope
is 0 to 60 percent. The vegetation is mainly grasses and
shrubs. Elevation is 5,600 to 6,500 feet. The average
annual precipitation is 15 to 17 inches, the average
annual air temperature is 47° F, and the average frost-
free season is 126 to 142 days.

This map unit makes up about 1 percent of the survey
area. It is about 45 percent Leyden soils and similar soils
and 30 percent Lavina soils and similar soils. The
remaining 25 percent is mainly Rock outcrop; volcanic
rock is on shoulders and hill slopes, and shale is on
back slopes.

Leyden soils are on hill slopes. They are moderately
deep and well drained. They formed in gravelly, cobbly,
and clayey material derived dominantly from mixed
sources. The surface layer is extremely stony clay loam.
The subsoil is gravelly clay loam and gravelly clay.
Weathered shale is at a depth of 20 to 40 inches.

Lavina soils are on mesa tops and hill slopes. They
are shallow and well drained. They formed in clayey
alluvium and loess deposited over volcanic rock. The
surface layer is loam. The subsoil is clay. Unweathered
volcanic rock is at a depth of 8 to 20 inches.

The soils are used mainly for grazing and as habitat
for wildlife. A few areas are used as a source of
aggregate.

7. Nunn-Rooney-Leyden

Moderately sloping to very steep, deep, shallow, and
moderately deep, well drained, clayey and cobbly soils
that formed in material derived from sedimentary rocks

This map unit is in the southeastern part of the survey
area. The soils are mainly on stable summits and hill
slopes. Slope is 5 to 70 percent. The vegetation is
mainly grasses and shrubs with some ponderosa pine.
Elevation is 5,600 to 6,500 feet. The average annual
precipitation is 15 to 17 inches, the average annual air
temperature is 47° F, and the average frost-free season
is 126 to 142 days.

This map unit makes up about 2 percent of the survey
area. It is about 30 percent Nunn soils, 25 percent
Rooney soils, and 15 percent Leyden soils. The
remaining 30 percent is Rock outcrop and soils of minor
extent.

Nunn soils are on stable summits and hill slopes.
These soils are deep and well drained. They formed in
clayey material derived dominantly from mudstone and
shale. The surface layer is clay loam. The subsoil is clay
and clay loam. It is underlain to a depth of 60 inches or
more by clay loam.

Roacney soils are on hill slopes. These soils are
shallow and well drained. They formed in cobbly and
gravelly colluvium and residuum derived dominantly from
conglomerate and sandstone. The surface layer is
extremely cobbly sandy loam. Below this to a depth of 4
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to 20 inches the soil material is very gravelly sandy loam.
Weathered sandstone and conglomerate are at a depth
of 4 to 20 inches.

Leyden soils are on hill slopes. These soils are
moderately deep and well drained. They formed in
gravelly, cobbly, and clayey material derived from mixed
sources. The surface layer is cobbly clay loam. The
subsoil is gravelly clay loam and gravelly clay.
Weathered shale is at a depth of 20 to 40 inches.

Of minor extent are Rock outcrop, Primen soils on hill
slopes, and Haverson and Paymaster soils and
Torrifluvents, very gravelly, on low terraces and flood
plains.

The soils in this map unit are used mainly as habitat
for wildlife, for grazing, and as recreation areas. In a few
places they are used for community development.

Dominantly well drained, stony and loamy solls on
hogbacks and hill slopes

The soils in this group make up about 3 percent of the
survey area. The soils are moderately steep to very
steep. The native vegetation is mainly shrubs, trees, and
grasses. Elevation is 5,600 to 6,500 feet. The average
annual precipitation is 15 to 17 inches, the average
annual air temperature is 47° F, and the average frost-
free season is 126 to 142 days.

The soils are shallow to deep and are well drained.
They formed in stony, loamy colluvium derived
dominantly from sédimentary rocks.

In most places the soils are used as habitat for
wildlife, as recreation areas, or as a source of clay. In a
few places they are used for community development.

8. Argiustolls-Rock outcrop-Baller

Moderately steep to very steep, shallow to deep, well
drained, stony and loamy soils that formed in colluvium
derived from sedimentary rocks

This map unit is in the northern, central, and
southeastern parts of the survey area. The areas are
mainly on side slopes of mountains and hogbacks (fig.
2). Slope is 15 to 60 percent. The vegetation is mainly
shrubs, trees, and grasses. Elevation is 5,600 to 6,500
feet. The average annual precipitation is 15 to 17 inches,
the average annual air temperature is 47° F, and the
average frost-free season is 126 to 142 days.

This map unit makes up about 3 percent of the survey
area. It is about 30 percent Argiustolls, 25 percent Rock
outcrop, and 10 percent Baller soils. The remaining 35
percent is soils of minor extent.

Argiustolls are on side slopes of hogbacks and ridges.
These soils are shallow to deep and are well drained.
They formed in stony, gravelly, and loamy colluvium and
in residuum dominantly of sedimentary rocks. The soils
are loamy and have varying percentages of rock
fragments throughout.

Soil Survey

Rock outcrop consists of areas of exposed
sedimentary rock.

Baller soils are on the dip slope of hogbacks. These
soils are shallow and well drained. They formed in stony,
loamy material derived dominantly from sandstone. The
surface layer is very stony sandy loam. It is underlain to
a depth of 10 to 20 inches by very stony sandy loam.
Unweathered sandstone is at a depth of 10 to 20 inches.

Of minor extent in this map unit are Ustorthents at a
higher elevation and Ascalon, Lavate, and Bernal soils
on hill slopes.

In most places the soils are used as habitat for
wildlife, for recreation, or as a source of clay. In a few
places they are used for community development.

Dominantly somewhat excessively drained and
somewhat poorly drained, loamy, very gravelly, and
sandy soils on flood plains and low terraces

The soils in this group make up about 2 percent of the
survey area. The soils are nearly level. The native
vegetation is mainly grasses and forbs. Elevation is
5,200 to 6,500 feet. The average annual precipitation is
13 to 17 inches, the average annual air temperature is
47° F, and the average frost-free season is 126 to 142
days.

The soils are deep and are somewhat excessively
drained and somewhat poorly drained. They formed in
alluvium derived dominantly from mixed sources.

In most places the soils are used as habitat for wildlife
and for crops, pasture, and grazing. In a few places they
are used for community development.

9. Alda-Torrifluvents, very gravelly

Nearly level, deep, somewhat excessively drained and
somewhat poorly drained, loamy, very gravelly, and
sandy soils that formed in mixed alluvium

This map unit is within the eastern part of the survey
area. The soils are mainly on flood plains, alluvial valley
floors, and low terraces. Slope is 0 to 3 percent. The
vegetation is mainly grasses and forbs. Elevation is
5,200 to 6,500 feet. The average annuai precipitation is
13 to 17 inches, the average annual air temperature is
47° F, and the average frost-free season is 126 to 142
days.

This map unit makes up about 2 percent of the survey
area. It is about 50 percent Alda soils and similar soils
and 30 percent Torrifluvents, very gravelly. The
remaining 20 percent is soils of minor extent and other
included areas.

Alda soils are on alluvial valley floors, low terraces,
and flood plains. These soils are deep and somewhat
poorly drained. They formed in alluvium derived
dominantly from mixed sources. The soils are stratified
loam and sandy loam and are underlain by sand and
grave! at a depth of 20 to 40 inches.
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Figure 2.—A typical area of the Argiustolls-Rock outcrop-Baller map unit.

Torrifluvents, very gravelly, are on flood plains and low
terraces. These soils are deep and somewhat
excessively drained. They formed in stratified sandy and
gravelly alluvium derived dominantly from mixed sources.
The soils are stratified very gravelly loamy sand and very
gravelly sand throughout.

Of minor extent are Haverson, Nunn Variant, and
Englewood soils on low terraces and flood plains, Gravel
pits on low terraces, Arvada soils on low terraces below
Standley Lake, and Urban land.

The soils in this map unit are used mainly as habitat
for wildlife and for crops, pasture, and grazing. They are
also used for community development.

Dominantly somewhat excessively drained and well
drained, sandy and loamy soils on high terraces and
hill slopes

The soils in this group are in one map unit, which
makes up about 1 percent of the survey area. The soils
are nearly level to strongly sloping. The native vegetation
is mainly grasses and forbs. Elevation is 5,400 to 6,500
feet. The average annual precipitation is 13 to 17 inches,
the average annual air temperature is 47° F, and the
average frost-free season is 126 to 142 days.

The soils are deep and are somewhat excessively
drained and well drained. They formed in eolian sand
and sandy loess derived dominantly from mixed sources.
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The soils are used mainly for grazing. In a few areas
they are used for crops and for community development.

10. Blakeland-Truckton

Nearly level to strongly sloping, deep, somewhat
excessively drained and well drained, sandy and loamy
soils that formed in eolian sand and sandy loess

This map unit is in the southeastern part of the survey
area. The soils are mainly on high terraces and hill
slopes. Slope is 0 to 15 percent. The vegetation is
mainly. grasses and forbs. Elevation is 5,400 to 6,500
feet. The average annual precipitation is 13 to 17 inches,
the average annual air temperature is 47° F, and the
average frost-free season is 126 to 142 days.

This map unit makes up about 1 percent of the survey
area. It is about 50 percent Blakeland soils and 35
percent Truckton soils and similar soils. The remaining
15 percent is soils of minor extent.

Blakeland soils are on high terraces and hill slopes.
These soils are deep and somewhat excessively drained.
They formed in eolian sand derived from mixed sources.
The surface layer is loamy sand. The layers below the
surface layer to a depth of 60 inches or more are also
joamy sand.

Truckton soils are on high terraces and hill slopes.
These soils are deep and well drained. They formed in
sandy loess derived dominantly from mixed sources. The
surface layer is sandy loam. The subsoil is sandy loam. It
is underlain to a depth of 60 inches or more by loamy
sand.

Of minor extent are Haverson soils on low terraces
and Renohill and Manzanola soils on hill stopes.

The soils in this map unit are used mainly for grazing.
In a few places they are used for crops and for
community development.

Dominantly well drained, stony, gravelly, loamy, and
sandy soils on mountain side slopes and stable
summits and in drainageways

The soils in this group are in four map units, which
make up about 58 percent of the survey area. The soils
are gently sloping to very steep, The native vegetation is
mainly coniferous trees, shrubs, and grasses. Elevation
is 6,500 to 10,000 feet. The average annual precipitation
is 17 to 20 inches, the average annual air temperature is
41° to 47° F, and the average frost-free season is 55 to
125 days.

The soils are shallow to deep and are well drained.
They formed in stony, gravelly, loamy, and sandy
material derived dominantly from igneous and
metamorphic rocks.

The soils are used mainly as wood!and, habitat for
wildlife, and recreation areas and for grazing. They are
also used for community development.

Soil Survey

11. Ratake-Lininger

Moderately sloping to very steep, shallow to moderately
deep, well drained, stony, gravelly, and loamy soils that
formed in material derived from igneous and
metamorphic rocks

This map unit is in the northern, central, and southern
parts of the survey area. The soils are mainly on
mountain side slopes and stable summits (fig. 3). Slope
is 5 to 60 percent. The vegetation is mainly coniferous
trees, grasses, and shrubs. Elevation is 6,500 to 7,800
feet. The average annual precipitation is 17 to 20 inches,
the average annual air temperature is 43° to 47° F, and
the average frost-free season ranges from 76 to 125
days.

This unit makes up about 17 percent of the survey
area. It is about 40 percent Ratake soils and similar soils
and 15 percent Lininger soils and similar soils. The
remaining 45 percent is soils of minor extent and Rock
outcrop.

Ratake soils are on mountain side slopes and
summits. These soils are shallow and well drained. They
formed in stony, gravelly, and loamy material derived
dominantly from igneous and metamorphic rocks. The
surface layer is stony sandy loam or very stony sandy
foam. It is underlain to a depth of 10 to 20 inches by
very gravelly sandy loam. Weathered bedrock is at a
depth of 10 to 20 inches.

Lininger soils are on mountain side slopes and stable
summits. These soils are moderately deep and well
drained. They formed in stony, gravelly, and loamy
material derived dominantly from igneous and
metamorphic rocks. The surface layer is stony sandy
toam or sandy loam. The subsoil is sandy clay loam.
Weathered bedrock is at a depth of 20 to 40 inches.

Of minor extent are Grimstone, Peeler, Legault, and
Hiwan soils on north-facing side slopes, Rock outcrop on
shoulders and back slopes, Venable soils on low
terraces, and Curecanti soils on foot slopes and fans.

The soils in this map unit are used mainly as
woodland, habitat for wildlife, and recreation areas and
for grazing. They are also used for community
development.

12. Herbman-Hiwan

Moderately sloping to very steep, shallow, well drained,
stony, gravelly, loamy, and sandy soils that formed in
material derived from igneous and metamorphic rocks

This map unit is in the northwestern, western, and
southwestern parts of the survey area. The soils are
mainly on mountain side slopes and ridges. Slope is 5 to
70 percent. The vegetation is mainly coniferous trees,
shrubs, and grasses. Elevation is 7,600 to 10,000 feet.
The average annual precipitation is 17 to 20 inches, the
average annual air temperature is 41° to 43° F, and the
average frost-free season is 55 to 75 days.
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Figure 3.—An area (foreground) of the Ratake-Lininger map unit.

This map unit makes up about 33 percent of the
survey area. It is about 30 percent Herbman soils and
similar soils and 20 percent Hiwan soils and similar soils.
The remaining 50 percent is Rock outcrop and soils of
minor extent.

Herbman soils are on mountain side slopes and
ridges. These soils are shatlow and well drained. They
formed in stony, gravelly, and loamy material derived
dominantly from igneous and metamorphic rocks. The
surface layer is very stony sandy loam or stony sandy
loam. It is underlain by very gravelly sandy loam.
Weathered soft bedrock is at a depth of 7 to 20 inches.

Hiwan soils are on mountain side slopes and ridges.
The slopes mainly face north. These soils are shallow
and well drained. They formed in stony, gravelly, and

sandy material derived dominantly from igneous and
metamorphic rocks. The surface layer is very stony
loamy sand or stony loamy sand. lt is underlain by very
gravelly loamy sand. Weathered hard bedrock is at a
depth of 5 to 20 inches.

Of minor extent are Rock outcrop on ridges and back
slopes, Grimstone and Peeler soils on north-facing
mountain side slopes, Kittredge and Troutdale soils on
mountain side slopes and in drainageways, and Venable
soils on low terraces.

The soils in this map unit are used mainly as
woodland, for grazing, as habitat for wildlife, and as
recreation areas. They are also used for community
development.
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13. Resort-Raleigh

Strongly sloping to very steep, shallow, somewhat
excessively drained, gravelly, loamy soils that formed in
grus of the Pikes Peak Granite

This map unit is in the southern part of the survey
area. The soils are mainly on mountain side slopes and
summits. Slope is 9 to 70 percent. The vegetation is
mainly coniferous trees, shrubs, and grasses. Elevation
is 6,500 to 7,800 feet. The average annual precipitation
is 17 to 20 inches, the average annual air temperature is
43° to 47° F, and the average frost-free season ranges
from 76 to 125 days.

This map unit makes up about 4 percent of the survey
area. It is about 50 percent Resort soils and similar soils
and 25 percent Raleigh soils. The remaining 25 percent
is soils of minor extent and Rock outcrop.

Resort soils are on mountain side slopes and summits.

These soils are shallow and somewhat excessively
drained. They formed in gravelly material derived from
grus of the Pikes Peak Granite. The surface layer is very
gravelly sandy loam. The subsoil is very gravelly sandy
loam. Below that, to a depth of 10 to 20 inches, there is
very gravelly loamy sand. Weathered granite is at a
depth of 10 to 20 inches.

Raleigh soils are on mountain side slopes and
summits. The slopes commonly face north. These soils
are shallow and somewhat excessively drained. They
formed in gravelly material derived from grus of the
Pikes Peak Granite. The surface layer is very gravelly
sandy loam or stony sandy loam. The subsoil is very
gravelly sandy loam. Below that, to a depth of 10 to 20
inches, there is extremely gravelly sandy loam.
Weathered granite is at a depth of 10 to 20 inches.

Of minor extent are Garber Variant soils on toe slopes
and fans, Rock outcrop on ridges and back slopes, and
Rosane and Venable soils on low terraces and flood
plains.

The soils in this map unit are used mainly as
woodland, for grazing, as habitat for wildlife, and as
recreation areas. They are also used for community
development.

14. Raleigh-Earcree Variant

Gently sloping to very steep, shallow to deep, somewhat
excessively drained and well drained, gravelly, loamy
soils that formed in grus of the Pikes Peak Granite

This map unit is in the southwestern part of the survey
area. The soils are mainly on mountain side slopes,
stable summits, and fans and in drainageways. Slope is
2 to 70 percent. The vegetation is mainly coniferous
trees, shrubs, and grasses. Elevation is 8,000 to 10,000
feet. The average annual precipitation is 17 to 20 inches,

the average annual air temperature is 41° to 43° F, and
the average frost-free season ranges from 55 to 75
days.

This map unit makes up about 4 percent of the survey
area. It is about 90 percent Raleigh soils and 5 percent
Earcree Variant soils. The remaining 5 percent is Rock
outcrop and soils of minor extent.

Raleigh soils are on mountain side slopes and stable
summits. The soils are shallow and somewhat
excessively drained. They formed in gravelly material
derived from grus of the Pikes Peak Granite. The surface
layer is very gravelly sandy loam or stony sandy loam.
The subsoil is very gravelly sandy loam. It is underlain to
a depth of 10 to 20 inches by extremely gravelly sandy
loam. Weathered granite is at a depth of 10 to 20
inches.

Earcree Variant soils are in drainageways and on fans.
These soils are deep and well drained. They formed in
gravelly and loamy alluvium and colluvium derived
dominantly from grus of the Pikes Peak Granite. The
surface layer is very gravelly sandy loam. The subsoil is
very gravelly sandy loam. The layers below the subsoil to
a depth of 60 inches are also very gravelly sandy loam.

Of minor extent are Rock outcrop on ridges and back
slopes and Venable and Rosane soils on low terraces
and flood plains.

The soils in this map unit are used mainly as
woodland, for grazing, as habitat for wildlife, and as
recreation areas. They are also used for community
development.
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The map units on the detailed soil maps at the back of
this survey represent the soils in the survey area. The
map unit descriptions in this section, along with the soil
maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under “‘Use and Management of the Soils.”

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

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

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

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into so//
phases. Most of the areas shown on the detailed soil
maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affects use or
management. For example, Nunn clay loam, 2 to 5
percent slopes, is one of several phases in the Nunn
series.

Some map units in the survey area are made up of
two or more major soils. Such a map unit is called a soil
complex.

A soil complex consists of two or more soils in such
an intricate pattern or in such small areas that they
cannot be shown separately on the soil maps. The
pattern and proportion of the soils are somewhat similar
in alt areas. Manzanola-Renohill-Stoneham complex, 9 to
15 percent slopes, is an example.

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

soils are identified in each map unit description. Some
small areas of strongly contrasting soils are identified by
a special symboi on the soil maps.

This survey includes miscellaneous areas. Such areas
have little or no soil material and support little or no
vegetation. Pits, clayey, is an example. Miscellaneous
areas are shown on the soil maps. Some that are too
small to be shown are identified by a special symbol on
the soil maps.

Table 4 gives the acreage and proportionate extent of
each map unit. Other tables (see “Summary of Tables”)
give properties of the soils and the limitations,
capabilities, and potentials for many uses. The Glossary
defines many of the terms used in describing the soils.

Soil Descriptions

1—Alda loam, 0 to 2 percent slopes. This is a deep,
somewhat poorly drained soil on alluvial valley floors,
low terraces, and fiood plains. It formed in calcareous,
stratified alluvium underlain by sand and gravel derived
from mixed sources. The average annual precipitation is
13 to 17 inches, and the average annual air temperature
is 47° F. The average frost-free season ranges from 126
to 142 days. Elevation is 5,200 to 6,500 feet.

Typically, the surface layer is mildly alkaline, dark
grayish brown to grayish brown loam about 11 inches
thick. The layer below that is moderately alkaline, light
brownish gray loam about 6 inches thick. The underlying
material in the upper 8 inches is moderately alkaline,
light gray, mottled loam; in the next 4 inches it is
moderately alkaline, light gray, mottled sandy loam; and
in the lower part to a depth of 60 inches it is mildly
alkaline, mottled loamy sand over neutral very gravelly
loamy sand.

Included with this soil in mapping are small areas of
Loveland and Loveland Variant soils on low terraces and
Niwot soils on abandoned meander belts. Also included
are small areas of Urban land. The included soils and
Urban land make up about 15 percent of the total
acreage of the map unit.

Permeability of this Alda soil is moderate to
moderately rapid to a depth of 20 to 40 inches and very
rapid below that. The available water capacity is low.
The effective rooting depth is 60 inches or more. Runoff
is slow. Water erosion and soil blowing are slight
hazards. A seasonal high water table is at a depth of 24
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to 36 inches in spring and summer. This soil is
occasionally flooded for brief periods in spring and
summer. The depth to sand and gravel ranges from 20
to 40 inches. The shrink-swell potential is low. Rock
fragments make up 0 to 15 percent of the volume in the
solum and 35 to 60 percent in the underlying material.

This soil is used mainly as pasture and habitat for
wildlife. In a few areas it is used for crops and
community development.

The native vegetation is mainly switchgrass,
indiangrass, big bluestem, and western wheatgrass. The
average annual production of air-dry vegetation ranges
from 3,000 to 4,000 pounds per acre. Proper grazing use
and a planned grazing system are needed to maintain
the quality and quantity of the desirable plants and to
prevent erosion. Heavy infestations of undesirable plants
can be controlled by chemical or mechanical treatment.
Grazing when the soil is wet results in compaction of the
surface layer, poor tilth, and excessive runoff. Small
pastures commonly are severely overgrazed and eroded.
Livestock in small pastures should be kept in pens. The
rest of the pasture can be used as exercise areas and
for very limited grazing.

The main concerns in establishing and maintaining
grasses, shrubs, trees, and garden plants on this soil are
wetness and flooding. Species that tolerate wetness
should be selected for planting. Structures to divert
runoff from the plantings are needed. Applications of
manure and of nitrogen and phosphate fertilizers are
needed to maintain fertility. Supplemental irrigation is
needed during dry periods.

Urban land is covered by streets, parking lots,
sidewalks, buildings, and other impervious manmade
structures. Runoff on Urban land is rapid; therefore,
storm drains, natural drainageways, and land grading
must accommodate increased flows to prevent fiooding
downslope in areas that normally would not be subject to
flooding.

The Alda soil is limited for community development by
wetness, flooding, and seepage. Drainage and structures
to divert runoff are needed where buildings and roads
are constructed. Effluent from absorption fields can
surface downslope and create a health hazard. Where
the density of housing is moderate to high, a community
sewage system is needed to prevent seepage from
contaminating the water supply. Topsoil can be
stockpiled and used to reclaim areas disturbed by cutting
and filling. Such areas can be used as greenbelts and
parks planted with native vegetation and other adapted
plants.

On irrigated cropland, the main concerns in
management are proper use of irrigation water,
controlling soil erosion, maintaining or improving soil
fertility, and reducing wetness. Tile drainage and open
drainage ditches are necessary to lower the water table
and minimize wetness. Applications of manure and
commercial fertilizers that contain nitrogen and

Soil Survey

phosphorus are needed to maintain soil fertility. Land
leveling is needed in some areas for the uniform
distribution of water.

Management concerns in areas of nonirrigated
cropland are conserving soil moisture, protecting the soil
from erosion, and maintaining fertility. Stubble mulch
tillage and the incorporation of crop residue into the
surface layer are of vital importance in protecting the soil
from erosion and in improving tilth and conserving
moisture.

This soil is in capability subclasses llw, irrigated, and
Ills, nonirrigated; in the Wet Meadow range site; and in
plant adaptability group PF-4.

2—Alda-Niwot complex, 0 to 2 percent slopes. The
areas of this complex are on alluvial valley floors,
abandoned meander belts, and low terraces. The
average annual precipitation is 13 to 17 inches, the
average annual air temperature is 47° F, and the
average frost-free season is 126 to 142 days. Elevation
is 5,200 to 6,200 feet.

Alda soil makes up 45 percent of the complex, and
Niwot soil makes up 40 percent. The Alda soil is on
alluvial valley floors and higher lying low terraces, and
the Niwot soil is on abandoned meander belts. The
areas of these soils are so intricately intermingled that it
was not practical to map the soils separately.

included in mapping are small areas of Loveland and
Loveland Variant soils on low terraces. Also included are
small areas of Urban land. The included soils and Urban
fand make up about 15 percent of the total acreage.

The Alda soil is deep and somewhat poorly drained. It
formed in calcareous, stratified alluvium underlain by
sand and gravel derived from mixed sources.

Typically, the surface layer is mildly alkaline, dark
grayish brown to grayish brown loam about 11 inches
thick. The layer below that is moderately alkaline, light
brownish gray loam about 6 inches thick. The underlying
material in the upper 8 inches is moderately alkaline,
light gray, mottled loam; in the next 4 inches it is
moderately alkaline, light gray, mottled sandy loam; and
in the lowermost part to a depth of 60 inches it is mildly
alkaline, mottled loamy sand over neutral very gravelly
loamy sand.

Permeability of the Alda soil is moderate to moderately
rapid to a depth of 20 to 40 inches and very rapid below
that. The available water capacity is low. The effective
rooting depth is 60 inches or more. Runoff is slow. Water
erosion and soil blowing are slight hazards. A seasonal
high water table is at a depth of 24 to 36 inches in
spring and summer. In some areas the soil has been
artificially drained. This soil is subject to rare, brief
periods of flooding in spring and summer. The depth to
sand and gravel ranges from 20 to 40 inches. The
shrink-swell potential is low. Rock fragments make up 0
to 15 percent of the volume in the solum and 35 to 60
percent in the underlying material.
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The Niwot soil is deep and somewhat poorly drained.
It formed in calcareous, stratified, loamy alluvium over
sandy and gravelly alluvium derived from mixed sources.

Typically, the surface layer is mildly alkaline, dark
grayish brown to grayish brown gravelly loam about 13
inches thick. The underlying material to a depth of 60
inches is neutral, light yellowish brown very gravelly
sand.

Permeability of the Niwot soil is moderate to a depth
of 10 to 20 inches and very rapid below that. The
available water capacity is low. The effective rooting
depth is 60 inches or more. Runoff is slow, and water
erosion is a slight hazard. Soil blowing is a moderate
hazard. A seasonal high water table is at a depth of 6 to
18 inches in spring and summer. In some areas the soil
has been artificially drained. This soil is subject to rare,
brief periods of flooding in spring and summer. The
depth to sand and gravel ranges from 10 to 20 inches.
The shrink-swell potential is low. Rock fragments make
up 15 to 35 percent of the volume in the solum and 35
to 60 percent in the underlying material.

These soils are used mainly for community
development and as pasture and habitat for wildlife. In a
few areas they are used for crops.

The native vegetation is mainly switchgrass,
indiangrass, big bluestem, and western wheatgrass. The
average annual production of air-dry vegetation ranges
from 3,000 to 4,000 pounds per acre. Proper grazing use
and a planned grazing system are needed to maintain
the quality and quantity of desirable plants and to
prevent erosion. Heavy infestations of undesirable plants
can be eliminated by chemical or mechanical treatment.
Grazing when the soil is wet results in compaction of the
surface layer, in poor tilth, and in excessive runoff. Small
pastures commonly are severely overgrazed and eroded.
Livestock in small pastures should he kept in pens. The
rest of the pasture can be used as exercise areas and
for very limited grazing.

The main concerns in establishing and maintaining
grasses, shrubs, trees, and garden plants on these soils
are wetness and flooding. Plants that tolerate wetness
should be selected for planting. Structures to divert
runoff from the plantings are needed. Applications of
manure and commercial fertilizers that contain nitrogen
and phosphorus are needed to maintain fertility. Deep
cuts made in land grading should be covered with a
layer of topsoil. Supplemental irrigation is needed during
dry periods.

The small areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate increased flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The soils making up this complex are limited for
community development by wetness, flooding, and
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seepage. Drainage and structures to divert runoff are
needed to protect buildings and roads. Effluent from
absorption fields can surface downslope and create a
health hazard. In some areas the soils can be used as
greenbelts and parks planted with native vegetation and
other adapted plants.

On irrigated cropland, the main concerns in
management are proper use of irrigation water,
controlling soil erosion, maintaining or improving soil
fertility, and reducing wetness. Tile drainage and open
drainage ditches are necessary to lower the water table
and minimize wetness. Applications of manure and
commercial fertilizer that contains nitrogen and
phosphorus are needed to maintain fertility. Land
leveling is needed in some areas to achieve uniform
distribution of water.

Management concerns in areas of nonirrigated
cropland are conserving soil moisture, protecting the soil
from erosion, and maintaining fertility. Stubble mulch
tilage and the incorporation of crop residue into the
surface layer are essential in protecting the soils from
erosion and in improving tilth and conserving moisture.

The soils are in capability subclass lls, irrigated and
nonirrigated, in the Wet Meadow range site, and in plant
adaptability group PF-4.

3—Allens Park Variant-Ratake-Rock outcrop
complex, 30 to 50 percent slopes. The areas of this
complex are on north-facing mountain side slopes and
on summits. The average annual precipitation is 17 to 20
inches, and the average annual air temperature is 43° to
47° F. The average frost-free season ranges from 76 to
125 days. Elevation is 6,500 to 7,800 feet.

Allens Park Variant soil makes up 35 percent of this
complex, Ratake soil makes up 30 percent, and Rock
outcrop makes up 20 percent. Aliens Park Variant soil is
on side slopes that have an overstory of coniferous
trees. Ratake soil is on side slopes and summits that
have a plant cover of shrubs, grasses, and forbs. Rock
outcrop is on shoulders and in places where intrusive
dikes reach the surface. These soils and Rock outcrop
are in such intricately intermingled areas that it was not
practical to map the soils separately at the scale used in
mapping.

Included in mapping are small areas of Cathedral soils
on mountain side slopes and ridges, Curecanti soils on
fans and foot slopes, and Lininger and Trag soils on side
slopes and toe slopes. The included soils make up about
15 percent of the total acreage.

The Allens Park Variant soil is moderately deep and
well drained. It formed in stony, gravelly, and loamy
material derived from weathered metamorphic and
igneous rocks.

Typically, the surface is covered by a mat about 1 inch
thick of partly decomposed needles, twigs, and leaves.
The surface layer is neutral, dark grayish brown stony
sandy loam about 2 inches thick. The subsurface layer is
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slightly acid, pale brown gravelly loamy sand 5 inches
thick. The subsoil is slightly acid, brown and strong
brown sandy clay loam 25 inches thick. Soft bedrock is
at a depth of 32 inches.

Permeability of the Allens Park Variant soil is
moderate. The available water capacity is low. The
effective rooting depth is 20 to 40 inches. Runoff is
rapid, and water erosion is a severe hazard. Soil blowing
is a slight hazard. The depth to soft bedrock ranges from
20 to 40 inches. The shrink-swell potential is moderate.
Rock fragments make up 5 to 35 percent of the volume.

The Ratake soil is shallow and well drained. It formed
in stony, gravelly, and loamy colluvium and in residuum
dominantly of igneous and metamorphic rocks.

Typically, the surface layer is neutral, dark brown very
stony sandy loam about 3 inches thick. The subsoil is
neutral, dark brown very gravelly sandy loam 9 inches
thick. Soft bedrock is at a depth of 12 inches.

Permeability of the Ratake soil is moderate. The
available water capacity is low. The effective rooting
depth is 10 to 20 inches. Runoff is rapid, and water
erosion is a severe hazard. Soil blowing is a slight
hazard. The depth to soft bedrock ranges from 10 to 20
inches. The shrink-swell potential is low. Rock fragments
make up 35 to 80 percent of the volume.

Rock outcrop consists of exposed igneous and
metamorphic bedrock, talus, and large boulders. In areas
of Rock outcrop, plants can take root only in cracks and
fissures. Runoff is rapid, but water erosion is only a slight
hazard on most rock surfaces.

The soils in this complex are used mainly as
woodland, as habitat for wildlife, and as recreation areas.
In a few places they are used for community
development.

The native vegetation on the Allens Park Variant soil is
mainly an overstory of ponderosa pine and Douglas-fir.
There are also scattered grasses and forbs. The Ratake
soil has scattered ponderosa pines and an understory of
mountainmahogany, grasses, and forbs. The average
annual production of air-dry vegetation ranges from 700
to 1,200 pounds per acre. The wooded areas are
managed mainly as habitat for wildlife, as watershed,
and for recreation uses. Some wooded areas are
included in or are adjacent to residential communities;
consequently, their esthetic value is of major importance.
Thinning overcrowded stands and removing dead trees
help to reduce susceptibility to insect attack and to keep
the trees healthy and productive. In constructing access
roads, the design of a road drainage system and the
placement of culverts are critical in controlling erosion.
Excavated areas must be protected to prevent rill and
gully erosion and sloughing. Sufficient ground cover is
needed to protect the soil from erosion.

Grasses, shrubs, trees, and garden plants are difficult
to establish and maintain because of the slope, depth to
rock, and large stones. A muich of plant residue helps to
reduce runoff, improve tilth, and conserve moisture.
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Applications of manure and commercial fertilizers that
contain nitrogen and phosphorus are needed to maintain
fertitity. Selecting adapted plants is essential in
establishing plantings. Planting on the contour helps to
conserve moisture and reduce erosion. Pebbles and
cobbles should be removed from the surface in disturbed
areas for best results in landscaping, particularly for
lawns. Deep cuts made in land grading should be
covered with a layer of topsoil. Supplemental irrigation is
needed at planting time and during dry periods.

The main limitations to use of the soils in this complex
for homesite development are the siope, depth to rock,
and large stones. The deep cuts needed to provide a
sufficiently level building site can expose bedrock. The
steep slopes are a concern in installing septic tank
absorption fields. Absorption lines need to be installed
on the contour. Where the density of housing is
moderate to high, a community sewage system is
needed to prevent seepage from contaminating the
water supply. In constructing roads and streets in
residential communities, the same practices are needed
that help control erosion on access roads in wooded
areas. Preserving the existing plant cover during
construction helps contro! erosion.

This complex is in capability subclass Vlle. The Allens
Park Variant soil is in the Ponderosa Pine woodland
group and in plant adaptability group M-5. The Ratake
soil is in the Stony Loam range site and in plant
adaptability group M-4.

4—Argiustolls, loamy, 15 to 30 percent siopes.
Argiustolls, loamy, are shallow to moderately deep, well
drained soils on hill slopes and ridge crests that are
underlain by steeply dipping sedimentary formations. The
soits formed in gravelly and stony, loamy coliuvium and
in residuum dominantly of sedimentary rocks. The
average annual precipitation is 13 to 17 inches, and the
average annual air temperature is 47° F. The average
frost-free season ranges from 126 to 142 days. Elevation
is 5,600 to 6,500 feet.

The soils vary in depth, color, amount of rock
fragments, and texture. Generally, the soils have a dark
surface layer of stony sandy loam or gravelly sandy loam
and a subsoil of sandy clay loam or loam. Soil
characteristics vary according to the geologic formation
which the soils overlie and the specific setting.

Included in mapping are small areas of Rock outcrop
on ridge crests; Ascalon and Lavate soils on fans and
hill slopes; soils, on stable summits, that have slopes of
less than 15 percent; and shallow soils, on ridge crests,
that have no accumulation of clay in the subsoil. The
included areas make up about 15 percent of the total
acreage.

Permeability of the Argiustolls, loamy, is moderately
rapid to moderately slow. The available water capacity is
low to moderate. The effective rooting depth is 10 to 40
inches. Runoff is rapid, and water erosion is a severe
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hazard. Soil blowing is a slight hazard. The depth to
bedrock ranges from 10 to 40 inches. The shrink-swell
potential is low to moderate. Rock fragments make up 5
to 60 percent of the volume.

The soils in this map unit are used mainly for grazing,
as habitat for wildlife and as recreation areas, and for
community development. In some places the soils are
excavated and the bedrock is mined as a source of clay.

The native vegetation is mainly sideoats grama, little
bluestem, mountainmahogany, and juniper. The average
annual production of air-dry vegetation ranges from 300
to 700 pounds per acre. Proper grazing use and a
planned grazing system are needed to maintain the
quality and quantity of the desirable plants and to
prevent erosion. Seeding speeds the revegetation of
areas depleted by heavy grazing, cultivation, or other
disturbances. Mechanical treatment is not practical
because the surface is stony and the slopes are steep.

The main concerns in establishing and maintaining
grasses, shrubs, trees and garden plants on these soils
are slope, depth to rock, and large stones. Planting on
the contour helps to conserve moisture and reduce
erosion. A mulch is necessary to establish plantings on
steep cut and fill slopes. Pebbles and cobbles in
disturbed areas should be removed from the surface for
best results in landscaping, particularly for lawns. Deep
cuts made in land grading should be covered with a
layer of topsoil. Supplemental irrigation is needed at the
time of planting and during dry periods.

These soils are limited for homesite development by
depth to rock and slope. The deep cuts needed to
provide a sufficiently level building site can expose
bedrock. The hazard of erosion is increased if the soil is
left exposed during construction. The steepness of
slopes is a concern in installing septic tank absorption
fields. Absorption lines should be installed on the
contour. Effluent from absorption fields can surface
downslope and create a health hazard.

Argiustolls, loamy, are in capability subclass Vle, in the
Shallow Foothill range site, and in plant adaptability
group F-7.

5—Argiustolls-Rock outcrop complex, 15 to 60
percent slopes. The areas of this complex are on hill
slopes and escarpments. They are mainly on the
hogback of the Dakota and Morrison Formations and on
toe slopes of the mountain front. The average annual
precipitation is 15 to 17 inches, the average annual air
temperature is 47° F, and the average frost-free season
is 126 to 142 days. Elevation is 5,600 to 6,500 feet.

This complex is 65 percent Argiustolls and 20 percent
Rock outcrop. Argiustolls are on hill slopes, and Rock
outcrop is on ridge crests and shoulders and in eroded
areas. The areas of Argiustolls and of Rock outcrop are
so intricately intermingled that it was not practical to map
them separately at the scale used in mapping.
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Included in mapping are small areas of Ascalon soils
on hill slopes and fans and small areas of Urban land. In
a few of the mapped areas there is no Rock outcrop.
The included soils and Urban tand make up about 15
percent of the total acreage of the complex.

The Argiustolls are shallow to deep and well drained.
They formed in stony, loamy colluvium derived
dominantly from sedimentary rocks.

The Argiustolls are highly variable in depth, color,
percent of rock fragments, and reaction. However, the
surface layer commonly is dark colored stony sandy
loam or very stony sandy loam. The subsoil commonly is
very gravelly sandy loam or very gravelly sandy clay
loam.

Permeability of the Argiustolls is moderately rapid. The
available water capacity is low to high. The effective
rooting depth is 10 to 60 inches or more. Runoff is rapid,
and water erosion is a severe hazard. Soil blowing is a
slight hazard. The depth to soft or hard bedrock ranges
from 10 to 60 inches or more. The shrink-swell potential
commonly is low. Rock fragments make up 10 to 70
percent of the volume.

Rock outcrop consists of areas where sedimentary
rocks are exposed and talus and large boulders are on
the surface. In areas of Rock outcrop, runoff is rapid, but
water erosion is only a slight to moderate hazard.

In most places, the soils in this complex are used
mainly as recreation areas, as habitat for wildlife, as
pasture, and for grazing. In a few places, they are used
for community development.

The native vegetation is mainly Rocky Mountain
juniper, mountainmahogany, Griffith wheatgrass, and big
bluestem. The average annual production of air-dry
vegetation ranges from 900 to 1,500 pounds per acre.
Proper grazing use and a planned grazing system are
needed to maintain the quality and quantity of the
desirable plants and to prevent erosion. Periodic
deferment of grazing during the growing season helps
maintain or improve the range condition. The soils are
difficult to revegetate; therefore, proper grazing use is
needed to prevent depletion. The steepness of slopes
limits access by livestock and promotes overgrazing of
the less sloping areas. Small pastures commonly are
severely overgrazed and eroded. Livestock in small
pastures should be kept in pens. The rest of the pasture
can be used as exercise areas and for very limited
grazing.

Grasses, shrubs, trees, and garden plants are difficult
to establish and maintain on these soils because of
slope, depth to rock, and large stones. A mulch of plant
residue reduces runoff, improves soil tilth, and conserves
moisture. Applications of manure and commercial
fertilizers that contain nitrogen and phosphorus are
needed to maintain fertility. Selecting adapted plants is
necessary in establishing plantings. Planting on the
contour helps to conserve moisture and reduce erosion.
Pebbles and cobbles should be removed from the
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surface in disturbed areas for best results in landscaping,
particularly for lawns. Deep cuts made in land grading
should be covered with a layer of topsoil. Supplemental
irrigation is needed at planting time and during dry
periods.

The small areas of Urban land in this complex are
covered by streets, parking lots, sidewalks, buildings,
and other impervious manmade structures. Because
runoff is rapid, storm drains, natural drainageways, and
land grading must accommodate increased flows to
prevent flooding downslope in areas that normally would
not be subject to flooding.

The soils in this complex are limited for community
development by slope, depth to rock, and large stones.
The deep cuts needed to provide a sufficiently level
building site can expose bedrock. Structures to divert
runoff from buildings and roads are needed. Where the
density of housing is moderate to high, a community
sewage system is needed to prevent contamination of
the water supply by seepage. Effluent from absorption
fields can surface downslope and create a health
hazard. Cuts and fills should be seeded or muiched.
Erosion and sedimentation can be controlled by
maintaining an adequate plant cover. Some areas can
be advantageously used as open space or as parks
planted with native vegetation and other adapted plants.

Argiustolls are in capability subclass Vlle, in the Rocky
Foothill range site, and in plant adaptability group F-6.
Rock outcrop is in capability class VIII.

6—Arvada clay loam, 0 to 2 percent slopes. This is
a deep, well drained soil on low terraces and flood
plains. This soil formed in calcareous, clayey alluvium
derived dominantly from weathered shale and mudstone.
The average annual precipitation is 13 to 17 inches, the
average annual air temperature is 47° F, and the
average frost-free season is 126 to 142 days. Elevation
is 5,200 to 6,500 feet.

Typically, the surface layer is moderately alkaline,
grayish brown clay loam about 6 inches thick. The
subsoil in the upper 6 inches is strongly alkaline, grayish
brown clay. In the lower 31 inches it is strongly alkaline,
light yellowish brown clay and clay loam. The substratum
to a depth of 60 inches is strongly alkaline, pale brown
clay loam.

Included in this map unit are small areas of Manzanola
soits on hill slopes, Nunn soils on high terraces, Nunn
Variant soils on terraces, and Renohill soils on hill slopes
and ridges. Aiso included are small areas of Urban land.
The included soils and Urban land make up about 15
percent of the total acreage of the map unit.

Permeability of this Arvada soil is slow. The available
water capacity is moderate. The effective rooting depth
is 60 inches or more. Runoff is slow, and water erosion
is a slight hazard. Soil blowing is a moderate hazard.
This soil is subject to flooding for brief periods in spring
and summer. The shrink-swell potential is high. Rock
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fragments make up 0 to 15 percent of the volume. The
soil is affected by salinity and alkalinity.

This soil is used mainly for grazing. In a few places it
is used for community development and irrigated crops.

The native vegetation is mainly alkali sacaton, western
wheatgrass, blue grama, and saltgrass. The average
annual production of air-dry vegetation ranges from 500
to 1,800 pounds per acre. Proper grazing use and a
planned grazing system are needed to maintain the
quality and quantity of desirable plants and to prevent
erosion. Periodic deferment of grazing during the growing
season helps maintain or improve the range condition.
This soil is difficult to revegetate; therefore, proper
grazing use is needed to prevent depletion. Grazing
when the soil is wet results in compaction of the surface
layer, poor tilth, and excessive runoff. Small pastures
commonly are severely overgrazed and eroded.
Livestock in small pastures should be kept in pens. The
rest of the pasture can be used as exercise areas and
for very limited grazing.

Grasses, shrubs, trees, and garden plants are difficult
to establish and maintain on this soil because of excess
salts and sodium. Only those plants that tolerate saline-
alkaline conditions should be selected for planting.
Amendments, fertilizer, and the leaching of salts help the
plants to survive and become established. A mulch of
plant residue helps reduce soil blowing and runoff,
improve soil tilth, and conserve moisture. Tillage is
difficult because of the clay loam surface layer and
clayey subsail.

The small areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate increased flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The Arvada soil is limited for community development
by the shrink-swell potential, flooding, low strength, slow
permeability, and corrosivity. The effects of shrinking and
swelling can be minimized by proper engineering design
and by backfilling with material that has a low shrink-
swell potential and installing surface and subsurface
drains near foundations. Properly installed tile drains
below the foundation and minimal surface watering near
the foundation help prevent seepage into basements and
also minimize the effects of shrinking and swelling.
Structures to divert runoff are needed. Buildings and
roads should be designed to offset the limited ability of
the soil to support a load. The risk of settlement can be
minimized by compacting the building site before
construction begins. Special sewage systems must be
installed because of the slow permeability. Special
consideration of building materials is needed to forestall
corrosion caused by the saline-alkaline condition. Some
areas can be used as greenbelts or as parks planted
with native vegetation and other adapted plants.
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If this soil is used for irrigated crops, the main
concerns in management are proper use of irrigation
water, controlling soil erosion, maintaining or improving
fertility, and reducing the saline-alkaline condition. The
saline-alkaline condition restricts the choice of crops.
Intensive management is required to reduce salinity and
maintain soil productivity. A tillage pan forms easily if this
soil is tilled when it is wet. Tillage should be kept to a
minimum.

On this soil, nonirrigated croptand generally produces
minimal yields.

This soil is in capability subclasses Vs, irrigated, and
Vls, nonirrigated, in the Salt Flat range site, and in plant
adaptability group PF-3.

7—Ascalon sandy loam, 5 to 9 percent slopes. This
is a deep, well drained soil on hill slopes and fans. It
formed in calcareous, loamy material derived from mixed
sources. The average annual precipitation is 13 to 17
inches, the average annual air temperature is 47° F, and
the average frost-free season is 126 to 142 days.
Elevation is 5,200 to 6,500 feet.

Typically, the surface layer is neutral, grayish brown
and dark grayish brown sandy loam about 7 inches thick.
The subsoil in the upper 11 inches is mildly alkaline,
brown sandy clay loam. In the lower 5 inches it is
moderately alkaline, very pale brown sandy loam. The
substratum to a depth of 60 inches is mildly alkaline and
moderately alkaline, very pale brown sandy loam.

Included in mapping are small areas of Nunn soils on
fans, soils that have a dark surface layer more than 20
inches thick and are in concave drainageways, Lavate
and Critchell soils in areas adjacent to red sandstone
and shale, and soils that have a stony or cobbly surface
and are on the slopes of hogbacks. Also included are
small areas of Urban land. The included soils and Urban
land make up about 15 percent of the total acreage.

Permeability of this Ascalon soil is moderate. The
available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is slow, and
water erosion is a slight hazard. Soil blowing is a
moderate hazard. The shrink-swell potential is low to
moderate. Rock fragments make up 0 to 15 percent of
the volume.

This soil is used mainly for grazing and as pasture and
habitat for wildlife. In a few areas it is used for crops and
community development.

The native vegetation is mainly western wheatgrass,
blue grama, junegrass, and green neediegrass. The
average annual production of air-dry vegetation ranges
from 900 to 1,500 pounds per acre. Proper grazing use
and a planned grazing system are needed to maintain
the quality and quantity of desirable plants and to
prevent erosion. Periodic deferment of grazing during the
growing season helps maintain or improve the range
condition. Seeding speeds revegetation in areas
depleted by heavy grazing, cultivation, or other
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disturbances. Small pastures commonly are severely
overgrazed and eroded. Livestock in small pastures
should be kept in pens. The rest of the pasture can be
used as exercise areas and for very limited grazing.

This soil is well suited to grasses, shrubs, trees, and
garden plants. A mulch of plant residue helps to reduce
soil blowing and runoff, improve tilth, and conserve
moisture. Applications of manure and commercial
fertilizers that contain nitrogen and phosphorus help to
maintain fertility. Planting on the contour helps to
conserve moisture and reduce erosion. Deep cuts made
in land grading should be covered with a layer of topsoil.
Supplemental irrigation is needed at the time of planting
and during dry periods.

The small areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate increased flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

This soil is well suited to homesite development.
Topsoil can be stockpiled and used to reclaim areas
disturbed by cutting and filling. Revegetating disturbed
areas around construction sites as soon as possible
helps to control soil blowing. Erosion and sedimentation
can be controlled by maintaining an adequate plant
cover.

On irrigated cropland, the main concerns in
management are proper use of irrigation water,
controlling soil erosion, and maintaining or improving
fertility. Incorporating crop residue into the soil and
maintaining the content of organic matter increase water
infiltration and improve soil tilth. Applications of manure
and commercial fertilizer that contains nitrogen and
phosphorus are needed to maintain fertility. Land
leveling is needed in some areas for the uniform
application of water. Light, frequent applications of
irrigation water are needed to prevent soil loss because
of slope.

Management concerns on nonirrigated cropland are
conserving soil moisture, protecting soil from erosion,
and maintaining fertility. Maintaining crop residue on or
near the surface reduces runoff and soil blowing and
helps to maintain soil tilth and the content of organic
matter. Soil blowing can be reduced by planting crops in
alternate strips and at right angles to the prevailing wind.
Terraces and diversions help to reduce runoff and to
conserve moisture.

This soil is in capability subclass Ve, irrigated and
nonirrigated, in the Loamy Foothill range site, and in
plant adaptability group F-3.

8—Ascalon sandy loam, 9 to 15 percent slopes.
This is a deep, well drained soil on hill slopes and fans.
It formed in calcareous, loamy material derived from
mixed sources. The average annual precipitation is 13 to



22

17 inches, the average annual air temperature is 47° F,
and the average frost-free season is 126 to 142 days.
Elevation is 5,200 to 6,500 feet.

Typically, the surface layer is neutral, grayish brown
and dark grayish brown sandy loam about 7 inches thick.
The subsoil in the upper 11 inches is mildly alkaline,
brown sandy clay loam. In the lower 5 inches it is
moderately alkaline, very pale brown sandy loam. The
substratum to a depth of 60 inches is mildly alkaline and
moderately alkaline, very pale brown sandy loam.

Included with this soil in mapping are small areas of
Nunn soils on fans; soils, in concave drainageways, that
have a dark surface layer more than 20 inches thick;
Lavate and Critchell soils in areas adjacent to red
sandstone and shale; and soils, on the slopes of
hogbacks, that have a stony or cobbly surface layer.
Also included are small areas of Urban land. The
included soils and Urban land make up about 15 percent
of the total acreage.

Permeability of this Ascalon soil is moderate. The
available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is medium.
Water erosion and soil blowing are moderate hazards.
The shrink-swell potential is low to moderate. Rock
fragments make up 0 to 15 percent of the volume.

This soil is used mainly for grazing, pasture, and
wildlife habitat. In a few areas it is used for community
development and crops.

The native vegetation is mainly western wheatgrass,
blue grama, junegrass, and green needlegrass. The
average annual production of air-dry vegetation ranges
from 900 to 1,500 pounds per acre. Proper grazing use
and a planned grazing system are needed to maintain
the quality and quantity of desirable plants and to
prevent erosion. Periodic deferment of grazing during the
growing season helps maintain or improve the range
condition. Seeding speeds revegetation in areas
depleted by heavy grazing, cultivation, or other
disturbances. Small pastures commonly are severely
overgrazed and eroded. Livestock in small pastures
should be kept in pens. The rest of the pasture can be
used as exercise areas and for very limited grazing.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are limited by the slope.
A muich of plant residue helps to reduce soil blowing
and runoff, improve tilth, and conserve moisture.
Applications of manure and commercial fertilizers that
contain nitrogen and phosphorus help to maintain
fertility. Planting on the contour helps to conserve
moisture and reduce erosion. Deep cuts made in land
grading should be covered with a layer of topsoil.
Supplemental irrigation is needed at the time of planting
and during dry periods.

The small areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
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accommodate increased flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The Ascalon soil is limited for use as homesites mainly
by slope. Topsoil can be stockpiled and used to reclaim
areas disturbed by cutting and filling. Cuts and fills
should be seeded or mulched. Revegetating disturbed
areas around a construction site as soon as possible
helps to control soil blowing. Erosion and sedimentation
can be controlled by maintaining an adequate plant
cover.

Most of the areas that are used for crops are severely
eroded. Seeding them to grass helps check erosion.

This soil is in capability subclass Vle, in the Loamy
Foothill range site, and in plant adaptability group F-3.

9—Baller-Rock outcrop complex, 15 to 50 percent
slopes. The areas of this complex are on the hill slopes
of hogbacks commonly associated with the Dakota
Formation. The average annual precipitation is 15 to 17
inches, the average annual air temperature is 47° F, and
the average frost-free season is 126 to 142 days.
Elevation is 5,600 to 6,500 feet.

Baller soil makes up 60 percent of this complex, and
Rock outcrop makes up 25 percent. Baller soil is on hill
slopes, and Rock outcrop is on ridge crests and in
eroded areas.

Included in mapping are small areas of the stony
Midway soils, which are underlain by shale, and areas of
Leyden, Standley, Ulm, and Denver soils on hill slopes.
Also included are smali areas of Urban land. The
included soils and Urban land make up about 15 percent
of the total acreage.

The Baller soil is shallow and well drained. It formed in
noncalcareous, stony, loamy material derived from
sandstone of the Dakota Formation.

Typically, the surface layer is neutral, dark grayish
brown very stony sandy loam about 4 inches thick. The
layer below that is neutral, dark grayish brown very stony
sandy loam about 10 inches thick. Hard sandstone is at
a depth of 14 inches.

Permeability of the Baller soil is moderately rapid. The
available water capacity is low. The effective rooting
depth is 10 to 20 inches. Runoff is rapid, and water
erosion is a severe hazard. Soil blowing is a slight
hazard. The depth to hard bedrock ranges from 10 to 20
inches. The shrink-swell potential is low. Rock fragments
make up 35 to 50 percent of the volume.

Rock outcrop consists of exposures of sedimentary
rocks, talus, and large boulders. In areas of Rock
outcrop, plants can take root only in cracks and fissures.
Runoff is rapid, but water erosion is only a slight hazard.

Most areas of this complex are used as habitat for
wildlife, recreation areas, and pasture. A few areas are
used as a source of decorative rock and clay and for
community development.
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The native vegetation is mainly Rocky Mountain
juniper, mountainmahogany, Griffith wheatgrass, and
sideoats grama. The average annual production of air-
dry vegetation ranges from 300 to 700 pounds per acre.
Proper grazing use and a planned grazing system are
needed to maintain the quality and quantity of the
desirable plants and to prevent erosion. Periodic
deferment of grazing during the growing season helps
maintain or improve the range condition. The Baller soil
is difficult to revegetate; therefore, proper grazing use is
needed to prevent depletion. The steepness of slopes
limits access by livestock and promotes overgrazing of
the less sloping areas. Small pastures commonly are
severely overgrazed and eroded. Livestock in small
pastures should be kept in pens. The rest of the pasture
can be used as exercise areas and for very limited
grazing.

Grasses, shrubs, trees, and garden plants are difficult
to establish and maintain because of the slope, depth to
rock, and large stones. A mulch of plant residue helps to
reduce runoff, improve tilth, and conserve moisture.
Applications of manure and commercial fertilizers that
contain nitrogen and phosphorus are needed to maintain
fertility. Selecting adapted plants is essential in
establishing plantings. Planting on the contour helps to
conserve moisture and reduce erosion. Pebbles and
cobbles should be removed from the surface in disturbed
areas for best results in landscaping, particularly for
lawns. Deep cuts made in land grading should be
covered with a layer of topsoil. Supplemental irrigation is
needed at the time of planting and during dry periods.

The small areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate increased flows to prevent flooding
downslope in areas that normally are not subject to
flooding.

The main limitations to use of the Baller soil for
homesite development are slope, depth to rock, and
large stones. The deep cuts needed to provide a
sufficiently level building site can expose bedrock.
Structures to divert runoff from buildings and roads are
needed. If the density of housing is moderate to high, a
community sewage system is needed to prevent
contamination of the water supply by seepage. Effluent
from absorption fields can surface downslope and create
a health hazard. Cuts and fills should be seeded or
mulched. Erosion and sedimentation can be controlled
by maintaining an adequate plant cover. Some areas can
be used as open space and parks planted with native
vegetation and other adapted plants.

This complex is in capability subclass Vlle. The Baller
soil is in the Shallow Foothill range site and in plant
adaptability group F-7.
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10—Baller Variant-Lavina-Rock outcrop complex, 5
to 15 percent slopes. The areas of this complex are on
hill slopes and ridges associated with extrusive volcanic
flows and dikes. The average annual precipitation is 15
to 17 inches, the average annual air temperature is 47°
F, and the average frost-free season is 126 to 142 days.
Elevation is 5,600 to 6,500 feet.

Baller Variant soil makes up 45 percent of this
complex, Lavina soil makes up 25 percent, and Rock
outcrop makes up 20 percent. Baller Variant soil is on
hill slopes and ridges, Lavina soil is on hill slopes, and
Rock outcrop is on shoulders and in eroded areas. The
soils and Rock outcrop are in areas so intricately
intermingled that it was not practical to map them
separately at the scale used in mapping.

Included in mapping are small areas of Denver and
Kutch soils on hill slopes and terraces. The included
soils make up about 10 percent of the total acreage.

The Baller Variant soil is shallow and well drained. It
formed in noncalcareous, gravelly, loamy material
derived from volcanic rock.

Typically, the surface layer is neutral, dark yellowish
brown stony sandy loam about 3 inches thick. The lower
part of the surface layer is neutral, brown to dark brown
very gravelly sandy loam 5 inches thick. Below that,
there is a layer of soft, weathered bedrock 9 inches
thick. Hard bedrock (latite) is at a depth of 17 inches.

Permeability of the Baller Variant soil is moderately
rapid. The available water capacity is low. The effective
rooting depth is 10 to 20 inches. Runoff is medium to
rapid, and water erosion is a severe hazard. Soil blowing
is a slight hazard. The depth to hard bedrock ranges
from 10 to 20 inches. The shrink-swell potential is low.
Rock fragments make up 35 to 60 percent of the
volume.

The Lavina soil is shallow and well drained. It formed
in calcareous, clayey alluvium and loess deposited over
hard volcanic rock.

Typically, the surface layer is neutral, brown to dark
brown loam about 5 inches thick. The subsoil is neutral,
dark yellowish brown clay about 7 inches thick. Hard
bedrock (latite) is at a depth of 12 inches.

Permeability of the Lavina soil is slow. The available
water capacity is low. The effective rooting depth is 10
to 20 inches. Runoff is medium to rapid, and water
erosion is a severe hazard. Soil blowing is a slight
hazard. The depth to hard bedrock ranges from 10 to 20
inches. The shrink-swell potential is moderate to high.
Rock fragments make up 0 to 15 percent of the volume.

Rock outcrop consists of exposures of volcanic rock,
talus, and large boulders. In areas of Rock outcrop,
plants can take root only in cracks and fissures. Runoff
is rapid, but water erosion is only a slight hazard.

The soils in this complex are used mainly for grazing
and as pasture, as habitat for wildlife, and as recreation
areas. A few areas are used as a source of aggregate.
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The native vegetation is mainly big bluestem,
mountainmahogany, Griffith wheatgrass, and sideoats
grama. The average annual production of air-dry
vegetation ranges from 300 to 700 pounds per acre.
Proper grazing use and a planned grazing system are
needed to maintain the quality and quantity of desirable
plants and to prevent erosion. Periodic deferment of
grazing during the growing season helps maintain or
improve the range condition. Proper grazing use is
needed to prevent depletion because the soils are
difficult to revegetate. Seeding speeds the revegetation
of areas depleted by heavy grazing or other
disturbances. Small pastures commonly are severely
overgrazed and eroded. Livestock in small pastures
should be kept in pens. The rest of the pasture can be
used as exercise areas and for very limited grazing.

Grasses, shrubs, trees, and garden plants are difficult
to establish and maintain because of shallowness to
rock, slope, and large stones. A muich of plant residue
helps reduce soil blowing and runoff, improve tilth, and
conserve moisture. Applications of manure and
commercial fertilizers that contain nitrogen and
phosphorus are needed to maintain fertility. Selecting
adapted vegetation is essential in establishing plantings.
Planting on the contour helps to conserve moisture and
reduce erosion. Pebbles and cobbles should be removed
from the surface in disturbed areas for best results in
landscaping, particularly for lawns. Supplemental
irrigation is needed at planting time and during dry
periods.

The main limitations to use of the soils for homesite
development are the shallowness to rock, the slope, and
large stones. The deep cuts needed to provide a
sufficiently level building site can expose bedrock.
Effluent from an absorption field can surface downslope
and create a health hazard. The effects of shrinking and
swelling in areas of the Lavina soil can be minimized by
proper engineering design and by backfilling with
material that has a low shrink-swell potential. Cuts and
fills should be seeded or mulched. Erosion and
sedimentation can be controlled by maintaining an
adequate plant cover.

This complex is in capability subclass Vis. The Baller
Variant and Lavina soils are in the Shallow Foothill range
site and in plant adaptability group F-7.

11—Baller Variant-Lavina-Rock outcrop complex,
15 to 30 percent slopes. The areas of this complex are
on hill slopes and ridges associated with extrusive
volcanic flows and dikes. The average annual
precipitation is 15 to 17 inches, the average annual air
temperature is 47° F, and the average frost-free season
is 126 to 142 days. Elevation is 5,600 to 6,500 feet.

Baller Variant soil makes up 45 percent of this
complex, Lavina soil makes up 25 percent, and Rock
outcrop makes up 20 percent. Baller Variant soil is on
hill slopes and ridges, Lavina soil is on hill slopes, and
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Rock outcrop is on shoulders and in eroded areas. The
soils and Rock outcrop are in areas so intricately
intermingled that it was not practical to map them
separately at the scale used in mapping.

Included in mapping are small areas of Denver and
Kutch soils on hill slopes and terraces. The included
soils make up about 10 percent of the total acreage.

The Baller Variant soil is shallow and well drained. It
formed in noncalcareous, gravelly, loamy material
derived from volcanic rock.

Typically, the surface layer is neutral, dark yellowish
brown stony sandy loam about 3 inches thick. The lower
part of the surface layer is neutral, brown to dark brown
very gravelly sandy loam 5 inches thick. Below that,
there is a layer of soft, weathered bedrock 9 inches
thick. Hard bedrock (latite) is at a depth of 17 inches.

Permeability of the Baller Variant soil is moderately
rapid. The available water capacity is low. The effective
rooting depth is 10 to 20 inches. Runoff is rapid, and
water erosion is a severe hazard. Soil blowing is a slight
hazard. The depth to hard bedrock ranges from 10 to 20
inches. The shrink-swell potential is low. Rock fragments
make up 35 to 60 percent of the volume.

The Lavina soil is shallow and well drained. It formed
in calcareous, clayey alluvium and loess deposited over
hard volcanic rock.

Typically, the surface layer is neutral, brown to dark
brown loam about 5 inches thick. The subsoil is neutral,
dark yellowish brown clay 7 inches thick. Hard bedrock
(latite) is at a depth of 12 inches.

Permeability of the Lavina soil is slow. The available
water capacity is low. The effective rooting depth is 10
to 20 inches. Runoff is rapid, and water erosion is a
severe hazard. Soil blowing is a slight hazard. The depth
to hard bedrock ranges from 10 to 20 inches. The
shrink-swell potential is moderate to high. Rock
fragments make up 0 to 15 percent of the volume.

Rock outcrop consists of exposures of volcanic rock,
talus, and large boulders. In areas of Rock outcrop,
plants can take root only in cracks and fissures. Runoff
is rapid, but water erosion is only a slight hazard.

The soils in this complex are used mainly for grazing
and as pasture, as habitat for wildlife, and as recreation
areas. A few areas are used as a source of aggregate.

The native vegetation is mainly big bluestem,
mountainmahogany, Griffith wheatgrass, and sideoats
grama. The average annual production of air-dry
vegetation ranges from 300 to 700 pounds per acre.
Proper grazing use and a planned grazing system are
needed to maintain the quality and quantity of desirable
plants and to prevent erosion. Periodic deferment of
grazing during the growing season helps maintain or
improve the range condition. The soils are difficult to
revegetate; therefore, proper grazing use is needed to
prevent depletion. Seeding hastens the revegetation of
areas depleted by heavy grazing or other disturbances.
Small pastures commonly are severely overgrazed and
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eroded. Livestock in small pastures should be kept in
pens. The rest of the pasture can be used as exercise
areas and for very limited grazing.

Grasses, shrubs, trees, and garden plants are difficult
to establish and maintain because of the shallowness to
rock, slope, and large stones. A mulch of plant residue
helps reduce soil blowing and runoff, improve tilth, and
conserve moisture. Applications of manure and
commercial fertilizers that contain nitrogen and
phosphorus are needed to maintain fertility. Selecting
adapted plants is essential in establishing plantings.
Planting on the contour helps conserve moisture and
reduce erosion. The removal of pebbles and cobbles in
disturbed areas is needed for best results in landscaping,
particularly for lawns. Supp!emental irrigation is needed
at planting time and during dry periods.

The main limitations to the use of the soils in this
complex for homesite development are the shallowness
to rock, the slope, and large stones. The deep cuts
needed to provide a sufficiently level building site can
expose bedrock. Effluent from an absorption field can
surface downslope and create a health hazard. The
effects of shrinking and swelling in areas of the Lavina
soil can be minimized by proper engineering design and
by backfilling with material that has a low shrink-swell
potential. Cuts and fills should be seeded or mulched.
Erosion and sedimentation can be controlled by
maintaining an adequate plant cover.

This complex is in capability subclass Vle. The Baller
Variant and Lavina soils are in the Shallow Foothill range
site and in plant adaptability group F-7.

12—Blakeland loamy sand, 0 to 9 percent slopes.
This is a deep, somewhat excessively drained soil on
high terraces, hill slopes, and fans. It formed in
noncalcareous eolian sand derived from mixed sources.
The average annual precipitation is 13 to 17 inches, and
the average annual air temperature is 47° F. The
average frost-free season ranges from 126 to 142 days.
Elevation is 5,400 to 6,500 feet.

Typically, the surface layer is neutral, grayish brown
and brown to dark brown loamy sand about 7 inches
thick. The layer below that is neutral, brown to dark
brown loamy sand about 12 inches thick. The underlying
material to a depth of 60 inches is neutral and slightly
acid, brown and light yellowish brown loamy sand.

Included in mapping are small. areas of Truckton and
Bresser soils in positions similar to those of the
Bilakeland soil. Also included are small areas of Urban
land. The included soils and Urban land make up about
15 percent of the total acreage.

Permeability of this Blakeland soil is rapid. The
available water capacity is low. The effective rooting
depth is 60 inches or more. Runoff is slow, and water
erosion is a slight hazard. Soil blowing is a severe
hazard. The shrink-swell potential is low. Rock fragments
make up 0 to 15 percent of the volume.
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This soil is used mainly for grazing and as pasture and
habitat for wildlife. In a few areas it is used for
community development and for crops.

The native vegetation is mainly big bluestem, little
bluestem, sand reedgrass, and blue grama. The average
annual production of air-dry vegetation ranges from
1,000 to 1,400 pounds per acre. Proper grazing use and
a planned grazing system are needed to maintain the
quality and quantity of desirable plants and to prevent
erosion. Periodic deferment of grazing during the growing
season helps maintain or improve the range condition.
Seeding speeds the revegetation of areas depleted by
heavy grazing, cultivation, or other disturbances. Small
pastures commonly are severely overgrazed and eroded.
Livestock in small pastures should be kept in pens. The
rest of the pasture can be used as exercise areas and
for very limited grazing.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are limited by the sandy
texture and by droughtiness. A mulch of plant residue
helps reduce soil blowing and runoff, improve tilth, and
conserve moisture. Applications of manure and
commercial fertilizers that contain nitrogen and
phosphorus are needed to maintain fertility. Selecting
adapted plants is essential in establishing plantings.
Planting on the contour helps to conserve moisture and
reduce erosion. Supplemental irrigation is needed at
planting time and throughout the growing season.

The small areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natura! drainageways, and land grading must
accommodate increased flows to prevent flooding
downslope in areas that normally are not subject to
flooding.

The main limitation to the use of the Blakeland soil for
homesite development is seepage. Effluent from an
absorption field can surface downslope and create a
health hazard. Where the density of housing is moderate
to high, a community sewage system is needed to
prevent seepage from contaminating the water supply.
Revegetating disturbed areas around construction sites
as soon as possible helps to control soil blowing. Topsaoil
can be stockpiled and used to reclaim areas disturbed
by cutting and filling. Erosion and sedimentation can be
controlied by maintaining an adequate plant cover.

On irrigated cropland, the main concerns in
management are proper use of irrigation water,
controlling soil erosion, and maintaining or improving
fertility. Applications of manure and commercial fertilizer
that contains nitrogen and phosphorus are needed to
maintain fertility. Sprinkler irrigation is best suited to this
soil because of the rapid intake rate.

This soil is in capability subclasses Ve, irrigated, and
Vis, nonirrigated, in the Sandy Foothill range site, and in
plant adaptability group F-4.
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13—Blakeland loamy sand, 9 to 15 percent slopes.
This is a deep, somewhat excessively drained soil on
high terraces, hill slopes, and fans. It formed in
noncalcareous eolian sand derived from mixed sources.
The average annual precipitation is 13 to 17 inches, the
average annual air temperature is 47° F, and the
average frost-free season is 126 to 142 days. Elevation
is 5,400 to 6,500 feet.

Typically, the surface layer is neutral, grayish brown
and brown to dark brown loamy sand about 7 inches
thick. The layer below that is neutral, brown to dark
brown loamy sand about 12 inches thick. The underlying
material to a depth of 60 inches is neutral and slightly
acid, brown and light yellowish brown loamy sand.

Included in mapping are small areas of Truckton and
Bresser soils in positions similar to those of the
Blakeland soil. Also included are small areas of Urban
land. The included soils and Urban land make up about
15 percent of the total acreage.

Permeability of this Blakeland soil is rapid. The
available water capacity is low. The effective rooting
depth is 60 inches or more. Runoff is medium, and water
erosion is a moderate hazard. Soil blowing is a severe
hazard. The shrink-swell potential is low. Rock fragments
make up 0 to 15 percent of the volume.

In most places this soil is used for grazing and as
pasture and habitat for wildlife. In a few areas it is used
for community development.

The native vegetation is mainly big bluestem, little
bluestem, sand reedgrass, and blue grama. The average
annual production of air-dry vegetation ranges from
1,000 to 1,400 pounds per acre. Proper grazing use and
a planned grazing system are needed to maintain the
quality and quantity of desirable plants and to prevent
erosion. Periodic deferment of grazing during the growing
season helps maintain or improve the range condition.
Seeding speeds the revegetation of areas depleted by
heavy grazing, cultivation, or other disturbances. Small
pastures commonly are severely overgrazed and eroded.
Livestock in small pastures should be kept in pens. The
rest of the pasture can be used as exercise areas and
for very limited grazing.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are restricted by the
sandy texture, droughtiness, and the slope. A mulch of
plant residue helps reduce soil blowing and runoff,
improve tilth, and conserve moisture. Applications of
manure and of nitrogen and phosphate fertilizers are
needed to maintain fertility. Selecting adapted plants is
essential in establishing plantings. Planting on the
contour helps conserve moisture and reduce erosion.
Supplemental irrigation is needed at planting time and
throughout the growing season.

The small areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
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accommodate increased flows to prevent flooding
downslope in areas that normally are not subject to
flooding.

The main limitations to the use of this Blakeland soil
for homesite development are seepage and slope.
Effluent from an absorption field can surface downslope
and create a health hazard. Where the density of
housing is moderate to high, a community sewage
system is needed to prevent seepage from
contaminating the water supply. Revegetating disturbed
areas around construction sites as soon as possible
helps to control soil blowing. Topsoil can be stockpiled
and used to reclaim areas disturbed by cutting and filling.
Erosion and sedimentation can be controlled by
maintaining an adequate plant cover.

This soil is in capability subclass Vle, in the Sandy
Foothill range site, and in plant adaptability group F-4.

14—Breece sandy loam, 9 to 25 percent slopes.
This is a deep, well drained soil on fans and toe slopes
and in drainageways of the mountains. It formed in
noncalcareous, loamy alluvial and colluvial material
derived from igneous and metamorphic rocks. The
average annual precipitation is 17 to 20 inches, and the
average annual air temperature is 43° to 47° F. The
average frost-free season ranges from 76 to 125 days.
Elevation is 6,500 to 7,800 feet.

Typically, the surface layer is neutral, dark grayish
brown sandy loam about 6 inches thick. The subsoil is
neutral, dark grayish brown and grayish brown sandy
loam about 40 inches thick. The substratum to a depth
of 60 inches is neutral, brown gravelly loamy coarse
sand.

Included with the Breece soil in mapping are small
areas of Trag soils in similar positions on the landscape,
Lininger soils on mountain side slopes, soils that have
slopes of less than 9 percent, and Venable soils on flood
plains. Also included are small areas of Urban land. The
included soils and Urban land make up about 15 percent
of the total acreage.

Permeability of this Breece soil is moderately rapid.
The available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is medium to
rapid, and water erosion is a moderate to severe hazard.
Soil blowing is a slight hazard. The shrink-swell potential
is low. Rock fragments make up 0 to 35 percent of the
volume.

This soil is used mainly for grazing and as pasture,
hayland, and habitat for wildlife. In a few areas it is used
for community development.

The native vegetation is mainly Arizona fescue,
mountain muhly, Parry oatgrass, and slender wheatgrass.
The average annual production of air-dry vegetation
ranges from 800 to 1,800 pounds per acre. Proper
grazing use and a planned grazing system are needed to
maintain the quality and quantity of desirable plants and
to prevent erosion. Periodic deferment of grazing during
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the growing season helps maintain or improve the range
condition. Seeding speeds the revegetation of areas
depleted by heavy grazing, cultivation, or other
disturbances.

The main limitations to the use of the Breece soil as
hayland and pasture are the short growing season,
slope, and the moderate available water capacity. Proper
stocking rates, pasture rotation, and restricted grazing
during wet periods help keep the pasture in good
condition and to protect the soil from erosion. Weed
control and fertilizer are needed to produce forage of
excellent quality. Irrigation water can be applied by
contour furrows or a sprinkler system. Small pastures
commonly are severely overgrazed and eroded.
Livestock in small pastures should be kept in pens. The
rest of the pasture can be used as exercise areas and
for very limited grazing.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are limited by the short
growing season, the slope, and the moderate available
water capacity. A mulch of plant residue helps reduce
soil blowing and runoff, improve tilth, and conserve
moisture. Applications of manure and commercial
fertilizers that contain nitrogen and phosphorus are
needed to maintain fertility. Selecting climatically adapted
plants is essential in establishing plantings. Planting on
the contour helps to conserve moisture and reduce
erosion. Deep cuts made in land grading should be
covered with a layer of topsoil. Supplemental irrigation is
needed at planting time and during dry periods.

The small areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate increased flows to prevent flooding
downslope in areas that normally are not subject to
flooding.

The main limitations to the use of the Breece soil for
community development are slope and seepage. Effiuent
from an absorption field can surface downslope and
create a health hazard. Where the density of housing is
moderate to high, a community sewage system is
needed to prevent seepage from contaminating the
water supply. Structures to divert runoff from buildings
and roads are needed. Topsoil can be stockpiled and
used to reclaim areas disturbed by cutting and filling.
Cuts and fills should be seeded or mulched. Erosion and
sedimentation can be controlled by maintaining an
adequate plant cover. Some areas can be used as
greenbelts and parks that are planted with native
vegetation and other adapted plants.

This soil is in capability subclass Vle, in the Loamy
Park range site, and in plant adaptability group M-1.

15—Bresser sandy loam, 0 to 5 percent slopes.
This is a deep, well drained soil on high terraces and hill
slopes. This soil formed in noncalcareous eolian and
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alluvial material. The average annual precipitation is 13
to 17 inches, and the average annual air temperature is
47° F. The average frost-free season ranges from 126 to
142 days. Elevation is 5,400 to 6,500 feet.

Typically, the surface layer is slightly acid, brown
sandy loam about 5 inches thick. The subsail in the
upper 4 inches is neutral, brown sandy loam; in the next
15 inches it is neutral, brown to dark brown and
yellowish brown sandy clay loam; and in the lower 10
inches it is neutral, yellowish brown sandy loam. The
substratum to a depth of 60 inches is neutral, light
yellowish brown loamy sand.

Included in mapping are small areas of Blakeland and
Truckton soils in similar positions on the landscape and
small areas of Urban land. The included soils and Urban
land make up about 15 percent of the map unit.

Permeability of this Bresser soil is moderate. The
available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is slow, and
water erosion is a slight hazard. Soil blowing is a
moderate hazard. The shrink-swell potential is low to
moderate. Rock fragments make up O to 15 percent of
the volume.

This soil is used mainly for grazing, as pasture, for
crops, and as habitat for wildlife. In a few areas it is used
for community development.

The native vegetation is mainly big bluestem, little
bluestem, sand reedgrass, and blue grama. The average
annual production of air-dry vegetation ranges from
1,000 to 1,400 pounds per acre. Proper grazing use and
a planned grazing system are needed to maintain the
quality and quantity of desirable plants and to prevent
erosion. Periodic deferment of grazing during the growing
season helps maintain or improve the range condition.
Seeding hastens revegetation in areas depleted by
heavy grazing, cultivation, or other disturbances. Small
pastures commonly are severely overgrazed and eroded.
Livestock in small pastures should be kept in pens; the
rest of the pasture can be used as exercise areas and
for very limited grazing.

This soil is well suited to grasses, shrubs, trees, and
garden plants. A muich of plant residue helps reduce soil
blowing and runoff, improve tilth, and conserve moisture.
Applications of manure and commercial fertilizers that
contain nitrogen and phosphorus are needed to maintain
fertility. Selecting adapted plants is essential in
establishing plantings. Supplemental irrigation is needed
at planting time and during dry periods.

The small areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff on Urban land is
rapid, storm drains, natural drainageways, and land
grading must accommodate the flow to prevent flooding
downslope in areas that normally are not subject to
flooding.

The main limitation to the use of the Bresser soil for
homesite development is seepage. Effluent from
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absorption fields can surface downslope and create a
health hazard. Where the density of housing is moderate
to high, a community sewage system is needed to
prevent seepage from contaminating the water supply.
Revegetating disturbed areas around a construction site
as soon as possible helps control soil blowing. Topsail
can be stockpiled and used to reclaim areas disturbed
by cutting and filling. Cuts and fills should be seeded or
mulched. Erosion and sedimentation can be controlled
by maintaining adequate plant cover.

On irrigated cropland, the main concerns in
management are proper use of irrigation water,
controlling soil biowing, and maintaining or improving
fertility. Applications of manure and commercial fertilizers
that contain nitrogen and phosphorus are needed to
maintain fertility. A sprinkler irrigation system is best on
this soil because of the rapid intake rate. Land leveling is
needed in some areas for the uniform distribution of
water.

Management concerns on nonirrigated cropland
include conserving soil moisture, controlling erosion, and
maintaining fertility. Leaving crop residue on the surface
or incorporating it into the soil reduces runoff and soil
blowing and helps maintain tilth and the content of
organic matter. Soil blowing can be reduced by planting
crops in alternate strips at right angles to the prevailing
wind and by growing a cover crop after a row crop is
harvested. Terraces and diversions help reduce runoff
and conserve moisture.

This soil is in capability subclass lile, irrigated and
nonirrigated, in the Sandy Foothill range site, and in
plant adaptability group F-4.

16—Bresser gravelly sandy loam, 9 to 25 percent
slopes. This is a deep, well drained soil on hill slopes
and knobs. It formed in noncalcareous eolian and alluvial
material. The average annual precipitation is 13 to 17
inches, the average annual air temperature is 47° F, and
the average frost-free season is 126 to 142 days.
Elevation is 5,400 to 6,500 feet.

Typically, the surface layer is neutral, dark grayish
brown gravelly sandy loam about 4 inches thick. The
subsoil in the upper 6 inches is neutral, brown to dark
brown gravelly sandy clay loam. In the lower 11 inches it
is neutral, yellowish brown gravelly sandy loam. The
substratum to a depth of 60 inches is neutral, yellowish
brown very gravelly loamy sand.

Included in mapping are small areas of Ulm,
Manzanola, and Renohill soils on hill slopes, Fondis and
Nunn soils on stable summits and high terraces, and
soils that are less than 15 percent gravel in the upper
part of the solum. Also included are small areas of
Urban land. The included soils and Urban land make up
about 15 percent of the total acreage.

Permeability of this Bresser soil is moderately rapid to
a depth of 20 to 40 inches and rapid below that. The
available water capacity is moderate. The effective
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rooting depth is 60 inches or more. Runoff is medium to
rapid, and water erosion is a moderate to severe hazard.
Soil blowing is a moderate hazard. The depth to sand
and gravel ranges from 20 to 40 inches. The shrink-swell
potential is low. Rock fragments make up 15 to 35
percent of the volume in the solum and more than 35
percent in the substratum.

This soil is used mainly for grazing and as pasture and
habitat for wildlife. In a few places it is used for
community development.

The native vegetation is mainly needleandthread, little
bluestem, sand reedgrass, and blue grama. The average
annual production of air-dry vegetation ranges from 700
to 1,000 pounds per acre. Proper grazing use and a
planned grazing system are needed to maintain the
quality and quantity of desirable plants and to prevent
erosion. Periodic deferment of grazing during the growing
season helps maintain or improve the range condition.
Seeding speeds the revegetation of areas depleted by
heavy grazing, cultivation, or other disturbances.
Revegetation is difficult on this soil; therefore, proper
grazing use is needed to prevent depletion. Small
pastures commonly are severely overgrazed and eroded.
Livestock in small pastures should be kept in pens. The
rest of the pasture can be used as exercise areas and
for very limited grazing.

The establishment and maintenance of grasses,
shrubs, trees, and garden piants are restricted by the
slope and small stones. A mulch of plant residue helps
to reduce runoff, improve tilth, and conserve moisture.
Applications of manure and commercial fertilizers that
contain nitrogen and phosphorus are needed to maintain
fertility. Selecting adapted plants is essential in
establishing plantings. Planting on the contour helps to
conserve moisture and reduce erosion. In disturbed
areas, pebbles and cobbles should be removed for best
results in tandscaping, particularly for lawns.
Supplemental irrigation is needed at planting time and
during dry periods.

The small areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate the heavy flows to prevent flooding
downslope in areas that normally are not subject to
flooding.

The main limitations to the use of this Bresser soil for
homesite development are slope and seepage. Effluent
from absorption fields can surface downslope and create
a health hazard. Where the density of housing is
moderate to high, a community sewage system is
needed to prevent seepage from contaminating the
water supply. Topsoil can be stockpiled and used to
reclaim areas disturbed by cutting and filling. Cuts and
fills should be seeded or mulched. Erosion and
sedimentation can be controlled by maintaining an
adequate plant cover.
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This soil is in capability subclass Vle, in the Gravelly
Foothill range site, and in plant adaptability group F-8.

17—Critchell gravelly sandy loam, 0 to 3 percent
slopes. This is a deep, well drained soil on terraces and
fans. This soil formed in reddish, gravelly, loamy alluvium
derived from reddish sedimentary rocks. The average
annual precipitation is 13 to 17 inches, the average
annual air temperature is 47° F, and the average frost-
free season is 126 to 142 days. Elevation is 5,200 to
6,500 feet.

Typically, the surface layer is neutral, very dark grayish
brown gravelly sandy loam about 6 inches thick. The
subsoit in the upper 9 inches is neutral, dark grayish
brown and brown gravelly sandy clay loam. In the lower
20 inches it is neutral, reddish brown gravelly sandy clay
loam. The substratum to a depth of 60 inches is mildly
alkaline, light reddish brown and pink gravelly sandy
loam and gravelly coarse sandy loam.

Included in mapping are small areas of Lavate and
Rednun soils on fans; Yoder Variant soils on ridges; and
soils, on fans, that are similar to this Critchell soil except
that they do not have a gravelly sandy clay loam subsoil.
Also included are small areas of Urban land. The
included soils and Urban land make up about 15 percent
of the total acreage of the map unit.

Permeability of this Critchell soil is moderate to rapid.
The available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is slow. Water
erosion and soil blowing are slight hazards. The shrink-
swell potential is low to moderate. Rock fragments make
up 15 to 35 percent of the volume.

Most areas of this soil are used for grazing, pasture,
and crops. A few areas are used for community
development.

The native vegetation is mainly needleandthread,
prairie sandreed, little bluestem, sideoats grama, and
mountain muhly. The average annual production of air-
dry vegetation ranges from 700 to 1,000 pounds per
acre. Proper grazing use and a planned grazing system
are needed to maintain the quality and quantity of
desirable plants and to prevent erosion. Periodic
deferment of grazing during the growing season helps
maintain or improve the range condition. Seeding
hastens the revegetation of areas depleted by heavy
grazing, cultivation, or other disturbances. Small pastures
commonly are severely overgrazed and eroded. Hence,
livestock in small pastures should be kept in pens. The
rest of the pasture can be used as exercise areas and
for very limited grazing.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are restricted by small
stones. In disturbed areas, pebbles and cobbles should
be removed from the surface for best results in
landscaping, particularly for lawns. Mulching, fertilizing,
and irrigation are needed in establishing seeded grasses
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and other small plants. Selecting adapted plants is
essential in establishing plantings.

The small areas of Urban land are covered by
impervious structures such as streets, parking lots,
sidewalks, and buildings. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate the heavy flow to reduce the hazard of
flooding downslope in areas that normally are not
subject to flooding.

In areas that are used for homesite development, the
main limitations are smail stones and the shrink-swell
potential. The effects of shrinking and swelling can be
minimized by proper engineering design and by
backfilling with material that has a low shrink-swell
potential. Existing vegetation should be protected during
constryction.

In areas used for irrigated crops, the main concerns in
management are proper use of irrigation water,
controlling erosion, and maintaining or improving fertility.
Applications of manure and commercial fertilizers
containing nitrogen and phosphorus are needed to
maintain fertility. Land leveling is needed in some areas
for the uniform application of water.

In areas used for nonirrigated crops the management
concerns are conserving soil moisture, controlling
erosion, and maintaining fertility. Stubble mulch tillage
and crop residue incorporated into the soil are essential
in reducing erosion, improving tilth, and conserving soil
moisture. Tillage should be kept to a minimum.

This soil is in capability subclasses lle, irrigated, and
lllc, nonirrigated, in the Gravelly Foothill range site, and
in plant adaptability group F-8.

18—Critchell gravelly sandy loam, 3 to 9 percent
slopes. This is a deep, well drained soil on terraces and
fans. It formed in reddish, gravelly, loamy alluvium
derived from reddish sedimentary rocks. The average
annual precipitation is 13 to 17 inches, the average
annual air temperature is 47° F, and the average frost-
free season is 126 to 142 days. Eievation is 5,200 to
6,500 feet.

Typically, the surface layer is neutral, very dark grayish
brown gravelly sandy loam about 6 inches thick. The
subsoil in the upper 9 inches is neutral, dark grayish
brown and brown gravelly sandy clay loam. In the lower
20 inches it is neutral, reddish brown gravelly sandy clay
loam. The substratum to a depth of 60 inches is mildly
alkaline, light reddish brown and pink gravelly sandy
loam and gravelly coarse sandy loam.

Included in mapping are small areas of Lavate and
Rednun soils on fans; Yoder Variant soils on ridges; and
soils, on fans, that are similar to this Critchell soil except
that they do not have a gravelly sandy clay loam subsoil.
Also included are small areas of Urban land. The
included soils and Urban land make up about 15 percent
of the total acreage.
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Permeability of this Critchell soil is moderate to rapid.
The available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is medium,
and water erosion is a moderate hazard. Soil blowing is
a slight hazard. The shrink-swell potential is low to
moderate. Rock fragments make up 15 to 35 percent of
the volume.

This soil is used mainly for grazing, as pasture, and for
crops. In a few places it is used for community
development.

The native vegetation is mainly needleandthread,
prairie sandreed, little bluestem, sideoats grama, and
mountain muhly. The average annual production of air-
dry vegetation ranges from 700 to 1,000 pounds per
acre. Proper grazing use and a planned grazing system
are needed to maintain the quality and quantity of
desirable plants and to prevent erosion. Periodic
deferment of grazing during the growing season helps
maintain or improve the range condition. Seeding speeds
the revegetation of areas depleted by heavy grazing,
cultivation, or other disturbances. Small pastures
commonly are severely overgrazed and eroded.
Livestock in small pastures should be kept in pens. The
rest of the pasture can be used as exercise areas and
for limited grazing.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are restricted by small
stones. Pebbles and cobbles in disturbed areas should
be removed from the surface for best results in
landscaping, particularly for lawns. Pianting on the
contour helps to conserve moisture and reduce erosion.
Mulching, fertilizing, and irrigation are needed in
establishing seeded grasses and other small plants.
Selecting adapted plants is essential in establishing
plantings.

The small areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff on Urban fand is
rapid, storm drains, natural drainageways, and land
grading must accommodate heavy flows to prevent
flooding downslope in areas that normally are not
subject to flooding.

The main limitations to the use of this Critchell soil for
homesite development are the shrink-swell potential and
small stones. The effects of shrinking and swelling can
be minimized by proper engineering design and by
backfilling with material that has a low shrink-swell
potential. Topsoil can be stockpiled and used to reclaim
areas disturbed by cutting and filling. Cuts and fills
should be seeded or mulched. Existing vegetation should
be protected as much as possible during construction.

On irrigated cropland, the main concerns in
management are proper use of irrigation water,
controlling erosion, and maintaining or improving fertility.
Applications of manure and commercial fertilizer that
contains nitrogen and phosphorus are needed to
maintain fertility. Land leveling is needed in some areas
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for the uniform distribution of water. Light, frequent
applications of irrigation water are needed to prevent soil
loss because of slope.

Management concerns on nonirrigated cropland are
conserving soil moisture, protecting the soil from erosion,
and maintaining fertility. Stubble mulch tillage and crop
residue incorporated into the soil are essential in
protecting the soil from erosion, improving tilth, and
conserving moisture. Terraces and diversions help
reduce runoff and conserve moisture. Tillage should be
kept to a minimum.

This soil is in capability subclass Ve, irrigated and
nonirrigated, in the Gravelly Foothill range site, and in
plant adaptability group F-8.

19—Critchell gravelly sandy loam, 9 to 15 percent
slopes. This is a deep, well drained soil on hill slopes
and fans. It formed in reddish, gravelly, loamy alluvium
derived from reddish sedimentary rocks. The average
annual precipitation is 13 to 17 inches, the average
annual air temperature is 47° F, and the average frost-
free season is 126 to 142 days. Elevation is 5,200 to
6,500 feet.

Typically, the surface layer is neutral, very dark grayish
brown gravelly sandy loam about 6 inches thick. The
subsoil in the upper 9 inches is neutral, dark grayish
brown and brown gravelly sandy clay loam. In the fower
20 inches it is neutral, reddish brown gravelly sandy clay
loam. The substratum to a depth of 60 inches is mildly
alkaline, light reddish brown to pink gravelly sandy loam
and gravelly coarse sandy loam.

Included in mapping are small areas of Lavate soils on
foot slopes, Rednun soils on toe slopes, and Yoder
Variant soils on shoulders. Also included are small areas
of Urban land. The included soils and Urban land make
up about 15 percent of the total acreage.

Permeability of this Critchell soil is moderate to rapid.
The available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is rapid, and
water erosion is a severe hazard. Soil blowing is a slight
hazard. The shrink-swell potential is low to moderate.
Rock fragments make up 15 to 35 percent of the
volume.

This soil is used mainly for grazing and as pasture. In
a few areas it is used for community development and
for crops.

The native vegetation is mainly needleandthread,
prairie sandreed, little bluestem, sideoats grama, and
mountain muhly. The average annual production of air-
dry vegetation ranges from 700 to 1,000 pounds per
acre. Proper grazing use and a planned grazing system
are needed to maintain the quality and quantity of
desirable plants and to prevent erosion. Periodic
deferment of grazing during the growing season helps
maintain or improve the range condition. Seeding speeds
the revegetation of areas depleted by heavy grazing,
cultivation, or other disturbances. Small pastures
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commonly are severely overgrazed and eroded.
Livestock in small pastures should be kept in pens. The
rest of the pasture can be used as exercise areas and
for limited grazing.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are limited by small
stones and the slope. Pebbles and cobbles in disturbed
areas should be removed from the surface for best
results in landscaping, particularly for lawns. Planting on
the contour helps to conserve moisture and reduce
erosion. Leaving plant residue on the surface or
incorporating it into the soil reduces runoff and helps to
maintain tilth and the content of organic matter.
Applications of manure and commercial fertilizers that
contain nitrogen and phosphorus are needed to maintain
fertility. Selecting adapted plants is essential in
establishing plantings. Supplemental irrigation is needed
at planting time and during dry periods.

The areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate heavy flows to prevent flooding
downslope in areas that normally are not subject to
flooding.

The main limitations to use of this soil for homesite
development are slope, the shrink-swell potential, and
smal! stones. Topsoil can be stockpiled and used to
reclaim areas disturbed by cutting and filling. The hazard
of erosion is increased if the soil is left exposed;
therefore, structures to divert runoff from buildings and
roads are needed. The steepness of slopes is a concern
in installing septic tank absorption fields. Absorption lines
should be installed on the contour. The effects of
shrinking and swelling can be minimized by proper
engineering design and by backfilling with material that
has a low shrink-swell potential. Existing vegetation
should be protected as much as possible during
construction.

Areas that are used for crops are most commonly
severely eroded.

This soil is in capability subclass Vle, in the Gravelly
Foothill range site, and in plant adaptability group F-8.

20—Critchell stony sandy loam, 0 to 5 percent
slopes. This is a deep, well drained soil on terraces and
fans. It formed in reddish, gravelly, loamy altuvium
derived from reddish sedimentary rocks. The average
annual precipitation is 13 to 17 inches, and the average
annual air temperature is 47° F. The average frost-free
season ranges from 126 to 142 days. Elevation is 5,200
to 6,500 feet.

Typically, the surface layer is neutral, very dark grayish
brown stony sandy loam about 6 inches thick. The
subsoil in the upper 9 inches is neutral, dark grayish
brown and brown gravelly sandy clay loam. In the lower
20 inches it is neutral, reddish brown gravelly sandy clay
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toam. The substratum to a depth of 60 inches is mildly
alkaline, light reddish brown and pink gravelly sandy
loam and gravelly coarse sandy loam.

Included in mapping are small areas of Lavate soils in
positions similar to those of the Critchell soil. Also
included are small areas of Urban land. The included
soils and Urban land make up about 15 percent of the
total acreage.

Permeability of this Critchell soil is moderate to rapid.
The available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is slow. Water
erosion and soil blowing are slight hazards. The shrink-
swell potential is low to moderate. Rock fragments make
up 15 to 35 percent of the volume.

This soil is used mainly for grazing, pasture, and crops
and as recreation areas. In a few places it is used for
community development.

The native vegetation is mainly needleandthread, little
bluestem, prairie sandreed, and sideoats grama. The
average annual production of air-dry vegetation ranges
from 700 to 1,000 pounds per acre. Proper grazing use
and a planned grazing system are needed to maintain
the quality and quantity of desirable plants and to
prevent erosion. Periodic deferment of grazing during the
growing season helps maintain or improve the range
condition. Seeding speeds the revegetation of areas
depleted by heavy grazing, cultivation, or other
disturbances. Small pastures commonly are severely
overgrazed and eroded. Livestock in small pastures
should be kept in pens. The rest of the pasture can be
used as exercise areas and for very limited grazing.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are restricted by large
stones. Pebbles and cobbles in disturbed areas should
be removed from the surface for best results in
landscaping, particularly for lawns. A mulch of plant
residue helps to reduce runoff, improve soil tilth, and
conserve moisture. Applications of manure and
commercial fertilizers that contain nitrogen and
phosphorus are needed to maintain fertility. Selecting
adapted plants is essential in establishing plantings.
Supplemental irrigation is needed at the time of planting
and during dry periods.

The small areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate heavy flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

This soil is suited to homesite development. The
effects of shrinking and swelling can be minimized by
placing footings below the subsoil or backfilling with
material that has a low shrink-swell potential. Topsoil can
be stockpiled and used to reclaim areas disturbed by
cutting and filling. Cuts and fills should be seeded or
mulched. Where the density of housing is moderate to
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high, a community sewage system is needed to prevent
contamination of the water supply by seepage. Erosion

and sedimentation can be controlled by maintaining an

adequate plant cover.

On irrigated cropland, the main concerns in
management are proper use of irrigation water,
controlling soil erosion, and maintaining or improving
fertility. Incorporating crop residue into the soil helps
maintain the content of organic matter, increase water
infiltration, and improve tilth. Applications of manure and
commercial fertilizers that contain nitrogen and
phosphorus are needed to maintain fertility. Land
leveling is needed in some areas for the uniform
distribution of water.

Management concerns on nonirrigated cropland are
conserving soil moisture, protecting soil from erosion,
and maintaining fertility. Stubble mulch tiltage and crop
residue incorporated into the soil are essential to protect
the soil from erosion, improve tilth, and conserve
moisture. Special equipment may be needed because of
stones on the surface. Terraces and diversions help to
reduce runoff and conserve moisture. Tillage should be
kept to a minimum.

This soil is in capability subclass llle, irrigated and
nonirrigated, in the Gravelly Foothill range site, and in
plant adaptability group F-8.

21-—Cryofluvents, 0 to 5 percent slopes. This map
unit consists of deep, well drained and somewhat
excessively drained soils on flood plains and low
terraces. The soils formed in stratified sandy, loamy, and
gravelly alluvium derived from igneous and metamorphic
rocks. The average annual precipitation is 17 to 20
inches, and the average annual air temperature is 41° to
47° F. The average frost-free season ranges from 55 to
125 days. Elevation is 6,500 to 9,000 feet.

Typically, Cryofluvents are stratified very gravelly and
very cobbly sand to sandy loam to a depth of about 60
inches.

Included in mapping are small areas of riverwash in
the stream channel, Rosane and Venable soils and
Cumulic Cryoborolls on low terraces and flood plains,
and Kittredge soils on the higher terraces. The included
areas make up about 15 percent of the total acreage of
the map unit.

Permeability of Cryofluvents is very rapid to moderate.
The available water capacity is low to moderate. Runoff
is slow. Water erosion is a severe hazard. The soils are
subject to frequent, brief periods of flooding in spring
and summer. The shrink-swell potential is low. Rock
fragments make up 5 to 80 percent of the volume.

Most areas of these soils are used as habitat for
wildlife and as recreation areas. A few areas are used
for grazing.

The native vegetation is mainly scattered stands of
western wheatgrass, Canada wildrye, slender
wheatgrass, narrowleaf cottonwood, and willow. The
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average annual production of air-dry vegetation ranges
from 100 to 4,000 pounds per acre. Revegetation is
difficult; consequently, proper grazing use is needed to
prevent depletion. Periodic deferment of grazing during
the growing season helps maintain or improve the range
condition.

Grasses, shrubs, trees, and garden plants are difficult
to establish and maintain on these soils because of
flooding, the low available water capacity, small stones,
and the short growing season. Selecting adapted plants
is essential in establishing plantings. Applications of
manure and of commercial fertilizers that contain
nitrogen and phosphorus are needed to maintain fertility.
Mulching and irrigation are needed in establishing
seeded grasses and other small plants. The removal of
pebbles and cobbles in disturbed areas is necessary for
best results in landscaping, particularly for lawns. Flood-
control structures are needed to protect plantings.

The main limitations to use of these soils for homesite
development are flooding and seepage. Structures to
divert runoff are needed to protect buildings and roads.
Special sewage systems may be needed because of
seepage. Effluent from absorption fields can surface
downstream and create a health hazard. Special sealing
methods are needed to overcome excessive seepage.
Some areas have esthetic value for use as greenbelts
and parks.

These soils are in capability subclass Viw, in the River
Bottom range site, and in plant adaptability group M-9.

22—Cumulic Cryoborolis, loamy, 0 to 5 percent
slopes. Cumulic Cryoborolis are deep, moderately well
drained and well drained soils on alluvial valley floors, in
narrow, concave drainageways, and on low mountain
terraces. The soils formed in gravelly, loamy alluvium
derived dominantly from igneous and metamorphic
rocks. The average annual precipitation is 17 to 20
inches, and the average annual air temperature is 41° to
46° F. The average frost-free season ranges from 55 to
125 days. Elevation is 6,700 to 8,000 feet.

Typically, Cumulic Cryoborolls are broadly stratified
sandy loam, gravelly sandy loam, and very gravelly
sandy loam to a depth of 60 inches.

Included in mapping are small areas of Cryofluvents
and Venable and Rosane soils on flood plains and low
terraces and Kittredge and Earcree soils on toe slopes,
fans, and high terraces. Also included are small areas of
Urban fand. The included soils and Urban land make up
about 15 percent of the total acreage.

Permeability of Cumulic Cryoborolls, loamy, is
moderate to rapid. The available water capacity is
moderate. The effective rooting depth is 60 inches or
more. Runoff is slow. Water erosion and soil biowing are
slight hazards. The seasonal high water table is at a
depth of 48 to 72 inches in some areas in spring and
summer. These soils are subject to very brief periods of
flooding in spring and summer. The shrink-swell potential
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is low. Rock fragments make up O to 50 percent of the
volume.

In most places these soils are used for grazing and
hay, as habitat for wildlife, and as recreation areas. In a
few places they are used for community development.

The native vegetation is mainly Arizona fescue,
mountain muhly, slender wheatgrass, and junegrass. The
average annual production of air-dry vegetation ranges
from 800 to 1,800 pounds per acre. Proper grazing use
and a planned grazing system are needed to maintain
the quality and quantity of the desirable vegetation and
to prevent erosion. Periodic deferment of grazing during
the growing season helps maintain or improve the range
condition. Seeding hastens revegetation in areas
depleted by heavy grazing, cultivation, or other
disturbances. Grazing when the soil is wet results in
compaction of the surface layer, poor tilth, and excessive
runoff,

If these soils are used for hay and pasture, the main
limitations are flooding and the short growing season.
Proper stocking rates, pasture rotation, and restricted
grazing during wet periods help keep the pasture in good
condition and control erosion. Irrigation water can be
applied by the contour furrow and sprinkler methods.
Small pastures commonly are severely overgrazed and
eroded. Livestock in small pastures should be kept in
pens. The rest of the pasture can be used as exercise
areas and for limited grazing.

Grasses, shrubs, trees, and garden plants are difficult
to establish and maintain because of the short growing
season and flooding. Selecting adapted plants is
essential in establishing plantings. Mulching with plant
residue helps reduce runoff, improve tilth, and conserve
soil moisture. Applications of manure and commercial
fertilizers that contain nitrogen and phosphorus are
needed to maintain fertility. The removal of pebbles and
cobbles in disturbed areas is needed for best results in
landscaping, particularly for lawns. Deep cuts made in
land grading should be covered with a layer of topsoil.
Supplemental irrigation is needed at planting time and
during dry periods.

The areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate increased flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The soils are limited for homesite development
because of flooding, wetness, and seepage. Drainage
and structures to divert runoff from roads and building
foundations are needed. Where the density of housing is
moderate to high, a community sewage system is
needed to prevent seepage from contaminating the
water supply. Erosion and sedimentation can be
controlled by maintaining an adequate plant cover. Some
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areas can be used as greenbelts and parks that are
planted with native vegetation and other adapted plants.

These soils are in capability subclass V¢, in the Loamy
Park range site, and in plant adaptability group M-1.

23—Curecanti very stony sandy loam, 15 to 50
percent slopes. This is a deep, well drained soil on
mountain foot slopes and fans. It formed in
noncalcareous, stony and gravelly colluvial material
derived from schist, gneiss, and granite. The.average
annual precipitation is 17 to 20 inches, and the average
annual air temperature is 43° to 47° F. The average
frost-free season ranges from 76 to 125 days. Elevation
is 6,500 to 7,800 feet.

Typically, the surface layer is neutral, very dark grayish
brown very stony sandy loam about 6 inches thick. The
subsoil in the upper 5 inches is neutral, dark grayish
brown very cobbly sandy loam. In the lower 49 inches it
is neutral, brown to dark brown very cobbly sandy clay
loam.

Included in mapping are small areas of Trag soils on
toe slopes, Lininger and Ratake soils on mountain side
slopes, and Rock outcrop on shoulders and in areas
where quartzitic dikes reach the surface. Also included
are smalil areas of Urban land. The included areas make
up about 15 percent of the total acreage.

Permeability of this Curecanti soil is moderate. The
available water capacity is low. The effective rooting
depth is 60 inches or more. Runoff is rapid, and water
erosion is a severe hazard. The shrink-swell potential is
low. Rock fragments make up 35 to 70 percent of the
volume.

This soil is used mainly for grazing, as habitat for
wildlife, and as recreation areas. In a few places it is
used for community development.

The native vegetation is mainly bluebunch wheatgrass,
needlegrasses, Arizona fescue, and mountainmahogany.
The average annual production of air-dry vegetation
ranges from 700 to 1,200 pounds per acre. Scattered
ponderosa pines are common. Proper grazing use and a
planned grazing system are needed to maintain the
quality and quantity of desirable plants and to prevent
erosion. Periodic deferment of grazing during the growing
season helps maintain or improve the range condition.
This soil is difficult to revegetate; therefore, proper
grazing use is needed to prevent depletion. The
steepness of slopes limits access by livestock and
promotes overgrazing of the less sloping areas. Small
pastures commonly are severely overgrazed and eroded.
Livestock in small pastures should be kept in pens. The
rest of the pasture can be used as exercise areas and
for very limited grazing.

Grasses, shrubs, trees, and garden plants are difficult
to establish and maintain because of the slope, large
stones, and the short growing season. A mulch of plant
residue reduces soil blowing and runoff, improves tilth,
and conserves moisture. Applications of manure and
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commercial fertilizers that contain nitrogen and
phosphorus are needed to maintain fertility. Selecting
climatically adapted plants is essential in establishing
plantings. Planting on the contour helps to conserve
moisture and reduce erosion. Pebbles and cobbles in
disturbed areas should be removed from the surface for
best results in landscaping, particularly for lawns. Deep
cuts made in land grading should be covered with a
layer of topsoil. Supplemental irrigation is needed at the
time of planting and during dry periods.

The areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate heavy flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The main limitations to the use of the Curecanti soil for
homesite development are slope and large stones.
Effluent from an absorption field can surface downslope
and create a health hazard. Structures to divert runoff
from buildings and roads are needed. Cuts and fills
should be seeded or mulched. Erosion and
sedimentation can be controlled by maintaining an
adequate plant cover.

This soil is in capability subclass Vlle, in the Stony
Loam range site, and in plant adaptability group M-4.

24—Dacono Variant gravelly clay loam, 0 to 3
percent slopes. This is a deep, well drained soil on high
terraces. It formed in calcareous, gravelly and clayey
material overlying sand and gravel derived from alluvium.
The average annual precipitation is 13 to 17 inches, the
average annual air temperature is 47° F, and the
average frost-free season is 126 to 142 days. Elevation
is 5,400 to 6,500 feet.

Typically, the surface layer is neutral, dark grayish
brown gravelly clay loam about 9 inches thick. The upper
part of the subsoil, which is 10 inches thick, is neutral,
dark grayish brown gravelly sandy clay. The lower part,
which is also 10 inches thick, is moderately alkaline,
brown to very pale brown gravelly sandy clay loam. The
upper part of the substratum, which is 12 inches thick, is
moderately alkaline, pink very gravelly sandy clay loam.
The lower part, to a depth of 60 inches, is moderately
alkaline, strong brown very cobbly loamy coarse sand.

Included in mapping are small areas of Nunn soils on
terraces, Denver soils on adjoining hill slopes, and soils
that are wet because of seepage from irrigation. Also
included are small areas of Urban land. The included
soils and Urban tand make up about 15 percent of the
total acreage.

Permeability of this Dacono Variant soil is slow in the
surface layer and subsoil and rapid in the substratum.
The available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is slow. Water
erosion and soil blowing are slight hazards. The depth to
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sand, gravel, and cobbles ranges from 20 to 40 inches.
The shrink-swell potential is moderate to high between
depths of 20 and 40 inches; it is low below that. Rock
fragments make up 15 to 35 percent of the volume in
the surface layer and subsoil and 36 to 60 percent in the
substratum.

This soil is used for pasture, crops, and community
development and as a source of sand and gravel.

The native vegetation is mainly western wheatgrass,
green needlegrass, blue grama, and Sandberg bluegrass.
The average annual production of air-dry vegetation
ranges from 600 to 1,200 pounds per acre. Proper
grazing use and a planned grazing system are needed to
maintain the quality and quantity of desirable plants and
to prevent erosion. Periodic deferment of grazing during
the growing season helps maintain or improve the range
condition. Grazing when the soil is wet results in
compaction of the surface layer, poor tilth, and excessive
runoff. Small pastures commonly are severely
overgrazed and eroded. Livestock in small pastures
should be kept in pens. The rest of the pasture can be
used as exercise areas and for very limited grazing.

The main concerns in establishing and maintaining
grasses, shrubs, trees, and garden plants on this soil are
the small stones and clayey texture, which make tillage
difficult. Pebbles and cobbles in disturbed areas should
be removed from the surface for best resuits in
landscaping, particularly for lawns. A mulch of plant
residue helps reduce runoff, improve tiith, and conserve
moisture. Applications of manure and commercial
fertilizers that contain nitrogen and phosphorus are
needed to maintain fertility. Selecting adapted vegetation
is essential in establishing plantings. Supplemental
irrigation is needed at the time of planting and during dry
periods.

The areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate heavy flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The main limitations to the use of the Dacono Variant
soil for homesite development are the shrink-swell
potential, low strength, and seepage. The effects of
shrinking and swelling can be minimized by proper
engineering design and by backfilling with material that
has a low shrink-swell potential and installing surface
and subsurface drains near foundations. Buildings and
roads should be designed to offset the limited ability of
the soil to support a load. The risk of settlement can be
minimized by compacting the building site before
construction begins. Where the density of housing is
moderate to high, a community sewage system is
needed to prevent seepage from contaminating the
water supply. Existing plant cover should be protected as
much as possible during construction.
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On irrigated cropland, the main concerns in
management are proper use of irrigation water,
controlling erosion, and maintaining or improving fertility.
Incorporating crop residue into the soil helps maintain
the content of organic matter, increase water infiltration,
and improve tilth. Applications of manure and
commercial fertilizer that contains nitrogen and
phosphorus are needed to maintain fertility. A tillage pan
forms easily if this soil is tilled when it is wet. Chiseling
or subsoiling breaks up tillage pans and improves water
infiltration. Land leveling is needed in some areas for the
uniform distribution of water.

Management concerns on nonirrigated cropland are
conserving soil moisture, protecting the soil from erosion,
and maintaining fertility. Stubble mulch tillage and
incorporating crop residue into the soil are essential in
protecting soil from erosion, improving tilth, and
conserving moisture. A tillage pan forms easily if this soil
is tilled when it is wet. Tillage should be kept to a
minimum.

This soil is in capability subclasses lle, irrigated, and
llic, nonirrigated, in the Clayey Foothill range site, and in
plant adaptability group F-1.

25—Denver clay loam, 0 to 2 percent slopes. This
is a deep, well drained soil on high terraces, tablelands,
and fans. It formed in calcareous, clayey material derived
dominantly from mudstone and shale. The average
annual precipitation is 13 to 17 inches, the average
annual air temperature is 47° F, and the average frost-
free season is 126 to 142 days. Elevation is 5,200 to
6,500 feet.

Typically, the surface layer is mildly alkaline, grayish
brown clay loam about 6 inches thick. The upper part of
the subsoil is mildly alkaline and moderately alkaline,
grayish brown clay 14 inches thick, and the next part'is
moderately alkaline, light yellowish brown clay 9 inches
thick. The lower part of the subsoil to a depth of 60
inches is moderately alkaline, light yellowish brown clay.

Included in mapping are small areas of Englewood
soils in small drainageways, Nunn soils in positions
similar to those of the Denver soil, Ulm soils on hill
slopes, and Standley soils on gravelly terraces. Also
included are small areas of Urban land. The included
soils and Urban tand make up about 15 percent of the
total acreage of the map unit.

Permeability of this Denver soil is slow. The available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is slow, and water erosion is a
slight hazard. Soil blowing is a moderate hazard. The
shrink-swell potential is high. Rock fragments make up 0
to 15 percent of the volume.

This soil is used mainly for grazing, as pasture, as
recreation areas, and for crops. In a few places it is used
for community development.

The native vegetation is mainly western wheatgrass,
green needlegrass, and blue grama. The average annual
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production of air-dry vegetation ranges from 600 to 1,200
pounds per acre. Small pastures commonly are severely
overgrazed and eroded. Livestock in small pastures
should be kept in pens. The rest of the pasture can be
used as exercise areas and for very limited grazing.
Seeding speeds revegetation in areas depleted by heavy
grazing, cultivation, or other disturbances. Heavy
infestations of undesirable plants can be controlled by
chemical or mechanical treatment. Grazing when the soil
is wet results in compaction of the surface layer, poor
tilth, and excessive runoff.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are restricted by the
clay loam surface layer and clayey subsoil, which make
tillage difficult. Maintaining ptant residue on or near the
surface reduces runoff and helps maintain tilth and the
content of organic matter. Applications of manure and
commercial fertilizers that contain nitrogen and
phosphorus are needed to maintain fertility.
Supplemental irrigation is needed at planting time and
during dry periods.

The areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate heavy flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

This soil is limited for homesite development by the
shrink-swell potential, iow strength, and slow
permeability. The effects of shrinking and swelling can
be minimized by proper engineering design and by
backfilling with material that has a low shrink-swell
potential and installing surface and subsurface drains
near foundations. Properly installed tile drains below the
foundation and minimal surface watering near the
foundation help to prevent seepage into basements and
to minimize the effects of shrinking and swelling.
Buildings and roads should be designed to offset the
limited ability of the soil to support a load. The risk of
settlement can be minimized by compacting the building
site before construction begins. Special sewage systems
are needed because of the slow permeability. Erosion
and sedimentation can be controlled by maintaining an
adequate plant cover.

On irrigated cropland, the main concerns in
management are proper use of irrigation water,
controlling erosion, and maintaining or improving fertility.
Incorporating crop residue into the soil helps maintain
the content of organic matter, increase water infiltration,
and improve tilth. Applications of manure and
commercial fertilizers that contain nitrogen and
phosphorus are needed to maintain fertility. A tillage pan
forms easily if this soil is tilled when it is wet. Chiseling
or subsoiling breaks up tillage pans and improves water
infiltration. Land leveling is needed in some areas to
achieve uniform distribution of water.
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Management concerns on nonirrigated cropland are
conserving soil moisture, protecting the soil from erosion,
and maintaining fertility. Stubble mulch tillage and the
incorporation of crop residue into the soil are essential in
protecting the soil from erosion and in improving tilth and
conserving moisture. Soil blowing can be reduced by
planting crops in alternate strips at right angles to the
prevailing wind. A tillage pan forms easily if this soil is
tilled when it is wet. Tillage should be kept to a
minimum.

This soil is in capability subclass lle, irrigated, and lilc,
nonirrigated; in the Clayey Foothill range site; and in
plant adaptability group F-1.

26-——Denver clay loam, 2 to 5 percent slopes. This
is a deep, well drained soil on high terraces, tablelands,

and fans. It formed in calcareous, clayey material derived.

dominantly from mudstone and shale. The average
annual precipitation is 13 to 17 inches, the average
annual air temperature is 47° F, and the average frost-
free season is 126 to 142 days. Elevation is 5,200 to
6,500 feet.

Typically, the surface layer is mildly alkaline, grayish
brown clay loam about 6 inches thick. The upper part of
the subsoil is mildly alkaline and moderately alkaline,
grayish brown clay 14 inches thick, and the next part is
moderately alkaline, light yellowish brown clay 9 inches
thick. The lower part of the subsoil to a depth of 60
inches is moderately alkaline, light yellowish brown clay.

Included in mapping are small areas of Englewood
soils in small drainageways, Nunn soils in positions
similar to those of the Denver soil, Ulm soils on hill
slopes, and Standley soils on gravelly terraces. Also
included are small areas of Urban land. The included
soils and Urban land make up about 15 percent of the
total acreage.

Permeability of this Denver soil is slow. The available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is medium. Water erosion and
soil blowing are moderate hazards. The shrink-swell
potential is high. Rock fragments make up 0 to 15
percent of the volume.

This soil is used mainly for grazing, as pasture, as
recreation areas, and for crops. In a few areas it is used
for community development.

The native vegetation is mainly western wheatgrass,
green needlegrass, and blue grama. The average annual
production of air-dry vegetation ranges from 600 to 1,200
pounds per acre. Small pastures commonly are severely
overgrazed and eroded. Livestock in small pastures
should be kept in pens. The rest of the pasture can be
used as exercise areas and for very limited grazing.
Seeding speeds revegetation in areas depleted by heavy
grazing, cultivation, or other disturbances. Heavy
infestations of undesirable plants can be controlled by
chemical or mechanical treatment. Grazing when the soil
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is wet results in compaction of the surface layer, poor
tilth, and excessive runoff.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are restricted by the
clay loam surface layer and the clayey subsoil, which
make tillage difficult. Leaving plant residue on the
surface or incorporating it into the soil reduces runoff
and helps maintain tiith and the content of organic
matter. Applications of manure and commercial fertilizers
that contain nitrogen and. phosphorus are needed to
maintain fertility. Supplemental irrigation is needed at
planting time and during dry periods.

The areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate heavy flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The main limitations to the use of this soil for homesite
development are the shrink-swell potential, low strength,
and slow permeability. The effects of shrinking and
swelling can be minimized by proper engineering design
and by-backfilling with material that has a low shrink-
swell potential and installing surface and subsurface
drains near foundations. Properly installed tile drains
below the foundation and minimal surface watering near
the foundation help prevent seepage into basements and
minimize the effects of shrinking and swelling. Buildings
and roads should be designed to offset the limited ability
of the soil to support a load. The risk of settlement can
be minimized by compacting the building site before
construction begins. Special sewage systems must be
installed because of the slow permeability. Erosion and
sedimentation can be controlled by maintaining an
adequate plant cover.

On irrigated cropland, the main concerns in
management are proper use of irrigation water,
controlling erosion, and maintaining or improving fertility.
Incorporating crop residue into the soil helps maintain
the content of organic matter, increase water infiltration,
and improve tilth. Applications of manure and
commercial fertilizers that contain nitrogen and
phosphorus are needed to maintain fertility. A tillage pan
forms easily if this soil is tilled when it is wet. Chiseling
or subsoiling breaks up tillage pans and improves water
infiltration. Light, frequent applications of irrigation water
are needed to prevent soil loss because of the slope
and the slow permeability. Land leveling is needed in
some areas to achieve uniform distribution of water.

Management concerns on nonirrigated cropland are
conserving soil moisture, protecting the soil from erosion,
and maintaining fertility. Stubble muich tillage and the
incorporation of crop residue into the soil are essential in
protecting the soil from erosion, improving tilth, and
conserving moisture. Soil blowing can be reduced by
planting crops in alternate strips at right angles to the
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prevailing wind. A tillage pan forms easily if this soil is
tilled when it is wet. Tillage should be kept to a
minimum.

This soil is in capability subclass llle, irrigated and
nonirrigated, in the Clayey Foothill range site, and in
plant.adaptability group F-1.

27—Denver clay loam, 5 to 9 percent slopes. This
is a deep, well drained soil on high terraces, hill slopes,
and fans. It formed in calcareous, clayey material derived
dominantly from mudstone and shale. The average
annual precipitation is 13 to 17 inches, the average
annual air temperature is 47° F, and the average frost-
free season is 126 to 142 days. Elevation is 5,200 to
6,500 feet.

Typically, the surface layer is mildly alkaline, grayish
brown clay loam about 6 inches thick. The upper part of
the subsoil is mildly alkaline and moderately alkaline,
grayish brown clay 14 inches thick, and the next part is
moderately alkaline, light yellowish brown clay 9 inches
thick. The lower part of the subsoil to a depth of 60
inches is moderately alkaline, light yellowish brown clay.

Included in mapping are small areas of Englewood
soils in small drainageways, Nunn soils in positions
similar to those of the Denver soil, Kutch soils on convex
shoulders, Standley soils on.gravelly terraces, and Ulm
soils on hill slopes. Also included are small areas of
Urban land. The included areas make up about 15
percent of the total acreage.

Permeability of this Denver soil is slow. The available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is medium. Water erosion and
soil blowing are moderate hazards. The shrink-swell
potential is high. Rock fragments make up 0 to 15
percent of the volume.

This soil is used mainly for grazing, as pasture, and as
recreation areas. In a few places it is used for crops and
for community development.

The native vegetation is mainly western wheatgrass,
green needlegrass, and blue grama. The average annual
production of air-dry vegetation ranges from 600 to 1,200
pounds per acre. Small pastures commonly are severely
overgrazed and eroded. Livestock in'small pastures
should be kept in pens. The rest of the pasture can be
used as exercise areas and for very limited grazing.
Seeding speeds revegetation in areas depleted by heavy
grazing, cultivation, or other disturbances. Heavy
infestations of undesirable plants can be controlled by
chemical or mechanical treatment. Grazing when the soil
is wet results in compaction of the surface layer, poor
tilth, and excessive runoff.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants. are restricted by the
clay loam surface layer and clayey subsoil, which make
tillage difficult. Maintaining plant residue on or near the
surface reduces runoff and helps maintain tilth and the
content of organic matter. Applications of manure and
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commercial fertilizers that contain nitrogen and
phosphorus are needed to maintain fertility. Planting on
the contour helps conserve moisture and reduce erosion.
Supplemental irrigation is needed at the time of planting
and during dry periods.

The small areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and fand grading must
accommodate heavy flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

This soil is limited for community development by the
shrink-swell potential, low strength, and slow
permeability. The effects of shrinking and swelling can
be minimized by proper engineering design and by
backfilling with material that has a low shrink-swell
potential and installing surface and subsurface drains
near the foundation. Properly installed tile drains below
the foundation and minimal surface watering near the
foundation help prevent seepage into basements and
minimize the effects of shrinking and swelling. Buildings
and roads should be designed to offset the limited ability
of the soil to support a load. The risk of settlement can
be minimized by compacting the building site before
construction begins. Special sewage systems must be
installed because of the slow permeability. Erosion and
sedimentation can be controlled by maintaining an
adequate plant cover.

On irrigated cropland, the main concerns in
management are proper use of irrigation water,
controlling erosion, and maintaining or improving fertility.
Incorporating crop residue into the soil helps maintain
the content of organic matter, increase water infiltration,
and improve tilth. Applications of manure and
commercial fertilizers that contain nitrogen and
phosphorus are needed to maintain fertility. A tillage pan
torms easily if this soil is tilled when it is wet. Chiseling
or subsoiling breaks up tillage pans and improves water
infiltration. Land leveling is needed to achieve uniform
distribution of water. Light, frequent applications of
irrigation water are needed to prevent soil loss because
of the slope.

Management concerns on nonirrigated cropland are
conserving soil moisture, protecting the soil from erosion,
and maintaining fertility. Stubble mulch tillage and the
incorporation of crop residue into the soil are essential in
protecting the soil from erosion, improving tilth, and
conserving moisture. Terracing and contour tillage are
needed to reduce soil ergsion. A tillage pan forms easily
if this soil is tilled when it is wet. Tillage should be kept
to a minimum.

This soil is in capability subclass Ve, irrigated and
nonirrigated; in the Clayey Foothill range sit.-. and in
plant adaptability group F-1.
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28—Denver cobbly clay loam, 5 to 9 percent
slopes. This is a deep, well drained soil on high
terraces, hill slopes, and fans. It formed in calcareous,
cobbly, and clayey material derived dominantly from
mudstone and shale. The average annual precipitation is
13 to 17 inches, the average annual air temperature is
47° F, and the average frost-free season is 126 to 142
days. Elevation is 5,600 to 6,500 feet.

Typically, the surface layer is mildly alkaline, dark
grayish brown cobbly clay loam about 3 inches thick.
The subsoil in the upper 6 inches is mildly alkaline and
moderately alkaline, dark grayish brown clay. In the
lower 20 inches it is moderately alkaline, brown clay. The
substratum to a depth of 60 inches is moderately
alkaline, brown gravelly sandy clay.

included in mapping are small areas of Englewood
soils in small drainageways and on fans, Nunn soils in
positions similar to those of the Denver soil, Kutch soils
on convex shoulders, Standley soils on gravelly terraces,
and soils that have slopes of more than 9 percent. Also
included are small areas of Urban land. The included
soils and Urban land make up about 15 percent of the
total acreage of the map unit.

Permeability of the Denver soil is slow. The available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is medium, and water erosion is
a moderate hazard. Soil blowing is a slight hazard. The
shrink-swell potential is high. Rock fragments make up 0
to 35 percent of the volume.

This soil is used mainly for grazing, as pasture, and as
recreation areas. In a few places it is used for crops and
for community development.

The native vegetation is mainly western wheatgrass,
green needlegrass, and blue grama. The average annual
production of air-dry vegetation ranges from 600 to 1,200
pounds per acre. Small pastures commonly are severely
overgrazed and eroded. Livestock in small pastures
should be kept in pens. The rest of the pasture can be
used as exercise areas and for very limited grazing.
Seeding speeds revegetation in areas depleted by heavy
grazing, cultivation, or other disturbances. Grazing when
the soil is wet results in compaction of the surface layer,
poor tilth, and excessive runoff.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are restricted by the
cobbly clay loam surface layer and the clayey subsoil,
which make tillage difficult. A mulch of plant residue
reduces runoff and helps maintain tilth and the organic
matter content. Applications of manure and commercial
tertilizers that contain nitrogen and phosphorus are
needed to maintain fertility. Planting on the contour helps
conserve moisture and reduce erosion. Supplemental
irrigation is needed at planting time and during dry
periods.

The areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
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drains, natural drainageways, and land grading must
accommodate heavy flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

This soil is limited for use as homesites by the shrink-
swell potential, low strength, slow permeability, and large
stones. The effects of shrinking and swelling can be
minimized by proper engineering design and by
backfilling with material that has a low shrink-swell
potential and installing surface and subsurface drains
near foundations. Properly installed tile drains below the
foundation and minimal surface watering near the
foundation help prevent seepage into basements and
minimize the effects of shrinking and swelling. Buildings
and roads should be designed to offset the limited ability
of the soil to support a load. The risk of settlement can
be minimized by compacting the building site before
construction begins. Special sewage systems must be
installed because of the slow permeability. Pebbles and
cobbles in disturbed areas should be removed from the
surface for best results in landscaping, particularly for
lawns. Erosion and sedimentation can be controlled by
maintaining an adequate plant cover.

On irrigated cropland, the main concerns in
management are proper use of irrigation water,
controlling soil erosion, and maintaining or improving
fertility. Incorporating crop residue into the soil helps
maintain the content of organic matter, increase water
infiltration, and improve tilth. Applications of manure and
commercial fertilizers that contain nitrogen and
phosphorus are needed to maintain fertility. A tillage pan
forms easily if this soil is tilled when it is wet. Chiseling
or subsoiling breaks up tillage pans and improves water
infiltration. Land leveling is needed in some areas to
achieve uniform distribution of water. Light, frequent
applications of water are needed to prevent soil loss
because of the slope.

Management concerns on nonirrigated cropland are
conserving soil moisture, protecting the soil from erosion,
and maintaining fertility. Stubble mulch tillage and the
incorporation of crop residue into the soil are essential in
protecting soil from erosion, improving tilth, and
conserving moisture. Terracing and contour tillage are
needed to reduce erosion. A tillage pan forms easily if
this soil is tilled when it is wet. Tillage should be kept to
a minimum.

This soil is in capability subclass Ve, irrigated and
nonirrigated, in the Clayey Foothill range site, and in
plant adaptability group F-1.

29—Denver-Kutch clay loams, 5 to 9 percent
slopes. These soils are on hill slopes and shoulders.
The average annual precipitation is 13 to 17 inches, the
average annual air temperature is 47° F, and the
average frost-free season is 126 to 142 days. Elevation
is 5,200 to 6,500 feet.
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The Denver soil makes up 50 percent of this map unit,
and the Kutch soil makes up 35 percent. The Denver soil
is on hill slopes, and the Kutch soil is on hill slopes and
shoulders. The areas of these soils are so intricately
intermingled that it was not practical to map them
separately.

Included are small areas of Englewood soils on fans
and in drainageways, Nunn soils on fans, Midway soils
on ridge crests, and Renohill soils on hill slopes. Also
included are small areas of Urban land. The included
soils and Urban land make up about 15 percent of the
total acreage.

The Denver soil is deep and well drained. It formed in
calcareous, clayey material derived dominantly from
mudstone and shale.

Typically, the surface layer is mildly alkaline, grayish
brown clay loam about 6 inches thick. The upper part of
the subsoil is mildly alkaline and moderately alkaline,
grayish brown clay 14 inches thick, and the next part is
moderately alkaline, light yellowish brown clay 9 inches
thick. The lower part of the subsoil to a depth of 60
inches is moderately alkaline, light yellowish brown clay.

Permeability of the Denver soil is slow. The available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is medium. Water erosion and
soil blowing are moderate hazards. The shrink-swell
potential is high. Rock fragments make up 0 to 15
percent of the volume.

The Kutch soil is moderately deep and well drained. It
formed in calcareous, clayey residuum and colluvium
derived dominantly from mudstone and shale.

Typically, the surface layer is neutral, grayish brown
clay loam about 3 inches thick. The subsoil in the upper
8 inches is neutral and mildly alkaline, dark grayish
brown clay. In the lower 15 inches it is moderately
alkaline, grayish brown clay and clay loam. Soft,
interbedded shale is at a depth of 26 inches.

Permeability of the Kutch soil is slow. The available
water capacity is low. The effective rooting depth is 20
to 40 inches. Runoff is medium, and water erosion is a
moderate hazard. Soil blowing is a slight hazard. The
shrink-swell potential is high. The depth to soft bedrock
ranges from 20 to 40 inches. Rock fragments make up 0
to 15 percent of the volume.

In most places, the soils are used for grazing, as
pasture, and as recreation areas. In a few places, they
are used for community development and for crops.

The native vegetation is mainly western wheatgrass,
green needlegrass, and blue grama. The average annual
production of air-dry vegetation ranges from 600 to 1,200
pounds per acre. Small pastures commonly are severely
overgrazed and eroded. Livestock in small pastures
should be kept in pens. The rest of the pasture can be
used as exercise areas and for very limited grazing.
Seeding speeds revegetation in areas depleted by heavy
grazing, cultivation, or other disturbances. Proper grazing
use is needed to prevent depletion because the Kutch
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soil is difficult to revegetate. Grazing when the soil is wet
results in compaction of the surface layer, poor tilth, and
excessive runoff.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are restricted by the
clay loam surface layer and clayey subsoil, which make
tillage difficult. A mulch of plant residue helps reduce
runoff, improve tilth, and conserve moisture. Applications
of manure and commercial fertilizers that contain
nitrogen and phosphorus are needed to maintain fertility.
Planting on the contour helps conserve moisture and
reduce erosion. Deep cuts made in land grading should
be covered with a layer of topsoil. Supplemental
irrigation is needed when planting and during dry periods.

The areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate heavy flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The main limitations to use of the soils for homesite
development are the shrink-swell potential, the depth to
rock of the Kutch soil, low strength, and slow
permeability. The effects of shrinking and swelling can
be minimized by proper engineering design and by
backfilling with material that has a low shrink-swell
potential and installing surface and subsurface drains
near foundations. Properly installed tile drains below the
foundation and minimal surface watering near the
foundation help prevent seepage into basements and
minimize the effects of shrinking and swelling. The deep
cuts needed to provide a sufficiently level building site
can expose bedrock. Buildings and roads should be
designed to offset the limited ability of the soils to
support a load. The risk of settlement can be minimized
by compacting the building site before construction
begins. Special sewage systems must be installed
because of the slow permeability. Effluent from an
absorption field can surface downslope and create a
health hazard. Topsoil can be stockpiled and used to
reclaim areas disturbed by cutting and filling. Cuts and
fills should be seeded or mulched.

On irrigated cropland, the main concerns in
management are proper use of irrigation water,
controlling erosion, and maintaining or improving fertility.
Incorporating crop residue into the soil and maintaining
the content of organic matter increase water infiltration
and improve.tilth. Applications of manure and
commercial fertilizers that contain nitrogen and
phosphorus are needed to maintain fertility. A tillage pan
forms easily if these soils are tilled when they are wet.
Chiseling or subsoiling breaks up tillage pans and
improves water infiltration. Land leveling is needed for
the uniform distribution of water. Light, frequent
applications of water are needed to prevent soil loss
because of the slope.
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Management concerns on nonirrigated cropland are
conserving soil moisture, protecting the soil from erosion,
and maintaining fertility. Stubble mulch tillage and the
incorporation of crop residue into the soil are essential in
protecting soil from erosion, improving tilth, and
conserving moisture. Terracing and contour tillage are
needed to reduce erosion. A tillage pan forms easily if
these soils are tilled when they are wet. Tillage should
be kept to a minimum.

These soils are in capability subclass Ve, irrigated and
nonirrigated, in the Clayey Foothill range site, and in
plant adaptability group F-1.

30—Denver-Kutch clay loams, 9 to 15 percent
slopes. These soils are on hill slopes and shoulders.
The average annual precipitation is 13 to 17 inches, the
average annual air temperature is 47° F, and the
average frost-free season is 126 to 142 days. Elevation
is 5,200 to 6,500 feet.

Denver soil makes up 45 percent of this map unit, and
Kutch soil makes up 40 percent. The Denver soil is on
hill slopes, and the Kutch soil is on hill slopes and
shoulders. The areas of these soils are so intricately
intermingled that it was not practical to map them
separately.

Included in mapping are small areas of Englewood
soils on fans and in drainageways, Nunn soils on fans,
Midway soils on ridge crests, and Renohill soils on hill
slopes. Also included are small areas of Urban land. The
included soils and Urban land make up about 15 percent
of the total acreage.

The Denver soil is deep and well drained. It formed in
calcareous, clayey material derived dominantly from
mudstone and shale.

Typically, the surface layer is mildly alkaline, grayish
brown clay loam about 6 inches thick. The upper part of
the subsoil is mildly alkaline and moderately alkaline,
grayish brown clay 14 inches thick, and the next part is
moderately alkaline, light yellowish brown clay 9 inches
thick. The lower part of the subsoil to a depth of 60
inches is moderately alkaline, light yellowish brown clay.

Permeability of the Denver soil is slow. The available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is rapid, and water erosion is a
severe hazard. Soil blowing is a moderate hazard. The
shrink-swell potential is high. Rock fragments make up 0
to 15 percent of the volume.

The Kutch soil is moderately deep and well drained. It
formed in calcareous, clayey residuum and colluvium
derived dominantly from mudstone and shale.

Typically, the surface layer is neutral, grayish brown
clay loam about 3 inches thick. The subsoil in the upper
8 inches is neutral and mildly alkaline, dark grayish
brown clay. In the lower 15 inches it is moderately
alkaline, grayish brown clay and clay loam. It overlies
soft, interbedded shale at a depth of 26 inches.

Soil Survey

Permeability of the Kutch soil is slow. The available
water capacity is low. The effective rooting depth is 20
to 40 inches. Runoff is rapid, and water erosion is a
severe hazard. Soil blowing is a slight hazard. The
shrink-swell potential is high. The depth to soft bedrock
ranges from 20 to 40 inches. Rock fragments make up 0
to 15 percent of the volume.

These soils are used mainly for grazing, as pasture,
and as recreation areas. In a few places, they are used
for community development and for crops.

The native vegetation is mainly western wheatgrass,
green needlegrass, and blue grama. The average annual
production of air-dry vegetation ranges from 600 to 1,200
pounds per acre. Small pastures commonly are severely
overgrazed and eroded. Livestock in small pastures
should be kept in pens. The rest of the pasture can be
used as exercise areas and for very limited grazing.
Seeding speeds revegetation in areas depleted by heavy
grazing, cultivation, or other disturbances. Proper grazing
use is needed to prevent depletion because the Kutch
soil is difficult to revegetate. Grazing when the soil is wet
results in compaction of the surface layer, poor tilth, and
excessive runoff.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are restricted by the
slope and by the clay loam surface layer and clayey
subsoil, which make tillage difficult. A mulch of plant
residue helps reduce runoff, improve soil tilth, and
conserve moisture. Planting on the contour helps
conserve moisture and reduce erosion. Deep cuts made
in land grading should be covered with a layer of topsoil.
Supplemental irrigation is needed at planting time and
during dry periods.

The areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate heavy flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The main limitations to use of the soils for homesite
development are the shrink-swell potential, slope, depth
to rock, low strength, and slow permeability. The effects
of shrinking and swelling can be minimized by proper
engineering design and by backfilling with material that
has a low shrink-swell potential and installing surface
and subsurface drains near foundations. Properly
installed tile drains below the foundation and minimal
surface watering near the foundation help prevent
seepage into basements and minimize the effects of
shrinking and swelling. Buildings and roads should be
designed to offset the limited ability of the soils to
support a load. The risk of settlement can be minimized
by compacting the building site before construction
begins. Special sewage systems must be installed
because of the slope and slow permeability. Effluent
from an absorption field can surface downslope and



Golden Area, Colorado

create a health hazard. Topsoil can be stockpiled and
used to reclaim areas disturbed by cutting and filling.
Cuts and fills should be seeded or mulched.

Most of the areas that are used for nonirrigated crops
are severely eroded.

The soils in this map unit are in capability subclass
Vle, in the Clayey Foothill range site, and in plant
adaptability group F-1.

31—Denver-Kutch-Midway clay loams, 9 to 25
percent slopes. The areas of the complex are on hill
slopes and ridge crests. The average annual
precipitation is 13 to 17 inches, the average air
temperature is 47° F, and the average frost-free season
is 126 to 142 days. Elevation is 5,200 to 6,500 feet.

Denver soil makes up 35 percent of this complex,
Kutch soil makes up 30 percent, and Midway soil makes
up 20 percent. The Denver and Kutch soils are on hill
slopes, and the Midway soil is on ridge crests. The areas
of these soils are so intricately intermingled that it was
not practical to map them separately.

Included in mapping are small areas of Englewood
soils on fans and in drainageways, Nunn soils on fans,
soils that have cobbles and gravel on the surface, and
Renohill soils on hill slopes. Also included are small
areas of Urban land. The included soils and Urban land
make up about 15 percent of the total acreage.

The Denver soil is deep and well drained. it formed in
calcareous, clayey material derived dominantly from
mudstone and shale.

Typically, the surface layer is mildly alkaline, grayish
brown clay loam about 6 inches thick. The upper part of
the subsoil is mildly alkaline and moderately alkaline,
grayish brown clay 14 inches thick, and the next part is
moderately alkaline, light yellowish brown clay 9 inches
thick. The lower part of the subsoil to a depth of 60
inches is moderately alkaline, light yellowish brown clay.

Permeability of the Denver soil is slow. The available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is rapid, and water erosion is a
severe hazard. Soil blowing is a moderate hazard. The
shrink-swell potential is high. Rock fragments make up 0
to 15 percent of the volume.

The Kutch soil is moderately deep and well drained. It
formed in calcareous, clayey residuum and colluvium
derived dominantly from mudstone and shale.

Typically, the surface layer is neutral, grayish brown
clay loam about 3 inches thick. In the upper 8 inches,
the. subsoil is neutral and mildly alkaline, dark grayish
brown clay. In the lower 15 inches it is moderately
alkaline, grayish brown clay and clay loam. It overlies
soft, interbedded shale at a depth of 26 inches.

Permeability of the Kutch soil is slow. The available
water capacity is low. The effective rooting depth is 20
to 40 inches. Runoff is rapid, and water erosion is a
severe hazard. Soil blowing is a slight hazard. The
shrink-swell potential is high. The depth to soft bedrock
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ranges from 20 to 40 inches. Rock fragments make up 0
to 15 percent of the volume.

The Midway soil is shallow and well drained. It formed
in calcareous, clayey material derived from mudstone
and shale.

Typically, the surface layer is neutral, olive brown clay
loam about 3 inches thick. The layer below that is mildly
alkaline, light olive brown clay loam about 7 inches thick.
The underlying material to a depth of 14 inches is
moderately alkaline, light yellowish brown clay. Soft
shale is at a depth of 14 inches.

Permeability of the Midway soil is slow. The available
water capacity is low. The effective rooting depth is 6 to
20 inches. Runoff is rapid, and water erosion is a severe
hazard. Soil blowing is a moderate hazard. The depth to
soft bedrock ranges from 6 to 20 inches. The shrink-
swell potential is high. Rock fragments make up 0 to 15
percent of the volume.

In most places, the soils are used for grazing, as
pasture, and as recreation areas. In a few places, they
are used for community development and for crops.

The native vegetation is mainly western wheatgrass,
green needlegrass, blue grama, and sideoats grama. The
average annual production of air-dry vegetation ranges
from 600 to 1,200 pounds per acre. Small pastures
commonly are severely overgrazed and eroded.
Livestock in small pastures should be kept in pens. The
rest of the pasture can be used as exercise areas and
for very limited grazing. Seeding speeds revegetation in
areas depleted by heavy grazing, cultivation, or other
disturbances. Proper grazing use is needed to prevent
depletion because the soils are difficult to revegetate.
Grazing when the soil is wet results in compaction of the
surface layer, poor tilth, and excessive runoff.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are restricted by the
slope, by the clay loam surface layer and clayey subsoil,
which make tillage difficult, and, on the Midway soil, by
shallowness to rock. A mulch of plant residue helps
reduce runoff, improve tilth, and conserve moisture.
Planting on the contour helps conserve moisture and
reduce erosion. Deep cuts made in land grading should
be covered with a layer of topsoil. Supplemental
irrigation is needed at planting time and during dry
periods.

The areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate heavy flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The main limitations to the use of these soils for
homesite development are the shrink-swell potential,
slope, depth to rock, low strength, and slow permeability.
The effects of shrinking and swelling can be minimized
by proper engineering design and by backfilling with
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material that has a low shrink-swell potential and
installing surface and subsurface drains near
foundations. Properly installed tile drains below the
foundation and minimal surface watering near the
foundation help prevent seepage into basements and
minimize the effects of shrinking and swelling. On the
Kutch and Midway soils, the deep cuts needed to
provide a sufficiently level building site can expose
bedrock. Buildings and roads should be designed to
offset the limited ability of the soils to support a load.
The risk of settiement can be minimized by compacting
the building site before construction begins. Special
sewage systems must be installed because of the slope,
depth to rock, and slow permeability. Effluent from an
absorption field can surface downslope and create a
health hazard. Topsoil can be stockpiled and used to
reclaim areas disturbed by cutting and filling. Cuts and
fills should be seeded or mulched.

On these soils, nonirrigated cropland generally is
severely eroded.

These soils are in capability subclass Vle. The Denver
and Kutch soils are in the Clayey Foothill range site and
in plant adaptability group F-1. The Midway soil is in the
Shaly Foothill range site and in plant adaptability group
F-2.

32—Denver-Kutch-Urban land complex, 5 to 9
percent slopes. The areas of this complex are on hill
slopes and shoulders. The average annual precipitation
is 13 to 17 inches, the average annual air temperature is
47° F, and the average frost-free season is 126 to 142
days. Elevation is 5,200 to 6,500 feet.

Denver soil makes up 40 percent of this complex,
Kutch soil makes up 25 percent, and Urban land makes
up 20 percent. The Denver soil is on hill slopes, and the
Kutch soil is on hill slopes and shoulders. Areas of
Urban land are irregularly scattered. The soils and Urban
land are in areas so intricately intermingled that it was
not practical to map them separately.

Included in mapping are small areas of Englewood
soils on fans and in drainageways, Nunn soils on fans,
Midway soils on ridge crests, and Renohill soils on hill
slopes. Also included are small areas that are less than
20 percent Urban land and are mainly parks,
playgrounds, vacant lots, and small fields and pastures.
The included areas make up about 15 percent of the
total acreage.

The Denver soil is deep and well drained. It formed in
calcareous, clayey material derived dominantly from
mudstone and shale.

Typically, the surface layer is mildly alkaline, grayish
brown clay loam about 6 inches thick. The upper part of
the subsoil is mildly alkaline and moderately alkaline,
grayish brown clay 14 inches thick, and the next part is
moderately alkaline, light yellowish brown clay 9 inches
thick. The lower part of the subsoil to a depth of 60
inches is moderately alkaline, light yellowish brown clay.

Soil Survey

Permeability of this Denver soil is slow. The available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is medium. Water erosion and
soil blowing are moderate hazards. The shrink-swell
potential is high. Rock fragments make up 0 to 15
percent of the volume.

The Kutch soil is moderately deep and well drained. it
formed in calcareous, clayey residuum and colluvium
derived dominantly from mudstone and shale.

Typically, the surface layer is neutral, grayish brown
clay loam about 3 inches thick. The subsoil in the upper
8 inches is neutral and mildly alkaline, dark grayish
brown clay. In the lower 15 inches it is moderately .
alkaline, grayish brown clay and clay loam. Soft,
interbedded shale is at a depth of 26 inches.

Permeability of the Kutch soil is slow. The available
water capacity is low. The effective rooting depth is 20
to 40 inches. Runoff is medium, and water erosion is a
moderate hazard. Soil blowing is a slight hazard. The
shrink-swell potential is high. The depth to soft bedrock
ranges from 20 to 40 inches. Rock fragments make up 0
to 15 percent of the volume.

Urban land is covered by streets, parking lots,
sidewalks, buildings, and other impervious manmade
structures. Because Urban land is very slowly permeable
or is impermeable, runoff is rapid.

In most places, the soils in this complex are used for
community development. In a few places they are used
as pasture and for grazing.

The native vegetation is mainly western wheatgrass,
green needlegrass, and blue grama. The average annual
production of air-dry vegetation ranges from 600 to 1,200
pounds per acre. Small pastures commonly are severely
overgrazed and eroded. Livestock in small pastures
should be kept in pens. The rest of the pasture can be
used as exercise areas and for very limited grazing.
Seeding speeds revegetation in areas depleted by heavy
grazing, cultivation, or other disturbances. These soils
are difficult to revegetate; therefore, proper grazing use
is needed to prevent depletion. Grazing when the soil is
wet results in compaction of the surface layer, poor tilth,
and excessive runoff.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are restricted by the
clay loam surface layer and clayey subsoil, which make
tillage difficult. A mulch of plant residue helps reduce
runoff, improve tilth, and conserve moisture. Planting on
the contour helps conserve moisture and reduce erosion.
Deep cuts made in land grading should be covered with
a layer of topsoil. Supplemental irrigation is needed at
the time of planting and during dry periods.

The main limitations to use of the Denver and Kutch
soils for homesite development are the shrink-swell
potential, depth to rock, low strength, and slow
permeability. The effects of shrinking and swelling can
be minimized by proper engineering design and by
backfilling with material that has a low shrink-swell
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potential and installing surface and subsurface drains
near foundations. Properly installed tile drains below the
foundation and minimal surface watering near the
foundation help prevent seepage into basements and
minimize the effects of shrinking and swelling. On the
Kutch soil, the deep cuts needed to provide a sufficiently
level building site can expose bedrock. Buildings and
roads should be designed to offset the limited ability of
the soils to support a load. The risk of settlement can be
minimized by compacting the building site before
construction begins. Because runoff on Urban land is
rapid, storm drains, natural drainageways, and land
grading must accommodate heavy flows to prevent
flooding downslope in areas that normally are not
subject to flooding. Special sewage systems must be
installed because of the slow permeability. Effluent from
an absorption field can surface downslope and create a
health hazard. Topsoil can be stockpiled and used to
reclaim areas disturbed by cutting and filling. Cuts and
fills should be seeded or muiched.

The Denver and Kutch soils are in capability subclass
IVe, irrigated and nonirrigated, in the Clayey Foothill
range site, and in plant adaptability group F-1. Urban
land is in capability class VIII. It is not assigned to a
range site or to a plant adaptability group.

33—Denver-Kutch-Urban land complex, 9 to 15
percent slopes. The areas of this complex are on hill
slopes and shoulders. The average annual precipitation
is 13 to 17 inches, the average annual air temperature is
47° F, and the average frost-free season is 126 to 142
days. Elevation is 5,200 to 6,500 feet.

Denver soil makes up 35 percent of this complex,
Kutch soil makes up 30 percent, and Urban land makes
up 20 percent. The Denver soil is on hill slopes, the
Kutch soil is on hill slopes and shoulders, and the areas
of Urban land are irregularly scattered. The areas of the
soils and of Urban land are so intricately intermingled
that it was not practical to map them separately.

Included in mapping are small areas of Englewood
soils on fans and in drainageways, Nunn soils on fans,
Midway soils on ridge crests, and Renohill soils on hill
slopes. Also included are small areas that are less than
20 percent Urban land and are mainly parks,
playgrounds, vacant lots, and small fields and pastures.
The included areas make up about 15 percent of the
total acreage.

The Denver soil is deep and well drained. It formed in
calcareous, clayey material derived dominantly from
mudstone and shale. ,

Typically, the surface layer is mildly alkaline, grayish
brown clay loam about 6 inches thick. The upper part of
the subsoil is mildly alkaline and moderately alkaline,
grayish brown clay 14 inches thick, and the next part is
moderately alkaline, light yellowish brown clay 9 inches
thick. The lower part of the subsoil to a depth of 60
inches is moderately alkaline, light yellowish brown clay.

43

Permeability of the Denver soil is slow. The available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is rapid, and water erosion is a
severe hazard. Soil blowing is a moderate hazard. The
shrink-swell potential is high. Rock fragments make up 0
to 15 percent of the volume.

The Kutch soil is moderately deep and well drained. It
formed in calcareous, clayey residuum and colluvium
derived dominantly from mudstone and shale.

Typically, the surface layer is neutral, grayish brown
clay loam about 3 inches thick. The subsoil in the upper
8 inches is neutral and mildly alkaline, dark grayish
brown clay. In the lower 15 inches it is moderately
alkaline, grayish brown clay and clay loam. Soft,
interbedded shale is at a depth of 26 inches.

Permeability of the Kutch soil is slow. The available
water capacity is low. The effective rooting depth is 20
to 40 inches. Runoff is rapid, and water erosion is a
severe hazard. Soil blowing is a slight hazard. The
shrink-swell potential is high. The depth to soft bedrock
ranges from 20 to 40 inches. Rock fragments make up O
to 15 percent of the volume.

Urban land is mainly covered by streets, parking lots,
sidewalks, buildings, and other impervious manmade
structures. Because Urban land is very slowly permeable
or is impermeable, runoff is rapid.

The soils in this complex are used mainly for
community development. In a few places, they are used
as pasture and for grazing.

The native vegetation is mainly western wheatgrass,
green needlegrass, and blue grama. The average annual
production of air-dry vegetation ranges from 600 to 1,200
pounds per acre. Small pastures commonly are severely
overgrazed and eroded. Livestock in small pastures
should be kept in pens. The rest of the pasture can be
used as exercise areas and for very limited grazing.
Seeding speeds revegetation in areas depleted by heavy
grazing, cultivation, or other disturbances. These soils
are difficult to revegetate; therefore, proper grazing use
is needed to prevent depletion. Grazing when the soil is
wet results in compaction of the surface layer, poor tilth,
and excessive runoff.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are restricted by the
slope and the clay loam surface layer and clayey subsoil,
which make tillage difficult. A mulch of plant residue
helps reduce runoff, improve tilth, and conserve
moisture. Planting on the contour helps conserve
moisture and reduce erosion. Deep cuts made in land
grading should be covered with a layer of topsoil.
Supplemental irrigation is needed at planting time and
during dry periods.

The main limitations to the use of the soils for
homesite development are the shrink-swell potential,
slope, depth to rock, low strength, and slow permeability.
The effects of shrinking and swelling can be minimized
by proper engineering design and by backfilling with
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material that has a low shrink-swell potential and
installing surface and subsurface drains near
foundations. Properly installed tile drains below the
foundation and minimal surface watering near the
foundation help prevent seepage into basements and
minimize the effects of shrinking and swelling. On the
Kutch soil, the deep cuts needed to provide a sufficiently
level building site can expose bedrock. Buildings and
roads should be designed to offset the limited ability of
the soils to support a load. The risk of settlement can be
minimized by compacting the building site before
construction begins. Because runoff on Urban land is
rapid, storm drains, natural drainageways, and land
grading must accommodate increased flows to prevent
flooding downslope in areas that normally would not be
subject to flooding. Special sewage systems must be
installed because of the slope and slow permeability.
Effluent from absorption fields can surface downslope
and create a health hazard. Topsoil can be stockpiled

and used to reclaim areas disturbed by cutting and filling.

Cuts and fills should be seeded or muiched.

The Denver and Kutch soils.are in capability subclass
Vle, in the Clayey Foothill range site, and in plant
adaptability group F-1. Urban land is in capability class
VIil. It is not assigned to a range site or to a plant
adaptability group.

34—Denver-Urban land compiex, 0 to 2 percent
slopes. The areas of this complex are on high terraces,
tablelands, and fans. The average annual precipitation is
13 to 17 inches, the average annual air temperature is
47° F, and the average frost-free season is 126 to 142
days. Elevation is 5,200 to 6,500 feet.

Denver soil makes up 65 percent of this complex, and
Urban land makes up 20 percent. The Denver soil and
Urban land are so intricately intermingled that it was not
practical to map them separately.

Included in mapping are small areas of Englewood
soils in small drainageways, Nunn soils in positions
similar to those of the Denver soil, and Ulm soils on hill
slopes. Urban land makes up more than 20 percent of
some mapped areas. Also included are small areas that
are less than 20 percent Urban land and are mainly
parks, playgrounds, vacant lots, and small fields and
pastures. The included areas make up about 15 percent
of the total acreage.

The Denver soil is deep and well drained. It formed in
calcareous, clayey material derived dominantly from
shale and mudstone.

Typically, the surface layer is mildly alkaline, grayish
brown clay loam about 6 inches thick. The upper part of
the subsoil is mildly alkaline and moderately alkaline,
grayish brown clay 14 inches thick, and the next part is
moderately alkaline, light yellowish brown clay 9 inches
thick. The lower part of the subsoil to a depth of 60
inches is moderately alkaline, light yellowish brown clay.
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Permeability of this Denver soil is slow. The available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is slow, and water erosion is a
slight hazard. Soil blowing is a moderate hazard. The
shrink-swell potential is high. Rock fragments make up 0
to 15 percent of the volume.

Urban land is mainly covered by streets, parkmg lots,
sidewalks, buildings, and other impervious manmade
structures. Because Urban land is very slowly permeable
or is impermeable, runoff is rapid.

In most places, the areas of this complex are used for
community development. In a few places, the Denver
soil is used as pasture and for grazing.

The native vegetation is mainly western wheatgrass,
green needlegrass, and blue grama. The average annual
production of air-dry vegetation ranges from 600 to 1,200
pounds per acre. Small pastures commonly are severely
overgrazed and eroded. Livestock in small pastures
should be kept in pens. The rest of the pasture can be
used as exercise areas and for very limited grazing.
Seeding speeds revegetation in areas depleted by heavy
grazing, cultivation, or other disturbances. Heavy
infestations of undesirable plants can be controlled by
chemical or mechanical treatment. Grazing when the soil
is wet results in compaction of the surface layer, poor
tilth, and excessive runoff.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are restricted by the
clay loam surface layer and clayey subsoil, which make
tillage difficult. Maintaining plant residue on or near the
surface reduces runoff and helps maintain tilth and the
content of organic matter. Applications of manure and
commercial fertilizers that contain nitrogen and
phosphorus are needed to maintain fertility.
Supplemental irrigation is needed at the time of planting
and during dry periods.

The main limitations to use of the Denver soil for
homesite development are the shrink-swell potential, low
strength, and slow permeability. The effects of shrinking
and swelling can be minimized by proper engineering
design and by backfilling with material that has a low
shrink-swell potential and installing surface and
subsurface drains near foundations. Properly installed tile
drains below the foundation and minimal surface
watering near the foundation help prevent seepage into
basements and minimize the effects of shrinking and
swelling. Buildings and roads should be designed to
offset the limited ability of the Denver soil to support a
load. The risk of settlement can be minimized by
compacting the building site before construction begins.
Because runoff is rapid on Urban land, storm drains,
natural drainageways, and land grading must
accommodate heavy flows to prevent flooding
downslope in areas that normally would not be subject to
flooding. Special sewage systems must be installed
because of the slow permeability. Erosion and
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sedimentation can be controlled by maintaining an
adequate plant cover.

The Denver soil is in capability subclasses lle,
irrigated, and llic, nonirrigated; in the Clayey Foothill
range site; and in plant adaptability group F-1. Urban
land is in capability class VIII. It is not assigned to a
range site or to a plant adaptability group.

35—Denver-Urban land complex, 2 to 5 percent
slopes. The areas of this complex are on high terraces,
tablelands, and fans. The average annual precipitation is
13 to 17 inches, the average annual air temperature is
47° F, and the average frost-free season is 126 to 142
days. Elevation is 5,200 to 6,500 feet.

~ Denver soil makes up 65 percent of this complex, and
Urban land makes up 20 percent. The areas are so
intricately intermingled that it was not practical to map
them separately.

Included in mapping are small areas of Englewood
soils in small drainageways, Nunn soils in positions
similar to those of the Denver soil, and Ulm soils on hill
slopes. Urban land makes up more than 20 percent of
some mapped areas. Also included are small areas that
are less than 20 percent Urban land and are mainly
parks, playgrounds, vacant lots, and small fields and
pastures. The included areas make up about 15 percent
of the total acreage.

The Denver soil is deep and well drained. It formed in
calcareous, clayey material derived dominantly from
shale and mudstone.

Typically, the surface layer is mildly alkaline, grayish
brown clay loam about 6 inches thick. The upper part of
the subsoil is mildly alkaline and moderately alkaline,
grayish brown clay 14 inches thick, and the next part is
moderately alkaline, light yellowish brown clay 9 inches
thick. The lower part of the subsoil to a depth of 60
inches is moderately alkaline, light yellowish brown clay.

Permeability of this Denver soil is slow. The available
water capacity is high. The effective rooting depth is 60
inches .or more. Runoff is medium. Water erosion and
soil blowing are moderate hazards. The shrink-swell
potential is high. Rock fragments make up 0 to 15
percent of the volume.

Urban land is mainly covered by streets, parking lots,
sidewalks, buildings, and other impervious manmade
structures. Because Urban land is very slowly permeable
or is impermeable, runoff is rapid.

In most places the areas of this complex are used for
community development. In a few places, the Denver
soil is used as pasture and for grazing.

The native vegetation is mainly western wheatgrass,
green needlegrass, and blue grama. The average annual
production of air-dry vegetation ranges from 600 to 1,200
pounds per acre. Small pastures commonly are severely
overgrazed and eroded. Livestock in small pastures
should be kept in pens. The rest of the pasture can be
used as exercise areas and for very limited grazing.
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Seeding speeds revegetation in areas depleted by heavy
grazing, cultivation, or other disturbances. Heavy
infestations of undesirable plants can be controlied by
chemical or mechanical treatment. Grazing when the soil
is wet results in compaction of the surface layer, poor
tilth, and excessive runoff.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are impeded by the clay
loam surface layer and clayey subsoil, which make tillage
difficult. Maintaining plant residue on or near the surface
reduces runoff and helps maintain tilth and the content
of organic matter. Applications of manure and
commercial fertilizers that contain nitrogen and
phosphorus are needed to maintain fertility.
Supplemental irrigation is needed at the time of planting
and during dry periods. Irrigation water should be applied
frequently for short periods to prevent excessive runoff
and erosion.

The main limitations to use of the Denver soil for
homesite development are the shrink-sweil potential, low
strength, and slow permeability. The effects of shrinking
and swelling can be minimized by proper engineering
design and by backfilling with material that has a low
shrink-swell potential and installing surface and
subsurface drains near foundations. Tile drains below the
foundation and minimal surface watering near the
foundation help prevent seepage into basements and
minimize the effects of shrinking and swelling. Buildings
and roads should be designed to offset the limited ability
of the soil to support a load. The risk of settlement can
be minimized by compacting the building site before
construction begins. Because runoff is rapid on Urban
land, storm drains, natural drainageways, and land
grading must accommodate heavy flows to prevent
flooding downslope in areas that normally are not
subject to flooding. Special sewage systems must be
installed because of the slow permeability. Erosion and
sedimentation can be controlled by maintaining an
adequate plant cover.

The Denver soil is in capability subclass llle, irrigated
and nonirrigated, in the Clayey Foothill range site, and in
plant adaptability group F-1. Urban land is in capability
class VIII. It is not assigned to a range site or to a plant
adaptability group.

36—Denver-Urban land complex, 5 to 9 percent
slopes. The areas of this complex are on high terraces,
hill slopes, and fans. The average annual precipitation is
13 to 17 inches, the average annual air temperature is
47° F, and the average frost-free season is 126 to 142
days. Elevation is 5,200 to 6,500 feet.

Denver soil makes up 65 percent of this complex, and
Urban land makes up 20 percent. The areas are so
intricately intermingled that it was not practical to map
them separately.

Included in mapping are small areas of Englewood
soils in small drainageways, Nunn soils in positions
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similar to those of the Denver soil, and Kutch soils on hill
slopes. Urban land makes up more than 20 percent of
some mapped areas. Also included are small areas that
are less than 20 percent Urban fand and are mainly
parks, playgrounds, vacant lots, and small fields and
pastures. The included areas make up about 15 percent
of the total acreage.

The Denver soil is deep and well drained. It formed in
calcareous, clayey material derived dominantly from
shale and mudstone.

Typically, the surface layer is mildly alkaline, grayish
brown clay loam about 6 inches thick. The upper part of
the subsoil is mildly alkaline and moderately alkaline,
grayish brown clay 14 inches thick, and the next part is
moderately alkaline, light yellowish brown clay 9 inches
thick. The lower part of the subsoil to a depth of 60
inches is moderately alkaline, light yellowish brown clay.

Permeability of this Denver soil is slow. The available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is medium. Water erosion and
soil blowing are moderate hazards. The shrink-swell
potential is high. Rock fragments make up 0 to 15
percent of the volume.

Urban land is mainly covered by streets, parking lots,
sidewalks, buildings, and other impervious manmade
structures. Because Urban land is very slowly permeable
or is impermeable, runoff is rapid.

In most places, the areas of this complex are used for
community development. In a few places the Denver soil
is used as pasture and for grazing.

The native vegetation is mainly western wheatgrass,
green needlegrass, and blue grama. The average annual
production of air-dry vegetation ranges from 600 to 1,200
pounds per acre. Small pastures commonly are severely
overgrazed and eroded. Livestock in small pastures
should be kept in pens. The rest of the pasture can be
used as exercise areas and for very limited grazing.
Seeding speeds revegetation in areas depleted by heavy
grazing, cultivation, or other disturbances. Heavy
infestations of undesirable plants can be controlled by
chemical or mechanical treatment. Grazing when the soil
is wet results in compaction of the surface layer, poor
tilth, and excessive runoff.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are restricted by the
clay loam surface layer and clayey subsoil, which make
tilage difficult. Maintaining plant residue on or near the
surface reduces runoff and helps maintain tilth and the
content of organic matter. Applications of manure and
commercial fertilizers that contain nitrogen and
phosphorus are needed to maintain fertility. .
Supplemental irrigation is needed at the time of planting
and during dry periods.

The main limitations to use of the Denver soil for
homesite development are the shrink-swell potential, low
strength, and slow permeability. The effects of shrinking
and swelling can be minimized by proper engineering
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design and by backfilling with material that has a low
shrink-swell potential and installing surface and
subsurface drains near foundations. Tile drains below the
foundation and minimal surface watering near the
foundation help prevent seepage into basements and
minimize the effects of shrinking and swelling. Buildings
and roads should be designed to offset the limited ability
of the soil to support a load. The risk of settlement can
be minimized by compacting the building site before
construction begins. Because runoff is rapid on Urban
land, storm drains, natural drainageways, and land
grading must accommodate heavy flows to prevent
flooding downslope in areas that normally would not be
subject to flooding. Special sewage systems must be
installed because of the slow permeability. Erosion and
sedimentation can be controlled by maintaining an
adequate plant cover.

The Denver soil is in capability subclass Ve, irrigated
and nonirrigated, in the Clayey Foothill range site, and in
plant adaptability group F-1. Urban land is in capability
class VIII. It is not assigned to a range site or to a plant
adaptability group.

37—Earcree gravelly sandy loam, 9 to 15 percent
slopes. This is a deep, well drained soil in drainageways
and on mountain toe slopes and alluvial fans. It formed
in noncalcareous, loamy alluvium and colluvium derived
dominantly from igneous and metamorphic rocks. The
average annual precipitation is 17 to 20 inches, the
average annual air temperature is 41° to 43° F, and the
average frost-free season ranges from 55 to 75 days.
Elevation is 7,600 to 9,500 feet.

Typically, the surface is covered by a mat of partly
decomposed leaves, needles, and twigs, which is about
2 inches thick. The surface layer is slightly acid, grayish
brown gravelly sandy loam about 7 inches thick. The
next layer is neutral, brown gravelly sandy loam 13
inches thick. The substratum to a depth of 60 inches is
neutral, brown, stratified gravelly sandy loam.

Included in this map unit are small areas of soils that
do not have a dark surface layer; these soils have a
thick overstory of coniferous trees. Also included are
small areas of Kittredge soils on concave toe slopes and
Legault soils on steep, adjoining mountain side slopes.
The included soils make up about 15 percent of the total
acreage.

Permeability of this Earcree soil is moderately rapid.
The available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is medium,
and water erosion is a moderate hazard. The shrink-
swell potential is low. Rock fragments make up 15 to 35

. percent of the volume.

This soil is used as woodland, as recreation areas, as
habitat for wildlife, and for community development.

The native vegetation is mainly an overstory of aspen,
Douglas-fir, and lodgepole pine and an understory of
shrubs and grasses. The wooded areas are managed
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mainly as habitat for wildlife, as watershed, and for
recreation uses. Some wooded areas include or are
adjacent to homesites; consequently, their esthetic value
is of major importance. Thinning overcrowded stands
and removing dead trees help to reduce susceptibility to
insect attack and to keep the trees healthy and
productive. In constructing access roads, the design of a
road drainage system and the placement of culverts are
critical in controlling erosion. Spoil from excavations
must be protected to prevent rill and gully erosion and
sloughing. Sufficient ground cover is needed to protect
the soil from erosion.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are limited by the slope,
the short growing season, and small stones. Mulching,
fertilizing, and irrigation are needed to establish seeded
grasses and other small plants. Selecting adapted plants
is essential in establishing plantings. Planting on the
contour helps to conserve moisture and reduce erosion.
Pebbles and cobbles should be removed from the
surface of disturbed areas for best results in
landscaping, particularly for lawns.

The main limitation to use of this soil for homesite
development is the slope. Preserving the existing plant
cover during construction helps to control erosion.
Topsoil can be stockpiled and used to reclaim areas
disturbed by cutting and filling. In constructing roads and
streets in residential communities, the same practices
are needed that help control erosion on access roads in
wooded areas. The steepness of slopes is a concern in
installing septic tank absorption fields. Absorption lines
should be installed on the contour. Where the density of
housing is moderate to high, a community sewage
system is needed to prevent contamination of the water
supply by seepage.

This soil is in capability subclass Vle, in the Douglas-
fir—Lodgepole Pine woodland group, and in plant
adaptability group M-7.

38—Earcree Variant very gravelly sandy loam, 3 to
9 percent slopes. This is a deep, well drained soil on
fans and toe slopes and in drainageways. It formed in
stratified, gravelly, loamy alluvium and in colluvium
derived dominantly from grus of the Pikes Peak Granite.
The average annual precipitation is 17 to 20 inches, the
average annual air temperature is 41° to 43° F, and the
average frost-free season ranges from 55 to 75 days.
Elevation is 8,000 to 9,500 feet.

Typically, the surface layer is neutral, dark grayish
brown very gravelly sandy loam about 12 inches thick.
The subsoil is neutral, dark grayish brown very gravelly
sandy loam about 21 inches thick. The substratum to a
depth of 60 inches is neutral, brown to dark brown very
gravelly sandy loam.

included in mapping are small areas of soils that are
dark colored to a depth of less than 20 inches; these
soils are on foot slopes. Also included are small areas of
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the poorly drained Venable soils on low terraces and
Raleigh soils on adjoining mountain side slopes. Also
included are small areas of Urban land. The included
soils and Urban land make up about 15 percent of the
total acreage.

Permeability of this Earcree Variant soil is rapid. The
available water capacity is low. The effective rooting
depth is 60 inches or more. Runoff is slow, and water
erosion is a moderate hazard. Soil blowing is a slight
hazard. The shrink-swell potential is low. Rock fragments
make up 35 to 60 percent of the volume.

This soil is used mainly for grazing, as habitat for
wildlife, as recreation areas, and for community
development. In a few areas it is used for hay and as
pasture.

The native vegetation is mainly Arizona fescue,
mountain muhly, Parry oatgrass, and western
wheatgrass. There are a few scattered ponderosa pines.
The average annual production of air-dry vegetation
ranges from 800 to 1,800 pounds per acre. Proper
grazing use and a planned grazing system are needed to
maintain the quality and quantity of desirable plants and
to prevent erosion. Periodic deferment of grazing during
the growing season helps maintain or improve the range
condition. Seeding speeds revegetation in areas
depleted by heavy grazing, cultivation, or other
disturbances. Small pastures commonly are severely
overgrazed and eroded. Livestock in small pastures
should be kept in pens. The rest of the pasture can be
used as exercise areas and for very limited grazing.

Grasses, shrubs, trees, and garden plants are hard to
establish and maintain on this soil because of the small
stones, the short growing season, and the low available
water capacity. Pebbles and cobbles in disturbed areas
should be removed from the surface for best results in
landscaping, particularly for lawns. Selecting climatically
adapted plants is essential in establishing plantings.
Mulching, fertilizing, and irrigation are needed in
establishing seeded grasses and other small plants.

The areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate heavy flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The main limitations to use of the Earcree Variant soil
for homesite development are seepage and small
stones. Effluent from an absorption field can surface
downslope and create a health hazard. Where the
density of housing is moderate to high, a community
sewage system is needed to prevent contamination of
the water supply by seepage. Topsoil can be stockpiled
and used to reclaim areas disturbed by cutting and filling.
Existing vegetation should be protected as much as
possible during construction. Some areas can be used
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as greenbelts or as parks planted with native vegetation
and other adapted plants.

This soil is in capability subclass Vls, in the Loamy
Park range site, and in plant adaptability group M-1.

39—Earcree Variant very gravelly sandy loam, 9 to
15 percent slopes. This is a deep, well drained soil on
fans and toe slopes and in drainageways. It formed in
stratified, gravelly, loamy alluvium and in colluvium
derived dominantly from grus of the Pikes Peak Granite.
The average annual precipitation is 17 to 20 inches, the
average annual air temperature is 41° to 43° F, and the
average frost-free season ranges from 55 to 75 days.
Elevation is 8,000 to 9,500 feet.

Typically, the surface layer is neutral, dark grayish
brown very gravelly sandy loam about 12 inches thick.
The subsoil is neutral, dark grayish brown very gravelly
sandy loam about 21 inches thick. The substratum to a
depth of 60 inches is neutral, brown to dark brown very
gravelly sandy loam.

Included in mapping are small areas of soils that are
dark colored to a depth of less than 20 inches; these
soils are on foot slopes. Also included are small areas of
poorly drained Venable soils on low terraces and Raleigh
soils on adjoining mountain side slopes. Also included
are small areas of Urban land. The included soils and
Urban land make up about 15 percent of the total
acreage.

Permeability of this Earcree Variant soil is rapid. The
available water capacity is low. The effective rooting
depth is 60 inches or more. Runoff is medium, and water
erosion is a moderate to severe hazard. Soil blowing is a
slight hazard. The shrink-swell potential is low. Rock
fragments make up 35 to 60 percent of the volume.

This soil is used mainly for grazing, as habitat for
wildlife and recreation areas, and for community
development. In a few areas it is used for hay and as
pasture.

The native vegetation is mainly Arizona fescue,
mountain muhly, Parry oatgrass, and western
wheatgrass. There are a few scattered ponderosa pines.
The average annual production of air-dry vegetation
ranges from 800 to 1,800 pounds per acre. Proper
grazing use and a planned grazing system are needed to
maintain the quality and quantity of desirable plants and
to prevent erosion. Periodic deferment of grazing during
the growing season helps maintain or improve the range
condition. Seeding speeds the revegetation of areas
depleted by heavy grazing, cultivation, or other
disturbances. Small pastures commonly are severely
overgrazed and eroded. Livestock in small pastures
should be kept in pens. The rest of the pasture can be
used as exercise areas and for very limited grazing.

Grasses, shrubs, trees, and garden plants are hard to
establish and maintain on this soil because of the small
stones, the short growing season, the slope, and the low
available water capacity. Pebbles and cobbles in
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disturbed areas should be removed from the surface for
best results in landscaping, particularly for lawns.
Selecting climatically adapted plants is essential in
establishing plantings. Mulching, fertilizing, and irrigation
are needed in establishing seeded grasses and other
small plants. Planting on the contour helps conserve
moisture and reduce erosion. Deep cuts made in land
grading should be covered with a layer of topsoil.

The areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate heavy flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The main limitations to use of this Earcree Variant soil
for homesite development are slope, seepage, and small
stones. Effluent from an absorption field can surface
downslope and create a health hazard. Where the
density of housing is moderate to high, a community
sewage system is needed to prevent contamination of
the water supply by seepage. The steepness of the
slope is a concern in installing septic tank absorption
fields. Absorption lines should be installed on the
contour. Topsoil can be stockpiled and used to reclaim
areas disturbed by cutting and filling. Existing vegetation
should be protected as much as possible during
construction. Some areas can be used as greenbelts
and parks planted with native vegetation and other
adapted plants.

This soil is in capability subclass Vle, in the Loamy
Park range site, and in plant adaptability group M-1.

40—Earcree Variant-Venable complex, 0 to 15
percent slopes. These soils are mainly on flood plains,
fans, toe slopes, and low terraces. The average annual
precipitation is 17 to 20 inches, the average annual air
temperature is 41° to 43° F, and the average frost-free
season ranges from 55 to 75 days. Elevation is 8,000 to
9,500 feet.

Earcree Variant soil makes up 45 percent of this
complex, and Venable soil makes up 40 percent. The
Earcree Variant soil is steeper and is on toe slopes and
fans, and the Venable soil is less sloping and is on flood
plains, alluvial valley floors, and low terraces. The areas
of these soils are so intricately intermingled that it was
not practical to map them separately.

Included in mapping are small areas of deep,
moderately well drained soils on low terraces above the
flood plain, Rosane soils on low terraces and flood
plains, well drained Kittredge soils on higher terraces,
and Raleigh soils on steep, adjoining mountain side
slopes. Also included are small areas of Urban land. The
included soils and Urban land make up about 15 percent
of the total acreage.
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The Earcree Variant soil is deep and well drained. it
formed in gravelly, loamy alluvium and in colluvium
derived dominantly from grus of the Pikes Peak Granite.

Typically, the surface layer is neutral, dark grayish
brown very gravelly sandy loam about 12 inches thick.
The subsoil is neutral, dark grayish brown very gravelly
sandy loam about 21 inches thick. The substratum to a
depth of 60 inches is neutral, brown to dark brown very
gravelly sandy loam.

Permeability of the Earcree Variant soil is rapid. The
available water capacity is low. The effective rooting
depth is 60 inches or more. Runoff is medium, and water
erosion is a moderate hazard. Soil blowing is a slight
hazard. The shrink-swell potential is low. Rock fragments
make up 35 to 60 percent of the volume.

The Venable soil is deep and poorly drained. It formed
in loamy alluvium derived from igneous and metamorphic
rocks.

Typically, the surface layer is neutral, very dark grayish
brown loam about 5 inches thick. The subsoil in the
upper 9 inches is neutral, very dark grayish brown sandy
clay loam. In the lower 29 inches it is neutral, dark
grayish brown clay loam that is mottled throughout. The
substratum to a depth of 60 inches is neutral, grayish
brown sandy loam that is mottled throughout.

Permeability of the Venable soil is moderate. The
available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is medium, and water
erosion is a moderate hazard. Soil blowing is a slight
hazard. A seasonal high water table is at a depth of 6 to
30 inches in spring and summer. In some areas the soil
has been drained by artificial means or by gullying. This
soil is subject to very brief periods of flooding in spring
and summer. The depth to bedrock is more than 60
inches. The shrink-swell potential is low. Rock fragments
make up 0 to 15 percent of the volume.

The soils are used mainly for grazing, as habitat for
wildlife and recreation areas, and for community
development. In a few areas they are used for hay and
as pasture.

The native vegetation on the Earcree Variant soil is
mainly Arizona fescue, mountain muhly, and Parry
oatgrass. The average annual production of air-dry
vegetation ranges from 800 to 1,800 pounds per acre.
On the Venable soil, the native vegetation is mainly
tufted hairgrass, Canada sedge, and Baltic rush. The
average annual production of air-dry vegetation ranges
from 2,000 to 4,000 pounds per acre. Proper grazing use
and a planned grazing system are needed to maintain
the quality and quantity of desirable plants and to
prevent erosion. Periodic deferment of grazing during the
growing season helps maintain or improve the range
condition. Grazing when the soil is wet results in
compaction of the surface layer, poor tilth, and excessive
runoff. On the Venable soil, wetness limits the choice of
plants and the period of cutting or grazing. Small
pastures commonly are severely overgrazed and eroded.
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Livestock in small pastures should be kept in pens. The
rest of the pasture can be used as exercise areas and
for very limited grazing.

The establishment of grasses, shrubs, trees, and
garden plants on these soils is limited by the short
growing season. The main concerns in management are
small stones and the low available water capacity on the
Earcree Variant soil and wetness on the Venable soil.
Selecting climatically adapted plants is essential in

~ establishing plantings. Only those plants that tolerate

wetness are adapted to survive and become established
on the Venable soil. On the Earcree Variant soil, pebbles
and cobbles in disturbed areas should be removed from
the surface for best results in landscaping, particularly
for lawns; also, mulching, fertilizing, and irrigation are
needed in establishing seeded grasses and other small
plants.

The small areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate heavy flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The main limitations to use of the soils for homesite
development are wetness and flooding on the Venable
soil and slope, seepage, and small stones on the
Earcree Variant soil. Drainage and structures to divert
runoff are needed to protect buildings and roads.
Effluent from absorption fields can surface downslope
and create a health hazard. Where the density of
housing is moderate to high, a community sewage
system is needed to prevent contamination of the water
supply by seepage. Topsoil can be stockpiled and used
to reclaim areas disturbed by cutting and filling. Cuts and
fills should be seeded or mulched. Existing vegetation
should be protected as much as possible during
construction. Some areas can be used as greenbelts
and parks that are planted with native vegetation and
other adapted plants.

This complex is in capability subclass Vle. The Earcree
Variant soil is in the Loamy Park range site and in plant
adaptability group M-1. The Venable soil is in the
Mountain Meadow range site and in plant adaptability
group M-2.

41—Englewood clay loam, 0 to 2 percent slopes.
This is a deep, well drained soil on alluvial fans and in
drainageways. It formed in calcareous, clayey alluvium
derived dominantly from mudstone and shale. The
average annual precipitation is 13 to 17 inches, the
average annual air temperature is 47° F, and the
average frost-free season is 126 to 142 days. Elevation
is 5,200 to 6,500 feet.

Typically, the surface layer is neutral, dark gray and
very dark gray clay loam about 9 inches thick. The
subsoil in the upper 30 inches is neutral and mildly
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alkaline, dark grayish brown clay. In the lower 21 inches
it is mildly alkaline, brown to pale brown clay and clay
loam.

Included in mapping are small areas of Denver and
Nunn soils on fans, Haverson and wet Englewood soils
in drainageways and on flood plains, and soils that are
on fans and low terraces and are similar to this
Englewood soil except that they have less clay in the
subsoil. Also included are small areas of Urban land. The
included soils and Urban land make up about 15 percent
of the total acreage.

Permeability of this Englewood soil is slow. The
available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is slow, and water
erosion is a slight hazard. Soil blowing is a moderate
hazard. The shrink-swell potential is high. Rock
fragments make up 0 to 15 percent of the volume.

This soil is used mainly for grazing, as pasture and
recreation areas, and for crops. In a few areas it is'used
for community development.

The native vegetation is mainly western wheatgrass,
green needlegrass, and blue grama. The average annual
production of air-dry vegetation ranges from 600 to 1,200
pounds per acre. Small pastures commonly are severely
overgrazed and eroded. Livestock in small pastures
should be kept in pens. The rest of the pasture can be
used as exercise areas and for very limited grazing.
Seeding speeds the revegetation of areas depleted by
heavy grazing, cultivation, or other disturbances. Heavy
infestations of undesirable plants can be controlled by
chemical or mechanical treatment. Grazing when the soil
is wet results in compaction of the surface layer, poor
tilth, and excessive runoff.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are limited by the clay
loam surface layer and clayey subsoil, which make tillage
difficult. Maintaining plant residue on or near the surface
reduces runoff and helps maintain tilth and the content
of organic matter. Applications of manure and
commercial fertilizers that contain nitrogen and
phosphorus are needed to maintain fertility.
Supplemental irrigation is needed at the time of planting
and during dry periods.

The small areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate increased flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

If this soil is used for homesite development, the main
limitations are the shrink-swell potential, low strength,
and slow permeability. The effects of shrinking and
swelling can be minimized by proper engineering design
and by backfilling with material that has a low shrink-
swell potential and installing surface and subsurface
drains near foundations. Properly installed tile drains
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below the foundation and minimal surface watering near
the foundation help to prevent seepage into basements
and to minimize the effects of shrinking and swelling.
Buildings and roads should be designed to offset the
limited ability of the soil to support a load. The risk of
settlement can be minimized by compacting the building
site before construction begins. Special sewage systems
must be installed because of the slow permeability.
Erosion and sedimentation can be controlled by
maintaining an adequate plant cover.

On irrigated cropland, the main concerns in
management are proper use of irrigation water,
controlling erosion, and maintaining or improving fertility.
Incorporating crop residue into the soil and maintaining
the content of organic matter increase water infiltration
and improve tilth. Applications of manure and
commercial fertilizers that contain nitrogen and
phosphorus are needed to maintain fertility. A tillage pan
forms easily if this soil is tilled when it is wet. Chiseling
or subsoiling breaks up tillage pans.and improves water
infiltration. Land leveling is needed in some areas for the
uniform distribution of water.

Management concerns on nonirrigated cropland are
conserving soil moisture, protecting the soil from erosion,
and maintaining fertility. Stubble mulch tillage and
incorporating crop residue into the soil are essential in
protecting soil from erosion, improving tilth, and
conserving moisture. Soil blowing can be reduced by
planting crops in alternate strips at right angles to the
prevailing wind. A tillage pan forms easily if this soil is
tilled when it is wet. Tillage should be kept to a
minimum.

This soil is in capability subclasses lle, irrigated, and
lllc, nonirrigated, in the Clayey Foothill range site, and in
plant adaptability group F-1.

42—Englewood clay loam, 2 to 5 percent slopes.
This is a deep, well drained soil on alluvial fans and in
drainageways. It formed in calcareous, clayey alluvium
derived dominantly from mudstone and shale. The
average annual precipitation is 13 to 17 inches, the
average annual air temperature is 47° F, and the
average frost-free season is 126 to 142 days. Elevation
is 5,200 to 6,500 feet.

Typically, the surface layer is neutral, dark gray and
very dark gray clay loam about 9 inches thick. The
subsoil in the upper 30 inches is neutral and mildly
alkaline, dark grayish brown clay. In the lower 21 inches
it is mildly alkaline, brown to pale brown clay and clay
foam.

Included in mapping are small areas of Denver and
Nunn soils on fans, Haverson and wet Englewood soils
in drainageways and on flood plains, and soils that are
on fans and low terraces and are similar to this
Englewood soil except that they have less clay in the
subsoil. Also included are small areas of Urban land. The
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included soils and Urban land make up about 15 percent
of the total acreage.

Permeability of this Englewood soil is slow. The
available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is medium, and water
erosion and soil blowing are moderate hazards. The
shrink-swell potential is high. Rock fragments make up 0
to 15 percent of the volume.

This soil is used mainly for grazing, pasture, recreation
areas, and crops. In a few areas it is used for community
development.

The native vegetation is mainly western wheatgrass,
green needlegrass, and blue grama. The average annual
production of air-dry vegetation ranges from 600 to 1,200
pounds per acre. Small pastures commonly are severely
overgrazed and eroded. The rest of the pasture can be
used as exercise areas and for very limited grazing.
Seeding speeds the revegetation of areas depleted by
heavy grazing, cultivation, or other disturbances. Heavy
infestations of undesirable plants can be controlled by
chemical or mechanical treatment. Grazing when the soil
is wet results in compaction of the surface layer, poor
tilth, and excessive runoff.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are limited by the clay
loam surface layer and clayey subsoil, which make tillage
difficult. Maintaining plant residue on or near the surface
reduces runoff and helps to maintain tiith and the
content of organic matter. Planting on the contour helps
to conserve moisture and reduce erosion. Applications of
manure and commercial fertilizers that contain nitrogen
and phosphorus are needed to maintain fertility.
Supplemental irrigation is needed at planting time and
during dry periods.

The small areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate heavy flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The main limitations to use of this Englewood soil for
homesite development are the shrink-swell potential, low
strength, and slow permeability. The effects of shrinking
and swelling can be minimized by proper engineering
design and by backfilling with material that has a low
shrink-swell potential and installing surface and
subsurface drains near foundations. Properly installed tile
drains below the foundation and minimal surface
watering near the foundation help prevent seepage into
basements and minimize the effects of shrinking and
swaelling. Buildings and roads should be designed to
offset the limited ability of the soil to support a load. The
risk of settlement can be minimized by compacting the
building site before construction begins. Special sewage
systems must be installed because of the slow
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permeability. Erosion and sedimentation can be
controlled by maintaining an adequate plant cover.

On irrigated cropland, the main concerns in
management are proper use of irrigation water,
controlling erosion, and maintaining or improving fertility.
Incorporating crop residue into the soil and maintaining
the content of organic matter increase water infiltration
and improve tilth. Light, frequent applications of irrigation
water are needed to prevent soil loss because of the
slope and slow permeability. Applications of manure and
commercial fertilizers that contain nitrogen and
phosphorus are needed to maintain fertility. A tillage pan
forms easily if this soil is tilled when it is wet. Chiseling
or subsoiling breaks up tiliage pans and improves water
infiltration. Land leveling is needed in some areas for the
uniform distribution of water.

Management concerns on nonirrigated cropland are
conserving soil moisture, protecting the soil from erosion,
and maintaining fertility. Stubble mulch tillage and
incorporating crop residue are essential in protecting soil
from erosion, improving tilth and conserving moisture.
Terraces and diversions help reduce runoff and conserve
moisture. Soil blowing can be reduced by planting crops
in alternate strips at right angles to the prevailing wind. A
tillage pan forms easily if this soil is tilled when it is wet.
Tillage should be kept to a minimum.

This soil is in capability subclass llle, irrigated and
nonirrigated, in the Clayey Foothill range site, and in
plant adaptability group F-1.

43—Englewood clay loam, wet, 0 to 3 percent
slopes. This is a deep, moderately well drained soil on
alluvial fans and flood plains and in drainageways. It
formed in calcareous, clayey alluvium derived dominantly
from mudstone and shale. The average annual
precipitation is 13 to 17 inches, the average annual air
temperature is 47° F, and the average frost-free season
is 126 to 142 days. Elevation is 5,200 to 6,500 feet.

Typically, the surface layer is neutral, dark gray and
very dark gray clay loam about 9 inches thick. The
subsoil in the upper 38 inches is neutral and mildly
alkaline, dark grayish brown to brown clay. In the lower
13 inches it is mildly alkaline, pale brown clay loam and
clay.

included in mapping are small areas of Denver and
Nunn soils on fans, Haverson soils, which are well
drained, on low terraces and on flood plains, and soils
that are on fans and low terraces and are similar to this
Englewood soil except that they have. less clay in the
subsoil. Also included are small areas of Urban land. The
included soils and Urban land make up about 15 percent
of the total acreage.

Permeability of this soil is slow. The available water
capacity is high. The effective rooting depth is 60 inches
or more. Runoff is slow, and water erosion is a slight
hazard. Soil blowing is a moderate hazard. A seasonal
high water table, caused by seepage from irrigation
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canals and surface irrigation, is at a depth of 60 to 72
inches. This soil is subject to rare, brief periods of
flooding in spring and summer. The shrink-swell potential
is high. Rock fragments make up 0 to 15 percent of the
volume.

This soil is used mainly for grazing, pasture, recreation
areas, and crops. In a few areas it is used for community
development.

The native vegetation is mainly western wheatgrass,
alkali sacaton, and switchgrass. The average annual
production of air-dry vegetation ranges from 1,000 to
3,000 pounds per acre. Small pastures commonly are
severely overgrazed and eroded. Livestock in small
pastures should be kept in pens. The rest of the pasture
can be used as exercise areas and for very limited
grazing. Seeding speeds the revegetation of areas
depleted by heavy grazing, cultivation, or other
disturbances. Heavy infestations of undesirabie plants
can be controlled by chemical or mechanical treatment.
Grazing when the soil is wet results in compaction of the
surface layer, poor tilth, and increased runoff.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are limited by the clay
loam surface layer and clayey subsoil, which make tillage
difficult. Maintaining plant residue on or near the surface
reduces runoff and helps to maintain tilth and the
content of organic matter. Applications of manure and
commercial fertilizers that contain nitrogen and
phosphorus are needed to maintain fertility. In some
areas, only those plants that tolerate saline soil should
be selected for planting. Supplemental irrigation is
needed at planting time and during dry periods.

The areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate heavy flows to prevent flooding
downsilope in areas that normally would not be subject to
flooding.

The main limitations to use of the soil for homesite
development are flooding, the shrink-swell potential, low
strength, and wetness. Structures to divert runoff and
drains are needed to protect roads and building
foundations from flooding and wetness. The effects of
shrinking and swelling can be minimized by proper
engineering design and by backfilling with material that
has a low shrink-swell potential and installing surface
and subsurface drains near foundations. Properly
installed tile drains below the foundation and minimal
surface watering near the foundation help prevent
seepage into basements and minimize the effects of
shrinking and swelling. Buildings and roads should be
designed to offset the limited ability of the soil to support
a load. The risk of settlement can be minimized by
compacting the building site before construction begins.
Special sewage systems must be installed because of
the slow permeability. Some areas can be used as
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greenbelts and parks that are planted with native
vegetation and other adapted plants.

On irrigated cropland, the main concerns in
management are proper use of irrigation water,
controlling erosion, maintaining or improving fertility, and
reducing salinity and wetness. Incorporating crop residue
into the soil and maintaining the content of organic
matter increase water infiltration and improve tilth. Land
leveling is needed in some areas for the uniform
distribution of water. The saline condition can influence
the choice of crops. A tillage pan forms easily if this soil
is tilled when it is wet. Tillage should be kept to a
minimum. Tile drains and open drainage ditches may be
needed to lower the water table and minimize wetness.

Management concerns on nonirrigated cropland are
conserving soil moisture, protecting the soil from erosion,
and maintaining fertility. Maintaining crop residue on or
near the surface reduces runoff and soil blowing and
helps maintain tilth and the content of organic matter. A
tillage pan forms easily if this soil is tilled when it is wet.
Tillage should be kept to a minimum.

The soil is in capability subclasses lle, irrigated, and
lllc, nonirrigated; in the Salt Meadow range site; and in
plant adaptability group PF-2.

44—Englewood-Urban land complex, 0 to 2
percent slopes. The areas of this complex are on
alluvial fans and in drainageways. The average annual
precipitation is 13 to 17 inches, the average annual air
temperature is 47° F, and the average frost-free season
is 126 to 142 days. Elevation is 5,200 to 6,500 feet.

This complex is 65 percent Englewood soil and 20
percent Urban land. The areas are so intricately
intermingled that it was not practical to map them
separately.

Included in mapping are small areas of Denver and
Nunn soils on fans, Haverson and wet Englewood soils
in drainageways and on flood plains, and soils that are
on fans and low terraces and are similar to Englewood
soils except that they have less clay in the subsoil. Also
included are areas that are more than 20 percent Urban
land and small areas that are less than 20 percent
Urban land and are mainly parks, playgrounds, vacant
lots, and small fields and pastures. The included areas
make up about 15 percent of the total acreage.

The Englewood soil is deep and well drained. It
formed in calcareous, clayey alluvium derived dominantly
from mudstone and shale.

Typically, the surface layer is neutral, dark gray and
very dark gray clay loam about 9 inches thick. The
subsoil in the upper 30 inches is neutral and mildly
alkaline, dark grayish brown clay. In the lower 21 inches
it is mildly alkaline, brown to pale brown clay and clay
loam.

Permeability of the Englewood soil is slow. The
available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is slow, and water
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erosion is a slight hazard. Soil blowing is a moderate
hazard. The shrink-swell potential is high. Rock
fragments make up 0 to 15 percent of the volume.

Urban land is mainly covered by streets, parking lots,
sidewalks, buildings, and other impervious manmade
structures. Because Urban land is very slowly permeable
or is impermeable, runoff is rapid.

Most areas of this complex are used for community
development. In a few areas, the Englewood soil is used
as pasture and for grazing.

The native vegetation is mainly western wheatgrass,
green needlegrass, and blue grama. The average annual
production of air-dry vegetation ranges from 600 to 1,200
pounds per acre. Small pastures commonly are severely
overgrazed and eroded. Livestock in small pastures
should be kept in pens. The rest of the pasture can be
used as exercise areas and for very limited grazing.
Seeding hastens the revegetation of areas depleted by
heavy grazing, cultivation, or other disturbances. Heavy
infestations of undesirable plants can be controlled by
chemical or mechanical treatment. Grazing when the soil
is wet results in compaction of the surface layer, poor
tilth, and excessive runoff.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are limited by the clay
loam surface layer and clayey subsoil, which make tillage
difficult. Maintaining plant residue on or near the surface
reduces runoff and helps maintain tilth and the content
of organic matter. Applications of manure and
commercial fertilizers that contain nitrogen and
phosphorus are needed to maintain fertility.
Supplemental irrigation is needed at planting time and
during dry periods.

The main limitations to use of the Englewood soil for
homesite development are the shrink-swell potential, low
strength, and slow permeability. The effects of shrinking
and swelling can be minimized by proper engineering
design and by backfilling with material that has a low
shrink-swell potential and installing surface and
subsurface drains near foundations. Properly installed tile
drains below the foundation and minimal surface
watering near the foundation help prevent seepage into
basements and minimize the effects of shrinking and
swelling. Buildings and roads should be designed to
offset the limited ability of the soil to support a load. The
risk of setttement can be minimized by compacting the
building site before construction begins. Because runoff
on Urban land is rapid, storm drains, natural
drainageways, and land grading must accommodate
increased flows to prevent flooding downslope in areas
that normally are not subject to flooding. Special sewage
systems must be installed because of the slow
permeability. Erosion and sedimentation can be
controlled by maintaining adequate plant cover.

The Englewood soil in this complex is in capability
subclasses lle, irrigated, and llic, nonirrigated; in the
Clayey Foothill range site; and in plant adaptability group
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F-1. Urban land is in capability class VIII. It is not
assigned to a range site or to a plant adaptability group.

45—FIatirons very cobbly sandy loam, 0 to 3
percent slopes. This is a deep, well drained soil on high
terraces and piedmonts. It formed in noncalcareous,
stony to gravelly, and loamy material of the Rocky Flats
Alluvium. The average annual precipitation is 15 to 17
inches, the average annual air temperature is 47° F, and
the average frost-free season is 126 to 142 days.
Elevation is 6,000 to 6,600 feet.

Typically, the surface layer is neutral and slightly acid,
very dark grayish brown very cobbly sandy loam about
13 inches thick. The subsoil in the upper 8 inches is
medium acid, reddish brown very gravelly clay; in the
next 26 inches it is slightly acid and neutral, strong
brown very gravelly sandy clay; and below that to a
depth of 60 inches it is neutral, strong brown very
graveily sandy clay loam.

Included in mapping are small areas of calcareous
soils near the edge of terraces, Veldkamp soils in
positions similar to those of the Flatirons soil, soils near
the mouth of Coal Creek Canyon that have a very stony
surface layer, and soils that have a dark surface layer
more than 20 inches thick and are on mounds. Also
included are small areas of Urban land. The included
soils and Urban land make up about 15 percent of the
total acreage.

Permeability of this Flatirons soil is slow. The available
water capacity is low. The effective rooting depth is 60
inches or more. Runoff is slow, and water erosion and
soil blowing are slight hazards. The shrink-swell potential
is moderate. Rock fragments make up 35 to 80 percent
of the volume.

This soil is used mainly for grazing and as habitat for
wildlife and recreation areas. In a few areas it is used for
community development.

The native vegetation is mainly big bluestem, little
bluestem, needleandthread, and mountain muhly. The
average annual production of air-dry vegetation ranges
from 1,000 to 2,300 pounds per acre. Proper grazing use
and a planned grazing system are needed to maintain
the quality and quantity of desirable plants and to
prevent erosion. Periodic deferment of grazing during the
growing season helps maintain or improve the range
condition. This soil is difficult to revegetate; therefore,
proper grazing use is needed to prevent depletion.
Mechanical treatment is not practical because the
surface is stony. Small pastures commonly are severely
overgrazed and eroded. Livestock in small pastures
should be kept in pens. The rest of the pasture can be
used as exercise areas and for very limited grazing.

Grasses, shrubs, trees, and garden plants are difficult
to establish and maintain on this soil because of the
large stones. Applications of manure and commercial
fertilizers that contain nitrogen and phosphorus are
needed to maintain fertility. Selecting adapted plants is
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essential in establishing plantings. Pebbles and cobbles
in disturbed areas should be removed from the surface
for best results in landscaping, particularly for lawns.
Supplemental irrigation is needed at planting time and
during dry periods.

The areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate heavy flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

This Flatirons soil is limited for homesite development
by the large stones, the shrink-swell potential, and the
slow permeability. Excavating this soil for buildings and
roads is difficult because of the large stones, and large
equipment may be needed. The effects of shrinking and
swelling can be minimized by proper engineering design
and by backfilling with material that has a low shrink-
swell potential and installing surface and subsurface
drains near foundations. Properly installed tile drains
below the foundation and minimal surface watering near
the foundation help prevent seepage into basements and
minimize the effects of shrinking and swelling. Special
sewage systems must be installed because of the slow
permeability. Erosion and sedimentation can be
controlled by maintaining an adequate plant cover.

This soil is in capability subclass Vlls, in the Cobbly
Foothill range site, and in plant adaptability group F-5.

46—Flatirons very stony sandy loam, 0 to 5
percent slopes. This is a deep, well drained soil on
undulating, dissected fan piedmonts. It formed in
noncalcareous, cobbly, stony, gravelly, and loamy
material of the Rocky Flats Alluvium. The average
annual precipitation is 15 to 17 inches, the average
annual air temperature is 47° F, and the average frost-
free season is 126 to 142 days. Elevation is 6,000 to
6,600 feet.

Typically, the surface layer is neutral and slightly acid,
very dark grayish brown very stony sandy loam about 13
inches thick. The subsoil in the upper 8 inches is
medium acid, reddish brown very gravelly clay; in the
next 26 inches it is slightly acid and neutral, strong
brown very gravelly sandy clay; and below that to a
depth of 60 inches it is neutral, strong brown very
gravelly sandy clay loam. :

Included in mapping are small areas of calcareous
soils near the edge of terraces, Veldkamp soils in
positions similar to those of the Flatirons soil, and soils
that have a very cobbly surface layer and are near the
eastern limit of the map unit. Also included are small
areas of Urban land. The included soils and Urban land
make up about 15 percent of the total acreage.

Permeability of this Flatirons soil is slow. The available
water capacity is low. The effective rooting depth is 60
inches or more. Runoff is slow, and water erosion and
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soil blowing are slight hazards. The shrink-swell potential
is moderate. Rock fragments make up 35 to 80 percent
of the volume.

In most places this soil is used for grazing and as
wildlife habitat and recreation areas. In a few places it is
used for community development.

The native vegetation is mainly big bluestem, little
bluestem, needleandthread, and mountain muhly. The
average annual production of air-dry vegetation ranges
from 1,000 to 2,300 pounds per acre. Proper grazing use
and a planned grazing system are needed to maintain
the quality and quantity of desirable plants and prevent
erosion. Periodic deferment of grazing during the growing
season helps maintain or improve the range condition.
This soil is difficult to revegetate; therefore, proper
grazing use is needed to prevent depletion. Mechanical
treatment is not practical because the surface is stony.
Small pastures commonly are severely overgrazed and
eroded. Livestock in small pastures should be kept in
pens. The rest of the pasture can be used as exercise
areas and for very limited grazing.

Grasses, shrubs, trees, and garden plants are difficult
to establish and maintain on this soil because of the
large stones. Applications of manure and commercial
fertilizers that contain nitrogen and phosphorus are
needed to maintain fertility. Selecting adapted plants is
essential in establishing plantings. Pebbles and cobbles
on the surface should be removed for best results in
landscaping, particularly for lawns. Supplemental
irrigation is needed at planting time and during dry
periods.

The areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate heavy flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

This Flatirons soil is limited for use as homesites by
the large stones, the shrink-swell potential, and the slow
permeability. Excavating this soil for buildings and roads
is difficult because of the large stones, and large
equipment may be needed. The effects of shrinking and
swelling can be minimized by proper engineering design
and by backfilling with material that has a low shrink-
swell potential and installing surface and subsurface
drains near foundations. Properly installed tile drains
below the foundation and minimal surface watering near
the foundation help prevent seepage into basements and
minimize the effects of shrinking and swelling. Special
sewage systems must be installed because of the slow
permeability. Erosion and sedimentation can be
controlled by maintaining an adequate plant cover.

This soil is in capability subclass Viis, in the Cobbly
Foothill range site, and in plant adaptability group F-5.
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47—Flatirons very stony sandy loam, 5 to 9
percent slopes. This is a deep, well drained soil on
piedmonts and hill slopes. It formed in noncalcareous,
cobbly, stony, gravelly, and loamy material of the Rocky
Flats Alluvium. The average annual precipitation is 15 to
17 inches, the average annual air temperature is 47° F,
and the average frost-free season is 126 to 142 days.
Elevation is 6,000 to 6,800 feet.

Typically, the surface layer is neutral and slightly acid,
very dark grayish brown very stony sandy loam about 13
inches thick. The subsoil in the upper 8 inches is
medium acid, reddish brown very gravelly clay; in the
next 26 inches it is slightly acid and neutral, strong
brown very gravelly sandy clay; and below that to a
depth of 60 inches it is neutral, strong brown very
gravelly sandy clay loam.

Included in mapping are small areas of Nederland
soils on terrace escarpments, soils that have soft,
reddish shale at a depth of 20 to 40 inches and are on
convex shoulders and back slopes, and Veldkamp soils
in positions similar to those of the Flatirons soil. Also
included are small areas of Urban land. The included
soils and Urban land make up about 15 percent of the
total acreage.

Permeability of this Flatirons soil is slow. The available
water capacity is low. The effective rooting depth is 60
inches or more. Runoff is medium, and water erosion is
a moderate hazard. Soil blowing is a slight hazard. The
shrink-swell potential is moderate. Rock fragments make
up 35 to 80 percent of the volume.

This soil is used mainly for grazing and as wildlife
habitat and recreation areas. In a few places it is used
for community development.

The native vegetation is mainly big bluestem, little
bluestem, needleandthread, and mountain muhly. The
average annual production of air-dry vegetation ranges
from 1,000 to 2,300 pounds per acre. Proper grazing use
and a planned grazing system are needed to maintain
the quality and quantity of desirable plants and to
prevent erosion. Periodic deferment of grazing during the
growing season helps maintain or improve the range
condition. This soil is difficult to revegetate; therefore,
proper grazing use is needed to prevent depletion.
Mechanical treatment is not practical because the
surface is stony. Small pastures commonly are severely
overgrazed and eroded. Livestock in small pastures
should be kept in pens. The rest of the pasture can be
used as exercise areas and for very limited grazing.

Grasses, shrubs, trees, and garden plants are difficult
to establish and maintain on this soil because of the
large stones. Applications of manure and commercial
fertilizers that contain nitrogen and phosphorus are
needed to maintain fertility. Selecting adapted plants is
essential in establishing plantings. Pebbles and cobbles
on the surface should be removed for best results in
landscaping, particularly for lawns. Planting on the
contour helps to conserve moisture and reduce erosion.
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Supplemental irrigation is needed at the time of planting
and during dry periods.

The small areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate increased flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The Flatirons soil is limited for homesite development
by the large stones, the shrink-swell potential, and the
slow permeability. Excavating this soil for buildings and
roads is difficult because of the large stones, and large
equipment may be needed. The effects of shrinking and
swelling can be minimized by proper engineering design
and by backfilling with material that has a low shrink-
swell potential and installing surface and subsurface
drains near foundations. Properly installed tile drains
below the foundation and minimal surface watering near
the foundation help prevent seepage into basements and
minimize the effects of shrinking and swelling. Special
sewage systems must be installed because of the slow
permeability. Erosion and sedimentation can be
controlled by maintaining an adequate plant cover.

This soil is in capability subclass Vlls, in the Cobbly
Foothill range site, and in plant adaptability group F-5.

48—FIlatirons very stony sandy loam, 9 to 15
percent slopes. This is a deep, well drained soil on hill
slopes and ridges. It formed in noncalcareous, cobbly,
stony, gravelly, and loamy material of the Rocky Flats
Alluvium. The average annual precipitation is 15 to 17
inches, the average annual air temperature is 47° F, and
the average frost-free season is 126 to 142 days.
Elevation is 6,000 to 6,800 feet.

Typically, the surface layer is neutral and slightly acid,
very dark grayish brown very stony sandy loam about 13
inches thick. The subsoil in the upper 8 inches is
medium acid, reddish brown very gravelly clay; in the
next 26 inches it is slightly acid and neutral, strong
brown very gravelly sandy clay; and below that to a
depth of 60 inches it is neutral, strong brown very
gravelly sandy clay loam.

Included in mapping are small areas of Nederland
soils on terrace escarpments, soils that havé soft,
reddish shale at a depth of 20 to 40 inches and are on
convex shoulders and back slopes, and Veldkamp soils
in positions similar to those of the Flatirons soil. Also
included are small areas of Urban land. The included
soils and Urban land make up about 15 percent of the
total acreage.

Permeability of this Flatirons soil is slow. The available
water capacity is low. The effective rooting depth is 60
inches or more. Runoff is rapid, and water erosion is a
severe hazard. Soil blowing is a slight hazard. The
shrink-swell potential is moderate. Rock fragments make
up 35 to 80 percent of the volume.
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In most places this soil is used for grazing and as
wildlife habitat and recreation areas. In a few places it is
used for community development.

The native vegetation is mainly big bluestem, little
bluestem, needleandthread, and mountain muhly. The
average annual production of air-dry vegetation ranges
from 1,000 to 2,300 pounds per acre. Proper grazing use
and a planned grazing system are needed to maintain
the quality and quantity of desirable plants and to
prevent erosion. Periodic deferment of grazing during the
growing season helps maintain or improve the range
condition. This soil is difficult to revegetate; therefore,
proper grazing use is needed to prevent depletion.
Mechanical treatment is not practical because the
surface is stony. Small pastures commonly are severely
overgrazed and eroded. Livestock in small pastures
should be kept in pens. The rest of the pasture can be
used as exercise areas and for very limited grazing.

Grasses, shrubs, trees, and garden plants are difficult
to establish and maintain on this soil because of the
large stones and the slope. A mulch of plant residue
helps to reduce runoff, improve tilth, and conserve
moisture. Applications of manure and commercial
fertilizers that contain nitrogen and phosphorus are
needed to maintain fertility. Selecting adapted plants is
essential in establishing plantings. Pebbles and cobbles
on the surface should be removed for best results in
landscaping, particularly for lawns. Planting on the
contour helps to conserve moisture and reduce erosion.
Supplemental irrigation is needed at planting time and
during dry periods.

The small areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate increased flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The main limitations to the use of this Flatirons soil for
homesite development are the large stones, the shrink-
swell potential, the slope, and the slow permeability.
Excavating this soil for buildings and roads is difficult
because of the large stones, and large equipment may
be needed. The effects of shrinking and swelling can be
minimized by proper engineering design and by
backfilling with material that has a low shrink-swell
potential and controlling surface and subsurface
drainage near foundations. Properly installed tile drains
below the foundation and minimal surface watering near
the foundation help prevent seepage into basements and
minimize the effects of shrinking and swelling. Special
sewage systems must be installed because of the slow
permeability. Cuts and fills should be seeded or mulched.
Erosion and sedimentation can be controlled by
maintaining an adequate plant cover.

This soil is in capability subclass Vllis, in the Cobbly
Foothill range site, and in plant adaptability group F-5.
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49—Flatirons very stony sandy loam, 15 to 30
percent slopes. This is a deep, well drained soil on hill
slopes and ridges. It formed in noncalcareous, cobbly,
stony, gravelly, and loamy material of the Rocky Flats
Alluvium. The average annual precipitation is 15 to 17
inches, the average annual air temperature is 47° F, and
the average frost-free season is 126 to 142 days.
Elevation is 6,000 to 6,800 feet.

Typically, the surface layer.is neutral and slightly acid,
very dark grayish brown very stony sandy loam about 13
inches thick. The subsoil in the upper 8 inches is
medium acid, reddish brown very gravelly clay; in the
next 26 inches it is slightly acid and neutral, strong
brown very gravelly sandy clay; and below that to a
depth of 60 inches it is neutral, strong brown very
gravelly sandy clay loam.

Included in mapping are small areas of Nederland
soils on terrace escarpments, soils that have soft,
reddish shale at a depth of 20 to 40 inches and are on
convex shoulders and back slopes, and Veldkamp soils
in positions similar to those of the Flatirons soil. Also
included are small areas of Urban land. The included
soils and Urban land make up about 15 percent of the
total acreage.

Permeability of this Flatirons soil is slow. The available
water capacity is low. The effective rooting depth is 60
inches or more. Runoff is rapid, and water erosion is a
severe hazard. Soil blowing is a slight hazard. The
shrink-swell potential is moderate. Rock fragments make
up 35 to 80 percent of the volume.

This soil is used mainly for grazing and as habitat for
wildlife and recreation areas. In a few places it is used
for community development.

The native vegetation is 'mainly big bluestem, little
bluestem, needleandthread, and mountain muhly. The
average annual production of air-dry vegetation ranges
from 1,000 to 2,300 pounds per acre. Proper grazing use
and a planned grazing system are needed to maintain
the quality and quantity of desirable plants and to
prevent erosion. Periodic deferment of grazing during the
growing season helps maintain or improve the range
condition. Proper grazing use is needed to prevent
depletion because this soil is difficult to revegetate.
Mechanical treatment is not practical because the
surface is stony. Small pastures commonly are severely
overgrazed and eroded. Livestock in small pastures
should be kept in pens. The rest of the pasture can be
used as exercise areas and for very limited grazing.

Grasses, shrubs, trees, and garden plants are difficult
to establish and maintain on this soil because of the
large stones and the slope. A mulch of plant residue
helps reduce runoff, improve tilth, and conserve
moisture. Applications of manure and commercial
fertilizers that contain nitrogen and phosphorus are
needed to maintain fertility. Selecting adapted plants is -
essential in establishing plantings. Pebbles and cobbles
on the surface should be removed for best resuits in
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landscaping, particularly for lawns. Planting on the
contour helps to conserve moisture and reduce erosion.
Supplemental irrigation is needed at planting time and
during dry periods.

The areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate heavy flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The main limitations to use of this Flatirons soil for
homesite development are large stones, the shrink-swell
potential, the slope, and the slow permeability.
Excavating this soil for buildings and roads is difficult
because of the large stones, and large equipment may
be needed. The effects of shrinking and swelling can be
minimized by proper engineering design and by
backfilling with material that has a low shrink-swell
potential and installing surface and subsurface drains
near foundations. Properly installed tile drains below the
foundation and minimal surface watering near the
foundation help prevent seepage into basements and
minimize the effects of shrinking and swelling. Special
sewage systems must be installed because of the slope
and the slow permeability. Cuts and fills should be
seeded or mulched. Erosion and sedimentation can be
controlied by maintaining an adequate plant cover.

This soil is in capability subclass Vlls, in the Cobbly
Foothill range site, and in plant adaptability group F-5.

50—Fluvaquents, sandy, 0 to 2 percent slopes. This
map unit consists of deep, somewhat poorly drained and
poorly drained soils on flood plains and low terraces
adjacent to large perennial streams that commonly have
a braided pattern. These soils formed in sandy alluvium
derived from mixed sources. The average annual
precipitation is 13 to 17 inches, the average annual air
temperature is 47° F, and the average frost-free season
is 126 to 142 days. Elevation is 5,200 to 6,500 feet.

Typically, Fluvaquents are stratified loamy sand
ranging to clay loam to a depth of about 10 to 20 inches.
Below that, there is stratified very gravelly loamy sand
and very gravelly sand.

Included in mapping are small areas of Paymaster
soils on terraces. The included soils make up about 15
percent of the total acreage.

Permeability of Fluvaquents, sandy, is moderate to
rapid. The available water capacity is low. Runoff is slow,
and water erosion is a moderate hazard. A seasonal high
water table is at a depth of 10 to 60 inches in winter and
spring. These soils are subject to frequent, brief periods
of flooding in spring and summer. The shrink-swell
potential is low.

In most places these soils are used as habitat for
wildlife and as recreation areas. In a few places they are
used for grazing.
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The native vegetation is mainly scattered stands of
sandreed, prairie cordgrass, annual weeds, willow, and
cottonwood. The average annual production of air-dry
vegetation ranges from 100 to 4,000 pounds per acre.
Revegetation is’ difficult; consequently, proper grazing
use is needed to prevent depletion. Periodic deferment
of grazing during the growing season helps maintain or
improve the range condition.

Grasses, shrubs, trees, and garden plants are difficult
to establish and maintain because of flooding, wetness,
and small stones. Selecting adapted plants that tolerate
wetness is necessary to establish plantings on these
soils. Applications of manure and of nitrogen and
phosphate fertilizers are needed to maintain fertility.
Flood-control structures are needed to protect plantings.

The main limitations to use of these soils for homesite
development are flooding, wetness, and seepage.
Drainage and structures to divert runoff are needed to
protect buildings and roads from flooding and wetness.
Special sewage systems must be installed because of
seepage and wetness. Effluent from absorption fields
can surface downstream and create a health hazard.
Special sealing methods are needed to overcome
excessive seepage. Some areas can be used as
greenbelts and parks that are planted with native
vegetation and other adapted plants.

These soils are in capability subclass Viw, in the River
Bottom range site, and in plant adaptability group PF-5.

51—Fondis loam, 0 to 3 percent slopes. This is a
deep, well drained soil on high terraces, tablelands, and
convex ridges. It formed in calcareous, loamy eolian
material derived from sedimentary rocks. The average
annual precipitation is 13 to 17 inches, the average
annual air temperature is 47° F, and the average frost-
free season is 126 to 142 days. Elevation is 5,200 to
6,500 feet.

Typically, the surface layer is neutral, grayish brown
foam about 5 inches thick. The subsoil in the upper 20
inches is neutral, brown clay. In the lower 35 inches it is
moderately alkaline, pale brown to brownish yellow clay
loam and sandy clay loam.

Included in mapping are small areas of Platner, Nunn,
and Denver soils in positions similar to those of the
Fondis soil. Also included are small areas of Urban land.
The included soils and Urban land make up about 15
percent of the total acreage.

Permeability of this Fondis soil is slow. The available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is slow, and water erosion and
soil blowing are slight hazards. The shrink-swell potential
is high. Rock fragments make up 0 to 15 percent of the
volume.

This soil is used for grazing, crops, and community
development.

The native vegetation is mainly blue grama, western
wheatgrass, and green needlegrass. The average annual
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production of air-dry vegetation ranges from 900 to 1,500
pounds per acre. Proper grazing use and a planned
grazing system are needed to maintain the quality and
quantity of desirable plants and to prevent erosion.
Seeding speeds the revegetation of areas depleted by
heavy grazing, cultivation, or other disturbances. Heavy
infestations of undesirable plants can be controlled by
chemical or mechanical treatment. Small pastures
commonly are severely overgrazed and eroded.
Livestock in small pastures should be kept in pens. The
rest of the pasture can be used as exercise areas and
for very limited grazing.

This soil is well suited to grasses, shrubs, trees, and
garden plants. A mulch of plant residue reduces soil
blowing and runoff, improves tilth, and conserves
moisture. Applications of manure and commercial
fertilizers that contain nitrogen and phosphorus are
needed to maintain fertility. Tillage is difficult because of
the clayey subsoil. Supplemental irrigation is needed at
the time of planting and during dry periods.

The small areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate increased flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The main limitations to use of the soil for homesite
development are the shrink-swell potential, low strength,
and slow permeability. The effects of shrinking and
swelling can be minimized by proper engineering design
and by backfilling with material that has a low shrink-
swell potential and installing surface and subsurface
drains near foundations. Properly installed tile drains
below the foundation and minimal surface watering near
the foundation help prevent seepage into basements and
minimize the effects of shrinking and swelling. Buildings
and roads should be designed to offset the limited ability
of the soil to support a load. The risk of settlement can
be minimized by compacting the building site before
construction begins. Special sewage systems must be
installed because of the slow permeability.

On irrigated cropland, the main concerns in
management are proper use of irrigation water,
controlling erosion, and maintaining or improving fertility.
Incorporating crop residue into the soil and maintaining
the content of organic matter increase water infiltration
and improve tilth. Applications of manure and
commercial fertilizers that contain nitrogen and
phosphorus are needed to maintain fertility. Land
leveling is needed in some areas for the uniform
distribution of water. A tillage pan forms easily if this soil
is tilled when it is wet. Chiseling or subsoiling can break
up tillage pans and improve water infiltration.

Management concerns on nonirrigated cropland are
conserving soil moisture, protecting the soil from erosion,
and maintaining fertility. Stubble muich tillage and
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incorporating crop residue into the soil are essential in
protecting soil from erosion and in improving tilth and
conserving moisture. Growing a cover crop after a row
crop is harvested and incorporating crop residue during
periods of fallow are needed to control soil blowing. A
tilage pan forms easily if this soil is tilled when it is wet.
Tillage should be kept to a minimum.

This soil is in capability subclasses lle, irrigated, and
llle, nonirrigated; in the Loamy Foothill range site; and in
plant adaptability group F-3.

52—Garber Variant very gravelly sandy loam, 5 to
9 percent slopes. This is a deep, somewhat excessively
drained soil on alluvial fans and toe slopes and in
drainageways of the mountains. It formed in
noncalcareous, gravelly, loamy grus derived dominantly
from the Pikes Peak Granite. The average annual
precipitation is 17 to 20 inches, the average annual air
temperature is 43° to 47° F, and the average frost-free
season ranges from 76 to 125 days. Elevation is 6,500
to 7,800 feet.

Typically, the surface layer is neutral, dark grayish
brown very gravelly sandy loam about 17 inches thick.
The layer below that is neutral, grayish brown very
gravelly sandy loam 8 inches thick. The underlying
material to a depth of 60 inches is neutral, grayish brown
very gravelly loamy sand.

Included in mapping are small areas of Sphinx and
Resort soils on ridges and mountain side slopes that
have a south aspect, Raleigh soils on mountain side
slopes and summits that have a north aspect, and soils
that have stones and cobbles on the surface. Also
included are small areas of Urban land. The included
soils and Urban land make up about 15 percent of the
total acreage.

Permeability of this Garber Variant soil is rapid. The
available water capacity is low. The effective rooting
depth is 60 inches or more. Runoff is slow, and water
erosion is a slight hazard. Soil blowing is a slight hazard.
The shrink-swell potential is low. Rock fragments make
up 35 to 60 percent of the volume.

This soil is used mainly for grazing, pasture, habitat for
wildlife, and recreation areas. In a few places it is used
for community development.

The native vegetation is mainly Arizona fescue,
mountain muhly, Parry oatgrass, and, in some areas,
scattered ponderosa pines. The average annual
production of air-dry vegetation ranges from 800 to 1,800
pounds per acre. Proper grazing use and a planned
grazing system are needed to maintain the quality and
quantity of desirable plants and to prevent erosion.
Periodic deferment of grazing during the growing season
helps maintain or improve the range condition. Seeding
speeds the revegetation of areas depleted by heavy
grazing, cultivation, or other disturbances. Small pastures
commonly are severely overgrazed and eroded.
Livestock in small pastures should be kept in pens. The
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rest of the pasture can be used as exercise areas and
for very limited grazing.

The establishment of grasses, shrubs, trees, and
garden plants is limited by the short growing season and
low available water capacity. Selecting climatically
adapted plants is essential in establishing plantings.
Supplemental irrigation is needed at planting time and
during dry periods. A mulch of plant residue helps reduce
runoff, improve tilth, and conserve moisture. Applications
of manure and commercial fertilizers that contain
nitrogen and phosphorus are needed to maintain fertility.
Deep cuts made in land grading should be covered with
a layer of topsoil. Pebbles and cobbles on the surface
should be removed for best results in landscaping,
particularly for lawns.

The areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate heavy flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The main limitation to use of the soil for homesite
development is seepage. Effluent from an absorption
field can surface downslope and create a health hazard.
Where the density of housing is moderate to high, a
community sewage system is needed to prevent
contamination of the water supply by seepage. Topsoil
can be stockpiled and used to reclaim areas disturbed
by cutting and filling. Cuts and fills should be seeded or
mulched. Erosion and sedimentation can be controlled
by maintaining an adequate plant cover.

This soil is in capability subclass Ve, irrigated and
nonirrigated, in the Loamy Park range site, and in plant
adaptability group M-1.

53—Garber Variant very gravelly sandy loam, 9 to
15 percent slopes. This is a deep, somewhat
excessively drained soil on alluvial fans and toe slopes
and in drainageways of the mountains. It formed in
noncalcareous, gravelly, loamy grus derived dominantly
from the Pikes Peak Granite. The average annual
precipitation is 17 to 20 inches, the average annual air
temperature is 43° to 47° F, and the average frost-free
season ranges from 76 to 125 days. Elevation is 6,500
to 7,800 feet.

Typically, the surface layer is neutral, dark grayish
brown very gravelly sandy loam about 17 inches thick.
The layer below that is neutral, grayish brown very
gravelly sandy loam 8 inches thick. The underlying
material to a depth of 60 inches is neutral, grayish brown
very gravelly loamy sand.

Included in mapping are small areas of Sphinx and
Resort soils on ridges and mountain side slopes that
have a south aspect, Raleigh soils on mountain side
slopes and summits that have a north aspect, and soils
that have stones and cobbles on the surface. Also
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included are small areas of Urban land. The included
soils and Urban land make up about 15 percent of the
total acreage.

Permeability of this Garber Variant soil is rapid. The
available water capacity is low. The effective rooting
depth is 60 inches or more. Runoff is medium, and water
erosion is a moderate hazard. Soil blowing is a slight
hazard. The shrink-swell potential is low. Rock fragments
make up 35 to 60 percent of the volume.

This soil is used mainly for grazing, pasture, habitat for
wildlife, and recreation areas. In a few places it is used
for community development.

The native vegetation is mainly Arizona fescue,
mountain muhly, Parry oatgrass, and, in some areas,
scattered ponderosa pines. The average annual
production of air-dry vegetation ranges from 800 to 1,800
pounds per acre. Proper grazing use and a planned
grazing system are needed to maintain the quality and
quantity of desirable plants and to prevent erosion.
Periodic deferment of grazing during the growing season
helps maintain or improve the range condition. Seeding
speeds the revegetation of areas depleted by heavy
grazing, cultivation, or other disturbances. Small pastures
commonly are severely overgrazed and eroded.
Livestock in small pastures should be kept in pens. The
rest of the pasture can be used as exercise areas and
for very limited grazing.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are limited by the short
growing season, slope, and low available water capacity.
Selecting climatically adapted plants is essential in
establishing plantings. Supplemental irrigation is needed
at planting time and during dry periods. Planting on the
contour helps conserve moisture and reduce erosion. A
mulch of plant residue helps reduce runoff, improve tilth,
and conserve moisture. Applications of manure and
commercial fertilizers that contain nitrogen and
phosphorus are needed to maintain fertility. Pebbles and
cobbles on the surface should be removed for best
results in landscaping, particularly for lawns. Deep cuts
made in land grading should be covered with a layer of
topsoil.

The areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate heavy flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The main limitations to use of the soil for homesite
development are seepage and slope. The steepness of
the slope is a concern in installing septic tank absorption
fields. Absorption lines should be installed on the
contour. Effluent from an absorption field can surface
downslope and create a health hazard. Where the
density of housing is moderate to high, a community
sewage system is needed to prevent contamination of
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the water supply by seepage. Topsoil can be stockpiled
and used to reclaim areas disturbed by cutting and filling.
Cuts and fills should be seeded or mulched. Erosion and
sedimentation can be controlled by maintaining an
adequate plant cover.

This soil is in capability subclass Vle, in the Loamy
Park range site, and in plant adaptability group M-1.

54—Grimstone stony sandy loam, 9 to 15 percent
slopes. This is a moderately deep, well drained soil on
north-facing mountain side slopes. It formed in
noncalcareous, stony, gravelly, and loamy material
derived from igneous and metamorphic rocks. The
average annual precipitation is 17 to 20 inches, the
average annual air temperature is 41° to 43° F, and the
average frost-free season ranges from 55 to 75 days.
Elevation is 7,200 to 9,500 feet.

Typically, the surface is covered by a 1-inch mat of
partly decomposed needles, leaves, and twigs. The
surface layer is neutral, grayish brown stony sandy loam
about 1 inch thick. The subsurface layer is medium acid,
very pale brown gravelly loamy sand about 10 inches
thick. The layer below that is medium acid, pale brown
gravelly sandy loam about 5 inches thick. The subsoil in
the upper 7 inches is strongly acid, strong brown gravelly
sandy clay loam. In the lower 13 inches it is strongly
acid, strong brown gravelly sandy loam. Soft schist is at
a depth of 36 inches.

included in mapping are small areas of Peeler soils on
mountain side slopes, Legault and Hiwan soils on ridges
and mountain side slopes, Rock outcrop on ridge crests
and shoulders, and areas of soils that do not have
stones on the surface. Also included are small areas of
Urban land. The included areas make up about 15
percent of the total acreage.

Permeability of this Grimstone soil is moderate. The
available water capacity is low. The effective rooting
depth is 20 to 40 inches. Runoff is medium, and water
erosion is a moderate hazard. Soil blowing is a slight
hazard. The depth to soft bedrock ranges from 20 to 40
inches. The shrink-swell potential is low. Rock fragments
make up 0 to 35 percent of the volume.

This soil is used mainly as woodiand, habitat for
wildlife, and recreation areas. In a few places it is used
for community development.

The native vegetation is mainly an overstory of
Douglas-fir and some lodgepole pine and ponderosa
pine and an understory of common juniper, kinnikinnick,
and scattered grasses and forbs. The wooded areas are
managed mainly as habitat for wildlife, as watershed,
and for recreation uses. Some wooded areas are
included in or adjacent to residential communities;
consequently, their esthetic value is of major importance.
Thinning overcrowded stands and removing dead trees
help to reduce susceptibility to insect attack and to keep
the trees healthy and productive. In constructing access
roads, the design of a road drainage system and the
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placement of culverts are critical in controlling erosion.
Spoil from excavations must be protected to prevent rill
and gully erosion and sloughing. Sufficient ground cover
is needed to protect the soil from erosion.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are limited by the slope,
large stones, and the short growing season. A mulch of
plant residue helps reduce runoff, improve tilth, and
conserve moisture. Applications of manure and
commercial fertilizers that contain nitrogen and
phosphorus are needed to maintain fertility. Selecting
climatically adapted plants is essential in establishing
plantings. Planting on the contour helps to conserve
moisture and reduce erosion. Pebbles and cobbles on
the surface should be removed for best results in
landscaping, particularly for lawns. Deep cuts made in
land grading should be covered with a layer of topsoil.
Supplemental irrigation is needed at the time of planting
and during dry periods.

The areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate heavy flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The main limitations to use of the soil for homesite
development are the slope, depth to rock, and large
stones. The deep cuts needed to provide a sufficiently
level building site can expose bedrock. The steepness of
slopes is a concern in installing septic tank absorption
fields. Absorption lines should be installed on the
contour. Effluent from an absorption field can surface
downslope and create a health hazard. Structures to
divert runoff from buildings and roads are needed.
Topsoil can be stockpiled and used to reclaim areas
disturbed by cutting and filling. Cuts and fills should be
seeded or mulched. Erosion and sedimentation can be
controlled by maintaining an adequate plant cover.

This soil is in capability subclass Vle, in the Douglas-
fir—Lodgepole Pine woodland group, and in plant
adaptability group M-7.

55—Grimstone-Hiwan-Rock outcrop complex, 30 to
60 percent slopes. This complex is on north-facing
mountain side slopes and ridges. The average annual
precipitation is 17 to 20 inches, the average annual air
temperature is 41° to 43° F, and the average frost-free
season ranges from 55 to 75 days. Elevation is 7,000 to
9,500 feet.

Grimstone soil makes up 35 percent of this complex,
Hiwan soil makes up 30 percent, and Rock outcrop
makes up 20 percent. Grimstone soil is on mountain side
slopes, Hiwan soil is on ridges and side slopes, and
Rock outcrop is on ridges and side slopes. The areas
are so intricately intermingled that it was not practical to
map them separately.
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Included in mapping are small areas of Legault soils
on ridges and side slopes and Tolvar and Peeler soils on
mountain side slopes. Also included are small areas of
Urban land. Rock outcrop makes up less than 20
percent of some mapped areas. The included areas
make up about 15 percent of the map unit.

The Grimstone soil is moderately deep and well
drained. It formed in noncalcareous, stony, gravelly, and
loamy material derived from igneous and metamorphic
rocks.

Typically, the surface is covered by a mat about 1 inch
thick of partly decomposed needles, leaves, and twigs.
The surface layer is neutral, grayish brown stony sandy
loam about 1 inch thick. The subsurface layer is medium
acid, very pale brown gravelly loamy sand about 10
inches thick. The layer below that is medium acid, pale
brown gravelly sandy loam about 5 inches thick. The
subsoil in the upper 7 inches is strongly acid, strong
brown gravelly sandy clay loam. In the lower 13 inches it
is strongly acid, strong brown gravelly sandy loam. Soft
schist is at a depth of 36 inches.

Permeability of the Grimstone soil is moderate. The
available water capacity is low. The effective rooting
depth is 20 to 40 inches. Runoff is rapid, and water
erosion is a severe hazard. Soil blowing is a slight
hazard. The depth to soft bedrock ranges from 20 to 40
inches. The shrink-swell potential is low. Rock fragments
make up 0 to 35 percent of the volume.

The Hiwan soil is shallow and well drained. It formed
in acidic, stony, gravelly, and sandy material derived from
igneous and metamorphic rocks.

Typically, the surface is covered by a mat about 1 inch
thick of partly decomposed needles, leaves, and twigs.
The surface layer is medium acid, dark grayish brown
stony loamy sand about 1 inch thick. The subsurface
layer is strongly acid, very pale brown very gravelly
loamy sand about 14 inches thick. Hard quartz
monzonite is at a depth of 15 inches.

Permeability of the Hiwan soil is rapid. The available
water capacity is low. The effective rooting depth is 5 to
20 inches. Runoff is rapid, and water erosion is a severe
hazard. Soil blowing is a slight hazard. The depth to hard
bedrock ranges from 5 to 20 inches. The shrink-swell
potential is low. Rock fragments make up 35 to 80
percent of the volume.

Rock outcrop consists of exposures of igneous and
metamorphic rocks, talus, and large boulders. In areas of
Rock outcrop, plants can take root only in cracks and
fissures. Runoff is rapid, but water erosion is only a slight
hazard on most rock surfaces.

The soils are used mainly as woodland, as habitat for
wildlife, and as recreation areas. In a few areas they are
used for community development.

The native vegetation is mainly an overstory of
Douglas-fir and some lodgepole pine and ponderosa
pine and an understory of common juniper, kinnikinnick,
and scattered grasses and forbs. Management of the
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wooded areas is for wildlife, recreation, watershed, and
community development. Thinning overcrowded stands
and removing dead trees help reduce susceptibility to
insect attack and ensure healthier and more productive
trees. Maintaining sufficient ground cover is necessary to
control erosion.

Grasses, shrubs, trees, and garden plants are difficult
to establish and maintain because of the slope, large
stones, depth to rock, and the short growing season. A
mulch of plant residue helps reduce runoff, improve tilth,
and conserve soil moisture. Applications of manure and
commercial fertilizers containing nitrogen and
phosphorus are needed to maintain fertility. Selecting
climatically adapted plants is essential in establishing
plantings. Planting on the contour helps to conserve
moisture and reduce erosion. The removal of pebbles
and cobbles-in disturbed areas is required for best
results in landscaping, particularly for lawns. Deep cuts
made in land grading should be covered with a layer of
topsoil. Supplemental irrigation is needed at planting time
and during dry periods.

The main limitations to use of the soils for homesite
development are slope, depth to rock, and large stones.
The deep cuts needed to provide a sufficiently level
building site can expose bedrock. The steepness of the
slope is a concern in installing septic tank absorption
fields. Absorption lines should be installed on the
contour. Effluent from absorption fields can surface
downslope and create a health hazard. Structures to
divert runoff are needed where buildings and roads are
constructed. The design of a road drainage system and
the placement of culverts are critical in controlling
erosion. Spoil from excavations must be protected to
prevent rill and gully erosion and sloughing. Topsoil can
be stockpiled and used to reclaim areas disturbed by
cutting and filling. Cuts and fills should be seeded or
mulched. Erosion and sedimentation can be controlled
by maintaining an adequate plant cover.

This complex is in capability subclass Vile. The
Grimstone and Hiwan soils are in the Douglas-fir—
Lodgepole Pine woodland group and in plant adaptability
group M-7.

56—Grimstone-Peeler-Rock outcrop complex, 15
to 30 percent slopes. The areas of this complex are on
north-facing mountain side slopes. The average annual
precipitation is 17 to 20 inches, the average annual air
temperature is 41° to 43° F, and the average frost-free
season ranges from 55 to 75 days. Elevation is 7,000 to
9,500 feet.

Grimstone soil makes up 40 percent of this complex,
Peeler soil makes up 25 percent, and Rock outcrop
makes up 20 percent. Grimstone soil is on side slopes,
Peeler soil is on side slopes, and Rock outcrop is on
shoulders and side slopes. The areas are so intricately
intermingled that it was not practical to map them
separately.
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Included in mapping are small areas of Legault and
Hiwan' soils on ridges and side slopes and Tolvar soils
on side slopes. Rock outcrop makes up less than 20
percent of some mapped areas. Also included are small
areas of Urban land: The included soils and Urban land
make up about 15 percent of the total acreage.

The Grimstone soil is modérately deep and well
drained. It formed in noncalcareous, stony, gravelly, and
loamy material derived from igneous and metamorphic
rocks.

Typically, the surface is covered by a 1-inch mat of
partly decomposed needles, leaves, and twigs. The
surface layer is neutral, grayish brown stony sandy loam
about 1 inch thick. The subsurface layer is medium acid,
very pale brown gravelly loamy sand about 10 inches
thick. The layer below that is medium acid, pale brown
gravelly sandy loam about 5 inches thick. The subsoil in
the upper 7 inches is strongly acid, strong brown gravelly
sandy clay loam. In the lower 13 inches it is strongly
acid, strong brown gravelly sandy loam. Soft schist is at
a depth of 36 inches.

Permeability of the Grimstone soil is moderate. The
available water capacity is moderate. The effective
rooting depth is 20 to 40 inches. Runoff is rapid, and
water erosion is a severe hazard. Soil blowing is a slight
hazard. The depth to soft bedrock ranges from 20 to 40
inches. The shrink-swell potential is low. Rock fragments
make up 0 to 35 percent of the volume.

The Peeler soil is deep and well drained. It formed in
acidic, stony, gravelly, and loamy material derived from
igneous and metamorphic rocks.

Typically, the surface is covered by a t-inch mat of
partly decomposed twigs, needles, and leaves. The
surface layer is slightly acid, dark grayish brown stony
sandy loam about 4 inches thick. The subsurface layer is
strongly acid, pale brown gravelly loamy sand about 6
inches thick. The layer below that is very strongly acid,
light yellowish brown gravelly loamy sand about 5 inches
thick. The upper part of the subsoil is very strongly acid,
brown and strong brown gravelly sandy loam and
gravelly sandy clay loam 20 inches thick. The lower part
to a depth of 60 inches is strongly acid, strong brown
gravelly sandy loam.

Permeability of the Peeler soil is moderate. The
available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is rapid, and water
erosion is a severe hazard. Soil blowing is a slight
hazard. The shrink-swell potential is low. Rock fragments
make up 0 to 35 percent of the volume.

Rock outcrop consists of exposures of igneous and
metamorphic rocks, talus, and large boulders. In areas of
Rock outcrop, plants can take root only in cracks and
fissures. Runoff is rapid, but water erosion is only a slight
hazard on most rock surfaces.

The soils are used mainly as woodland, as habitat for
wildlife, and as recreation areas. In a few places they are
used for community development.

Soil Survey

The native vegetation is mainly an overstory of
Douglas-fir and some lodgepole pine and ponderosa
pine and an understory of common juniper, kinnikinnick,
and scattered grasses and forbs. The wooded areas are
managed mainly as habitat for wildlife, as watershed,
and for recreation uses. Some wooded areas are
included in or are adjacent to residential communities;
consequently, their esthetic value is of major importance.
Thinning overcrowded stands and removing dead trees
help to reduce susceptibility to insect attack and to keep
the trees healthy and productive. In constructing access
roads, the design of a road drainage system and the
placement of culverts are critical in controlling erosion.
Spoil from excavations must be protected to prevent rill
and gully erosion and sloughing. Sufficient ground cover
is needed to protect the soil from erosion.

Grasses, shrubs, trees, and garden plants are difficult
to establish and maintain because of the slope, large-
stones, and the short growing season. A mulch of plant
residue helps reduce runoff, improve tilth, and conserve
moisture. Applications of manure and commercial
fertilizers that contain nitrogen and phosphorus are
needed to maintain fertility. Selecting climatically adapted
plants is essential in establishing plantings. Planting on
the contour helps conserve moisture and reduce erosion.
Pebbles and cobbles on the surface should be removed
for best results in landscaping, particularly for lawns.
Deep cuts made in land grading should be covered with
a layer of topsoil. Supplemental irrigation is needed at
the time of planting and during dry periods.

The main limitations to use of the soils for homesite
development are the slope, depth to rock, and large
stones. The deep cuts needed to provide a sufficiently
level building site can expose bedrock. Structures to
divert runoff from buildings and roads are needed. In
constructing roads and streets in residential
communities, the same practices are needed that help
control erosion on access roads in wooded areas. The
steepness of the slope is a concern in installing septic
tank absorption fields. Absorption lines should be
installed on the contour. Effluent from absorption fields
can surface downslope and create a health hazard.
Topsoil can be stockpiled and used to reclaim areas
disturbed by cutting and filling. Cuts and fills should be
seeded or mulched. Erosion and sedimentation can be
controlied by maintaining an adequate plant cover.

This complex is in capability subclass Vle. The
Grimstone and Peeler soils are in the Douglas-fir—
Lodgepole Pine woodland group and in plant adaptability
group M-7.

57—Grimstone-Peeler-Rock outcrop complex, 30
to 50 percent slopes. The areas of this complex are on
north-facing mountain side slopes. The average annual
precipitation is 17 to 20 inches, the average annual air
temperature is 41° to 43° F, and the average frost-free
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season ranges from 55 to 75 days. Elevation is 7,000 to
9,500 feset.

Grimstone soil makes up 40 percent of this complex,
Peeler soil makes up 25 percent, and Rock outcrop
makes up 20 percent. Grimstone soil is on side slopes,
Peeler soil is on side slopes, and Rock outcrop is on
shoulders and side slopes. The areas are so intricately
intermingled that it was not practical to map them
separately.

Included in mapping are small areas of Legault and
Hiwan soils on ridges and side slopes and Tolvar soils
on side slopes. Rock outcrop makes up less than 20
percent of some mapped areas. Also included are small
areas of Urban land. The included soil and Urban land
make up about 15 percent of the total acreage.

The Grimstone soil is moderately deep and well
drained. It formed in noncalcareous, stony, gravelly, and
loamy material derived from igneous and metamorphic
rocks.

Typically, the surface is covered by a 1-inch mat of
partly decomposed needies, leaves, and twigs. The
surface layer is neutral, grayish brown stony sandy loam
about 1 inch thick. The subsurface layer is medium acid,
very pale brown gravelly loamy sand about 10 inches
thick. The layer below that is medium acid, pale brown
gravelly sandy loam about 5 inches thick. The subsail in
the upper 7 inches is strongly acid, strong brown gravelly
sandy clay loam. In the lower 13 inches it is strongly
acid, strong brown gravelly sandy loam. Soft schist is at
a depth of 36 inches.

Permeability of the Grimstone soil is moderate. The
available water capacity is moderate. The effective
rooting depth is 20 to 40 inches. Runoff is rapid, and
water erosion is a severe hazard. Soil blowing is a slight
hazard. The depth to soft bedrock ranges from 20 to 40
inches. The shrink-swell potential is low. Rock fragments
make up 0 to 35 percent of the volume.

The Peeler soil is deep and well drained. It formed in
acidic, stony, gravelly, and loamy material derived from
igneous and metamorphic rocks.

Typically, the surface is covered by a 1-inch mat of
partly decomposed twigs, needles, and leaves. The
surface layer is slightly acid, dark grayish brown stony
sandy loam about 4 inches thick. The subsurface layer is
strongly acid, pale brown gravelly loamy sand about 6
inches thick. The layer below that is very strongly acid,
light yellowish brown gravelly loamy sand about 5 inches
thick. The upper part of the subsoil is very strongly acid,
brown and strong brown gravelly sandy loam and
gravelly sandy clay loam 20 inches thick. The lower part
to a depth of 60 inches is strongly acid, strong brown
gravelly sandy loam.

Permeability of the Peeler soil is moderate. The
available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is rapid, and water
erosion is a severe hazard. Soil blowing is a slight
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hazard. The shrink-swell potential is low. Rock fragments
make up 0 to 35 percent of the volume.

Rock outcrop consists of exposures of igneous and
metamorphic rocks, talus, and large boulders. In areas of
Rock outcrop, plants can take root only in cracks and
fissures. Runoff is rapid, but water erosion is only a slight
hazard on most rock surfaces.

The soils are used mainly as woodland, as habitat for
wildlife, and as recreation areas. In a few places they are
used for community development.

The native vegetation is mainly an overstory of
Douglas-fir and some lodgepole pine and ponderosa
pine and an understory of common juniper, kinnikinnick,
and scattered grasses and forbs. The wooded areas are
managed mainly as habitat for wildlife, as watershed,
and for recreation uses. Some wooded areas are
included in or are adjacent to residential communities;
consequently, their esthetic value is of major importance.
Thinning overcrowded stands and removing dead trees
help to reduce susceptibility to insect attack and to keep
the trees healthy and productive. In constructing access
roads, the design of a road drainage system and the
placement of culverts are critical in controlling erosion.
Spoil from excavations must be protected to prevent rill
and gully erosion and sloughing. Sufficient ground cover
is needed to protect the soil from erosion.

Grasses, shrubs, trees, and garden plants are difficult
to establish and maintain because of the slope, large
stones, and the short growing season. A mulch of plant
residue helps reduce runoff, improve tilth, and conserve
moisture. Applications of manure and commercial
fertilizers that contain nitrogen and phosphorus are
needed to maintain fertility. Selecting climatically adapted
plants is essential in establishing plantings. Planting on
the contour helps conserve moisture and reduce erosion.
Pebbles and cobbles should be removed for best results
in landscaping, particularly for lawns. Deep cuts made in
land grading should be covered with a layer of topsoil.
Supplemental irrigation is needed at the time of planting
and during dry periods.

The main limitations to use of the soils for homesite
development are the slope, depth to rock, and large
stones. The deep cuts needed to provide a sufficiently
level building site can expose bedrock. Structures to
divert runoff from buildings and roads are needed. In
constructing roads and streets in residential
communities, the same practices are needed that help
control erosion on access roads in wooded areas. The
steepness of the slope is a concern in installing septic
tank absorption fields. Absorption lines should be
installed on the contour. Effluent from absorption fields
can surface downslope and create a health hazard.
Topsoil can be stockpiled and used to reclaim areas
disturbed by cutting and filling. Cuts and fills should be
seeded or mulched. Erosion and sedimentation can be
controlled by maintaining an adequate plant cover.
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This complex is in capability subclass Vlle. The
Grimstone and Peeler soils are in the Douglas-fir—
Lodgepole Pine woodland group and in plant adaptability
group M-7.

58—Hargreave sandy loam, 3 to 9 percent slopes.
This is a moderately deep, well drained soil on ridges
and hill slopes. It formed in noncalcareous, reddish,
loamy material derived from red sedimentary rocks. The
average annual precipitation is 15 to 17 inches, the
average annual air temperature is 47° F, and the
average annual frost-free season is 126 to 142 days.
Elevation is 5,600 to 6,500 feet.

Typically, the surface layer is neutral, dark grayish
brown sandy loam about 4 inches thick. The subsoil in
the upper 14 inches is neutral, brown and dark reddish
gray sandy clay loam. In the lower 11 inches it is neutral,
reddish brown sandy loam. Soft sandstone is at a depth
of 29 inches.

Included in mapping are small areas of Bernal soils on
ridges and hill slopes, Ascalon and Lavate soils on fans
and hill slopes, and Nunn and Rednun soils on fans.
Also included are small areas of Urban land. The
included soils and Urban land make up about 15 percent
of the total acreage.

Permeability of this Hargreave soil is moderate. The
available water capacity is moderate. The effective
rooting depth is 20 to 40 inches. Runoff is slow, and
water erosion and soil blowing are moderate hazards.
The depth to soft bedrock ranges from 20 to 40 inches.
The shrink-swell potential is moderate. Rock fragments
make up O to 15 percent of the volume.

This soil is used mainly for grazing, as habitat for
wildlife, and for community development. In a few areas
it is used for crops.

The native vegetation is mainly western wheatgrass,
blue grama, Sandberg bluegrass, and Griffith
wheatgrass. The average annual production of air-dry
vegetation ranges from 900 to 1,600 pounds per acre.
Proper grazing use and a planned grazing system are
needed to maintain the quality and quantity of desirable
plants and to prevent erosion. Periodic deferment of
grazing during the. growing season helps maintain or
improve the range condition. Seeding speeds the
revegetation of areas depleted by heavy grazing,
cultivation, or other disturbances. Small pastures
commonly are severely overgrazed and eroded.
Livestock in small pastures should be kept in pens. The
rest of the pasture can be used as exercise areas and
for very limited grazing.

This soil is well suited to grasses, shrubs, trees, and
garden plants. A mulch of plant residue helps to reduce
soil blowing and runoff, to improve soil tilth, and to
conserve moisture. Applications of manure and
commercial fertilizers that contain nitrogen and
phosphorus are needed to maintain fertility. Planting on
the contour helps to conserve moisture and reduce

Soil Survey

erosion. Deep cuts made in land grading should be
covered with a layer of topsoil. Supplemental irrigation is
needed at the time of planting and during dry periods.

The areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate heavy flows to prevent flooding
downslope in areas that would normally not be subject to
flooding.

If the Hargreave soil is used for homesite
development, the main limitations are the depth to rock
and the shrink-swell potential. The deep cuts needed to
provide a sufficiently level building site can expose
bedrock. The effects of shrinking and swelling can be
minimized by proper engineering design. Revegetating
disturbed areas around construction sites as soon as
possible helps control soit blowing. Topsoil can be
stockpiled and used to reclaim areas disturbed by cutting
and filling. Erosion and sedimentation can be controlled
by maintaining an adequate plant cover.

On irrigated cropland, the main concerns in
management are proper use of irrigation water,
controlling erosion, and maintaining or improving fertility.
Incorporating crop residue into the soil and maintaining
the content of organic matter increase water infiltration
and improve tilth. Applications of manure and of nitrogen
and phosphate fertilizers are needed to maintain fertility.
Land leveling is needed in some areas for the uniform
distribution of water, but there is a risk of exposing
bedrock in leveling operations. Light, frequent
applications of irrigation water are needed to prevent soil
loss because of the slope. Tillage should be kept to a
minimum.

Management concerns on nonirrigated cropland are
conserving soil moisture, protecting the soil from erosion,
and maintaining fertility. Stubble mulch tillage and
incorporating crop residue into the soil are essential in
protecting soil from erosion, improving tilth, and
conserving moisture. Sail blowing can be reduced by
planting crops in alternate strips at right angles to the
prevailing wind. Terraces and diversions help reduce
runoff and conserve moisture. Tillage 'should be kept to
a minimum.

This soil is in capability subclass Ve, irrigated and
nonirrigated; in the Loamy Foothill range site; and in
plant adaptability group F-3.

59—Hargreave-Bernal sandy loams, 9 to 15
percent slopes. These soils are on hill slopes, convex
knobs, and ridges. The average annual precipitation is
15 to 17 inches, the average annual air temperature is
47° F, and the average frost-free season is 126 to 142
days. Elevation is 5,600 to 6,500 feet.

Hargreave soil makes up 45 percent of this map unit,
and Bernal soil makes up 40 percent. Hargreave soil is
on hill slopes, and Bernal soil is on convex knobs and



Golden Area, Colorado

ridges. The areas of these soils are so intricately
intermingled that it was not practical to map them
separately.

Included in mapping are small areas of Ascalon soils
on toe slopes, Critchell soils on fans, and Lavate soils
on toe slopes and foot slopes. Also included are small
areas of Urban land. The included soils and Urban land
make up about 15 percent of the total acreage.

The Hargreave soil is moderately deep and well
drained. It formed in noncalcareous, reddish, loamy
material derived from red sedimentary rocks.

Typically, the surface layer is neutral, dark grayish
brown sandy loam about 4 inches thick. The subsoil in
the upper 14 inches is neutral, brown and dark reddish
gray sandy clay loam. In the lower 11 inches it is neutral,
reddish brown sandy loam. Soft sandstone is at a depth
of 29 inches.

Permeability of the Hargreave soil is moderate. The
available water capacity is moderate. The effective
rooting depth is 20 to 40 inches. Runoff is medium.
Water erosion and soil blowing are moderate hazards.
The depth to soft bedrock ranges from 20 to 40 inches.
The shrink-swell potential is moderate. Rock fragments
make up 0 to 15 percent of the volume.

The Bernal soil is shallow and well drained. It formed
in noncalcareous, mixed material derived from reddish
sandstone.

Typically, the surface layer is slightly acid, reddish gray
sandy loam about 2 inches thick. The subsoil in the
upper 4 inches is slightly acid, reddish brown sandy
loam. In the lower 7 inches it is medium acid, light
reddish brown sandy loam. Hard sandstone is at a depth
of 13 inches.

Permeability of the Bernal soil is moderately rapid. The
available water capacity is low. The effective rooting
depth is 8 to 20 inches. Runoff is redium. Water erosion
and soil blowing are moderate hazards. The depth to
hard bedrock ranges from 8 to 20 inches. The shrink-
swell potential is low. Rock fragments make up 0 to 15
percent of the volume.

The soils are used mainly for community development
and grazing and as habitat for wildlife. In a few areas
they are used for nonirrigated crops.

The native vegetation is mainly western wheatgrass,
blue grama, junegrass, and green needlegrass. The
average annual production of air-dry vegetation ranges
from 900 to 1,500 pounds per acre on the Hargreave soil
and from 300 to 600 pounds per acre on the Bernal soil.
Proper grazing use and a planned grazing system are
needed to maintain the quality and quantity of desirable
plants to prevent erosion. Periodic deferment of grazing
during the growing season helps maintain or improve the
range condition. Heavy infestations of undesirable plants
can be controlled by chemical or mechanical treatment.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are limited by depth to
bedrock and slope. Applications of manure and of
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commercial fertilizers that contain nitrogen and
phosphorus are needed to maintain fertility. A mulch is
essential in establishing good stands of plantings on
steep cut and fill slopes. Supplemental irrigation is
needed at the time of planting and during dry periods.
Planting on the contour helps conserve moisture and
reduce erosion. Selecting adapted plants is essential in
establishing plantings.

The main limitations to use of the soils for homesite
development are depth to rock and slope and, on the
Hargreave soil, the shrink-swell potential. The deep cuts
needed to provide a sufficiently level building site can
expose bedrock. The effects of shrinking and swelling
can be minimized by proper engineering design. Topsoil
can be stockpiled and used to reclaim areas disturbed
by cutting and filling. Revegetating disturbed areas
around construction sites as soon as possible helps
control erosion. Effluent from absorption fields can
surface downslope and create a health hazard.

Areas that are used for nonirrigated crops are most
commonly severely eroded. Seeding them to grass helps
check erosion.

These soils are in capability subclass Vle. The
Hargreave soil is in the Loamy Foothill range site and in
plant adaptability group F-3. The Bernal soil is in the
Shallow Foothill range site and in plant adaptability group
F-7.

60—Haverson loam, 0 to 3 percent slopes. This is a
deep, well drained soil on flood plains and low terraces.
It formed in stratified loamy alluvium of mixed origin. The
average annual precipitation is 13 to 17 inches, the
average annual air temperature is 47° F, and the
average frost-free season is 126 to 142 days. Elevation
is 5,200 to 6,500 feet.

Typically, the surface layer is neutral, grayish brown
loam about 6 inches thick. The upper part of the
underlying material is moderately alkaline, brown,
stratified clay loam and gravelly loam about 40 inches
thick. The lower part to a depth of 60 inches is mildly
alkaline, grayish brown, stratified very gravelly loamy
sand.

Included in mapping are small areas of the poorly
drained McClave soils on low flood plains, Englewood
soils in drainageways adjacent to higher lying clayey
soils, Paymaster soils on low terraces adjacent to higher
lying loamy soils, and the somewhat poorly drained Alda
soils on low terraces. Also included are small areas of
Urban land. The included soils and Urban land make up
about 15 percent of the total acreage.

Permeability of this Haverson soil is moderately slow.
The available water capacity is high. The effective
rooting depth is 60 inches or more. Runoff is slow, and
water erosion is a slight hazard. Soil blowing is a
moderate hazard. This soil is subject to very brief
periods of flooding in spring and summer. The shrink-
swell potential is low. Rock fragments make up 0 to 35
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percent of the volume, but in some areas they make up
more than 35 percent below a depth of 40 inches.

This soil is used mainly for grazing and crops and as
habitat for wildlife. In a few areas it is used for
community development.

The native vegetation is mainly western wheatgrass,
switchgrass, blue grama, and forbs. The average annual
production of air-dry vegetation ranges from 1,000 to
2,000 pounds per acre. Proper grazing use and a
planned grazing system are needed to maintain the
quality and quantity of desirable plants and to prevent
erosion. Seeding speeds the revegetation of areas
depleted by heavy grazing, cultivation, or other
disturbances. Heavy infestations of undesirable plants
can be controlled by chemical or mechanical treatment.

This soil is well suited to grasses, shrubs, trees, and
garden plants. A mulch of plant residue helps reduce
runoff, improve tilth, and conserve moisture. Applications
of manure and commercial fertilizers that contain
nitrogen and phosphorus are needed to maintain fertility.
Supplemental irrigation is needed at planting time and
during dry periods.

The areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate heavy flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The main limitation to use of this soil for homesite
development is flooding. Structures to divert runoff are
needed to protect buildings and roads. Properly installed
tile drains below the foundation and minimal surface
watering near the foundation help control seepage into
basements. Some areas can be used as greenbelts and
parks that are planted with native vegetation and other
adapted plants.

On irrigated cropland, the main concerns in
management are proper use of irrigation water,
controlling soil erosion, and maintaining or improving
fertility. Incorporating crop residue into the soil and
maintaining the content of organic matter increase water
infiltration and improve tilth. Applications of manure and
commercial fertilizers that contain nitrogen and
phosphorus are needed to maintain fertility. Land
leveling is needed in some areas for the uniform
distribution of water.

Management concerns on nonirrigated cropland are
conserving soil moisture, protecting the soil from erosion,
and maintaining fertility. Stubble mulch tillage and
incorporating crop residue into the soil are essential in
protecting soil from erosion, improving tilth, and
conserving moisture. Tillage should be kept to a
minimum.

This soil is in capability subclasses lle, irrigated, and
llie, nonirrigated; in the Overflow range site; and in plant
adaptability group PF-1.

Soil Survey

61—Haverson loam, 3 to 9 percent slopes. This is a
deep, well drained soil on flood plains and low terraces.
it formed in stratified loamy alluvium of mixed origin. The
average annual precipitation is 13 to 17 inches, the
average annual air temperature is 47° F, and the
average frost-free season is 126 to 142 days. Elevation
is 5,200 to 6,500 feet.

Typically, the surface layer is neutral, grayish brown
loam about 6 inches thick. The upper part of the
underlying material is moderately alkaline, brown,
stratified clay loam and gravelly loam about 40 inches
thick. The lower part to a depth of 60 inches is mildly
alkaline, grayish brown, stratified very gravelly loamy
sand.

Included in mapping are small areas of the poorly
drained McClave soils on low flood plains, Englewood
soils in drainageways adjacent to higher lying clayey
soils, Paymaster soils on low terraces adjacent to higher
lying loamy soils, the somewhat poorly drained Alda soils
on low terraces, and stony soils on fans and toe slopes.
Also included are small areas of Urban land. The
included soils and Urban land make up about 15 percent
of the total acreage.

Permeability of this Haverson soil is moderately slow.
The available water capacity is high. The effective
rooting depth is 60 inches or more. Runoff is medium.
Water erosion and soil blowing are moderate hazards.
This soil is subject to very brief periods of flooding in
spring and summer. The shrink-swell potential is low.
Rock fragments make up 0 to 35 percent of the volume;
in some areas, they make up more than 35 percent
below a depth of 40 inches.

This soil is used mainly for grazing and crops and as
habitat for wildlife. In a few areas it is used for
community development.

The native vegetation is mainly western wheatgrass,
switchgrass, blue grama, and forbs. The average annual
production of air-dry vegetation ranges from 1,000 to
2,000 pounds per acre. Proper grazing use and a
planned grazing system are needed to maintain the
quality and quantity of desirable plants and to prevent
erosion. Seeding speeds the revegetation of areas
depleted by heavy grazing, cultivation, or other
disturbances. Heavy infestations of undesirable plants
can be controlled by chemical or mechanical treatment.

This soil is well suited to grasses, shrubs, trees, and
garden plants. A muich of plant residue helps reduce
runoff, improve tilth, and conserve moisture. Applications
of manure and commercial fertilizers that contain
nitrogen and phosphorus are needed to maintain fertility.
Supplemental irrigation is needed at planting time and
during dry periods.

The small areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate increased flows to prevent flooding
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downslope in areas that normally would not be subject to
flooding.

The main limitation to use of this soil for homesite
development is flooding. Structures to divert runoff are
needed where buildings and roads are constructed.
Properly installed tile drains below the foundation and
minimal watering on the surface near the foundation help
control seepage into basements. Some areas can be
used as greenbelts and parks that are planted with
native vegetation and other adapted plants.

On irrigated cropland, the main concerns in
management are proper use of irrigation water,
controlling erosion, and maintaining or improving fertility.
Irrigation water should be applied lightly and frequently
to prevent soil loss because of the slope. Incorporating
crop residue into the soil and maintaining the content of
organic matter increase water infiltration and improve
tilth. Applications of manure and commercial fertilizers
that contain nitrogen and phosphorus are needed to
maintain fertility. Land leveling is needed in some areas
for the uniform distribution of water.

Management concerns on nonirrigated cropland are
conserving soil moisture, protecting the soil from erosion,
and maintaining fertility. Stubble muich tillage and
incorporating crop residue into the soil are essential in
protecting soil from erosion, improving tilth, and
conserving moisture. Terraces and diversions help
reduce runoff and conserve moisture. Tillage should be
kept to a minimum.

This soil is in capability subclass Ve, irrigated and
nonirrigated; in the Overflow range site; and in plant
adaptability group PF-1.

62—Heldt clay, 3 to 9 percent slopes. This is a
deep, well drained soil on alluvial fans, high terraces,
and hill slopes. It formed in calcareous, clayey material
derived dominantly from mudstone and shale. The
average annual precipitation is 13 to 17 inches, the
average annual air temperature is 47° F, and the
average frost-free season is 126 to 142 days. Elevation
is 5,200 to 6,500 feet.

Typically, the surface layer is moderately alkaline and
mildly alkaline, grayish brown and light olive brown clay
about 6 inches thick. The subsoil is moderately alkaline
and mildly alkaline, light yellowish brown clay 36 inches
thick. The substratum to a depth of 60 inches is
moderately alkaline, light yellowish brown clay.

Included in mapping are small areas of Denver soils in
positions similar to those of the Heldt soil, Nunn and Uim
soils on fans, Renohill and Razor soils on ridges and hill
slopes, and Manzanola soils on hill slopes. Also included
are small areas of Urban land. The included soils and
Urban land make up about 15 percent of the total
acreage.

Permeability of this Heldt soil is slow. The available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is medium, and water erosion
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and soil blowing are moderate hazards. The shrink-swell
potential is high. Rock fragments make up 0 to 15
percent of the volume.

This soil is used mainly for grazing and as pasture. In
a few areas it is used for crops and community
development.

The native vegetation is mainly western wheatgrass,
green needlegrass, and blue grama. The average annual
production of air-dry vegetation ranges from 600 to 1,200
pounds per acre. Small pastures commonly are severely
overgrazed and eroded. Livestock in small pastures
should be kept in pens. The rest of the pasture can be
used as exercise areas and for very limited grazing.
Seeding speeds the revegetation of areas depleted by
heavy grazing, cultivation, or other disturbances. Heavy
infestations of undesirable plants can be controlled by
chemical or mechanical treatment. Grazing when the soil
is wet results in compaction of the surface layer, poor
tilth, and excessive runoff.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are limited by the
clayey surface layer and subsoil, which make tillage
difficult. A mulch of plant residue helps to reduce runoff
and to maintain tilth and the content of organic matter.
Applications of manure and of nitrogen and phosphate
fertilizers are needed to maintain fertility. Planting on the
contour helps to conserve moisture and reduce erosion.
Supplemental irrigation is needed at planting time and
during dry periods.

The areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate heavy flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The main limitations to use of the Heldt soil for
homesite development are the shrink-swell potential, low
strength, and slow permeability. The effects of shrinking
and swelling can be minimized by proper engineering
design and by backfilling with material that has a low
shrink-swell potential and installing surface and
subsurface drains near foundations. Properly instailed tile
drains below the foundation and minimal surface
watering near the foundation help prevent seepage into
basements and minimize the effects of shrinking and
swelling. Buildings and roads should be designed to
offset the limited ability of the soil to support a load. The
risk of settlement can be minimized by compacting the
building site before construction begins. Special sewage
systems must be installed because of slow permeability.
Erosion and sedimentation can be controlled by
maintaining an adequate plant cover.

On irrigated cropland, the main concerns in
management are proper use of irrigation water,
controlling erosion, and maintaining or improving fertility.
Incorporating crop residue into the soil and maintaining
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the content of organic matter increase water infiltration
-and improve tilth. Applications of manure and
commercial fertilizers that contain nitrogen and
phosphorus are needed to maintain fertility. A tillage pan
forms easily if this soil is tilled when it is wet. Chiseling
or subsoiling breaks up tillage pans and improves water
infiltration. Light, frequent applications of irrigation water
are needed to prevent soil loss because of the slope.
Land leveling is needed for the uniform distribution of
water.

Management concerns on nonirrigated cropland are
conserving soil moisture, protecting the soil from erosion,
and maintaining fertility. Stubble muich tillage and
incorporating crop residue into the soil are essential in
protecting the soil from erosion, improving tilth, and
conserving moisture. Terracing and contour tillage are
needed to reduce erosion. A tillage pan forms easily if
this soil is tilled when it is wet. Tillage should be kept to
a minimum.

This soil is in capability subclass Ve, irrigated and
nonirrigated; in the Clayey Foothill range site; and in
plant adaptability group F-1.

63—Heldt clay, 9 to 15 percent slopes. This is a
deep and well drained soil on hill slopes and alluvial
fans. It formed in calcareous, clayey material derived
dominantly from mudstone and shale. The average
annual precipitation is 13 to 17 inches, the average
annual air temperature is 47° F, and the average frost-
free season is 126 to 142 days. Elevation is 5,200 to
6,500 feet.

Typically, the surface layer is moderately alkaline and
mildly alkaliné, grayish brown and light olive brown clay
about 6 inches thick. The subsoil is moderately alkaline
and mildly alkaline, light yellowish brown clay 36 inches
thick. The substratum to a depth of 60 inches is
moderately alkaline, light yellowish brown clay.

Included in mapping are small areas of Denver soils in
positions similar to those of the Heldt soil, Nunn and Uim
soils on fans, Renohill and Razor soils on ridges and hill
slopes, and Manzanola soils on hill slopes. Also included
are small areas of Urban land. The included soils and
Urban land make up about 15 percent of the total
acreage.

Permeability of this Heldt soil is slow. The available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is rapid, and water erosion is a
severe hazard. Soil blowing is a moderate hazard. The
shrink-swell potential is high. Rock fragments make up 0
to 15 percent of the volume.

This soil is used mainly for grazing and pasture. In a
few areas it is used for community development and
crops.

The native vegetation is mainly western wheatgrass,
green needlegrass, and blue grama. The average annual
production of air-dry vegetation ranges from 600 to 1,200
pounds per acre. Small pastures commonly are severely
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overgrazed and eroded. Livestock in small pastures
should be kept in pens. The rest of the pasture can be
used as exercise areas and for very limited grazing.
Seeding speeds the revegetation of areas depleted by
heavy grazing, cultivation, or other disturbances. Proper
grazing use is needed to prevent depletion because this
soil is difficult to revegetate. Grazing when the soil is wet
results in compaction of the surface layer, poor tilth, and
excessive runoff.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are limited by the siope
and the clayey surface layer and subsoil, which make
tillage difficult. A mulch of plant residue helps reduce
runoff, improve tilth, and conserve moisture. Planting on
the contour helps conserve moisture and reduce erosion.
Deep cuts made in land grading should be covered with
a layer of topsoil. Supplemental irrigation is needed at
planting time and during dry periods.

The areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate heavy flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The main limitations to use of this Heldt soil for
homesite development are the shrink-swell potential,
slope, low strength, and slow permeability. The effects of
shrinking and swelling can be minimized by proper
engineering design and by backfilling with material that
has a low shrink-swell potential and installing surface
and subsurface drains near foundations. Properly
installed tile drains below the foundation and minimal
surface watering near the foundation help prevent

.seepage into basements and minimize the effects of

shrinking and swelling. Buildings and roads should be
designed to offset the limited ability of the soil to support
a load. The risk of settlement can be minimized by
compacting the building site before construction begins.
Special sewage systems must be installed because of
the slope and slow permeability. Effluent from an
absorption field can surface downslope and create a
health hazard. Topsoil can be stockpiled and used to
reclaim areas disturbed by cutting and filling. Cuts and
fills should be seeded or mulched.

Most of the areas that are used for nonirrigated crops
are severely eroded. Seeding them to grass helps to
check erosion.

This soil is in capability subclass Vle, irrigated and
nonirrigated; in the Clayey Foothill range site; and in
plant adaptability group F-1.

64—Herbman-Sprucedale-Rock outcrop complex, 9
to 15 percent slopes. The areas of this complex are on
mountain side slopes, summits, and ridges that have an
east, west, or south aspect. The average annual
precipitation is 17 to 20 inches, the average annual air
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temperature is 41° to 43° F, and the average frost-free
season ranges from 55 to 75 days. Elevation is 7,600 to
9,500 feet.

Herbman soil makes up 35 percent of this complex,
Sprucedale soil makes up 30 percent, and Rock outcrop
makes up 15 percent. The Herbman soil is on ridges and
side slopes, the Sprucedale soil is on side slopes and
summits, and Rock outcrop is on ridges.

Included in mapping are small areas of Earcree soils in
drainageways and on toe slopes, Troutdale soils on side
slopes, Legault soils on north-facing ridges, directly
under coniferous trees, and Rogert soils on ridges that
have hard bedrock. Also included are small areas where
the bedrock is less resistant to weathering; in these
areas there are no stones on the surface and no Rock
outcrop. Also included are small areas of Urban land.
The included areas make up about 20 percent of the
total acreage.

The Herbman soil is shallow and well drained. It
formed in noncalcareous, stony, gravelly, and loamy
material derived from igneous and metamorphic rocks.

Typically, the surface layer is slightly acid, dark grayish
brown stony sandy loam about 4 inches thick. The layer
below that is neutral, brown to dark brown very gravelly
sandy loam about 9 inches thick. Soft schist is at a
depth of 13 inches.

Permeability of the Herbman soil is moderately rapid.
The available water capacity is low. The effective rooting
depth is 7 to 20 inches. Runoff is rapid, and water
erosion is a severe hazard. Soil blowing is a slight
hazard. The depth to soft bedrock ranges from 7 to 20
inches. The shrink-swell potential is low. Rock fragments
make up 35 to 80 percent of the volume.

The Sprucedale soil is shallow and well drained. It
formed in noncalcareous, micaceous, gravelly, and loamy
alluvial and colluvial material derived from igneous and
metamorphic rocks.

Typically, the surface layer is neutral, dark grayish
brown gravelly sandy loam about 6 inches thick. The
subsoil is neutral, brown to dark brown gravelly sandy
loam 6 inches thick. Soft schist is at a depth of 12
inches.

Permeability of the Sprucedale soil is moderately rapid.
The available water capacity is low. The effective rooting
depth is 10 to 20 inches. Runoff is rapid, and water
erosion is a severe hazard. Soil blowing is a slight
hazard. The depth to soft bedrock ranges from 10 to 20
inches. The shrink-swell potential is low. Rock fragments
make up 0 to 35 percent of the volume.

Rock outcrop consists of exposures of igneous and
metamorphic bedrock, talus, and large boulders. In areas
of Rock outcrop, plants can take root only in cracks and
fissures. Runoff is rapid, but water erosion is only a slight
hazard on most rock surfaces.

In most places the soils are used as woodland, as
habitat for wildlife and as recreation areas. In a few
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places they are used for grazing and community
development.

The native vegetation is mainly an overstory of
ponderosa pine and Douglas-fir and an understory of
common juniper, mountainmahogany, and a variety of
grasses and forbs. The wooded areas are managed
mainly as habitat for wildlife, as watershed, and for
recreation uses. Some wooded areas are included in or
are adjacent to residential communities; consequently,
their esthetic value is of major importance. Thinning
overcrowded stands and removing dead trees help
reduce susceptibility to insect attack and help keep the
trees healthy and productive. In constructing access
roads, the design of a road drainage system and the
placement of culverts are critical in controlling erosion.
Spoil from excavations must be protected to prevent rill
and gully erosion and sloughing. Small pastures
commonly are severely overgrazed and eroded.
Livestock in small pastures should be kept in pens. The
rest of the pasture can be used as exercise areas and
for very limited grazing.

Grasses, shrubs, trees, and garden plants are difficult
to establish and maintain because of the shallowness to
rock, the slope, the small and large stones, and the
short growing season. A muich of plant residue helps
reduce runoff, improve tilth, and conserve moisture.
Applications of manure and of nitrogen and phosphate
fertilizers are needed to maintain fertility. Planting on the
contour helps conserve moisture and reduce erosion.
Selecting adapted plants is essential in establishing
plantings. Pebbles and cobbles on the surface should be
removed for best results in landscaping, particularly for
lawns. Supplemental irrigation is needed at planting time
and during dry periods.

The main limitations to use of the Herbman and
Sprucedale soils for homesite development are the slope
and shallowness to rock. The deep cuts needed to
provide a sufficiently level building site can expose
bedrock. Preserving the existing plant cover during
construction helps to control erosion. Cuts and fills
should be seeded or mulched. In constructing roads and
streets in residential communities, the same practices
are needed that help control erosion on access roads in
wooded areas. The steepness of the slope is a concern
in installing septic tank absorption fields. Absorption lines
should be installed on the contour. Where the density of
housing is moderate to high, a community sewage
system is needed to prevent contamination of the water
supply as a result of seepage along the bedrock contact.

This complex is in capability subclass Vie. The
Herbman and Sprucedale soils are in the Mixed Conifer
woodland group and in plant adaptability group M-6.

65—Herbman-Sprucedale-Rock outcrop complex,
15 to 30 percent slopes. The areas of this complex are
on mountain side slopes, summits, and ridges that have
an east, west, or south aspect. The average annual
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precipitation is 17 to 20 inches, the average annual air
temperature is 41° to 43° F, and the-average frost-free
season ranges from 55 to 75 days. Elevation is 7,600 to
9,500 feet.

Herbman soil makes up 40 percent of this complex,
Sprucedale soil makes up 25 percent, and Rock outcrop
makes up 15 percent. Herbman soil is on ridges and side
slopes, Sprucedale soil is on side slopes and summits,
and Rock outcrop is on ridges.

Included in mapping are small areas of Earcree soils in
drainageways and on toe slopes, Troutdale soils on side
slopes, Legault soils on north-facing ridges, directly
under coniferous trees, and Rogert soils on ridges that
have hard bedrock. Also included are small areas where
the bedrock is less resistant to weathering; in these
areas there are no stones on the surface and no Rock
outcrop. Also included are small areas of Urban land.
The included areas make up about 20 percent of the
total acreage.

The Herbman soil is shallow and well drained. It
formed in noncalcareous, stony, gravelly, and loamy
material derived from igneous and metamorphic rocks.

Typically, the surface layer is slightly acid, dark grayish
brown stony sandy loam about 4 inches thick. The layer
below that is neutral, brown to dark brown very gravelly
sandy loam about 9 inches thick. Soft schist is at a
depth of 13 inches.

Permeability of the Herbman soil is moderately rapid.
The available water capacity is low. The effective rooting
depth is 7 to 20 inches. Runoff is rapid, and water
erosion is a severe hazard. Soil blowing is a slight
hazard. The depth to soft bedrock ranges from 7 to 20
inches. The shrink-swell potential is low. Rock fragments
make up 35 to 80 percent of the volume.

The Sprucedale soil is shallow and well drained. It
formed in noncalcareous, micaceous, gravelly, and loamy
alluvial and colluvial material derived from igneous and
metamorphic rocks.

Typically, the surface layer is neutral, dark grayish
brown gravelly sandy loam about 6 inches thick. The
subsoil is neutral, brown to dark brown gravelly sandy
loam 6 inches thick. Soft schist is at a depth of 12
inches.

Permeability of the Sprucedale soil is moderately rapid.
The available water capacity is low. The effective rooting
depth is 10 to 20 inches. Runoff is rapid, and water
erosion is a severe hazard. Soil blowing is a slight
hazard. The depth to soft bedrock ranges from 10 to 20
inches. The shrink-swell potential is low. Rock fragments
make up 0 to 35 percent of the volume.

Rock outcrop consists of exposures of igneous and
metamorphic bedrock, talus, and large boulders. In areas
of Rock outcrop, plants can take root only in cracks and
fissures. Runoff is rapid, but water erosion is only a slight
hazard on most rock surfaces.

In most places the soils in this complex are used as
woodland, as habitat for wildlife, and as recreation areas.
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In a few places they are used for community
development and grazing.

The native vegetation is mainly an overstory of
ponderosa pine and Douglas-fir and an understory of
common juniper, mountainmahogany, and a variety. of
grasses and forbs. The wooded areas are managed
mainly as habitat for wildlife, as watershed, and for
recreation uses. Some wooded areas are included in or
are adjacent to residential communities; consequently,
their esthetic value is of major importance. Thinning
overcrowded stands and removing dead trees help
reduce susceptibility to insect attack and help keep the
trees healthy and productive. In constructing access
roads, the design of a road drainage system and the
placement of culverts are critical in controlling erosion.
Spoil from excavations must be protected to prevent rill
and gully erosion and sloughing. Small pastures
commonly are severely overgrazed and eroded.
Livestock in small pastures should be kept in pens. The
rest of the pasture can be used as exercise areas and
for very limited grazing.

Grasses, shrubs, trees, and garden plants are difficult
to establish and maintain because of the shallowness to
rock, the slope, the small and large stones, and the
short growing season. A muich is essential in
establishing good stands of plantings on steep cut and
fill slopes. Applications of manure and of nitrogen and
phosphate fertilizers are needed to maintain fertility.
Planting on the contour helps conserve moisture and
reduce erosion. Selecting adapted plants is essential in
establishing plantings. Pebbles and cobbles on the
surface should be removed for best results in
landscaping, particularly for lawns. Supplemental
irrigation is needed at planting time and during dry
periods.

The main limitations to use of the Herbman and
Sprucedale soils for homesite development are slope
and shallowness to rock. The deep cuts needed to
provide a sufficiently level building site can expose
bedrock. Preserving the existing plant cover during
construction helps control erosion. In constructing roads
and streets in residential communities, the same
practices are needed that help control erosion on access
roads in wooded areas. The steepness of the slope is a
concern in installing septic tank absorption fields.
Absorption lines should be installed on the contour.
Where the density of housing is moderate to high, a
community sewage system is needed to prevent
contamination of the water supply as a result of seepage
along the bedrock contact.

This complex is in capability subclass Vie. The
Herbman and Sprucedale soils are in the Mixed Conifer
woodland group and in plant adaptability group M-6.

66—Kittredge-Earcree complex, 3 to 9 percent
slopes. These soils are on terraces, fans, and mountain
toe slopes and in drainageways. The average annual



Golden Area, Colorado

precipitation is 17 to 20 inches, the average annual air
temperature is 41° to 43° F, and the average frost-free
season ranges from 55 to 75 days. Elevation is 7,600 to
9,500 feet.

Kittredge soil makes up 60 percent of this complex,
and Earcree soil makes up 25 percent. Kittredge soil is
on toe slopes and terraces, and Earcree soil is on fans
and in drainageways. The areas of these soils are so
intricately intermingled that it was not practical to map
them separately.

Included in mapping are small areas of Troutdale soils
on side siopes, Rogert soils on ridges, the poorly drained
Venable soils on flood plains and low terraces, and
Cryofluvents on flood plains. Also included are small
areas of Urban land. The included soils and Urban land
make up about 15 percent of the total acreage.

The Kittredge soil is deep and well drained. It formed
in loamy alluvium and colluvium derived from igneous
and metamorphic rocks.

Typically, the surface layer is slightly acid, dark grayish
brown sandy loam about 8 inches thick. The subsoil in
the upper 31 inches is slightly acid, dark grayish brown
and grayish brown sandy clay loam. In the lower 12
inches it is neutral, dark brown sandy loam. The
substratum to a depth of 60 inches is neutral, brown
sandy loam.

Permeability of the Kittredge soil is moderate. The
available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is slow to
medium, and water erosion is a slight to moderate
hazard. Soil blowing is a moderate hazard. The shrink-
swell potential is low. Rock fragments make up 0 to 35
percent of the volume.

The Earcree soil is deep and well drained. It formed in
loamy alluvium and colluvium derived dominantly from
igneous and metamorphic rocks.

Typically, the surface layer is neutral, very dark grayish
brown gravelly sandy loam about 11 inches thick. The
subsoil is neutral, very dark grayish brown gravelly sandy
loam about 34 inches thick. The substratum to a depth
of 80 inches is neutral, dark grayish brown gravelly
sandy loam.

Permeability of the Earcree soil is moderately rapid.
The available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is slow, and
water erosion is a slight hazard. Soil blowing is a
moderate hazard. The shrink-swell potential is low. Rock
fragments make up 15 to 35 percent of the volume.

These soils are used mainly for grazing and as
recreation areas and wildlife habitat. In a few places they
are used as hayland and for community development.

The native vegetation is mainly Arizona fescue,
mountain muhly, Parry oatgrass, and bluegrass. The
average annual production of air-dry vegetation ranges
from 800 to 1,800 pounds per acre. Proper grazing use
and a planned grazing system are needed to maintain
the quality and quantity of desirable plants and to
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prevent erosion. Periodic deferment of grazing during the
growing season helps maintain or improve the range
condition. Where the range vegetation has seriously
deteriorated, seeding is needed. Grazing when the soil is
wet results in compaction of the surface layer, poor tilth,
and excessive runoff. Small pastures commonly are
severely overgrazed and eroded. Livestock in small
pastures should be kept in pens. The rest of the pasture
can be used as exercise areas and for very limited
grazing.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are restricted by the
short growing season and small stones. Selecting
climatically adapted plants is essential in establishing
plantings. Applications of manure and commercial
fertilizers that contain nitrogen and phosphorus are
needed to maintain fertility. Mulching and irrigation are
needed to establish seeded grasses and other small
plants. The removal of pebbles in disturbed areas is
required for best results in landscaping, particularly for
lawns. Deep cuts made in land grading should be
covered with a layer of topsoil.

The small areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate increased flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The main limitation to use of the soils for homesite
development is seepage. Effluent from an absorption
field can surface downslope and create a health hazard.
Where the density of housing is moderate to high, a
community sewage system is needed to prevent
contamination of the water supply by seepage. Topsoil
can be stockpiled and used to reclaim areas disturbed
by cutting and filling. Cuts and fills should be seeded or
mulched. Erosion and sedimentation can be controlled
by maintaining an adequate plant cover. Some areas can
be used as greenbelts and parks that are planted with
native vegetation and other adapted plants.

Areas that are used for crops commonly are gullied.
Seeding them to grass helps prevent further erosion.

These soils are in capability subclass Vle, in the
Loamy Park range site, and in plant adaptability
group M-1.

67—Kittredge-Earcree complex, 9 to 20 percent
slopes. These soils are on terraces, fans, and mountain
toe slopes and in drainageways. The average annual
precipitation is 17 to 20 inches, the average annual air
temperature is 41° to 43° F, and the average frost-free
season ranges from 55 to 75 days. Elevation is 7,600 to
9,500 feet.

Kittredge soil makes up 45 percent of this complex,
and Earcree soil makes up 40 percent. Kittredge soil is
on toe slopes and terraces, and Earcree soil is on fans
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and in drainageways. The areas of these soils are so
intricately intermingled that it was not practical to map
them separately.

Included in mapping are small areas of Troutdale soils
on side slopes, Rogert soils on ridges, poorly drained
Venable soils on flood plains and low terraces, and
Cryofluvents on flood plains. Also included are small
areas of Urban land. The included soils and Urban land
make up about 15 percent of the total acreage.

The Kittredge soil is deep and well drained. It formed
in loamy alluvium and colluvium derived from igneous
and metamorphic rocks.

Typically, the surface layer is slightly acid, dark grayish
brown sandy loam about 8 inches thick. The subsoil in
the upper 31 inches is slightly acid, dark grayish brown
and grayish brown sandy clay loam. In the lower 12
inches it is neutral, dark brown sandy loam. The
substratum to a depth of 60 inches is neutral, brown
sandy loam.

Permeability of the Kittredge soil is moderate. The
available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is medium to
rapid, and water erosion is a moderate to severe hazard.
Soil blowing is a moderate hazard. The shrink-swell
potential is low. Rock fragments make up 0 to 35
percent of the volume.

The Earcree soil is deep and well drained. It formed in
loamy alluvium and colluvium derived dominantly from
igneous and metamorphic rocks.

Typically, the surface layer is neutral, very dark grayish
brown gravelly sandy loam about 11 inches thick. The
subsoil is neutral, very dark grayish brown gravelly sandy
loam about 34 inches thick. The substratum to a depth
of 60 inches is neutral, dark grayish brown gravelly
sandy loam.

Permeability of the Earcree soil is moderately rapid.
The available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is medium.
Water erosion and soil blowing are moderate hazards.
The shrink-swell potential is low. Rock fragments make
up 15 to 35 percent of the volume.

The soils are used mainly for grazing and as
recreation areas and habitat for wildlife. In a few places
they are used as hayland and for community
development.

The native vegetation is mainly Arizona fescue,
mountain muhly, Parry oatgrass, and bluegrass. The
average annual production of air-dry vegetation ranges
from 800 to 1,800 pounds per acre. Proper grazing use
and a planned grazing system are needed to maintain
the quality and quantity of desirable plants and to
prevent erosion. Periodic deferment of grazing during the
growing season helps maintain or improve the range
condition. Where the range vegetation has seriously
deteriorated, seeding is needed. Grazing when the soil is
wet results in compaction of the surface layer, poor tilth,
and excessive runoff. Small pastures commonly are
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severely overgrazed and eroded. Livestock in small
pastures should be kept in pens. The rest of the pasture
can be used as exercise areas and for very limited
grazing.

The establishment and maintenance of grasses,
shrubs, trees and garden plants are restricted by the
short growing season, small stones, and slope. Selecting
climatically adapted plants is essential in establishing
plantings. The removal of pebbles in disturbed areas is
required for best results in landscaping, particularly for
lawns. Planting on the contour helps conserve moisture
and reduce erosion. Applications of manure and
commercial fertilizers that contain nitrogen and
phosphorus are needed to maintain fertility. Mulching
and irrigation are needed to establish grasses and other
small seeded plants. Deep cuts made in land grading
should be covered with a layer of topsoil.

The small areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate increased flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The main limitations to use of the soils for homesite
development are seepage and slope. The steepness of
the slope is a concern in installing septic tank absorption
fields. Absorption lines should be installed on the
contour. Effiuent from an absorption field can surface
downslope and create a heaith hazard. Where the
density of housing is moderate to high, a community
sewage system is needed to prevent contamination of
the water supply by seepage. Topsoil can be stockpiled
and used to reclaim areas disturbed by cutting and filling.
Cuts and fills should be seeded or mulched. Erosion and
sedimentation can be controlled by maintaining an
adequate plant cover. Some areas can be used as
greenbelts and parks that are planted with native
vegetation and other adapted plants.

Areas that are used for crops commonly are gullied.
Seeding them to grass helps prevent further erosion.

These soils are in capability subclass Vle, in the
Loamy Park range site, and in plant adaptability
group M-1.

68—Kittredge-Venable complex, 0 to 15 percent
slopes. These soils are on alluvial valley floors, flood
plains, fans, and mountain toe slopes. The average
annual precipitation is 17 to 20 inches, the average
annual air temperature is 41° to 43° F, and the average
frost-free season ranges from 55 to 75 days. Elevation is
7,200 to 9,500 feet.

Kittredge soil makes up 50 percent of this complex,
and Venable soil makes up 35 percent. Kittredge soil is
comparatively steep and is on toe slopes and fans, and
Venable soil is less sloping and is on flood plains and
alluvial valley floors. The areas of these soils are so
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intricately intermingled that is was not practical to map
them separately.

Included in mapping are small areas of Earcree soils
on fans, Troutdale soils on side slopes, Rosane soils on
low terraces, and soils that have gravel on the surface.
Also included are small areas of Urban land. The
included soils and Urban land make up about 15 percent
of the total acreage.

The Kittredge soil is deep and well drained. it formed
in loamy alluvium and colluvium derived from igneous
and metamorphic rocks.

Typically, the surface layer is slightly acid, dark grayish
brown sandy loam about 8 inches thick. The subsoil in
the upper 31 inches is slightly acid, dark grayish brown
and grayish brown sandy clay loam. In the lower 12
inches it is neutral, dark brown sandy loam. The
substratum to a depth of 60 inches is neutral, brown
sandy loam. :

Permeability of the Kittredge soil is moderate. The
available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is medium.
Water erosion and soil blowing are moderate hazards.
The shrink-swell potential is low. Rock fragments make
up O to 35 percent.

The Venable soil is deep and poorly drained. It formed
in loamy alluvium derived from igneous and metamorphic
rocks.

Typically, the surface layer is neutral, very dark grayish
brown loam about 5 inches thick. The subsoil in the
upper 9 inches is neutral, very dark grayish brown sandy
clay loam. In the lower 29 inches it is neutral, dark
grayish brown clay loam that is mottled throughout. The
substratum to a depth of 60 inches is neutral, grayish
brown sandy loam that is mottled throughout.

Permeability of the Venable soil is moderate. The
available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is slow to medium,
and water erosion is a slight to moderate hazard. Soil
blowing is a slight hazard. A seasonal high water table is
at a depth of 6 to 30 inches in spring and summer. In
some areas this soil has been drained artificially or by
gullying. It is subject to very brief periods of flooding in
spring and summer. The depth to bedrock is more than
60 inches. The shrink-swell potential is low. Rock
fragments make up 0 to 15 percent of the volume.

The soils are used for grazing, as pasture, hayland,
wildlife habitat, and recreation areas, and for community
development.

The native vegetation is mainly Arizona fescue,
mountain muhly, and Parry oatgrass on the Kittredge soil
and tufted hairgrass, Canada sedge, and Baltic rush on
the Venable soil. The average annual production of air-
dry vegetation ranges from 800 to 1,800 pounds per
acre on the Kittredge soil and from 2,000 to 4,000
pounds per acre on the Venable soil. Proper grazing use
and a planned grazing system are needed to maintain
the quality and quantity of desirable plants and to
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prevent erosion. Periodic deferment of grazing during the
growing season helps to maintain or improve the range
condition. Grazing when the soil is wet results in
compaction of the surface layer, poor tilth, and excessive
runoff. Seeding speeds revegetation in areas depleted by
heavy grazing, cultivation, or other disturbances.

If these soils are used for hay and as pasture, the
main limitations are the short growing season and, on
the Venable soil, wetness. Proper stocking rates, pasture
rotation, and restricted grazing during wet periods help to
keep the pasture in good condition and to protect the
soil from erosion. Wetness limits the choice of plants
and the period of cutting or grazing. Irrigation water can
be applied by contour furrows or sprinklers. Small
pastures commonly are severely overgrazed and eroded.
Livestock in small pastures should be kept in pens. The
rest of the pasture can be used as exercise areas and
for very limited grazing.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are restricted by the
short growing season, by the slope on the Kittredge soil,
and by wetness on the Venable soil. Selecting adapted
plants is essential in establishing plantings. Planting on
the contour helps conserve moisture and reduce erosion.
A mulch of plant residue helps reduce runoff, improve
tilth, and conserve moisture. Applications of manure and
commercial fertilizers that contain nitrogen and
phosphorus are needed to maintain fertility. Deep cuts
made in land grading should be covered with a layer of
topsoil. Supplemental irrigation is needed at planting time
and during dry periods.

The small areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate increased flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The main limitations to use of the soils for homesite
development are wetness and flooding on the Venable
soil and slope on the Kittredge soil. Structures to divert
runoff from buildings and roads are needed, and
drainage is needed on the Venable soil. Effluent from an
absorption field can surface downslope and create a
health hazard. Where the density.of housing is moderate
to high, a community sewage system is needed to
prevent seepage from contaminating the water supply.
Topsoil can be stockpiled and used to reclaim areas
disturbed by cutting and filling. Cuts and fills should be
seeded or mulched. Erosion and sedimentation can be
controlled by maintaining an adequate plant cover. Areas
that are planted with native vegetation and other
adapted plants can be used as greenbelts and parks.

These soils are in capability subclass Vle. The
Kittredge soil is in the Loamy Park range site and in
plant adaptability group M-1. The Venable soil is in the
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Mountain Meadow range site and in plant adaptability
group M-2.

69—Laporte Variant complex, 15 to 60 percent
slopes. These soils are on hill slopes, shoulders, and
fans associated with the hogbacks of the Fort Hays
Limestone Member of the Niobrara Formation. The
average annual precipitation is 15 to 17 inches, the
average annual air temperature is 47° F, and the
average frost-free season is 126 to 142 days. Elevation
is 5,600 to 6,500 feet.

Laporte Variant soil makes up 60 percent of this
complex, a moderately deep soil makes up 15 percent,
and a deep soil makes up 10 percent. The Laporte
Variant soil is on shoulders and hill slopes, the
moderately deep soil is on hill slopes and fans, and the
deep soil is on fans. The areas of these soils are so
intricately intermingled that it was not practical to map
them separately.

Included in mapping and making up about 15 percent
of the total acreage are small areas of Rock outcrop on
ridge crests.

The Laporte Variant soil is shallow and well drained. it
formed in calcareous, channery, loamy material derived
from limestone and shale.

Typically, the surface layer is moderately alkaline,
grayish brown, channery loam about 4 inches thick. The
layer below that is moderately alkaline, grayish brown
channery loam 6 inches thick. The underlying material is
moderately alkaline, pale brown channery loam 8 inches
thick. Soft, white limestone is at a depth of 18 inches.

Permeability of the Laporte Variant soil is moderate.
The available water capacity is low. The effective rooting
depth is 10 to 20 inches. Runoff is rapid, and water
erosion is a severe hazard. Soil blowing is only a slight
hazard. The depth to soft bedrock ranges from 10 to 20
inches. The shrink-swell potential is low. Rock fragments
make up 15 to 35 percent of the volume.

The moderately deep soil is well drained. It formed in
calcareous, channery, loamy material derived from
limestone and shale.

Typically, the moderately deep soil is channery loam
about 20 to 40 inches deep. It overlies limestone and
shale.

Permeability of the moderately deep soil is moderate.
The available water capacity is low. The effective rooting
depth is 20 to 40 inches. Runoff is rapid, and water
erosion is a severe hazard. Soil blowing is a slight
hazard. The depth to soft bedrock ranges from 20 to 40
inches. The shrink-swell potential is low. Rock fragments
make up 15 to 35 percent of the volume.

The deep soil is well drained. It formed in calcareous,
channery, loamy material derived from limestone and
shale.

Typically, the deep soil is channery clay loam to a
depth of 60 inches or more.

Soil Survey

Permeability of the deep soil is moderate. The
available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is rapid, and water
erosion is a severe hazard. Soil blowing is a slight
hazard. The shrink-swell potential is low to moderate.
Rock fragments make up 15 to 35 percent of the
volume.

In most areas these soils are used for grazing, as
pasture, and as habitat for wildlife. In a few areas they
are used as a source of limestone and decorative rock.

The native vegetation is mainly big bluestem,
mountainmahogany, Griffith wheatgrass, and sideoats
grama. The average annual production of air-dry
vegetation ranges from 300 to 700 pounds per acre.
Proper grazing use and a planned grazing system are
needed to maintain the quality and quantity of desirable
plants and to prevent erosion. Periodic deferment of
grazing during the growing season helps maintain or
improve the range condition. The soils are difficult to
revegetate; therefore, proper grazing use is needed to
prevent depletion. The steepness of slopes limits access
by livestock and promotes overgrazing of the less
sloping areas. Small pastures commonly are severely
overgrazed and eroded. Livestock in small pastures
should be kept in pens. The rest of the pasture can be
used as exercise areas and for very limited grazing.

Grasses, shrubs, trees, and garden plants are difficult
to establish and maintain on the Laporte Variant soil
because of the slope, shallowness to rock, and small
stones. A muich of plant residue helps reduce runoff,
improve tilth, and conserve moisture. Applications of
manure and commercial fertilizers that contain nitrogen
and phosphorus are needed to maintain fertility.
Selecting adapted plants is essential in establishing
plantings. Planting on the contour helps conserve
moisture and reduce erosion. Pebbles and cobbles on
the surface should be removed for best results in
landscaping, particularly for lawns. Deep cuts made in
land grading should be covered with a layer of topsoil.
Supplemental irrigation is needed at planting time and
during dry periods.

The main limitations to use of the soils for homesite
development are slope and depth to rock. The deep cuts
needed to provide a sufficiently level building site can
expose bedrock. Effluent from an absorption field can
surface downslope and create a health hazard. Where
the density of housing is moderate to high, a community
sewage system is needed to prevent contamination of
the water supply by seepage. Cuts and fills should be
seeded or mulched. Erosion and sedimentation can be
controlled by maintaining an adequate plant cover.

This complex is in capability subclass Vlle. The
Laporte Variant soil is in the Shallow Foothill range site
and in plant adaptability group F-7. The moderately deep
and deep soils are in the Gravelly Foothill range site and
in plant adaptability group F-8.
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70—Lavate sandy loam, 3 to 9 percent slopes. This
is a deep, well drained soil on terraces, hill slopes, and
fans. It formed in reddish, loamy material derived from
sedimentary rocks. The average annual precipitation is
15 to 17 inches, the average annual air temperature is
47° F, and the average frost-free season is 126 to 142
days. Elevation is 5,600 to 6,500 feet.

Typically, the surface layer is neutral, brown to dark
brown sandy loam about 5 inches thick. The upper part
of the subsoil is neutral, brown to dark brown, dark
reddish gray, and reddish brown sandy clay loam 28
inches thick. The lower part of the subsoil and the
substratum to a depth of 60 inches are mildly alkaline,
reddish brown sandy loam.

Included in mapping are small areas of Critchell soils
on fans, Ascalon soils on hill slopes, Rednun soils on
high terraces, and Bernal soils on ridges. Also included
are small areas of Urban land. The included soils and
Urban land make up about 15 percent of the total
acreage.

Permeability of the Lavate soil is moderately slow. The
available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is slow, and water
erosion is a slight hazard. Soil blowing is a moderate
hazard. The shrink-swell potential is low to moderate.
Rock fragments make up 0 to 15 percent of the volume.

This soil is used for grazing and crops, as habitat for
wildlite, for community development, and as recreation
areas.

The native vegetation is mainly western wheatgrass,
blue grama, Sandberg bluegrass, and Griffith
wheatgrass. The average annual production of air-dry
vegetation ranges from 900 to 1,500 pounds per acre.
Proper grazing use and a planned grazing system are
needed to maintain the quality and quantity of desirable
plants and to prevent erosion. Periodic deferment of
grazing during the growing season helps maintain or
improve the range condition. Seeding speeds the
revegetation of areas depleted by heavy grazing,
cultivation, or other disturbances. Small pastures
commonly are severely overgrazed and eroded.
Livestock in small pastures should be kept in pens. The
rest of the pasture can be used as exercise areas and
for very limited grazing.

This soil is well suited to grasses, shrubs, trees, and
garden plants. Applications of manure and of nitrogen
and phosphate fertilizers are needed to maintain fertility.
Leaving plant residue on the surface or incorporating it
into the soil reduces runoff and soil blowing and helps
maintain tilth and the content of organic matter.
Supplemental irrigation is needed at planting time and
during dry periods.

The small areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate increased flows to prevent flooding
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downslope in areas that normally would not be subject to
flooding.

The main limitations to use of the Lavate soil for
homesite development are the shrink-swell potential, low
strength, and slow permeability. The effects of shrinking
and swelling can be minimized by proper engineering
design and by backfilling with material that has a low
shrink-swell potential. Buildings and roads should be
designed to offset the limited ability of the soil to support
a load. The risk of settiement can be minimized by
compacting the building site before construction begins.
Special sewage systems-must be installed because of
the slow permeability. Existing vegetation should be
protected as much as possible during construction.

On irrigated cropland, the main concerns in
management are proper use of irrigation water,
controlling erosion, and maintaining or improving fertility.
Applications of manure and commercial fertilizers that
contain nitrogen and phosphorus are needed to maintain
fertility. Land leveling is needed in some areas for the
uniform distribution of water. Irrigation water should be
applied lightly and frequently to prevent soil loss
because of slope. Tillage should be kept to a minimum.

Management concerns on nonirrigated cropland are
conserving soil moisture, protecting the soil from erosion,
and maintaining fertility. Leaving crop residue on the
surface or incorporating it into the soil reduces runoff
and soil blowing and helps to maintain tilth and the
content of organic matter. Soil blowing can be reduced
by planting crops in alternate strips at right angles to the
prevailing wind. Terraces and diversions help to reduce
runoff and to conserve moisture. Tillage should be kept
to a minimum.

This soil is in capability subclass Ve, irrigated and
nonirrigated; in the Loamy Foothill range site; and in
plant adaptability group F-3.

71—Lavate sandy loam, 9 to 15 percent slopes.
This is a deep, well drained soil on hill slopes and fans.
It formed in reddish, loamy material derived from
sedimentary rocks. The average annual precipitation is
15 to 17 inches, the average annual air temperature is
47° F, and the average frost-free season is 126 to 142
days. Elevation is 5,600 to 6,500 feet.

Typically, the surface layer is neutral, brown to dark
brown sandy loam about 5 inches thick. The upper part
of the subsoil is neutral, brown to dark brown, dark
reddish gray, and reddish brown sandy clay loam 28
inches thick. The lower part of the subsoil and the
substratum to a depth of 60 inches are mildly alkaline,
reddish brown sandy loam.

Included in mapping are small areas of Critchell soils
on fans, Ascalon soils on hill slopes, Rednun soils on
high terraces, and Bernal soils on ridges. Also included
are small areas of Urban land. The included soils and
Urban land make up about 15 percent of the total
acreage.
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Permeability of this Lavate soil is moderately slow. The
available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is medium, and water
erosion and soil blowing are moderate hazards. The
shrink-swell potential is low to moderate. Rock fragments
make up O to 15 percent of the volume.

This soil is used for grazing, for community
development, as habitat for wildlife, and as recreation
areas. In a few areas it is used for crops.

The native vegetation is mainly western wheatgrass,
blue grama, Sandberg bluegrass, and Griffith
wheatgrass. The average annual production of air-dry
vegetation ranges from 900 to 1,500 pounds per acre.
Proper grazing use and a planned grazing system are
needed to maintain the quality and quantity of desirable
plants and to prevent erosion. Periodic deferment of
grazing during the growing season helps maintain or
improve the range condition. Seeding speeds the
revegetation of areas depleted by heavy grazing,
cultivation, or other disturbances. Small pastures
commonly are severely overgrazed and eroded.
Livestock in small pastures should be kept in pens. The
rest of the pasture can be used as exercise areas and
for very limited grazing.

The establishment and maintenance of grasses,
shrubs, trees and garden plants are limited by slope.
Planting on the contour helps to conserve moisture and
reduce erosion. Mulching is essential in establishing
good stands of plantings on steep cut and fill slopes.
Applications of manure and of nitrogen and phosphate
tertilizers are needed to maintain fertility. Supplemental
irrigation is needed at planting time and during dry
periods.

The small areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate increased flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The main limitations to use of the Lavate soil for
homesite development are the shrink-swell potential,
slope, low strength, and slow permeability. The effects of
shrinking and swelling can be minimized by proper
engineering design and by backfilling with material that
has a low shrink-swell potential. Structures to divert
runoff from buildings and roads are needed. Buildings
and roads should be designed to offset the limited ability
of the soil to support a load. The risk of settlement can
be minimized by compacting the building site before
construction begins. Special sewage systems must be
installed because of the slow permeability and slope.
The steepness of slopes is a concern in installing septic
tank absorption fields. Absorption lines should be
installed on the contour. Existing vegetation should be
protected as much as possible during construction.

Soil Survey

Most of the areas that are used for crops are severely
eroded. Seeding them to grass helps control erosion.

This soil is in capability subclass Vle, in the Loamy
Foothill range site, and in plant adaptability group F-3.

72—Lavate-Bernal-Rock outcrop complex, 15 to 30
percent slopes. The areas of this complex are on hill
slopes, fans, ridges, and convex knobs between the
hogback and the mountains. The average annual
precipitation is 15 to 17 inches, the average annual air
temperature is 47° F, and the average frost-free season
is 126 to 142 days. Elevation is 5,600 to 6,500 feet.

Lavate soil makes up 45 percent of this complex,
Bernal soil makes up 25 percent, and Rock outcrop
makes up 15 percent. Lavate soil is on hill slopes and

fans, Bernal soil is on hill slopes, convex knobs, and

ridges, and Rock outcrop is on ridges. The areas are so
intricately intermingled that it was not practical to map
them separately.

Included in mapping are small areas of Critchell soils
on fans, Hargreave soils on ridges and hill slopes,
Haverson soils in drainageways, and soils that have
stones on the surface. Also included are small areas of
Urban land. The included soils and Urban land make up
about 15 percent of the total acreage.

The Lavate soil is deep and well drained. It formed in
reddish, loamy material derived from sedimentary rocks.
Typically, the surface layer is neutral, brown to dark
brown sandy loam about 5 inches thick. The upper part

of the subsoil is neutral, brown to dark brown, dark
reddish gray, and reddish brown sandy clay loam 28
inches thick. The lower part of the subsoil and the
substratum to a depth of 60 inches are mildly alkaline,
reddish brown sandy loam.

Permeability of the Lavate soil is moderately slow. The
available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is rapid, and water
erosion is a severe hazard. Soil blowing is a moderate
hazard. The shrink-swell potential is low to moderate.
Rock fragments make up 0 to 15 percent of the volume.

The Bernal soil is shallow and well drained. it formed
in noncalcareous, mixed material derived from reddish
sandstone.

Typically, the surface layer is slightly acid, reddish gray
sandy loam about 2 inches thick. The subsoil in the
upper 4 inches is slightly acid, reddish brown sandy
loam. In the lower 7 inches it is medium acid, light
reddish brown sandy loam. Hard sandstone is at a depth
of 13 inches.

Permeability of the Bernal soil is moderately rapid. The
available water capacity is low. The effective rooting
depth is 8 to 20 inches. Runoff is rapid, and water
erosion is a severe hazard. Soil blowing is a moderate
hazard. The depth to hard bedrock ranges from 8 to 20
inches. The shrink-swell potential is low. Rock fragments
make up 0 to 15 percent of the volume.
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Rock outcrop consists of exposures of sedimentary
rocks, talus, and large boulders. Rock outcrop is very
slowly permeable or is impermeable. Plants can root only
in cracks and fissures. Runoff is rapid, but erosion is only
a slight hazard.

The soils in this complex are used for grazing, as
habitat for wildlife and as recreation areas, and for
community development.

The native vegetation is mainly western wheatgrass,
blue grama, Griffith wheatgrass, and sideoats grama.
The average annual production of air-dry vegetation
ranges from 900 to 1,500 pounds per acre on the Lavate
soil and from 300 to 700 pounds per acre on the Bernal
soil. Proper grazing use and a planned grazing system
are needed to maintain the quality and quantity of
desirable plants and to prevent erosion. Periodic
deferment of grazing during the growing season helps
maintain or improve the range condition. The soils are
difficult to revegetate; therefore, proper grazing use is
needed to prevent depletion. Small pastures commonly
are severely overgrazed and eroded. Livestock in small
pastures should be kept in pens. The rest of the pasture
can be used as exercise areas and for very limited
grazing.

Grasses, shrubs, trees, and garden plants are difficult
to establish and maintain because of the slope and the
shallowness to rock of the Bernal soil. A mulch of plant
residue helps reduce soil blowing and runoff, improve
tilth, and conserve moisture. Applications of manure and
of nitrogen and phosphate fertilizers are needed to
maintain fertility. Selecting adapted plants is essential in
establishing plantings. Supplemental irrigation is needed
at the time of planting and during dry periods.

The small areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate increased flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The main limitations to the use of the soils for
homesite development are the slope and shallowness to
rock. On the Bernal soil, the deep cuts needed to
provide a sufficiently level building site expose bedrock.
Structures to divert runoff from buildings and roads are
needed. Effluent from an absorption field can surface
downslope and create a health hazard. The steepness of
the slope is a concern in installing septic tank absorption
fields. Absorption lines should be installed on the
contour. Where the density of housing is moderate to
high, a community sewage system is needed to prevent
contamination of the water supply as a result of seepage
along the bedrock contact. Erosion and sedimentation
can be controlled by maintaining an adequate plant
cover. Some areas that are planted with native
vegetation and other adapted plants can be used as
parks.
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This complex is in capability subclass Vle. The Lavate
soil is in the Loamy Foothill range site and in plant
adaptability group F-3. The Bernal soil is in the Shallow
Foothill range site and in plant adaptability group F-7.

73—Lavina loam, very rocky, 0 to 5 percent
slopes. This is a shallow, well drained soil on top of the
volcanic mesas called North and South Table Mountains.
This soil formed in calcareous, clayey alluvium and loess
deposited over hard volcanic rock. The average annual
precipitation is 15 to 17 inches, the average annual air
temperature is 47° F, and the average frost-free season
is 126 to 142 days. Elevation ranges from 5,600 to 6,500
feet.

Typically, the surface layer is neutral, brown to dark
brown loam about 5 inches thick. The subsoil is neutral,
dark yellowish brown clay about 7 inches thick. Hard
latite (fine-grained volcanic rock) is at a depth of 12
inches. Small areas of exposed volcanic rock make up 5
to 10 percent of the surface.

Included in mapping are small areas of Denver and
Kutch soils on hill slopes and terraces, slick spots in
small basins, and Baller Variant soils on ridges. The
included areas make up about 10 percent of the total
acreage.

Permeability of this Lavina soil is stow. The available
water capacity is low. The effective rooting depth is 10
to 20 inches. Runoff is slow, and water erosion and soil
blowing are slight hazards. The depth to hard bedrock
ranges from 10 to 20 inches. The shrink-swell potential
is moderate to high. Rock fragments make up 0 to 15
percent of the volume.

This soil is used mainly for grazing and as recreation
areas and habitat for wildlife. In a few places it is used
as a source of aggregate.

The native vegetation is mainly big bluestem,
mountainmahogany, Griffith wheatgrass, and sideoats
grama. The average annual production of air-dry
vegetation ranges from 300 to 700 pounds per acre.
Proper grazing use and a planned grazing system are
needed to maintain the quality and quantity of desirable
plants and to prevent erosion. Periodic deferment of
grazing during the growing season helps maintain or
improve the range condition. Seeding speeds the
revegetation of areas depleted by heavy grazing or other
disturbances. Mechanical treatment is not practical
because the surface is rocky. Grazing when the soil is
wet results in compaction of the surface layer, poor tilth,
and excessive runoff. Small pastures commonly are
severely overgrazed and eroded. Livestock in small
pastures should be kept in pens. The rest of the pasture
can be used as exercise areas and for very limited
grazing.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are limited by the
shallowness to rock and exposed bedrock, which make
tillage difficult. A mulch of plant residue helps reduce soil
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blowing and runoff, improve tilth, and conserve moisture.
Applications of manure and commercial fertilizers that
contain nitrogen and phosphorus are needed to maintain
fertility. Selecting adapted plants is essential in
establishing plantings. Supplemental irrigation is needed
at planting time and during dry periods.

The main limitations to use of the Lavina soil for
homesite development are its shallowness to rock and
the shrink-swell potential. The deep cuts needed to
provide a sufficiently level building site can expose
bedrock. Effluent from an absorption field can surface
downslope and create a health hazard. The effects of
shrinking and swelling can be minimized by proper
engineering design and by backfilling with material that
has a low shrink-swell potential and installing surface
and subsurface drains near foundations. Erosion and
sedimentation can be controlled by maintaining an
adequate plant cover.

This soil is in capability subclass Vls, in the Shallow
Foothill range site, and in plant adaptability group F-7.

74—Lebsack clay loam, saline, 0 to 2 percent
slopes. This is a deep, moderately well drained soil on
flood plains and low terraces. It formed in calcareous,
saline, clayey alluvium derived dominantly from
mudstone and shale. The average annual precipitation is
13 to 17 inches, the average annual air temperature is
47° F, and the average frost-free season is 126 to 142
days. Elevation is 5,200 to 6,500 feet.

Typically, the surface layer is moderately alkaline, dark
gray clay loam about 5 inches thick. The subsoil is
moderately alkaline, dark grayish brown to grayish brown
clay about 18 inches thick. The substratum to a depth of
60 inches is moderately alkaline, light brownish gray
clay. There are visible accumulations of salts and
carbonates throughout the subsoil and substratum.

Included in mapping are small areas of Nunn soils on
fans and terraces, Arvada soils in positions similar to
those of the Lebsack soil, Englewood soils in
drainageways, and Haverson soils on flood plains. Also
included are small areas of Urban land. The included
soils and Urban land make up about 15 percent of the
total acreage.

Permeability of this Lebsack soil is slow. The available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is slow, and water erosion and
soil blowing are slight hazards. A seasonal high water
table is at a depth of 60 to 72 inches in spring and
summer. This soil is subject to rare, brief periods of
flooding in spring and summer. The shrink-swell potential
is high. Rock fragments make up 0 to 15 percent of the
volume.

This soil is used mainly for grazing and as pasture and
habitat for wildlife. In a few places it is used for
community development and for crops.

The native vegetation is mainly alkali sacaton, western
wheatgrass, switchgrass, and saltgrass. The average
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annual production of air-dry vegetation ranges from
1,000 to 3,000 pounds per acre. Proper grazing use and
a planned grazing system are needed to maintain the
quality and quantity of desirable plants and to prevent
erosion. Periodic deferment of grazing during the growing
season helps maintain or improve the range condition.
Revegetation is difficult; therefore, proper grazing use is
needed to prevent depletion. Small pastures commonly
are severely overgrazed and eroded. Livestock in small
pastures should be kept in pens. The rest of the pasture
can be used as exercise areas and for very limited
grazing.

Grasses, shrubs, trees, and garden plants are difficult
to establish and maintain because of the salinity and the
clayey texture. Only those plants that tolerate a saline
condition can survive and grow well on this soil. The clay
loam surface layer and clayey subsoil make tillage
difficult. Mulching, fertilizing, amendments, and irrigation
are needed to establish grasses and other small seeded
plants.

The areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate heavy flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The main limitations to use of the Lebsack soil for
homesite development are the shrink-swell potential, low
strength, flooding, wetness, and corrosivity. The effects
of shrinking and swelling can be minimized by proper
engineering design and by backfilling with material that
has a low shrink-swell potential and installing surface
and subsurface drains near foundations. Properly
installed tile drains below the foundation and minimal
watering near the foundation help prevent seepage into
basements and minimize the effects of shrinking and
swelling. Buildings and roads should be designed to
offset the limited ability of the soil to support a load. The
risk of settlement can be minimized by compacting the
building site before construction begins. Drainage and
structures to divert runoff from roads and building
foundations are needed. Building materials should be
resistant to corrosiveness caused by the saline
condition. Erosion and sedimentation can be controlled
by maintaining an adequate plant cover. Some areas
that are planted with native vegetation and other
adapted plants can be used as greenbelts and parks.

On irrigated cropland, the main concerns in
management are proper use of irrigation water,
controlling erosion, maintaining or improving fertility, and
reducing salinity. The saline condition limits the choice of
crops. Intensive management is required to reduce
salinity and maintain soil productivity. Incorporating crop
residue into the soil and maintaining the content of
organic matter increase water infiltration and improve
tilth. Applications of manure and of nitrogen and
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phosphate fertilizers are needed to maintain fertility.
Land leveling is needed in some areas for the uniform
distribution of water. Tillage should be kept to a
minimum.

This soil is in capability subclasses Vs, irrigated, and
Vis, nonirrigated; in the Salt Meadow range site; and in
plant adaptability group PF-2.

75—Legault-Hiwan stony loamy sands, 5 to 15
percent slopes. These soils are on mountain side
slopes, ridges, and shoulders. The slopes most
commonly face north. The average annual precipitation
is 17 to 20 inches, the average annual air temperature is
41° to 43° F, and the average frost-free season ranges
from 55 to 75 days. Elevation is 7,600 to 10,000 feet.

Legault soil makes up 45 percent of this map unit, and
Hiwan soil makes up 40 percent. The Legault soil is on
side slopes and overlies soft bedrock, and the Hiwan soil
is on side slopes, ridges, and shoulders and overlies
hard bedrock. The areas of these soils are so intricately
intermingled that it was not practical to map them
separately.

Included in mapping are small areas of Earcree soils in
drainageways, Grimstone and Peeler soils on side
slopes, Rock outcrop on shoulders and ridges, and
Herbman soils on side slopes that do not face north.
Also included are small areas of Urban land. The
included areas make up about 15 percent of the total
acreage.

The Legault soil is shallow and well drained. It formed
in acidic, gravelly, stony, and sandy material derived
dominantly from igneous and metamorphic rocks.

Typically, the surface is covered by a 1-inch mat of
partly decomposed leaves, needles, twigs, and bark. The
surface layer is slightly acid, grayish brown stony loamy
sand about 1 inch thick. The subsurface layer is medium
acid, light gray very gravelly loamy sand about 12 inches
thick. Soft bedrock is at a depth of 13 inches.

Permeability of the Legault soil is rapid. The available
water capacity is low. The effective rooting depth is 5 to
20 inches. Runoff is medium to rapid, and water erosion
is a moderate to severe hazard. Soil blowing is a slight
hazard. The depth to soft bedrock ranges from 5 to 20
inches. The shrink-swell potential is low. Rock fragments
make up 35 to 80 percent of the volume.

The Hiwan soil is shallow and well drained. It formed
in acidic, gravelly, stony, and sandy material derived from
igneous and metamorphic rocks.

Typically, the surface layer is medium acid, dark
grayish brown. stony loamy sand about 1 inch thick. The
subsurface layer is strongly acid, very pale brown very
gravelly loamy sand about 14 inches thick. Hard bedrock
is at a depth of 15 inches.

Permeability of the Hiwan soil is rapid. The available
water capacity is low. The effective rooting depth is 5 to
20 inches. Runoff is medium to rapid, and water erosion
is a moderate to severe hazard. Soil blowing is a slight
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hazard. The depth to hard bedrock ranges from 5 to 20
inches. The shrink-swell potential is low. Rock fragments
make up 35 to 80 percent of the volume.

The soils are used mainly as woodland, as recreation
areas, and as habitat for wildlife. In a few places they
are used for community development.

The native vegetation is mainly an overstory of
Douglas-fir and lodgepole pine and an understory of
common juniper, kinnikinnick, grasses, and forbs. The
wooded areas are managed mainly as habitat for wildlife,
as watershed, and for recreation uses. Some wooded
areas are included in or are adjacent to residential
communities; consequently, their esthetic value is of
major importance. Thinning overcrowded stands and
removing dead trees help to reduce susceptibility to
insect attack and to keep the trees healthy and
productive. In constructing access roads, the design of a
road drainage system and the placement of culverts are
critical in controlling erosion. Spoil from excavations
must be protected to prevent rill and gully erosion and
sloughing. Sufficient ground cover is needed to protect
the soil from erosion.

Grasses, shrubs, trees, and garden plants are difficult
to establish and maintain because of the short growing
season, shallowness to rock, small and large stones, low
available water capacity, and slope. Selecting climatically
adapted plants is essential in establishing plantings.
Pebbles and cobbles should be removed for best results
in landscaping, particularly for lawns. Applications of
manure and commercial fertilizers that contain nitrogen
and phosphorus are needed to maintain fertility.
Mulching is essential in establishing good stands on
steep cut and fill slopes. Deep cuts made in land grading
should be covered with a layer of topsoil. Supplemental
irrigation is needed at the time of planting and during dry
periods.

The areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate heavy flows to prevent flooding:
downslope in areas that normally would not be subject to
flooding.

The soils are limited for use as homesites by
shallowness to rock, slope, and seepage. The deep cuts
needed to provide a sufficiently level building site can
expose bedrock. Effluent from an absorption field can
surface downslope and create a health hazard. Where
the density of housing is moderate to high, a community
sewage system is needed to prevent seepage from
contaminating the water supply. Erosion and
sedimentation can be controlled by maintaining an
adequate plant cover.

These soils are in capability subclass Vls, in the
Douglas-fir—Lodgepole Pine woodland group, and in
plant adaptability group M-7.
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76—Legault-Hiwan stony loamy sands, 15 to 30
percent slopes. These soils are on mountain side
slopes, ridges, and shoulders. The slopes most
commonly face north. The average annual precipitation
is 17 to 20 inches, the average annual air temperature is
41° to 43° F, and the average frost-free season ranges
from 55 to 75 days. Elevation is 7,600 to 10,000 feet.

Legault soil makes up 45 percent of this map unit, and
Hiwan soil makes up 40 percent. The Legault soil is on
side slopes and overlies soft bedrock, and the Hiwan soil
is on side slopes, ridges, and shoulders and overlies
hard bedrock. The areas of these soils are so intricately
intermingled that it was not practical to map them
separately.

Included in mapping are small areas of Earcree soils in
drainageways, Grimstone and Peeler soils on side
slopes, Rock outcrop on shoulders and ridges, and
Herbman soils on side slopes that do not face north.
Also included are small areas of Urban land. The
included areas make up about 15 percent of the total
acreage.

The Legault soil is shallow and well drained. It formed
in acidic, gravelly, stony, and sandy material derived
dominantly from igneous and metamorphic rocks.

Typically, the surface is covered by a 1-inch mat of
partly decomposed leaves, needles, twigs, and bark. The
surface layer is slightly acid, grayish brown stony loamy
sand about 1 inch thick. The subsurface layer is medium
acid, light gray very gravelly loamy sand about 12 inches
thick. Soft bedrock is at a depth of 13 inches.

Permeability of the Legault soil is rapid. The available
water capacity is low. The effective rooting depth is 5 to
20 inches. Runoff is rapid, and water erosion is a severe
hazard. Soil blowing is a slight hazard. The depth to soft
bedrock ranges from 5 to 20 inches. The shrink-swell
potential is low. Rock fragments make up 35 to 80
percent of the volume.

The Hiwan soil is shallow and well drained. It formed
in acidic, stony, gravelly, and sandy material derived
dominantly from igneous and metamorphic rocks.

Typically, the surface layer is medium acid, dark
grayish brown stony loamy sand about 1 inch thick. The
subsurface layer is strongly acid, very pale brown very
gravelly loamy sand about 14 inches thick. Hard bedrock
is at a depth of 15 inches.

Permeability of the Hiwan soil is rapid. The available
water capacity is low. The effective rooting depth is 5 to
20 inches. Runoff is rapid, and water erosion is a severe
hazard. Soil blowing is a slight hazard. The depth to hard
bedrock ranges from 5 to 20 inches. The shrink-swell
potential is low. Rock fragments make up 35 to 80
percent of the volume.

In most places the soils are used as woodland,
recreation areas, and habitat for wildlife. In a few places
they are used for community development.

The native vegetation is mainly an overstory of
Douglas-fir and lodgepole pine and an understory of
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common juniper, kinnikinnick, grasses, and forbs. The
wooded areas are managed as habitat for wildlife, as
watershed, and for recreation uses. Some wooded areas
are included in or are adjacent to residential
communities; consequently, their esthetic value is of
major importance. Thinning overcrowded stands and
removing dead trees help to reduce susceptibility to
insect attack and to keep the trees healthy and
productive. In constructing access roads, the design of a
road drainage system and the placement of culverts are
critical in controlling erosion. Spoil from excavations
must be protected to prevent rill and gully erosion and
sloughing. Sufficient ground cover is needed to protect
the soil from erosion.

Grasses, shrubs, trees, and garden plants are difficult
to establish and maintain because of the short growing
season, shallowness to rock, small and large stones, low
available water capacity, and slope. Selecting climatically
adapted plants is essential in establishing plantings.
Pebbles and cobbles should be removed for best results
in landscaping, particularly for lawns. Applications of
manure and commercial fertilizers that contain nitrogen
and phosphorus are needed to maintain fertility.
Mulching is essential in establishing good stands on
steep cut and fill slopes. Deep cuts made in land grading
should be covered with a layer of topsoil. Supplemental
irrigation is needed at the time of planting and during dry
periods. Planting on the contour helps to conserve
moisture and reduce erosion.

The areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate heavy flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The soils are limited for use as homesites by the
shallowness to rock, the slope, and seepage. The deep
cuts needed to provide a sufficiently level building site
can expose bedrock. Structures to divert runoff are
needed where buildings and roads are constructed. The
steepness of slopes is a concern in installing septic tank
absorption fields. Absorption lines should be installed on
the contour. Effluent from an absorption field can surface
downslope and create a health hazard. Where the
density of housing is moderate to high, a community
sewage system is needed to prevent seepage from
contaminating the water supply. Erosion and
sedimentation can be controlied by maintaining an
adequate plant cover.

These soils are in capability subclass Vle, in the
Douglas-fir—Lodgepole Pine woodland group, and in
plant adaptability group M-7.

77—Legault-Hiwan-Rock outcrop complex, 30 to 50
percent slopes. The areas of this complex are on north-
facing mountain side slopes and ridges. The average
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annual precipitation is 17 to 20 inches, the average

" annual air temperature is 41° to 43° F, and the average
frost-free season ranges from 55 to 75 days. Elevation is
7,600 to 10,000 feet.

Legault soil makes up 35 percent of this complex,
Hiwan soil makes up 30 percent, and Rock outcrop
makes up 20 percent. The Legault soil is on side slopes
and ridges over soft bedrock, the Hiwan soil is on side
slopes and ridges over hard bedrock, and Rock outcrop
is on shoulders and ridges. The soils and Rock outcrop
are in areas so intricately intermingled that it was not
practical to map them separately.

Included in mapping are small areas of Tolvar,
Grimstone, and Peeler soils on side slopes and Herbman
and Rogert soils on side slopes that face south, east, or
west. The included soils make up about 15 percent of
the total acreage.

The Legault soit is shallow and well drained. It formed
in acidic, stony, gravelly, and sandy material derived
dominantly from igneous and metamorphic rocks.

Typically, the surface is covered by a 1-inch mat of
partly decomposed leaves, twigs, needles, and bark. The
surface layer is slightly acid, grayish brown very stony
loamy sand about 1 inch thick. The subsurface layer is
medium acid, light gray very gravelly loamy sand about
12 inches thick. Soft bedrock is at a depth of 13 inches.

Permeability of the Legault soil is rapid. The available
water capacity is low. The effective rooting depth is 5 to
20 inches. Runoff is rapid, and water erosion is a severe
hazard. Soil blowing is a slight hazard. The depth to soft
bedrock ranges from 5 to 20 inches. The shrink-swell
potential is low. Rock fragments make up 35 to 80
percent of the volume.

The Hiwan soil is shallow and well drained. It formed
in acidic, stony, gravelly, and sandy material derived
dominantly from igneous and metamorphic rocks.

Typically, the surface is covered by a mat about 1 inch
thick of partly decomposed leaves, twigs, needles, and
bark. The surface layer is medium acid, dark grayish
brown very stony loamy sand about 1 inch thick. The
subsurface layer is strongly acid, very pale brown very
gravelly loamy sand about 14 inches thick. Hard bedrock
is at a depth of 15 inches.

Permeability of the Hiwan soil is rapid. The available
water capacity is low. The effective rooting depth is 5 to
20 inches. Runoff is rapid, and water erosion is a severe
hazard. Soil blowing'is a slight hazard. The depth to hard
bedrock ranges from 5 to 20 inches. The shrink-swell
potential is low. Rock fragments make up 35 to 80
percent of the volume.

Rock outcrop consists of exposures of igneous and
metamorphic rocks, talus, and large boulders. In areas of
Rock outcrop, plants can take root only in cracks and

fissures. Runoff is rapid, but water erosion is only a slight

hazard on most rock surfaces.
In most places, the soils in this complex are used as
woodland, as habitat for wildlife, and as recreation areas.
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In a few places they are used for community
development.

The native vegetation is mainly an overstory of
Douglas-fir and lodgepole pine and an understory of
kinnikinnick, common juniper, grasses, and forbs. The
wooded areas are managed mainly as habitat for wildlife,
as watershed, and for recreation uses. Some wooded
areas include or are adjacent to homesites;
consequently, their esthetic value is of major importance.
Thinning overcrowded stands and removing dead trees
help to reduce susceptibility to insect attack and to keep
the trees healthy and productive. In constructing access
roads, the design of a road drainage system and the
placement of culverts are critical in controlling erosion.
Spoil from excavations must be protected to prevent rill
and gully erosion and sloughing. Sufficient ground cover
is needed to protect the soil from erosion.

Grasses, shrubs, trees and garden plants are difficult
to establish and to maintain because of the large and
small stones, shallowness to rock, slope, the short
growing season, and the low available water capacity.
Selecting climatically adapted plants is essential in
establishing plantings. Planting on the contour helps to
conserve moisture and reduce erosion. Pebbles and
cobbles should be removed from the surface in disturbed
areas for best results in landscaping, particularly for
lawns. A mulch of plant residue helps to reduce runoff,
improve tilth, and conserve moisture. Applications of
manure and commercial fertilizers that contain nitrogen
and phosphorus are needed to maintain soil fertility.
Supplemental irrigation is needed at planting time and
during dry periods.

The main limitations to use of the soils for homesite
development are the slope, shallowness to rock, and
large stones. The deep cuts needed to provide a
sufficiently level building site expose bedrock. The
hazard of erosion increases if the soil is left exposed
during site development. Special sewage systems must
be installed because of depth to rock, slope, and
seepage. Effluent from absorption fields can surface
downslope and create a health hazard. Where the
density of housing is moderate to high, a community
sewage system is needed to prevent seepage from
contaminating the water supply. The steepness of slopes
is a concern in installing septic tank absorption fields.
Absorption lines should be installed on the contour.

This complex is in capability subclass Vlle. The
Legault and Hiwan soils are in the Douglas-fir—
LLodgepole Pine woodland group and in plant adaptability
group M-7.

78—Legault-Tolvar-Rock outcrop complex, 50 to
70 percent slopes. The areas of this complex are on
mountain side slopes that most commonly face north.
The average annual precipitation is 17 to 20 inches, the
average annual air temperature is 41 to 43° F, and the
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average frost-free season is 55 to 75 days. Elevation is
7,000 to 9,500 feet.

This complex is 35 percent Legault soil, 30 percent
Tolvar soil, and 20 percent Rock outcrop. The Legault
soil is on side slopes and ridges, the Tolvar soil is on
side slopes, and Rock outcrop is on shoulders and
ridges. The soils and Rock outcrop are in areas so
intricately intermingled that it was not practical to map
them separately.

Included in mapping are small areas of Hiwan soils in
positions similar to those of the Legault soil and small
areas of Peeler and Grimstone soils on side slopes. The
included soils make up about 15 percent of the total
acreage.

The Legault soil is shallow and well drained. It formed
in acidic, stony, gravelly, and sandy material derived
dominantly from igneous and metamorphic rocks.

Typically, the surface is covered by a 1-inch mat of
partly decomposed leaves, needles, and twigs. The
surface layer is slightly acid, grayish brown very stony
loamy sand about 1 inch thick. The subsurface layer is
medium acid, light gray very gravelly loamy sand about
12 inches thick. Soft granitic rock is at a depth of 13
inches.

Permeability of the Legault soil is rapid. The available
water capacity is low. The effective rooting depth is 5 to
20 inches. Runoff is rapid, and water erosion is a severe
hazard. Soil blowing is a slight hazard. The depth to soft
bedrock ranges from 5 to 20 inches. The shrink-swell
potential is low. Rock fragments make up 35 to 80
percent of the volume.

The Tolvar soil is deep and well drained. It formed in
stony, gravelly, and loamy material derived from igneous
and metamorphic rocks.

Typically, the surface is covered by a 2-inch mat of
partly decomposed needles, twigs, and leaves. The
surface layer is slightly acid, grayish brown very stony
loamy sand about 1 inch thick. The subsurface layer is
strongly acid, white very stony loamy sand about 20
inches thick. The layer below that is strongly acid, light
brown very gravelly sandy loam about 8 inches thick.
The subsoil is strongly acid, light brown very gravelly
sandy clay loam about 31 inches thick.

Permeability of the Tolvar soil is moderate. The
available water capacity is low. The effective rooting
depth is 60 inches or more. Runoff is rapid, and water
erosion is a severe hazard. Soil blowing is a slight
hazard. The shrink-swell potential is low. Rock fragments
make up 35 to 80 percent of the volume.

Rock outcrop consists of exposures of igneous and
metamorphic rocks, talus, and large boulders. In areas of
Rock outcrop, plants can take root only in cracks and
fissures. Runoff is rapid, but water erosion is only a slight
hazard on most rock surfaces.

The areas of this complex are used as woodland, as
habitat for wildlife, and as recreation areas.
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The native vegetation is mainly an overstory of
Douglas-fir and some lodgepole pine and ponderosa
pine and an understory of common juniper, kinnikinnick,
and scattered grasses and forbs. The wooded areas are
managed mainly as habitat for wildlife, as watershed,
and for recreation uses. Thinning overcrowded stands
and removing dead trees help to reduce susceptibility to
insect attack and to keep the trees healthy and
productive. In constructing access roads, the design of a
road drainage system and the placement of culverts are
critical in controlling erosion. Spoil from excavations
must be protected to prevent rill and gully erosion and
sloughing. Sufficient ground cover is needed to protect
the soil from erosion.

Grasses, shrubs, trees, and garden plants are difficult
to establish and maintain because of the slope, large
stones, shallowness to rock of the Legault soil, and the
short growing season. Selecting climatically adapted
plants is essential in establishing plantings. Planting on
the contour helps to conserve moisture and reduce
erosion. Pebbles and cobbles on the surface should be
removed for best results in landscaping, particularly for
lawns. A mulch of plant residue helps to reduce runoff,
improve tilth, and conserve moisture. Applications of
manure and commercial fertilizers that contain nitrogen
and phosphorus are needed to maintain fertility. Deep
cuts made in land grading should be covered with a
layer of topsoil. Supplemental irrigation is needed at the
time of planting and during dry periods.

The soils are limited for use as homesites by the
slope, the shallowness to rock of the Legault soil, and
large stones. On the Legault soil, the deep cuts needed
to provide a sufficiently level building site expose
bedrock. The steepness of the slope is a concern in
installing septic tank absorption fields. Absorption lines
should be installed on the contour. Effluent from an
absorption field can surface downsiope and create a
health hazard. Structures to divert runoff are needed
where buildings and roads are constructed. Cuts and fills
should be seeded or mulched. Erosion and
sedimentation can be controlled by maintaining an
adequate plant cover.

This complex is in capability subclass Vlle. The
Legault and Tolvar soils are in the Douglas-fir—
Lodgepole Pine woodland group and in plant adaptability
group M-7.

79—Leyden-Nunn-Rooney complex, 9 to 30
percent slopes. These soils are on ridges, hill slopes,
and fans. The average annual precipitation is 15 to 17
inches, the average annual air temperature is 47° F, and
the average frost-free season is 126 to 142 days.
Elevation is 5,600 to 6,500 feet.

Leyden soil makes up 35 percent of this complex,
Nunn soil makes up 30 percent, and Rooney soil makes
up 20 percent. The Leyden soil is on hill slopes and is
underlain by shale and mudstone, the Nunn soil is on hill
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slopes and fans, and the Rooney soil is on ridges and
hill slopes and is underlain by level-bedded, thin-layered
sandstone and conglomerate. The areas of these soils
are so intricately intermingled that it was not practical to
map them separately.

Included in mapping are small areas of Standley soils
on fans and hill slopes, Rock outcrop on shoulders of
ridges and in areas where slippage has taken place,
Primen soils on hill slopes, and Midway soils on hill
slopes and ridges. The included soils and Rock outcrop
make up about 15 percent of the total acreage.

The Leyden soil is moderately deep and well drained.
It formed in calcareous, cobbly, gravelly, and clayey
material derived from mixed sources.

Typically, the surface layer is neutral, very dark grayish
brown cobbly clay loam about 3 inches thick. The subsoil
in the upper 5 inches is neutral, dark grayish brown
gravelly clay loam. In the lower 27 inches it is neutral,
brown to dark brown, brown, and light yellowish brown
gravelly clay and gravelly clay loam. It overlies soft
mudstone at a depth of 35 inches.

Permeability of the Leyden soil is slow. The available
water capacity is low. The effective rooting depth is 20
to 40 inches. Runoff is rapid, and water erosion is a
severe hazard. Soil blowing is a slight hazard. The depth
to soft bedrock ranges from 20 to 40 inches. The shrink-
swell potential is high. Rock fragments make up 15 to 35
percent of the volume.

The Nunn soil is deep and well drained. It formed in
calcareous, clayey material derived from mudstone and
shale.

The surface layer is neutral, dark grayish brown
gravelly clay loam about 5 inches thick. The subsoil in
the upper 12 inches is neutral, grayish brown clay. In the
lower 10 inches it is mildly alkaline, pale brown clay. The
substratum to a depth of 60 inches is moderately
alkaline, very pale brown clay loam.

Permeability of the Nunn soil is slow. The available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is rapid, and water erosion is a
severe hazard. Soil blowing is a slight hazard. The
shrink-swell potential is high. Rock fragments make up
15 to 35 percent of the volume in the surface layer and
less than 15 percent below that.

The Rooney soil is shallow and well drained. It formed
in cobbly and gravelly colluvium and in residuum of
congiomerate and sandstone.

Typically, the surface layer is neutral, grayish brown
very cobbly sandy loam about 2 inches thick. The layer
below that is neutral, pale brown very gravelly sandy
loam 8 inches thick. It overlies soft sandstone or
conglomerate at a depth of 10 inches.

Permeability of the Rooney soil is moderately rapid.
The available water capacity is low. The effective rooting
depth is 4 to 20 inches. Runoff is rapid, and water
erosion is a severe hazard. Soil blowing is a slight
hazard. The depth to bedrock ranges from 4 to 20
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inches. The shrink-swell potential is low. Rock fragments
make up 35 to 80 percent of the volume.

The soils are used for grazing, as habitat for wildlife,
and as recreation areas.

The native vegetation is mainly western wheatgrass,
sideoats grama, blue grama, and Gambel oak. The
average annual production of air-dry vegetation ranges
from 600 to 1,200 pounds per acre on the Leyden and
Nunn soils and from 300 to 700 pounds per acre on the
Rooney soil. Proper grazing use and a planned grazing
system are needed to maintain quality and quantity of
the desirable plants and to prevent erosion. Periodic
deferment of grazing during the growing season helps
maintain or improve the range condition. The steepness
of the slopes limits access by livestock and promotes
overgrazing of the less sloping areas. Small pastures
commonly are severely overgrazed and eroded.
Livestock in small pastures should be kept in pens. The
rest of the pasture can be used as exercise areas and
for very limited grazing.

Grasses, shrubs, trees, and garden plants are difficult
to establish and maintain because of the slope and large
stones and, on the Rooney soil, because of the
shallowness to rock. A mulch of plant residue helps
reduce runoff, improve tilth, and conserve moisture.
Mulching is essential in establishing plantings on steep
cut and fill slopes. Applications of manure and of
nitrogen and phosphate fertilizers are needed to maintain
fertility. Selecting adapted plants is essential in
establishing plantings. Planting on the contour helps
conserve moisture and reduce erosion. Pebbles and
cobbles shouid be removed from the surface in disturbed
areas for best results in landscaping, particularly for
lawns. Supplemental irrigation is needed at planting time
and during dry periods.

The main limitations to the use of areas of this
complex for homesite development are the slope, depth
to rock, large stones, soil slippage, the shrink-swell
potential, low strength, and slow permeability. On Leyden
and Rooney soils, the deep cuts needed to provide a
level building site can expose bedrock. Structures to
divert runoff are needed where buildings and roads are
constructed. Buildings and roads should be designed to
offset the limited ability of the Leyden and Nunn soils to
support a load. The risk of settlement can be minimized
by compacting the building site before construction
begins. Where the soil is underlain by shale, landslides
are a hazard when the soil is loaded, excavated, or wet.
The effects of shrinking and swelling on Leyden and
Nunn soils can be minimized by proper engineering
design and by backfilling with material that has a low
shrink-swell potential and installing surface and
subsurface drains near foundations. Properly installed tile
drains below the foundation and minimal watering near
the foundation help prevent seepage into basements and
minimize the effects of shrinking and swelling. Special
sewage systems must be installed because of the slow
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permeability of the Nunn and Leyden soils, the moderate
depth to rock of the Leyden soil, and the shallowness to
rock of the Rooney soil. The steepness of the slope is a
concern in installing septic tank absorption fields.
Absorption lines should be installed on the contour.
Effluent from an absorption field can surface downslope
and create a health hazard. Where the density of
housing is moderate to high, a community sewage
system is needed to prevent seepage from
contaminating the water supply. Erosion and
sedimentation can be controlled by maintaining an
adequate plant cover. Some areas can be used as
greenbelts and parks if planted with native vegetation
and other adapted plants.

These soils are in capability subclass Vie. The Leyden
and Nunn soils are in the Clayey Foothill range site and
in plant adaptability group F-1. The Rooney soil is in the
Shallow Foothill range site and in plant adaptability group
F-7.

80—Leyden-Primen-Standley cobbly clay loams, 15
to 50 percent slopes. These soils are on hill slopes and
convex ridges. The average annual precipitation ranges
from 13 to 17 inches, the average annual air temperature
is 47° F, and the average'frost-free season is 126 to 142
days. Elevation is 5,200 to 6,500 feet.

Leyden soil makes up 35 percent of this map unit,
Primen soil makes up 30 percent, and Standley soil
makes up 20 percent. Leyden soil is on hill slopes,
Primen soil is on convex ridges and hill slopes, and
Standley soil is on hill slopes. The areas of these soils
are so intricately intermingled that it was not practical to
map them separately.

Included in mapping are small areas of Denver and
Nunn soils on fans, soils that have a stony surface and
are on hill slopes below stony alluvial terraces, Midway
soils on ridges, and Kutch soils on hill slopes. Also
included are small areas of Urban land. The included
soils and Urban land make up about 15 percent of the
total acreage.

The Leyden soil is moderately deep and well drained.
It formed in calcareous, cobbly, gravelly, and clayey
material derived from mixed sources.

Typically, the surface layer is neutral, very dark grayish
brown cobbly clay loam about 3 inches thick. The subsoil
in the upper 5 inches is neutral, dark grayish brown
gravelly clay loam. In the lower 27 inches it is neutral,
brown to dark brown, brown, and light yellowish brown
gravelly clay and gravelly clay loam. It overlies soft
mudstone and shale at a depth of 35 inches.

Permeability of the Leyden soil is slow. The available
water capacity is low. The effective rooting depth is 20
to 40 inches. Runoff is rapid, and water erosion is a
severe hazard. Soil blowing is a slight hazard. The depth
to soft bedrock ranges from 20 to 40 inches. The shrink-
swell potential is high. Rock fragments make up 15 to 35
percent of the volume.
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The Primen soil is shallow and well drained. It formed
in cobbly, gravelly, and clayey material derived from
mixed sources.

Typically, the surface layer and the upper part of the
subsoil are mildly alkaline, dark grayish brown cobbly
clay loam about 9 inches thick. The lower part of the
subsoil is mildly alkaline, dark grayish brown cobbly and
gravelly clay loam. It is about 9 inches thick. It overlies
soft mudstone and shale at a depth of 18 inches.

Permeability of the Primen soil is slow. The available
water capacity is low. The effective rooting depth is 10
to 20 inches. Runoff is rapid, and water erosion is a
severe hazard. Soil blowing is a slight hazard. The depth
to soft bedrock ranges from 10 to 20 inches. The shrink-
swell potential is moderate to high. Rock fragments
make up 15 to 35 percent of the volume.

The Standley soil is deep and well drained. It formed
in calcareous, cobbly, gravelly, and clayey material
derived from mixed sources.

Typically, the surface layer is mildly alkaline, dark
grayish brown cobbly clay loam about 9 inches thick.
The subsoil in the upper 8 inches is mildly alkaline,
brown gravelly clay. In the lower 5 inches it is
moderately alkaline, pale brown gravelly clay loam. The
substratum in the upper 15 inches is moderately alkaline,
very pale brown gravelly clay loam. Below that to a
depth of 60 inches it is moderately alkaline, very pale
brown gravelly loam.

Permeability of the Standley soil is slow. The available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is rapid, and water erosion is a
severe hazard. Soil blowing is a slight hazard. The
shrink-swell potential is moderate to high. Rock
fragments make up 15 to 35 percent of the volume.

In most areas the soils are used for grazing and
recreation, as wildlife habitat, and for community
development. In a few areas they are used for
nonirrigated crops.

The native vegetation is mainly western wheatgrass,
green needlegrass, blue grama, and needleandthread.
The average annual production of air-dry vegetation
ranges from 600 to 1,200 pounds per acre. Proper
grazing use is needed to prevent depletion because the
soils are difficult to revegetate. Periodic deferment of
grazing during the growing season helps maintain or
improve the range condition. The steepness of the
slopes limits access by livestock and promotes
overgrazing of the less sloping areas. Grazing when the
soil is wet results in compaction of the surface layer,
poor tilth, and excessive runoff. Small pastures
commonly are severely overgrazed and eroded.
Livestock in small pastures should be kept in pens. The
rest of the pasture can be used as exercise areas and
for very limited grazing.

Grasses, shrubs, trees, and garden plants are difficult
to establish and maintain because of the slope, large
stones, the clayey texture, and the depth to rock.
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Planting on the contour helps to conserve moisture and
reduce erosion. Pebbles and cobbles on the surface
should be removed for best results in landscaping,
particularly for lawns. Tillage is difficult on these soils
because of the clay loam surface layer and clayey
subsoil. A mulch is essential in establishing good stands
of plantings on steep cut and fill slopes. Applications of
manure and commercial fertilizers that contain nitrogen
and phosphorus are needed to maintain fertility.

Supy waental irrigation is needed at planting time and
during dry periods. Deep cuts made in land grading
should be covered with a layer of topsoil.

The small areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate increased flows to prevent fiooding
downslope in areas that normally would not be subject to
flooding.

The main limitations to the use of these soils for
homesite development are the slope, the shrink-swell
potential, low strength, depth to rock, slow permeability,
and large stones. Structures to divert runoff from
buildings and roads are needed. The effects of shrinking
and swelling can be minimized by proper engineering
design and by backfilling with material that has a low
shrink-swell potential and installing surface and
subsurface drains near foundations. Properly installed tile
drains below the foundation and minimal surface
watering near the foundation help reduce seepage into
basements and minimize the effects of shrinking and
swelling. Buildings and roads should be designed to
offset the limited ability of the soils to support a load.
The risk of settlement can be minimized by compacting
the building site before construction begins. On Leyden
and Primen soils, the deep cuts needed to provide a
sufficiently level building site can expose bedrock.
Special sewage systems must be installed because of
the slow permeability, depth to rock, and slope. Effluent
from absorption fields can surface downslope and create
a health hazard. The steepness of the slopes is a
concern in installing septic tank absorption fields.
Absorption lines should be instalied on the contour. Cuts
and fills should be seeded or mulched. Erosion and
sedimentation can be controlled by maintaining an
adequate plant cover.

Areas that are used for nonirrigated crops are most
commonly severely eroded. Seeding them to grass helps
control erosion.

These soils are in capability subclass Vlle, in the
Clayey Foothill range site, and in plant adaptability group
F-1.

81—Leyden-Primen-Standley extremely stony clay
loams, 30 to 70 percent slopes. These soils are on hill
slopes below the tops of volcanic mesas. The average
annual precipitation is 15 to 17 inches, the average
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annual air temperature is 47° F, and the average frost-
free season is 126 to 142 days. Elevation is 5,600 to
6,500 feet.

Leyden soil makes up 35 percent of this map unit,
Primen soil makes up 30 percent, and Standley soil
makes up 20 percent. The Leyden soil is on hill slopes,
the Primen soil is on convex ridges and hill slopes, and
the Standley soil is on hill slopes. The areas of these
soils are so intricately intermingled that it was not
practical to map them separately.

Included in mapping are small areas of shale outcrop
on eroded hill slopes and above landslides, soils that are
more than 35 percent rock fragments, bouldery areas on
hill slopes just below the mesa tops, and stony Midway
soils on hill slopes and ridges. The included areas make
up about 15 percent of the total acreage.

The Leyden soil is moderately deep and well drained.
It formed in calcareous, stony, gravelly, and clayey
material derived from mixed sources.

Typically, the surface layer is neutral, very dark grayish
brown extremely stony clay loam about 3 inches thick.
The subsoil in the upper 5 inches is neutral, dark grayish
brown gravelly clay loam. In the lower 27 inches it is
neutral, brown to dark brown, brown, and light yellowish
brown gravelly clay and gravelly clay loam. It overlies
soft mudstone at a depth of 35 inches.

Permeability of the Leyden soil is slow. The available
water capacity is low. The effective rooting depth is 20
to 40 inches. Runoff is rapid, and water erosion is a
severe hazard. Soil blowing is a slight hazard. The depth
to soft bedrock ranges from 20 to 40 inches. The shrink-
swell potential is high. Rock fragments make up 15 to 35
percent of the volume. They originated as rockfall from
the edge of the mesa.

The Primen soil is shallow and well drained. It formed
in stony, cobbly, gravelly, and clayey material derived
from mixed sources.

Typically, the surface layer and the upper part of the
subsoil are mildly alkaline, dark grayish brown extremely
stony clay loam about 9 inches thick. The subsoil in the
next 5 inches is mildly alkaline, dark grayish brown
cobbly clay loam. In the lower 4 inches it is mildly
alkaline, dark grayish brown gravelly clay loam. It
overlies soft mudstone at a depth of 18 inches.

Permeability of the Primen soil is slow. The available
water capacity is low. The effective rooting depth is 10
to 20 inches. Runoff is rapid, and water erosion is a
severe hazard. Soil blowing is a slight hazard. The depth
to soft bedrock ranges from 10 to 20 inches. The shrink-
swell potential is moderate to high. Rock fragments
make up 15 to 35 percent of the volume. They originated
as rockfall from the edge of the mesa.

The Standley soil is deep and well drained. It formed
in calcareous, stony, cobbly, gravelly, and clayey material
derived from mixed sources.

Typically, the surface layer is mildly alkaline, dark
grayish brown extremely stony clay loam about 9 inches
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thick. The subsoil in the upper 8 inches is mildly alkaline,
brown gravelly clay. In the lower 5 inches it is
moderately alkaline, pale brown gravelly clay loam. The
substratum in the upper 15 inches is moderately alkaline,
very pale brown gravelly clay loam. In the lower part to a
depth of 60 inches it is moderately alkaline, very pale
brown gravelly loam.

Permeability of the Standley soil is slow. The available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is rapid, and water erosion is a
severe hazard. Soil blowing is a slight hazard. The
shrink-swell potential is high. Rock fragments make up
15 to 35 percent of the volume. They originated as
rockfall from the edge of the mesa.

These soils are used mainly as wildlife habitat and
recreation areas. In a few places they are used for
grazing.

The native vegetation is mainly bitterbrush, yucca,
juniper, little bluestem, and, on north slopes,
mountainmahogany. The average annual production of
air-dry vegetation ranges from 900 to 1,500 pounds per
acre. Proper grazing use and a planned grazing system
are needed to maintain the quality and quantity of
desirable plants and to prevent erosion. Mechanical
treatment is not practical because the surface is stony
and the slopes are steep. The steepness of the slopes
limits access by livestock and promotes overgrazing of
the less sloping areas. Periodic deferment of grazing
during the growing season helps maintain or improve the
range condition.

Grasses, shrubs, trees, and garden plants are difficult
to establish and maintain on these soils because of the
slope and large stones. In addition, shallowness to rock
is a limitation on the Primen soil. Selecting adapted
plants is essential in establishing plantings. Planting on
the contour helps to conserve moisture and reduce
erosion. Supplemental irrigation is needed at planting
time and in dry periods.

The main limitations to the use of the soils for
homesite development are the slope, depth to rock, soil
slippage, rockfall, the shrink-swell potential, large stones,
and low strength. The deep cuts needed on Leyden and
Primen soils to provide a sufficiently level building site
can expose bedrock. Landslides are a hazard when the
soil mass is loaded, excavated, or wet. Rockfall from the
mesa tops is a hazard to structures. The effects of
shrinking and swelling can be minimized by proper
engineering design and by backfilling with material that
has a low shrink-swell potential. The steepness of the
slops, large stones, and depth to rock are concerns in
installing septic tank absorption fields. Effluent from
absorption fields can surface downslope and create a
health hazard. Buildings and roads should be designed
to offset the limited ability of the soils to support a load.
Existing vegetation should be protected as much as
possible during construction. Some areas can be used
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as open space and parks if planted with native
vegetation and other adapted plants.

These soils are in capability subclass Vlle, in the
Rocky Foothill range site, and in plant adaptability group
F-6.

82—Leyden-Standley-Primen cobbly clay loams, 9
to 15 percent slopes. These soils are on hill slopes,
fans, and convex ridges. The average annual
precipitation ranges from 13 to 17 inches, the average
annual air temperature is 47° F, and the average frost-
free season is 126 to 142 days. Elevation is 5,200 to
6,500 feet.

Leyden soil makes up 35 percent of this map unit,
Standley soil makes up 30 percent, and Primen soil
makes up 20 percent. Leyden soil is on hill slopes,
Standley soil is on fans, and Primen soil is on convex
ridges. The areas of these soils are so intricately
intermingled that it was not practical to map them
separately.

Included in mapping are small areas of Denver and
Nunn soils on fans, soils that have a stony surface layer
and are on hill slopes below stony alluvial terraces,
Midway soils on ridges, and Kutch soils on hill slopes.
Also included are small areas of Urban land. The
included soils and Urban land make up about 15 percemt
of the total acreage.

The Leyden soil is moderately deep and well drained.
It formed in calcareous, cobbly, gravelly, and clayey
material derived from mixed sources.

Typically, the surface layer is neutral, very dark grayish
brown cobbly clay loam about 3 inches thick. The subsoil
in the upper 5 inches is neutral, dark grayish brown
gravelly clay loam. In the lower 27 inches it is neutral,
brown to dark brown, brown, and light yellowish brown
gravelly clay and gravelly clay loam. It overlies soft
mudstone and shale at a depth of 35 inches.

Permeability of the Leyden soil is slow. The available
water capacity is low. The effective rooting depth is 20
to 40 inches. Runoff is rapid, and water erosion is a
severe hazard. Soil blowing is a slight hazard. The depth
to soft bedrock ranges from 20 to 40 inches. The shrink-
swell potential is high. Rock fragments make up 15 to 35
percent of the volume.

The Standley soil is deep and well drained. It formed
in calcareous, cobbly, gravelly, and clayey material
derived from mixed sources.

Typically, the surface layer is mildly alkaline, dark
grayish brown cobbly clay loam about 9 inches thick.
The subsoil in the upper 8 inches is mildly alkaline,
brown gravelly clay. In the lower 5 inches it is
moderately alkaline, pale brown gravelly clay loam. The
substratum in the upper 15 inches is moderately alkaline,
very pale brown gravelly clay loam. Below that to a
depth of 60 inches it is moderately alkaline, very pale
brown gravelly loam.
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Permeability of the Standley soil is slow. The available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is rapid, and water erosion is a
severe hazard. Soil blowing is a slight hazard. The
shrink-swell potential is moderate to high. Rock
fragments make up 15 to 35 percent of the volume.

The Primen soil is shallow and well drained. It formed
in cobbly, gravelly, and clayey material derived from
mixed sources.

Typically, the surface layer and the upper part of the
subsoil are mildly alkaline, dark grayish brown cobbly
clay loam about 9 inches thick. The lower part of the
subsoil is mildly alkaline, dark grayish brown gravelly clay
loam about 9 inches thick. It overlies soft mudstone and
shale at a depth of 18 inches.

Permeability of the Primen soil is slow. The available
water capacity is low. The effective rooting depth is 10
to 20 inches. Runoff is rapid, and water erosion is a
severe hazard. Soil blowing is a slight hazard. The depth
to soft bedrock ranges from 10 to 20 inches. The shrink-
swell potential is moderate to high. Rock fragments
make up 15 to 35 percent of the volume.

In most places, the soils are used for grazing, as
recreation areas and wildlife habitat, and for community
development. In a few places they are used for
nonirrigated crops.

The native vegetation is mainly western wheatgrass,
green needlegrass, blue grama, and needleandthread.
The average annual production of air-dry vegetation
ranges from 600 to 1,200 pounds per acre. Proper
grazing use is needed to prevent depletion because the
soils are difficult to revegetate. Periodic deferment of
grazing during the growing season helps maintain or
improve the range condition. Grazing when the soil is
wet resuits in compaction of the surface layer, poor tilth,
and excessive runoff. Small pastures commonly are
severely overgrazed and eroded. Livestock in small
pastures should be kept in pens. The rest of the pasture
can be used as exercise areas and for very limited
grazing. '

Grasses, shrubs, trees and garden plants are difficult
to establish and maintain on these soils because of the
slope, large stones, the clayey texture, and the depth to
rock. Planting on the contour helps conserve moisture
and reduce erosion. The removal of pebbles and
cobbles is required for best results in landscaping,
particularly for lawns. Tillage is difficult because of the
clay loam surface layer and the clayey subsoil. A mulch
is essential in establishing good stands of plantings on
steep cut and fill slopes. Applications of manure and
commercial fertilizers that contain nitrogen and
phosphorus are needed to maintain fertility.
Supplemental irrigation is needed at planting time and
during dry periods. Deep cuts made in land grading
should be covered with a layer of topsoil.

The small areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
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manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate increased flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The main limitations to use of the soils for homesite
development are the slope, the shrink-swell potential,
low strength, depth to rock, slow permeability, and large
stones. Structures to divert runoff are needed where
buildings and roads are constructed. The effects of
shrinking and swelling can be minimized by proper
engineering design and by backfilling with material that
has a low shrink-swell potential and installing surface
and subsurface drains near foundations. Properly
installed tile drains below the foundation and minimal
surface watering near the foundation help prevent
seepage into basements and minimize the effects of
shrinking and swelling. Buildings and roads should be
designed to offset the limited ability of the soils to
support a load. The risk of settlement can be minimized
by compacting the building site before construction
begins. The deep cuts needed to provide a sufficiently
level building site can expose bedrock. Special sewage
systems must be installed because of the slow
permeability, depth to rock, and slope. Effluent from an
absorption field can surface downslope and create a
health hazard. The steepness of the slopes is a concern
in installing septic tank absorption fields. Absorption lines
should be installed on the contour. Cuts and fills should
be seeded or mulched. Erosion and sedimentation can
be controlled by maintaining an adequate plant cover.

The areas that are used for nonirrigated crops
generally are severely eroded. Seeding them to grass
helps control erosion.

These soils are in capability subclass Vle, in the
Clayey Foothill range site, and in plant adaptability group
F-1.

83—Leyden-Standley-Primen very cobbly clay
loams, 30 to 60 percent slopes. These soils are on hill
slopes and convex ridges. The average annual
precipitation is 15 to 17 inches, the average annual air
temperature is 47° F, and the average frost-free season
is 126 to 142 days. Elevation is 5,600 to 6,500 feet.

Leyden soil makes up 30 percent of this map unit,
Standley soil makes up 25 percent, and Primen soil
makes up 20 percent. The Leyden and Standley soils
are on hill slopes, and the Primen soil is on convex
ridges. The areas of these soils are so intricately
intermingled that it was not practical to map them
separately.

Included in mapping are small areas of Denver and
Englewood soils on fans, soils that have a stony surface
layer on hill slopes below stony alluvial deposits,
Nederland Variant soils on ridges, and Rooney soils on
hill slopes. The included soils make up about 25 percent
of the total acreage.
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The Leyden soil is moderately deep and well drained.
It formed in calcareous, cobbly, gravelly, and clayey
material derived from mixed sources.

Typically, the surface layer is neutral, very dark grayish
brown very cobbly clay loam about 3 inches thick. The
subsoil.in the upper 5 inches is neutral, dark grayish
brown gravelly clay loam. in the lower 27 inches it is
neutral, brown to dark brown, brown, and light yellowish
brown gravelly clay and gravelly clay loam. It overlies
soft mudstone and shale at a depth of 35 inches.

Permeability of the Leyden soil is slow. The available
water capacity is low. The effective rooting depth is 20
to 40 inches. Runoff is rapid, and water erosion is a
severe hazard. Soil blowing is a slight hazard. The depth
to soft bedrock ranges from 20 to 40 inches. The shrink-
swell potential is high. Rock fragments make up 15 to 35
percent of the volume.

The Standley soil is deep and well drained. It formed
in calcareous, cobbly, gravelly, and clayey material
derived from mixed sources.

Typically, the surface layer is mildly alkaline, dark
grayish brown very cobbly clay loam about 9 inches
thick. The subsoil in the upper 8 inches is mildly alkaline,
brown gravelly clay. In the lower 5 inches it is
moderately alkaline, pale brown gravelly clay loam. The
substratum in the upper 15 inches is moderately alkaline,
very pale brown gravelly clay loam. In the lower part to a
depth of 60 inches it is moderately alkaline, very pale
brown gravelly loam.

Permeability of the Standley soil is slow. The available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is rapid, and water erosion is a
severe hazard. Soil blowing is a slight hazard. The
shrink-swell potential is moderate to high. Rock
fragments make up 15 to 35 percent of the volume.

The Primen soil is shallow and well drained. It formed
in cobbly, gravelly, and clayey material derived from
mixed sources.

Typically, the surface layer and the upper part of the
subsoil are mildly alkaline, dark grayish brown very
cobbly clay loam about 9 inches thick. The lower part of
the subsoil is mildly alkaline, dark grayish brown gravelly
clay loam about 9 inches thick. It overlies soft mudstone
and shale at a depth of 18 inches.

Permeability of the Primen soil is slow. The available
water capacity is low. The effective rooting depth is 10
to 20 inches. Runoff is rapid, and water erosion is a
severe hazard. Soil blowing is a slight hazard. The depth
to soft bedrock ranges from 10 to 20 inches. The shrink-
swell potential is moderate to high. Rock fragments
make up 15 to 35 percent of the volume.

These soils are used mainly for grazing and as
recreation areas and wildlife habitat. In a few places they
are used for community development.

The native vegetation is mainly big bluestem,
switchgrass, indiangrass, little bluestem, and, particularly
on north slopes, some mountainmahogany. The average
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annual production of air-dry vegetation ranges from
1,100 to 1,500 pounds per acre. The steepness of
slopes limits access by livestock and promotes
overgrazing of the less sloping areas. The soils are
difficult to revegetate; therefore, proper grazing use is
needed to prevent depletion. Periodic deferment of
grazing during the growing season helps maintain or
improve the range condition. Grazing when the soil is
wet results in compaction of the surface layer, poor tilth,
and excessive runoff.

Grasses, shrubs, trees, and garden plants are difficult
to establish and maintain because of the slope, large
stones, clayey texture, and depth to rock. Planting on the
contour helps to conserve moisture and reduce erosion.
Pebbles and cobbles on the surface should be removed
for best results in landscaping, particularly for lawns.
Tillage is difficult because of the clay loam surface layer
and clayey subsoil and the large stones. A mulch is
essential in establishing plantings on steep cut and fill
slopes. Applications of manure and of nitrogen and
phosphate fertilizers are needed to maintain fertility.
Supplemental irrigation is needed at planting time and
during dry periods.

The main limitations to use of the soils for homesite
development are slope, the shrink-swell potential, low
strength, depth to rock, slow permeability, large stones,
and soil slippage. Structures to divert runoff are needed
where buildings and roads are constructed. The effects
of shrinking and swelling can be minimized by proper
engineering design and by backfilling with material that
has a low shrink-swell potential and installing surface
and subsurface drains near foundations. Properly
installed tile drains below the foundation and minimal
surface watering near the foundation help prevent
seepage into basements and minimize the effects of
shrinking and swelling. Landslides are a hazard when the
soil mass is loaded, excavated, or wet. Buildings and
roads should be designed to offset the limited ability of
the soils to support a load. The risk of settlement can be
minimized by compacting the building site before
construction begins. The deep cuts needed on Leyden
and Primen soils to provide a sufficiently level building
site can expose bedrock. Special sewage systems must
be installed because of the slow permeability and slope
and depth to rock on Leyden and Primen soils. The
steepness of the slope is a concern in installing septic
tank absorption fields. Absorption lines should be
installed on the contour. Landslides are a hazard when
the soil mass is loaded, excavated, or wet. Cuts and fills
should be seeded or mulched. Erosion and
sedimentation can be controlled by maintaining an
adequate plant cover. Some areas can be used as open
space and parks if planted with native vegetation and
other adapted plants.

These soils are in capability subclass Vlle, in the
Cobbly Foothill range site, and in plant adaptability group
F-5.
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84—Lininger-Ratake complex, 5 to 15 percent
slopes. These soils are on mountain side slopes, ridges,
and stable summits. The average annual precipitation is
17 to 20 inches, the average annual air temperature is
43° to 47° F, and the average frost-free season ranges
from 76 to 125 days. Elevation is 6,500 to 7,800 feet.

Lininger soil makes up 45 percent of this complex, and
Ratake soil makes up 40 percent. Lininger soil is on
stable summits and side slopes, and Ratake soil is on
ridges and side slopes. The areas of these soils are so
intricately intermingled that it was not practical to map
them separately.

Included in mapping are small areas of Trag and
Breece soils on toe slopes and in drainageways,
Cathedral soils on ridges and side slopes, and Rock
outcrop on shoulders and in places where quartzitic
dikes reach the surface. Also included are small areas of
Urban land. The included areas make up about 15
percent of the total acreage.

The Lininger soil is moderately deep and well drained.
It formed in gravelly, loamy material derived from
igneous and metamorphic rocks.

Typically, the surface layer and the upper part of the
subsoil are neutral, dark grayish brown gravelly sandy
loam about 8 inches thick. The lower part of the subsoil
is slightly acid, brown gravelly sandy clay loam about 28
inches thick. Soft schist is at a depth of 36 inches.

Permeability of the Lininger soil is moderate. The
available water capacity is low. The effective rooting
depth is 20 to 40 inches. Runoff is medium to rapid, and
water erosion is a moderate to severe hazard. Soil
blowing is a slight hazard. The depth to soft bedrock
ranges from 20 to 40 inches. The shrink-swell potential
is low. Rock fragments make up 0 to 35 percent of the
volume.

The Ratake soil is shallow and well drained. It formed
in stony, gravelly, and loamy colluvium and in residuum
dominantly of igneous and metamorphic rock.

Typically, the surface layer is neutral, dark brown stony
sandy loam about 3 inches thick. The subsoil is neutral,
dark brown very gravelly sandy foam about 9 inches
thick. It overlies soft schist and gneiss.

Permeability of the Ratake soil is moderate. The
available water capacity is low. The effective rooting
depth is 10 to 20 inches. Runoff is medium to rapid, and
water erosion is a moderate to severe hazard. Soil
blowing is a slight hazard. The depth to soft bedrock
ranges from 10 to 20 inches. The shrink-swell potential
is low. Rock fragments make up 35 to 80 percent of the
volume.

The soils are used mainly for grazing and as pasture,
woodland, habitat for wildlife, and recreation areas. In a
few places they are used for community development.

The native vegetation is mainly needleandthread,
western wheatgrass, Arizona fescue, and mountain
muhly and an open overstory of ponderosa pine. The
average annual production of air-dry understory
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vegetation ranges from 1,100 to 1,800 pounds per acre.
Proper grazing use and a planned grazing system are
needed to maintain the quality and quantity of desirable
plants and to prevent erosion. Periodic deferment of
grazing during the growing season helps maintain or
improve the range condition. Seeding speeds the
revegetation of areas depleted by heavy grazing,
cultivation, or other disturbances. Small pastures
commonly are severely overgrazed and eroded.
Livestock in small pastures should be kept in pens. The
rest of the pasture can be used as exercise areas and
for very limited grazing.

The wooded areas are managed mainly as habitat for
wildlife, as watershed, and for recreation uses. Some
wooded areas are included in or are adjacent to
residential communities; consequently, their esthetic
value is of major importance. Thinning overcrowded
stands and removing dead trees help to reduce
susceptibility to insect attack and to keep the trees
healthy and productive. In constructing access roads, the
design of a road drainage system and the placement of
culverts are critical in controlling erosion. Excavated
areas must be protected to prevent rill and gully erosion
and sloughing. Sufficient ground cover is needed to
protect the soil from erosion.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are restricted by the
short growing season, the slope, and large stones.
Selecting climatically adapted plants is essential in
establishing plantings. A muich of plant residue helps
reduce runoff, improve tilth, and conserve moisture.
Applications of manure and commercial fertilizers that
contain nitrogen and phosphorus are needed to maintain
fertility. Planting on the contour helps conserve moisture
and reduce erosion. Pebbles and cobbles should be
removed from the surface in disturbed areas for best
results in landscaping, particularly for lawns.
Supplemental irrigation is needed at planting time and
during dry periods.

The areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and land grading must
accommodate heavy flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The main limitations to use of the soils for homesite
development are shallowness to rock, slope, and large
stones. The deep cuts needed to provide a sufficiently
level building site can expose bedrock. The steepness of
the slope is a concern in installing septic tank absorption
fields. Absorption lines should be instalied on the
contour. Effluent from an absorption field can surface
downslope and create a health hazard. In constructing
roads and streets in residential communities, the same
practices are needed that help control erosion on access
roads in wooded areas. Topsoil can be stockpiled and
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used to reclaim areas disturbed by cutting and filling.
Cuts and fills should be seeded or mulched. Erosion and
sedimentation can be controlled by maintaining an
adequate plant cover.

These soils are in capability subclass VIs, in the
Ponderosa Pine woodland group, and in plant
adaptability group M-3.

85—Lininger-Ratake complex, 15 to 30 percent
slopes. The soils making up this complex are on
mountain side slopes, ridges, and stable summits. The
average annual precipitation is 17 to 20 inches, the
average annual air temperature is 43° to 47° F, and the
average frost-free season ranges from 76 to 125 days.
Elevation is 6,500 to 7,800 feet.

Lininger soil makes up 45 percent of this complex, and
Ratake soil makes up 40 percent. Lininger soil is on
stable summits and side slopes, and Ratake soil is on
ridges and side slopes. The areas of these soils are so
intricately intermingled that it was not practical to map
the soils separately at the scale used in mapping.

Included in mapping are small areas of Trag and
Breece soils on toe slopes and in drainageways,
Cathedral soils on ridges and side slopes, and Rock
outcrop on shoulders and in places where quartzitic
dikes reach the surface. Also included are small areas of
Urban land. The included areas make up about 156
percent of the total acreage.

The Lininger soil is moderately deep and well drained.
It formed in gravelly, loamy material derived from
igneous and metamorphic rocks.

Typically, the surface layer and the upper part of the
subsoil are neutral, dark grayish brown gravelly sandy
loam about 8 inches thick. The lower part of the subsoil
is slightly acid, brown gravelly sandy clay loam 28 inches
thick. Soft schist is at a depth of 36 inches.

Permeability of the Lininger soil is moderate. The
available water capacity is low. The effective rooting
depth is 20 to 40 inches. Runoff is rapid, and water
erosion is a severe hazard. Soil blowing is a slight
hazard. The depth to soft bedrock ranges from 20 to 40
inches. The shrink-swell potential is low. Rock fragments
make up 0 to 35 percent of the volume.

The Ratake soil is shallow and well drained. It formed
in stony, gravelly, and loamy colluvium and in residuum
dominantly of igneous and metamorphic rock.

Typically, the surface layer is neutral, dark brown stony
sandy loam about 3 inches thick. The subsoil is neutral,
dark brown very gravelly sandy loam about 9 inches
thick. It overlies soft schist and gneiss.

Permeability of the Ratake soil is moderate. The
available water capacity is low. The effective rooting
depth is 10 to 20 inches. Runoff is rapid, and water
erosion is a severe hazard. Soil blowing is a slight
hazard. The depth to soft bedrock ranges from 10 to 20
inches. The shrink-swell potential is low. Rock fragments
make up 35 to 80 percent of the volume.

Soil Survey

The soils are used mainly for grazing and as pasture,
woodland, habitat for wildlife, and recreation areas. In a
few places they are used for community development.

The native vegetation is mainly needleandthread,
western wheatgrass, Arizona fescue, and mountain
muhly and an open overstory of ponderosa pine. The
average annual production of air-dry understory
vegetation ranges from 1,100 to 1,800 pounds per acre.
Proper grazing use and a planned grazing system are
needed to maintain the quality and quantity of desirable
plants and to prevent erosion. Periodic deferment of
grazing during the growing season helps maintain or
improve the range condition. Seeding speeds
revegetation in areas depleted by heavy grazing,
cultivation, or other disturbances. Small pastures
commonly are severely overgrazed and eroded. |
Livestock in small pastures should be kept in pens. The
rest of the pasture can be used as exercise areas and
for very limited grazing.

The wooded areas are managed mainly as habitat for
wildlife, as watershed, and for recreation uses. Some
wooded areas are included in or are adjacent to
residential communities; consequently, their esthetic
value is of major importance. Thinning overcrowded
stands and removing dead trees help to reduce
susceptibility to insect attack and to keep the trees
healthy and productive. In constructing access roads, the
design of a road drainage system and the placement of
culverts are critical in controlling erosion. Spoil from
excavations must be protected to prevent rill and gully
erosion and sloughing. Sufficient ground cover is needed
to protect the soil from erosion.

The establishment and maintenance of grasses,
shrubs, trees, and garden plants are restricted by the
short growing season, the slope, and large stones.
Selecting climatically adapted plants is essential in
establishing plantings. A mulch of plant residue helps
reduce runoff, improve tilth, and conserve moisture.
Applications of manure and commercial fertilizers that
contain nitrogen and phosphorus are needed to maintain
fertility. Planting on the contour helps conserve moisture
and reduce erosion. Pebbles and cobbles should be
removed from the surface for best results in landscaping,
particularly for lawns. Supplemental irrigation is needed
at planting time and during dry periods.

The small areas of Urban land are covered by streets,
parking lots, sidewalks, buildings, and other impervious
manmade structures. Because runoff is rapid, storm
drains, natural drainageways, and {and grading must
accommodate increased flows to prevent flooding
downslope in areas that normally would not be subject to
flooding.

The main limitations to use of the soils for homesite
development are depth to rock, slope, and large stones.
Extensive excavation is needed to provide level building
sites because of the slope, but the required deep cuts
can expose bedrock. The steepness of the slope is a
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concern in installing septic tank absorption fields.
Absorption lines should be installed on the contour.
Effluent from an absorption field can surface downslope
and create a health hazard. In constructing roads and
streets in residential communities, the practices needed
to control erosion are the same as those used in
wooded areas. Topsoil can be stockpiled and used to
reclaim areas disturbed by cutting and filling. Cuts and
fills should be seeded or mulched. Erosion and
sedimentation can be controlled by maintaining an
adequate plant cover.

These soils are in capability subclass Vle, in the
Ponderosa Pine woodland group, and in plant
adaptability group M-3.

86—Lininger-Trag sandy loams, 3 to 9 percent
slopes. These soils are on stable summits, mountain toe
slopes, and side slopes. The average annual
precipitation is 17 to 20 inches, the average annual air
temperature is 43° to 47° F, and the average frost-free
season ranges from 76 to 125 days. Elevation ranges
from 6,500 to 7,800 feet.

Lininger soil makes up 50 percent of this map unit,
and Trag soil makes up 35 percent. Lininger soil is on
side slopes and stable summits, and Trag soil is on toe
slopes and side slopes. The areas of these soils are so
intricately intermingled that it was not practical to map
the soils separately at the scale used in mapping.

Included in mapping are small areas of Ratake soils
on ridges and side slopes, Rock outcrop on shoulders
and in places where quartzitic dikes reach the surface,
Breece soils on toe slopes, and areas of soils that have
stones and cobbles on the surface. Also included are
small areas of Urban land. The included areas make up
about 15 percent of the total acreage.

The Lininger soil is moderately deep and well drained.
It formed in gravelly, loamy material derived from
igneous and metamorphic rocks.

Typically, the surface layer and the upper part of the
subsoil are neutral, dark grayish brown sandy loam about
8 inches thick. The lower part of the subsoil is slightly
acid, brown sandy clay loam 28 inches thick. Soft schist
is at a depth of 36 inches.

Permeability of the Lininger soil is moderate. The
available water capacity is low. The effective rooting
depth is 20 to 40 inches. Runoff is slow, and water
erosion is a slight hazard. Soil blowing is a moderate
hazard. The depth to soft bedrock ranges from 20 to 40
inches. The shrink-swell potential is low. Rock fragments
make up 0 to 35 percent of the volume.

The Trag soil is deep and well drained. It formed in
loamy alluvial and colluvial material derived from igneous
and metamorphic rocks.

Typically, the surface layer is slightly acid, dark grayish
brown sandy loam about 7 inches thick. The subsoil in
the upper 6 inches is slightly acid, brown to dark brown
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sandy clay loam. In the lower 47 inches it is slightly acid
and neutral, strong brown sandy clay loam.

Permeability of the Trag soil is moderate. The
available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is slow, and water
erosion is a slight hazard. Soil blowing is a moderate
hazard. The shrink-swell potential is low. Rock fragments
make up 0 to 15 percent of the volume.

In most places the soils are used for grazing and as
pasture, as habitat for wildlife, and as recreation areas.
In a few places they are used for community
development and as hayland.

The native vegetation is mainly Arizona fescue,
mountain mubly, Parry oatgrass, and slender wheatgrass.
The average annual production of air-dry vegetation
ranges from 800 to 1,800 pounds per acre. Scattered
ponderosa pines are common. Proper grazing use and a
planned grazing system are needed to maintain the
quality and quantity of desirable plants and to prevent
erosion. Periodic deferment of grazing during the growing
season helps maintain or improve the range condition.
Seeding speeds the revegetation of areas that have
been depleted by heavy grazing or disturbed by
cultivation.

If these soils are used for hay and pasture, the main
limitation is the short growing season. Proper stocking
rates, pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
to protect the soil from erosion. Weed contro! and
fertilizer are needed for maximum quality of forage.
frrigation water can be applied in contour furrows or by
sprinklers. Small pastures commonly are severely
overgrazed and eroded. Livestock in small pastures
should be kept in pens. The rest of the pasture can be
used as exercise areas and for very limited grazing.

The establishment of grasses, shrubs, trees, and
garden plants is restricted by the short growing season.
Selecting climatically adapted plants is essential in
establishing plantings. A mulch of plant residue helps to
reduce soil blowing and runoff, improve tilth, and
conserve moisture. Applications of manure and
commercial fertilizers that contain nitrogen and
phosphorus are needed to maintain fertility. Planting on
the contour helps conserve moisture and reduce erosion.
Deep cuts made in land grading should be covered with
a layer of topsoil. Supplemental irrigation is needed at
the time of planting and during dry periods.

The main limitation to use of these soils for homesite
development is the moderate depth to rock of the
Lininger soil; the deep cuts needed to provide a level
building site can expose bedrock. Effluent from an
absorption field can surface downslope and create a
health hazard. Topsoil can be stockpiled and used to
reclaim areas disturbed by cutting and filling