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Consult ‘‘Contents’’ for parts of the publication that will meet your specific needs.
This survey contains useful information for farmers or ranchers, foresters or
7 N agronomists; for planners, community decision makers, engineers, developers,
builders, or homebuyers; for conservationists, recreationists, teachers, or students;
for specialists in wildlife management, waste disposal, or pollution control.
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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 performed in the period 1975-1979.
Soil names and descriptions were approved in 1981. Unless otherwise
indicated, statements in this publication refer to conditions in the survey area in
1979. This survey was made cooperatively by the United States Department of
Agriculture, Soil Conservation Service and Forest Service; the United States
Department of the Interior, Bureau of Land Management and Bureau of Indian
Affairs; and the University of Nevada Agricultural Experiment Station. It is part
of the technical assistance furnished to the Carson Valley Conservation District.

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: Farmland in Carson Valley near the towns of Minden and Gardnerville.
The Cradlebaugh, Kimmerling, and Ophir soils are dominant. The Carson
Range is in the background. The Toiyabe, Witefels, and Temo soils are
dominant.
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Foreword

This soil survey contains information that can be used in land-planning
programs in the Douglas County 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.

W%&/

Gerald C. Thola
State Conservationist
Soil Conservation Service
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DOUGLAS COUNTY AREA is in the west-central part
of Nevada. It has an area of 435,199 acres or
approximately 680 square miles. Minden and
Gardnerville are the principal cities.

The survey area is bounded on the north by Carson
City; on the northeast and east by Lyon County; on the
south and southwest by Alpine County, California; and
on the west by the crest of the Carson Range.

Approximately half of the survey area is privately and
municipally owned. The rest is under the administration
of the Bureau of Land Management, Bureau of indian
Affairs, and Forest Service.

Future population increases within the survey area are
expected to affect the distribution of scarce resources.
Among the changes expected are transfer of water from
agricultural to residential or municipal uses and the
conversion of high quality agricultural land to
nonagricultural uses.

General Nature of the Survey Area

This section gives general information about the
survey area. It briefly discusses history, farming and
ranching, transportation, water supply, drainage, geology,
and climate.

History

The Carson Valley was first explored in the fall of
1833. Captain Joseph R. Walker and a party of trappers
crossed the area in seeking a route over the Sierra

Nevada Mountains. The first settlers arrived during the
gold rush of 1849. In 1851, the first settlement, Mormon
Station, was established; in 1855 the name was changed
to Genoa. Genoa became the first county seat and
remained so until 1915.

The Comstock Lode was discovered in 1859 and a
market for farm products was immediately created. The
farms of the Carson Valley provided part of the food
required in Virginia City during the boom years of 1860 to
1879.

From 1880 to the 1940’s, Douglas County maintained
a stable, quiet, agricultural character. After World War |
the Carson Valley and Tahoe Basin became more
accessible, and the population steadily increased.

Farming and Ranching

Farming began with the arrival of settlers and spread
wherever water was available. Alfalfa was introduced
about 1860. A few farms, chiefly in the northern part of
the Carson Valley, were established by the early 1900's.

Most of the farms and ranches are operated by
owners. An average farm is 250 acres, of which 200
acres are irrigated.

Approximately 45,000 acres of cropland and meadow
is irrigated in the survey area. The number of irrigated
acres changes little from year to year, even though the
water supply varies. During years in which water is
scarce, some land does not receive irrigation water at
regular intervals.

Livestock is an important farm enterprise. The major
business is beef cattle. A few farms throughout the



survey area have flocks of sheep. Some dairy operations
are in the Carson Valley. Most ranches and farms
provide grazing for the livestock, but some major
livestock producers use private and public lands in
nearby areas for grazing.

Transportaiion

U.S. Highway 395 passes through Douglas County
from north to south. Local farm to market roads are
paved and maintained. New developments in outlying
areas are serviced by graded gravel or dirt roads.

The survey area is served by buslines and trucklines,
but not by railroads or major airlines. Charter airplane or
helicopter service is available at the Douglas County
Airport, 3 miles north of Minden.

Water Supply

The Carson River is the major water source within the
survey area. The two forks of the river originate in the
eastern slopes of the Sierra Nevada Mountains with
most of the watershed lying in Alpine County, California.
The two forks meander through the valley and join east
of Genoa. The Carson River recharges the ground water
within the Carson Valley, and the result is a high water
table in large portions of the valley floor.

All surface water rights on the Carson River are
allocated. The majority of the water rights are for
agricultural use.

Almost all domestic and municipal water supplies are
provided from ground water sources. The demand for
ground water has become so great that the use of
ground water is designated. Permits for use of irrigation
are needed, and the number of wells used for irrigation
is controlled.

Drainage

The survey area is drained mainly by the Carson River
and the West Walker River. The East Fork and West
Fork of the Carson River drains Carson Valley. They
enter the southwestern part of the survey area, join
together east of Genoa, and exit from the northwestern
part. West Walker River drains Antelope Valley. Buckeye
and Pine Nut Creeks drain the area east of Minden and
Gardnerville. Indian and Bryant Creeks drain the
southern part of the survey area. Risue Canyon drains
the southern part of the Wellington Hills area. Jackass
Creek and Desert Creek tributaries drain the Sweetwater
Mountains in the southeastern part of the survey area.
The Churchill Canyon area and the Lincoln Flats are
drained by Churchiil Canyon. The rest of the survey area
is drained by intermittent streams, mainly Red Canyon
and Minnehaha Canyon, that flow only for short periods
in spring or during localized storms in summer.

Soil Survey

Geology

Granitic rock, predominantly nonporphyritic quartz
monzonite, granodiorite, and hybrid mafic rock, underlies
most of the soils of the mountains within the survey area
(8). Smali units of granitic porphyry and porphyritic quartz
monzonite occur in the Pine Nut Mountains and Buckskin
Range. Most of the deformation preceding and
accompanying emplacement of the mountains occurred
during the Cretaceous Epoch. The Carson Range, Pine
Nut Mountains, and the Sweetwater Mountains are
generally horstlike and are flanked by impressive faults
that crest some 4,000 feet above the valley floor.
Typically, the Temo, Witefels, Toiyabe, and Roloc soils
derived from these rocks.

Metavolcanic rock of Triassic and Jurassic age
underlies large areas of soils in the survey area. The
areas are generally north and northwest of Genoa, in the
southern part of the Pine Nut Mountains, and in the
Buckskin Range. Andesitic breccias are the most
abundant. Many of these volcanic rocks have
metamorphosed relatively little. Metamorphosed basaltic
rock and metarhyolitic rock are also present. Typically,
the Koontz and Sutro soils derived from these rocks.

Andesite rock and related volcanic rock, including
rhyolitic tuff, are mostly in the southern part of the
Buckskin Range. Extrusion of these rocks occurred
intermittently over a considerable span of the middle
Tertiary period. These rocks are commonly interbedded
with sedimentary bedrock of the same age. The Cagle,
Duco, Nosrac, and Loomer soils formed from material
weathered from andesite.

Metasedimentary rocks are largely derived from
limestone and limy clastic. They occur mostly in the
south-central part of the Pine Nut Mountains. They are of
Late Triassic and Early Jurassic age. These rock
formations have been warped and faulted. The Kram soil
formed in material weathered from metasedimentary
rock.

Tertiary sedimentary material (Tertiary mudstone) is in
the central part of the survey area on high terraces. The
sediments were deposited in isolated basins. They are
generally Tertiary lake and stream deposits of tuffaceous
shale, siltstone, sandstone, conglomerate, and in many
places, deposits of stream or pediment gravel. Uplifts
and subsequent dissection have produced terraces
capped by gravel. Typically, the Verdico, Pulcan, Pula,
Puett, and Uhaldi soils formed in material weathered
from these sediments.

The oldest valley fill is mixed graveily sediments of
Tertiary and Quaternary ages. It makes up the terraces
in Carson Valley, Pine Nut Valley, and Mineral Valiey.
After these sediments were deposited, they were later
strongly faulted and tilted. The Indian Creek, Washoe,
and Reno soils formed in alluvium derived from these
sediments.




Douglas County Area, Nevada

The youngest material in the survey area consists of
recent alluvium in flood plains and alluvial fans. The
sediment is mixed alluvium of the Quaternary Period. It is
usually stratified clay, silt, and sand. Typically, the
Voltaire, East Fork, and Haybourne soils formed in this
material.

Climate

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

In Douglas County, summer is hot, especially at a
lower elevation, and winter is cold. Precipitation is
normally light at a lower elevation during all months of
the year. At a higher elevation, precipitation is much
heavier, and snow accumulates to a considerable depth.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Topaz Lake in the
period 1957 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 as
recorded at Minden during the period 1951 to 1973.

In winter the average temperature is 33 degrees F,
and the average daily minimum temperature is 19
degrees. The lowest temperature on record, which
occurred at Minden on January 4, 1971, is 20 degrees.
In summer the average temperature is 66 degrees, and
the average daily maximum temperature is 87 degrees.
The highest recorded temperature, 105 degrees,
occurred on July 19, 1960.

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.

Of the total annual precipitation, 2 inches, or 25
percent, generally falls in April through September, which
includes the growing season for most crops. In 2 years
out of 10, the rainfall in April through September is less
than 2 inches. The heaviest 1-day rainfall during the
period of record was 3.03 inches at Minden on January
31, 1963. Thunderstorms occur on about 13 days each
year, and most occur in summer.

Average seasonal snowfall is 9 inches at Minden and
21.4 inches at Topaz Lake. The greatest snow depth at
any one time during the period of record was 12 inches
at Minden. On an average of 7 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
30 percent. Humidity is higher at night, and the average
at dawn is about 60 percent. The sun shines 90 percent

of the time possible in summer and 66 percent in winter.
The prevailing wind is from the west-northwest. Average
windspeed is highest, 8 miles per hour, in April.

Every few years a blizzard strikes the survey area with
high winds and considerable drifting snow. Even at a
lower elevation, snow remains on the ground for many
weeks, causing the livestock to suffer.

How This Survey Was Made

Soil scientists made this survey to learn what soils are
in the survey area, where they are, and how they can be
used. They observed the steepness, length, and shape
of slopes; the size of streams and the general pattern of
drainage; the kinds of native plants or crops; and the
kinds of rock. They dug many holes to study soil profiles.
A profile is the sequence of natural layers, or horizons, in
a soil. It extends from the surface down into the parent
material, which has been changed very little by leaching
or by plant roots.

The soil scientists recorded the characteristics of the
profiles they studied and compared those profiles with
others in nearby counties and in more distant places.
They classified and named the soils according to
nationwide uniform procedures. They drew the
boundaries of the soils on aerial photographs. These
photographs show trees, buildings, fields, roads, and
other details that help in drawing boundaries accurately.
The soil maps at the back of this publication were
prepared from aerial photographs.

The areas shown on a soil map are called map units.
Most map units are made up of one kind of soil. Some
are made up of two or more kinds. The map units in this
survey area are described under “General Soil Map
Units” and “Detailed Soil Map Units.”

While a soil survey is in progress, samples of some
soils are taken for laboratory measurements and for
engineering tests. All soils are field tested to determine
their characteristics. Interpretations of those
characteristics may be modified during the survey. Data
are assembled from other sources, such as test results,
records, field experience, and state and local specialists.
For example, data on crop yields under defined
management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed
information then needs to be organized so that it can be
used by farmers, rangeland and woodland managers,
engineers, planners, developers and builders, home
buyers, and others.
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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 building 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.

The sixteen map units in this survey area have been
grouped into four general kinds of landscapes for broad
interpretive purposes. Each of the broad groups and the
map units in each group are described in the following
pages.

Areas Dominated by Soils on Flood Plains
and Low Stream Terraces

Areas of these soils are dominantly on low terraces
and flood plains of the Carson and West Walker Rivers.
The average annual precipitation is 8 to 10 inches, the
average annual temperature is 48 to 50 degrees F., and
the frost-free period is 100 to 120 days.

These soils are nearly level to moderately sloping and
very deep or moderately deep. They are fine textured to
coarse textured throughout. Most of these soils are
young and exhibit little if any profile development.

Most of the soils in this group have a seasonal high
water table and are subject to flooding; however, some
of the soils have altered drainage and are not subject to
flooding. Saline-alkali concentrations are highly variable
throughout areas of these soils.

1. Cradlebaugh-Voltaire
Nearly level, very deep, poorly drained soils; on flood
plains

Areas of this map-unit are mainly in the central and
northern parts of Carson Valley on the lower elevations

adjacent to the Carson River. The vegetation near the
stream channels is mainly creeping wildrye and basin
wildrye. The vegetation in higher positions on the flood
plain is mainly black greasewood, inland saltgrass, and
basin wildrye.

This unit makes up about 3 percent of the survey area.
The most extensive soils in this unit are the Cradlebaugh
and Voltaire soils. :

The poorly drained Cradlebaugh soils are on flood
plains near the channels. These soils are dominantly
stratified medium and moderately fine textured
throughout. They are subject to flooding. In some areas
drainage has been altered by stream entrenchment or
channel diversion structures. Small areas are strongly
saline-alkali affected.

The poorly drained Voltaire soils are on flood plains in
slightly higher positions. The upper part of these soils is
fine textured, and the underlying material is stratified and
moderately fine to coarse textured. Most areas of these
soils are strongly saline-alkali affected. Most areas are
subject to short periods of flooding.

Of minor extent in this unit are Job Variant and
Voltaire Variant soils. These soils are calcareous
throughout. The Job Variant soils are on low terraces,
have medium texture, and contain high concentrations of
gypsum. The Voltaire Varaint soils are on alluvial fans
and dominantly have moderately fine and fine textures
throughout. Vegetation is similar to that on the major
soils.

The soils in this unit are used for irrigated hay and
pasture, rangeland, and rangeland wildiife habitat.

The main limitations for irrigated hay and pasture are
the flooding and high water table in the Cradiebaugh
soils and the high water table, slow permeability, and
slow infiltration in the Voltaire soils.

The main limitation for rangeland and rangeland
wildlife habitat is the high water table. The high
concentration of salt and sodium is also a limitation in
the saline-alkali affected areas.

2. Kimmerling-Ophir-Jubilee

Nearly level to moderately sloping, very deep, poorly
drained soils; on flood plains and alluvial fans

Areas of this map unit are mainly in the west side of
Carson Valley, Jacks Valley, and along the flood plain of
the West Walker River. They are on flood plains and



moderately sloping alluvial fans below adjacent terraces.
The vegetation along the flooded areas is creeping
wildrye, basin wildrye, and Nevada bluegrass. The
vegetation in the nonflooded areas are plants that are
common to irrigated hayland and pasture.

This unit makes up about 5 percent of the survey area.

The most extensive soils in this unit are the Kimmerling,
Ophir, and Jubilee soils.

The Kimmerling soils are nearly level and poorly
drained on flood plains. These soils are medium textured
or moderately fine textured throughout. They are subject

to flooding. Some areas are slightly saline-alkali affected.

The Ophir soils are nearly level to moderately sloping
and poorly drained on alluvial fans. These soils are
stratified gravelly coarse textured and gravelly
moderately coarse textured throughout. Some areas
have been drained because of stream channel
entrenchment.

The Jubilee soils are nearly level and poorly drained
on flood plains. These soils are stratified moderately
coarse textured and coarse textured throughout. Some
areas have a fine textured surface layer that is slightly
saline-alkali affected.

Of minor extent in this unit are James Canyon, Job,
Niwot, Settlemeyer, and Shalcar family soils. All the soils
except Shalcar family soils are somewhat poorly drained
or poorly drained and moderately coarse textured to
moderately fine textured. The Shalcar family soils are
very poorly drained and have an organic surface layer
over a coarse to moderately fine textured substratum.
Vegetation is similar to that of the major soils.

The soils in this unit are used for irrigated hay and
pasture and for wetland wildlife habitat.

The main limitations for hay and pasture are the high
water table in the Jubilee and Kimmerling soils and the
low available water capacity and high water table in the
Ophir soils. These soils are not limited for wetland
wildlife habitat.

3. Hussman-Dressler-Ormsby

Nearly level, very deep, somewhat poorly drained soils;
on low terraces

Areas of this map unit are mainly north of Minden and
Gardnerville. They are on low terraces adjacent to the
flood plains. Vegetation common to this unit is reflected
by the irrigation of areas.

This unit makes up about 3 percent of the survey area.

The most extensive soils in this unit are the Hussman,
Dressler, and Ormsby soils.

The Hussman soils are somewhat poorly drained.
They are moderately fine textured and fine textured
throughout. Some areas are slightly saline-alkali affected
and subject to short periods of flooding.

The Dressler soils are somewhat poorly drained. The
surface layer is moderately coarse textured, and the
underlying material is stratified coarse to cobbly
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moderately coarse textured. Areas are subject to
flooding.

The Ormsby soils are somewhat poorly drained. They
are coarse textured throughout.

Of minor extent in this unit are Brockliss, East Fork,
Heidtman, Henningsen, and Henningsen Variant soils.
These soils are somewhat poorly drained. All the soils
are on low terraces except the Brockliss and Heidtman
soils that are on flood plains. The Brockliss soils are
stony or very stony coarse textured, East Fork and
Heidtman soils are medium and moderately fine textured,
and Henningsen and Henningsen Variant soils are
moderately coarse or coarse textured.

The soils in this unit are used for irrigated hay, small
grains, and pasture and for openland wildlife habitat.
Some small areas are used for urban development.

The main limitation for cropland and openland wildlife
habitat is the seasonal high water table. The Dressler
and Ormsby soils are also limited by low available water
capacity. The main limitation for urban development is
the seasonal high water table. The Dressler soils are
also limited by flooding.

4. Gardnerville-Dangberg-Fettic

Nearly level, very deep or moderately deep, somewhat
poorly drained and poorly drained soils; on low terraces

Areas of this map unit are mainly in the central part of
Carson Valley and Walker River areas. They are on low
terraces adjacent to alluvial fans, high terraces, and
foothills. The vegetation is mainly basin big sagebrush,
black greasewood, creeping wildrye, and basin wildrye.
Vegetation on soils that are saline-alkali affected is black
greasewood, alkali sacaton, basin wildrye, and inland
saltgrass.

This unit makes up about 2 percent of the survey area.
The most extensive soils in this unit are the Gardnerville,
Dangberg, and Fettic soils.

The Gardnerville soils are very deep and -somewhat
poorly drained. These soils are moderately fine textured
and fine textured in the surface layer and fine textured
and saline-alkali affected in the subsoil. Underiying the
subsoil is weakly silica-cemented, stratified coarse
textured material. Some areas are slightly saline-alkali
affected in the surface layer.

The Dangberg soils are moderately deep and poorly
drained. These soils are moderately fine textured to fine
textured in the surface layer and fine textured, saline-
alkali affected in the subsoil. Underlying the subsoil is a
hardpan. Areas are subject to flooding.

The Fettic soils are very deep and somewhat poorly
drained. These soils are medium textured or fine
textured and saline-alkali affected in the surface layer.
They are moderately fine textured in the subsoil and
medium textured to coarse textured in the substratum.
Areas are subject to flooding.
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Of minor extent in this unit are Godecke, Updike, and
Updike Variant soils. The Godecke soils are very deep
and somewhat poorly drained. The Updike and Updike
Variant soils are very deep and well drained. The
vegetation is similar to that on the major soils.

The soils in this unit are used mainly for rangeland and
rangeland wildlife habitat. Some areas of Dangberg soils
that have irrigation water available and adequate surface
drainage outlets are used for irrigated hayland. Some
areas are used for urban development.

The main limitations for rangeland and rangeland
wildlife habitat are the sodium affected subsoil and low
precipitation. The limitations for urban development are a
seasonal high water table and the flooding on the
Dangberg and Fettic soils. Cropland on the Dangberg
soils is limited by the seasonal high water table and slow
permeability.

Areas Dominated by Well Drained Soils
on Alluvial Fans and Terraces

Areas of these soils are mainly on alluvial fans and
terraces between the flood plains and foothills. Elevation
is 4,800 to 6,500 feet. The average annual precipitation
is 8 to 12 inches, the average annual temperature is 48
to 51 degrees F., and the frost-free period is 100 to 120
days.

These soils mainly are well drained, but in areas that
border mountain fronts, some of the soils have coarse
texture and are excessively drained or somewhat
excessively drained. These soils are nearly level to
steep. They dominantly are very deep, but some are
shallow to moderately deep over a hardpan. The soils
range from coarse textured to fine textured, and some
have silica cementation.

5. Haybourne-Turria-Springmeyer

Nearly level to steep, very deep, well drained soils; on
alluvial fans

Areas of this map unit are on alluvial fans in the east-
central part of Carson Valley and north and east of
Topaz Lake. They are on alluvial fans between the flood
plains and adjacent to foothills and mountains. The
vegetation is mainly Wyoming big sagebrush, Anderson
peachbrush, Thurber needlegrass, and bottlebrush
squirreltail. In areas near shallow drains, the vegetation
is mainly fourwing saltbush and basin wildrye or
winterfat.

This unit makes up about 6 percent of the survey area.
The most extensive soils in this unit are the Haybourne,
Turria, and Springmeyer soils.

The Haybourne soils are nearly level to gently sloping.
These soils are moderately coarse textured in the upper
part of the profile and stratified moderately coarse and
coarse textured in the lower part. Areas are subject to
possible flooding under abnormal conditions.

The Turria soils are nearly level. These soils are
medium textured or moderately fine textured in the
surface layer, moderately fine textured in the subsoil,
and stratified moderately coarse textured and medium
textured in the substratum.

The Springmeyer soils are gently sloping to steep.
These soils are stony or very stony medium textured to
moderately coarse textured in the surface layer,
moderately fine textured in the subsoil, and stratified
coarse to moderately fine textured in the substratum.

Of minor extent in this unit are the Saralegui soils.
These soils are moderately coarse textured throughout.
Vegetation is Wyoming big sagebrush and Thurber
needlegrass.

The soils in this unit are used mainly for rangeland and
rangeland wildlife habitat. Some areas of Turria soils are
used for irrigated cropland and for urban development.

The main limitation for rangeland and rangeland
wildlife habitat is the low average annual precipitation.
The main limitation for irrigated cropland is the seasonal
availability of water. The main limitations for urban
development on the Springmeyer and Turria soils are
slow permeability and in some areas, steepness of
slope. The Haybourne soils are limited by possible
flooding under abnormal conditions and moderately rapid
permeability.

6. Mottsville-Toll-Holbrook

Nearly level to steep, very deep, excessively drained,
somewhat excessively drained, and well drained soils; on
alluvial fans

Areas of this map unit are on alluvial fans in the
western part of Carson Valley near the Hot Springs
Mountains. They are on alluvial fans bordering the
mountain fronts. The vegetation near the mountain fronts
is mainly mountain big sagebrush, antelope bitterbrush,
needleandthread, and Indian ricegrass. The vegetation
on the lower part of the alluvial fans is Wyoming big
sagebrush, Anderson peachbrush, Thurber needlegrass,
and basin wildrye.

This unit makes up about 3.5 percent of the survey
area. The most extensive soils in this unit are the
Mottsville, Toll, and Holbrook soils.

The Mottsville soils are gently sloping to steep and
excessively drained. These soils are coarse textured
throughout. Some areas are subject to possible flooding
under abnormal conditions.

The Toll soils are nearly level to strongly sloping and
somewhat excessively drained. These soils are
moderately coarse textured and coarse textured
throughout.

The Holbrook soils are gently sloping to strongly
sloping and well drained. These soils are gravelly or
cobbly coarse textured to moderately coarse textured in
the surface layer and are stratified extremely gravelly to
extremely stony coarse texture to medium texture in the
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underlying material. Areas are subject to possible
flooding under abnormal conditions.

Of minor extent in this unit are Incy soils on sand
dunes. These soils are coarse textured throughout.
Vegetation is similar to that of the major soils.

The soils in this unit are used for rangeland, rangeland
wildlife habitat, and urban development. _

For urban development, flooding is a limitation on the
Mottsville and Holbrook soils, and the moderately rapid
or rapid permeability is a limitation on all the soils. In
some areas, steepness of slope is a limitation.

7. Indian Creek-Phing-Reno

Nearly level to moderately steep, shallow, moderately
deep, and very deep, well drained soils; on alluvial fans
and terraces

Areas of this unit are mainly west of the Pine Nut
Mountains. Some areas are on the alluvial fans bordering
the Buckskin Range west of the Wellington Hills. The
alluvial fans and terraces have been dissected or shaped
by faulting, and have exposed, eroded side slopes. The
vegetation is mainly low sagebrush, bottlebrush
squirreltail, Sandberg bluegrass, and Thurber
needlegrass.

This unit makes up 23 percent of the survey area. The
most extensive soils in this unit are the Indian Creek,
Phing, and Reno soils.

The shallow Indian Creek soils are nearly level to
strongly sloping on alluvial fans and terraces. These soils
are gravelly to very stony medium textured in the surface
layer and fine textured in the subsoil. They are underlain
by an indurated hardpan.

The very deep Phing soils are nearly level to
moderately steep on alluvial fans and terraces. The
surface is gravelly or very gravelly. These soils are
medium textured or moderately coarse textured in the
surface layer, fine textured in the subsoil, and medium
textured to fine textured in the substratum.

The moderately deep Reno soil is nearly level to
strongly sloping on terraces. The surface is gravelly to
stony. These soils are moderately coarse textured to
moderately fine textured in the surface layer and are fine
textured in the subsoil. They are underlain by an
indurated hardpan.

Of minor extent in this unit are Cassiro, Chalco,
Greenbrae, Nevador, Perazzo, Prey, Pung, Rawe, Risue,
Veta, Stucky, Springmeyer, and Washoe soils.

The soils in this unit are used for rangeland and
rangeland wildlife habitat. Some small areas are used for
urban development.

The limitations for rangeland and rangeland wildlife
habitat are low precipitation, depth to the hardpan in
Indian Creek and Reno soils, and the claypan in Phing
soils. The main limitations for urban development are the
cemented hardpan in the Indian Creek and Reno soils
and the fine textured subsoil in the Phing soil.

Soil Survey

Areas Dominated by Well Drained Soils
on Foothills and High Terraces

Areas of these soils are on low foothills and high
terraces. Elevation is 4,700 to 6,500 feet. The average
annual precipitation is 8 to 12 inches, the average
annual temperature is 48 to 51 degrees F., and the frost-
free period is 100 to 120 days.

These soils are well drained and shallow to very deep.
They are moderately sloping to steep on tops and side
slopes of terraces and foothills. Most of the soils in this
group have a well developed subsoil and are underlain
by bedrock. In some areas, the shallow soils exhibit little
profile development.

8. Pulcan-Puett-Chalco

Strongly sloping to steep, moderately deep and shallow,
well drained soils; on high terraces and foothills

Areas of this map unit are on the high terraces and
foothills west of the Wellington Hills. They are between
mountains to the east and alluvial fans and terraces to
the west. The vegetation on soils with a clayey subsoil is
mainly low sagebrush, Thurber needlegrass, and pine
bluegrass. On soils that are 'oamy and shallow it is
mainly Wyoming big sagebrush, antelope bitterbrush, and
desert needlegrass. Pinyon pine and Utah juniper have
invaded some parts of this unit.

This unit makes up about 3 percent of the survey area.
The most extensive soils in this unit are Pulcan, Puett,
and Chalco soils.

The moderately deep Pulcan soils are moderately
steep on high terraces. The surface is very gravelly.
These soils are moderately coarse textured in the
surface layer and very gravelly fine textured in the
subsoil. They are underlain by soft bedrock.

The shallow Puett soils are moderately steep and
steep on low foothills. These soils are moderately coarse
textured and medium textured throughout. They are
underlain by soft bedrock.

The shallow Chalco soils are strongly sloping and
steep on high terraces. These soils are medium textured
in the surface layer and fine textured in the subsoil. They
are underlain by soft bedrock.

Of minor extent in this unit are Indian Creek soils on
alluvial fans, Uhaldi soils on side slopes, and Haybourne
soils in shallow drainageways. The Indian Creek soils are
shallow, the Uhaldi soils are moderately deep, and the
Haybourne soils are very deep. The vegetation is low
sagebrush on Indian Creek soils. Big sagebrush is on
Uhaldi and Haybourne soils.

The sails in this unit are used for noncommercial
woodland, rangeland, and rangeland wildlife habitat.

The main limitation for noncommercial woodland is
steepness of slope. The main limitations for rangeland
and rangeland wildlife habitat are steepness of slope,
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the claypan in the Pulcan soils, and the shallow depth to
soft bedrock in the Puett soils.

9. Uhaldi-Pula-Nosrac

Strongly sloping to steep, moderately deep and very
deep, well drained soils; on foothills and high terraces

Areas of this map unit are west of the Pine Nut
Mountains and Wellington Hills. They are on foothills and
high terraces adjacent to mountain slopes. The
vegetation is mainly big sagebrush, antelope bitterbrush,
and Thurber needlegrass. Pinyon pine and Utah juniper
have invaded many areas.

This unit makes up about 7 percent of the survey area.
The most extensive soils in this unit are the Uhaldi, Pula,
and Nosrac soils.

The moderately deep Uhaldi soils are moderately
steep and steep on low foothills and high terraces. The
surface is stony to very stony. These soils are medium
textured in the surface layer and gravelly moderately fine
textured in the subsoil. They are underlain by soft
bedrock.

The very deep Pula soils are moderately steep and
steep on high terraces. The surface is very gravelly or
very stony. These soils are medium textured in the
surface layer, very gravelly fine textured in the subsoil,
and extremely gravelly moderately coarse textured in the
substratum.

The very deep Nosrac soils are strongly sloping to
steep on low foothills. The surface is stony or very stony.
These soils are moderately coarse textured to
moderately fine textured in the surface layer and very
gravelly moderately fine textured or medium textured in
the subsoil.

Of minor extent in this unit are Phing, Puett, and
Chalco soils on side slopes of terraces and low hills.
Vegetation is mainly Wyoming big sagebrush on the
Puett and Chalco soils, or low sagebrush with antelope
bitterbrush. It is Thurber needlegrass on the Phing soils.

The soils in this unit are used for rangeland and
rangeland wildlife habitat.

The main limitations for rangeland and rangeland
wildlife habitat are moderately low precipitation,
steepness of slope, and invasion of pinyon pine and
Utah juniper.

10. Stodick-Indiano-Loomer

Moderately sloping to steep, shallow and moderately
deep, well drained soils; on foothills

Most areas of this map unit are on the foothills of the
Pine Nut Mountains, Hot Springs Mountains, Wild Oat
Mountains, Gray Hills, and Buckskin Range. The
vegetation on the shallow soils is mainly low sagebrush
and Thurber needlegrass. On the moderately deep soils,
it is mainly Wyoming big sagebrush, antelope bitterbrush,
and Thurber needlegrass.

This unit makes up about 8 percent of the survey area.
The most extensive soils in the unit are the Stodick,
Indiano, and Loomer soils.

The shallow Stodick soils are moderately sloping to
steep. The surface is stony or very stony. These soils
are moderately coarse textured in the surface layer and
very gravelly moderately fine textured in the subsaoil.
They are underlain by soft bedrock.

The moderately deep Indiano soils are steep. The
surface is stony. These soils are moderately coarse
textured in the surface layer and moderately fine
textured in the subsoil. They are underlain by bedrock.

The shallow Loomer soils are moderately steep and
steep. The surface is very cobbly or extremely cobbly.
These soils are medium textured in the surface layer and
very gravelly fine textured in the subsoil. They are
underlain by bedrock.

Of minor extent in this unit are Theon, Olac, Borda,
Aldax, and Zephan soils. These soils are on foothills.

The soils in this unit are mainly used for rangeland and
rangeland wildlife habitat.

The main limitations for rangeland and rangeland
wildlife habitat are moderately low precipitation,
steepness of slope, and the shallow depth of the
Loomer and Stodick soils.

Areas Dominated by Well Drained Soils
on Mountains and Uplands

Areas of these soils are on the eastern slopes of the
Carson Range. The soils are moderately steep to very
steep. Elevation is 6,000 to 9,500 feet. The average
annual precipitation is 15 to 50 inches, the average
annual temperature is 36 to 45 degrees F., and the frost-
free period is 30 to 80 days.

Areas of these soils are also on the sides of the Pine
Nut Mountains, the Wellington Hills, and the mountains
northwest of Topaz Lake. The soils are moderately
sloping to very steep. Elevation is about 5,500 to 9,000
feet. The average annual precipitation is 12 to 20 inches,
the average annual temperature is 41 to 50 degrees F.,
and the frost-free period is 60 to 120 days.

Most areas of these soils are well drained. They are
shallow to very deep over bedrock. Some areas of the
very deep soils have little profile development; in the rest
of the areas, profile development is variable.

11. Cagle-Duco-Nosrac

Strongly sloping to steep, shallow, moderately deep, and
very deep, well drained soils; on uplands

Areas of this map unit are in the eastern part of the
survey area. They are on uplands between the foothills
and mountains. The vegetation on the shallow and
moderately deep soils is mainly singleleaf pinyon pine
with some Utah juniper and an understory of Wyoming
big sagebrush. Vegetation on the deep soils is mainly
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mountain big sagebrush, antelope bitterbrush, and
mountain brome.

This unit makes up about 17 percent of the survey
area. The most extensive soils in this unit are the Cagle,
Duco, and Nosrac soils.

The moderately deep Cagle soils are moderately steep
and steep. They are on mainly south- and west-facing
side slopes. The surface is very stony or extremely
stony. These soils have a medium textured surface layer
and a fine textured subsoil. They are underiain by
bedrock.

The shallow Duco soils are strongly sloping to steep.
They are on ridges and south-facing side slopes. The
surface is stony to extremely stony. These soils have a
medium textured surface layer and a very gravelly
moderately fine textured subsoil. They are underlain by
bedrock.

The very deep Nosrac soils are strongly sloping to
steep. They are on north-facing side slopes. The surface
is stony or very stony. These soils have a moderately
coarse to moderately fine textured surface layer and a
very gravelly medium textured and moderately fine
textured subsoil.

Of minor extent in this unit are the Devada, Hyloc,
Koontz, Kram, and Sutro soils on moderately steep and
steep slopes. Of minor extent in an area northwest of
Topaz Lake and south of Wellington Hills are the
Burnborough, Glean, and Sup soils. These Burnborough,
Glean, and Sup soils are on moderately steep to very
steep mountain slopes and have slightly cooler
temperatures than other minor soils in this unit.

The soils in this unit are used for noncommercial
woodland, rangeland, and rangeland wildlife habitat.

The main limitations for woodland, rangeland, and
rangeland wildlife habitat are the moderately steep to
very steep slopes. The Duco soils are limited by the
shallow depth to bedrock. Surface stones may hinder
access to the cutting of trees in some areas.

12. Trid-Drit-Roloc

Moderately sloping to very steep, shallow, moderately
deep, and very deep, well drained soils; on uplands

Areas of this map unit are on uplands, mainly the
eastern face of Pine Nut Mountains. The vegetation is
mainly mountain big sagebrush, antelope bitterbrush,
Thurber needlegrass, and mountain brome. Pinyon pine
and Utah juniper have invaded many areas.

This unit makes up about 10 percent of the survey
area. The most extensive soils in this unit are the Trid,
Duoc, and Roloc soils.

The Trid soils are moderately sloping to steep and
moderately deep. They are on south- and west-facing
side slopes. These soils have a coarse textured and
moderately coarse textured surface layer and a very
gravelly moderately fine textured subsoil. They are
underlain by soft bedrock.

Soil Survey

The Drit soils are moderately steep to very steep and
very deep. They are on north-facing slopes. These soils
are gravelly medium textured throughout.

The Roloc soils are moderately steep to very steep
and shallow. They are on ridges and south-facing slopes.
The surface is gravelly to extremely stony. These soils
are very gravelly moderately coarse textured throughout.
They are underlain by soft bedrock.

Of minor extent in this unit are the Minneha and
Surgem soils and Rock outcrop. The Minneha soils are
shallow over bedrock and are very gravelly medium
textured. The Surgem soils are moderately deep over
bedrock on east-facing slopes.

The soils in this unit are used for rangeland and
rangeland wildlife habitat.

The main limitations for rangeland and rangeland
wildlife habitat are the steepness of slope and the
shallow depth to bedrock of the Roloc soils.

13. Glean-Genoa-Sup

Moderately sloping to very steep, shallow, deep, and
very deep, well drained soils; on mountains

Areas of this map unit are on uplands of the Pine Nut
Mountains and Wellington Hills. The vegetation on the
deep soils is mainly mountain big sagebrush, antelope
bitterbrush, western needlegrass, and basin wildrye; on
the shallow soils it is mainly low sagebrush, antelope
bitterbrush, Thurber needlegrass, and Sandberg
bluegrass; and on the very deep soils it is mainly curlleaf
mountainmahogany, mountain big sagebrush, pine '
bluegrass, and basin wildrye.

This unit makes up about 3 percent of the survey area.
The most extensive soils in this unit are the Glean,
Genoa, and Sup soils.

The Glean soils are moderately sloping to very steep
and deep and very deep. These soils are very gravelly
moderately coarse textured throughout. They are
underiain by bedrock.

The Genoa soils are moderately sloping to steep and
shallow. These soils are moderately coarse textured in
the surface layer and very gravelly or cobbly moderately
fine textured in the subsoil. They are underlain by
bedrock.

The Sup soils are moderately steep to steep and very
deep. These soils are very gravelly moderately coarse
textured throughout.

Of minor extent in this unit are Chen, Pernty, and
Softscrabble soils. The Chen and Pernty soils are on
ridges, and the Softscrabble soils are on pediments.

The soils in this unit are used for rangeland and
rangeland wildlife habitat.

The main limitation for rangeland and rangeland
wildlife use is the steepness of slope. Genoa soils are
limited by the shalliow depth to bedrock. Cold soil
temperatures of the Genoa and Sup soils limit plant
growth.
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14. Vicee-Franktown-Rock outcrop

Steep to very steep, very shallow, shallow, and very
deep, well drained and somewhat excessively drained
soils; on mountains

Areas of this map unit are in the central part of the
Carson Range west of Genoa. They are on the lower
part of mountainsides. The vegetation is mainly Jeffrey
pine with understory of mountain big sagebrush,
antelope bitterbrush, mountainmahogany, and Thurber
needlegrass.

This unit makes up about 1.5 percent of the survey
area. Most extensive in this unit are Vicee and
Franktown soils and Rock outcrop.

The Vicee soils are steep to very steep, very deep,
and well drained. These soils are medium textured
throughout.

The Franktown soils are very steep, very shallow to
shallow, and somewhat excessively drained. The surface
is very stony. These soils are very gravelly and medium
textured throughout. They are underlain by bedrock.

Rock outcrop is mainly on ridges but is on some side
slopes. It consists of exposed areas of barren bedrock.
Some plants grow in the crevices of bedrock.

Of minor extent in this unit are Gralic, Vicee Variant,
and Shakespeare soils. These soils are at a higher
elevation on the sides of mountains. The Gralic and
Shakespeare soils are deep, very gravelly, and medium
textured. The Vicee Variant soils are moderately deep,
very gravelly, and medium textured. The Shakespeare
soils are moderately well drained. Vegetation is similar to
that of the major soils.

The soils in this unit are used for woodland and
woodland wildlife habitat.

The main limitations for woodland and woodland
wildlife habitat are the hazard of erosion and steepness
of slope. The Franktown soils are limited by shallow
depth to bedrock. Rock outcrop is a limitation.

15. Corbett-Toiyabe

Moderately sloping to very steep, shallow and
moderately deep, somewhat excessively drained and
excessively drained soils; on lower mountainsides

Areas of this map unit are in the northern and
southern parts of the Carson Range. They are on the
lower mountainsides. The vegetation is primarily Jeffrey
pine with an understory of mountain big sagebrush,
snowbrush ceanothus, antelope bitterbrush, and
bottlebrush squirreltail.

This unit makes up about 3 percent of the survey area.

The most extensive soils in this unit are the Corbett and
Toiyabe soils.

The Corbett soils are moderately sloping to steep,
moderately deep, and somewhat excessively drained.
These soils are coarse textured throughout. They are

~derlain by soft bedrock.

11

The Toiyabe soils are moderately sloping to very
steep, shallow, and excessively drained. These soils are
coarse textured throughout. They are underlain by
granitic bedrock.

Of minor extent in this unit are Glenbrook soils and
Rock outcrop. The Glenbrook soils are shallow, gravelly,
and coarse textured. They are on foothills. Vegetation is
Wyoming big sagebrush and antelope bitterbrush.

The soils in this unit are used mainly for woodland and
woodland wildlife habitat. Some areas are used for urban
development.

The main limitation for woodland, woodland wildlife,
and urban development is steepness of slope in most
areas; however, slopes are moderate in a few small
areas. The Toiyabe soils are also limited by shallow
depth to bedrock.

16. Witefels-Temo

Moderately sloping to very steep, shallow and
moderately deep, somewhat excessively drained and
excessively drained soils; on upper mountainsides

Areas of this unit are mainly in the northern and
southern parts of the Carson Range. They are on the
upper mountainsides. The vegetation is mainly California
red fir and western white pine with an understory of
pinemat manzanita, snowbrush ceanothus, antelope
bitterbrush, Thurber needlegrass, and bottlebrush
squirrettail.

This unit makes up about 2 percent of the survey area.
The most extensive soils in this unit are the Witefels and
Temo soils.

The Witefels soils are moderately sloping to very
steep, moderately deep, and somewhat excessively
drained. These soils are coarse textured throughout.
They are underiain by soft bedrock.

The Temo soils are steep to very steep, shallow, and
excessively drained. These soils are coarse textured
throughout. They are underlain by bedrock.

Of minor extent in this unit are Graylock soils and
Rock outcrop. The Graylock soils are on concave side
slopes of mountains. The Rock outcrop is mostly on
ridges.

The soils in this unit are used for woodland and
woodland wildlife habitat. Some areas are used for urban
development and ski areas.

The main limitations for woodland and woodland
wildlife habitat are steepness of slope and cool soil
temperatures. The Temo soils are limited by shallow
depth to bedrock. Urban development is limited mainly
by steepness of slope. Ski areas are limited by stones.

Broad Land Use Considerations

The soils in the Douglas County Area vary widely in
their potential for major land uses, such as cropland,
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pastureland, rangeland, woodland, wildlife habitat, and
urban development.

Approximately 70 percent of the survey area is used
for rangeland. Units 5, 6, 7, 8, 9, 10, 12, and 13 on the
general soil map are used primarily for grazing by cattle
and sheep. Feral horses also graze the areas, and their
needs should be considered. The areas are readily
accessible and commonly are overgrazed. In general,
the primary limitation for rangeland is low forage
production caused by low palatability of the sagebrush
and steepness of slope. Encroachment or invasion of
pinyon and juniper has occurred on much of the
moderately steep and steep rangeland. improving range
conditions by mechanical operations should be restricted
to only selected soils that support big sagebrush.
Removing the low sagebrush increases the hazard of
erosion, and seeding low sagebrush sites is difficult
because of the thin surface layer.

About 15 percent of the survey area can be used for
woodland. Units 14, 15, and 16 on the general soil map
can be used to produce trees. Erosion is a hazard;
therefore, logging operations should be carefully planned
to prevent soil erosion. The use of equipment is limited
by steepness of slope, and in some areas by stoniness.
Map unit 11 can be used to produce firewood,
fenceposts, and Christmas trees. Pinyon pine nuts can
be harvested in some years. Cutting of trees should be
planned to coincide with dry soil conditions to prevent
compaction of the soil, thereby causing increased
erosion.

Approximately 5 percent of the survey area is used for
various intensities of urban development. Units 1, 2, 3, 4,
5, 6, 7, and 15 on the general soil map are used for
some kind of urbanization. Map units 1, 2, 3, and 4 are
primarily limited by the hazard of flooding and the
seasonal high water table. Some of the soils in map
units 5 and 6 are limited by rare flooding. The soils in
map unit 7 have a high clay content in the subsoil that
limits urban uses. The steepness of slope and shallow
depth to bedrock in map unit 15 require special design
or use of special equipment for urban development.

About 10 percent of the survey area is used for hay
and pasture. Units 1, 2, and 4 on the general soil map
are used for winter grazing. The soils in map unit 1 have
a high sodic content, have a shallow seasonal high
water table, and are subject to periodic flooding.
Drainage is difficult in map unit 1 because the soils do
not have a suitable outlet. Forage production is low
because of the high sodic content. The soils in map unit
4 have a high sodic content and a moderately deep
seasonal high water table. Forage production is low
because of the high sodic content. Parts of unit 2 are
suited to hay and pasture. Meadow hay can be cut in
most years, and the aftermath grazed late in summer
and in winter.

Approximately 5 percent of the survey area is used for
cropland. Parts of units 2, 3, and 5 are used for small
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grains, alfalfa, and other legume crops. The soils are
generally free of salt and alkali. Small grains and other
shaliow-rooted crops can be grown in parts of unit 2 and
on the Dressler soils in unit 3. Alfalfa and other deep-
rooted crops can be grown in unit 5 and on the
Hussman and Ormsby soils in unit 3. Most of the soils in
units 2 and 3 and in parts of unit 5 have irrigation water
available. If irrigation water can be made available, most
of unit 5 is suitable for cropland. Irrigation water comes
mainly from the Carson River. In most years it is
available until midsummer and then becomes short in
supply. Some irrigation water comes from wells. Wells
that produce enough water are deep, and in most of unit
5 are difficult to find.

Parts of units 2 and 3 are being used to filter and
purify effluvent generated from the nearby cities. The
effluvent is stored when the soil is frozen; when the soil
thaws and at other times, the effluvent is diluted with
river water or applied directly to the soil by spraying or
by the furrow and border irrigation methods. Crops
grown on the soils used in this process of purification are
mainly hay or legumes and are feed for nonlactating
cows. Much of unit 5 can be used for this filtering and
purification process.

Almost all of the land in the Douglas County Area is
used by more than one kind of wildlife. The east and
west forks of the Carson River and the West Walker
River support trout. In the lower part of Carson Valley,
the Carson River supports catfish and trout.

Openland wildlife common to cultivated areas include
pheasant, valley quail, cottontail rabbit, meadowlark, and
killdeer. Units 1, 2, 3, and 4 shown on the general soil
map are used extensively by these species.

Wetland wildlife are common in map units 1 and 2.
These include ducks, geese, herons, muskrat, and
beaver. Map units 1 and 2 are the only areas that
support wetland wildlife to any great extent. Shallow
water areas could be established to enhance the habitat.
Some areas have been drained by stream entrenchment
and are now limited in their ability to provide habitat for
wetland wildlife.

Map units 5, 6, 7, and 10 support most of the
rangeland wildlife. Common rangeland wildlife includes
jack rabbits, coyote, chukar partridge, and many kinds of
rodents and nongame birds. During winter deer utilize
the habitat adjacent to the mountains and along’
drainageways.

Woodland wildlife extensively use map units 11, 12,
13, 14, 15, and 16. Common to these areas are mule
deer, black bear, mountain lion, and a few wild turkeys.
Small game includes cottontail and pygmy rabbits.
Upland game birds, such as mountain and valley quail
and blue grouse, also inhabit the areas.

Problems associated with management of wildlife and
wildlife habitat have been increased by urban expansion.
The increase of homes in rural areas, expansion of
cities, and building of highways have destroyed or
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isolated much of the wildlife habitat on valley floors.
Winter feeding areas and deer migration routes across
Carson Valley, Antelope Valley, and the Double Spring
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Flat Area have been severely constricted. Selected
areas suited to wildlife habitat, winter grazing areas, and
migration corridors can be enhanced and preserved.
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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 almost 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 soi/
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, Gardnerville clay loam is one
of several phases in the Gardnerville series.

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

A soil complex consists of two or more soils in such
an intricate pattern or in such small areas that they
cannot be shown separately on the soil maps. The
pattern and proportion of the soils are somewhat similar
in all areas. Corbett-Toiyabe complex, 30 to 50 percent
slopes, is an example.

A soil association is made up of two or more
geographically associated soils that are shown as one
unit on the maps. Because of present or anticipated soil
uses in the survey area, it was not considered practical
or necessary to map the soils separately. The pattern
and relative proportion of the soils are somewhat similar.
The Washoe-Reno association is an example.

Most map units include small scattered areas of soils
other than those for which the map unit is named. Some
of these included soils have properties that differ
substantially from those of the major soil or soils. Such
differences could significantly affect use and
management of the soils in the map unit. The included
soils are identified in each map unit description. Some
small areas of strongly contrasting soils are identified by
a special symbol on the soil maps. The range sites given
for included soils and at the end of the map unit
description coincide with the range sites given in table 6.

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

101—Aldax stony fine sandy loam, 15 to 50
percent slopes. This shailow, well drained soil is on low
rolling foothills. It formed in residuum derived dominantly
from andesite. Elevation is 5,000 to 6,000 feet. The
average annual precipitation is about 10 inches, the
average annual temperature is about 48 degrees F., and
the average frost-free period is about 100 days.

Typically, the surface is covered with about 2 percent
stones. The surface layer is grayish brown stony fine
sandy loam that grades to extremely stony fine sandy
loam. It is about 14 inches thick. Below this is andesite
bedrock. In some areas the surface is very stony.

Included with this soil in mapping is about 2 percent
Rock outcrop on ridge crests.

Permeability of this Aldax soil is moderately rapid.
Available water capacity is very low. Effective rooting
depth coincides with the depth to bedrock. The depth is
10 to 20 inches. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

Areas of this soil are used for livestock grazing and
wildlife habitat. Some areas are used for urban
development.

The potential plant community on this soil is mainly
Wyoming big sagebrush, antelope bitterbrush, Thurber
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needlegrass, and bottlebrush squirreltail. The present
vegetation in most areas is mainly Wyoming big
sagebrush and bottlebrush squirreltail. The production of
vegetation suitable for livestock grazing is limited by the
moderately low average annual precipitation and very
low available water capacity. The suitability of this soil
for rangeland seeding is very poor. The main limitations
for seeding are very low available water capacity and
steep slopes. Because of the very low available water
capacity and competition from sagebrush for moisture,
desirable grasses are very slow to recover even if
grazing management is good. Mechanical treatment is
not practical, because the surface is stony and most
slopes are steep. Steepness of slope limits access by
livestock and promotes overgrazing of the less sloping
areas. Grazing should be delayed until the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure. Livestock grazing should
be managed to protect this soil from excessive erosion.
Loss of the surface layer results in a severe decrease in
productivity and in the potential of the soil to produce
vegetation suitable for grazing.

The main limitations for urban development are
moderately steep or steep slopes and shallow depth to
hard bedrock. The deep cuts needed to level sites for
buildings can expose the bedrock. Special design is
needed for buildings and waste disposal systems.

Areas of this soil are limited for roads because of
moderately steep or steep slopes and shallow depth to
hard bedrock. Deep cuts should be avoided because of
shallow depth to hard bedrock. Cutting and filling can be
reduced by building roads in the less sloping areas.
Roads should be provided with adequate surface
drainage. Erosion can be controlled and maintenance
costs reduced by stabilizing areas that have been
disturbed.

This soil is in capability subclass Vlle, nonirrigated. It is
in range site 26-15.

102—Aldax-Indiano association. This association is
on low rolling foothills. Slope is 15 to 50 percent.
Elevation is 4,800 to 5,500 feet. The average annual
precipitation is about 10 inches, the average annual
temperature is about 48 degrees F., and the average
frost-free period is about 120 days.

This association is 45 percent Aldax very stony fine
sandy loam, 15 to 50 percent slopes, and 45 percent
Indiano stony fine sandy loam, 30 to 50 percent slopes.
The Aldax soil is on ridges and south- and west-facing
side slopes. The Indiano soil is on north- and east-facing
side slopes.

Included with these soils in mapping are about 2
percent Rock outcrop on ridge crests and 8 percent
Stodick soils on foot siopes (range site: 26-25). The
included soils and Rock outcrop make up about 10
percent of mapped areas.

Soil Survey

The Aldax soil is shallow and well drained. It formed in
residuum derived dominantly from andesite. Typically,
the surface is covered with 3 to 15 percent stones. The
surface layer is grayish brown very stony fine sandy loam
that grades to extremely stony fine sandy loam. It is
about 14 inches thick. Below this is andesite bedrock. In
some areas the surface is extremely stony.

Permeability of this Aldax soil is moderately rapid.
Available water capacity is very low. Effective rooting
depth coincides with the depth to bedrock. The depth is
10 to 20 inches. Runoff is medium, and the hazard of
water erosion is high. The hazard of soil blowing is slight.

The Indiano soil is moderately deep and well drained.
It formed in colluvium derived dominantly from rhyolite.
Typically, the surface is covered with about 2 percent
stones. The surface layer is brown stony fine sandy loam
about 13 inches thick. The subsoil is pale brown gravelly
clay loam about 20 inches thick. Rhyolite bedrock is at a
depth of 33 inches. In some areas the surface is
extremely stony.

Permeability of this Indiano soil is moderately siow.
Available water capacity is low. Effective rooting depth
coincides with the depth to bedrock. The depth is 20 to
40 inches. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

Areas of this association are used for livestock grazing
and wildlife habitat.

The potential plant community on the Aldax soil is
mainly Wyoming big sagebrush, antelope bitterbrush,
bottlebrush squirreltail, and Thurber needlegrass. The -
present vegetation in most areas is mainly Wyoming big
sagebrush and bottlebrush squirreltail. The production of
vegetation suitable for livestock grazing is limited by the
very low available water capacity and moderately low
average annual precipitation. The suitability of this soil
for rangeland seeding is very poor. The main limitation
for seeding is the very low available water capacity.

The potential plant community on the Indiano soil is
mainly Wyoming big sagebrush, antelope bitterbrush, and
Sandberg bluegrass. The production of vegetation
suitable for livestock grazing is limited by the moderately
low average annual precipitation. The suitability of this
soil for rangeland seeding is very poor. The main
limitation for seeding is the steep slopes.

Steepness of slope limits access and movement of
livestock. Livestock grazing should be managed to
protect these soils from excessive erosion and to avoid
overuse of the less sloping areas of the Aldax soil. Loss
of the surface layer results in a severe decrease in
productivity and the potential of the unit to produce
vegetation suitable for grazing. Because of the very low
and low available water capacity of these soils and the
competition from the sagebrush for moisture, desirable
grasses are slow to recover even if grazing management
is good. Grazing should be delayed until the soil is firm
and the more desirable forage plants have achieved
sufficient growth to withstand grazing pressure.
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Areas of this association are limited for roads because
of the moderately steep and steep slopes and the
shallow or moderately deep hard bedrock. Because of
the underlying bedrock, deep cuts should be avoided,
especially on the Aldax soil. Cutting and filling can be
reduced by building roads in the less sloping areas.
Roads should be provided with adequate surface
drainage. Erosion can be controlled and maintenance
costs reduced by stabilizing areas that have been
disturbed.

The Aldax soil is in capability subclass Vlle,
nonirrigated, and range site 26-15. The Indiano soil is in
capability subclass Vlle, nonirrigated, and range site 26-
10.

111—Borda gravelly sandy loam, 4 to 15 percent
slopes. This deep, well drained soil is on foothills and
toe slopes of foothills. It formed in residuum derived
dominantly from andesite tuff. Elevation is 5,200 to 5,800
feet. The average annual precipitation is about 10
inches, the average annual air temperature is about 48
degrees F., and the average frost-free period is about
100 days.

Typically, the surface layer is grayish brown and brown
gravelly sandy loam and gravelly loam about 10 inches
thick. The subsoil is brown clay about 24 inches thick.
The substratum to a depth of 50 inches is very pale
brown and light yellowish brown clay loam. Andesite tuff
bedrock is at a depth of 50 inches.

Included with this soil in mapping are about 7 percent
Aldax soils near outcrops of rock (range site: 26-15) and
3 percent Rock outcrop on ridges. The included soils
and Rock outcrop make up about 10 percent of mapped
areas.

Permeability of this Borda soil is slow. Available water
capacity is high. Effective rooting depth coincides with
the depth to bedrock. The depth is 40 to 60 inches.
Runoff is medium, and the hazards of water erosion and
soil blowing are slight.

Areas of this soil are used for livestock grazing and
wildlife habitat.

The potential plant community on this soil is mainly
Wyoming big sagebrush, Thurber needlegrass, and basin
wildrye. The present vegetation in most areas is mainly
Wyoming big sagebrush, antelope bitterbrush, and
bottiebrush squirreltail. Pinyon and juniper have invaded
some areas. The production of vegetation suitable for
livestock grazing is limited by the moderately low
average annual precipitation. The suitability of this soil
for rangeland seeding is poor. The main limitation for
seeding is the moderately low average annual
precipitation. Loss of the surface layer results in a
severe decrease in productivity and in the potential of
the soil to produce vegetation suitable for grazing.
Grazing when the soil is wet results in compaction of the
surface layer and excessive runoff. Grazing should be
delayed until the soil is firm and the more desirable
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forage plants have achieved sufficient growth to
withstand grazing pressure.

Areas of this soil are limited for roads because of the
presence of highly expandable clay. Roads are difficult
to maintain because of the clay, which has low strength
when wet. Roads must be designed to control runoff and
help stabilize cut slopes. Roads should be provided with
adequate surface drainage.

This sail is in capability subclass Vlc, nonirrigated. It is
in range site 26-10.

121—Borda Variant-Genoa-Burnborough Variant
association. This association is on pediments, ridges,
and north- and east-facing side slopes of mountains.
Slope is 15 to 50 percent. Elevation is 7,500 to 8,500
feet. The average annual precipitation is about 14
inches, the average annual temperature is about 43
degrees F., and the average frost-free period is about 70
days.

This association is 40 percent Borda Variant extremely
cobbly sandy loam, 15 to 30 percent slopes, 30 percent
Genoa extremely cobbly sandy loam, 15 to 50 percent
slopes, and 15 percent Burnborough Variant stony loam,
15 to 30 percent slopes. The Borda Variant soil is on
mountain pediments on edges of mountain valleys, the
Genoa soil is on the surrounding ridges and shoulders,
and the Burnborough Variant soil is on north- and east-
facing concave side slopes below the ridges.

Included with these soils in mapping are about 2
percent loamy-skeletal, mixed, frigid Cumulic Haplaquolls
in narrow drainageways (range site: 26-3), 8 percent
Glean soils on concave north-facing slopes (range site:
26-38), and 5 percent Rock outcrop on ridges. The
included soils and Rock outcrop make up about 15
percent of mapped areas.

The Borda Variant soil is very deep and well drained. It
formed in alluvium and colluvium derived from old
alluvium. Typically, the surface is covered with 25 to 35
percent cobbles. The surface layer is grayish brown
extremely cobbly sandy loam about 6 inches thick. The
upper 21 inches of the subsoil is brown very gravelly
sandy clay. The lower part of the subsoil to a depth of
60 inches or more is light yellowish brown very gravelly
sandy clay loam.

Permeability of the Borda Variant soil is slow. Available
water capacity is moderate. Effective rooting depth is 60
inches or more. Runoff is medium, and the hazards of
water erosion and soil blowing are slight.

The Genoa soil is shallow and well drained. It formed
in residuum derived dominantly from granitic rock.
Typically, the surface is covered with 25 to 35 percent
cobbles. The surface layer is grayish brown extremely
cobbly sandy loam about 6 inches thick. The subsoil is
brown extremely cobbly sandy clay loam about 10 inches
thick. Granitic bedrock is at a depth of 16 inches.

Permeability of the Genoa soil is moderately siow.
Available water capacity is very low. Effective rooting
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depth coincides with the depth to bedrock. The depth is
12 to 20 inches. Runoff is rapid, and the hazard of water
erosion is moderate. The hazard of soil blowing is slight.

The Burnborough Variant soil is moderately deep and
well drained. It formed in residuum derived dominantly
from andesite. Typically, the surface is covered with
about 2 percent stones. The surface layer is grayish
brown stony loam about 5 inches thick. The subsoil is
brown gravelly clay loam about 25 inches thick. Soft
andesite bedrock is at a depth of 30 inches.

Permeability of the Burnborough Variant soil is
moderately slow. Available water capacity is low.
Effective rooting depth coincides with the depth to
bedrock. The depth is 25 to 40 inches. Runoff is rapid,
and the hazard of water erosion is moderate. The hazard
of soil blowing is slight.

Areas of this association are used for livestock grazing
and wildlife habitat.

The potential plant community on the Borda Variant
soil is mainly low sagebrush, antelope bitterbrush, pine
bluegrass, and Thurber needlegrass. The present
vegetation in most areas is mainly low sagebrush and
Thurber needlegrass. The production of vegetation
suitable for livestock grazing is limited by cold soil
temperatures. The suitability of this soil for rangeland
seeding is very poor. The main limitations for seeding
are the extremely cobbly surface and the very low
available water capacity of the surface layer.

The potential plant community on the Genoa soil is
mainly low sagebrush, antelope bitterbrush, Thurber
needlegrass, and Sandberg biuegrass. The present
vegetation in most areas is mainly low sagebrush,
Sandberg bluegrass, and Thurber needlegrass. The
production of vegetation suitable for livestock grazing is
limited by cold soil temperatures and very low available
water capacity. The suitability of this soil for rangeiand
seeding is very poor. The main limitations for seeding
are the very low available water capacity, extremely
cobbly surface, and steep slopes.

The potential plant community on the Burnborough
Variant soil is mainly mountain big sagebrush, antelope
bitterbrush, mountain brome, and Columbia needlegrass.
The present vegetation in most areas is mainly mountain
big sagebrush, antelope bitterbrush, and Columbia
needlegrass. The production of vegetation suitable for
livestock grazing is limited by cold soil temperatures and
low available water capacity. The suitability of this soil
for rangeland seeding is poor. The main limitations for
seeding are the moderately steep slopes and low
available water capacity.

Seeding large areas of Burnborough Variant soil is
difficuit. This is because of the pattern in which this soil
occurs with the Borda Variant and Genoa soils. Grazing
should be delayed until the soil has warmed up and the
plants have achieved sufficient growth. Steepness of
slope limits access and movement of livestock. Livestock
grazing should be managed to protect the soils from
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excessive erosion and to prevent overgrazing in the less
sloping areas. Loss of the surface layer results in a
severe decrease in productivity and the potential of the
Genoa soil to produce vegetation suitable for grazing.

This association is limited for roads because of
moderately steep and steep slopes and because of the
shallow depth to bedrock and large stones on the Genoa
soil. Special design for roads is needed to overcome the
limitation of slope. Because of the underlying bedrock,
deep cuts should be avoided, especially on the Genoa
soils. Cutting and filling can be reduced by building roads
in the less sloping areas. Roads should be provided with
adequate surface drainage. Erosion can be controlled
and maintenance costs reduced by stabilizing areas that
have been disturbed. Unless an adequate wearing
surface is maintained, cobbles in the soil are road
hazards and result in increased maintenance cost.

The Borda Variant soil is in capability subclass Vlis,
nonirrigated, and range site 26-39. The Genoa soil is in
capability subclass Vlle, nonirrigated, and range site 26-
28. The Burnborough Variant soil is in capability subclass
Vle, nonirrigated, and range site 26-40.

122—Borda Variant-Glean association. This
association is on the slopes of mountains. Siope is 15 to
50 percent. Elevation is 8,000 to 8,500 feet. The average
annual precipitation is about 14 inches, the average
annual temperature is about 43 degrees F., and the
average frost-free period is about 75 days.

This association is 40 percent Borda Variant very
cobbly sandy ioam, 30 to 50 percent slopes, 30 percent
Borda Variant very gravelly sandy loam, 15 to 30 percent
slopes, and 15 percent Glean very stony sandy loam, 15
to 30 percent slopes. The Borda Variant soil, 30 to 50
percent slopes, is on east-facing mountain side slopes,
the Borda Variant soil, 15 to 30 percent slopes, is on
west-facing mountain side slopes, and the Glean soil is
on concave north-facing mountain side slopes.

Included with these soils in mapping are about 10
percent Genoa soils on ridges (range site: 26-28), 3
percent loamy-skeletal, mixed, frigid Cumulic Haplaquolls
in narrow drainageways (range site: 26-3), and 2 percent
Rock outcrop on ridges. The included soils and Rock
outcrop make up about 15 percent of mapped areas.

The Borda Variant soil, 30 to 50 percent slopes, is
very deep and well drained. It formed in colluvium
derived dominantly from old alluvium. Typically, the
surface is covered with 15 to 25 percent cobbles. The
surface layer is grayish brown very cobbly sandy loam
about 6 inches thick. The upper 33 inches of the subsoil
is brown and dark yellowish brown very gravelly clay.
The lower part of the subsoil to a depth of 60 inches or
more is light yellowish brown very gravelly sandy clay
loam.

Permeability of the Borda Variant soil, 30 to 50
percent slopes, is slow. Available water capacity is
moderate. Effective rooting depth is 60 inches or more.
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Runoff is rapid, and the hazard of water erosion is
moderate. The hazard of soil blowing is slight.

The Borda Variant soil, 15 to 30 percent slopes, is
very deep and well drained. It formed in colluvium
derived dominantly from old alluvium. Typically, the
surface is covered with 40 to 50 percent pebbles. The
surface layer is grayish brown very gravelly sandy loam
about 4 inches thick. The subsoil is brown and yellowish
brown very gravelly clay about 30 inches thick. The
substratum to a depth of 60 inches is light yellowish
brown very gravelly sandy clay loam.

Permeability of the Borda Variant soil, 15 to 30
percent slopes, is slow. Available water capacity is
moderate. Effective rooting depth is 60 inches or more.
Runoff is medium, and the hazards of water erosion and
soil blowing are slight.

The Glean soil is deep and very deep and well
drained. It formed in colluvium derived dominantly from
granitic rock. Typically, the surface is covered with 3 to
15 percent stones. The surface layer is dark grayish
brown very stony sandy loam about 27 inches thick. The
upper 15 inches of the underlying material is pale brown
very gravelly sandy ioam. The lower part of the
underlying material to a depth of 60 inches is very pale
brown very gravelly sandy loam.

Permeability of the Glean soil is moderately rapid.
Available water capacity is low. Effective rooting depth
coincides with depth to bedrock. This depth is 40 to 70
inches.. Runoff is medium, and the hazards of water
erosion and soil blowing are slight.

Areas of this association are used for livestock grazing
and wildlife habitat.

The potential plant community on the Borda Variant
soil, 30 to 50 percent slopes, is mainly low sagebrush,
Douglas rabbitbrush, pine bluegrass, and Thurber
needlegrass. The present vegetation in most areas is
mainly low sagebrush and Thurber needlegrass. The
production of vegetation suitable for livestock grazing is
limited by cold soil temperatures. The suitability of this
soil for rangeland seeding is very poor. The main
limitations for seeding are steep slopes and very low
available water capacity of the surface layer.

The potential plant community on the Borda Variant
soil, 15 to 30 percent siopes, is mainly low sagebrush,
Thurber needlegrass, pine bluegrass, and prairie
junegrass. The present vegetation in most areas is
mainly low sagebrush and Thurber needlegrass. The
production of vegetation suitable for livestock grazing is
limited by cold soil temperatures. The suitability of this
soil for rangeland seeding is very poor. The main
limitation for seeding is the very low available water
capacity of the surface layer.

The potential plant community on the Glean soil is
mainly mountain big sagebrush, western needlegrass,
basin wildrye, and spike-fescue. The present vegetation
in most areas is mainly mountain big sagebrush, western
needlegrass, and basin wildrye. The production of
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vegetation suitable for livestock grazing is limited by cold
soil temperatures. The suitability of this soil for rangeland
seeding is very poor. The main limitation for seeding is
the very low available water capacity of the surface
layer.

The steepness of slope limits access and movement
of livestock. Livestock grazing should be managed to
protect the soils from excessive erosion and to prevent
overgrazing in the less sloping areas. Cold soil
temperatures limit plant growth. Grazing therefore shouid
be delayed until the soil has warmed up and the plants
have achieved sufficient growth.

Areas of this association are limited for roads because
of moderately steep and steep slopes. Trafficability of
roads can be improved by providing a stable base and
an adequate wearing surface. Cutting and filling can be
reduced by building roads in the less sloping areas.
Roads should be provided with adequate surface
drainage. Erosion can be controlled and maintenance
costs reduced by stabilizing areas that have been
disturbed.

The Borda Variant soils are in capability subclass Vlls,
nonirrigated, and range site 26-39. The Glean soil is in
capability subclass Vlls, nonirrigated, and range site 26-

123—Borda Variant-Glean-Chen association. This
association is on summits, side slopes, and crests of
mountains. Slope is 8 to 30 percent. Elevation is 8,000
to 8,500 feet. The average annual precipitation is about
14 inches, the average annual temperature is about 42
degrees F., and the average frost-free period is about 70
days.

This association is 35 percent Borda Variant very
gravelly sandy loam, 15 to 30 percent slopes, 30 percent
Glean very gravelly sandy loam, 15 to 30 percent slopes,
and 20 percent Chen very stony sandy loam, 8 to 15
percent slopes. The Borda Variant soil is on rounded
summits and shoulders, the Glean soil is on concave
north- and east-facing side slopes, and the Chen soil is
on narrow ridges and rocky crests.

Included with these soils in mapping are about 7
percent Sup soils on east-facing side slopes near the
ridges (range site: 26-9), 5 percent very cobbly or loamy
Genoa soils that are intermingled with the Chen soils on
ridges (range site: 26-28), and 3 percent Rock outcrop
on ridge crests. The included soils and Rock outcrop
make up about 15 percent of mapped areas.

The Borda Variant soil is very deep and well drained. It
formed in colluvium derived dominantly from old
alluvium. Typically, the surface is covered with 30 to 40
percent pebbles. The surface layer is brown very gravelly
sandy loam about 5 inches thick. The upper 7 inches of
the subsoil is brown extremely gravelly sandy clay loam,
the next 25 inches is brown very gravelly clay, and the
lower part of the subsoil to a depth of 60 inches or more
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is light yellowish brown extremely gravelly sandy clay
loam.

Permeability of the Borda Variant soil is slow. Available
water capacity is moderate. Effective rooting depth is 60
inches or more. Runoff is medium, and the hazards of
water erosion and soil blowing are slight.

The Glean soil is deep and very deep and well
drained. It formed in colluvium derived from granitic and
andesitic rocks. Typically, the surface is covered with 30
to 40 percent pebbles. The surface layer is grayish
brown and brown very gravelly sandy loam about 28
inches thick. The underlying material to a depth of 60
inches or more is brown very gravelly sandy loam.

Permeability of the Glean soil is moderately rapid.
Available water capacity is very low. Effective rooting
depth coincides with depth to bedrock. The depth is 40
to 70 inches. Runoff is medium, and the hazards of
water erosion and soil blowing are slight.

The Chen soil is shallow and well drained. It formed in
residuum derived dominantly from andesitic rock.
Typically, the surface is covered with 3 to 15 percent
stones. The surface layer is brown very stony sandy
loam about 6 inches thick. The subsoil is very gravelly
clay; the upper 3 inches is brown, and the lower 8 inches
is yellowish brown. Andesitic bedrock is at a depth of 17
inches.

Permeability of the Chen soil is very slow. Available
water capacity is very low. Effective rooting depth
coincides with the depth to bedrock. The depth ranges
from 12 to 20 inches. Runoff is medium, and the hazards
of water erosion and soil blowing are slight.

Areas of this association are used for livestock grazing
and wildlife habitat.

The potential plant community on this Borda Variant
soil is mainly low sagebrush, Thurber needlegrass, pine
bluegrass, and prairie junegrass. The present vegetation
in most areas is low sagebrush, Thurber needlegrass,
and pine bluegrass. The production of vegetation
suitable for livestock grazing is limited by cold soil
temperatures and the moderate available water capacity.
The suitability of this soil for rangeland seeding is very
poor. The main limitation for seeding is the very iow
available water capacity of the surface layer.

The potential plant community on this Glean soil is
mainly mountain big sagebrush, western needlegrass,
basin wildrye, and spike-fescue. The present vegetation
in most areas is mountain big sagebrush, western
needlegrass, and basin wildrye. The production of
vegetation suitable for livestock grazing is limited by cold
soil temperatures and the very low available water
capacity. The suitability of this soil for rangeland seeding
is very poor. The main limitation for seeding is the very
low available water capacity of the surface layer.

The potential plant community on this Chen soil is
mainly low sagebrush, Thurber needlegrass, and
Sandberg bluegrass. The present vegetation in most
areas is low sagebrush, Thurber needlegrass, and
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Sandberg bluegrass. The production of vegetation
suitable for livestock grazing is limited by the very low
available water capacity. The suitability of this soil for
rangeland seeding is very poor. The main limitation for
seeding is the very low available water capacity.

Plant growth on soils in this association is limited by
the cold soil temperatures. Grazing therefore should be
delayed until the soil has warmed up and the plants have
achieved sufficient growth to withstand grazing pressure.
Livestock grazing should be managed to prevent
overgrazing in the less sloping areas of the Chen soil.

Areas of this association are limited for roads because
of moderately steep slopes on the Borda Variant and
Glean soils and because of the shallow depth to bedrock
in the Chen soil. Because of the bedrock deep cuts
should be avoided especially on the Chen soils. Special
design for roads is needed to overcome the limitation of
slope. Cutting and filling can be reduced by building
roads in the less sloping areas. Roads should be
provided with adequate surface drainage. Erosion can be
controlled and maintenance costs reduced by stabilizing
areas that have been disturbed.

The Borda Variant soil is in capability subclass Vs,
nonirrigated, and range site 26-39. The Glean soil is in
capability subclass Vlis, nonirrigated, and range site 26-
38. The Chen soil is in capability subclass Vlis,
nonirrigated, and range site 26-28.

124—Borda Variant-Burnborough Variant-Cassiro
association. This association is on pediments and
slopes of mountains. Slope is 8 to 50 percent. Elevation
is 6,500 to 7,500 feet. The average annual precipitation
is about 12 inches, the average annual temperature is
about 44 degrees F., and the average frost-free period is
about 85 days. ‘

This association is 50 percent Borda Variant extremely
cobbly sandy loam, 8 to 15 percent slopes, 25 percent
Burnborough Variant stony loam, 15 to 30 percent
slopes, and 10 percent Cassiro stony loam, 15 to 50
percent slopes. The Borda Variant soil is on mountain
pediments in mountain valleys, the Burnborough Variant
soil is on short north- and east-facing side slopes, and
the Cassiro soil is on south- and west-facing side slopes
above the pediments.

Included with these soils in mapping are about 4
percent Brockliss Variant soils in drainageways (range
site: 26-3), 4 percent Brockliss Variant soils, drained,
along drainageways (range site: 26-30), 4 percent Pung
soils on lower terraces at the bottom of side slopes
(range site; 26-23), and 3 percent Glean soils on north-
facing concave slopes near the crests (range site: 26-
38). The included soils make up about 15 percent of
mapped areas.

The Borda Variant soil is very deep and well drained. It
formed in colluvium and alluvium derived dominantly
from old alluvium. Typically, the surface layer is grayish
brown extremely cobbly sandy loam about 5 inches
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thick. The upper 25 inches of the subsoil is brown very
gravelly clay. The lower part of the subsoil to a depth of
60 inches is light yellowish brown very gravelly sandy
clay foam.

Permeability of the Borda Variant soil is siow. Available
water capacity is moderate. Effective rooting depth is 60
inches or more. Runoff is medium, and the hazards of
water erosion and soil biowing are slight.

The Burnborough Variant soil is moderately deep and
well drained. It formed in residuum derived dominantly
from andesitic rock. Typically, the surface layer is
covered with about 2 percent stones. The surface layer
is grayish brown stony loam about 6 inches thick. The
upper 17 inches of the subsoil is brown gravelly clay
loam, and the lower 14 inches is yellowish brown
gravelly clay loam. Soft bedrock is at a depth of 37
inches.

Permeability of the Burnborough Variant soil is
moderately slow. Available water capacity is low.
Effective rooting depth coincides with the depth to
bedrock. The depth is 25 to 40 inches. Runoff is rapid,
and the hazard of water erosion is moderate. The hazard
of soil blowing is slight.

The Cassiro soil is very deep and well drained. It
formed in alluvium derived dominantly from mixed
sources. Typically, the surface is covered with about 2
percent stones. The surface layer is grayish brown stony
loam about 7 inches thick. The upper 15 inches of the
subsoil is brown very gravelly clay, and the lower 18
inches is yellowish brown very gravelly clay. The
substratum to a depth of 60 inches or more is light
brownish gray gravelly and cobbly sandy loam.

Permeability of the Cassiro soil is moderately slow.
Available water capacity is low. Effective rooting depth is
60 inches or more. Runoff is rapid, and the hazard of
water erosion is moderate. The hazard of soil blowing is
slight.

Areas of this association are used for livestock grazing
and wildlife habitat.

The potential plant community on the Borda Variant
soil is mainly low sagebrush, Thurber needlegrass, pine
bluegrass, and prairie junegrass. The present vegetation
in most areas is mainly low sagebrush, antelope
bitterbrush, Thurber needlegrass, and bottlebrush
squirreltail. The production of vegetation suitable for
livestock grazing is limited by cold soil temperatures. The
suitability of this soil for rangeland seeding is very poor.
The main limitations for seeding are the extremely
cobbly surface layer and the very low available water
capacity of the surface layer.

The potential plant community on the Burnborough
Variant soil is mainly mountain big sagebrush, antelope
bitterbrush, Columbia needlegrass, and mountain brome.
The present vegetation in most areas is mainly mountain
big sagebrush, antelope bitterbrush, and Sandberg
bluegrass. The production of vegetation suitable for
livestock grazing is limited by the cold soil temperatures
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and the low available water capacity. The suitability of
this soil for rangeland seeding is poor. The main
limitation for seeding is the moderately steep slopes.

The potential plant community on the Cassiro soil is
mainly Wyoming big sagebrush, Thurber needlegrass,
Sandberg bluegrass, and basin wildrye, The present
vegetation in most areas is mainly Wyoming big
sagebrush, antelope bitterbrush, and Sandberg
bluegrass. The production of vegetation suitable for
livestock grazing is limited by low available water
capacity. The suitability of this soil for rangeland seeding
is very poor. The main limitation for seeding is the steep
slopes.

Seeding large areas of Burnborough Variant soil is
difficult. This is because of the pattern in which this soil
occurs with the Borda Variant and Cassiro soils.
Steepness of slope of the Cassiro soil limits access and
movement of livestock. Livestock grazing should be
managed to protect the soils from excessive erosion and
to prevent overgrazing in the less sloping areas of the
Borda Variant soil. Cold soil temperatures in the Borda
Variant and Burnborough Variant soils limit plant growth.
Grazing therefore should be delayed until these soils
have warmed up and the plants have achieved sufficient
growth. Livestock grazing should be managed to protect
the soils from excessive erosion.

Areas of this association are limited for roads because
of steep and moderately steep slopes on the Cassiro
and Burnborough Variant soils. Trafficability of roads can
be improved by providing a stable base and an adequate
wearing surface. Unless an adequate wearing surface is
maintained, stones and cobbies in the soil are road
hazards and result in increased maintenance cost.
Cutting and filling can be reduced by building roads in
the less sloping areas. Roads should be provided with
adequate surface drainage. Erosion can be controlled
and maintenance costs reduced by stabilizing areas that
have been disturbed.

The Borda Variant soil is in capability subclass Vils,
nonirrigated, and range site 26-39. The Burnborough
Variant sail is in capability subclass Vle, nonirrigated,
and range site 26-40. The Cassiro soil is in capability
subclass Vlls, nonirrigated, and range site 26-10.

141—Brockliss stony loamy sand, 0 to 8 percent
slopes. This very deep, somewhat poorly drained soil is
on undulating flood plains. It formed in alluvium derived
dominantly from granitic rock but also from volcanic flow
rocks. Elevation is about 4,800 feet. The average annual
precipitation is about 9 inches, the average annual
temperature is about 49 degrees F., and the average
frost-free period is 100 to 120 days.

Typically, the surface layer is dark grayish brown and
dark brown stony loamy sand about 15 inches thick. The
upper 8 inches of the underlying material is brown very
stony loamy sand, and the lower part to a depth of 60
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inches is white, pale brown, and light yellowish brown
very stony coarse sand.

Included with this soil in mapping are small areas of
Brockliss soils that are in swales, have a seasonal high
water table at a depth of 1.5 to 3.5 feet, and have an
organic layer 2 to 4 inches thick on the surface.

Permeability of this Brockliss soil is rapid. Available
water capacity is very low. Effective rooting depth is
limited by a seasonal high water table at a depth of 4 to
6 feet from December through May. Runoff is slow, and
the hazards of water erosion and soil blowing are slight.
This soil is subject to occasional flooding in December
through March.

Most areas of this soil are used for irrigated hay,
pasture, and wildlife habitat. A few areas have been
cleared of stones and are used for growing alfalfa.

This soil is suited to hay and pasture. The main
limitations are the stony surface and very low available
water capacity. Sprinkler irrigation is suited to this soil.
Because this soil is droughty and has rapid water
infiltration, applications of irrigation water should be light
and frequent. Grazing should be delayed until the soil is
firm and the more desirable forage plants have achieved
sufficient growth to withstand grazing pressure.

This Brockliss soil is limited for roads because of
stones in the profile and occasional flooding. Structures
to protect this soil from flooding are difficult to establish
and maintain. Unless an adequate wearing surface is
maintained, stones and cobbles in the soil are hazards
to roads and result in increased maintenance costs.

This soil is in capability subclass Viw, irrigated.

151—Cagle-Deven-Nosrac association. This
association is on slopes of mountains. Slope is 15 to 50
percent. Elevation is 5,500 to 6,500 feet. The average
annual precipitation is about 12 inches, the average
annual temperature is about 48 degrees F., and the
average frost-free period is about 95 days.

This association is 35 percent Cagle very stony loam,
15 to 30 percent slopes, 25 percent Deven very stony
loam, 15 to 30 percent slopes, and 25 percent Nosrac
very stony loam, 30 to 50 percent slopes. The Cagle soil
is on south-facing side slopes, the Deven soil is on west-
facing side slopes and ridges, and the Nosrac soil is on
north-facing side slopes.

Included with these soils in mapping are about 7
percent Duco soils on shoulders and upper side slopes
(woodland site: Pinyon-juniper woodland), 3 percent
indian Creek soils on nearly level basin-fill terraces along
the lower edges of the unit (range site: 26-25), and 5
percent Rock outcrop on ridges and spurs. The included
soils and Rock outcrop make up about 15 percent of the
mapped areas.

The Cagle soil is moderately deep and well drained. It
formed in colluvium derived dominantly from andesite.
Typically, the surface is covered with 3 to 15 percent
stones. The surface layer is grayish brown very stony
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loam about 2 inches thick. The upper 15 inches of the
subsoil is dark grayish brown gravelly clay, and the lower
13 inches is light olive brown very gravelly clay.
Weathered andesite bedrock is at a depth of 30 inches.
In some areas slope is 8 to 50 percent.

Permeability of the Cagle soil is slow. Available water
capacity is low. Effective rooting depth coincides with the
depth to bedrock. The depth is 20 to 40 inches. Runoff
is rapid, and the hazard of water erosion is moderate.
The hazard of soil blowing is slight.

The Deven soil is shallow and well drained. It formed
in residuum derived dominantly from andesite. Typically,
the surface is covered with 3 to 15 percent stones. The
surface layer is grayish brown very stony loam about 2
inches thick. The subsoil is brown clay about 15 inches
thick. Hard andesite bedrock is at a depth of 17 inches.

Permeability of the Deven soil is slow. Available water
capacity is very low. Effective rooting depth coincides
with the depth to bedrock. The depth is 12 to 20 inches.
Runoff is medium, and the hazards of water erosion and
soil blowing are slight.

The Nosrac soil is very deep and well drained. It
formed in colluvium derived dominantly from andesite.
Typically, the surface is covered with 3 to 15 percent
stones. The surface layer is grayish brown very stony
loam about 8 inches thick. The upper 27 inches of the
subsoil is brown very gravelly clay loam, and the lower
part to a depth of 60 inches is olive gray very gravelly
loam.

Permeability of the Nosrac soil is moderately slow.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is rapid, and the
hazard of water erosion is high. The hazard of soil
blowing is slight.

Areas of this association are used for woodland,
livestock grazing, and wildlife habitat.

The Cagle and Deven soils are suited to the
production of singleleaf pinyon pine and Utah juniper.
They can produce 4 cords per acre in a stand of trees
that average 5 inches in diameter at a height of 1 foot.
The main concerns in producing and harvesting trees are
the moderately steep slopes, surface stones, and low
strength of the soil when wet.

Stones on the surface and the steepness of slope
interfere with the use of equipment on the Cagle and
Deven soils. Plant competition and low and very low
available water capacities delay natural regeneration but
do not prevent the eventual development of a fuily
stocked, normal stand of trees. Minimizing the risk of
erosion is essential in harvesting trees.

The potential plant community of the Nosrac soil is
mainly mountain big sagebrush, antelope bitterbrush,
western needlegrass, and mountain brome. The present
vegetation in most areas is mainly mountain big
sagebrush, antelope bitterbrush, and western
needlegrass with invasion of pinyon and juniper. The
production of vegetation is limited by the moderate
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available water capacity. The suitability of this soil for
rangeland seeding is very poor. The main limitation for
seeding is steep slopes.

In areas of the Nosrac soil, steepness of slope limits
the access and movement of livestock. Livestock grazing
should be managed to protect this soil from excessive
erosion and to prevent overgrazing in the less sloping
areas of included soils. Grazing should be delayed until
the soil is firm and the more desirable forage plants have
achieved sufficient growth to withstand grazing pressure.
Because of the density of pinyon and juniper in most
areas, this soil can be managed for woodland.
Reestablishment of the rangeland plant community in
some areas is difficult.

Areas of this association are limited for roads because
of moderately steep and steep slopes, the highly
expandable clay in the Cagle subsoil, and the shallow
depth to bedrock in the Deven soil. Roads on the Cagle
soil are difficult to maintain because of the clay, which
has low strength when wet. Because of the underlying
bedrock, deep cuts should be avoided, especially on the
Deven soil. Cutting and filling can be reduced by building
roads in the less sloping areas. Roads should be
provided with adequate surface drainage. Erosion can be
controlled and maintenance costs reduced by stabilizing
areas that have been disturbed.

The Cagle soil is in capability subclass Vlis,
nonirrigated. The Deven soil is in capability subclass
Vlie, nonirrigated. The Nosrac soil is in capability
subclass Vlis, nonirrigated, and range site 26-5.

152—Cagle-Duco association. This association is on
slopes of mountains. Slope is 30 to 50 percent.
Elevation is 6,500 to 7,000 feet. The average annual
precipitation is about 14 inches, the average annual
temperature is about 48 degrees F., and the average
frost-free period is about 100 days.

This association is 50 percent Cagle extremely stony
loam, 30 to 50 percent slopes, and 35 percent Duco
very cobbly fine sandy loam, 30 to 50 percent slopes.
The Cagle soil is on south- and west-facing side slopes,
and the Duco soil is on east-facing side slopes.

Included with these soils in mapping are about 5
percent Nosrac soils on north-facing concave side
slopes (range site: 26-5), 6 percent Deven soils on
ridges (woodland site: Pinyon-juniper woodland), and 4
percent Rock outcrop on ridge crests and convex side
slopes. The included soils and Rock outcrop make up
about 15 percent of mapped areas.

The Cagle soil is moderately deep and well drained. It
formed in colluvium and residuum derived dominantly
from andesite rock. Typically, the surface is covered with
15 to 35 percent stones and cobbles and about 30 to 40
percent pebbles. The surface layer is grayish brown
extremely stony loam about 4 inches thick. The upper 12
inches of the subsoil is dark grayish brown gravelly clay,
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and the lower 8 inches is brown very gravelly clay.
Weathered bedrock is at a depth of 24 inches.

Permeability of the Cagle soil is slow. Available water
capacity is low. Effective rooting depth coincides with the
depth to weathered bedrock. The depth is 20 to 40
inches. Runoff is rapid, and the hazard of water erosion
is high. The hazard of soil blowing is slight.

The Duco soil is shallow and well drained. It formed in
residuum derived dominantly from andesite. Typically,
the surface is covered with 20 to 30 percent cobbles and
20 to 30 percent pebbles. The surface layer is grayish
brown very cobbly fine sandy loam about 4 inches thick.
The subsoil is dark brown very gravelly clay loam about
10 inches thick. Andesite bedrock is at a depth of 14
inches.

Permeability of the Duco soil is moderately slow.
Available water capacity is very low. Effective rooting
depth coincides with the depth to bedrock. The depth is
10 to 20 inches. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

Areas of this association are used for woodland and
wildlife habitat.

The Cagle soil is suited to the production of singleleaf
pinyon and Utah juniper. It can produce 4 cords per acre
in a stand of trees that average 5 inches in diameter at a
height of 1 foot. The main concerns in producing and
harvesting trees are steep slopes, the high hazard of
erosion, and the extremely stony surface.

The Duco soil is suited to the production of singleleaf
pinyon and Utah juniper. It can produce 4 cords per acre
in a stand of trees that average 5 inches in diameter at a
height of 1 foot. The main concerns in producing and
harvesting trees are steep slopes, shallow depth to
bedrock, and the high hazard of erosion.

Stones on the surface and steepness of slope can
interfere with the use of equipment. The low and very
low available water capacities of these soils generally
influence seedling survival in areas where understory
plants are numerous. The shallow depth to bedrock in
the Duco soil delays natural regeneration but does not
prevent the eventual development of a fully stocked,
normal stand of trees. Because the Cagle soil is sticky
when wet, most planting and harvesting equipment can
be used only during dry periods. Minimizing the risk of
erosion is essential in harvesting trees.

Areas of these soils are limited for roads because of
steep slopes, the highly expandable clay subsoil in the
Cagle soil, and the shallow depth to bedrock and high
content of cobbles and stones in the Duco soil. Roads
on the Cagle soil are difficult to maintain because of the
clay, which has low strength when wet. Because of the
underlying bedrock, deep cuts should be avoided,
especially on the Duco soil. Unless an adequate wearing
surface is maintained, stones and cobbles in the soil are
road hazards and result in increased maintenance.
Cutting and filling can be reduced by building roads in
the less sloping areas. Roads should be provided with
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adequate surface drainage. Erosion can be controiled
and maintenance costs reduced by stabilizing areas that
have been disturbed.

The Cagle soil is in capability subclass Vlls,
nonirrigated. The Duco soil is in capability subclass Vlie,
nonirrigated.

153—Cagle-Duco-Rock outcrop association. This
association is on slopes of mountains. Siope is 15 to 50
percent. Elevation is 5,000 to 6,100 feet. The average
annual precipitation is about 12 inches, the average
annual temperature is about 48 degrees F., and the
average frost-free period is about 95 days.

This association is 50 percent Cagle very stony loam,
15 to 50 percent siopes, 25 percent Duco extremely
stony loam, 15 to 50 percent slopes, and 20 percent
Rock outcrop. The Cagle soil is on south-facing side
slopes, the Duco soil is on convex ridges and shoulders,
and Rock outcrop is on ridges and spurs.

Included with these soils in mapping are about 2
percent Springmeyer soils on toe slopes and alluvial fans
along the lower edges of the unit (range site: 26-10), 2
percent Brockliss Variant soils, drained, on stream
terraces along drainageways (range site: 26-30), and 1
percent Brockliss soils along drainageways (range site:
26-3). The included soils make up about 5 percent of
mapped areas.

The Cagle soil is moderately deep and well drained. It
formed in ¢olluvium derived dominantly from andesite.
Typically, the surface is covered with 3 to 15 percent
stones. The surface layer is grayish brown very stony
loam about 3 inches thick. The upper 14 inches of the
subsoil is dark grayish brown gravelly clay, and the lower
13 inches is olive gray very gravelly clay. Weathered
andesite bedrock is at a depth of 30 inches.

Permeability of the Cagle soil is slow. Available water
capacity is low. Effective rooting depth coincides with the
depth to soft bedrock. The depth is 20 to 40 inches.
Runoff is rapid, and the hazard of water erosion is high.
The hazard of soil blowing is slight.

The Duco soil is shallow and well drained. It formed in
residuum derived dominantly from andesite. Typically,
the surface is covered with 15 to 35 percent stones. The
surface layer is grayish brown extremely stony loam
about 5 inches thick. The subsoil is brown very cobbly
clay loam about 14 inches thick. Hard andesite bedrock
is at a depth of 19 inches.

Permeability of the Duco soil is moderately siow.
Available water capacity is very low. Effective rooting
depth coincides with the depth to hard bedrock. The
depth is 10 to 20 inches. Runoff is rapid, and the hazard
of water erosion is high. The hazard of soil blowing is
slight.

Rock outcrop consists of exposed, barren bedrock and
less than 10 percent soil material.

Areas of this association are used for woodiand and
wildlife habitat.
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The Cagle soil is suited to the production of singleleaf
pinyon and Utah juniper. It can produce 4 cords per acre
in a stand of trees that average 5 inches in diameter at a
height of 1 foot. The main concerns in producing and
harvesting trees are steep slopes, very stony surfaces,
the high hazard of erosion, and clayey subsoil. Because
the soil is sticky when wet, most planting and harvesting
equipment can be used only during dry periods.

The Duco soil is suited to the production of singleleaf
pinyon and Utah juniper. it can produce 4 cords per acre
in a stand of trees that average 5 inches in diameter at a
height of 1 foot. The main concerns in producing and
harvesting trees are steep slopes, extremely stony
surfaces, and the high hazard of erosion. The very low
available water capacity generally influences seedling
survival in areas where the understory plants are
numerous.

In areas that are used for woodland, stones on the
surface and steepness of siope can interfere with the
use of equipment. Plant competition delays natural
regeneration but does not prevent the eventual
development of a fully stocked, normal stand of trees.
Minimizing the risk of erosion is essential in harvesting
trees.

Areas of this association are limited for roads because
of moderately steep and steep slopes, the highly
expandable clay subsoil in the Cagle soil, and the
shallow depth to bedrock and high content of stones and
cobbles in the Duco soil. Roads on the Cagle soil are
difficult to maintain because of the clay, which has low
strength when wet. Deep cuts should be avoided,
especially on the Duco soil, because of the underlying
bedrock. Unless an adequate wearing surface is
maintained, stones and cobbles in the soil are road
hazards and result in increased maintenance cost.
Cutting and filling can be reduced by building roads in
the less sloping areas. Roads should be provided with
adequate surface drainage. Erosion can be controlled
and maintenance costs reduced by stabilizing areas that
have been disturbed.

The Cagle soil is in capability subclass Vs,
nonirrigated, and the Duco sail is in capability subclass
Vlle, nonirrigated.

154—Cagle-Nosrac association. This association is
on slopes of mountains. Slope is 15 to 50 percent.
Elevation is 5,600 to 7,000 feet. The average annual
precipitation is about 14 inches, the average annual
temperature is about 47 degrees F., and the average
frost-free period is about 90 days.

This association is 60 percent Cagle very stony loam,
15 to 50 percent slopes, and 25 percent Nosrac stony
clay loam, 30 to 50 percent slopes. The Cagle soil is on
south-facing side slopes, and the Nosrac soil is on north-
facing side slopes.

Included with these soils in mapping are about 5
percent Duco soils on convex ridges (woodland site:
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Pinyon-juniper woodland), 5 percent Deven soils in
pockets and convex positions on ridges (woodland site:
Pinyon-juniper woodland), 3 percent Rock outcrop on
crests of ridges, and 2 percent Pung soils on small
mountain valley terraces (range site: 26-23). The
included soils and Rock outcrop make up about 15
percent of mapped areas.

The Cagle soil is moderately deep and well drained. it
formed in colluvium derived dominantly from andesite.
Typically, the surface is covered with 3 to 15 percent
stones. The surface layer is grayish brown very stony
loam about 4 inches thick. The subsoil is dark grayish
brown gravelly clay about 24 inches thick. Weathered
andesite bedrock is at a depth of 28 inches.

Permeability of the Cagle soil is slow. Available water
capacity is low. Effective rooting depth coincides with the
depth to bedrock. The depth is 20 to 40 inches. Runoff
is rapid, and the hazard of water erosion is high. The
hazard of soil blowing is slight.

The Nosrac soil is very deep and well drained. It
formed in colluvium derived dominantly from andesite.
Typically, the surface is covered with about 2 percent
stones. The surface layer is grayish brown stony clay
loam about 9 inches thick. The upper 25 inches of the
subsoil is brown very gravelly clay loam, and the lower
part to a depth of 60 inches is olive gray very gravelly
loam.

Permeability of the Nosrac soil is moderately slow.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is rapid, and the
hazard of water erosion is high. The hazard of soil
blowing is slight.

Areas of this association are used for woodland,
livestock grazing, and wildlife habitat.

The Cagle soil is suited to the production of singleleaf
pinyon and Utah juniper. It can produce 4 cords per acre
in a stand of trees that average 5 inches in diameter at a
height of 1 foot. The main concerns in producing and
harvesting trees are slope, the very stony surface layer,
and clay subsoil. Stones on the surface and steepness
of slope can interfere with the use of equipment.
Conventional methods of harvesting trees can be used in
the more gently sloping areas but are difficult to use in
the steeper areas. Because the soil is sticky when wet,
most planting and harvesting equipment can be used
only during dry periods. Plant competition delays natural
regeneration but does not prevent the eventual
development of a fully stocked, normal stand of trees.
Minimizing the risk of erosion is essential in harvesting
trees.

The potential plant community on the Nosrac soil is
mainly mountain big sagebrush, antelope bitterbrush,
western needlegrass, and mountain brome. The present
vegetation in most areas is mainly mountain big
sagebrush, antelope bitterbrush, and western
needlegrass with invasion of pinyon and juniper. The
production of vegetation is limited by the moderate
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available water capacity. The suitability of this soil for
rangeland seeding is very poor. The main limitation for
seeding is steep slopes.

Steepness of slope limits access and movement of
livestock. Livestock grazing should be managed to
protect the soils from excessive erosion and to prevent
overgrazing in the less sloping areas. Grazing should be
delayed until the soil is firm and the more desirable
forage plants have achieved sufficient growth to
withstand grazing pressure. Livestock grazing should be
managed to protect the soils from excessive erosion.
Because of the density of pinyon and juniper in most
areas, these areas can be managed for woodland.
Reestablishment of the rangeland plant community in
some areas is difficult.

Areas of this association are limited for roads because
of moderately steep and steep slopes and the highly
expandable clay in the Cagle subsoil. Roads on the
Cagle soil are difficult to maintain because of the clay,
which has low strength when wet. Cutting and filling can
be reduced by building roads in the less sloping areas.
Roads should be provided with adequate surface
drainage. Erosion can be controlled and maintenance
costs reduced by stabilizing areas that have been
disturbed.

The Cagle soil is in capability subclass Vlis,
nonirrigated. The Nosrac sail is in capability subclass
Vlls, nonirrigated, and range site 26-5.

155—Cagle-Nosrac-Borda association. This
association is on slopes and pediments of mountains.
Slope is 4 to 50 percent. Elevation is 6,500 to 7,500 feet.
The average annual precipitation is about 12 inches, the
average annual temperature is about 49 degrees F., and
the average frost-free period is about 95 days.

This association is 50 percent Cagle very stony loam,
15 to 50 percent slopes, 20 percent Nosrac very stony
loam, 30 to 50 percent slopes, and 15 percent Borda
very cobbly clay loam, 4 to 15 percent slopes. The Cagle
soil is on south- and west-facing side slopes, the Nosrac
soil is on north- and east-facing slopes, and the Borda
soil is on toe slope pediments.

Included with these soils in mapping are about 5
percent Rock outcrop on ridge crests, 5 percent very
cobbly Deven soils on shoulders of ridges (range site:
26-23), and 5 percent Springmeyer soils on alluvial fans
along the base of mountains (range site: 26-10). The
included soils and Rock outcrop make up about 15
percent of mapped areas.

The Cagle soil is moderately deep and well drained. It
formed in colluvium derived dominantly from andesite.
Typically, the surface is covered with 3 to 15 percent
stones. The surface layer is grayish brown very stony
loam about 3 inches thick. The upper 15 inches of the
subsoil is dark grayish brown gravelly clay, and the lower
12 inches is olive gray very gravelly clay. Weathered
andesite bedrock is at a depth of 30 inches.
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Permeability of the Cagle soil is slow. Available water
capacity is low. Effective rooting depth coincides with the
depth to weathered bedrock. The depth is 20 to 40
inches. Runoff is rapid, and the hazard of water erosion
is high. The hazard of soil blowing is slight.

The Nosrac soil is very deep and well drained. It
formed in colluvium derived dominantly from andesite.
Typically, the surface is covered with 3 to 15 percent
stones. The surface layer is grayish brown very stony
loam about 7 inches thick. The upper 25 inches of the
subsoil is brown very gravelly clay loam, and the lower
28 inches is olive very gravelly loam.

Permeability of the Nosrac soil is moderately slow.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is rapid, and the
hazard of water erosion is high. The hazard of soil
blowing is slight.

The Borda soil is deep and well drained. it formed in
residuum derived dominantly from andesite tuff.
Typically, the surface is covered with 10 to 15 percent
cobbles. The surface layer is grayish brown very cobbly
clay loam about 5 inches thick. The subsoil is brown clay
about 30 inches thick. The substratum is light yellowish
brown clay loam about 15 inches thick. Below this is
andesite tuff bedrock.

Permeability of the Borda soil is slow. Available water
capacity is high. Effective rooting depth coincides with
the depth to bedrock. The depth is 40 to 60 inches.
Runoff is medium, and the hazards of water erosion and
soil blowing are slight.

Areas of this association are used for woodland,
livestock grazing, and wildlife habitat.

The Cagle soil is suited to the production of singleleaf
pinyon and Utah juniper. It can produce 4 cords per acre
in a stand of trees that average 5 inches in diameter at a
height of 1 foot. The main concerns in producing and
harvesting trees are moderately steep and steep slopes,
the high hazard of erosion, very stony surface, and
clayey subsoil. Plant competition and the low available
water capacity delay natural regeneration of trees but do
not prevent the eventual development of a fully stocked,
normal stand. Conventional methods of harvesting trees
can be used in the more gently sloping areas, but are
difficult to use in the steeper areas. Because the soil is
sticky when wet, harvesting equipment should be used
only during dry periods. Stones on the surface and
steepness of slope can interfere with the use of
equipment. Minimizing the risk of erosion is essential in
harvesting trees.

The potential plant community on the Nosrac soil is
mainly mountain big sagebrush, antelope bitterbrush,
western needlegrass, and mountain brome. The present
vegetation in most areas is mainly mountain big
sagebrush, antelope bitterbrush, and western
needlegrass with invasion of pinyon and juniper. The
production of vegetation is limited by the moderate
available water capacity. The suitability of this soil for
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rangeland seeding is very poor. The main limitation for
seeding is steep slopes. Because of the density of
pinyon and juniper in most areas, these areas can be
managed for woodland. Reestablishment of the
rangeland plant community may be difficult.

The potential plant community on the Borda soil is
mainly Wyoming big sagebrush, Thurber needlegrass,
and pine bluegrass. The present plant community is
mainly Wyoming big sagebrush, antelope bitterbrush,
bottlebrush squirreltail, and Thurber needlegrass. The
production of vegetation suitable for livestock grazing is
limited by the moderate average annual precipitation.
The suitability of this soil for rangeland seeding is fair.
The main limitations for seeding are moderate average
annual precipitation and the very cobbly surface.

Because of the competition from sagebrush for
moisture on the Nosrac and Borda soils, desirable
grasses are very slow to recover even if grazing
management is good. Loss of the surface layer results in
a severe decrease in productivity and in the potential of
the Borda soil to produce plants suitable for grazing.
Grazing should be delayed until the soils are firm and the
more desirable forage plants have achieved sufficient
growth to withstand grazing pressure. Seeding large
areas of the Borda soil is difficult. This is because of the
pattern in which this soil occurs with the Cagle and
Nosrac soils. Steepness of slope limits access and
movement of livestock. Livestock grazing should be
managed to protect the soils from excessive erosion and
to prevent overgrazing in the less sloping areas of the
Borda soil.

Areas of this association are limited for roads because
of steep slopes on the Cagle and Nosrac soils and
highly expandable clay in the subsoil of the Cagle and
Borda soils. Roads on the Cagle and Borda soils are
difficult to maintain because of the clay, which has low
strength when wet. Roads should be located on the less
sloping areas if possible to avoid excessive cutting and
filling. Disturbed areas need to be stabilized to minimize
erosion and reduce maintenance cost. Roads should be
designed to provide surface drainage.

The Cagle soil is in capability subclass Vlls,
nonirrigated. The Nosrac soil is in capability subclass
Vlis, nonirrigated, and range site 26-5. The Borda soil is
in capability subclass VIIs, nonirrigated, and range site
26-10.

156—Cagle-Burnborough-Rock outcrop
association. This association is on slopes of mountains.
Slope is 30 to 50 percent. Elevation is 6,500 to 7,500
feet. The average annual precipitation is about 14
inches, the average annual temperature is about 45
degrees F., and the average frost-free period is about 85
days.

This association is 50 percent Cagle very stony loam,
30 to 50 percent slopes, 30 percent Burnborough stony
loam, 30 to 50 percent slopes, and 10 percent Rock
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outcrop. The Cagle soil is on south- and west-facing
convex side slopes, the Burnborough soil is on north-
and east-facing side slopes, and Rock outcrop is on
ridges and side slopes.

Included with these soils in mapping are about 5
percent Duco soils on ridges and the upper part of
south-facing slopes (woodland site: Pinyon-juniper
woodland), 3 percent Oppio soils on south-facing
concave side slopes (range site: 26-10), 1 percent
Brockliss Variant soils on narrow valley bottoms (range
site: 26-3), and 1 percent Brockliss Variant soils, drained,
along drainageways above the bottoms (range site: 26-
30). The included soils make up about 10 percent of
mapped areas.

The Cagle soil is moderately deep and well drained. It
formed in colluvium derived dominantly from andesite.
Typically, the surface is covered with 3 to 15 percent
stones. The surface layer is grayish brown very stony
loam about 3 inches thick. The upper 25 inches of the
subsoil is brown gravelly clay, and the lower 7 inches is
pale brown very gravelly clay. Soft bedrock is at a depth
of 35 inches.

Permeability of the Cagle soil is slow. Available water
capacity is low. Effective rooting depth coincides with the
depth to bedrock. The depth is 20 to 40 inches. Runoff
is rapid, and the hazard of water erosion is high. The
hazard of soil blowing is slight.

The Burnborough soil is very deep and well drained. It
formed in colluvium derived dominantly from andesite.
Typically, the surface is covered with about 2 percent
stones. The surface layer is grayish brown stony loam
about 14 inches thick. The subsoil is light brownish gray
very gravelly clay loam about 19 inches thick. The
substratum to a depth of 60 inches is pale brown very
gravelly loam.

Permeability of the Burnborough soil is moderate.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is rapid, and the
hazard of water erosion is high. The hazard of soil
blowing is slight.

Rock outcrop consists of exposed, barren rock and
less than 10 percent soil material.

Areas of this association are used for woodland,
livestock grazing, and wildlife habitat.

The Cagle soil is suited to production of singleleaf
pinyon and Utah juniper. It can produce 4 cords per acre
in a stand of trees that average 5 inches in diameter at a
height of 1 foot. Recently burned-over or logged-off
areas can be grazed until competition from trees
eliminates the grazable forage. The young trees can be
cut for use as Christmas trees. Plant competition delays
natural regeneration but does not prevent the eventual
development of a fully stocked, normal stand of trees.
The steepness of slope limits the kinds of equipment
that can be used. Minimizing the risk of erosion is
essential in harvesting trees.
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The potential plant community on the Burnborough soil
is mainly mountain big sagebrush, antelope bitterbrush,
western needlegrass, and mountain brome. The present
vegetation in most areas is mainly mountain big
sagebrush, antelope bitterbrush, and western
needlegrass with invasion of pinyon and juniper. The
production of vegetation is limited by moderate available
water capacity and cold soil temperatures. The suitability
of this soil for rangeland seeding is very poor. The main
limitation for seeding is steep slopes.

Steepness of slope limits access and movement of
livestock. Livestock grazing should be managed to
protect the soils from excessive erosion and to prevent
overgrazing in the less sloping areas of included soils.
Cold soil temperatures limit plant growth. Grazing
therefore should be delayed until the soil has warmed up
and the plants have achieved sufficient growth. Because
of the density of pinyon and juniper in most areas, these
areas can be managed for woodland. Reestablishment
of the rangeland plant community in some areas is
difficult.

Areas of this association are limited for roads because
of steep slopes, outcrops of rock, and the highly
expandable clay in the subsoil of the Cagle soil. Roads
on the Cagle soil are difficult to maintain because of the
clay, which has low strength when wet. Cutting and filling
can be reduced by building roads in the less sloping
areas. Roads should be provided with adequate surface
drainage. Erosion can be controlled and maintenance
costs reduced by stabilizing areas that have been
disturbed.

The Cagle soil is in capability subclass Vlis,
nonirrigated. The Burnborough soil is in capability
subclass Vlis, nonirrigated, and range site 26-5. The
Rock outcrop is in capability subclass Vllis, nonirrigated.

16 1—Witefels-Rock outcrop complex, 4 to 15
percent slopes. This complex is on slopes of
mountains. Elevation is 7,500 to 8,500 feet. The average
annual precipitation is about 40 inches, the average
annual temperature is about 37 degrees F., and the
average frost-free period is about 45 days.

This complex is 85 percent Witefels loamy coarse
sand, 4 to 15 percent slopes, and 10 percent Rock
outcrop. The Witefels soil is on mountain side slopes
and toe slopes, and the Rock outcrop is on ridges and
side slopes. The components of this complex are so
intricately intermingled that to map them separately was
not practical.

Included with this complex in mapping are about 3
percent Graylock soils that are deep and extremely
stony on toe slopes (woodland site: Pine-fir woodland)
and 2 percent shallow Temo soils near areas of Rock
outcrop (woodland site: Pine-fir woodland). The included
soils make up about 5 percent of mapped areas.

The Witefels soil is moderately deep and somewhat
excessively drained. It formed in residuum derived
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dominantly from granitic rock. Typically, the surface is
covered with a mat of pine needles and leaves about 2
inches thick. The surface layer is grayish brown loamy
coarse sand about 5 inches thick. The underlying
material to a depth of 40 inches is pale brown gravelly
loamy coarse sand. Partially weathered granitic bedrock
is at a depth of 40 inches.

Permeability of the Witefels soil is rapid. Available
water capacity is very low. Effective rooting depth
coincides with the depth to bedrock. The depth is 20 to
40 inches. Runoff is slow, and the hazards of water
erosion and soil blowing are slight.

Rock outcrop consists of barren bedrock and less
than 10 percent soil material.

Areas of this complex are used for woodland,
recreation, urban development, and wildlife habitat.

The Witefels soil is suited to the production of
California red fir. Based on a site index of 60, the
potential production per acre of merchantable timber is
16,700 cubic feet or 119,000 board feet (Scribner rule)
from an even-aged, fully stocked stand of trees 100
years old. The main concern in producing and harvesting
trees is the very low available water capacity. Rock
outcrop can interfere with the use of equipment. Plant
competition delays natural regeneration but does not
prevent the eventual development of a fully stocked,
normal stand of trees. The very low available water
capacity generally influences seedling survival in areas
where understory plants are numerous. Hand planting of
nursery stock is generally necessary to establish or
improve a stand. Conventional methods of harvesting
can be used. Harvesting is limited during November
through May.

The main limitations for urban development are
moderate depth to bedrock, unstable sidewalls in
cutbanks, inadequate filtration of septic tank effluent,
and strong slopes. The deep cuts needed to level sites
for buildings can expose bedrock. Preserving the existing
plant cover during construction helps to control erosion.
Cutbanks are not stable and are subject to slumping.
Effluent from absorption fields can surface in downslope
areas.

Areas of the complex are limited for roads because of
the strong slopes and because of outcrops of rock.
Cutting and filling can be reduced by building roads in
the less sloping areas. Roads should be provided with
adequate surface drainage. Erosion can be controlled
and maintenance costs reduced by stabilizing areas that
have been disturbed.

This complex is in capability subclass Vils,
nonirrigated.

162—Witefels-Rock outcrop complex, 15 to 30
percent slopes. This complex is on slopes and ridges of
mountains. Elevation is 7,500 to 8,500 feet. The average
annual precipitation is about 40 inches, the average
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annual temperature is about 40 degrees F., and the
average frost-free period is about 45 days.

This complex is 75 percent Witefels gravelly loamy
coarse sand, 15 to 30 percent slopes, and 15 percent
Rock outcrop. The Witefels soil is on mountain side
slopes and toe slopes, and Rock outcrop is on the
crests of ridges and on some side slopes. The
components of this complex are so intricately
intermingled that to map them separately was not
practical.

Included with these soils in mapping are about 5
percent deep extremely stony Graylock soils on foot
slopes (woodland site: Pine-fir woodland) and 5 percent
shallow Temo soils on ridges (woodland site: Pine-fir
woodland). The included soils make up about 10 percent
of mapped areas.

The Witefels soil is moderately deep and somewhat
excessively drained. It formed in residuum derived
dominantly from granitic rock. Typically, the surface is
covered with a mat of pine needles and leaves about 1
inch thick. The surface layer is grayish brown gravelly
loamy coarse sand about 3 inches thick. The underlying
material to a depth of 31 inches is light brownish gray
gravelly coarse sand. Weathered bedrock is at a depth
of 31 inches.

Permeability of the Witefels soil is rapid. Available
water capacity is very low. Effective rooting depth
coincides with the depth to bedrock. The depth is 20 to
40 inches. Runoff is medium, and the hazard of water
erosion is moderate. The hazard of soil blowing is slight.

Rock outcrop consists of exposed, barren bedrock and
less than 10 percent soil material.

Areas of this complex are used for woodland and
wildiife habitat.

The Witefels soil is suited to the production of
California red fir and white fir. Based on a site index of
60, the potential production per acre of merchantable
timber is 16,700 cubic feet or 119,000. board feet
(Scribner rule) from an even-aged, fully stocked stand of
trees 100 years old. The main concerns in producing and
harvesting trees are the very low available water
capacity and moderate hazard of erosion. Rock outcrop
can interfere with the use of equipment. Management
that minimizes the risk of erosion is essential in
harvesting timber. Plant competition delays natural
regeneration but does not prevent the eventual
development of a fully stocked, normal stand of trees.
The very low available water capacity generally
influences seedling survival in areas where understory
plants are numerous. Conventional methods of
harvesting can be used. Harvesting is limited during
November through May.

Areas of this complex are limited for roads because of
moderately steep slopes and outcrops of rock. Cutting
and filling can be reduced by building roads in the less
sloping areas. Roads should be provided with adequate
surface drainage. Erosion can be controlled and
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maintenance costs reduced by stabilizing areas that
have been disturbed.

This complex is in capability subclass Vils,
nonirrigated.

163—Witefels-Rock outcrop complex, 30 to 50
percent slopes. This complex is on the slopes and
ridges of mountains. Elevation is 7,500 to 8,500 feet.
The average annual precipitation is about 40 inches, the
average annual temperature is about 40 degrees F., and
the average frost-free period is 45 days.

The complex is 70 percent Witefels gravelly loamy
coarse sand, 30 to 50 percent slopes, and 15 percent
Rock outcrop. Witefels soil is on mountain side slopes,
and Rock outcrop is on the crests of ridges. The
components of this complex are so intricately
intermingled that to map them separately was not
practical.

Included with this complex in mapping are about 10
percent deep, extremely stony Graylock soils on tce
slopes (woodland site: Pine-fir woodland) and 5 percent
shallow Temo soils on ridges (woodland site: Pine-fir
woodland). The included soils make up about 15 percent
of mapped areas.

The Witefels soil is moderately deep and somewhat
excessively drained. It formed in residuum derived
dominantly from granitic rock. Typically, the surface is
covered with a mat of pine needles and leaves about 1
inch thick. The surface layer is brown gravelly loamy
coarse sand about 8 inches thick. The underlying
material to a depth of 32 inches is pale brown gravelly
loamy coarse sand. Weathered granite bedrock is at a
depth of 32 inches.

Permeability of the Witefels soil is rapid. Available
water capacity is very low. Effective rooting depth
coincides with the depth to bedrock. The depth is 20 to
40 inches. Runoff is rapid, and the hazard of water
erosion is moderate. The hazard of soil blowing is slight.

Rock outcrop consists of exposed, barren bedrock and
less than 10 percent soil material.

Areas of this complex are used for woodland and
wildlife habitat.

The Witefels soil is suited to the production of
California red fir and white fir. Based on a site index of
60, the potential production per acre of merchantable
timber is 16,700 cubic feet or 119,000 board feet
(Scribner rule) from an even-aged, fully stocked stand of
trees 100 years old. The main concerns in producing and
harvesting trees are the moderate hazard of erosion,
very low available water capacity, and steep slopes. The
outcrops of rock can interfere with felling and other
operations. Plant competition delays natural regeneration
but does not prevent the eventual development of a fully
stocked, normal stand of trees. The very low available
water capacity generally influences seedling survival in
areas where understory plants are numerous.
Management that minimizes the risk of erosion is
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essential in harvesting trees. Conventional methods of
harvesting are difficult because of the steepness of
slope. Highlead or other cable logging methods can be
used for harvesting. Use of these methods is limited
during November through May.

Areas of this complex are limited for roads because of
the steep slopes and outcrops of rock. Special design of
roads is needed to overcome the limitation of slope.
Roads should be located on the less sloping areas if
possible to avoid excessive cutting and filling. Disturbed
areas need to be stabilized to minimize erosion and
reduce maintenance cost. Roads should be designed to
provide surface drainage.

This complex is in capability subclass Vils,
nonirrigated.

164—Witefels-Rock outcrop complex, 50 to 75
percent slopes. This complex is on slopes of
mountains. Elevation is 7,500 to 8,500 feet. The average
annual precipitation is about 40 inches, the average
annual temperature is about 45 degrees F., and the
average frost-free period is about 40 days.

This complex is 65 percent Witefels gravelly loamy
coarse sand, 50 to 75 percent slopes, and 20 percent
Rock outcrop. The Witefels soil is on mountain side
slopes, and Rock outcrop is on ridges. The components
of this complex are so intricately intermingled that to
map them separately was not practical.

included with this complex in mapping are about 10
percent shallow Temo soils on crests of ridges
(woodland site: Pine-fir woodland) and 5 percent deep,
extremely stony Graylock soils on toe slopes (woodiand
site: Pine-fir woodland). The included soils make up
about 15 percent of mapped areas.

The Witefels soil is moderately deep and somewhat
excessively drained. It formed in residuum derived
dominantly from granitic rock. Typically, the surface is
covered with a mat of pine needies about 2 inches thick.
The surface layer is grayish brown gravelly loamy coarse
sand about 3 inches thick. The underlying material to a
depth of 40 inches is light brownish gray gravelly loamy
coarse sand. Weathered granite bedrock is at a depth of
40 inches.

Permeability of the Witefels soil is rapid. Available
water capacity is very low. Effective rooting depth
coincides with the depth to bedrock. The depth is 20 to
40 inches. Runoff is very rapid, and the hazard of water
erosion is moderate. The hazard of soil blowing is slight.

Rock outcrop consists of exposed, barren bedrock and
less than 10 percent soil material.

Areas of this complex are used for woodland and
wildlife habitat.

The Witefels soil is suited to the production of
California red fir. Based on a site index of 60, the
potential production per acre of merchantable timber is
16,700 cubic feet or 119,000 board feet (Scribner rule)
from an even-aged, fully stocked stand of trees 100
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years old. The main concerns in producing and
harvesting trees are the very steep slopes, moderate
hazard of erosion, and very low available water capacity.
Management that minimizes the risk of erosion is
essential in harvesting trees. Conventional methods of
harvesting are difficult to use because of the steepness
of slope. Highlead or other cable logging methods can
be used for harvesting trees. Use of these methods is
limited during November through May. Plant competition
delays natural regeneration but does not prevent the
eventual development of a fully stocked, normal stand of
trees. The very low available water capacity generally
influences seedling survival in areas where understory
plants are numerous.

Areas of this complex are limited for roads because of
very steep slopes. Roads should be located on the less
sloping areas if possible to avoid excessive cutting and
filling. Disturbed areas need to be stabilized to minimize
erosion and reduce maintenance cost. Roads should be
designed to provide surface drainage.

This complex is in capability subclass Vlls,
nonirrigated.

165—Witefels-Temo complex, 30 to 75 percent
slopes. This complex is on the slopes and ridges of
mountains. Elevation is 7,500 to 8,500 feet. The average
annual precipitation is about 40 inches, the average
annual temperature is about 40 degrees F., and the
average frost-free period is about 50 days.

This complex is 65 percent Witefels gravelly sand, 30
to 50 percent slopes, and 20 percent Temo gravelly
coarse sand, 50 to 75 percent slopes. The Witefels soil
is on side slopes and toe slopes, and the Temo soil is
on ridges. The components of this complex are so
intricately intermingled that to map them separately was
not practical.

Included with these soils in mapping are about 10
percent deep, extremely stony Graylock soils on toe
slopes and near draws (woodland site: Pine-fir woodland)
and about 5 percent Rock outcrop on ridges and side
slopes. The included soils and Rock outcrop make up
about 15 percent of mapped areas.

The Witefels soil is moderately deep and somewhat
excessively drained. It formed in residuum derived
dominantly from granitic rock. Typically, the surface is
covered with a mat of pine needles and leaves about 1
inch thick. The surface layer is dark gray gravelly sand
about 4 inches thick. The underlying material to a depth
of 39 inches is light brownish gray gravelly loamy coarse
sand. Soft granite bedrock is at a depth of 39 inches.

Permeability of the Witefels soil is rapid. Available
water capacity is very low. Effective rooting depth
coincides with the depth to bedrock. The depth is 20 to
40 inches. Runoff is rapid, and the hazard of water
erosion is moderate. The hazard of soil blowing is slight.

The Temo soil is shallow and excessively drained. It
formed in residuum derived dominantly from granitic
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rock. Typically, the surface is covered with a mat of pine
needles about 2 inches thick. The surface layer is dark
grayish brown gravelly coarse sand about 9 inches thick.
The underlying material to a depth of 19 inches is pale
brown gravelly coarse sand. Soft granite bedrock is at a
depth of 19 inches.

Permeability of the Temo soil is rapid. Available water
capacity is very low. Effective rooting depth coincides
with the depth to bedrock. The depth is 8 to 20 inches.
Runoff is very rapid, and the hazard of water erosion is
moderate. The hazard of soil blowing is slight.

These soils are used for woodland and wildlife habitat.

The Witefels soil is suited to the production of
California red fir. Based on a site index of 60, the
potential production per acre of merchantable timber is
16,700 cubic feet or 119,000 board feet (Scribner rule)
from an even-aged, fully stocked stand of trees 100
years old. The main concerns in producing and
harvesting trees are the moderate hazard of erosion,
steep slopes, and very low available water capacity.

The Temo soil is suited to the production of California
red fir. Based on a site index of 35, the potential
production per acre of merchantable timber is 9,400
cubic feet or 55,100 board feet (Scribner rule) from an
even-aged, fully stocked stand of trees 100 years old.
The main concerns in producing and harvesting trees are
the moderate hazard of erosion, very steep slopes, very
low available water capacity, and shallow depth to soft
bedrock.

Conventional methods of harvesting trees in areas of
this complex are difficult because of the steepness of
slope. Highlead or other cable logging methods can be
used for harvesting. Use of these methods is limited
during November through May. The very low available
water capacity generally influences seedling survival in
areas where understory plants are numerous.
Management that minimizes the risk of erosion is
essential in harvesting. Conventional methods for tree
harvest cause accelerated erosion. Careful management
of the understory is necessary to maintain the soil.

Areas of this compiex are limited for roads because of
steep and very steep slopes. Special design is needed
to overcome the limitation of slope. Roads should be
located on the less sloping areas if possible to avoid
excessive cutting and filling. Disturbed areas need to be
stabilized to minimize erosion and reduce maintenance
cost. Roads should be designed to provide surface
drainage.

This complex is in capability subclass Vile,
nonirrigated.

181—Chalco complex, 8 to 30 percent slopes. This
complex is on dissected side slopes of terraces.
Elevation is 5,000 to 5,500 feet. The average annual
precipitation is about 8 inches, the average annual
temperature is about 48 degrees F., and the average
frost-free period is about 100 days.



Douglas County Area, Nevada

This complex is 50 percent Chalco very cobbly loam,
15 to 30 percent slopes, eroded, and 35 percent Chalco
gravelly fine sandy loam, 8 to 15 percent slopes. The
Chalco soil, 15 to 30 percent slopes, is on steeper upper
parts of the terrace side slopes, and the Chalco soil, 8 to
15 percent slopes, is on less sloping toe slopes of
terraces. The components of this complex are so
intricately intermingled that to map them separately was
not practical.

included with these soils in mapping are about 5
percent outcrops of Tertiary mudstone on terrace side
slopes, 2 percent Springmeyer soils on alluvial fans
(range site: 26-10), 5 percent Indian Creek Variant soils
on terrace tops (range site: 26-25), and 3 percent Puett
soils on convex shoulders of terrace side slopes (range
site: 26-29). The included soils and outcrops make up
about 15 percent of mapped areas.

The Chalco soil, 15 to 30 percent slopes, eroded, is
shallow and well drained. It formed in residuum derived
dominantly from Tertiary mudstone. Typically, the surface
layer is grayish brown very cobbly loam about 1 inch
thick. The subsoil and substratum are pale brown clay
about 13 inches thick. Tertiary mudstone is at a depth of
14 inches.

Permeability of the Chalco soil, 15 to 30 percent
slopes, eroded, is very slow. Available water capacity is
very low. Effective rooting depth coincides with the depth
to mudstone. The depth is 10 to 20 inches. Runoff is
rapid, and the hazard of water erosion is moderate. The
hazard of soil blowing is slight. This soil is moderately
eroded. Twenty-five to 50 percent of the original surface
layer has been removed by rill erosion.

The Chalco soil, 8 to 15 percent slopes, is shallow and
well drained. It formed in residuum derived dominantly
from Tertiary mudstone. Typically, the surface layer is
brown gravelly fine sandy loam about 5 inches thick. The
subsoil is light brownish gray clay about 12 inches thick.
Tertiary mudstone is at a depth of 17 inches.

Permeability of the Chalco soil, 8 to 15 percent slopes,
is very slow. Available water capacity is very low.
Effective rooting depth coincides with the depth to
mudstone. The depth is 10 to 20 inches. Runoff is
medium and the hazards of water erosion and soil
blowing are slight.

Areas of this complex are used for livestock grazing
and wildlife habitat.

The potential plant community on the Chalco soil, 15
to 30 percent slopes, eroded, is mainly Wyoming big
sagebrush, antelope bitterbrush, bottlebrush squirreltail,
and desert needlegrass. The present vegetation in most
areas is mainly Wyoming big sagebrush and bottlebrush
squirreltail. The production of vegetation suitable for
livestock grazing is limited by the moderately low
average annual precipitation, very low available water
capacity, and shallow depth to soft bedrock. The
suitability of this soil for rangeland seeding is very poor.
The main limitations for seeding are the very low
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available water capacity, thin surface layer, and shallow
depth to soft bedrock.

The potential plant community on the Chalco soil, 8 to
15 percent slopes, is mainly low sagebrush, Thurber
needlegrass, bottlebrush squirreltail, and Sandberg
bluegrass. The present vegetation in most areas is
mainly low sagebrush and bottlebrush squirreltail. The
production of vegetation is limited by the very low
available water capacity, moderately low average annual
precipitation, and shallow depth to soft bedrock. The
suitability of this soil for rangeland seeding is very poor.
The main limitations for seeding are the very low
available water capacity and shallow depth to soft
bedrock. Because of very low available water capacity
and the competition from the sagebrush for moisture,
desirable grasses are very slow to recover even if
grazing management is good.

Loss of the surface layer results in a severe decrease
in productivity of the soils and in their potential to
produce plants suitable for grazing. Grazing should be
delayed until the soils are firm and the more desirable
forage plants have achieved sufficient growth to
withstand grazing pressure. Livestock grazing should be
managed to protect the soils from excessive erosion.

Areas of this complex are limited for roads because of
the moderately steep slopes, low strength, and highly
expandable clay. Trafficability of roads can be improved
by providing a stable base and an adequate wearing
surface. Roads are difficult to maintain because of the
presence of clay, which has low strength when wet.
Cutting and filling can be reduced by building roads in
the less sloping areas. Roads should be provided with
adequate surface drainage. Erosion can be controlled
and maintenance cost reduced by stabilizing areas that
have been disturbed.

This complex is in capability subclass Vlle,
nonirrigated. The Chalco soil, 15 to 30 percent slopes,
eroded, is in range site 26-29. The Chalco soil, 8 to 15
percent slopes, is in range site 26-25.

182—Chalco-Pula association. This association is on
tops and side slopes of terraces. Slope is 15 to 50
percent. Elevation is 5,500 to 6,500 feet. The average
annual precipitation is about 10 inches, the average
annual temperature is about 48 degrees F., and the
average frost-free period is about 100 days.

This association is 50 percent Chalco very gravelly
loam, 15 to 30 percent slopes, and 35 percent Pula very
cobbly loam, 30 to 50 percent slopes. The Chalco soil is
on convex terrace tops and shoulders. The Pula soil is
on lower terrace side slopes.

Included with these soils in mapping are about 5
percent Uhaldi soils on steep north-facing terrace side
slopes (range site: 26-5), 2 percent Pung soils on terrace
toe slopes (range site: 26-23), 3 percent Shree soils on
inset alluvial fans and fan aprons at the lower terrace
edges (range site: 26-10), 3 percent Haybourne loam
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soils on stream terraces along drainageways (range site:
26-16), and 2 percent outcrops of Tertiary mudstone on
convex terrace slopes. The included soils and outcrops

make up about 15 percent of mapped areas.

The Chalco soil is shallow and well drained. It formed
in residuum derived dominantly from Tertiary mudstone.
Typically, the surface is covered with 10 to 15 percent
cobbles and 50 percent pebbles. The surface layer is
pale brown very gravelly loam about 5 inches thick. The
subsoil is pale brown clay about 13 inches thick. Tertiary
mudstone is at a depth of 18 inches.

Permeability of the Chalco soil is very slow. Available
water capacity is very low. Effective rooting depth
coincides with the depth to mudstone. The depth is 10 to
20 inches. Runoff is rapid, and the hazard of water
erosion is moderate. The hazard of soil blowing is slight.

The Pula soil is very deep and well drained. It formed
in alluvium derived dominantly from Tertiary sediment.
Typically, the surface is covered with 15 to 25 percent
cobbles. The surface layer is grayish brown very cobbly
loam about 5 inches thick. The subsoil is brown
extremely gravelly clay about 20 inches thick. The
substratum to a depth of 60 inches is white extremely
gravelly sandy loam.

Permeability of the Pula soil is slow. Available water
capacity is very low. Effective rooting depth is 60 inches
or more. Runoff is rapid, and the hazard of water erosion
is moderate. The hazard of soil blowing is slight.

Areas of this association are used for livestock grazing
and wildlife habitat.

The potential plant community on the Chalco soil is
mainly low sagebrush, Thurber neediegrass, bottlebrush
squirreltail, and Sandberg bluegrass. The present
vegetation in most areas is mainly low sagebrush and
Thurber needlegrass. The production of vegetation
suitable for livestock grazing is limited by the very low
available water capacity and moderately low average
annual precipitation. The suitability of this soil for
rangeland seeding is very poor. The main limitation for
seeding is the very low available water capacity.

The potential plant community on the Pula soil is
mainly Wyoming big sagebrush, antelope bitterbrush,
Thurber needlegrass, and basin wildrye. The present
vegetation in most areas is mainly Wyoming big
sagebrush, antelope bitterbrush, and Thurber
needlegrass. The production of vegetation suitable for
livestock grazing is limited by the low available water
capacity and moderately low average annual
precipitation. The suitability of this soil for rangeland
seeding is very poor. The main limitation for seeding is
steep slopes.

Because of very low available water capacity in the
soils and the competition from sagebrush for moisture,
desirable grasses are very slow to recover even if
grazing management is good. Steepness of slope limits
access and movement of livestock. Livestock grazing
should be managed to protect the soils from excessive
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erosion and to prevent overgrazing in the less sioping
areas of the Chalco soil. Loss of the surface layer results
in a severe decrease in productivity and in the potential
of the Chalco soil to produce vegetation suitable for
grazing. Grazing should be delayed until the soils are
firm and the more desirable forage plants have achieved
sufficient growth to withstand grazing pressure.

The use of this association for roads is limited
because of moderately steep and steep slopes and the
presence of highly expandable clay in the Chalco soil.
Roads on the Chalco soil are difficult to maintain
because of the clay, which has low strength when wet.
Cutting and filling can be reduced by building roads in
the less sloping areas. Roads should be provided with
adequate surface drainage. Erosion can be controlled
and maintenance costs reduced by stabilizing areas that
have been disturbed.

The Chalco soil is in capability subclass Vlle,
nonirrigated, and range site 26-25. The Pula soil is in
capability subclass Vlis, nonirrigated, and range site 26-
10.

183—Chalco association. This association is on
nearly level to moderately sloping tops and moderately
steep side slopes of terraces. Slope is 2 to 30 percent.
Elevation is 5,600 to 6,000 feet. The average annual
precipitation is about 8 inches, the average annual
temperature is about 48 degrees F., and the average
frost-free period is about 100 days.

This association is 70 percent Chalco gravelly fine
sandy loam, 2 to 8 percent slopes, and 15 percent
Chalco very cobbly loam, 15 to 30 percent slopes,
eroded. The Chalco soil, 2 to 8 percent slopes, is on
terrace tops, and the Chalco soil, 15 to 30 percent
slopes, is on terrace breaks and side slopes.

Included with these soils in mapping are about 8
percent Greenbrae soils on fan remnants at the lower
edges of the unit (range site: 26-16) and about 7 percent
Haybourne loam soils on inset alluvial fans (range site:
26-16). The included soils make up about 15 percent of
mapped areas.

The Chalco soil, 2 to 8 percent slopes, is shallow and
well drained. It formed in residuum derived dominantly
from Tertiary mudstone. Typically, the surface layer is
light brownish gray gravelly fine sandy loam about 3
inches thick. The subsoil is pale brown clay about 15
inches thick. Tertiary mudstone is at a depth of 18
inches.

Permeability of the Chalco soil, 2 to 8 percent slopes,
is very slow. Available water capacity is very low.
Effective rooting depth coincides with the depth to
mudstone. The depth is 10 to 20 inches. Runoff is
medium, and the hazards of water erosion and soil
blowing are slight.

The Chalco soil, 15 to 30 percent slopes, eroded, is
shallow and well drained. It formed in residuum derived
dominantly from Tertiary mudstone. Typically, the surface
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layer is light brownish gray very cobbly loam about 2
inches thick. The subsoil is pale brown clay about 9
inches thick. Tertiary mudstone is at a depth of 11
inches.

Permeability of the Chaico soil, 15 to 30 percent
slopes, eroded, is very slow. Available water capacity is
very low. Effective rooting depth coincides with the depth
to mudstone. The depth is 10 to 20 inches. Runoff is
rapid, and the hazard of water erosion is moderate. The
hazard of soil blowing is slight. This soil is moderately
eroded. Twenty-five to 50 percent of the original surface
layer has been removed by rill erosion.

Areas of this association are used for livestock grazing
and wildlife habitat.

The potential plant community on the Chalco soil, 2 to
8 percent slopes, is mainly low sagebrush, Thurber
needlegrass, bottlebrush squirreltail, and Sandberg
bluegrass. The present vegetation in most areas is
mainly low sagebrush and bottlebrush squirreltail.

The potential plant community on the Chalco soil, 15
to 30 percent slopes, eroded, is mainly Wyoming big
sagebrush, antelope bitterbrush, desert needlegrass, and
Indian ricegrass. The present vegetation in most areas is
mainly Wyoming big sagebrush and bottlebrush
squirreltail.

The production of vegetation suitable for livestock
grazing on these soils is limited by the very low available
water capacity, low average annual precipitation, and
shallow depth to soft bedrock. The suitability for
rangeland seeding is very poor. The main limitations for
seeding are the very low available water capacity, thin
surface layer, and shallow depth to soft bedrock.
Because of these limitations, and the competition from
the sagebrush for moisture, desirable grasses are very
slow to recover even if grazing management is good.
Grazing should be delayed until the soils are firm and the
more desirable forage plants have achieved sufficient
growth to withstand grazing pressure. Livestock grazing
should be managed to protect these soils from
excessive erosion. Loss of the surface layer results in a
severe decrease in productivity and in the potential to
produce plants suitable for grazing.

Areas of this association are limited for roads because
of low strength in the soil, highly expandable clay, and
moderately steep slopes. Roads are difficult to maintain
because of the presence of clay, which has low strength
when wet. Cutting and filling can be reduced by building
roads in the less sloping areas. Roads should be
provided with adequate surface drainage. Erosion can be
controlled and maintenance costs reduced by stabilizing
areas that have been disturbed.

The Chalco soil, 2 to 8 percent slopes, is in capability
subclass Vlls, nonirrigated, and range site 26-25. The
Chalco soil, 15 to 30 percent slopes, eroded, is in
capability subclass Vlle, nonirrigated, and range site 26-
29,
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191—Cradlebaugh clay loam, drained, slightly
saline-alkali. This very deep, poorly drained soil is on
flood plains. It formed in alluvium derived from granite,
gneiss, slate, andesite, basalt, and volcanic ash. Slope is
0 to 2 percent. Elevation is about 4,700 feet. The
average annual precipitation is about 8 inches, the
average annual temperature is about 50 degrees F., and
the average frost-free period is about 110 days.

Typically, the surface layer is gray clay loam that
grades to sandy clay loam. It is about 17 inches thick.
The upper 22 inches of the underlying material is
stratified, light gray and grayish brown fine sandy loam,
silty clay loam, and sandy clay loam. It is weakly silica-
cemented in parts. Below this to a depth of 60 inches,
the underlying material is light olive gray fine sandy loam.
In some areas the surface layer is clay.

Included with this soil in mapping are small areas of
soil that are saline-alkali free.

Permeability of this Cradlebaugh soil is moderately
slow. Available water capacity is high. Effective rooting
depth is limited by a seasonal high water table at a
depth of 3 to 4 feet from February through May. The
degree of drainage changed as the water table dropped
because of changes in the original course of streams or
as channel entrenchment occurred. Runoff is slow, and
the hazards of water erosion and soil blowing are slight.
This soil is subject to occasional, brief flooding in
December through March. It is slightly saline and alkaline
throughout.

Areas of this soil are used for irrigated hay and
pasture and wildiife habitat. Some areas are used for
urban development.

This Cradlebaugh soil is well suited to irrigated hay
and pasture and to small grains. The main limitations are
occasional flooding, the seasonal high water table, and a
slightly saline-alkali surface layer. Grazing when the soil
is wet results in compaction of the surface layer, poor
tilth, and slow water infiltration. Use of nitrogen fertilizer
promotes good growth of forage plants. The
concentration of salts and alkali in the surface layer
limits the production of plants suitable for hay and
pasture. Leveling helps to insure the uniform application
of water. Because of depth to the water table, cuts
required for leveling should be less than 12 inches.

Furrow, border, and corrugation irrigation methods are
suited to this soil. The method used generally is
governed by the crop. Because of the moderately slow
pemeability of this soil, the rate of application should be
adjusted to permit adequate infiltration of water. Water
should be applied at a slow rate over a long period to
insure that the root zone is properly wetted. Irrigation
water must be carefully applied to avoid raising the water
table and increasing the concentration of salts and aikali.
The content of salts and alkali can be reduced by using
soil amendments such as gypsum, by leaching, and by
carefully applying irrigation water.
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The main limitations for urban development are
occasional flooding, the seasonal high water table, and
moderately slow permeability. Buildings should be
located above the expected flood level. Flooding can be
controlled by use of major flood control structures.
Septic tank absorption fields do not function properly
because of wetness and the moderately siow
permeability.

This Cradlebaugh soil is limited for roads because of
low strength, occasional flooding, and severe frost
heaving. Trafficability of roads can be improved by
providing a stable base and an adequate wearing
surface. Local roads and streets require a special base
in some areas to avoid frost heave damage. Structures
to protect this soil from flash flooding are difficult to
establish and maintain. Roads should be provided with
adequate surface drainage. Erosion can be controlled
and maintenance costs reduced by stabilizing areas that
have been disturbed.

This soil is in capability subclass liw, irrigated.

192—Cradlebaugh clay loam, drained, strongly
saline-alkali. This very deep, poorly drained soil is on
flood plains. it formed in alluvium derived from granite,
gneiss, slate, andesite, basalt, and volcanic ash. Slope is
0 to 2 percent. Elevation is about 4,700 feet. The
average annual precipitation is about 8 inches, the
average annual temperature is about 50 degrees F., and
the average frost-free period is about 110 days.

Typically, the surface layer is gray clay loam about 9
inches thick. The upper 22 inches of the underlying
material is stratified, light gray silty clay loam, clay loam,
and fine sandy loam. it is weakly silica-cemented in
parts. Below this to a depth of 60 inches, the underlying
material is grayish brown fine sandy loam.

Included with this soil in mapping are small areas of
Cradlebaugh soils in which the surface layer is leached
of salt and alkali.

Permeability of this Cradlebaugh soil is moderately
slow. Available water capacity is high. Effective rooting
depth is limited by a seasonal high water table at a
depth of 3 to 4 feet from February through May. The
degree of drainage changed as the water table dropped
because of changes in the original course of streams or
as channel entrenchment occurred. Runoff is slow, and
the hazards of water erosion and soil blowing are slight.
This soil is subject to occasional, brief flooding in
December through March. It is strongly affected by salt
and alkali in the surface layer and is moderately affected
below this layer.

Areas of this soil are used for irrigated hay and
pasture, urban development, and wildlife habitat.

This Cradiebaugh soil is suited to irrigated hay and
pasture. The main limitations are the strongly saline-
alkali condition in the surface layer and occasional
flooding. The concentration of salts and alkali in the
surface layer limits the production of plants suitable for
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hay and pasture. Leaching the salts from the surface
layer is limited by the high water table and lack of
suitable drainage outiets. Proper irrigation water
management can reduce the concentration of salts. Salt-
tolerant species are more suitable for planting than most
other species. Grazing when the soil is wet results in
compaction of the surface layer, poor tilth, and slow
infiltration. Irrigation water can be applied by the border
and corrugation methods. Leveling helps to insure the
uniform application of water. Annual applications of
nitrogen fertilizer are needed to maintain production of
high quality irrigated pasture.

The main limitations for urban development are
occasional flooding, the deep seasonal high water table,
and moderately slow permeability. Buildings should be
located above the expected flood level. Flooding can be
controlled by use of major flood control structures.
Septic tank absorption fields do not function properly
because of wetness and the moderately slow
permeability.

Areas of this Cradlebaugh soil are limited for roads
because of low strength, occasional flooding, and severe
frost heaving. Trafficability of roads can be improved by
providing a stable base and an adequate wearing
surface. Local roads and streets require a special base
in some areas to avoid frost heave damage. To establish
and maintain structures to protect the soil from flash
flooding is difficult. Roads should be provided with
adequate surface drainage. Erosion can be controlled
and maintenance costs reduced by stabilizing areas that
have been disturbed.

This soil is in capability subclass Vlw, irrigated.

193—Cradlebaugh clay loam, slightly saline-alkali.
This very deep, poorly drained soil is on flood plains. It
formed in alluvium derived from granite, gneiss, slate,
andesite, basalt, and voicanic ash. Slope is 0 to 2
percent. Elevation is about 4,700 feet. The average
annual precipitation is about 8 inches, the average
annual temperature is about 50 degrees F., and the
average frost-free period is about 100 days.

Typically, the surface layer is gray clay loam about 17
inches thick. The upper 30 inches of the underlying
material is stratified, light grayish brown and grayish
brown silty clay loam, clay ioam, and fine sandy loam. It
is weakly silica-cemented in parts. Below this to a depth
of 60 inches, the underlying material is light olive gray
fine sandy loam.

Included with this soil in mapping are small areas of
soils that are saline-alkali free.

Permeability of this Cradlebaugh soil is moderately
slow. Available water capacity is high. Effective rooting
depth is limited by a seasonal high water table at a
depth of 2 to 3 feet from February through June. Runoff
is slow, and the hazards of water erosion and soil
blowing are slight. This soil is subject to occasional, brief
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flooding in December through March. It is slightly saline
and alkaline throughout.

Areas of this soil are used for irrigated hay and
pasture, wildlife habitat, and urban development.

This Cradlebaugh soil is suited to hay and pasture.
The main limitations are the slightly saline-alkali
condition in the surface layer, the moderately deep
seasonal high water table, and occasional flooding. The
concentration of salts and alkali in the surface layer
limits the production of plants suitable for hay and
pasture. Leaching the salts from the surface layer is
limited by the high water table. Flooding can be
controlled by major flood structures. Salt-tolerant species
are more suitable for planting than most other species.
Irrigation water can be applied by the border and the
corrugation methods. Leveling helps to insure the
uniform application of water. Because of the high water
table, cuts required for leveling should be less than 6
inches deep. Surface drains can be used to maintain the
water table at its present level, to reduce the length of
ponding, and to inhibit the growth of less palatable
water-tolerant plants. Annual applications of nitrogen
fertilizer are needed to maintain production of high
quality irrigated hay and pasture.

The main limitations for urban development are the
moderately deep seasonal high water table, occasional
flooding, and moderately slow permeability. Flooding can
be controlled by use of major flood control structures.
Buildings should be located above the expected flood
level. Septic tank absorption fields do not function
properly because of wetness and the moderately slow
permeability.

This Cradlebaugh soil is limited for roads because of
low strength, occasional flooding, and severe frost
heaving. Trafficability of roads can be improved by
providing a stable base and an adequate wearing
surface. Local roads and streets require a special base
in some areas to avoid frost heave damage. Structures
to protect this soil from flash flooding are difficult to
establish and maintain. Roads should be provided with
adequate surface drainage. Erosion can be controlled
and maintenance costs reduced by stabilizing areas that
have been disturbed.

This soil is in capability subclass lllw, irrigated.

194—Cradlebaugh clay loam, strongly saline-alkali.
This very deep, poorly drained soil is on flood plains. It
formed in alluvium derived from granite, gneiss, slate,
andesite, basalt, and volcanic ash. Slope is 0 to 2
percent. Elevation is about 4,700 feet. The average
annual precipitation is about 8 inches, the average
annual temperature is about 50 degrees F., and the
average frost-free period is about 100 days.

Typically, the surface layer is gray clay loam about 9
inches thick. The upper 22 inches of the underlying
material is stratified, light gray and grayish brown sandy
clay loam, fine sandy loam, and silt loam. It is weakly
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silica-cemented in some parts. Below this to a depth of
60 inches, the underlying material is light olive gray fine
sandy loam.

Included with this soil in mapping are small areas of
soils that are slightly affected by salts and alkali.

Permeability of this Cradlebaugh soil is moderately
slow. Available water capacity is high. Effective rooting
depth is limited by a seasonal high water table at a
depth of 2 to 3 feet from February through June. Runoff
is slow, and the hazards of water erosion and soil
blowing are slight. This soil is subject to occasional, brief
flooding from December through March. It is strongly
affected by salt and alkali in the surface layer and
moderately affected below this layer.

Areas of this soil are used for irrigated hay and
pasture, urban development, and wildiife habitat.

The main limitations for hay and pasture are the
strongly saline and alkali condition in the surface layer, a
seasonal high water table, and occasional flooding. The
concentration of salts and alkali in the surface layer
limits the production of plants suitable for hay and
pasture. Leaching the salts from the surface layer is
limited by the high water table. Salt-tolerant species are
more suitable for planting than most other species.
Grazing when the soil is wet results in compaction of the
surface layer, poor tilth, and low infiltration. The rate of
application of irrigation water should be regulated to
prevent a rise in the level of the water table. Flooding
can be controlled by use of major flood control
structures.

The main limitations for urban development are
occasional flooding, a moderately deep seasonal high
water table, and moderately slow permeability. Flooding
can be controlled by the use of major flood control
structures. Buildings should be located above the
expected flood level. Septic tank absorption fields do not
function properly because of wetness and moderately
slow permeability.

Areas of this Cradlebaugh soil are limited for roads
because of low strength in the soil, occasional flooding,
and severe frost heaving. Trafficability of roads can be
improved by providing a stable base and an adequate
wearing surface. Local roads and streets require a
special base in some areas to avoid frost heave
damage. Structures to protect this soil from flash
flooding are difficult to establish and maintain. Roads
should be provided with adequate surface drainage.
Erosion can be controlled and maintenance costs
reduced by stabilizing areas that have been disturbed.

This soil is in capability subclass Viw, irrigated.

201—Dangberg silt loam, drained, strongly saline-
alkali. This moderately deep, poorly drained soil is on
terraces. The drainage has been altered. This soil
formed in alluvium derived from mixed sources of rock.
Slope is 0 to 2 percent. Elevation is about 4,800 feet.
The average annual precipitation is about 8 inches, the
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average annual temperature is about 50 degrees F., and
the average frost-free period is about 100 days.

Typically, the surface layer is light brownish gray silt
loam about 6 inches thick. The subsoil is light brownish
gray clay about 18 inches thick. The upper 7 inches of
the substratum is a strongly silica-cemented hardpan,
and the lower part to a depth of 60 inches is pale brown
sandy loam. Some areas have slopes of 2 to 4 percent.

Included with this soil in mapping is about 10 percent
Brockliss Variant soils, drained, on alluvial fans (range
site: 26-30).

Permeability of this Dangberg soil is very slow.
Available water capacity is low. Effective rooting depth
coincides with depth to the hardpan. The depth is 24 to
33 inches. Runoff is slow, and the hazards of water
erosion and soil blowing are slight. This soil is strongly
affected by salt and alkali above the hardpan.

Areas of this soil are used for livestock grazing and
wildlife habitat.

The potential plant community on this soil is mainly
black greasewood, basin big sagebrush, basin wildrye,
and creeping wildrye. The present vegetation in most
areas is mainly black greasewood, basin big sagebrush,
and inland saltgrass. The production of vegetation
suitable for livestock grazing is limited by the high
concentrations of salt and alkali, moderately low average
annual precipitation, and low available water capacity.
The suitability of this soil for rangeland seeding is very
poor. The main limitation for seeding is the high content
of salt and alkali in the surface layer. Management of the
unit is mainly for the included soils. Cattle generally
avoid areas of this soil unless their movement is
restricted by fences. Because of moderately low average
annual precipitation and the competition from
greasewood and sagebrush for moisture, desirable
grasses are very slow to recover even if grazing
management is good. Grazing should be delayed until
the soil is firm and the more desirable forage plants have
achieved sufficient growth to withstand grazing pressure.

This Dangberg soil is limited for roads because of the
presence of highly expandable clay. Roads are difficult
to maintain because of the clay, which has low strength
when wet. Trafficability of roads can be improved by
providing a stable base and an adequate wearing
surface. Roads should be provided with adequate
surface drainage. Erosion can be controlled and
maintenance costs reduced by stabilizing areas that
have been disturbed.

This soil is in capability subclass Vlls, nonirrigated. It is
in range site 26-12.

202—Dangberg clay, slightly saline-alkali. This
moderately deep, poorly drained soil is on alluvial
terraces. It formed in alluvium derived dominantly from
mixed sources of rock. Slope is 0 to 2 percent. Elevation
is about 4,700 feet. The average annual precipitation is
about 8 inches, the average annual temperature is about
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50 degrees F., and the average frost-free period is about
100 days.

Typically, the surface layer is gray clay about 3 inches
thick. The subsoil is light brownish gray clay and sandy
clay about 22 inches thick. Below this is a light brownish
gray, strongly silica-cemented hardpan about 18 inches
thick. The substratum to a depth of 60 inches or more is
pale brown coarse sand. In some areas the surface layer
is clay loam.

Included with this soil in mapping are small areas of
soils that are strongly affected by salts and alkali.

Permeability of this Dangberg soil is very slow.
Available water capacity is low. Effective rooting depth is
limited by a seasonal high water table at a depth of 24
to 36 inches in December through May and by a
hardpan at a depth of 24 to 33 inches. Runoff is slow,
and the hazards of water erosion and soil blowing are
slight.

This soil is slightly affected by salt and alkali in the
surface layer and moderately affected between the
surface layer and the top of the hardpan. This soil is
subject to rare flooding. Water is perched above the
hardpan during the periods of irrigation. Ground water is
held under artesian pressure below the hardpan.

Areas of this soil are used for irrigated hay and
pasture and for wildlife habitat. Some areas are used for
urban development.

This Dangberg soil is suited to irrigated hay and
pasture. The main limitations are the moderately deep
seasonal high water table and very slow permeability.
The concentration of saits and alkali in the surface layer
limits the production of plants suitable for hay and
pasture. Leaching the salts from the surface layer is
limited by the moderately deep seasonal high water
table, slow water infiltration, and very slow permeability.
Salt-tolerant species are more suitable for planting than
most other species. Irrigation water must be applied
carefully to prevent a rise of the perched water table.
Border and corrugation irrigation methods are suited to
this soil. These methods permit even, controlled
application of water and reduce runoff. Leveling is
needed in most areas for the efficient application and
removal of irrigation water. Because of the limited depth
to the water table and hardpan, cuts required for leveling
should be less than 6 inches deep.

The main limitations for urban development are highly
expandable clay, moderate depth to the seasonal high
water table, very slow permeability, and rare flooding.
The hardpan is rippable. To establish and maintain
structures to protect this soil from flash flooding is
difficult. Septic tank absorption fields do not function
properly because of wetness and the very slow
permeability. Buildings should be designed to offset the
limited ability of this soil to support a load and to offset
the effects of shrinking and swelling.

Areas of this soil are limited for roads because of the
presence of highly expandable clay. Roads are difficult
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to maintain because of the clay, which has low strength
when wet. Trafficability of roads can be improved by
providing a stable base and an adequate wearing
surface. Roads should be provided with adequate
surface drainage. Erosion can be controlled and
maintenance costs reduced by stabilizing areas that
have been disturbed.

This soil is in capability subclass 1Vw, irrigated.

203—Dangberg clay, strongly saline-alkali. This
moderately deep, poorly drained soil is on terraces and
alluvial fans. It formed in alluvium derived from mixed
sources of rock. Slope is 0 to 2 percent. Elevation is
about 4,700 feet. The average annual precipitation is
about 8 inches, the average annual temperature is about
50 degrees F., and the average frost-free period is about
100 days.

Typically, the surface layer is gray clay about 3 inches
thick. The subsoil is light brownish gray clay about 22
inches thick. Below this is a strongly silica-cemented
hardpan about 18 inches thick. The substratum to a
depth of 60 inches or more is pale brown coarse sand.
In some areas, the surface laver is clay loam.

Included with this soil in mapping is about 5 percent
Brockliss Variant soils, drained, on inset alluvial fans
(range site: 26-30).

Permeability of this Dangberg soil is very slow.
Available water capacity is low. Effective rooting depth is
limited by a seasonal high water table at a depth of 24
to 36 inches in December through May and by a
hardpan at a depth of 24 to 33 inches. Runoff is slow,
and the hazards of water erosion and soil blowing are
slight. Ground water is held under artesian pressure
below the hardpan. This soil is subject to rare flooding.
During the irrigation period, ground water is perched
above the hardpan. This soil is strongly affected by salt
and alkali in the surface layer and moderately affected
below this layer and above the hardpan.

Areas of this soil are used for irrigated pasture and
wildlife habitat. Some areas are used for urban
development.

The main limitations of this soil for pasture are the
strongly saline-alkali condition in the surface layer, a
moderately deep seasonal high water table, and slow
permeability. The concentration of salts and alkali in the
surface layer limits the production of plants suitable for
pasture. Leaching the salts from the surface layer is
limited by the high water table, slow water infiltration,
and very slow permeability. Salt-tolerant species are
more suitable for planting than most other species.
Irrigation water must be applied carefully to prevent a
rise of the perched water table, and surface drainage
may be required. Border and corrugation irrigation
methods are suited to this soil. These methods permit
the even controlled application of water, reduce runoff,
and minimize the risk of erosion. Leveling is needed in
most areas for the efficient application and removal of
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irrigation water. Because of the limited depth to the
hardpan, cuts required for leveling should be less than 6
inches deep.

The main limitations for urban development are the
highly expandable clay, moderate depth to the seasonal
high water table, very slow permeability, and rare
flooding. The hardpan is rippabie. To establish and
maintain structures to protect this soil from flash flooding
is difficult. Septic tank absorption fields do not function
properly because of wetness and the very slow
permeability. Buildings should be designed to offset the
limited ability of this soil to support a load and to offset
the effects of shrinking and swelling.

Areas of this soil are limited for roads because of the
presence of highly expandable clay. Roads are difficult
to maintain because of the clay, which has low strength
when wet. Trafficability of roads can be improved by
providing a stable base and an adequate wearing
surface. Roads should be provided with adequate
surface drainage. Erosion can be controlled and
maintenance costs reduced by stabilizing areas that
have been disturbed.

This soil is in capability subclass Vlw, irrigated. It is in
range site 26-13.

204—Dangberg clay, wet. This moderately deep,
poorly drained soil is in depressions on alluvial terraces.
Drainage has been altered. This soil formed in alluvium
derived from mixed sources of rock. Slope is 0 to 2
percent. Elevation is about 4,700 feet. The average
annual precipitation is about 8 inches, the average
annual temperature is about 50 degrees F., and the
average frost-free period is about 100 days.

Typically, the surface layer is gray clay about 3 inches
thick. The subsoil is light brownish gray clay about 22
inches thick. Below this is a light brownish gray, strongly
silica-cemented hardpan about 18 inches thick. The
substratum to a depth of 60 inches or more is pale
brown coarse sand.

included with this soil in mapping is about 5 percent
Dangberg soils that are drained.

Permeability of this Dangberg soil is very slow.
Available water capacity is low. Effective rooting depth is
limited by a seasonal high water table at a depth of 12
to 24 inches from December through May and by a
hardpan at a depth of 24 to 33 inches. Runoff is slow,
and the hazards of water erosion and of soil blowing are
slight. Ground water is held under artesian pressure
below the hardpan. Water is perched above the hardpan
during the irrigation season. The soil is subject to
occasional, brief flooding from December through March.
It is slightly affected by salt and alkali in the surface
layer and moderately affected between this layer and the
top of the hardpan.

Areas of this soil are used for irrigated pasture and
wildlife habitat.
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The main limitations for pasture are the shallow
seasonal high water table and very slow permeability.
The concentration of salts and alkali in the surface layer
and the shallow water table limit the production of plants
suitable for pasture. Leaching the salts from the surface
layer is limited by the shallow seasonal high water table,
slow infiltration, and very slow permeability. Salt-tolerant
species are more suitable for planting than most other
species. Border and corrugation irrigation methods are
suited to this soil. Irrigation water must be applied
carefully to prevent a rise of the perched water table,
and surface drainage may be required. Grazing when the
soil is wet results in compaction of the surface layer,
poor tilth, and a low infiltration rate. The use of equipment
is limited by wetness. Annual applications of nitrogen
fertilizer are needed to maintain production of high
quality irrigated pasture.

Areas of this soil are limited for roads because of the
occasional flooding and highly expandable clay. Roads
are difficult to raintain because of the clay, which has
low strength when wet. Structures tc protect this soil
from flash flooding are difficult to maintain. Trafficability
of roads can be improved by a stable base and an
adequate wearing surface. Roads should be provided
with adequate surface drainage. Erosion can be
controlled and maintenance costs reduced by stabilizing
areas that have been disturbed.

This soil is in capability subclass Viw, irrigated.

205—Dangberg clay, wet, strongly alkali. This
moderately deep, poorly drained soil is in depressions on
alluvial terraces. Drainage has been altered. This soil
formed in alluvium derived dominantly from mixed
sources of rock. Slope is 0 to 2 percent. Elevation is
about 4,700 feet. The average annual precipitation is
about 8 inches, the average annual temperature is about
50 degrees F., and the average frost-free period is about
100 days.

Typically, the surface layer is gray clay about 3 irches
thick. The subsoil is light brownish gray clay about 22
inches thick. Below this is a light brownish gray, strongly
silica-cemented hardpan about 18 inches thick. The
substratum to a depth of 60 inches or more is pale
brown coarse sand.

Included with this soil in mapping are small areas of
Dangberg soils in which the surface layer is leached and
free of alkali.

Permeability of this Dangberg soil is very slow.
Available water capacity is low. Effective rooting depth is
limited by a seasonal high water table at a depth of 12
to 24 inches from December through May and by a
hardpan at a depth of 24 to 33 inches. Runoff is ponded,
and the hazards of water erosion and soil blowing are
slight. This soil is strongly affected by alkali in the
surface layer and moderately affected between this layer
and the top of the hardpan.
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Ground water is held under artesian pressure below
the hardpan. Water is perched above the hardpan during
the irrigation season. This soil is subject to occasional,
brief flooding from December through March.

Areas of this soil are used for irrigated pasture and
wildlife habitat.

The main limitations for irrigated pasture are the
shallow seasonal high water table, a strongly alkali
affected surface layer, and very slow permeability. The
concentration of alkali in the surface layer and the
shallow water table limit the production of plants suitable
for pasture. Leaching the alkali from the surface layer is
limited by the seasonal high water table, slow infiltration,
very slow permeability, and lack of grade to a drainage
outlet. Salt-tolerant species are more suitable for
planting than most other species. Border and corrugation
irrigation methods are suited to this soil. Irrigation water
must be applied carefully to prevent a rise in the perched
water table. Grazing when the soil is wet results in
compaction of the surface layer, poor tilth, and low
infiltration rate. The use of equipment is limited by
wetness. Annual applications of nitrogen fertilizer are
needed to maintain production of high quality irrigated
pasture.

Areas of this soil are limited for roads because of
occasional flooding and the presence of highly
expandable clay. Roads are difficult to maintain because
of the clay, which has low strength when wet. Structures
to protect this soil from flooding are difficult to establish
and maintain. Trafficability of roads can be improved by
providing a stable base and an adequate wearing
surface. Roads should be provided with adequate
surface drainage. Erosion can be controlled and
maintenance costs reduced by stabilizing areas that
have been disturbed.

This soil is in capability subclass Viw, irrigated. It is in
range site 26-13.

211—Devada-Drit-Roloc association. This
association is on slopes of mountains. Slope is 15 to 75
percent. Elevation is 6,500 to 7,000 feet. The average
annual precipitation is about 12 inches, the average
annual temperature is about 49 degrees F., and the
average frost-free period is about 100 days.

This association is 55 percent Devada very cobbly
loam, 15 to 30 percent slopes, 20 percent Drit very stony
sandy loam, 50 to 75 percent slopes, and 15 percent
Roloc extremely stony sandy loam, 30 to 50 percent
slopes. The Devada soil is on south-facing side slopes,
the Dirit soil is on north-facing side slopes, and the Roloc
soil is on ridges and adjacent to outcrops of rock.

Included with these soils in mapping are about 3
percent Rock outcrop on ridges and 7 percent Shree
soils on north-facing toe slopes (range site: 26-10). The
included soils and Rock outcrop make up about 10
percent of mapped areas.
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The Devada soil is shallow and well drained. It formed
in residuum derived dominantly from igneous rock.
Typically, the surface is covered with 15 to 25 percent
cobbles. The surface layer is grayish brown very cobbly
loam about 4 inches thick. The subsoil is dark brown
clay about 9 inches thick. Hard bedrock is at a depth of
13 inches.

Permeability of the Devada soil is slow. Available
water capacity is very low. Effective rooting depth
coincides with the depth to bedrock. The depth is 12 to
20 inches. Runoff is medium, and the hazards of water
erosion and soil blowing are slight.

The Drit soil is very deep and well drained. It formed in
colluvium derived dominantly from granitic rock.
Typically, the surface is covered with 3 to 15 percent
stones. The surface layer is grayish brown very stony
sandy loam about 15 inches thick. The underlying
material to a depth of 60 inches is light yellowish brown
very gravelly coarse sandy loam.

Permeability of the Drit soil is moderately rapid.
Available water capacity is low. Effective rooting depth is
60 inches or more. Runoff is rapid, and the hazard of
water erosion is moderate. The hazard of soil blowing is
slight.

The Roloc soil is shallow and well drained. It formed in
residuum derived dominantly from granitic rock. Typically,
the surface is covered with 15 to 30 percent stones. The
surface layer is grayish brown extremely stony sandy
loam about 11 inches thick. The subsoil is pale brown
very gravelly coarse sandy loam about 7 inches thick.
Below this is weathered bedrock.

Permeability of the Roloc soil is moderate. Available
water capacity is very low. Effective rooting depth
coincides with the depth to bedrock. The depth is 14 to
20 inches. Runoff is medium, and the hazards of water
erosion and soil blowing are slight.

Areas of these soils are used for livestock grazing and
wildlife habitat.

The potential plant community on the Devada soil is
mainly low sagebrush, antelope bitterbrush, bottlebrush
squirreltail, and Sandberg bluegrass. The present
vegetation in most areas is mainly low sagebrush,
antelope bitterbrush, and bottlebrush squirreltail with
invasion of pinyon and juniper. The production of
vegetation is limited by very low available water capacity.
The suitability of this soil for rangeland seeding is very
poor. The main limitation for seeding is the very low
available water capacity.

The potential plant community on the Drit soil is mainly
mountain big sagebrush, antelope bitterbrush, western
needlegrass, and mountain brome. The present
vegetation in most areas is mainly mountain big
sagebrush, antelope bitterbrush, and western
needlegrass. The production of vegetation suitable for
livestock grazing is limited by the low available water
capacity. The suitability of this soil for rangeland seeding
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is very poor. The main limitation for seeding is extremely
steep slopes.

The potential plant community on the Roloc soil is
mainly mountain big sagebrush, antelope bitterbrush,
Thurber needlegrass, and Indian ricegrass. The present
vegetation in most areas is mainly mountain big
sagebrush, antelope bitterbrush, and bottlebrush
squirreltail with invasion of pinyon and juniper. The
production of vegetation is limited by the very low
available water capacity. The suitability of this soil for
rangeland seeding is very poor. The main limitations for
seeding are steep slopes and very low available water
capacity.

The steepness of slope limits access and movement
of livestock. Livestock grazing should be managed to
protect the soils from excessive erosion and to prevent
overgrazing in less sloping areas of the Devada soil.
Grazing should be delayed until the soil is firm and the
more desirable forage plants have achieved sufficient
growth to withstand grazing pressure. Loss of the
surface layer results in a severe decrease in productivity
and in the potential of the Devada and Rcloc soils to
produce vegetation suitable for grazing. Because of the
density of pinyon and juniper in most areas, these areas
can be managed for woodland. Reestablishment of tha
rangeland plant community in some areas is difficult.

Areas of these soils are limited for roads because of
the moderately steep to very steep slopes, low strength
of the soil, and shallow depth to hard bedrock in the
Devada soil. Because of the underlying bedrock, deep
cuts should be avoided, especially on the Devada soil.
Trafficability of roads can be improved by providing a
stable base and an adequate wearing surface. Cutting
and filling can be reduced by building roads in the less
sloping areas. Roads should be provided with adequate
surface drainage. Erosion can be controlled and
maintenance costs reduced by stabilizing areas that
have been disturbed.

The Devada soil is in capability subclass Vile,
nonirrigated, and range site 26-23. The Drit soil is in
capability subclass VllIs, nonirrigated, and range site 26-
5. The Roloc soil is in capability subclass Vlle,
nonirrigated, and range site 26-46.

212—Devada-Koontz association. This association is
on mountain slopes and ridges. Slope is 15 to 30
percent. Elevation is 5,200 to 6,500 feet. The average
precipitation is about 10 inches, the average annual
temperature is about 48 degrees F., and the average
frost-free period is about 100 days.

This association is 60 percent Devada very cobbly
loam, 15 to 30 percent slopes, and 25 percent Koontz
cobbly loam, 15 to 30 percent slopes. The Devada soil is
on mountain side slopes, and the Koontz soil is on
mountain ridges and shoulders.

Included with these soils in mapping are about 3
percent Loomer soils on south-facing side slopes (range
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site: 26-25), 6 percent Shree soils on foot slopes
(rangesite: 26-10), 3 percent Greenbrae soils on toe
slopes (range site: 26-16), and 3 percent Stodick soils
interspersed with Koontz soils (range site: 26-25). The
included soils make up 15 percent of mapped areas.

The Devada soil is shallow and well drained. It formed
in residuum derived dominantly from rhyolite. Typically,
the surface is covered with 15 to 25 percent cobbles.
The surface layer is grayish brown very cobbly loam
about 4 inches thick. The subsoil is dark brown gravelly
clay about 9 inches thick. Rhyolite bedrock is at a depth
of 13 inches.

Permeability of the Devada soil is slow. Available
water capacity is very low. Effective rooting depth
coincides with the depth to bedrock. The depth is 12 to
20 inches. Runoff is medium, and the hazards of water
erosion and soil blowing are slight.

The Koontz soil is shallow and well drained. It formed
in residuum derived dominantly from metavolcanic rock.
Typically, the surface is covered with 5 to 15 percent
cobbles. The surface layer is grayish brown cobbly loam
about 7 inches thick. The subsoil is yellowish brown very
gravelly clay loam about 7 inches thick. Weathered
metavolcanic rock is at a depth of 14 inches.

Permeability of the Koontz soil is moderately slow.
Available water capacity is very low. Effective rooting
depth coincides with the depth to bedrock. The depth is
8 to 20 inches. Runoff is rapid, and the hazard of water
erosion is moderate. The hazard of soil blowing is slight.

Areas of this association are used for livestock grazing
and wildlife habitat.

The potential plant community on the Devada soil is
mainly low sagebrush, antelope bitterbrush, bottlebrush
squirreltail, and Sandberg bluegrass. The production of
vegetation suitable for livestock grazing is limited by the
moderately low average annual precipitation and very
low available water capacity. The present vegetation in
most areas is mainly low sagebrush, antelope
bitterbrush, and bottlebrush squirreitail. The suitability of
this soil for rangeland seeding is very poor. The main
limitation for seeding is the very low available water
capacity.

The potential plant community on the Koontz soil is
mainly Wyoming big sagebrush, antelope bitterbrush,
Thurber needlegrass, and bottlebrush squirreltail. The
production of vegetation suitable for grazing is limited by
the moderately low average annual precipitation and very
low available water capacity. The present vegetation in
most areas is mainly Wyoming big sagebrush, antelope
bitterbrush, Thurber needlegrass, and bottlebrush
squirreltail. The suitability of this soil for rangeland
seeding is very poor. The main limitation for seeding is
the very low available water capacity.

Grazing in areas of this association should be delayed
until the soil is firm and the more desirable forage plants
have achieved sufficient growth to withstand grazing
pressure. Because of the very low available water
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capacity and the competition from sagebrush for
moisture, desirable grasses are very slow to recover
even if grazing management is good. Livestock grazing
should be managed to prevent overgrazing in the less
sloping areas. Loss of the surface layer results in a
severe decrease in productivity and in the potential of
the soils to produce vegetation suitable for grazing.

Areas of this association are limited for roads because
of the moderately steep slopes, low strength in the soil,
and shallow depth to hard bedrock in the Devada soil.
Special design for roads is needed to overcome the
limitation of slope. Because of the underlying bedrock,
deep cuts should be avoided, especially on the Devada
soil. Cutting and filling can be reduced by building roads
in the less sloping areas. Roads should be provided with
adequate surface drainage. Erosion can be controlled
and maintenance cost reduced by stabilizing areas that
have been disturbed. Trafficability of roads can be
improved by a stable base and an adequate wearing
surface.

The Devada soil is in capability subclass Vile,
nonirrigated, and range site 26-23. The Koontz soil is in
capability subclass Vlle, nonirrigated, and range site 26-
15.

213—Devada-Burnborough Variant association.
This association is on pediments and side slopes of
mountains. Slope is 8 to 30 percent. Elevation is 7,000
to 7,200 feet. The average annual precipitation is about
14 inches, the average annual temperature is about 45
degrees F., and the average frost-free period is about 85
days.

This association is 50 percent Devada extremely stony
loam, 8 to 15 percent slopes, and 35 percent
Burnborough Variant stony loam, 15 to 30 percent
slopes. The Devada soil is on dissected pediments, and
the Burnborough Variant soil is on north-facing side
slopes below the pediments.

Included with these soils in mapping are about 8
percent Duco soils on ridges (woodland site: Pinyon-
juniper woodland), 5 percent Pung soils on toe slopes
below the Burnborough Variant soil (range site: 26-23),
and 2 percent Rock outcrop on ridges. The included
soils and Rock outcrop make up about 15 percent of
mapped areas.

The Devada soil is shallow and well drained. it formed
in residuum derived dominantly from andesitic rock.
Typically, the surface is covered with 15 to 35 percent
stones. The surface layer is grayish brown extremely
stony loam about 4 inches thick. The subsoil is dark
brown clay about 12 inches thick. Andesitic bedrock is at
a depth of 16 inches.

Permeability of the Devada soil is slow. Available
water capacity is very low. Effective rooting depth
coincides with the depth to hard bedrock. The depth is
12 to 20 inches. Runoff is medium, and the hazards of
water erosion and soil blowing are slight.
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The Burnborough Variant soil is moderately deep and
well drained. It formed in residuum derived dominantly
from andesitic rock. Typically, the surface is covered with
about 2 percent stones. The surface layer is dark grayish
brown stony loam about 15 inches thick. The subsoil is
brown gravelly loam and gravelly clay loam about 25
inches thick. Soft bedrock is at a depth of 40 inches.

Permeability of the Burnborough Variant soil is
moderately slow. Available water capacity is low.
Effective rooting depth coincides with the depth to
bedrock. The depth is 25 to 40 inches. Runoff is rapid,
and the hazard of water erosion is moderate. The hazard
of soil blowing is slight.

Areas of this association are used for livestock grazing
and wildlife habitat.

The potential plant community on the Devada soil is
mainly low sagebrush, antelope bitterbrush, Sandberg
bluegrass, and bottlebrush squirreltail. The present
vegetation in most areas is mainly low sagebrush and
bottlebrush squireltail. The production of vegetation
suitable for livestock grazing is limited by the very low
available water capacity. The suitability of this soil for
rangeland seeding is very poor. The main limitations for
seeding are the very low available water capacity and
extremely stony surface.

The potential plant community on the Burnborough
Variant soil is mainly antelope bitterbrush, mountain big
sagebrush, western needlegrass, and Columbia
needlegrass. The present vegetation in most areas is
mainly antelope bitterbrush, mountain big sagebrush, and
western needlegrass. The production of vegetation
suitable for livestock grazing is limited by cold soil
temperatures and the low available water capacity. The
suitability of this soil for rangeland seeding is poor. The
main limitation for seeding is moderately steep slopes.
Seeding large areas of the Burnborough Variant soil is
difficult. This is because of the pattern in which this soil
occurs with the Devada soils. Cold soil temperatures limit
plant growth on the Burnborough Variant soil. Grazing
therefore should be delayed until the soil has warmed up
and the plants have achieved sufficient growth.
Livestock grazing should be managed to protect the soils
in this association from excessive erosion.

Areas of this association are limited for roads because
of low strength of the soil, shallow depth to bedrock in
the Devada soil, and the moderately steep slopes on the
Burnborough Variant soil. Because of the underlying hard
bedrock, deep cuts should be avoided, especially on the
Devada soil. Trafficability of roads can be improved by
providing a stable base and an adequate wearing
surface. Cutting and filling can be reduced by building
roads in the less sloping areas. Roads should be
provided with adequate surface drainage. Erosion can be
controlled and maintenance costs reduced by stabilizing
areas that have been disturbed.

The Devada soil is in capability subclass Vlle,
nonirrigated, and range site 26-23. The Burnborough
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Variant soil is in capability subclass Vle, nonirrigated,
and range site 26-40.

214—Devada-Rock outcrop association. This
association is on rolling foothills. Slope is 15 to 50
percent. Elevation is 5,700 to 6,500 feet. The average
annual precipitation is about 12 inches, the average
annual temperature is about 49 degrees F., and the
average frost-free period is about 100 days.

This association is 70 percent Devada very cobbly
loam, 15 to 50 percent slopes, and 15 percent Rock
outcrop. The Devada soil is on side slopes and ridges.
Rock outcrop is on ridges and peaks.

Included with this association in mapping are about 5
percent deep Pung soils on moderately steep concave
slopes (range site: 26-23), 5 percent deep Cassiro soils
on steep concave north-facing siopes (range site: 26-10),
2 percent Olac soils on ridges (range site: 26-16), 2
percent Loomer soils on south-facing slopes (range site:
26-25), and 1 percent Rubble land on very steep south-
facing slopes. Also included are small areas of
moderately sloping and strongly sloping Deven soils
adjacent to the Carson City area. The included soils and
Rubble land make up about 15 percent of mapped
areas.

The Devada soil is shallow and well drained. It formed
in residuum derived dominantly from andesite. Typically,
the surface is covered with 15 to 25 percent cobbles.
The surface layer is grayish brown very cobbly loam
about 4 inches thick. The subsoil is dark brown clay
about 12 inches thick. Andesite is at a depth of 16
inches.

Permeability of the Devada soil is slow. Available
water capacity is very low. Effective rooting depth
coincides with the depth to bedrock. The depth is 12 to
20 inches. Runoff is medium, and the hazard of water
erosion is moderate. The hazard of soil blowing is slight.

Rock outcrop consists of exposed andesitic rock and
less than 10 percent soil material.

Areas of this association are used for livestock grazing
and wildlife habitat.

The potential plant community on the Devada soil is
mainly low sagebrush, antelope bitterbrush, bottlebrush
squirreltail, and Sandberg bluegrass. The present
vegetation in most areas is mainly low sagebrush and
bottlebrush squirreltail. The production of vegetation
suitable for livestock grazing is limited by the very low
available water capacity. The suitability of this soil for
rangeland seeding is very poor. The main limitations for
seeding are the very low available water capacity and
steep slopes.

The use of machinery in range management is not
practical, because the surface is very cobbly and the
slopes are steep. Grazing should be delayed until the
soil is firm and the more desirable forage plants have
achieved sufficient growth to withstand grazing pressure.
Steepness of slope limits access and movement by
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livestock and results in overgrazing of the less sloping
areas. Livestock grazing should be managed to protect
the soils from excessive erosion.

Areas of this association are limited for roads because
of the outcrops of rock, moderately steep and steep
slopes, the shallow depth to hard bedrock, and low
strength in the Devada soil. Special design is needed to
overcome the depth to hard bedrock and moderately
steep and steep slopes. Trafficability can be improved by
providing roads with a stable base and an adequate
wearing surface. Because of the shallow depth to
bedrock, deep cuts should be avoided. Cutting and filling
can be reduced by building roads in the less sloping
areas. Roads should be provided with adequate surface
drainage. Erosion can be controlled and maintenance
costs reduced by stabilizing areas that have been
disturbed.

The Devada soil is in capability subclass Vlle,
nonirrigated, and range site 26-23. Rock outcrop is in
capability subclass VllIs, nonirrigated.

221—East Fork Variant loam. This very deep,
somewhat poorly drained soil is on alluvial terraces. It
formed in alluvium derived from granite and various
igneous and sedimentary rocks. Slope is 0 to 2 percent.
Elevation is 4,700 to 4,800 feet. The average annual
precipitation is about 8 inches, the average annual
temperature is about 50 degrees F., and the average
frost-free season is about 100 days.

Typically, the surface layer is grayish brown loam
about 38 inches thick. The upper 10 inches of the
underlying material is brown fine sandy loam, and the
lower part to a depth of 60 inches is brown very gravelly
sand. The surface layer is sandy in some areas.

Included with this soil in mapping are small areas of
East Fork soils on inset fans that are subject to
occasional flooding.

Permeability of this East Fork Variant soil is moderate.
Available water capacity is moderate. Effective rooting
depth is limited by a seasonal high water table at a
depth of 4 to 5 feet from December to June. Runoff is
very slow, and the hazards of water erosion and soil
blowing are slight. This soil is subject to rare flooding.

Areas of this soil are used for irrigated crops.

This soil is suited to hay and pasture. It has few
limitations. Grasses and legumes grow well if adequate
fertilizer is used. Grazing should be delayed until the soil
is firm and the more desirable forage plants have
achieved sufficient growth to withstand grazing pressure.
Grazing when the scil is wet results in compaction of the
surface layer, poor tilth, and excessive runoff.

This East Fork Variant soil is well suited to irrigated
crops. It has few limitations. Furrow, border, corrugation,
and sprinkler irrigation methods are suited to this soil.
The method used generally depends on the crop.
Leveling helps to insure the uniform application of water.
The rate of application of irrigation water should be
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regulated to prevent a rise in the level of the water table.
Crop residue left on or near the surface helps to
conserve moisture and maintain tilth. Crops respond to
nitrogen and phosphorous fertilizers.

Areas of this soil are moderately limited for roads
because of the low strength of the soil, rare flooding,
and moderate frost heaving. Local roads and streets
require a special base in some areas to avoid frost
heave damage. Structures to protect this soil from flash
flooding are difficult to establish and maintain.
Trafficability of roads can be improved by providing a
stable base and an adequate wearing surface. Roads
should be provided with adequate surface drainage.
Erosion can be controlled and maintenance costs
reduced by stabilizing areas that have been disturbed.

This soil is in capability subclass lw, irrigated.

231—Brockliss Variant-Dangberg association. This
association is on alluvial fans and terraces. Slope is 0 to
8 percent. Elevation is 5,200 to 5,400 feet. The average
annual precipitation is about 8 inches, the average
annual temperature is about 50 degrees F., and the
average frost-free period is about 100 days.

This association is 35 percent Brockliss Variant very
gravelly loam, drained, 4 to 8 percent slopes, 30 percent
Brockliss Variant very gravelly sandy loam, 4 to 8
percent slopes, and 20 percent Dangberg loam, drained,
0 to 2 percent slopes. The Brockliss Variant very gravelly
loam, drained, soil is on the lower part of the alluvial
fans, the Brockliss Variant very gravelly sandy loam soil
is on the upper part of the alluvial fans bordering the
mountain front, and the Dangberg soil is on stream
terraces below the alluvial fans.

Included with these soils in mapping are about 7
percent Jubilee soils on flood plains in drainageways and
adjacent to the lower edges of the unit (range site: 26-1)
and 8 percent Fettic strongly saline soils on the edges of
flood plains and elevated areas within the flood plain
(range site: 26-13). The included soils make up about 15
percent of mapped areas.

The Brockliss Variant, drained, soil is very deep. The
degree of natural drainage improved as the level of the
water table dropped because of changes in the original
flow of springs. This soil formed in alluvium derived from
mixed sources of rock. Typically, the surface layer is
grayish brown and dark grayish brown very gravelly loam
about 6 inches thick. The underlying material to a depth
of 60 inches is brown, stratified extremely gravelly loam
and very gravelly fine sandy loam.

Permeability of the Brockliss Variant, drained, soil is
moderate. Available water capacity is low. Effective
rooting depth is 60 inches or more. A seasonal high
water table is at a depth of 5 to 6 feet in March through
June. Runoft is slow, and the hazards of water erosion
and soil blowing are slight. This soil is subject to rare
flooding.
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The Brockliss Variant soil is very deep and somewhat
poorly drained. It formed in alluvium derived from mixed
sources of rock. Typically, the surface layer is grayish
brown very gravelly sandy loam about 6 inches thick.
The underlying material to a depth of 60 inches is
grayish brown, stratified very gravelly loam and extremely
gravelly sandy loam.

Permeability of the Brockliss Variant soil is moderate.
Available water capacity is low. Effective rooting depth is
60 inches or more. A seasonal high water table is at a
depth of 3.5 to 5 feet in March through June. Runoff is
slow, and the hazards of water erosion and soil blowing
are slight. This soil is subject to rare flooding.

The Dangberg, drained, soil is moderately deep. The
present degree of drainage resulted when the water
table dropped because of changes in the original flow of
springs. This soil formed in alluvium derived from mixed
sources of rock. Typically, the surface layer is light
grayish brown loam about 6 inches thick. The subsoil is
pale brown clay loam about 18 inches thick. A strongly
cemented hardpan about 7 inches thick is at a depth of
24 inches. The substratum to a depth of 60 inches is
pale brown sandy loam. :

Permeability of this Dangberg, drained, soil is very
slow. Available water capacity is moderate. Effective
rooting depth coincides with depth to the hardpan. The
depth is 24 to 33 inches. Runoff is slow, and the hazards
of water erosion and soil blowing are slight. This soil is
slightly affected by salt and alkali in the surface layer
and strongly affected between this layer and the top of
the hardpan.

Areas of this association are used for livestock grazing
and wildlife habitat.

The potential plant community on the Brockliss
Variant, drained, soil is mainly basin big sagebrush, basin
wildrye, and Nevada bluegrass. The present vegetation
in most areas is mainly basin big sagebrush and basin
wildrye. The production of vegetation suitable for
livestock grazing is limited by the low average annual
precipitation and the low available water capacity. This
soil produces more vegetation than is common because
it is in drainageways that receive additional moisture
from nearby areas. The suitability of this soil for
rangeland seeding is poor. The main limitations for
seeding are the low available water capacity of the
surface layer and the moderately low average annual
precipitation.

The potential plant community on the Brockliss Variant
soil is mainly tufted hairgrass, Nevada bluegrass, and
meadow barley. The present vegetation in most areas is
mainly iris, wooly wyethia, and Nevada bluegrass. The
production of vegetation suitable for livestock grazing is
limited by the moderately low average annual
precipitation and the low available water capacity. The
suitability of this soil for rangeland seeding is poor. The
main limitations for seeding are the low available water
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capacity of the surface layer and the moderately low
average annual precipitation.

The potential plant community on the Dangberg,
drained, soil is mainly black greasewood, basin big
sagebrush, basin wildrye, and creeping wildrye. The
present vegetation in most areas is mainly black
greasewood, basin big sagebrush, basin wildrye, and
inland saltgrass. The production of vegetation suitable
for livestock grazing is limited by the strongly saline and
alkali subsoil, moderate available water capacity, and
moderately low average annual precipitation. The
suitability of this soil for rangeland seeding is poor. The
main limitations for seeding are moderately low average
annual precipitation and an abrupt textural boundary at a
very shallow depth.

Grazing should be delayed until the soil is firm and the
more desirable forage plants have achieved sufficient
growth to withstand grazng pressure.

Areas of this association are limited for roads because
of the moderate frost heave, because of the highly
expandable clay and low strength in the Dangberg soil,
and because of the rare flooding in the Brockliss Variant
soil. Trafficability of roads can be improved by providing
a stable base and an adequate wearing surface.
Structures to protect the Brockliss Variant soil from flash
flooding are difficult to establish and maintain. Roads
should be provided with adequate surface drainage.

The Brockliss Variant, drained, soil is in capability
subclass Viw, nonirrigated, and range site 26-30. The
Brockliss Variant sail is in capability subclass Vliw,
nonirrigated, and range site 26-3. The Dangberg soil is in
capability subclass Vlls, nonirrigated, and range site 26-
12.

241—Dressler coarse sandy loam. This very deep,
somewhat poorly drained soil is on alluvial terraces and
fans. It formed in alluvium derived dominantly from
granite and other igneous rock. Slope is 0 to 2 percent.
Elevation is about 4,800 feet. The average annual
precipitation is about 8 inches, the average annual
temperature is about 50 degrees F., and the average
frost-free period is about 100 days.

Typically, the surface layer is dark grayish brown
coarse sandy loam about 20 inches thick. The upper 17
inches of the underlying material is yellowish brown
loamy coarse sand, and the lower part to a depth of 60
inches is pale brown, brown, and strong brown, stratified
cobbly coarse sandy loam and loamy sand.

Included with this soil in mapping are small areas of
soils in which the water table is near the surface for
short periods early in summer. Also included are areas
that have a gravelly surface layer. The included soils
make up about 10 percent of mapped areas.

Permeability of this Dressler soil is moderately rapid.
Available water capacity is moderate. Effective rooting
depth is limited by a seasonal high water table at a
depth of 3 to 5 feet from December through May. Runoff
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is slow, and the hazards of water erosion and soil
blowing are slight. This soil is subject to occasional brief
flooding in December through March. Ground water
moves laterally through the lower part of the underlying
material.

Areas of this soil are used for irrigated hay, pasture,
cropland, urban development, and wildlife habitat.

This soil is suited to hay and pasture. The main
limitations are the moderate available water capacity and
occasional flcoding. Because this soil is droughty, light
and frequent applications of irrigation water are needed.
Grasses and legumes grow well if adequate fertilizer is
used. Annual applications of nitrogen fertilizer are
needed to maintain production of high quality irrigated
pasture. Grazing when the soil is wet results in
compaction of the surface layer, poor tilth, and low
infiltration. The rate of application of irrigation water
should be regulated to prevent a rise in the level of the
water table. Leveling of the surface helps to insure the
uniform application of water.

This Dressler soil is suited to irrigated crops. It is
limited mainly by the moderate available water capacity
and occasional flooding. Deep-rooted crops are suited to
areas that have adequate drainage. Tile drainage can be
used to lower the water table if a suitable outlet is
available. Furrow, corrugation, and sprinkler irrigation
methods are suited to this soil. The method used
generally is governed by the crop. Because this soil is
droughty, light and frequent applications of irrigation
water are needed. Leveling is needed for the efficient
application of irrigation water. Because of the limited
depth to the seasonal high water table, cuts required for
leveling should be less than 12 inches deep. Crop
residue left on or near the surface helps to conserve
moisture and maintain tilth. Tillage should be kept to a
minimum.

The main limitations for urban development are the
occasional flooding, a seasonal high water table, and
unstable sidewalls in cutbanks. Drainage helps to reduce
the wetness. Buildings need to be located above the
expected flood level. Flooding can be controlied by use
of major flood control structures. Septic tank absorption
fields do not function properly because of wetness.

Areas of this soil are limited for roads because of the
occasional flooding and severe frost heaving. Structures
to protect this soil from flash flooding are difficult to
astablish and maintain. Local roads and streets require a
special base in some areas to avoid frost heave
damage. Roads should be provided with adequate
surface drainage.

This soil is in capability subclass lllw, irrigated.

242—Dressler sandy loam, wet. This very deep,
somewhat poorly drained soil is on alluvial fans and
terraces. The drainage has been altered. This soil
formed in alluvium derived dominantly from granite and
other igneous rock. Slope is 0 to 2 percent. Elevation is

Soil Survey

about 4,700 feet. The average annual precipitation is
about 8 inches, the average annual temperature is about
50 degrees F., and the average frost-free period is about
100 days.

Typically, the surface is covered with a mat of fibrous
roots about 4 inches thick. The surface layer is dark
grayish brown sandy loam about 20 inches thick. The
upper 17 inches of the underlying material is yellowish
brown loamy coarse sand, and the lower part to a depth
of 60 inches is strong brown, stratified cobbly coarse
sandy loam and sand. Some small areas south of
Centerville have a gravelly sandy loam surface.

Included with this soil in mapping are small areas of a
soil that has a seasonal high water table at a depth of 3
to 4 feet. The included soil makes up about 10 percent
of mapped areas.

Permeability of this Dressler soil is moderately rapid.
Available water capacity is moderate. Effective rooting
depth is limited by a seasonal high water table at a
depth of 2 to 3 feet from December through May. Runoff
is slow, and the hazards of water erosion and soil
blowing are slight. This soil is subject to occasional, brief
flooding in December through March.

Areas of this soil are used for irrigated hay, pasture,
cropland, urban development, and wildlife habitat.

Areas of this soil are suited to hay and pasture. The
main limitations are the moderately deep seasonal high
water table and moderate available water capacity.
Grasses and legumes grow well if adequate fertilizer is
used. Annual applications of nitrogen fertilizer are
needed to maintain production of high quality irrigated
pasture. Wetness limits the choice of plants, limits the
period of harvesting or grazing, and increases the risk of
winterkill. Grazing when the soil is wet results in
compaction of the surface layer, poor tilth, and low
infiltration. Irrigation water can be applied by the furrow
and corrugation methods. Irrigation water must be
carefully applied to avoid raising the water table.
Leveling of the surface helps to insure the uniform
application of water.

This Dressler soilHs suited to shallow-rooted crops. it
is limited mainly by the moderately deep seasonal high
water table and moderate available water capacity. Most
climatically adapted crops can be grown if artificial
drainage is provided. Drainage can be provided by using
tile systems to intercept water from higher lying areas.
Furrow, corrugation, and sprinkler irrigation methods are
suited to this soil. The method used generally is
governed by the crop. Because this soil is droughty, light
and frequent applications of irrigation water are needed.
The rate of application of irrigation water needs to be
regulated to prevent a rise in the ievel of the water table.
Tillage should be kept to a minimum. Tilth and fertility
can be improved by returning crop residue to the soil.

The main limitations for urban development are the
moderately deep seasonal high water table, unstable
sidewalls in cutbanks, and occasional flooding. Buildings
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should be located above the expected flood level.
Drainage is needed if buildings with basements and
crawl spaces are constructed. Drainage can be provided
by using tile systems to intercept water from high lying
areas. Septic tank absorption fields do not function
properly because of wetness.

Areas of this soil are limited for roads because of the
occasional flooding and severe frost heaving. Structures
to protect this soil from flash flooding are difficult to
establish and maintain. Local roads and streets require a
special base in some areas to avoid frost heave
damage. Roads should be provided with adequate
surface drainage.

This soil is in capability subclass lllw, irrigated.

251—Duco-Cagle-Nosrac association. This
association is on slopes of mountains. Slope is 15 to 50
percent. Elevation is 5,400 to 6,500 feet. The average
annual precipitation is about 14 inches, the average
annual temperature is about 48 degrees F., and the
average frost-free period is about 95 days.

This association is 40 percent Duco extremely stony
loam, 15 to 30 percent slopes, 30 percent Cagle
extremely stony loam, 15 to 30 percent slopes, and 15
percent Nosrac very stony loam, 30 to 50 percent
slopes. The Duco soil is on ridges and shoulders, the
Cagle soil is on slightly convex south- and west-facing
side slopes and toe slopes, and the Nosrac soil is on
north-facing slightly concave side slopes.

Included with these soils in mapping are about 5
percent Springmeyer soils on alluvial fans and
drainageways in narrow valleys (range site: 26-10), 5
percent Deven soils on ridges (woodland site: Pinyon-
juniper woodland), and 5 percent Rock outcrop on ridges
and spurs. The included soils and Rock outcrop make up
about 15 percent of mapped areas.

The Duco soil is shallow and well drained. It formed in
residuum derived dominantly from andesite. Typically,
the surface is covered with 15 to 35 percent stones. The
surface layer is grayish brown extremely stony loam
about 5 inches thick. The upper 5 inches of the subsoil
is dark grayish brown gravelly loam, and the lower 9
inches is hrown very gravelly clay loam. Hard andesite
bedrock is at a depth of 19 inches.

Permeability of the Duco soil is moderately slow.
Available water capacity is very low. Effective rooting
depth coincides with the depth to bedrock. The depth is
10 to 20 inches. Runoff is rapid, and the hazard of water
erosion is moderate. The hazard of soil blowing is slight.

The Cagle soil is moderately deep and well drained. It
formed in colluvium derived dominantly from andesite.
Typically, the surface is covered with 15 to 35 percent
stones. The surface layer is grayish brown extremely
stony loam about 3 inches thick. The upper 28 inches of
the subsoil is brown gravelly clay, and the lower 7 inches
is light brownish gray very cobbly clay loam. Weathered
andesite bedrock is at a depth of 38 inches.
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Permeability of the Cagle soil is slow. Available water
capacity low. Effective rooting depth coincides with the
depth to bedrock. The depth is 20 to 40 inches. Runoff
is rapid, and the hazard of water erosion is moderate.
The hazard of soil blowing is slight.

The Nosrac soil is very deep and well drained. It
formed in colluvium derived dominantly from andesite.
Typically, the surface is covered with 3 to 15 percent
stones. The surface layer is grayish brown very stony
loam about 8 inches thick. The upper 25 inches of the
subsoil is brown very gravelly clay loam, and the lower
part to a depth of 60 inches is olive very gravelly loam.

Permeability of the Nosrac soil is moderately slow.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is rapid, and the
hazard of water erosion is high. The hazard of soil
blowing is slight.

Areas of this association are used for woodland,
livestock grazing, and wildlife habitat.

The Duco and Cagle soils are suited to the production
of singleleaf pinyon and Utah juniper. They can produce
4 cords per acre in a stand of trees that average 5
inches in diameter at a height of 1 foot. The main
concerns in producing and harvesting trees are the very
stony and extremely stony surface and severe plant
competition for moisture on the Duco soils. Stones on
the surface can interfere with the use of equipment.
Conventional methods of harvesting trees can be used.
Minimizing the risk of erosion is essential in harvesting.
Because the subsoil of the Cagle soil is sticky when wet,
most planting and harvesting equipment can be used
only during dry periods. Plant competition delays natural
regeneration but does not prevent the eventual
development of a fully stocked, normal stand of trees.
The very low available water capacity of the Duco soil
generally influences seedling survival in areas where
understory plants are numerous.

The potential plant community on the Nosrac soil is
mainly mountain big sagebrush, antelope bitterbrush,
western needlegrass, and mountain brome. The present
vegetation in most areas is mainly mountain big
sagebrush, antelope bitterbrush, and western
needlegrass with invasion of pinyon and juniper. The
production of vegetation is limited by the low amount of
precipitation in summer and the moderate available
water capacity. The suitability of this soil for rangeland
seeding is very poor. The main limitation for seeding is
steep slopes.

Steepness of slope limits access and movement of
livestock. Livestock grazing should be managed to
protect the soils from excessive erosion and to prevent
overgrazing in the less sloping areas. Grazing should be
delayed until the soil is firm and the more desirable
forage plants have achieved sufficient growth to
withstand grazing pressure. Because of the density of
pinyon and juniper in most areas, these areas can be
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managed for woodiand. Reestablishment of the
rangeland plant community in some areas is difficult.

Areas of this association are limited for roads because
of the moderately steep and steep slopes, the shallow
depth to bedrock and the large stones on the Duco soil,
and the highly expandable clay in the Cagle soil. Stones
and cobbles on the surface make the construction of
roads difficult. Because of the underlying bedrock, deep
cuts should be avoided, especially on the Duco soil.
Trafficability of roads on the Cagle soil can be improved
by providing a stable base and an adequate wearing
surface. Cutting and filling can be reduced by building
roads in the less sloping areas. Roads should be
provided with adequate surface drainage. Erosion can be
controlled and maintenance costs reduced by stabilizing
areas that have been disturbed.

The Duco soil is in capability subclass Vlle,
nonirrigated. The Cagle soil is in capability subclass Vils,
nonirrigated. The Nosrac soil is in capability subclass
Vlis, nonirrigated, and range site 26-5.

252—Duco-Devada-Nosrac association. This
association is on slopes of mountains. Slope is 8 to 50
percent. Elevation is 5,800 to 7,200 feet. The average
annual precipitation is about 12 inches, the average
annual temperature is about 48 degrees F., and the
average frost-free period is about 95 days.

This association is 45 percent Duco stony loam, 30 to
50 percent slopes, 25 percent Devada very stony loam,
8 to 15 percent slopes, and 15 percent Nosrac stony
fine sandy loam, 30 to 50 percent slopes. The Duco soil
is on convex side slopes, the Devada soil is on broadly
convex ridges and saddles, and the Nosrac soil is on
concave north- and east-facing side slopes.

Included with these soils in mapping are about 3
percent Rock outcrop on ridges, 5 percent Cassiro soils
on toe slopes (range site: 26-10), 3 percent moderately
deep, clayey Cagle soils on convex south- and west-
facing side slopes (woodland site: Pinyon-juniper
woodland), 2 percent Shree soils on alluvial fans at the
base of slopes (range site: 26-10), 1 percent Brockliss
Variant soils in drainageways (range site: 26-3), and 1
percent Brockliss Variant soils, drained, along edges of
drainageways (range site: 26-30). The included soils and
Rock outcrop make up about 15 percent of mapped
areas.

The Duco soil is shaliow and well drained. It formed in
residuum derived dominantly from metasedimentary rock.
Typically, the surface is covered with about 2 percent
stones. The surface layer is grayish brown stony loam
about 3 inches thick. The subsoil is brown very gravelly
clay loam about 7 inches thick. Hard metasedimentary
bedrock is at a depth of 10 inches.

Permeability of the Duco soil is moderately slow.
Available water capacity is very low. Effective rooting
depth coincides with the depth to bedrock. The depth is
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10 to 20 inches. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

The Devada soil is shallow and well drained. It formed
in residuum derived dominantly from andesite. Typically,
the surface is covered with 3 to 15 percent stones. The
surface layer is brown very stony loam about 3 inches
thick. The subsoil is brown clay about 10 inches thick.
Hard andesite bedrock is at a depth of 13 inches.

Permeability of the Devada soil is slow. Available
water capacity is very low. Effective rooting depth
coincides with the depth to bedrock. The depth is 12 to
20 inches. Runoff is medium, and the hazards of water
erosion and soil biowing are slight.

The Nosrac soil is very deep and well drained. It
formed in colluvium derived dominantly from
metasedimentary rock. Typically, the surface is covered
with about 2 percent stones. The surface layer is grayish
brown stony fine sandy loam about 9 inches thick. The
upper 22 inches of the subsoil is brown very gravelly
clay loam, and the lower part to a depth of 60 inches is
pale brown very gravelly loam.

Permeability of the Nosrac soil is moderately slow.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is rapid, and the
hazard of water erosion is high. The hazard of soil
blowing is slight.

Areas of this association are used for woodland,
livestock grazing, and wildlife habitat.

The Duco soil is suited to the production of singleleaf
pinyon and Utah juniper. It can produce 4 cords per acre
in a stand of trees that average 5 inches in diameter at a
height of 1 foot. The main concerns in harvesting trees
are the very steep slopes, severe hazard of erosion, and
stony surface. Plant competition delays natural
regeneration but does not prevent the eventual
development of a fully stocked, normal stand of trees.
The very low available water capacity generally
influences seedling survival in areas where understory
plants are numerous. Management that minimizes the
risk of erosion is essential in harvesting trees.

The potential plant community on the Devada soil is
mainly low sagebrush, antelope bitterbrush, Thurber
needlegrass, and Sandberg bluegrass. The present
vegetation in most areas is mainly low sagebrush,
antelope bitterbrush, bottiebrush squirreltail, and
Sandberg bluegrass with invasion of singleleaf pinyon
and juniper. The production of vegetation is limited by
the low available water capacity and the low precipitation
during the growing season. The suitability of this soil for
rangeland seeding is very poor. The main limitations for
seeding are the surface stones and low available water
capacity.

The potential plant community on the Nosrac soil is
mainly mountain big sagebrush, antelope bitterbrush,
western needlegrass, and mountain brome. The present
vegetation in most areas is mainly mountain big
sagebrush, antelope bitterbrush, and western
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needlegrass with invasion of pinyon and juniper. The
production of vegetation is limited by the moderate
available water capacity and the low precipitation in
summer. The suitability of this soil for rangeland seeding
is very poor. The main limitation for seeding is slope.

Steepness of slope limits access and movement of
livestock. Livestock grazing should be managed to
protect the soils from excessive erosion and to prevent
overgrazing in the less sloping areas of the Devada soil.
Grazing should be delayed until the soil is firm and the
more desirable forage plants have achieved sufficient
growth to withstand grazing pressure. Because of the
density of pinyon and juniper in most areas, the Devada
and Nosrac soils can be managed for woodland.
Reestablishment of the rangeland plant community in
some areas is difficult.

Areas of this association are limited for roads because
of steep slopes on the Duco and Nosrac soils, shallow
depth to bedrock on the Duco and Devada soils, and low
strength in the Devada soil. Special design for roads is
needed to overcome the limitation of slope. Because of
the underlying bedrock, deep cuts should be avoided,
especially on the Duco and Devada soils. Roads on the
Devada soil are difficult to maintain because of the
presence of clay, which has low strength when wet.
Trafficability of roads on the Devada soil can be
improved by providing a stable base and an adequate
wearing surface. Cutting and filling can be reduced by
building roads in the less sloping areas. Roads should be
provided with adequate surface drainage. Erosion can be
controlled and maintenance costs reduced by stabilizing
areas that have been disturbed.

The Duco soil is in capability subclass Vlle,
nonirrigated. The Devada soil is in capability subclass
Vlls, nonirrigated, and in range site 26-23. The Nosrac
soil is in capability subclass Vlle, nonirrigated, and range
site 26-5.

253—Duco-Nosrac association. This association is
on slopes of mountains. Slope is 15 to 50 percent.
Elevation is 6,400 to 7,000 feet. The average annual
precipitation is about 12 inches, the average annual
temperature is about 48 degrees F., and the average
frost-free period is about 90 days.

This association is 45 percent Duco very cobbly fine
sandy loam, 15 to 50 percent slopes, and 40 percent
Nosrac very stony loam, 30 to 50 percent slopes. The
Duco soil is on south- and west-facing convex side
slopes and ridges, and the Nosrac soil is on concave
north-facing slopes. Adjacent to the Lyon County Area,
this association has 55 percent Duco soils and 30
percent Nosrac soils.

Included with these soils in mapping are about 5
percent Rock outcrop on ridges and side slopes, 3
percent Cagle soils on convex north-facing slopes
(woodland site: Pinyon-juniper woodland), 2 percent
Koontz soils on south-facing toe slopes (range site: 26-
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15), 3 percent Springmeyer soils on alluvial fans in
narrow valleys (range site: 26-10), and 2 percent Cassiro
soils on concave north-facing toe slopes (range site: 26-
10). The included soils and Rock outcrop make up about
15 percent of mapped areas.

The Duco soil is shallow and well drained. It formed in
residuum derived dominantly from andesite. Typically,
the surface is covered with 10 to 20 percent cobbles.
The surface layer is grayish brown very cobbly fine
sandy loam about 5 inches thick. The subsoil is dark
grayish brown very gravelly clay loam about 10 inches
thick. Andesite bedrock is at a depth of 15 inches.

Permeability of the Duco soil is moderately slow.
Available water capacity is very low. Effective rooting
depth coincides with the depth to bedrock. The depth is
10 to 20 inches. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

The Nosrac soil is very deep and well drained. It
formed in colluvium derived dominantly from andesite.
Typically, the surface is covered with 3 to 15 percent
stones. The surface layer is grayish brown very stony
loam about 10 inches thick. The upper 22 inches of the
subsoil is brown very gravelly clay loam, and the lower
part to a depth of 60 inches is pale brown very gravelly
loam.

Permeability of the Nosrac soil is moderately slow.

_Available water capacity is moderate. Effective rooting

depth is more than 60 inches. Runoff is rapid, and the
hazard of water erosion is high. The hazard of soil
blowing is slight.

Areas of this association are used for woodland,
livestock grazing, and wildlife habitat.

The Duco soil is suited to the production of singleleaf
pinyon and Utah juniper. It can produce 4 cords per acre
in a stand of trees that average 5 inches in diameter at a
height of 1 foot. The main concerns in producing and
harvesting trees are steep slopes, severe hazard of
erosion, and very low available water capacity.
Maintaining the understory vegetation is essential for the
control of erosion. Recently burned-over or harvested
areas can be grazed until competition from trees
eliminates the grazable forage. The young trees can be
cut for use as Christmas trees. Plant competition and
very low available water capacity delay natural
regeneration but do not prevent the eventual
development of a fully stocked normal stand of trees.
Conventional methods of harvesting trees are difficult to
use because of slope.

The potential plant community on the Nosrac soil is
mainly mountain big sagebrush, antelope bitterbrush,
western needlegrass, and mountain brome. The present
vegetation in most areas is mainly mountain big
sagebrush, antelope bitterbrush, and western
needlegrass with invasion of pinyon and juniper. The
production of vegetation is limited by low precipitation in
summer and moderate available water capacity. The
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suitability of this soil for rangeland seeding is very poor.
The main limitation for seeding is steep siopes.

The steepness of slope limits access and movement
of livestock. Livestock grazing should be managed to
protect the soils from excessive erosion and to prevent
overgrazing in the less sloping areas. Grazing should be
delayed until the soil is firm and the more desirable
forage plants have achieved sufficient growth to
withstand grazing pressure. Because of the density of
pinyon and juniper in most areas, the areas can be
managed for woodland. Reestablishment of the
rangeland plant community in some areas is difficult.

Areas of this association are limited for roads because
of moderately steep and steep slopes and because of
the shallow depth to bedrock and the very cobbly
surface of the Duco soil. Special design for roads is
needed to overcome the limitation of slope. Because of
the underlying bedrock, deep cuts should be avoided,
especially on the Duco soil. Unless an adequate wearing
surface is maintained, stones and cobbles are road
hazards and result in increased maintenance cost.
Cutting and filling can be reduced by building roads in
the less sloping areas. Roads should be provided with
adequate surface drainage. Erosion can be controlled
and maintenance costs reduced by stabilizing areas that
have been disturbed.

The Duco soil is in capability subclass Vlle,
nonirrigated. The Nosrac soil is in capability subclass
Vlls, nonirrigated, and range site 26-5.

254—Duco-Nosrac-Burnborough Variant
association. This association is on slopes and
pediments of mountains. Slope is 4 to 50 percent.
Elevation is 7,000 to 7,500 feet. The average annual
precipitation is about 14 inches, the average annual
temperature is about 46 degrees F., and the average
frost-free period is about 85 days.

This association is 45 percent Duco stony loam, 15 to
50 percent slopes, 25 percent Nosrac very stony loam,
30 to 50 percent slopes, and 15 percent Burnborough
Variant stony loam, 4 to 15 percent,slopes. The Duco
soil is on south-facing side slopes below the pediments,
the Nosrac soil is on north-facing side slopes below the
pediments, and the Burnborough Variant soil is on
pediments.

Included with these soils in mapping are about 4
percent Shree soils on alluvial fans at slope bases on
the lower edge of the unit (range site: 26-10), 4 percent
Burnborough soils on colder sites of concave north-
facing slopes (range site: 26-5), 3 percent deep Cagle
soils on south-facing siopes (woodland site: Pinyon-
juniper woodland), 1 percent loamy-skeletal mixed, frigid
Aridic Haploxerolis on cold moist sites on north-facing
slopes (woodland site: Ponderosa pine woodland), 1
percent Brockliss Variant soils in small narrow valleys
(range site: 26-3), 1 percent Brockliss Variant soils,
drained, on entrenched drainageways (range site: 26-30),
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and 1 percent Rock outcrop on side slopes. The
included soils and Rock outcrop make up about 15
percent of mapped areas.

The Duco soil is shallow and well drained. It formed in
residuum derived dominantly from andesitic rock.
Typically, the surface is covered with about 2 percent
stones. The surface layer is dark grayish brown stony
loam about 4 inches thick. The upper 4 inches of the
subsoil is dark gray gravelly loam, and the lower 9
inches is brown very gravelly clay loam. Andesitic
bedrock is at a depth of 17 inches.

Permeability of the Duco soil is moderately slow.
Available water capacity is very low. Effective rooting
depth coincides with the depth to bedrock. The depth is
10 to 20 inches. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

The Nosrac soil is very deep and well drained. It
formed in colluvium derived dominantly from andesitic
rock. Typically, the surface is covered with 3 to 15
percent stones. The surface layer is dark gray very stony
loam about 10 inches thick. The upper 14 inches of the
subsoil is brown very gravelly clay loam, and the lower 9
inches is yellowish brown very gravelly clay loam. The
substratum is yellowish brown very gravelly clay loam to
a depth of 60 inches.

Permeability of the Nosrac soil is moderately slow.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is rapid, and the
hazard of water erosion is high. The hazard of soil
blowing is slight.

The Burnborough Variant soil is moderately deep and
well drained. It formed in residuum derived dominantly
from andesitic rock. Typically, the surface is covered with
about 2 percent stones. The surface layer is brown stony
loam about 15 inches thick. The subsoil is brownish gray
gravelly clay loam about 15 inches thick. The substratum
to a depth of 33 inches is brown gravelly loam. Soft
andesite bedrock is at a depth of 33 inches.

Permeability of the Burnborough Variant soil is
moderately slow. Available water capacity is low.
Effective rooting depth coincides with the depth to
bedrock. The depth is 25 to 40 inches. Runoff is
medium, and the hazards of water erosion and soil
blowing are slight.

Areas of this association are used for livestock
grazing, woodland, and wildlife habitat.

The Duco soil is suited to the production of singleleaf
pinyon and Utah juniper. It can produce 4 cords per acre
in a stand of trees that average 5 inches in diameter at a
height of 1 foot. The main concerns in producing and
harvesting trees are very low available water capacity,
steep slopes, and high hazard of water erosion.
Minimizing the risk of erosion is essential in harvesting
trees. Maintaining the understory vegetation is essential
for the control of erosion. Recently burned-over or
harvested areas can be grazed until competition from
trees eliminates the grazable forage. The young trees
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can be cut for use as Christmas trees. Plant competition
delays natural regeneration but does not prevent the
eventual development of a fully stocked, normal stand of
trees.

The potential plant community on the Nosrac soil is
mainly mountain big sagebrush, antelope bitterbrush,
western needlegrass, and mountain brome. The present
vegetation in most areas is mainly mountain big
sagebrush, antelope bitterbrush, and western
needlegrass with invasion of pinyon and juniper. The
production of vegetation is limited by the low
precipitation in summer and moderate available water
capacity. The suitability of this soil for rangeland seeding
is very poor. The main limitation for seeding is steep
slopes. Because of the density of pinyon and juniper
trees in most areas, this soil can be managed for
woodland. Reestablishment of the rangeland plant
community in some areas is difficult.

The potential plant community on the Burnborough
Variant soil is mainly mountain big sagebrush, antelope
bitterbrush, Columbia needlegrass, and western
needlegrass. The present vegetation in most areas is
mainly mountain big sagebrush, antelope bitterbrush,
western needlegrass, and mountain brome. The
production of vegetation is limited by cold soil
temperatures and low available water capacity. The
suitability of this soil for rangeland seeding is fair. The
main limitations for seeding are surface stones and low
available water capacity.

Steepness of slope limits access and movement of
livestock on the Nosrac soil. Livestock grazing should be
managed to protect the soils from excessive erosion and
to prevent overgrazing in the less sloping areas of the
Burnborough Variant soil. Seeding large areas is difficult.
This is because of the pattern in which this soil occurs
with the Duco and Nosrac soils. Cold soil temperatures
limit plant growth on the Burnborough Variant soil.
Grazing therefore should be delayed until the soil has
warmed up and the plants have achieved sufficient
growth to withstand grazing pressure.

Areas of this association are limited for roads because
of the steep slopes on the Duco and Nosrac soils and
the shallow depth to bedrock on the Duco soil. Special
design for roads is needed to overcome the limitation of
slope. Because of the underlying bedrock, deep cuts
should be avoided, especially on the Duco soil. Cutting
and filling can be reduced by building roads in the less
sloping areas. Roads should be provided with adequate
surface drainage. Erosion can be controlled and
maintenance costs reduced by stabilizing areas that
have been disturbed. Unless an adequate wearing
surface is maintained, stones and cobbles in the soil are
road hazards and resuit in increased maintenance cost.

The Duco soil is in capability subclass Vile,
nonirrigated. The Nosrac soil is in capability subclass
Vlls, nonirrigated, and range site 26-5. The Burnborough
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Variant soil is in capability subclass Vls, nonirrigated, and
range site 26-40.

255—Duco-Searles association. This association is
on slopes of mountains. Slope is 15 to 50 percent.
Elevation is 6,200 to 7,700 feet. The average annual
precipitation is about 12 inches, the average annual
temperature is about 48 degrees F., and the average
frost-free period is about 90 days.

This association is 60 percent Duco stony loam, 15 to
50 percent slopes, and 25 percent Searles very gravelly
loam, 30 to 50 percent slopes. The Duco soil is on side
slopes and ridges, and the Searles soil is on toe slopes.

Included with these soils in mapping are about 5
percent Indiano soil on north-facing slopes (range site:
26-10), 5 percent very cobbly Deven soils on crests
(range site: 26-23), and 2 percent Rock outcrop on
ridges. Also included are 1 percent Rubble land on side
slopes, 1 percent Brockliss soils, drained, along
drainageways (range site: 26-30), and 1 percent
Brockliss soils in drainageways adjacent to springs
(range site: 26-3). The included soils, Rock outcrop, and
Rubble land make up about 15 percent of the mapped
areas.

The Duco soil is shallow and well drained. It formed in
residuum derived dominantly from andesite and
metasedimentary rock. Typically, the surface is covered
with about 2 percent stones. The surface layer is brown
stony loam about 5 inches thick. The subsoil is brown
very gravelly clay loam about 14 inches thick. Hard
bedrock is at a depth of 19 inches.

Permeability of the Duco soil is moderately slow.
Available water capacity is very low. Effective rooting
depth coincides with the depth to bedrock. The depth is
10 to 20 inches. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

The Searles soil is moderately deep and well drained.
It formed in colluvium derived dominantly from
metavolcanic and rhyolitic rock. Typically, the surface
layer is brown very gravelly loam about 4 inches thick.
The subsoil is brown very gravelly clay loam about 23
inches thick. Hard bedrock is at a depth of 27 inches.

Permeability of the Searles soil is moderately slow.
Available water capacity is very low. Effective rooting
depth coincides with the depth to bedrock. The depth is
20 to 40 inches. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

Areas of this association are used for woodland and
wildlife habitat.

The Duco soil is suited to the production of singleleaf
pinyon and Utah juniper. It can produce 4 cords per acre
in a stand of trees that average 5 inches in diameter at a
height of 1 foot. The main concerns in producing and
harvesting trees are the very low available water
capacity, moderately steep and steep slopes, and high
hazard of water erosion.
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The Searles soil is suited to the production of
singleleaf pinyon and Utah juniper. It can produce 6
cords per acre in a stand of trees that average 5 inches
in diameter at a height of 1 foot. The main concerns in
producing and harvesting trees are the steep slopes and
high hazard of erosion.

Stones on the surface can interfere with the use of
equipment. Conventional methods of harvesting trees
can be used. The very low available water capacity
generally influences seedling survival in areas where
understory plants are numerous. Minimizing the risk of
erosion is essential in harvesting trees. Recently burned-
over or harvested areas can be grazed until competition
from trees eliminates the grazable forage. The young
trees can be cut for use as Christmas trees.

Areas of this association are limited for roads because
of the moderately steep and steep slopes and the
shallow depth to rock on the Duco soil. Special design
for roads is needed to overcome the limitation of slope.
Because of the underlying bedrock, deep cuts should be
avoided, especially on the Duco soil. Stones and cobbles
on the surface make the construction of roads difficuit.
Roads should be located on the less sloping areas if
possible to avoid excessive cutting and filling. Disturbed
areas need to be stabilized to minimize erosion and
reduce maintenance cost. Roads should be designed to
provide surface drainage.

The Duco soil is in capability subclass Vlie,
nonirrigated. The Searles soil is in capability subclass
Vliis, nonirrigated.

261—Dumps-Pits complex, 15 to 75 percent slopes.
This map unit is on hills. It consists of mined areas of
smoothed and uneven accumulations of waste rocks and
areas of open excavations. Without major reclamation,
this unit is incapable of supporting plants.

271—East Fork loam. This very deep, somewhat
poorly drained soil is on smooth terraces. It formed in
alluvium derived dominantly from mixed sources of rock.
Slope is 0 to 2 percent. Elevation is about 4,700 feet.
The average annual precipitation is about 8 inches, the
average annual temperature is about 50 degrees F., and
the average frost-free period is about 100 days.

Typically, the surface layer is grayish brown loam
about 11 inches thick. The upper 34 inches of the
underlying material is grayish brown and brown sandy
clay loam and clay loam, and the lower part to a depth
of 60 inches is brown, stratified clay loam to loam. Some
areas have gravelly substrata below a depth of 40
inches.

Included with this soil in mapping are small areas of
soils that have altered drainage and are not flooded. The
included soils make up about 10 percent of mapped
areas.

Permeability of this East Fork soil is moderately slow.
Availabie water capacity is high. Effective rooting depth
is limited by a seasonal high water table at a depth of
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3.5 to 5 feet from December through May. Runoff is
slow, and the hazards of water erosion and soil blowing
are slight. This soil is subject to rare periods of flooding.

Areas of this soil are used for irrigated hay, pasture,
and crops and for wildlife habitat and urban
development.

This East Fork soil is well suited to hay, pasture, and
crops. The main limitation is the frost-free season of
about 100 days. Climatically adapted grasses and
legumes grow well if adequate fertilizer is used. Grazing
when the soil is wet results in compaction of the surface
layer, poor tilth, and low infiltration.

Furrow, border, corrugation, and sprinkler irrigation
methods are suited to this soil. The method used
generally is governed by the crop. Irrigation water needs
to be carefully applied to avoid raising the water table.
Applications should be adjusted to the available water
capacity, the water intake rate, and the crop needs to
avoid overirrigating and leaching of plant nutrients. The
organic matter content can be maintained by returning all
crop residue, plowing under cover crops, and using a
suitable cropping system. Returning crop residue to the
soil or regularly adding other organic matter improves
fertility, reduces crusting, and increases the water intake
rate. Annual applications of nitrogen and phosphorous
fertilizers help maintain production of high quality
irrigated crops.

The main limitations for urban development are rare
flooding, the moderately slow permeability, and a deep
seasonal high water table. Buildings should be located
above the expected flood level, or flooding can be
controlled by use of major flood control structures.
Septic tank absorption fields do not function properly
because of wetness and moderately slow permeability.
The limitation of moderately slow permeability can be
overcome by increasing the size of the absorption field.

This East Fork sail is limited for roads because of low
strength of the soil and severe frost heaving.
Trafficability of roads can be improved by providing a
stable base and an adequate wearing surface. Local
roads and streets require a special base in some areas
to avoid frost heave damage. Roads should be provided
with adequate surface drainage. Erosion can be
controlled and maintenance costs reduced by stabilizing
areas that have been disturbed.

This soil is in capability subclass llw, irrigated.

272—East Fork clay loam. This very deep, somewhat
poorly drained soil is on smooth terraces. It formed in
alluvium derived dominantly from mixed sources of rock.
Slope is 0 to 2 percent. Elevation is about 4,700 feet.
The average annual precipitation is about 8 inches, the
average annual temperature is about 50 degrees F., and
the average frost-free period is about 100 days.

Typically, the surface layer is grayish brown clay loam
about 11 inches thick. The upper 19 inches of the
underlying material is grayish brown sandy clay loam,
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and the lower part to a depth of 60 inches is stratified,
brown clay loam to loamy sand.

Included with this soil in mapping are small areas of
soils that have altered drainage and are not flooded. The
included soils make up about 5 percent of mapped
areas.

Permeability of this East Fork soil is moderately slow.
Available water capacity is high. Effective rooting depth
is limited by a seasonal high water table at a depth of
3.5 to 5 feet from December through May. Runoff is
slow, and the hazards of water erosion and soil blowing
are slight. This soil is subject to rare flooding.

Areas of this soil are used for irrigated hay, pasture,
and crops and for wildlife habitat and urban
development.

This East Fork soil is well suited to hay, pasture, and
crops. The main limitation is a frost-free season of about
100 days. Climatically adapted grasses and legumes
grow well if adequate fertilizer is used. Grazing when the
soil is wet results in compaction of the surface layer,
poor tilth, and low infiltration.

Furrow, border, corrugation, and sprinkler irrigation
methods are suited to this soil. The method used
generally is governed by the crop. Irrigation water must
be carefully applied to avoid raising the water table.
Applications should be adjusted to the available water
capacity and the water intake rate. The crop needs to
avoid overirrigating and leaching of plant nutrients. The
organic matter content can be maintained by returning all
crop residue, plowing under cover crops, and using a
suitable cropping system. Returning crop residue to the
soil or regularly adding other organic matter improves
fertility, reduces crusting, and increases the water intake
rate. Annual applications of nitrogen and phosphorous
fertilizers are needed to maintain production of high
quality irrigated crops.

The main limitations for urban development are rare
flooding, the moderately slow permeability, and the
seasonal high water table. Buildings need to be located
above the expected flood level, or flooding should be
controlled by use of major flood control structures.
Septic tank absorption fields do not function properly
because of wetness and the moderately slow
permeability. The moderately slow permeability can be
overcome by increasing the size of the absorption field.

Areas of this East Fork soil are limited for roads
because of low strength and severe frost heaving.
Trafficability of roads can be improved by providing a
stable base and an adequate wearing surface. Local
roads and streets require a special base in some areas
to avoid frost heave damage. Roads should be provided
with adequate surface drainage. Erosion can be
controlled and maintenance costs reduced by stabilizing
areas that have been disturbed.

This soil is in capability subclass liw, irrigated.
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281—Fettic very fine sandy loam. This very deep,
somewhat poorly drained soil is on low terraces. It
formed in alluvium derived from mixed sources of rock.
Slope is 0 to 2 percent. Elevation is 4,600 to 4,700 feet.
The average annual precipitation is about 8 inches, the
average annual temperature is about 50 degrees F., and
the average frost-free period is about 100 days.

Typically, the surface layer is gray very fine sandy
loam about 4 inches thick. The subsoil is grayish brown
and light brownish gray clay and clay loam about 25
inches thick. It averages clay loam. The substratum to a
depth of 60 inches or more is stratified, grayish brown
and pale brown fine sandy loam to loamy sand. Rusty
mottles are at a depth of about 41 inches. In some
areas, very gravelly substrata are below a depth of 40
inches.

Included with this soil in mapping are about 5 percent
Voltaire soils on lower terraces (range site: 26-12) and
about 5 percent areas of soils that have a clay surface
layer.

Permeability of this Fettic soil is very slow. Available
water capacity is high. Runoff is very slow, and the
hazards of water erosion and soil blowing are slight.
Effective rooting depth is limited by a seasonal high
water table at a depth of 3.5 to 5 feet from December
through May. This soil is moderately affected by salt and
alkali in the subsoil, but it is not affected or only slightly
affected in the surface layer. This soil is subject to
occasional, brief flooding from December through March.

Areas of this soil are used for livestock grazing and
wildlife habitat.

The potential plant community on this Fettic soil is
mainly black greasewood, big saltbrush, inland saltgrass,
and alkali sacaton. The present vegetation in most areas
is mainly black greasewood, big sagebrush, rubber
rabbitbrush, and inland saltgrass. The production of
vegetation suitable for livestock grazing is limited by
strongly saline-alkali conditions in the subsoil and the
low average annual precipitation. The suitability of this
soil for rangeland seeding is very poor. The main
limitations for seeding are strongly saline-alkali
conditions in the subsoil and the low average annual
precipitation. Loss of the surface layer results in a
severe decrease in productivity and in the potential to
produce vegetation suitable for grazing. Grazing when
the soil is wet results in compaction of the surface layer
and excessive runoff. Grazing should be delayed until
the soil is firm and the more desirable forage plants have
achieved sufficient growth to withstand grazing pressure.

Areas of this Fettic soil are limited for roads because
of low strength, occasional flooding, and severe frost
heave. Trafficability of roads can be improved by
providing a stable base and an adequate wearing
surface. Local roads and streets require a special base
in some areas to avoid frost heave damage. Flooding
can be controlled by use of major flood control
structures. Roads should be provided with adequate
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surface drainage. Erosion can be controlled and
maintenance costs reduced by stabilizing areas that
have been disturbed.

This soil is in capability subclass Vllw, nonirrigated. It
is in range site 26-13.

282—Fettic clay, strongly saline. This very deep,
somewhat poorly drained soil is on low terraces. |t
formed in alluvium derived from mixed sources of rock.
Slope is 0 to 2 percent. Elevation is 4,700 to 4,800 feet.
The average annual precipitation is about 8 inches, the
average annual temperature is about 50 degrees F., and
the average frost-free period is about 100 days.

Typically, the surface layer is gray clay about 4 inches
thick. The subsaoil is grayish brown and light brownish
gray clay loam about 25 inches thick. The substratum to
a depth of 60 inches or more is stratifed, grayish brown
and pale brown very fine sandy loam to loamy sand.

Included with this soil in mapping is about 10 percent
Voltaire soils on slightly lower alluvial fans (range site:
26-12).

Permeability of this Fettic soil is very slow. Available
water capacity is high. Runoff is slight. The hazard of soil
blowing is slight. Effective rooting depth is limited by a
seasonal high water table at a depth of 3.5 to 5 feet
from December through May. This soil is strongly
affected by salt and alkali in the surface layer and
subsoil. It is subject to occasional brief flooding from
December through March.

Areas of this soil are used for livestock grazing and
wildlife habitat. A few areas are used for urban
development.

The potential plant community on this soil is mainly
black greasewood, basin big sagebrush, creeping
wildrye, and basin wildrye. The present vegetation in
most areas is mainly black greasewood, big sagebrush,
rubber rabbitbrush, and inland saltgrass. The production
of vegetation suitable for livestock grazing is limited by
the high salt concentrations and low average annual
precipitation. Improving the quantity and quality of
available forage is difficult because of continuous
addition of salts by capillary movement from the deep
water table. The suitability of this soil for rangeland
seeding is very poor. the main limitations for seeding are
the high concentrations of salt and low average annual
precipitation. Grazing when the soil is wet results in
compaction of the surface layer, poor tilth, and slow
infiltration. Grazing should be delayed until the soil is firm
and the more desirable forage plants have achieved
sufficient growth to withstand grazing pressure.

The main limitations for urban development are
occasional flooding, unstable sidewalls of excavations,
the deep water table, and very slow permeability.
Buildings should be located above the expected flood
level. Septic tank absorption fields do not function
properly because of wetness and slow permeability.
Because of the rapidly permeable substrata at a depth of
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29 inches, housing developments of moderate to high
density need community sewer systems to prevent
contamination of water supplies.

Areas of this soil are limited for roads because of low
strength in the soil, occasional flooding, and severe frost
heave. Trafficability of roads can be improved by
providing a stable base and an adequate wearing
surface. Local roads and streets require a special base
in some areas to avoid frost heave damage. Flooding
can be controlled by use of major flood control
structures. Roads should be provided with adequate
surface drainage. Erosion can be controlled and
maintenance costs reduced by stabilizing areas that
have been disturbed.

This soil is in capability subclass Vllw, nonirrigated. It
is in range site 26-12.

292—Vicee Variant-Rock outcrop complex, 30 to
50 percent slopes. This complex is on slopes of
mountains. Elevation is 8,500 to 9,000 feet. The average
annual precipitation is about 35 inches, the average
annual temperature is about 42 degrees F., and the
average frost-free period is about 35 days.

This complex is 70 percent Vicee Variant extremely
stony very fine sandy loam, 30 to 50 percent slopes, and
15 percent Rock outcrop. The Vicee Variant soil is on
side slopes, and Rock outcrop is on ridges. The
components of this complex are so intricately
intermingled that to map them separately was not
practical.

Included with this complex in mapping is about 15
percent loamy-skeletal, mixed, shallow Typic Cryoborolls
adjacent to the Rock outcrop and on ridges (woodland
site: Pine-fir woodland).:

The Vicee Variant soil is moderately deep and well
drained. It formed in colluvium derived dominantly from
metavolcanic rock. Typically, the surface is covered with
40 to 50 percent stones. The surface layer is grayish
brown extremely stony very fine sandy loam about 14
inches thick. The subsoil is very cobbly loam about 7
inches thick. The substratum is light olive gray very
cobbly loam about 15 inches thick. Metavolcanic
bedrock is at a depth of 36 inches. In a few small areas
slopes are 4 to 15 percent.

Permeability of this Vicee Variant soil is moderate.
Available water capacity is very low. Effective rooting
depth coincides with the depth to bedrock. The depth is
24 to 40 inches. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

The Rock outcrop consists of exposed bedrock and
less than 10 percent soil material. Adjoining the Tahoe
Basin Area are a few large areas of Rock outcrop and
intermingled small areas of soils.

Areas of this complex are used for woodland and
wildlife habitat.

The Vicee Variant soil is suited to the production of
California red fir. Based on a site index of 62, the
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potential production per acre of merchantable timber is
17,250 cubic feet or 122,570 board feet (Scribner rule)
from an even-aged, fully stocked stand of trees 100
years old. The main concerns in producing and
harvesting are the steep slopes, very low available water
capacity, high hazard of erosion, and extremely stony
surface. Management that minimizes the risk of erosion
is essential in harvesting trees. Stones on the surface
can interfere with the use of equipment. Conventional
methods of harvesting are difficult to use because of the
steepness of slope. Highlead or other cable logging
methods can be used. Use of these methods is limited
during December through May. The very low available
water capacity generally influences seedling survival in
areas where understory plants are numerous. Plant
competition delays natural regeneration but does not
prevent the eventual development of a fully stocked,
normal stand of trees. Hand planting of nursery stock is
generally necessary to establish or improve a stand.

Areas of this complex are limited for roads because of
the steep slopes and extremely stony surface. Special
design of roads is needed to overcome the limitations of
slope. Stones on the surface make the construction of
roads difficult. Roads should be located on the less
sloping areas, if possible, to avoid excessive cutting and
filling. Disturbed areas need to be stabilized to minimize
erosion and recover maintenance costs. Roads should
be designed to provide surface drainage.

This complex is in capability subclass Vlis,
nonirrigated.

301—Franktown-Rubble land-Rock outcrop
complex, 50 to 75 percent slopes. This complex is on
the east-facing slopes of the Carson Range. Elevation is
5,200 to 7,500 feet. The average annual precipitation is
about 20 inches, the average annual temperature is
about 43 degrees F., and the average frost-free period is
about 75 days.

This complex is 40 percent Franktown very stony
sandy loam, 50 to 75 percent slapes, 30 percent Rubble
land, and 20 percent Rock outcrop. The Franktown soil
is on the upper part of side slopes between and above
the Rock outcrop. Rubble land is adjacent to or below
the Rock outcrop on the side slopes. Rock outcrop is on
side slopes and ridges.

Included with this complex in mapping are small areas
of Holbrook soils along the toe slopes of the mountain
below the north-south fault escarpment that traverses
this complex (range site: 26-10). The included soils make
up about 10 percent of mapped areas.

The Franktown soil is shallow or very shallow and
somewhat excessively drained. It formed in residuum
derived dominantly from metavolcanic rock. Typically, the
surface is covered with a mat of pine needles about 1
inch thick. The surface layer is olive gray very stony
sandy loam about 5 inches thick. The underlying material
to a depth of 10 inches is light olive gray extremely
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gravelly sandy loam. Hard bedrock is at a depth of 10
inches.

Permeability of the Franktown soil is moderately rapid.
Available water capacity is very low. Effective rooting
depth coincides with the depth to bedrock. The depth is
6 to 20 inches. Runoff is very rapid, and the hazard of
water erosion is high. The hazard of soil blowing is slight.

Rubble land consists of areas of stones, boulders, and
cobbles that are virtually free of vegetation, except for
lichens.

Rock outcrop is exposed bedrock. It is less than 10
percent soil material.

Areas of this complex are used mainly for Jeffrey pine
woodland and wildlife habitat.

This Franktown soil is suited to the production of
Jeffrey pine. Based on a site index of 42, the potential
production per acre of merchantable timber is 366 cubic
feet or 1,000 broad feet (Scribner rule) from an even-
aged fully stocked stand of trees 100 years old. The
main concerns in producing and harvesting trees are the
severe hazard of erosion, severe equipment limitation
because of slope, severe seedling mortality, and severe
plant competition. Management that minimizes the risk of
erosion is essential in harvesting trees. Plant competition
delays natural regeneration but does not prevent the
eventual development of a fully stocked, normal stand of
trees. The very low available water capacity generally
influences seedling survival in areas where understory
plants are numerous. Conventional methods of
harvesting are difficult to use because of the steepness
of slope. Highlead or other cable logging methods can
be used. Use of these methods is limited during
November through May. The steepness of slope limits
the kinds of equipment that can be used in forest
management.

Areas of this complex are limited for roads because of
the very steep slopes, shallow depth to bedrock, and
exposed bedrock. Special design for roads is needed to
overcome the limitation of slope. Because of the
underlying bedrock, deep cuts should be avoided.
Stones and cobbles on the surface make the
construction of roads difficult. Cutting and filling can be
reduced by building roads in less sloping areas. Roads
should be provided with adequate surface drainage.
Erosion can be controlled and maintenance costs
reduced by stabilizing areas that have been disturbed.

This complex is in capability subclass Vils,
nonirrigated.

311—Gardnerville clay loam. This very deep,
somewhat poorly drained soil is on smooth alluvial fans.
It formed in alluvium derived from mixed sources of rock.
Slope is 0 to 2 percent. Elevation is about 4,700 feet.
The average annual precipitation is about 8 inches, the
average annual temperature is about 50 degrees F., and
the average frost-free period is about 100 days.
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Typically, the surface layer is grayish brown clay loam
about 3 inches thick. The subsoil is brown clay and
grayish brown clay loam about 13 inches thick. The
substratum to a depth of 60 inches or more is weakly
silica-cemented, brown, stratified coarse sandy loam to
loamy coarse sand. In some areas a gravelly substratum
is below a depth of 24 inches.

Included with this soil in mapping are small areas of
Godecke soils in swales. The included soils make up
about 5 percent of mapped areas.

Permeability of this Gardnerville soil is slow. Available
water capacity is moderate. Effective rooting depth is
limited by a seasonal high water table at a depth of 4 to
5 feet from December through May. Runoff is very slow,
and the hazards of water erosion and soil blowing are
slight. This soil is slightly affected by salt and alkali in
the surface layer and subsoil. It is subject to rare
flooding.

Areas of this soil are used for irrigated hay, pasture,
and crops and for urban development and wildlife
habitat.

This Gardnerville soil is well suited to hay and pasture.
The main limitations are the slightly saline-alkali
condition, moderate available water capacity, and slow
permeability. Grasses and legumes grow well if adequate
fertilizer is used. Grazing when the soil is wet results in
compaction of the surface layer, poor tilth, and low water
infiltration. Grazing should be delayed until the soil is firm
and the more desirable forage plants have achieved
sufficient growth to withstand grazing pressure.

This soil is well suited to irrigated crops. It is limited
mainly by the slightly saline-alkali condition, slow
permeability, and moderate available water capacity.
Because of slow permeability in this soil, the application
of water should be regulated so that water does not
stand on the surface and damage the crops. Furrow,
border, corrugation, and sprinkler irrigation methods are
suited to this soil. The method used generally is
governed by the crop. Intensive management is required
to reduce the salinity and alkali and maintain soil
productivity. Irrigation water must be carefully applied to
avoid raising the water table and increasing the
concentration of salts and alkali in the soil. Crusting of
the surface and compaction can be reduced by returning
crop residue to the soil.

The main limitations for urban development are rare
flooding, unstable sidewalls in cutbanks, and inadequate
filtration of septic tank effluent. Buildings should be
located above the expected flood level. Because the
substratum is rapidly permeable, special design is
needed in some areas to avoid sewage effluent pollution
of ground water or nearby water supplies.

Areas of this Gardnerville soil are moderately limited
for roads because of rare flooding. The flooding can be
controlled by use of major flood control structures.
Trafficability of roads can be improved by providing a
stable base and an adequate wearing surface. Roads
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should be provided with adequate surface drainage.

Erosion can be controlled and maintenance costs

reduced by stabilizing areas that have been disturbed.
This soil is in capability subclass liw, irrigated.

312—Gardnerville clay loam, drained. This very
deep, somewhat poorly drained soil is on smooth alluvial
fans. The drainage has been altered. This soil formed in
alluvium derived from mixed sources of rock. Slope is 0
to 2 percent. Elevation is about 4,700 feet. The average
annual precipitation is about 8 inches, the average
annual temperature is about 50 degrees F., and the
average frost-free period is about 100 days.

Typically, the surface layer is gray clay loam about 3
inches thick. The subsoil is brown clay about 13 inches
thick. The underlying material to a depth of 60 inches is
brown, weakly silica-cemented, stratified coarse sandy
loam and loamy sand. Iron mottles are below a depth of
about 36 inches.

Included with this soil in mapping is about 5 percent
Godecke soils in small swales (range site: 26-12).

Permeability of this Gardnerville soil is slow. Available
water capacity is moderate. Effective rooting depth is 60
inches. Runoff is very slow, and the hazards of water
erosion and soil blowing are slight. A seasonal high
water table is at a depth of more than 60 inches. The
subsoil is slightly affected by salt and alkali. The soil is
subject to rare flooding.

Areas of this soil are used for livestock grazing, urban
development, and wildiife habitat. Areas can be used for
irrigated crops if irrigation water is made available.

The potential plant community on this soil is mainly
black greasewood, basin big sagebrush, basin wildrye,
and creeping wildrye. The present vegetation in most
areas is mainly black greasewood, basin big sagebrush,
rubber rabbitbrush, and creeping wildrye. The production
of vegetation suitable for livestock grazing is limited by
the low average annual precipitation and salts and alkali
in the subsoil. The suitability of this soil for rangeland
seeding is very poor. The main limitations for seeding
are the low average annual precipitation and slightly
saline-alkali condition within a depth of 7 inches. Grazing
should be delayed until the soil is firm and the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure.

The main limitations for urban development are rare
flooding, unstable sidewalls in cutbanks, and inadequate
filtration of septic tank effluent. Buildings should be
located above the expected flood level. Because the
substratum is rapidly permeable, special design is
needed in some areas to avoid sewage effluent pollution
of ground water or nearby water supplies.

Areas of this Gardnerville soil are moderately limited
for roads because of rare flooding. Flooding can be
controlled by use of major flood control structures.
Trafficability of roads can be improved by providing a
stable base and an adequate wearing surface. Roads
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should be provided with adequate surface drainage.
Erosion can be controlled and maintenance costs
reduced by stabilizing areas that have been disturbed.

This soil is in capability subclass llIs, irrigated, and
capability subclass Vils, nonirrigated. It is in range site
26-12.

313—Gardnerville clay loam, slightly saline-alkali.
This very deep, somewhat poorly drained soil is on
smooth alluvial fans. It formed in alluvium derived from
mixed sources of rock. Slope is 0 to 2 percent. Elevation
is about 4,700 feet. The average annual precipitation is
about 8 inches, the average annual temperature is about
50 degrees F., and the average frost-free period is about
100 days.

Typically, the surface layer is gray clay loam about 3
inches thick. The subsoil is brown clay and clay loam
about 13 inches thick. The substratum to a depth of 60
inches or more is weakly silica-cemented, brown,
stratified coarse sandy loam and loamy coarse sand.

Included with this soil in mapping are small areas of
soils that are affected strongly by salts and alkali in the
surface layer. The included soils make up about 10
percent of mapped areas. '

Permeability of this Gardnerville soil is slow. Available
water capacity is moderate. Effective rooting depth is
limited by a seasonal high water table at a depth of 4 to
5 feet from December through May. Runoff is very slow,
and the hazards of water erosion and soil blowing are
slight. The soil is subject to rare flooding. It is slightly
saline and alkaline throughout.

Areas of this soil are used for irrigated hay, pasture,
and crops and for urban development and wildlife
habitat.

This Gardnerville soail is suited to hay and pasture. The
main limitations are the slightly saline-alkali condition, the
slow permeability, and moderate available water
capacity. The concentration of salts and alkali in the
surface layer and subsoil limits the production of plants
suitable for hay and pasture. Leaching the salts from the
surface layer is limited by the high water table. Salt-
tolerant grasses and legumes are more suitable for
planting than most other species. Grazing when the soil
is wet results in compaction of the surface layer, poor
tilth, and low infiltration.

This soil is suited to irrigated crops. It is limited mainly
by the moderate available water capacity, by the slightly
saline-alkali condition, and by the slow permeability.
irrigation water must be carefully applied to avoid raising
the water table and increasing the concentration of salts
and alkali in the soil. The content of salts and alkali can
be reduced by using soil amendments, such as gypsum,
by leaching, and by carefully applying irrigation water.
Because of the slow permeability the application of water
should be regulated so that water does not stand on the
surface and damage the crops. Furrow, border, and
corrugation irrigation methods are suited to this soil. The
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method used generally is governed by the crop. Salinity
influences the choice of crops. Returning all crop residue
to the soil and using a cropping system that includes
grasses, legumes, or grass-legume mixtures help to
maintain fertility and tilth.

The main limitations for urban development are rare
flooding, inadequate filtration of septic tank effluent,
unstable sidewalls of cutbanks, and the saline-alkali
condition. Buildings should be located above the
expected flood level. Because the substratum is rapidly
permeable, special design is needed in some areas to
avoid sewage effluent pollution of ground water or
nearby water supplies. Plants selected for landscaping
should be salt- and alkali-tolerant species.

Areas of this Gardnerville soil are moderately limited
for roads because of rare flooding. Major flood control
structures help to control the flooding. Trafficability of
roads can be improved by providing a stable base and
an adequate wearing surface. Roads should be provided
with adequate surface drainage. Erosion can be
controlled and maintenance costs reduced by stabilizing
areas that have been disturbed.

This soil is in capability subclass lliw, irrigated.

314—Gardnerville clay. This very deep, somewhat
poorly drained soil is on alluvial terraces. It formed in
alluvium derived from mixed sources of rock. Slope is 0
to 2 percent. Elevation is about 4,700 feet. The average
annual precipitation is about 8 inches, the average
annual temperature is about 50 degrees F., and the
average frost-free period is about 100 days.

Typically, the surface layer is grayish brown clay about
7 inches thick. The subsoil is brown clay about 11 inches
thick. The substratum to a depth of 60 inches or more is
weakly silica-cemented, stratified, brown and pale brown
coarse sandy loam and loamy sand. The clay texture of
the surface layer is the result of mixing the surface layer
with the upper part of the subsoil by plowing and
leveling.

Included with this soil in mapping are small areas of
soils that are not subject to flooding. The included soils
make up about 5 percent of mapped areas.

Permeability of this Gardnerville soil is slow. Available
water capacity is moderate. Effective rooting depth is
limited by a seasonal high water table at a depth of 4 to
5 feet from December through May. Runoff is very slow,
and the hazards of water erosion and soil blowing are
slight. The subsoil is slightly affected by salt and alkali.
The soil is subject to rare flooding.

Areas of this soil are used for irrigated hay, pasture,
and crops and for urban development and wildlife
habitat.

This Gardnerville soil is well suited to hay and pasture.
The main limitations are the slightly saline-alkali
condition in the subsoil, slow infiltration, slow
permeability, and moderate available water capacity.
Grasses and legumes grow well if adequate fertilizer is
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used. Grazing when the soil is wet results in compaction
of the surface layer, poor tilth, and low infiltration.
Grazing should be delayed until the more desirable
forage plants have achieved sufficient growth.

This soil is well suited to irrigated crops. It is limited
mainly by slow infiltration, the slightly saline-alkali
condition in the subsoil, and slow permeability. Furrow,
border, and corrugation irrigation methods are suited to
this soil. The method used generally is governed by the
crop. The rate of application of irrigation water shouid be
regulated to prevent a rise in the level of the water table.
Because of the slow infiltration and slow permeability of
this soil, the application of water should be regulated so
that water does not stand on the surface and damage
the crops. The organic matter content can be maintained
by returning all crop residue, plowing under cover crops,
and using a suitable cropping system. Crops respond to
nitrogen and phosphorous fertilizers.

The main limitations for urban development are rare
flooding, unstable sidewalls of cutbanks, and inadequate
filtration of septic tank effluent. Buildings should be
located above the expected flood level. Because the
substratum is rapidly permeable, special design is
needed in some areas to prevent sewage effluent from
polluting ground water or nearby water supplies.

Areas of this Gardnerville soil are moderately limited
for roads because of rare flooding. Major flood control
structures help to control flooding. Trafficability of roads
can be improved by providing a stable base and an
adequate wearing surface. Roads should be provided
with adequate surface drainage. Erosion can be
controlied and maintenance costs reduced by stabilizing
areas that have been disturbed.

This soil is in capability subclass Ilw, irrigated.

315—Gardnerville clay, slightly saline-alkali. This
very deep, somewhat poorly drained soil is on alluvial
terraces. It formed in alluvium derived from mixed
sources of rock. Slope is 0 to 2 percent. Elevation is
about 4,700 feet. The average annual precipitation is
about 8 inches, the average annual temperature is about
50 degrees F., and the average frost-free period is about
100 days.

Typically, the surface layer is grayish brown clay about
6 inches thick. The subsoil is brown clay about 10 inches
thick. The substratum to a depth of 60 inches or more is
weakly silica-cemented, stratified, brown and pale brown
coarse sandy loam and loamy coarse sand.

included with this soil in mapping are small areas of
soils that are strongly affected by salt and alkali. The
included soils make up about 10 percent of mapped
areas.

Permeability of this Gardnerville soil is slow. Available
water capacity is moderate. Effective rooting depth is
limited by a seasonal high water tabie at a depth of 4 to
5 feet from December through May. Runoff is very slow,
and the hazards of water erosion and soil blowing are
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slight. The surface layer is slightly affected by salt and
alkaliand the subsoil is moderately affected. This soil is
subject to rare flooding.

Areas of this soil are used for irrigated hay and crops
and for urban development and wildlife habitat.

This Gardnerville soil is suited to hay and pasture. The
main limitations are slow infiltration, slow permeability,
moderate available water capacity, and the slightly
saline-alkali condition in the surface layer and moderate
condition in the subsoil. The concentration of salts and
alkali in the surface layer limits the production of plants
suitable for hay and pasture. Leaching the salts from the
surface layer is limited by the high water table. Salt-
tolerant species are more suitable for planting than most
other species. Grazing when the soil is wet results in
compaction of the surface layer, poor tilth, and low
infiltration. Grazing should be delayed until the soil has
drained sufficiently and is firm enough to withstand
trampling by livestock. Leveling helps to insure the
uniform application of water.

This soil is suited to irrigated crops. It is limited mainly
by slow infiltration, slow permeability, moderate available
water capacity, and the slightly saline-alkali condition in
the surface layer and moderate condition in the subsoil.
Border and corrugation irrigation methods are suited to
this soil. Intensive management is required to reduce the
salinity and maintain soil productivity. Salinity influences
the choice of crops. Irrigation water must be carefully
applied to avoid raising the water table and increasing
the concentration of salts and alkali in the soil. The
content of salts and alkali can be reduced by using soil
amendments, such as gypsum, by leaching, and by
carefully applying irrigation water. Because of the slow
infiltration and slow permeability of this soil, the
application of water should be regulated so that water
does not stand on the surface and damage the crops.
Returning crop residue to the soil or regularly adding
other organic matter improves fertility, reduces crusting,
and increases the water intake rate.

The main limitations for urban development are rare
flooding, inadequate filtration of septic tank effluent,
unstable sidewalls of cutbanks, and the saline-alkali
condition. Because of the rapidly permeable substratum,
special design is needed to avoid poliution of ground
water or nearby water supplies. Buildings should be
located above the expected flood level. Selection of salt-
and alkali-tolerant species is critical for landscaping.

Areas of this Gardnerville soil are moderately limited
for roads because of rare flooding. Major flood control
structures help to control flooding. Trafficability of roads
can be improved by providing a stable base and an
adequate wearing surface. Roads should be provided
with adequate surface drainage. Erosion can be
controlled and maintenance costs reduced by stabilizing
areas that have been disturbed.

This soil is in capability subclass lliw, irrigated.
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321—Genoa-Glean association. This association is
on ridges and slopes of mountains. Slope is 15 to 50
percent. Elevation is 8,700 to 9,200 feet. The average
annual precipitation is about 14 inches, the average
annual temperature is about 44 degrees F., and the
average frost-free period is about 60 days.

This association is 70 percent Genoa extremely cobbly
sandy loam, 15 to 50 percent slopes, and 15 percent
Glean stony sandy loam, 15 to 50 percent slopes. The
Genoa soil is on mountain ridges and south-facing
slopes, and the Glean soil is on north-facing concave
slopes.

Included with these soils in mapping are about 7
percent loamy-skeletal, mixed, frigid Typic Haploxerolls
on alluvial fans in narrow valleys (range site: 26-5), 6
percent loamy-skeletal, mixed, frigid Cumulic Haplaquolls
on valley bottoms (range site: 26-3), and 2 percent
loamy-skeletal, mixed, frigid Typic Haploxerolis on north-
facing toe slopes (woodland site: Aspen woodland). The
included soils make up about 15 percent of mapped
areas.

The Genoa soil is shallow and well drained. It formed
in residuum derived dominantly from granitic rock.
Typically, the surface is covered with about 25 to 35
percent cobbles. The surface layer is brown and dark
grayish brown extremely cobbly sandy loam about 4
inches thick. The subsoil is brown and yellowish brown
extremely cobbly loam about 12 inches thick. Granitic
bedrock is at a depth of 16 inches.

Permeability of the Genoa soil is moderately slow.
Available water capacity is very low. Effective rooting
depth coincides with the depth to bedrock. The depth is
12 to 20 inches. Runoff is rapid, and the hazard of water
erosion is moderate. The hazard of soil blowing is slight.

The Glean soil is deep and very deep and well
drained. It formed in colluvium derived dominantly from
intrusive and metavolcanic rocks. Typically, the surface
is covered with about 2 percent stones. The surface
layer is brown stony sandy loam about 6 inches thick.
The upper 33 inches of the underlying material is dark
grayish brown very gravelly sandy loam, and the lower
part to a depth of 60 inches is light yellowish brown very
gravelly sandy loam.

Permeability of the Glean soil is moderately rapid.
Available water capacity is low. Effective rooting depth
coincides with the depth to bedrock. The depth is 40 to
70 inches. Runoff is rapid, and the hazard of water
erosion is moderate. The hazard of soil blowing is slight.

Areas of this association are used for livestock grazing
and wildlife habitat.

The potential plant community on the Genoa soil is
mainly low sagebrush, Thurber needlegrass, Sandberg
bluegrass, and antelope bitterbrush. The present
vegetation in most areas is mainly low sagebrush and
Sandberg bluegrass. The production of vegetation
suitable for livestock grazing is limited by the very low
available water capacity and cold soil temperatures. The
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suitability of this soil for rangeland seeding is very poor.
The main limitations for seeding are the very low
available water capacity and steep slopes.

The potential plant community on the Glean soil is
mainly mountain big sagebrush, western needlegrass,
and Columbia needlegrass. The present vegetation in
most areas is mainly mountain big sagebrush, basin
wildrye, and western needlegrass. The production of
vegetation suitable for livestock grazing is limited by the
cold soil temperatures and low available water capacity.
The suitability of this soil for rangeland seeding is very
poor. The main limitation for seeding is steep siopes.

Machinery is not practical in range management,
because the surface is stony and extremely cobbly and
the slopes are steep. Cold soil temperatures limit plant
growth. Grazing therefore should be delayed until the
soils have warmed up and the plants have achieved
sufficient growth. Slope limits access by livestock and
results in overgrazing of the less sloping areas. Livestock
grazing should be managed to protect the soils from
excessive erosion.

The soils in this association are limited for roads
because of the moderately steep and steep slopes and
by the high cobble content and shallow depth to bedrock
in the Genoa soil. Special design for roads is needed to
overcome the limitation of slope. Because of the
underlying bedrock, deep cuts should be avoided,
especially on the Genoa soil. Cutting and filling can be
reduced by building roads in the less sloping areas.
Roads should be provided with adequate surface
drainage. Erosion can be controlled and maintenance
costs reduced by stabilizing areas that have been
disturbed. Unless an adequate wearing surface is
maintained, cobbles and stones in the soil are road
hazards and result in increased maintenance cost.

The Genoa soil is in capability subclass Vile,
nonirrigated, and range site 26-28. The Glean soil is in
capability subclass Vlle, nonirrigated, and range site 26-

322—Genoa-Glean-Rock outcrop association. This
association is on mountains. Slope is 15 to 50 percent.
Elevation is 7,800 to 8,850 feet. The average annual
precipitation is about 14 inches, the average annual
temperature is about 44 degrees F., and the average
frost-free period is about 70 days.

This association is 45 percent Genoa extremely stony
loam, 15 to 50 percent slopes, 25 percent Glean stony
sandy loam, 15 to 50 percent slopes, and 15 percent
Rock outcrop. The Genoa soil is on convex ridges and
shoulders, the Glean soil is on concave side slopes, and
Rock outcrop is on ridges.

Included with this association in mapping are about 5
percent Rubble land on steep back slopes below
outcrops of rock, 5 percent Chen soils on convex east-
facing ridges (range site: 26-28), and 5 percent Borda
Variant soils on pediments (range site: 26-39). The
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included soils and Rubble land make up about 15
percent of mapped areas.

The Genoa soil is shallow and well drained. it formed
in residuum derived dominantly from granitic rock.
Typically, the surface is covered with 15 to 45 percent
stones. The surface layer is grayish brown extremely
stony loam about 4 inches thick. The subsoil is brown
very cobbly sandy clay loam about 8 inches thick. Hard
granitic bedrock is at a depth of 12 inches.

Permeability of the Genoa soil is moderately slow.
Available water capacity is very low. Effective rooting
depth coincides with the depth to bedrock. The depth is
12 to 20 inches. Runoff is rapid, and the hazard of water
erosion is moderate. The hazard of soil blowing is slight.

The Glean soil is deep and very deep and well
drained. It formed in colluvium derived dominantly from
intrusive and metavolcanic rocks. Typically, the surface
is covered with about 2 percent stones. The surface
layer is grayish brown stony sandy loam about 6 inches
thick. Next is about 19 inches of brown very gravelly
loam. Below that to a depth of 60 inches or more is
yellowish brown very cobbly loam.

Permeability of the Glean soil is moderately rapid.
Available water capacity is low. Effective rooting depth
coincides with the depth to bedrock. The depth is 40 to
70 inches. Runoff is rapid, and the hazard of water
erosion is moderate. The hazard of soil blowing is slight.

Rock outcrop consists of exposed, barren bedrock and
less than 10 percent soil material.

Areas of this association are used for livestock grazing
and wildlife habitat.

The potential plant community on the Genoa soil is
mainly low sagebrush, antelope bitterbrush, Thurber
needlegrass, and Sandberg bluegrass. The present
vegetation in most areas is mainly low sagebrush,
antelope bitterbrush, and Sandberg bluegrass. The
production of vegetation suitable for livestock grazing is
limited by the very low available water capacity and cold
soil temperatures. The suitability of this soil for rangeland
seeding is very poor. The main limitations for seeding
are very low available water capacity and steep slopes.

The potential plaﬁt community on the Glean soil is
mainly mountain big sagebrush, spike-fescue, basin
wildrye, and western needlegrass. The present
vegetation in most areas is mainly mountain big
sagebrush, green ephedra, and bottlebrush squirreltail.
The production of vegetation suitable for livestock
grazing is limited by the low available water capacity and
cold soil temperatures. The suitability of this soil for
rangeland seeding is very poor. The main limitation for
seeding is steep slopes.

Machinery is not practical in range management,
because the surface is stony and siopes are steep. Cold
soil temperatures limit plant growth. Grazing therefore
should be delayed until the soil has warmed up and the
plants have achieved sufficient growth to withstand
grazing pressure. Slope limits access by livestock and
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results in overgrazing of the less sloping areas. Livestock
grazing should be managed to protect the soils from
excessive erosion.

Areas of this association are limited for roads because
of moderately steep and steep slopes, high content of
cobbles, and shallow depth to bedrock on the Genoa
soil. Special design for roads is needed to overcome the
limitation of slope. Because of the underlying bedrock,
deep cuts should be avoided, especially on the Genoa
soil. Cutting and filling can be reduced by building roads
in the less sloping areas. Roads should be provided with
adequate surface drainage. Erosion can be controlled
and maintenance costs reduced by stabilizing areas that
have been disturbed. Unless an adequate wearing
surface is maintained, stones in the soil are road hazards
and result in increased maintenance costs.

The Genoa soil is in capability subclass Vile,
nonirrigated, and range site 26-28. The Glean soil is in
capability subclass Vlle, nonirrigated, and range site 26-
38. Rock outcrop is in capability subclass Vllis,
nonirrigated.

331—Glean-Genoa association. This association is
on slopes and ridges of mountains. Slope is 4 to 50
percent. Elevation is 8,000 to 8,500 feet. The average
annual precipitation is about 14 inches, the average
annual temperature is about 44 degrees F., and the
average frost-free period is about 70 days.

This association is 50 percent Glean very gravelly
sandy loam, 30 to 50 percent slopes, 20 percent Genoa
extremely stony sandy loam, 4 to 15 percent slopes, and
15 percent Glean very gravelly sandy loam, 4 to 15
percent slopes. The Glean soil, 30 to 50 percent slopes,
is on south-facing side slopes, the Genoa soil is on
ridges, and the Glean soil, 4 to 15 percent slopes, is on
north-facing convex side slopes.

Included in this association are about 2 percent Rock
outcrop on ridges, 3 percent loamy-skeletal, mixed, frigid
Cumulic Haplaquolls adjacent to springs and seeps
(range site: 26-3), and 10 percent Burnborough soils on
south-facing foot slopes (range site: 26-5). The included
soils and Rock outcrop make up about 15 percent of
mapped areas.

The Glean soil, 30 to 50 percent slopes, is deep and
very deep and well drained. It formed in colluvium
derived dominantly from intrusive and metavolcanic
rocks. Typically, the surface layer is dark grayish.brown
very gravelly sandy loam about 6 inches thick. The upper
22 inches of the underlying material is dark grayish
brown very gravelly sandy loam, and the lower part to a
depth of 60 inches is brown very cobbly loam.

Permeability of the Glean soil, 30 to 50 percent
slopes, is moderately rapid. Available water capacity is
low. Effective rooting depth coincides with the depth to
bedrock. The depth is 40 to 70 inches. Runoff is rapid,
and the hazard of water erosion is moderate. The hazard
of soil blowing is slight.
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The Genoa soil is shallow and well drained. It formed
in residuum derived dominantly from granitic rock.
Typically, the surface is covered with 15 to 40 percent
stones. The surface layer is grayish brown extremely
stony sandy loam about 2 inches thick. The subsoil is
brown very cobbly sandy clay loam about 17 inches
thick. Hard granitic bedrock is at a depth of 19 inches.

Permeability of the Genoa soil is moderately slow.
Available water capacity is very low. Effective rooting
depth coincides with the depth to bedrock. The depth is
12 to 20 inches. Runoff is rapid, and the hazard of water
erosion is moderate. The hazard of soil blowing is slight.

The Glean soil, 4 to 15 percent slopes, is deep and
well drained. It formed in colluvium derived dominantly
from granitic bedrock. Typically, the surface layer is
grayish brown and brown very gravelly sandy loam about
6 inches thick. The upper 24 inches of the underlying
material is dark grayish brown very gravelly sandy loam,
and the lower part to a depth of 60 inches is pale brown
very cobbly loam.

Permeability of the Glean soil, 4 to 15 percent slopes,
is moderately rapid. Available water capacity is low.
Effective rooting depth coincides with the depth to
bedrock. The depth is 40 to 70 inches. Runoff is
medium, and the hazards of water erosion and soil
blowing are slight.

Areas of this association are used for livestock grazing
and wildlife habitat.

The potential plant community on the Glean soils is
mainly mountain big sagebrush, Columbia needlegrass,
western needlegrass, and basin wildrye. The present
vegetation in most areas is mainly mountain big
sagebrush, snowberry, and mountain brome. The
production of vegetation suitable for livestock grazing is
limited by the cold soil temperatures and low available
water capacity. The suitability of these soils for
rangeland seeding is very poor. The main limitations for
seeding are low available water capacity in the surface
layer and steepness of the south-facing slopes.

The potential plant community on the Genoa soil is
mainly low sagebrush, Thurber needlegrass, and
Sandberg bluegrass. The present vegetation in most
areas is mainly low sagebrush and Sandberg bluegrass.
The production of vegetation suitable for livestock
grazing is limited by the very low available water
capacity. The suitability of this soil for rangeland seeding
is very poor. The main limitations for seeding are the
very low available water capacity and the extremely
stony surface.

Steepness of slope limits access and movement of
livestock. Livestock grazing should be managed to
protect these soils from excessive erosion and to
prevent overgrazing in the less sloping areas of the
north-facing Glean and Genoa soils. Cold soil
temperatures limit plant growth. Grazing therefore should
be delayed until the soils have warmed up and the plants
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have achieved sufficient growth to withstand grazing
pressure.

The soils in this association are limited for roads
because of steep, south-facing slopes on the Glean soils
and because of shallow depth to bedrock and large
stones on the Genoa soils. Because of the underlying
bedrock, deep cuts should be avoided, especially on the
Genoa soils. Cutting and filling can be reduced by
building roads in the less sloping areas. Roads should be
provided with adequate surface drainage. Erosion can be
controlled and maintenance costs reduced by stabilizing
areas that have been disturbed. Unless an adequate
wearing surface is maintained, stones in the soil are road
hazards and result in increased maintenance cost.

The Giean soil, 30 to 50 percent slopes, is in capability
subclass Vlle, nonirrigated, and range site 26-38. The
Genoa soil is in capability subclass Vlle, nonirrigated,
and range site 26-28. The Glean soil, 4 to 15 percent
slopes, is in capability subclass Vils, nonirrigated, and
range site 26-38.

332—Glean-Genoa-Rubble land association. This
association is on slopes and ridges of mountains. Slope
is 4 to 75 percent. Elevation is 8,000 to 9,500 feet. The
average annual precipitation is about 16 inches, the
average annual temperature is about 44 degrees F., and
the average frost-free period is about 70 days.

This association is 50 percent Glean extremely stony
sandy loam, 50 to 75 percent slopes, 20 percent Genoa
extremely stony sandy loam, 4 to 15 percent slopes, and
15 percent Rubble land. The Glean soil is on very steep
side slopes, the Genoa soil is on ridges, and Rubble land
is on very steep mountain slopes below outcrops of rock.

Included with this association in mapping are about 5
percent loamy, mixed, frigid Lithic Argixerolls on very
steep slopes (range site: 26-9), 5 percent Burnborough
soils on the lower part of concave side slopes (range
site: 26-5), and 5 percent Rock outcrop on ridges and
side slopes. The included soils and Rock outcrop make
up about 15 percent of mapped areas.

The Glean soil is deep and very deep and well
drained. It formed in colluvium derived dominantly from
granitic rock. Typically, the surface is covered with 15 to
50 percent stones. The surface layer is grayish brown
extremely stony sandy loam about 6 inches thick. The
upper 19 inches of the underlying material is brown very
gravelly sandy loam, and the lower part to a depth of 60
inches is pale brown very cobbly sandy loam.

Permeability of the Glean soil is moderately rapid.
Available water capacity is low. Effective rooting depth
coincides with the depth to bedrock. The depth is 40 to
70 inches. Runoff is rapid, and the hazard of water
erosion is moderate. The hazard of soil blowing is slight.

The Genoa soil is shallow and well drained. It formed
in residuum derived dominantly from granitic rock.
Typically, the surface is covered with 15 to 45 percent
stones. The surface layer is dark grayish brown
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extremely stony sandy loam about 4 inches thick. The
subsoil is brown very cobbly sandy clay loam about 12
inches thick. Hard granitic bedrock is at a depth of 16
inches.

Permeability of the Genoa soil is moderately slow.
Available water capacity is very low. Effective rooting
depth coincides with the depth to bedrock. The depth is
12 to 20 inches. Runoff is medium, and the hazards of
water erosion and soil blowing are slight.

Rubble land consists of cobbles and stones on side
slopes below outcrops of rock.

Areas of this association are used for livestock grazing
and wildlife habitat.

The potential plant community on the Glean soil is
mainly mountain big sagebrush, Columbia needlegrass,
western needlegrass, and basin wildrye. The present
vegetation in most areas is mainly mountain big
sagebrush and Columbia needlegrass. The production of
vegetation suitable for livestock grazing is limited by the
cold soil temperatures and low available water capacity.
The suitability of this soil for rangeland seeding is very
poor. The main limitations for seeding are very steep
slopes and extremely stony surfaces.

The potential plant community on the Genoa soil is
mainly low sagebrush, Thurber needlegrass, and
Sandberg bluegrass. The present vegetation in most
areas is mainly low sagebrush and Sandberg bluegrass.
The production of vegetation suitable for livestock
grazing is limited by the very low available water capacity
and cold soil temperatures. The suitability of this soil for
rangeland seeding is very poor. The main limitations for
seeding are very low available water capacity and the
extremely stony surface.

Cold soil temperatures in the soils in this association
limit plant growth. Grazing therefore should be delayed
until the soils have warmed up and the plants have
achieved sufficient growth. The use of machinery is not
practical because the surface is stony and the slopes
are steep. Steepness of slope on the Glean soil limits
access and movement of livestock. Livestock grazing
should be managed to protect the soils from excessive
erosion and to prevent overgrazing in the less sloping
areas of the Genoa soil.

Areas of this association are limited for roads because
of very steep slopes on the Glean soil and the shallow
depth to bedrock and the presence of stones on the
Genoa soil. Special design for roads is needed to
overcome the limitation of slope. Because of the
underlying bedrock, deep cuts should be avoided,
especially on the Genoa soil. Unless an adequate
wearing surface is maintained, stones in the soil are road
hazards and result in increased maintenance cost.
Cutting and filling can be reduced by building roads in
less sloping areas. Roads should be provided with
adequate surface drainage. Erosion can be controlled
and maintenance costs reduced by stabilizing areas that
have been disturbed.

Soil Survey

The Glean soil is in capability subclass Vlle,
nonirrigated, and range site 26-38. The Genoa soil is in
capability subclass VllIs, nonirrigated, and range site 26-
28. Rubble land is in capability subclass Viiis,
nonirrigated.

334—Glean-Sup-Genoa association. This association
is on slopes and ridges of mountains. Slope is 15 to 50
percent. Elevation is 8,000 to 9,000 feet. The average
annual precipitation is about 16 inches, the average
annual temperature is about 44 degrees F., and the
average frost-free period is about 65 days.

This association is 35 percent Glean very stony sandy
loam, 15 to 50 percent slopes, 25 percent Sup stony
loam, 15 to 50 percent slopes, and 15 percent Genoa
extremely stony sandy loam, 15 to 30 percent slopes.
The Glean soil is on south-facing side slopes. The Sup
soil is mainly on north-facing slopes, concave side
slopes, and south-facing slopes near ridges. The Genoa
soil is on ridges.

Included with these soils in mapping are about 2
percent very gravelly clayey Chen soils (range site: 26-
28), 3 percent Rubble land on slopes below outcrops of
rock, and 10 percent Rock outcrop mostly on ridges. The
included soils, Rubble land, and Rock outcrop make up
about 15 percent of mapped areas.

The Glean soil is deep and very deep and well
drained. It formed in colluvium derived dominantly from
granitic rock. Typically, the surface is covered with 3 to
15 percent stones. The surface layer is dark grayish
brown very stony sandy loam about 2 inches thick.
Below this is 21 inches of grayish brown and dark
grayish brown very gravelly loam. The underlying
material to a depth of 60 inches is pale brown very
gravelly loam.

Permeability of the Glean soil is moderately rapid.
Available water capacity is low. Effective rooting depth
coincides with the depth to bedrock. The depth is 40 to
70 inches. Runoff is rapid, and the hazard of water
erosion is moderate. The hazard of soil blowing is slight.

The Sup soil is very deep and well drained. It formed
in colluvium derived dominantly from granitic rock.
Typically, the surface is covered with about 2 percent
stones. The surface layer is grayish brown stony loam
about 12 inches thick. The underlying material to a depth
of 60 inches is stratified, light brownish gray and pale
brown very cobbly sandy loam to extremely gravelly fine
sandy loam. :

Permeability of the Sup soil is moderately rapid.
Available water capacity is low. Effective rooting depth is
60 inches or more. Runoff is rapid, and the hazard of
water erosion is moderate. The hazard of soil blowing is
slight.

The Genoa soil is shallow and well drained. It formed
in residuum derived dominantly from granitic rock.
Typically, the surface is covered with 15 to 40 percent
stones. The surface layer is grayish brown extremely
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stony sandy loam about 2 inches thick. The subsoil is
brown extremely cobbly sandy clay loam about 17 inches
thick. Hard granitic bedrock is at a depth of 19 inches.

Permeability of the Genoa soil is moderately slow.
Available water capacity is very low. Effective rooting
depth coincides with the depth to bedrock. The depth is
12 to 20 inches. Runoff is rapid, and the hazard of water
erosion is moderate. The hazard of soil blowing is slight.

Areas of this association are used for livestock grazing
and wildlife habitat.

The potential plant community on the Glean soil is
mainly mountain big sagebrush, basin wildrye, and
western needlegrass. The present vegetation in most
areas is mainly mountain big sagebrush, basin wildrye,
and mountain brome. The production of vegetation
suitable for livestock grazing is limited by the low
available water capacity and cold soil temperatures. The
suitability of this soil for rangeland seeding is very poor.
The main limitation for seeding is steep slopes.

The potential plant community on the Sup soil is
mainly curlleaf mountainmahogany, mountain big
sagebrush, pine bluegrass, and basin wildrye. The
present vegetation in most areas is mainly curlleaf
mountainmahogany, mountain big sagebrush, and
bottlebrush squirreltail. The production of vegetation
suitable for livestock grazing is limited by the low
available water capacity and cold soil temperatures. The
suitability of this soil for rangeland seeding is very poor.
The main limitation for seeding is steep slopes.

The potential plant community on the Genoa soil is
mainly low sagebrush, Thurber needlegrass, and
Sandberg bluegrass. The present vegetation in most
areas is mainly low sagebrush, Thurber needlegrass, and
Sandberg bluegrass. The production of vegetation
suitable for livestock grazing is limited by very low
available water capacity and the cold soil temperatures.
The suitability of this soil for rangeland seeding is very
poor. The main limitations for seeding are very low
available water capacity and the extremely stony surface.

Steepness of slope on soils in this association limits
access and movement of livestock. Livestock grazing
should be managed to protect the soils from excessive
erosion and to prevent overgrazing in the less sloping
areas. Because of the very low available water capacity
and the competition from sagebrush for moisture,
desirable grasses are very slow to recover on the Genoa
soil even if grazing management is good. Cold soil
temperatures limit plant growth. Grazing therefore should
be delayed until the soil has warmed up and the plants
have achieved sufficient growth to withstand grazing
pressure.

Areas of this association are limited for roads because
of moderately steep and steep slopes, large stones, and
the shallow depth to bedrock in the Genoa soil. Because
of the underlying bedrock deep cuts should be avoided,
especially on the Genoa soil. Unless an adequate
wearing surface is maintained, stones and cobbles in the
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soil are road hazards and result in increased
maintenance cost. Cutting and filling can be reduced by
building roads in the less sloping areas. Roads should be
provided with adequate surface drainage. Erosion can be
controlled and maintenance costs reduced by stabilizing
areas that have been disturbed.

The Glean soil is in capability subclass Vile,
nonirrigated, and range site 26-38. The Sup soil is in
capability subclass Vlls, nonirrigated, and range site 26-
9. The Genoa sail is in capability subclass Vlie,
nonirrigated, and range site 26-28.

341—Gilenbrook sands, 8 to 30 percent slopes. This
undifferentiated group is on low rolling hills. Elevation is
5,500 to 6,000 feet. The average annual precipitation is
about 10 inches, the average annual temperature is
about 49 degrees F., and the average frost-free period is
about 100 days.

This undifferentiated group is 50 percent Glenbrook
sand, 8 to 15 percent slopes, and 45 percent Glenbrook
sand, 15 to 30 percent slopes. The Glenbrook sand, 8 to
15 percent slopes, is on lower side slopes and toe
slopes. The Glenbrook sand, 15 to 30 percent slopes, is
on upper side slopes. The components of this group are
so intricately intermingled that to map them separately
was not practical.

Included with these soils in mapping is about 5
percent Rock outcrop on ridges.

The Glenbrook soil, 8 to 15 percent slopes, is shallow
and somewhat excessively drained. It formed in
residuum derived dominantly from granitic rock. Typically,
the surface layer is grayish brown sand about 8 inches
thick. The underlying material to a depth of 15 inches is
light brownish gray gravelly loamy coarse sand.
Weathered granite bedrock is at a depth of 15 inches. In
small areas adjacent to the Carson City area, the surface
texture is gravelly loamy coarse sand and slopes are 4
to 8 percent.

Permeability of the Glenbrook soil, 8 to 15 percent
slopes, is rapid. Available water capacity is very low.
Effective rooting depth coincides with the depth to
bedrock. The depth is 10 to 20 inches. Runoff is
medium, and the hazard of water erosion is slight. The
hazard of soil blowing is moderate.

The Glenbrook soil, 15 to 30 percent slopes, is
shallow and somewhat excessively drained. It formed in
residuum derived dominantly from granitic rock. Typically,
the surface layer is grayish brown sand about 9 inches
thick. The underlying material to a depth of 15 inches is
light brownish gray gravelly loamy coarse sand.
Weathered granite bedrock is at a depth of 15 inches.

Permeability of the Glenbrook soil, 15 to 30 percent
slopes, is rapid. Available water capacity is very low.
Effective rooting depth coincides with the depth to
bedrock. The depth is 10 to 20 inches. Runoff is
medium, and the hazard of water erosion is slight. The
hazard of soil blowing is moderate.
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Areas of these soils are used for livestock grazing and
wildlife habitat. Some areas are used for urban
development.

The potential plant community on these soils is mainly
Wyoming big sagebrush, antelope bitterbrush, Thurber
needlegrass, and desert needlegrass. The present
vegetation in most areas is mainly Wyoming big
sagebrush and Thurber needlegrass. The production of
vegetation suitable for livestock grazing is limited by the
very low available water capacity and moderately high
average annual precipitation. Livestock grazing should
be managed to protect the soils from excessive water
erosion and soil blowing and to avoid overuse of the less
sloping areas. Loss of the surface layer results in a
severe decrease in productivity and in the potential of
the soils to produce vegetation suitable for grazing.
Because of the very low available water capacity and the
competition from sagebrush for moisture, desirable
grasses are very slow to recover even if grazing
management is good. Grazing should be delayed until
the most desirable forage plants have achieved sufficient
growth to withstand grazing pressure. The suitability of
these soils for rangeland seeding is very poor. The main
limitation for seeding is the very low available water
capacity.

The main limitations for urban development are the
strongly sloping to moderately steep slopes and the
shallow depth to bedrock. Deep cuts needed to level
sites for building can expose bedrock. Septic tank
absorption fields require special design to overcome the
limitations of slope and shallow depth.

Areas of these soils are limited for roads because of
steep slopes. In strongly sloping areas, slope and
shallow depth to soft bedrock are moderate limitations.
Because of the underlying bedrock, deep cuts should be
avoided. Roads need to be located in less sloping areas
if possible to avoid excessive cutting and filling.
Disturbed areas need to be stabilized to minimize
erosion and reduce maintenance costs. Design for roads
should provide surface drainage.

These soils are in capability subclass Vlle,
nonirrigated. They are in range site 26-18.

342—Glenbrook-Rock outcrop complex, 30 to 50
percent slopes. This complex is on rounded foothills.
Elevation is 5,000 to 5,500 feet. The average annual
precipitition is about 10 inches, the average annual
temperature is about 49 degrees F., and the average
frost-free period is about 100 days.

This complex is 75 percent Glenbrook gravelly loamy
coarse sand, 30 to 50 percent slopes, and 15 percent
Rock outcrop. The Glenbrook soil is on side slopes, and
the Rock outcrop is on ridges and crests. The
components of this complex are so intricately
intermingled that to map them separately was not
practical.

Soil Survey

Included with this complex in mapping is about 10
percent Mottsville soils on the toe slopes (range site: 26-
8).

The Glenbrook soil is shallow and somewhat
excessively drained. It formed in residuum derived
dominantly from granitic rock. The surface layer is
grayish brown gravelly loamy coarse sand about 9
inches thick. The underlying material to a depth of 15
inches is grayish brown gravelly loamy coarse sand.
Weathered granitic bedrock is at a depth of 15 inches. in
some areas the surface layer is stony.

Permeability of the Glenbrook soil is rapid. Available
water capacity is very low. Effective rooting depth
coincides with the depth to bedrock. The depth is 10 to
20 inches. Runoff is very rapid, and the hazard of water
erosion is moderate. The hazard of soil blowing is slight.

Rock outcrop consists of exposed, barren rock and
less than 10 percent soil material.

Areas of this complex are used for livestock grazing
and wildlife habitat.

The potential plant community on the Glenbrook soil is
mainly antelope bitterbrush, Wyoming big sagebrush,
desert needlegrass, and Thurber needlegrass. The
present vegetation in most areas is mainly antelope
bitterbrush, Wyoming big sagebrush, desert needlegrass,
and bottlebrush squirreltail. The production of vegetation
suitable for livestock grazing is limited by the very low
available water capacity and moderately high average
annual precipitation. Steepness of slope limits access
and movement of livestock.

Livestock grazing should be managed to protect this
soil from excessive erosion and to prevent overgrazing in
the less sloping areas. Loss of the surface layer resuilts
in a severe decrease in productivity and in the potential
of this soil to produce vegetation suitable for grazing.
Because of the very low available water capacity and the
competition from sagebrush for moisture, desirable
grasses are very slow to recover even if grazing
management is good. Grazing should be delayed until |
the more desirable forage plants have achieved
sufficient growth to withstand grazing pressure. The
suitability of this soil for rangeland seeding is very poor.
The main limitations for seeding are steep slopes and
the very low available water capacity.

Areas of this complex are limited for roads because of
steep slopes and common outcrops of rock. Cutting and
filling can be reduced by building roads in the less
sloping areas. Roads should be provided with adequate
surface drainage. Erosion can be controlled and
maintenance costs reduced by stabilizing areas that
have been disturbed.

This complex is in capability subclass Viie,
nonirrigated. it is in range site 26-18.

351—Godecke fine sandy loam. This very deep,
somewhat poorly drained soil is on smooth terraces. It
formed in alluvium derived from granite, basalt, and
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ryolite and from metamorphic and sedimentary rocks.
Slope is 0 to 2 percent. Elevation is about 4,700 feet.
The average annual precipitation is about 8 inches, the
average annual temperature is about 50 degrees F., and
the average frost-free period is about 100 days.

Typically, the surface layer is light brownish gray and
pale brown fine sandy loam about 8 inches thick. The
subsoil is pale brown clay loam about 10 inches thick.
The upper 6 inches of the substratum is pale brown
coarse sandy loam, and the lower part to a depth of 60
inches is stratified, pale brown and pale yellow loamy
sand to fine sandy loam. The lower part of the
substratum has weak silica cementation in parts. In
some areas the slope is 2 to 4 percent.

Included with this soil in mapping adjoining the Carson
City area are about 5 percent shallow, loamy, Natric
Duraquolls along drainageways (range site: 26-12) and
about 5 percent Updike Variant loam along bench areas
paralleling drainageways (range site 26-12).

Permeability of this Godecke soil is slow. Available
water capacity is moderate. Runoff is very slow, and the
hazards of water erosion and soil blowing are slight.
Effective rooting depth is limited by a seasonal high
water table at a depth of 3.5 to 5 feet from December
through May. Salt and alkali strongly affect the surface
layer and moderately affect the subsoil. This soil is
subject to rare flooding.

Areas of this soil are used for livestock grazing,
irrigated hay and pasture, urban development, and
wildlife habitat. Small areas have been reclaimed and are
used for irrigated crops.

The potential plant community on this soil is mainty
basin big sagebrush, black greasewood, basin wildrye,
and creeping wildrye. The present vegetation in most
areas is mainly black greasewood, rubber rabbitbrush,
inland saltgrass, and basin wildrye. The production of
vegetation suitable for livestock grazing is limited by the
strongly saline-alkali soil condition, moderately low
average annual precipitation, and moderate available
water capacity. Grazing should be delayed until the soil
has drained sufficiently and is firm enough to withstand
trampling by livestock. The suitability of this soil for
rangeland seeding is very poor. The main limitation for
seeding is the strongly saline-alkali soil condition.

This soil is poorly suited to hay and pasture. The main
limitations are the strongly saline-alkali soil condition and
slow infiltration. The concentration of salts and alkali in
the surface layer limits the production of plants suitable
for hay and pasture. Salt-tolerant species are more
suitable for planting than most other species. Grazing
when the soil is wet results in compaction of the surface
layer, poor tilth, and low infiltration. Annual applications
of nitrogen fertilizer are needed to maintain production of
high quality irrigated pasture.

Irrigated crops are poorly suited to this soil. The
strongly saline-alkali soil condition and slow permeability
are the main limitations. A water table that develops
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during the irrigation period generally limits the suitability
of this soil for deep-rooted crops. Furrow, border, and
corrugation irrigation methods are suited to this soil. The
method used generally is governed by the crop. Because
of the slow permeability the application of water should
be regulated so that water does not stand on the surface
and damage the crops. Intensive management is
required to reduce the salinity and maintain productivity.
Returning crop residue to the soil or regularly adding
other organic matter improves fertility, reduces crusting,
and increases the water intake rate. The content of salts
and alkali can be reduced by using soil amendments,
such as gypsum, by leaching, and by carefully applying
irrigation water. The rate of application of irrigation water
should be regulated to prevent a rise in the level of the
water table.

The main limitations for urban development are rare
flooding, a deep seasonal water table, poor filtration of
septic tank effluent, and unstable sidewalls in cutbanks.
Buildings should be located above the expected flood
plain. Special design of footings is needed to overcome
the moderately expandable clay. Plants that tolerate a
seasonal high water table and droughtiness should be
selected. Septic tank absorption fields do not function
properly because of wetness; the poorly filtered effluent
is a hazard to contamination of ground water.

Areas of this soil are limited for roads because of
severe frost heave. Trafficability of roads can be
improved by providing a stable base, an adequate
wearing surface, and surface drainage.

This soil is in capability subclass Vs, irrigated, and
Vlis, nonirrigated. It is in range site 26-12.

362—Gralic-Rock outcrop complex, 8 to 50 percent
slopes. This complex is on slopes of mountains.
Elevation is 7,500 to 9,500 feet. The average annual
precipitation is about 35 inches, the average annual
temperature is about 37 degrees F., and the average
frost-free period is about 40 days.

This complex is 45 percent Gralic extremely stony very
fine sandy loam, 30 to 50 percent slopes, 25 percent
Gralic extremely stony very fine sandy loam, 8 to 15
percent slopes, and 15 percent Rock outcrop. The Gralic
soil, 30 to 50 percent slopes, is on side slopes, the
Gralic soil, 8 to 15 percent slopes, is on toe slopes and
pediments, and Rock outcrop is on ridges. The
components of this complex are so intricately
intermingled that to map them separately was not
practical.

Included with this complex in mapping are about 10
percent Vicee Variant soils that have a dark surface
layer and are on convex upper side slopes (woodland
site: Pine-fir woodland) and about 5 percent loamy-
skeletal, mixed Lithic Cryorthents that are shallow to
bedrock and on ridges (woodiand site: Pine-fir
woodland). The included soils make up about 15 percent
of mapped areas.
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The Gralic soil, 30 to 50 percent slopes, is very deep
and well drained. It formed in colluvium derived
dominantly from metavolcanic rock. Typically, the surface
is covered with a mat of pine needles about 1 inch thick.
The surface layer is brown extremely stony very fine
sandy loam about 3 inches thick. The underlying material
to a depth of 60 inches is pale brown extremely gravelly
very fine sandy loam.

Permeability of the Gralic soil, 30 to 50 percent slopes,
is moderately rapid. Available water capacity is low.
Effective rooting depth is 60 inches or more. Runoff is
very rapid, and the hazard of water erosion is moderate.
The hazard of soil blowing is slight.

The Gralic soil, 8 to 15 percent slopes, is very deep
and well drained. It formed in colluvium derived
dominantly from metavolcanic rock. Typically, the surface
is covered with a mat of pine needles about 2 inches
thick. The surface layer is brown extremely stony very
fine sandy loam about 6 inches thick. The underlying
material to a depth of 60 inches is pale brown extremely
gravelly very fine sandy loam.

Permeability of the Gralic soil, 8 to 15 percent slopes,
is moderately rapid. Available water capacity is low.
Effective rooting depth is 60 inches or more. Runoff is
medium, and the hazards of water erosion and soil
blowing are slight.

Rock outcrop consists of exposed bedrock and less
than 10 percent soil material.

Areas of this complex are used for woodland and
wildlife habitat.

The Gralic soils are suited to the production of
California red fir. Based on a site index of 25, the
potential production per acre of merchantable timber is
7,050 cubic feet or 35,050 board feet (Scribner rule). The
main concerns in producing and harvesting trees are the
extremely stony surface, low available water capacity,
and moderate hazard of erosion on steep slopes. Stones
on the surface can interfere with the use of equipment.
Conventional methods of harvesting are difficult to use in
steep areas because of the steepness of slope and the
moderate hazard of erosion. Highlead or other cable
logging methods can be used for harvesting trees. Use
of these methods is limited from December through
June. The low available water capacity generally
influences seedling survival. Plant competition delays
natural regeneration but does not prevent the eventual
development of a fully stocked, normal stand of trees.
Hand planting of nursery stock is generally necessary to
establish or improve a stand.

" Areas of this complex are limited for roads because of
the steep slopes, moderate frost heave, and the
extremely stony surface. Cutting and filling can be
reduced by building roads in the less sloping areas.
Roads should be provided with adequate surface
drainage. Erosion can be controlled and maintenance
costs reduced by stabilizing areas that have been
disturbed. Unless an adequate wearing surface is

Soil Survey

maintained, stones and cobbles in the soil are road
hazards and result in increased maintenance cost.

This complex is in capability subclass Vlis,
nonirrigated.

363—Gralic-Rock outcrop complex, 50 to 75
percent slopes. This complex is on slopes of
mountains. Elevation is 7,500 to 9,500 feet. The average
annual precipitation is about 35 inches, the average
annual temperature is about 37 degrees F., and the
average frost-free period is about 40 days.

This complex is 75 percent Gralic very stony fine
sandy loam, 50 to 75 percent slopes, and 15 percent
Rock outcrop. The Gralic soil is on side slopes, and
Rock outcrop is on ridges and side slopes. The
components of this complex are so intricately
intermingled that to map them separately was not
practical.

Included with this complex in mapping is about 10
percent loamy-skeletal, mixed Lithic Cryorthents that are
shallow to bedrock and are on ridges (woodland site:
Pine-fir woodland).

The Gralic soil is very deep and well drained. It formed
in colluvium derived dominantly from metavolcanic rock.
Typically, the surface is covered with a mat of pine
needles about 1 inch thick. The surface is brown very
stony fine sandy loam about 4 inches thick. The
underlying material to a depth of 60 inches is pale brown
extremely gravelly very fine sandy loam.

Permeability of the Gralic soil is moderately rapid.
Available water capacity is low. Effective rooting depth
coincides with the depth to bedrock. The depth is 60
inches or more. Runoff is very rapid, and the hazard of
water erosion is moderate. The hazard of soil blowing is
slight.

Rock outcrop consists of exposed bedrock and less
than 10 percent soil material.

Areas of this complex are used for woodland and
wildlife habitat.

The Gralic soil is suited to the production of California
red fir. Based on a site index of 25, the potential
production per acre of merchantable timber is 7,000
cubic feet or 35,000 board feet (Scribner rule) from an
even-aged, fully stocked stand of trees 100 years oid.
The main concerns in producing and harvesting trees are
the very stony surface, very steep slopes, moderate
erosion hazard, and low available water capacity. Stones
on the surface can interfere with the use of equipment.
Conventional methods of harvesting are difficult because
of the steepness of slope and the moderate hazard of
erosion. Highlead or other cable logging methods can be
used for harvesting trees. Use of these methods is
limited during December through June. The low available
water capacity generally influences seedling survival.
Plant competition delays natural regeneration but does
not prevent the eventual development of a fully stocked,
normal stand of trees.
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Areas of this complex are limited for roads because of
the very steep slopes. Cutting and filling can be reduced
by building roads in the less sloping areas. Roads should
be provided with adequate surface drainage. Erosion can
be controlled and maintenance cost reduced by
stabilizing areas that have been disturbed.

This complex is in capability subclass Vlls,
nonirrigated.

371—Graylock extremely stony loamy coarse
sand, 30 to 50 percent slopes. This deep, excessively
drained soil is on side slopes of mountains. It formed in
colluvium derived from granitic rock. Elevation is 7,500 to
9,000 feet. The average annual precipitation is about 35
inches, the average annual temperature is about 38
degrees F., and the average frost-free period is about 35
days.

Typically, the surface is covered with a mat of pine
needles and duff about 3 inches thick. The surface layer
is grayish brown extremely stony loamy coarse sand
about 5 inches thick. The underlying material to a depth
of 42 inches is light brownish gray extremely stony loamy
coarse sand. Hard granite bedrock is at a depth of 42
inches.

Included with this soil in mapping are about 7 percent
Witefels soils that have less than 35 percent rock
fragments in the profile and are on concave side slopes
(woodland site: Pine-fir woodland), 5 percent Temo soils
on ridges (woodland site: Pine-fir woodland), and 3
percent Rock outcrop. The included soils and Rock
outcrop make up about 15 percent of mapped areas.

Permeability of this Graylock soil is rapid. Available
water capacity is very low. Effective rooting depth
coincides with the depth to bedrock. The depth is 40 to
60 inches. Runoff is very rapid, and the hazard of water
erosion is moderate. The hazard of soil blowing is slight.

Areas of this soil are used for woodland and wildlife
habitat.

This soil is suited to the production of California red fir.
Based on a site index of 28, the potential production per
acre of merchantable timber is 7,710 cubic feet or
40,720 board feet (Scribner rule) from an even-aged,
fully stocked stand of trees 100 years old. The main
concerns in producing and harvesting are the steep
slopes and extreme stoniness. Stones on the surface
can interfere with the use of equipment. Conventional
methods of harvest are difficut to use because of the
steepness of slope. Highlead or other cable logging
methods can be used for harvesting trees. Use of these
methods is limited during November through May.
Reforestation after harvesting must be carefully
managed to reduce competition from undesirable
understory plants. Plant competition delays natural
regeneration but does not prevent the eventual
development of a fully stocked, normal stand of trees.
The very low available water capacity generally
influences seedling survival in areas where understory
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plants are numerous. The steepness of slope limits the
kinds of equipment that can be used in forest
management. Hand planting of nursery stock is generally
necessary to establish or improve a stand. Management
that minimizes the risk of erosion is essential in
harvesting.

Areas of this soil are limited for roads because of
steep slopes and extreme stoniness. Stones in the soil
are road hazards and result in increased maintenance
costs, unless an adequate wearing surface is maintained.
Roads should be located in less sloping areas if possible
to avoid excessive cutting and filling. Disturbed areas
need to be stabilized to minimize erosion and reduce
maintenance costs. Roads should be designed to
provide surface drainage. Special design of roads is
needed to overcome the slope limitation.

This soil is in capability subclass Vlis, nonirrigated.

372—Graylock extremely stony loamy coarse
sand, 50 to 75 percent slopes. This deep, excessively
drained soil is on side slopes of mountains. It formed in
colluvium derived dominantly from granitic rock.
Elevation is 7,500 to 8,500 feet. The average annual
precipitation is about 35 inches, the average annual
temperature is about 38 degrees F., and the average
frost-free period is about 35 days.

Typically, the surface is covered with a mat of pine
needles and duff about 2 inches thick. The surface layer
is grayish brown extremely stony loamy coarse sand
about 3 inches thick. The underlying material to a depth
of 42 inches is light grayish brown extremely stony loamy
coarse sand. Hard granite bedrock is at a depth of 42
inches.

Included with this soil in mapping are about 7 percent
Witefels soils that have less than 35 percent rock
fragments in the profile and are on concave side slopes
(woodland site: Pine-fir woodland), 5 percent Temo soils
that are shallow to bedrock and on ridges (woodland
site: Pine-fir woodland), and 3 percent Rock outcrop.
The included soils and Rock outcrop make up about 15
percent of mapped areas.

Permeability of this Graylock soil is rapid. Available
water capacity is very low. Effective rooting depth
coincides with the depth to bedrock. The depth is 40 to
60 inches. Runoff is very rapid, and the hazard of water
erosion is moderate. The hazard of soil blowing is slight.

Areas of this soil are used for woodland and wildlife
habitat.

This soil is suited to the production of California red fir.
Based on a site index of 28, the potential production per
acre of merchantable timber is 7,710 cubic feet or
40,720 board feet (Scribner rule) from an even-aged,
fully stocked stand of trees 100 years old. The main
concerns in producing and harvesting trees are the very
steep slopes, extreme stoniness, and severe plant
competition. Stones on the surface can interfere with the
use of equipment. Management that minimizes the risk
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of erosion is essential in harvesting trees. Conventional
methods of harvesting are difficult to use because of the
steepness of the slope. Highlead or other cable logging
methods can be used. Use of these methods is limited
during November through May. Reforestation after
harvesting must be carefully managed to reduce
competition from undesirable understory plants. Plant
competition delays natural regeneration but does not
prevent the eventual development of a fully stocked,
normal stand of trees. The very low available water
capacity generally influences seedling survival in areas
where understory plants are numerous. Hand planting of
nursery stock is generally necessary to establish or
improve a stand. The steepness of slope limits the kinds
of equipment that can be used in forest management.

Areas of this soil are limited for roads because of the
very steep slopes and extreme stoniness. Stones in the
soil are road hazards and result in increased
maintenance costs, unless an adequate wearing surface
is maintained. Roads should be located in the less
sloping areas if possible to avoid excessive cutting and
filling. Disturbed areas need to be stabilized to minimize
erosion and reduce maintenance costs. Roads should be
designed to provide surface drainage. Special design of
roads is needed to overcome the slope limitation.

This soil is in capability subclass Vlls, nonirrigated.

381—Greenbrae fine sandy loam, 0 to 4 percent
slopes. This very deep, well drained soil is on alluvial
fans. It formed in alluvium derived from mixed sources of
rock. Elevation is 5,000 to 5,500 feet. The average
annual precipitation is about 8 inches, the average
annual temperature is about 50 degrees F., and the
average frost-free period is about 100 days.

Typically, the surface layer is light brownish gray fine
sandy loam about 7 inches thick. The subsoil is brown
sandy clay loam about 23 inches thick. The substratum
to a depth of 60 inches or more is pale brown, stratified
gravelly fine sandy loam and sandy loam.

included with this soil in mapping are about 5 percent
Haybourne soils on the younger surfaces of alluvial fans
(range site: 26-16) and 5 percent Brockliss Variant soils,
drained, along drainageways (range site: 26-30).

Permeability of this Greenbrae soil is slow. Available
water capacity is high. Effective rooting depth is 60
inches or more. Runoff is slow, and the hazards of water
erosion and soil blowing are slight.

Most areas of this soil are used for livestock grazing
and wildlife habitat. Areas are suitable for irrigated crops
and urban development.

The potential plant community on the Greenbrae soil is
mainly Wyoming big sagebrush, Anderson peachbrush,
Thurber needlegrass, and Indian ricegrass. The present
vegetation in most areas is mainly Wyoming big
sagebrush, Thurber needlegrass, and bottlebrush
squirreltail. The production of vegetation suitable for
livestock grazing is limited by the moderately low
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-average annual precipitation. Grazing should be delayed

until the soil is firm and the more desirable forage plants
have achieved sufficient growth to withstand grazing
pressure. The suitability of this soil for rangeland seeding
is poor. The main limitation for seeding is moderately low
average annual precipitation.

Areas of this soil are moderately limited for roads
because of moderately low strength in the soil and
moderate frost heave. Trafficability of roads can be
improved by providing a stable base, an adequate
wearing surface, and surface drainage.

This soil is in capability subclass lle, irrigated, and Vis,
nonirrigated. It is in range site 26-16.

382—Greenbrae gravelly fine sandy loam, 4 to 8
percent slopes. This very deep, well drained soil is on
alluvial fans. It formed in alluvium derived from mixed
sources of rock. Elevation is 5,000 to 5,500 feet. The
average annual precipitation is about 8 inches, the
average annual temperature is about 50 degrees F., and
the average frost-free period is about 100 days.

Typically, the surface layer is grayish brown and pale
brown gravelly fine sandy loam about 9 inches thick. The
subsoil is brown sandy clay loam about 19 inches thick.
The substratum to a depth of 60 inches or more is pale
brown, stratified gravelly sandy loam and sandy loam.

Included with this soil in mapping is about 5 percent
Haybourne soils on upper parts of the alluvial fans.

Permeability of this Greenbrae soil is slow. Available
water capacity is high. Effective rooting depth is 60
inches or more. Runoff is medium, and the hazards of
water erosion and soil blowing are slight.

Most areas of this soil are used for livestock grazing
and wildlife habitat. Areas are suitable for irrigated crops
and urban development.

The potential plant community on this Greenbrae soil
is mainly Wyoming big sagebrush, Anderson peachbrush,
Thurber needlegrass, and Indian ricegrass. The present
vegetation in most areas is mainly Wyoming big
sagebrush and Thurber needlegrass. The production of
vegetation suitable for livestock grazing is limited by
moderately low average annual precipitation. Grazing
needs to be delayed until the soil is firm and the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure. Livestock grazing should
be managed to protect this soil from excessive erosion.
The suitability of this soil for rangeland seeding is poor.
The main limitation for seeding is moderately low
average annual precipitation.

Areas of this soil are moderately limited for roads
because of the moderately low strength and moderate
frost heave. Trafficability of roads can be improved by
providing a stable base, an adequate wearing surface,
and surface drainage.

This soil is in capability subclass llie, irrigated, and Vis,
nonirrigated. It is in range site 26-16.




Douglas County Area, Nevada

391—Haybourne sand, 0 to 4 percent slopes. This
very deep, well drained soil is on alluvial fans. It formed
in alluvium derived from mixed sources of rock. Elevation
is 4,700 to 4,800 feet. The average annual precipitation
is about 8 inches, the average annual temperature is
about 50 degrees F., and the average frost-free period is
about 100 days.

Typically, the surface layer is pale brown sand about
10 inches thick. The subsoil is brown sandy loam about
19 inches thick. The substratum to a depth of 60 inches
or more is stratified, pale brown sandy loam to coarse
sand.

Included with this soil in mapping is about 5 percent
Toll soils on stabilized sandy dunes (range site: 26-20).

Permeability of this Haybourne soil is moderately rapid.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight. The hazard of soil
blowing is moderate. This soil is subject to rare flooding.

Areas of this soil are used for livestock grazing and
wildlife habitat. Areas are suited to irrigated crops if
irrigation water is made available.

The potential plant community on the Haybourne soil
is mainly Wyoming big sagebrush, needleandthread, and
Indian ricegrass. The present vegetation in most areas is
mainly Wyoming big sagebrush, Douglas rabbitbrush, and
bottlebrush squirreltail. The production of vegetation
suitable for livestock grazing is limited by the moderate
available water capacity and moderately low average
annual precipitation. Grazing should be delayed until the
more desirable forage plants have achieved sufficient
growth to withstand grazing pressure, and grazing should
be managed to protect the soil from excessive soil
blowing. The suitability of this soil for rangeland seeding
is very poor. The main limitation for seeding is the sandy
surface layer.

Areas of this soil are limited for roads because of rare
flooding and the moderate hazard of frost heave.
Structures to protect this soil from flash flooding are
difficult to establish and maintain. Trafficability of roads
can be improved by providing a stable base, an
adequate wearing surface, and surface drainage.

This soil is in capability subclass llis, irrigated, and
VlIs, nonirrigated. It is in range site 26-20.

392—Haybourne loam, 0 to 2 percent slopes. This
very deep, well drained soil is on smooth alluvial fans. It
formed in alluvium derived dominantly from mixed
sources of rock. Elevation is 4,700 to 4,800 feet. The
average annual precipitation is about 8 inches, the
average annual temperature is about 50 degrees F., and
the average frost-free period is about 100 days.

Typically, the surface layer is pale brown and brown
loam about 6 inches thick. Next is about 19 inches of
brown sandy loam. The substratum to a depth of 60
inches or more is stratified, brown, pale brown, and light
brownish gray loamy sand and coarse sand. Adjoining
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the Carson City area, the surface layer is sandy loam. In
some areas, the surface layer is very stony, and the
substratum is very gravelly.

Included with this soil in mapping is about 10 percent
Toll soils on stabilized sand dunes (range site: 26-20),

Permeability of this Haybourne soil is moderately rapid.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is very slow, and the
hazards of water erosion and soil blowing are slight. This
soil is subject to rare flooding during prolonged, high-
intensity storms.

Most areas of this soil are used for livestock grazing,
urban development, and wildlife habitat. A few areas are
used for irrigated crops.

The potential plant community on this soil is mainly
Wyoming big sagebrush, Anderson peachbrush, Thurber
needlegrass, and Indian ricegrass. The present
vegetation in most areas is mainly Wyoming big
sagebrush, Douglas rabbitbrush, and bottlebrush
squirreltail. The production of vegetation suitable for
livestock grazing is limited by moderately low average
annual precipitation and moderate available water
capacity. Grazing should be delayed until the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure. The suitability of this soil
for rangeland seeding is poor. The main limitation for
seeding is moderately low average annual precipitation.

This soil is suited to irrigated crops. It is limited mainly
by the moderate available water capacity. Furrow,
border, corrugation, and sprinkler irrigation methods are
suited to this soil. Because this soil is droughty, light and
frequent applications of irrigation water are needed.
Leveling is needed for the efficient application and
removal of irrigation water. Maintaining crop residue on
the surface helps to maintain tilth and organic matter
content. Crops respond to nitrogen and phosphorous
fertilizers.

The main limitations for urban development are rare
flooding, inadequate filtration of septic tank effluent, and
unstable sidewalls of cutbanks. Buildings should be
located above the expected flood level. Cutbanks are
not stable and are subject to slumping. The moderate to
high density housing developments need community
sewer systems to prevent contamination of water
supplies as a result of seepage.

Areas of this soil are moderately limited for roads
because of rare flooding and the moderate hazard of
frost heaving. Structures to protect this soil from flash
flooding are difficult to establish and maintain.
Trafficability of roads can be improved by providing a
stable base, an adequate wearing surface, and surface
drainage.

This soit is in capability subclass llls, irrigated, and Vls,
nonirrigated. It is in range site 26-16.

393—Haybourne loam, 2 to 4 percent slopes. This
very deep, well drained soil is on alluvial fans. It formed
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in alluvium derived from mixed sources of rock. Elevation
is 4,700 to 4,800 feet. The average annual precipitation
is about 8 inches, the average annual temperature is
about 50 degrees F., and the average frost-free period is
about 100 days.

Typically, the surface layer is pale brown loam about 6
inches thick. The subsoil is brown sandy loam about 19
inches thick. The substratum to a depth of 60 inches or
more is stratified, brown and pale brown fine sandy loam
to coarse sand. In some areas the surface layer is sandy
loam.

Included with this soil in mapping adjoining the Carson
City area are about 5 percent coarse-loamy, mixed,
mesic Aridic Haploxerolls on moderately steep alluvial
fans (range site: 26-16) and about 5 percent coarse-
loamy, mixed, mesic Xeric Torriorthents on inset alluvial
fans (range site: 26-20). The included soils make up
about 10 percent of mapped areas.

Permeability of this Haybourne soil is moderately rapid.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is slow, and the
hazards of water erosion and soil blowing are slight. This
soil is subject to rare flooding.

Areas of this unit are usea for livestock grazing, urban
development, and wildlife habitat. Areas are suitable for
irrigated crops if irrigation water is made available.

The potential plant community on this soil is mainly
Wyoming big sagebrush, Anderson peachbrush, Thurber
needlegrass, and Indian ricegrass. The present
vegetation in most areas is mainly Wyoming big
sagebrush, Douglas rabbitbrush, and bottlebrush
squirreltail. The production of vegetation suitable for
livestock grazing is limited by the moderately low
average annual precipitation and moderate available
water capacity. Grazing should be delayed until the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure. The suitability of this soil
for rangeland seeding is poor. The main limitations for
seeding are the moderate available water capacity and
moderately low average annual precipitation.

The main limitations for urban development are rare
flooding, inadequate filtration of septic tank effluent, and
unstable sidewalls of cutbanks. Buildings should be
located above the expected flood level. Cutbanks are
not stable and are subject to slumping. Community
sewer systems are needed in moderate to high density
housing developments to prevent contamination of water
supplies as a result of seepage.

Areas of this soil are limited for roads because of rare
flooding and the moderate hazard of frost heaving.
Structures to protect this soil from flash flooding are
difficult to establish and maintain. Trafficability of roads
can be improved by providing a stable base, an
adequate wearing surface, and surface drainage.

This soil is in capability subclass llle, irrigated, and Vs,
nonirrigated. It is in range site 26-16.
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394—Haybourne fine sandy loam, gravelly
substratum, 0 to 2 percent slopes. This very deep,
well drained soil is on inset alluvial fans along
drainageways. It formed in alluvium derived dominantly
from mixed sources of rock. Elevation is 4,700 to 5,100
feet. The average annual precipitation is about 8 inches,
the average annual temperature is about 50 degrees F.,
and the average frost-free period is about 100 days.

Typically, the surface layer is light brownish gray fine
sandy loam about 20 inches thick. The subsoil and upper
part of the substratum are stratified, grayish brown loamy
sand and fine sandy loam about 20 inches thick. The
lower part of the substratum to a depth of 60 inches or
more is stratified, light brownish gray cobbly sand and
very gravelly fine sand. Depth to the gravelly and cobbly
substratum ranges from 40 to 48 inches.

Included in this soil in mapping is about 10 percent
extremely gravelly Torriorthents intermingled with the
Haybourne soils on inset alluvial fans (range site: 26-16).

Permeability of this Haybourne soil is moderately rapid.
Available water capacity is low. Effective rooting depth is
60 inches or more. Runoff is very slow, and the hazards
of water erosion and soil blowing are slight. This soil is
subject to rare flooding. Channeling and deposition are
common along streambanks.

Most areas of this soil are used for livestock grazing
and wildlife habitat. A few areas are used for urban
development. Areas are suitable for irrigated crops if
irrigation water is made available.

The potential plant community on this soil is mainly
Wyoming big sagebrush, Anderson peachbrush, and
Thurber needlegrass. The present vegetation in most
areas is mainly Wyoming big sagebrush, Douglas
rabbitbrush, and bottlebrush squirreltail. The production
of vegetation suitable for livestock grazing is limited by
moderately low average annual precipitation and low
available water capacity. Grazing should be delayed until
the soil is firm and the more desirable forage plants have
achieved sufficient growth to withstand grazing pressure.
The suitability of this soil for rangeland seeding is poor.
The main limitation for seeding is the moderately low
average annual precipitation.

The main limitations for urban development are rare
flooding, unstable sidewalls in cutbanks, and inadequate
filtration of septic tank effluent. Buildings should be
located above the expected flood level. Cutbanks are
not stable and are subject to slumping. Because the
substratum is rapidly permeable, special design for
septic tank absorption fields is needed to avoid pollution
of ground water or nearby water supplies.

Areas of this soil are limited for roads because of rare
flooding and the moderate hazard of frost heaving.
Flooding can be controlled by use of major flood control
structures. Local roads and streets require a special
base in some areas to avoid frost heave damage.
Trafficability of roads can be improved by providing a
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stable base, an adequate wearing surface, and surface
drainage.

This soil is in capability subclass llls, irrigated, and
Vile, nonirrigated. It is in range site 26-16.

401—Heidtman clay loam. This very deep, somewhat
poorly drained soil is on flood plains. It formed in

alluvium derived from granite and a wide variety of rocks.

Slope is 0 to 2 percent. Elevation is about 4,700 feet.
The average annual precipitation is about 8 inches, the
average annual temperature is about 50 degrees F., and
the average frost-free period is about 100 days.

Typically, the surface layer is gray clay loam about 7
inches thick. The subsoil and upper part of the
underlying material is grayish brown, stratified clay loam
and loam about 40 inches thick. Below this to a depth of
60 inches or more is light brownish gray sand. In some
areas the soil is slightly affected by salt and alkali.

Included with this soil in mapping is 5 percent areas of
soils that are not flooded.

Permeability of this Heidtman soil is moderately slow.
Available water capacity is high. Runoff is very slow, and
the hazards of water erosion and soil blowing are slight.
Effective rooting depth is limited by a seasonal high
water table at a depth of 3 to 5 feet from December
through May. This soil is subject to occasional brief
flooding in December through March. The subsoil and
upper part of the underlying material are slightly affected
by salt and alkali.

Areas of this soil are used for irrigated hay, pasture,
and crops and for urban development and wildlife
habitat.

This Heidtman soil is well suited to hay and pasture.
The main limitations are the slight concentrations of salt
and alkali in the upper part of the underlying material
and the occasional flooding. To establish and maintain
structures to protect this soil from flooding is difficult.
Salt-tolerant grasses and legumes grow well if adequate
nitrogen fertilizer is used. Grazing when the soil is wet
results in compaction of the surface layer, poor tilth, and
low infiltration. Leveling helps to insure the uniform
application of water. Because of the water table, cuts
required for leveling should be less than 18 inches deep.

This soil is suited to irrigated crops. It is limited mainly
by occasional flooding and by slight concentrations of
salt and alkali in the up}.r part of the underlying
material. The water table that develops during the
irrigation period generally limits the suitability of this soil
for deep-rooted crops. Deep drainage of this soil is
difficult because of low position and the lack of grade to
an outlet. The content of salts and alkali can be reduced
by soil amendments, such as gypsum, by leaching, and
by carefully applying irrigation water. The rate of
application of irrigation water should be regulated to
prevent a rise in the level of the water table. Furrow,
border, and corrugation irrigation methods are suited to
this soil. The method used generally is governed by the
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crop. Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.

The main limitations for urban development are
occasional flooding, a seasonal high water table,
moderately slow permeability, and unstable sidewalls in
cutbanks. Buildings should be located above the
expected flood level. Septic tank absorption fields do not
function properly because of wetness and the
moderately slow permeability. Cutbanks are not stable
and are subject to slumping.

Areas of this soil are limited for roads because of
occasional flooding, low strength in the soil, and severe
frost heaving. Major flood control structures help control
flooding. Roads are difficult to maintain because of the
moderate content of clay that has low strength when
wet. Local roads and streets require a special base in
some areas to avoid frost heave damage. Roads need
surface drainage.

This soil is in capability subclass llw, irrigated.

402—Heidtman clay loam, clay substratum. This
very deep, somewhat poorly drained soil is on flood
plains. It formed in alluvium derived dominantly from
granite and a wide variety of rocks. Slope is 0 to 2
percent. Elevation is about 4,700 feet. The average
annual precipitation is about 8 inches, the average
annual temperature is about 50 degrees F., and the
average frost-free period is about 100 days.

Typically, the surface layer is gray clay loam about 7
inches thick. The upper 33 inches of the underlying
material is grayish brown, stratified clay loam and loam,
and the lower part to a depth of 60 inches is light
brownish gray clay.

Included with this soil in mapping east of Genoa is
about 5 percent areas of soils that are strongly affected
by salt and alkali.

Permeability of this Heidtman soil is moderately slow
to a depth of 40 inches and slow below this depth.
Available water capacity is high. Runoff is very slow, and
the hazards of water erosion and soil blowing are slight.
Effective rooting depth is limited by a seasonal high
water table at a depth of 4 to 5 feet from December
through May. Water is perched above the clay
substratum during the irrigation season. This soil is
subject to occasional brief flooding from December
through March. The surface layer is slightly affected by
salt and alkali.

Areas of this soil are used for irrigated hay, pasture,
and crops and for wildlife habitat.

This soil is well suited to crops, hay, and pasture. The
main limitations are slow permeability of the underlying
material, slight concentrations of salt and alkali in the
upper part of the substratum, and occasional flooding.
Flooding can damage irrigation structures and cause
silting of ditches. Salt-tolerant grasses and legumes grow
well if adequate fertilizer is used. Grazing when the soil
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is wet results in compaction of the surface layer, poor
titth, and low infiltration. Leveling helps to insure the
uniform application of water. Because of the water table,
cuts for leveling should be less than about 18 inches
deep.

The content of salts and alkali in the surface layer of
this soil can be reduced by soil amendments, such as
gypsum, by leaching, and by carefully applying irrigation
water. Deep drainage of this soil is difficult because of
low position, the lack of grade to an outlet, and slow
permeability. Border and corrugation irrigation methods
are suited to this soil. The method used generally is
governed by the crop. Irrigation water must be applied
carefully to prevent a rise in the water table and an
increase of salt and alkali. Returning all crop residue to
the soil and using a cropping system that includes
grasses, legumes, or grass-legume mixtures help to
maintain fertility and tilth. Crops respond to nitrogen and
phosphorous fertilizers.

Areas of this soil are limited for roads because of low
strength of the soil, occasional flooding, and severe frost
heave. Roads are difficult to maintain because of the
presence of clay, which has low strength when wet.
Flooding can be controlled by the use of major flood
control structures. Local roads and streets in some areas
require a special base to avoid frost heave damage.
Roads need surface drainage.

This soil is in capability subclass llw, irrigated.

411—Henningsen loam. This very deep, somewhat
poorly drained soil is on low terraces and flood plains. It
formed in alluvium derived dominantly from granite, but
also from basalt, andesite, rhyolite, gneiss, and slate.
Slope is 0 to 2 percent. Elevation is about 4,700 feet.
The average annual precipitation is about 8 inches, the
average annual temperature is about 50 degrees F., and
the average frost-free period is about 100 days.

Typically, the surface layer is grayish brown loam
about 13 inches thick. The underlying material to a depth
of 60 inches is grayish brown very gravelly loamy coarse
sand and very gravelly coarse sand.

Included with this soil in mapping is about 5 percent
areas of soils that are rarely flooded.

Permeability of this Henningsen soil is very rapid.
Available water capacity is low. Effective rooting depth is
limited by a seasonal high water table at a depth of 3 to
5 feet from December to May. Runoff is very slow, and
the hazards of water erosion and soil blowing are slight.
This soil is subject to occasional, brief flooding from
December to March.

Areas of this soil are used for irrigated hay and
pasture, urban development, and wildlife habitat. Areas
are suitable for irrigated crops but are limited by low
available water capacity.

This soil is suited to hay and pasture. Irrigation water
can be applied by the border and corrugation methods.
Because this soil is droughty, light and frequent
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applications of irrigation water are needed. Leveling
helps to insure the uniform application of water. Because
of the limited depth to gravel and sand, cuts required for
leveling should be less than 6 inches deep. Grazing
should be delayed until the soil is firm and the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure. Annual applications of
nitrogen fertilizer are needed to maintain production of
high quality irrigated pasture.

The main limitations for urban development are
occasional flooding, a deep seasonal high water table,
unstable sidewalls in cutbanks, and poor filtration of
septic tank effluent. Drainage should be provided for
buildings with basements and crawl spaces. Buildings
need to be located above the expected flood level.
Cutbanks are not stable and are subject to slumping.
Septic tank absorption fields do not function properly
because of wetness, and contamination of ground water
by poorly filtered effluent is a hazard.

Areas of this soil are limited for roads because of
occasional flooding. Major flood control structures help
to control flooding.

This soil is in capability subclass IVw, irrigated.

412—Henningsen loam, wet. This very deep,
somewhat poorly drained soil is on low lying terraces
and flood plains. The drainage has been altered. This
soil formed in alluvium derived dominantly from granite,
but also from basalt, andesite, rhyolite, gneiss, and slate.
Slope is 0 to 2 percent. Elevation is about 4,700 feet.
The average annual precipitation is about 8 inches, the
average annual temperature is about 50 degrees F., and
the average frost-free period is about 100 days.

Typically, the surface layer is grayish brown loam
about 13 inches thick. The underlying material to a depth
of 60 inches is grayish brown very gravelly loamy coarse
sand and very gravelly coarse sand. In some areas near
Minden and Gardnerville, the surface layer is gravelly
clay loam.

Included with this soil in mapping is about 10 percent

. areas of soils that are rarely flooded.

Permeability of this Henningsen soil is very rapid.

-Available water capacity is low. Effective rooting depth is

limited by a seasonal high water table at a depth of 2 to
3 feet from December through May. Runoff is very slow,
and the hazards of water erosion and soil blowing are
slight. This soil is subject to frequent, brief flooding in
December through March.

Most areas of this soil are used for irrigated hay and
pasture and for wildlife habitat. A few areas are used for
urban development. Irrigated areas are suitable for
shallow-rooted crops.

This soil is suited to hay and pasture. The main
limitation is low available water capacity. lrrigation water
can be applied by the border and corrugation methods.
Because this soil is droughty, and to prevent raising the
moderately deep seasonal high water table, light and
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frequent applications of irrigation water are needed.
Leveling helps to insure the uniform application of water.
Because of the limited depth to water and the gravelly
substratum, cuts required for leveling should be less than
6 inches deep. Grazing should be delayed until the soil is
firm and the more desirable forage plants have achieved
sufficient growth to withstand grazing pressure. Annual
applications of nitrogen fertilizer are needed to maintain
production of high quality irrigated pasture.

The main limitations for urban development are the
moderately deep seasonal high water table, frequent
flooding, unstable sidewalls in cutbanks, and poor
filtration of septic tank effluent. Drainage should be
provided for buildings with basements and crawl spaces.
Buildings need to be located above the expected flood
level. Cutbanks are not stable and are subject to
slumping. Septic tank absorption fields do not function
properly because of wetness. The poorly filtered effluent
is a hazard for contamination of the ground water supply.

Areas of this soil are limited for roads because of
frequent flooding. Flooding can be controlled by use of
major flood control structures.

This soil is in capability subclass IVw, irrigated.

413—Henningsen gravelly loam. This very deep,
somewhat poorly drained soil is on low terraces and
flood plains. It formed in alluvium derived dominantly
from granite but also from basalt, andesite, rhyolite,
gneiss, and slate. Slope is 0 to 2 percent. Elevation is
about 4,700 feet. The average annual precipitation is
about 8 inches, the average annual temperature is about
50 degrees F., and the average frost-free period is about
100 days.

Typically, the surface layer is grayish brown gravelly
loam about 13 inches thick. The underlying material to a
depth of 60 inches is grayish brown very gravelly loamy
coarse sand and extremely gravelly coarse sand.

Included with this soil in mapping is about 10 percent
areas of soils that are rarely flooded.

Permeability of this Henningsen soil is very rapid.
Available water capacity is low. Effective rooting depth is
limited by a seasonal high water table at a depth of 3 to
5 feet from December through May. Runoff is very slow,
and the hazards of water erosion and soil blowing are
slight. This soil is subject to occasional, brief flooding in
December through March.

Areas of this soil are used for irrigated hay and
pasture, urban development, and wildlife habitat. Areas
are suitable for irrigated crops but are limited by the low
available water capacity.

This soil is suited to hay and pasture. The main
limitation is the low available water capacity. Irrigation .
water can be applied by the border and corrugation
methods. Because this soil is droughty, light and
frequent applications of irrigation water are needed.
Leveling helps to insure the uniform application of water.
Because of the shallow depth to gravel and sand, cuts

71

required for leveling should be less than 6 inches deep.
Grazing needs to be delayed until the soil is firm and the
more desirable forage plants have achieved sufficient
growth to withstand grazing pressure. Annual
applications of nitrogen fertilizer are needed to maintain
production of high quality irrigated pasture.

The main limitations for urban development are
occasional flooding, a deep water table, unstable
sidewalls in cutbanks, and poor filtration of septic tank
effluent. Drainage should be provided for buildings with
basements and crawl spaces. Buildings need to be
located above the expected flood level. Cutbanks are
not stable and are subject to stumping. Septic tank
absorption fields do not function properly because of
wetness. The poorly filtered effluent is a hazard for
contamination of the ground water supply.

Areas of this soil are limited for roads because of
occasional flooding. Flooding can be controlied by use of
major flood control structures.

This soil is in capability subclass Vw, irrigated.

414—Henningsen gravelly loam, wet. This very
deep, somewhat poorly drained soil is on low lying river
terraces and flood plains. The drainage has been
altered. This soil formed in alluvium derived dominantly
from granite but also from basalt, andesite, rhyolite,
gneiss, and slate. Slope is 0 to 2 percent. Elevation is
about 4,900 feet. The average annual precipitation is
about 8 inches, the average annual temperature is about
50 degrees F., and the average frost-free period is about
100 days.

Typically, the surface layer is grayish brown gravelly
loam about 13 inches thick. The underlying material to a
depth of 60 inches is grayish brown very gravelly loamy
coarse sand and very gravelly coarse sand.

Included with this soil in mapping is about 10 percent
areas of soils that are rarely flooded.

Permeability of this Henningsen soil is very rapid.
Available water capacity is low. Effective rooting depth is
limited by a seasonal high water table at a depth of 2 to
3 feet from December through May. Runoff is very slow,
and the hazards of water erosion and soil blowing are
slight. This soil is subject to frequent, brief flooding in
December through March.

Most areas of this soil are used for irrigated hay and
pasture and for wildlife habitat. A few areas are used for
urban development. Irrigated areas are suitable for
shallow-rooted crops.

This soil is suited to hay and pasture. The main
limitations are the frequent flooding, a moderately deep
seasonal high water table, and low available water
capacity. Irrigation water can be applied by the border
and corrugation methods. Because this soil is droughty
and to prevent raising the moderately deep water table,
light and frequent applications of irrigation water are
needed. Leveling helps to insure the uniform application
of water. Because of moderate depth to the water table
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and sandy and gravelly substratum, cuts required for
leveling should be less than 6 inches. Grazing should be
delayed until the soil is firm and the more desirable
forage plants have achieved sufficient growth to
withstand grazing pressure. Annual applications of
nigtrogen fertilizer are needed to maintain production of
high quality irrigated pasture. A

The main limitations for urban development are the
moderately deep seasonal high water table, frequent
flooding, unstable sidewalls of cutbanks, and poor
filtration of septic tank effluent. Drainage should be
provided for buildings with basements and crawl spaces.
Buildings need to be located above the expected flood
level. Cutbanks are not stable and are subject to
slumping. Septic tank absorption fields do not function
properly because of wetness. The poorly filtered septic
tank effluent is a hazard for contamination of the ground
water supply.

Areas of this soil are limited for roads because of
frequent flooding. Flooding can be controlled by use of
major flood control structures.

This soil is in capability subclass IVw, irrigated.

422—Henningsen Variant loam. This very deep,
somewhat poorly drained soil is on smooth, low river
terraces. It formed in alluvium derived dominantly from
granite but partly from basalt, andesite, rhyolite, gneiss,
and slate. Slope is 0 to 2 percent. Elevation is about
4,700 feet. The average annual precipitation is about 8
inches, the average annual temperature is about 50
degrees F., and the average frost-free period is about
100 days.

Typically, the surface layer is grayish brown and dark
grayish brown loam about 9 inches thick. The upper 19
inches of the underlying material is grayish brown fine
sandy loam, and the lower part to a depth of 60 inches
is grayish brown very gravelly loamy coarse sand. In
some areas the surface layer is clay loam.

Included with this soil in mapping is about 10 percent
areas of soils that are rarely flooded.

Permeability of this Henningsen Variant soil is
moderately rapid. Available water capacity is low.
Effective rooting depth is limited by a seasonal high
water table at a depth of 3 to 5 feet from December
through May. Runoff is very slow, and the hazards of
water erosion and soil blowing are slight. This soil is
subject to occasional, brief flooding in December through
March.

Most areas of this soil are used for irrigated hay and
pasture and for wildlife habitat. A few areas are used for
urban development. Irrigated areas are suitable for
shallow-rooted crops, but are limited by the low available
water capacity and occasional flooding.

This soil is suited to hay and pasture. The main
limitation is occasional flooding and low available water
capacity. Irrigation water can be applied by the border
and corrugation methods. Leveling helps to insure the
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uniform application of water. Because of the depth to the
water table and to gravel and sand, cuts required for
leveling should be less than 12 inches deep. Grazing
should be delayed until the soil is firm and the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure. Annual applications of
nitrogen fertilizer are needed to maintain production of
high quality irrigated pasture.

The main limitations for urban development are a deep
water table, occasional flooding, instability of cutbanks,
and poor filtration of septic tank effluent. Drainage
should be provided if buildings with basements and crawl
spaces are constructed. Buildings need to be located
above the expected flood level. Cutbanks are not stable
and are subject to slumping. Septic tank absorption
fields do not function properly because of wetness, and
the poorly filtered effluent is a contamination hazard to
the ground water supply.

Areas of this soil are limited for roads because of the
occasional flooding and severe frost heave. Flooding can
be controlled by use of major flood control structures.
Trafficability of roads can be improved by providing a
stable base, an adequate wearing surface, and surface
drainage.

This soil is in capability subclass lllw, irrigated.

431—Shalcar family peat. This very deep, very poorly
drained soil is on nearly level and concave basin floors.
It formed in organic litter from sedges and rushes over
moderately fine textured alluvium. Slope is 0 to 2
percent. Elevation is about 4,700 feet. The average
annual precipitation is about 12 inches, the average
annual temperature is about 50 degrees F., and the
average frost-free period is about 100 days.

Typically, the surface tier is very dark gray peat about
6 inches thick. The next tier is stratified, gray muck and
silt loam about 18 inches thick. The upper 6 inches of
the underlying material is light gray sandy clay loam, and
the lower part to a depth of 60 inches is light gray
gravelly loamy coarse sand. :

Included with this soil in mapping is about 10 percent
areas of James Canyon soils on slightly convex basin
floors.

Permeability of this Shalcar family peat soil is
moderately slow. Available water capacity is high.
Effective rooting depth is limited by a seasonal high
water table that ranges from 2 feet above the surface to
a depth of 1.5 feet from January through December.
Runoff is ponded, and the hazards of water erosion and
soil blowing are slight. This soil is subject to frequent,
long flooding in December through March.

Areas of this soil are used for hay and pasture and
wildlife habitat.

This soil is suited to hay and pasture. The main
limitations are ponding, the seasonal high water table,
and frequent flooding. Wetness limits the choice of
plants, limits the period of cutting or grazing, and
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increases the risk of winterkill. Tile drainage can be used
to lower the water table if a suitable outlet is available.
The use of equipment is limited by ponding or the
seasonal high water table. The rate of application of
irrigation water should be regulated to prevent a rise in
the level of the water table. The amount of molybdenum
in the forage produced on this soil is sufficient to be
toxic to livestock, although it does not affect productivity.

Areas of this soil are limited for roads because of
ponding in spring, the seasonal high water table in
summer and winter, and frequent flooding. Roads are
difficult to maintain because of the presence of peat and
muck, which have low strength. Drainage is difficult
because of the low position of this soil and the lack of
grade to an outlet. Roads and streets should be located
above the expected flood level. Special design is needed
to overcome the limitation imposed by the high water
table.

This soil is in capability subclass Vw, irrigated.

442—Holbrook gravelly fine sandy loam, 2 to 8
percent slopes. This very deep, well drained soil is on
alluvial fans. It formed in alluvium derived dominantly
from mixed sources of rock. Elevation is 4,800 to 5,200
feet. The average annual precipitation is about 10
inches, the average annual temperature is about 50
degrees F., and the average frost-free period is about
100 days.

Typically, the surface layer is gray gravelly fine sandy
loam about 15 inches thick. The underlying material to a
depth of 60 inches is light brownish gray very gravelly
sandy loam.

Included with this soil in mapping is 10 percent
Brockliss Variant soils on toe slopes (range site: 26-3).

Permeability of this Holbrook soil is moderately rapid.
Available water capacity is low. Effective rooting depth is
60 inches or more. Runoff is medium, and the hazards of
water erosion and soil blowing are slight. This soil is
subject to rare flooding.

Areas of this soil are used for livestock grazing,
irrigated crops, urban development, and wildlife habitat.
The potential plant community on this soil is mainly
Wyoming big sagebrush, antelope bitterbrush, Thurber
needlegrass, and bottlebrush squirreltail. The present

vegetation in most areas is mainly Wyoming big
sagebrush, antelope bitterbrush, and bottlebrush
squirreltail. The production of vegetation suitable for
livestock grazing is limited by the low available water
capacity. Grazing should be delayed until the soil is firm
and the more desirable forage plants have achieved
sufficient growth to withstand grazing pressure. The
suitability of this soil for rangeland seeding is fair. The
main limitations for seeding are the moderately high
average annual precipitation and low available water
capacity. In some areas this soil contains sufficient
molybdenum to cause toxic accumulations in forage.
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This soil is suited to irrigated crops. It is limited mainly
by the low available water capacity and moderate
slopes. Because this soil is droughty, light and frequent
applications of irrigation water are needed. Most
climatically adapted crops can be grown. Sprinkler
irrigation is more suitable than most other methods.
Sprinklers permit the even, controlled application of
water and reduce runoff. If furrow or corrugation
irrigation methods are used, runs should be on the
contour or across the slope. Pipe, ditch lining, or drop
structures need to be installed in irrigation ditches to
facilitate irrigation and prevent excessive ditch erosion.
Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
All tillage should be on the contour or across the slope.
Crops respond to nitrogen and phosphorous fertilizers.

The main limitations for urban development are rare
flooding and unstable sidewalls in cutbanks. Buildings
should be located above the expected flood level.
Cutbanks are not stable and are subject to slumping.

Areas of this soil are limited for roads because of rare
flooding and moderate frost heaving. Structures to
protect this soil from flooding are difficult to establish
and maintain. Trafficability of roads can be improved by
providing a stable base to avoid frost heave damage.
Roads require surface drainage.

This soil is in capability subclass Ve, irrigated, and
Vls, nonirrigated. It is in range site 26-10.

443—Holbrook very stony sandy loam, 4 to 15
percent slopes. This very deep, well drained soil is on
alluvial fans. It formed in alluvium derived dominantly
from mixed sources of rock. Elevation is 4,800 to 5,200
feet. The average annual precipitation is about 10
inches, the average annual temperature is about 50
degrees F., and the average frost-free period is about
100 days.

Typically, the surface is covered with 3 to 15 percent
stones. The surface layer is gray very stony sandy loam
about 7 inches thick. The underlying material to a depth
of 60 inches is light brownish gray, stratified stony sand
to extremely gravelly loam.

Included with this soil in mapping is about 5 percent
Mottsville soils on inset alluvial fans (range site: 26-8).

Permeability of this Holbrook soil is moderately rapid.
Available water capacity is very low. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazards of water erosion and soil blowing are slight. This
soil is subject to rare flooding.

Areas of this soil are used for livestock grazing, urban
development, and wildlife habitat.

The potential plant community on this soil is mainly
Wyoming big sagebrush, antelope bitterbrush, Thurber
needlegrass, and basin wildrye. The present vegetation
in most areas is mainly Wyoming big sagebrush,
antelope bitterbrush, and bottlebrush squirreltail. The
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production of vegetation suitable for livestock grazing is
limited by the very low available water capacity. Use of
machinery is not practical because of the very stony
surface. Grazing should be delayed until the soil is firm
and the more desirable forage plants have achieved
sufficient growth to withstand grazing pressure. The
suitability of this soil for rangeland seeding is poor. The
main limitation is the very low available water capacity.

The main limitations for urban development are rare
flooding, unstable sidewalls in cutbanks, and strong
slopes. Buildings should be located above the expected
flood level. Cutbanks are not stable and are subject to
slumping. Steepness of slope is a concern in installing
septic tank absorption fields. Absorption lines should be
installed on the contour.

Areas of this soil are limited for roads because of the
strong slopes, moderate frost heaving, and rare flooding.
Structures to protect the soils from flash flooding are
difficult to establish and maintain. Local roads and
streets require a special base in some areas to avoid
frost heave damage. Cutting and filling can be reduced
by building roads in the less sloping areas. Roads should
be provided with adequate surface drainage. Erosion can
be controlled and maintenance costs reduced by
stabilizing areas that have been disturbed. .

This soil is in capability subclass Vlls, nonirrigated. It is
in range site 26-10.

444—Holbrook-Glenbrook association. This
association is on alluvial fans and low hills. Slope is 4 to
30 percent. Elevation is 5,200 to 6,500 feet. The average
annual precipitation is about 12 inches, the average
annual temperature is about 48 degrees F., and the
average frost-free period is about 90 days.

This association is 55 percent Holbrook gravelly fine
sandy loam, 4 to 15 percent slopes, and 30 percent
Glenbrook sand, 8 to 30 percent slopes. The Holbrook
soil is on alluvial fans, and the Glenbrook soil is on hills.
These soils are at a higher elevation and normally colder
than the soils in their series.

Included with these soils in mapping are about 10
percent Saralegui soils on the older fan remnants (range
site: 26-10) and 5 percent Mottsville soils on inset
alluvial fans (range site: 26-8). The included soils make
up about 15 percent of mapped areas.

The Holbrook soil is very deep and well drained. It
formed in alluvium derived dominantly from mixed
sources of rock. Typically, the surface layer is grayish
brown gravelly fine sandy loam about 7 inches thick. The
underlying material to a depth of 60 inches is stratified,
grayish brown, brown, and pale brown stony sand to
extremely gravelly loam.

Permeability of the Holbrook soil is moderately rapid.
Available water capacity is low. Effective rooting depth is
60 inches or more. Runoff is medium, and the hazards of
water erosion and soil blowing are slight. This soil is
subject to rare flooding.
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The Glenbrook soil is shallow and somewhat
excessively drained. It formed in residuum derived
dominantly from granitic rock. Typically, the surface layer
is grayish brown sand about 9 inches thick. The
underlying material to a depth of 19 inches is grayish
brown gravelly loamy coarse sand. Soft weathered
granite bedrock is at a depth of 19 inches.

Permeability of the Glenbrook soil is rapid. Available
water capacity is very low. Effective rooting depth
coincides with the depth to bedrock. The depth is 10 to
20 inches. Runoff is rapid, and the hazards of water
erosion and soil blowing are slight.

Areas of this association are used for livestock grazing
and wildlife habitat.

The potential plant community on the Holbrook soil is
mainly Wyoming big sagebrush, antelope bitterbrush,
Thurber needlegrass, and basin wildrye. The present
vegetation in most areas is mainly Wyoming big
sagebrush, Thurber needlegrass, and bottiebrush
squirreltail. The production of vegetation suitable for
livestock grazing is limited by the low available water
capacity. The suitability of this soil for rangeland seeding
is fair. The main limitations for seeding are the low
available water capacity and moderate average annual
precipitation.

The potential plant community on the Glenbrook soil is
mainly Wyoming big sagebrush, antelope bitterbrush,
desert needlegrass, and Thurber needlegrass. The
present vegetation in most areas is mainly Wyoming big
sagebrush, desert needlegrass, and bottlebrush
squirreltail. The production of vegetation suitable for
livestock grazing is limited by the very low available
water capacity. The suitability of this soil for rangeland
seeding is very poor. The main limitation for seeding is
very low available water capacity.

Seeding large areas of the Holbrook soil is difficult.
This is because of the pattern in which this soil occurs
with the Glenbrook soil. Livestock grazing should be
managed to prevent overuse of the less sloping areas.
Loss of the surface layer results in a severe decrease in
productivity and in the potential of the Glenbrook soil to
produce vegetation suitable for grazing. Grazing should
be delayed until the soil is firm and the more desirable
forage plants have achieved sufficient growth to
withstand grazing pressure.

Areas of this association are limited for roads because
of the steep slopes on the Glenbrook soil. Strong slopes
and rare flooding are moderate limitations in some areas.

. Moderate frost heaving is a limitation on the Holbrook

soil. Because of the underlying bedrock, deep cuts
should be avoided, especially on the Glenbrook soil.
Local roads and streets in some areas of the Holbrook
soil require a special base to avoid frost heave damage.
Structures to protect the Holbrook soil from flash
flooding are difficult to establish and maintain. Cutting
and filling can be reduced by building roads in less
sloping areas. Roads should be provided with adequate




Douglas County Area, Nevada

surface drainage. Erosion can be controlled and
maintenance costs reduced by stabilizing areas that
have been disturbed.

The Holbrook soil is in capability subclass Vis,
nonirrigated, and range site 26-10. The Glenbrook soil is
in capability subclass Vlls, nonirrigated, and range site
26-18.

445—Holbrook-Greenbrae-Reno association. This
association is on alluvial fans and terraces. Slope is 4 to
15 percent. Elevation is 5,500 to 6,000 feet. The average
annual precipitation is about 8 inches, the average
annual temperature is about 50 degrees F., and the
average frost-free period is about 100 days.

This association is 50 percent Holbrook extremely
stony sandy loam, 8 to 15 percent slopes, 25 percent
Greenbrae gravelly sandy loam, 8 to 15 percent slopes,
and 15 percent Reno cobbly sandy loam, 4 to 15
percent slopes. The Holbrook soil is on alluvial fans
adjacent to the mountains, the Greenbrae soil is on
piedmont fan remnants, and the Reno soil is on terraces.

Included with these soils in mapping are about 2
percent Toll sandy soils that are on alluvial fans and
intermingled with the Holbrook soils (range site: 26-20); 2
percent Phing soils that are on terraces with the Reno
soils but do not have a duripan (range site: 26-25); and 6
percent Veta soils on inset alluvial fans (range site: 26-
34). The included soils make up about 10 percent of
mapped areas.

The Holbrook soil is very deep and well drained. It
formed in alluvium derived from mixed sources of rock.
Typically, the surface is covered with 15 to 35 percent
stones. The surface layer is grayish brown extremely
stony sandy loam about 14 inches thick. The underlying
material to a depth of 60 inches is stratified, pale brown
and light brownish gray stony sand to extremely gravelly
loam. In some areas the surface layer is very gravelly.

Permeability of the Holbrook soil is moderately rapid.
Available water capacity is very low. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazards of water erosion and soil blowing are slight. This
soil is subject to rare flooding.

The Greenbrae soil is very deep and well drained. it
formed in alluvium derived from many kinds of rock.
Typically, the surface layer is grayish brown and light
brownish gray gravelly sandy loam about 8 inches thick.
The subsoil is grayish brown sandy clay loam about 16
inches thick. The substratum to a depth of 60 inches or
more is pale brown, stratified coarse sand to gravelly
loam. In some areas the slope is 4 to 8 percent.

Permeability of the Greenbrae soil is slow. Available
water capacity is high. Effective rooting depth is 60
inches or more. Runoff is medium, and the hazards of
water erosion and soil blowing are slight.

The Reno soil is moderately deep and well drained. It
formed in alluvium derived dominantly from mixed
sources of rock. Typically, the surface is covered with 5
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to 10 percent cobbles. The surface layer is light
brownish gray cobbly sandy loam about 4 inches thick.
The subsoil is dark brown clay about 34 inches thick.
Below this to a depth of 60 inches or more is a pale
brown indurated hardpan.

Permeability of the Reno soil is very slow. Available
water capacity is low. Effective rooting depth coincides
with the depth to the hardpan. The depth is 20 to 40
inches. Runoff is medium, and the hazards of water
erosion and soil blowing are slight.

Areas of this association are used for livestock grazing
and wildlife habitat.

The potential plant community on the Holbrook soil is
mainly Wyoming big sagebrush, antelope bitterbrush,
Thurber needlegrass, and basin wildrye. The present
vegetation in most areas is mainly Wyoming big
sagebrush, Thurber needlegrass, antelope bitterbrush,
and bottlebrush squirreltail. The production of vegetation
suitable for livestock grazing is limited by the very low
available water capacity. The suitability of this soil for
rangeland seeding is very poor. The main limitations for
seeding are the extremely stony surface and very low
available water capacity in the surface layer.

The potential plant community on the Greenbrae soil is
mainly Wyoming big sagebrush, Anderson peachbrush,
Thurber needlegrass, and Indian ricegrass. The present
vegetation in most areas is mainly Wyoming big
sagebrush, Thurber needlegrass, and bottlebrush
squirreltail. The production of vegetation suitable for
livestock grazing is limited by moderately low average
annual precipitation. The suitability of this soil for
rangeland seeding is poor. The main limitations for
rangeland seeding are moderately low average annual
precipitation and moderately low available water capacity
in the surface layer.

The potential plant community on the Reno soil is
mainly low sagebrush, Thurber needlegrass, and
bottlebrush squirreltail. The present vegetation in most
areas is mainly low sagebrush and bottlebrush
squirreltail. The production of vegetation suitable for
livestock grazing is limited by moderately low average
annual precipitation and low available water capacity.
The suitability of this soil for rangeland seeding is very
poor. The main limitation for seeding is the thin surface
layer abruptly underlain by very slowly permeable clayey
subsoil.

Seeding large areas of the Greenbrae soil is difficult.
This is because of the pattern in which the Greenbrae
soil occurs with the Holbrook and Reno soils. Because
of the moderately low annual precipitation on the
Greenbrae and Reno soils and the competition from
sagebrush for moisture, desirable grasses are very slow
to recover even if grazing management is good. Loss of
the surface layer of the Reno soil results in a severe
decrease in productivity and in the potential of the soil to
produce plants suitable for grazing. Grazing should be
delayed until the soils are firm and the more desirable
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forage plants have achieved sufficient growth to
withstand grazing pressure.

Areas of this association are limited for roads because
of highly expandable clay with low strength in the
Greenbrae and Reno soils. Strong slopes and rare
flooding on the Holbrook soil and moderate frost heave
on the Holbrook and Greenbrae soils are moderate
limitations. Structures to protect the Holbrook soil from
flash flooding are difficult to establish and maintain. in
some areas, local roads and streets require a special
base to avoid frost heave damage and to overcome the
hazards of low strength and highly expandable clay.
Cutting and filling can be reduced by building roads in
the less sloping areas. Roads should be provided with
adequate surface drainage. Erosion can be controlled
and maintenance costs reduced by stabilizing areas that
have been disturbed.

The Holbrook soil is in capability subclass Viis,
nonirrigated, and range site 26-10. The Greenbrae soil is
in capability subclass Vls, nonirrigated, and range site
26-16. The Reno soil is in capability subclass Vs,
nonirrigated, and range site 26-25.

446—Holbrook-Verdico association. This
association is on alluvial fans and old terraces. Slope is
2 to 15 percent. Elevation is 5,000 to 5,500 feet. The
average annual precipitation is about 12 inches, the
average annual temperature is about 49 degrees F., and
the average frost-free period is about 95 days.

This association is 45 percent Holbrook extremely
stony coarse sandy loam, 4 to 15 percent slopes, and 40
percent Verdico clay loam, 2 to 8 percent slopes. The
Holbrook soil is on alluvial fans adjacent to the
mountains, and the Verdico soil is on old terraces.

Included with these soils in mapping are about 5
percent Springmeyer soils that are on older fan remnant
surfaces and intermingled with the Holbrook soils (range
site: 26-10), 5 percent Brockliss Variant soils on
drainageways (range site: 26-3), and 5 percent Chalco
soils on side slopes of terraces (range site: 26-29). The
included soils make up about 15 percent of mapped
areas.

The Holbrook soil is very deep and well drained. It
formed in alluvium derived from mixed sources of rock.
Typically, the surface is covered with 15 to 35 percent
stones. The surface layer is grayish brown extremely
stony coarse sandy loam about 5 inches thick. The
underlying material to a depth of 60 inches or more is
pale brown, stratified extremely gravelly sandy loam to
stony sand.

Permeability of the Holbrook soil is moderately rapid.
Available water capacity is very low. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazards of water erosion and soil blowing are slight. This
soil is subject to rare flooding.

The Verdico soil is moderately deep and well drained.
It formed in alluvium derived dominantly from Tertiary
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mudstone. Typically, the surface layer is grayish brown
clay loam about 2 inches thick. The subsoil is pale brown
clay about 28 inches thick. Tertiary mudstone is at a
depth of 30 inches.

Permeability of the Verdico soil is very siow. Available
water capacity is moderate. Effective rooting depth
coincides with the depth to Tertiary mudstone. The depth
is 20 to 40 inches. Runoff is medium, and the hazards of
water erosion and soil blowing are slight.

Most areas of this association are used for livestock
grazing and wildlife habitat.

The potential plant community on the Holbrook soil is
mainly Wyoming big sagebrush, antelope bitterbrush,
Thurber needlegrass, and basin wildrye. The present
vegetation in most areas is mainly Wyoming big
sagebrush, antelope bitterbrush, and Thurber
needlegrass. The production of vegetation suitable for
livestock grazing is limited by the very low available
water capacity. The suitability of this soil for rangeland
seeding is very poor. The main limitation is the extremely
stony surface and very low available water capacity of
the surface layer.

The potential plant community on the Verdico soil is
mainly low sagebrush, antelope bitterbrush, Thurber
needlegrass, and Canby bluegrass. The present
vegetation in most areas is mainly low sagebrush,
antelope bitterbrush, and Thurber needlegrass. The
production of vegetation suitable for livestock grazing is
limited by the moderate available water capacity. The
suitability of this soil for rangeland seeding is very poor.
The main limitation for seeding is a thin surface layer
abruptly underlain by very slowly permeable clayey
subsaoil.

Because of the thin surface layer of the Verdico soil
and the competition from the sagebrush for moisture,
desirable grasses are very slow to recover even if
grazing management is good. Loss of the surface layer
of the Verdico soil results in a severe decrease in
productivity and in the potential of the soil to produce
plants suitable for grazing. Grazing should be delayed
until the soil is firm and the more desirable forage plants
have achieved sufficient growth to withstand grazing
pressure.

Areas of this association are limited for roads because
of the highly expandable clay with low strength in the
Verdico soil. Strong slopes, rare flooding, and frost
heave are moderate limitations on the Holbrook soil. In
some areas, local roads and streets require a special
base to avoid frost heave damage and the hazards of
low strength and highly expandable clay. Cutting and
filling can be reduced by building roads in the less
sloping areas. Roads should be provided with adequate
surface drainage. Erosion can be controlled and
maintenance costs reduced by stabilizing areas that
have been disturbed.

The Holbrook soil is in capability subclass Vils,
nonirrigated, and range site 26-10. The Verdico soil is in
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capability subclass Vlls, nonirrigated, and range site 26-

451—Hyloc-Ister association. This association is on
slopes of mountains. Slope is 15 to 50 percent.

Elevation is 6,500 to 7,500 feet. The average annual
precipitation is about 12 inches, the average annual
temperature is about 47 degrees F., and the average
frost-free period is about 95 days.

This association is 45 percent Hyloc very cobbly sandy
loam, 15 to 30 percent slopes, and 40 percent Ister
extremely stony sandy loam, 30 to 50 percent slopes.
The Hyloc soil is on south- and west-facing convex side
slopes, and the Ister soil is on north- and east-facing
side slopes.

Included with these soils in mapping are about 10
percent Cagle soils on concave south-facing side slopes
(woodland site: Pinyon-juniper woodland), 3 percent
Verdico soils on ridges (range site: 26-23), and 2 percent
Rock outcrop on ridges. The included soils and Rock
outcrop make up about 15 percent of mapped areas.

The Hyloc soil is shallow and well drained. It formed in
residuum derived dominantly from andesite. Typically,
the surface is covered with 10 to 20 percent cobbles.
The surface layer is brown very cobbly sandy loam about
9 inches thick. The subsoil is brown and light brown
gravelly clay about 10 inches thick. Weathered bedrock
is at a depth of 19 inches.

Permeability of the Hyloc soil is slow. Available water
capacity is very low. Effective rooting depth coincides
with the depth to weathered bedrock. The depth is 14 to
20 inches. Runoff is medium, and the hazards of water
erosion and soil blowing are slight.

The Ister soil is moderately deep and well drained. It
formed in residuum derived dominantly from andesite.
Typically, the surface is covered with 15 to 35 percent
stones. The surface layer is grayish brown extremely
stony sandy loam about 16 inches thick. The subsoil is
yellowish brown very stony clay loam about 21 inches
thick. Andesitic bedrock is at a depth of 37 inches.

Permeability of the Ister soil is moderately siow.
Available water capacity is low. Effective rooting depth
coincides with the depth to bedrock. The depth is 25 to
40 inches. Runoff is rapid, and the hazard of water
erosion is moderate. The hazard of soil blowing is slight.

Areas of this association are used for woodland,
livestock grazing, and wildlife habitat.

The Hyloc soil is suited to the production of singleleaf
pinyon and Utah juniper. It can produce 3 cords per acre
in a stand of trees that average 5 inches in diameter at a
height of 1 foot. The main concerns in producing and
harvesting trees are the very low available water
capacity and shallow depth to bedrock. Minimizing the
risk of erosion is essential in harvesting. The young trees
can be cut for use as Christmas trees. Very low available
water capacity and plant competition delay natural
regeneration but do not prevent the eventual
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development of a fully stocked, normal stand of trees.
Conventional methods of harvesting generally are
suitable, but heavy equipment can compact the soil if it
is wet.

The potential plant community on the Ister soil is
mainly mountain big sagebrush, antelope bitterbrush,
western needlegrass, and mountain brome. The present
vegetation in most areas is mainly mountain big
sagebrush, antelope bitterbrush, and western
needlegrass with invasion of pinyon and juniper. The
production of vegetation suitable for livestock grazing is
limited by the low available water capacity. The suitability
of this soil for rangeland seeding is very poor. The main
limitations for seeding are steep slopes, the extremely
stony surface, and low available water capacity in the
surface layer. Grazing should be delayed until the soil is
firm and the more desirable forage plants have achieved
sufficient growth to withstand grazing pressures.
Livestock grazing should be managed to protect the soil
from excessive erosion. Because of the density of pinyon
and juniper in most areas, this soil can be managed for
woodland. Reestablishment of the rangeland plants in
some areas is difficult.

Areas of this association are limited for roads because
of moderately steep and steep slopes and the presence
of highly expandable clay in the Hyloc soil. Because of
the underlying bedrock, deep cuts should be avoided,
especially on the Hyloc soil.

Roads on the Hyloc soil are difficult to maintain
because of the clay subsoil, which has low strength
when wet. Unless an adequate wearing surface is
maintained, stones and cobbles in the soil are road
hazards and result in increased maintenance cost.
Trafficability of roads can be improved by providing a
stable base and an adequate wearing surface. Cutting
and filling can be reduced by building roads in the less
sloping areas. Roads should be provided with adequate
surface drainage. Erosion can be controlied and
maintenance costs reduced by stabilizing areas that
have been disturbed.

The Hyloc soil is in capability subclass Vile,
nonirrigated. The Ister soil is in capability subclass Viis,
nonirrigated, and range site 26-5.

461—Hussman silty clay loam. This very deep,
somewhat poorly drained soil is on terraces. It formed in
alluvium derived dominantly from granite, but partly from
rhyolite, basait, and sedimentary and metamorphic rocks.
Slope is 0 to 2 percent. Elevation is about 4,700 feet.
The average annual precipitation is about 8 inches, the
average annual temperature is about 50 degrees F., and
the average frost-free period is about 100 days.

Typically, the surface layer is grayish brown siity clay
loam about 12 inches thick. The underlying material to a
depth of 60 inches is stratified, light brownish gray and
grayish brown silty clay loam and clay. In some areas
the surface layer is clay.
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Included with this soil in mapping is about 10 percent
areas of soils that are rarely flooded.

Permeability of this Hussman soil is slow. Available
water capacity is high. Runoff is very slow, and the
hazards of water erosion and soil blowing are slight.
Effective rooting depth is limited by a seasonal high
water table at a depth of 2.5 to 4.0 feet from December
through May. This soil is subject to occasional brief
flooding from December through March. It is slightly
affected by salt and alkali to a depth of 60 inches.

Areas of this soil are used for irrigated hay, pasture,
and crops and for urban development and wildlife
habitat.

This soil is well suited to hay and pasture. The main
limitation is occasional flooding. Wetness limits the
choice of plants and the period of cutting or grazing.
Grazing when the soil is wet results in compaction of the
surface layer, poor tilth, and low infiltration. Leveling
helps to insure the uniform application of water. Annual
applications of nitrogen fertilizer are needed to maintain
production of high quality irrigated pasture.

This soil is suited to irrigated crops. It is limited mainly
by the deep seasonal high water table, slow
permeability, and occasional flooding. Irrigation water
must be carefully applied to avoid raising the water table
and increasing the concentration of salts and alkali in
the soil. Furrow, border, and corrugation irrigation
methods are suited to this soil. The method used
generally is governed by the crop. Because of the slow
permeability of this soil the application of water should
be regulated so that water does not stand on the surface
and damage the crops. Crusting of the surface and
compaction can be reduced by returning crop residue to
the soil.

The main limitations for urban development are the
occasional flooding, highly expandable clays, a deep
seasonal high water table, and siow permeability.
Buildings should be located above the expected flood
level. Septic tank absorption fields do not function
properly because of wetness and slow permeability. If
buildings are constructed on this soil, properly designing
foundations and footings and diverting runoff away from
buildings help to prevent structural damage as a result of
shrinking and swelling.

Areas of this soil are limited for roads because of
occasional flooding, severe frost heaving, and presence
of highly expandable clay. Flooding can be controlled by
use of major flood control structures. Roads are difficult
to maintain because of the clay, which has low strength
when wet. In some areas, local roads and streets require
a special base to avoid frost heave damage and the
effects of shrinking and swelling. Roads should be
provided with adequate surface drainage.

This soil is in capability subclass lliw, irrigated.

462—Hussman clay loam, strongly saline-alkali.
This very deep, somewhat poorly drained soil is on
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terraces. It formed in alluvium derived dominantly from
granite, but partly from rhyolite, basalt, and metamorphic
and sedimentary rocks. Slope is 0 to 2 percent.
Elevation is about 4,700 feet. The average annual
precipitation is about 8 inches, the average annual
temperature is about 50 degrees F., and the average
frost-free period is about 100 days.

Typically, the surface layer is grayish brown clay loam
about 10 inches thick. The underlying material to a depth
of 60 inches is stratified, light brownish gray and grayish
brown silty clay loam and clay.

Included with this soil in mapping is about 5 percent
areas of soils that are occasionally or frequently flooded.
Permeability of this Hussman soil is slow. Available

water capacity is high. Runoff is very slow, and the
hazards of water erosion and soil blowing are slight.
Effective rooting depth is limited by a seasonal high
water table at a depth of 2.5 to 4.0 feet from December
through May. This soil is subject to rare flooding. The
surface layer is strongly affected by salt and alkali, and
soil below the surface layer is slightly affected.

Areas of this soil are used for irrigated hay and
pasture, urban development, and wildlife habitat.

This Hussman soil is poorly suited to hay and pasture.
The main limitations are slow permeability and the
strongly saline-alkali condition in the surface layer.
Intensive management is required to reduce the salinity
and maintain soil productivity. The concentration of salts
and alkali in the surface layer limits the production of
plants suitable for hay and pasture. Leaching the salts
from the surface layer is limited by the slow permeability
and moderately deep water table. Salt-tolerant species
are more suited to planting than most other species.
Annual applications of nitrogen fertilizer are needed to
maintain production of high quality irrigated pasture.
Grazing when the soil is wet results in compaction of the
surface layer, poor tilth, and low infiltration. Irrigation
water can be applied by the border and corrugation
methods. Leveling helps to insure the uniform application
of water. Because of the limited depth to the water table,
cuts required for leveling should be less than 12 inches
deep.

The main limitations for urban development are the
rare flooding, highly expandable clay, a moderately deep
seasonal high water table, and slow permeability.
Buildings should be located above the expected flood
level. Septic tank absorption fields do not function -
properly because of wetness and siow permeability.
Buildings can be designed to offset the effects of
shrinking and swelling. The effects of shrinking and
swelling can be minimized by using proper engineering
designs and by backfilling with material that has low
shrink-swell potential.

Areas of this soil are limited for roads because of low
strength, severe frost heaving, and highly expandabie
clay. Roads are difficult to maintain because of the clay,
which has low strength when wet. In some areas, local
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roads and streets require a special base to avoid effects
of shrinking and swelling and frost heave damage.
This soil is in capability subclass Vlw, irrigated.

463—Hussman clay. This very deep, somewhat
poorly drained soil is on terraces. It formed in alluvium
derived dominantly from granite but partly from rhyolite,
basalt, and metamorphic and sedimentary rocks. Slope
is 0 to 2 percent. Elevation is about 4,700 feet. The
average annual precipitation is about 9 inches, the
average annual temperature is about 50 degrees F., and
the average frost-free period is about 110 days.

Typically, the surface layer is grayish brown clay about
12 inches thick. The underlying material to a depth of 60
inches is stratified, brown, light brownish gray, and
grayish brown silty clay loam and silty clay.

Included with this soil in mapping is about 7 percent
areas of soils that are occasionally flooded.

Permeability of this Hussman soil is slow. Available
water capacity is high. Runoff is very slow, and the
hazards of water erosion and soil blowing are slight.
Effective rooting depth is limited by a seasonal high
water table at a depth of 2.5 to 4 feet from December
through May. This soil is subject to rare flooding during
prolonged, high-intensity storms.

Areas of this soil are used for hay, pasture, crops, and
for wildlife habitat. Some areas are used for urban
development.

This soil is suited to hay, pasture, and crops. The main
limitations are the deep seasonal high water table and
slow permeability. Wetness limits the choice of plants
and the period of harvest or grazing. Grazing when the
soil is wet results in compaction of the surface layer,
poor tilth, and slow infiltration. Grazing should be
delayed until the soil is firm and the more desirable
forage plants have achieved sufficient growth to
withstand grazing pressure. Leveling helps to insure the
uniform application of water. Because of the seasonal
high water table, cuts required for leveling should be less
than 12 inches deep.

Furrow, border, and corrugation irrigation methods are
suited to this soil. The method used generally is
governed by the crop. Because of the slow permeability
of this soil the application of water should be regulated
so that water does not stand on the surface and damage
the crops. Irrigation water must be carefully applied to
avoid raising the water table. Returning all crop residue
to the soil and using a cropping system that includes
grasses, legumes, or grass-legume mixtures help to
maintain fertility and tilth.

The main limitations for urban development are the
deep seasonal high water table, slow permeability, rare
flooding, and highly expandable clay. Rare flooding can
be controlled by use of major flood control structures.
Buildings should be designed to offset the limited ability
of the soil to support a load and the effects of shrinking
and swelling. Septic tank absorption fields do not
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function properly because of wetness and slow
permeability.

Areas of this soil are limited for roads because of low
strength, the presence of highly expandable clay, and
severe frost heaving. Roads are difficult to maintain
because of the clay, which has low strength when wet.
In some areas, local roads and streets require a special
base to avoid frost heave damage and the effects of
shrinking and swelling. Roads should be provided with
adequate surface drainage.

This sail is in capability subclass lliw, irrigated.

471—Incy fine sand, 4 to 30 percent slopes. This
very deep, excessively drained soil is on dunes. It
formed in eolian deposits derived dominantly from
granitic rocks. Elevation is 4,600 to 5,000 feet. The
average annual precipitation is about 10 inches, the
average annual air temperature is about 50 degrees F.,
and the average frost-free period is about 100 days.

Typically, the surface layer is pale brown fine sand
about 4 inches thick. The underlying material to a depth
of 60 inches or more is light brownish gray fine sand.

Included with this soil in mapping is about 10 percent
Toll soils on alluvial fans (range site: 26-20).

Permeability of this Incy soil is very rapid. Available
water capacity is low. Effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight. The hazard of soil blowing is moderate.

Areas of this soil are used mainly for livestock grazing
and wildlife habitat. Areas are also used for urban
development.

The potential plant community on this soil is mainly
antelope bitterbrush, Anderson peachbrush,
needleandthread, and Indian ricegrass. The present
vegetation in most areas is mainly antelope bitterbrush,
green ephedra, desert needlegrass, and Anderson
peachbrush. The production of vegetation suitable for
livestock grazing is limited by the low available water
capacity and moderately low average annual
precipitation. The suitability of this soil for rangeland
seeding is very poor. The main limitation for seeding is
the sandy surface. Grazing should be delayed until the
more desirable forage plants have achieved sufficient
growth to withstand grazing pressure. Grazing should be
managed to protect this soil from excessive soil blowing.

The main limitations for urban development are
moderately steep slopes, unstable sidewalls in cutbanks,
and inadequate filtration of septic tank effluent.
Excavation for houses and access roads exposes
material that is highly susceptible to soil blowing.
Preserving the existing plant cover and revegetating
disturbed areas around construction sites as soon as
possible help to control soil blowing. Plans for homesite
development should provide for the preservation of as
many shrubs as possible. Cutbanks are not stable and
are subject to slumping. Housing developments of
moderate to high density need community sewer
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systems to prevent contamination of water supplies as a
result of seepage.

Areas of this soil are limited for roads because of the
moderately steep slopes in some areas. Construction
and maintenance costs can be reduced by locating
roads in the less sloping areas. During prolonged dry
periods, roads are difficult to maintain because of loose
sand, which results in poor traction and increased risk of
soil blowing.

This soil is in capability subclass Vlis, nonirrigated. It is
in range site 26-14.

481—Indian Creek sandy loam, 0 to 4 percent
slopes. This shallow, well drained soil is on old alluvial
fans and terraces. It formed in alluvium derived from
mixed sources of rock. Elevation is 4,800 to 5,200 feet.
The average annual precipitation is about 8 inches, the
average annual temperature is about 50 degrees F., and
the average frost-free period is about 100 days.

Typically, the surface layer is light brownish gray sandy
loam about 4 inches thick. The subsoil is dark brown
clay about 12 inches thick. Below this is an indurated,
silica-cemented hardpan about 12 inches thick. The
substratum to a depth of 60 inches or more is light
brownish gray, stratified extremely gravelly sandy loam
and gravelly loamy sand. In places it is thin, lenticular
layers of hardpan.

Included with this soil in mapping is about 5 percent
Haybourne fine sandy loam, gravelly substratum, 0 to 2
percent slopes, on inset alluvial fans (range site: 26-16).

Permeability of this Indian Creek soil is very siow.
Available water capacity is very low. Effective rooting
depth coincides with depth to the hardpan. The depth is
14 to 20 inches. Runoff is medium, and the hazards of
water erosion and soil blowing are slight.

Areas of this soil are mainly used for livestock grazing
and wildlife habitat. A few areas are used for urban
development.

The potential plant community on this soil is mainly
low sagebrush, Thurber needlegrass, and bottlebrush
squirreltail. The present vegetation in most areas is
mainly low sagebrush and bottlebrush squirreltail. The
production of vegetation suitable for livestock grazing is
limited by the moderately low average annual
precipitation, shallow rooting depth, and very low
available water capacity. Because of very low available
water capacity and the competition from sagebrush for
moisture, desirable grasses are very slow to recover
even if grazing management is good. Loss of the surface
layer results in a severe decrease in productivity and in
the potential of the soil to produce vegetation suitable
for grazing. Grazing should be delayed until the soil is
firm and the more desirable forage plants have achieved
sufficient growth to withstand grazing pressure. The
suitability of this soil for rangeland seeding is very poor.
The main limitation for seeding is the very low available
water capacity.
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The main limitations for urban developmeni are
shallow depth to the hardpan, very slow permeability,
highly expandable clay, and unstable sidewalls in
cutbanks below the hardpan. Heavy equipment is
needed for excavation. Footings should be placed on or
below the hardpan to overcome the limitations of high
shrink-swell potential and low strength. Septic tank filter
fields require special design to overcome the limitations
of shallow depth and the very slowly permeable subsail.
The suitability of this soil for septic tank absorption fields
can be improved by ripping the hardpan with heavy
equipment to increase permeability.

Areas of this soil are limited for roads because of the
clayey subsoil and shallow depth to the hardpan. Deep
cuts should be avoided because of the hardpan. Roads
are difficult to maintain because of the presence of clay,
which has low strength when wet. Roads need to be
designed to provide surface drainage, a stable base, and
an adequate wearing surface to improve trafficability.

This soil is in capability subclass Vlis, nonirrigated. It is
in range site 26-25.

482—Indian Creek gravelly fine sandy loam, 4 to
15 percent slopes. This shallow, well drained soil is on
terraces. It formed in alluvium derived from mixed
sources of rock. Elevation is 4,800 to 5,200 feet. The
average annual precipitation is about 8 inches, the
average annual temperature is about 50 degrees F., and
the average frost-free period is about 100 days.

Typically, the surface laver is gray gravelly fine sandy
loam about 5 inches thick. The subsoil is dark brown
clay about 14 inches thick. Below this is an indurated,
silica-cemented hardpan about 5 inches thick. The
substratum to a depth of 60 inches or more is stratified,
light gray and light brownish gray very gravelly loamy
coarse sand and very gravelly coarse sandy loam. In
some areas the surface layer is very cobbly.

Included with this soil in mapping are about 3 percent
Haybourne soils on inset alluvial fans (range site: 26-16)
and 2 percent Chalco soils on terrace breaks (range site:
26-29). The included soils make up about 5 percent of
mapped areas.

Permeability of this Indian Creek soil is very slow
above the hardpan. Available water capacity is very low.
Effective rooting depth coincides with depth to the
hardpan. The depth is 14 to 20 inches. Runoff is
medium, and the hazards of water erosion and soil
blowing are slight.

Areas of this soil are used for livestock grazing, wildlife
habitat, and urban development.

The potential plant community on this soil is mainly
low sagebrush, Thurber needlegrass, and bottlebrush
squirreltail. The present vegetation in most areas is
mainly low sagebrush and bottlebrush squirreltail. The
production of vegetation suitable for livestock grazing is
limited by the very low available water capacity. Because
of very low available water capacity and the competition
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from sagebrush for moisture, desirable grasses are very
slow to recover even if grazing management is good.
Loss of the surface layer results in a severe decrease in
productivity and in the potential of the soil to produce
vegetation suitable for grazing. Grazing should be
delayed until the soil is firm and the more desirable
forage plants have achieved sufficient growth to
withstand grazing pressure. The suitability of this soil for
rangeland seeding is very poor. The main limitation for
seeding is very low available water capacity.

The main limitations for urban development are
shallow depth to the hardpan, very slow permeability,
highly expandable clay, and unstable sidewalls in
cutbanks below the hardpan. Heavy equipment is
needed for excavation. Footings should be placed on or
below the hardpan to overcome the limitations of high
shrink-swell potential and low strength. Septic tank filter
fields require special design to overcome the limitations
of slope, shallow depth, and the very slow permeability
in the subsoil. The suitability of the soil for septic tank
absorption fields can be improved by ripping the hardpan
with heavy equipment to increase permeability.
Absorption lines should be installed on the contour.

Areas of this soil are limited for roads because of the
clayey subsoil and shallow depth to the hardpan. Deep
cuts should be avoided because of the underlying
hardpan. Roads are difficult to maintain because of the
presence of clay, which has low strength when wet.
Roads need to be designed to provide surface drainage,
a stable base, and an adequate wearing surface to
improve trafficability.

This soil is in capability subclass Vlls, nonirrigated. It is
in range site 26-25. '

483—Indian Creek very cobbly loam, 2 to 8
percent slopes. This shallow, well drained soil is on
terraces. It formed in alluvium derived from mixed
sources of rock. Elevation is 4,800 to 5,200 feet. The
average annual precipitation is about 8 inches, the
average annual temperature is about 50 degrees F., and
the average frost-free period is about 100 days.

Typically, the surface layer is gray very cobbly loam
about 3 inches thick. The subsoil is dark brown gravelly
clay about 17 inches thick. Below this is an indurated,
silica-cemented hardpan about 5 inches thick. The
substratum to a depth of 60 inches or more is stratified,
light gray and light brownish gray extremely gravelly
loamy coarse sand and extremely gravelly coarse sandy
loam.

Included with this soil in mapping is about 5 percent
~ Chalco soils on terrace breaks (range site: 26-29).

Permeability of this Indian Creek soil is very slow.
Available water capacity is very low. Effective rooting
depth coincides with depth to the hardpan. The depth is
14 to 20 inches. Runoff is medium, and the hazards of
water erosion and soil blowing are slight.
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Areas of this soil are mainly used for livestock grazing
and wildlife habitat. A few areas are used for urban
development.

The potential plant community on this soil is mainly
low sagebrush, Thurber needlegrass, and bottlebrush
squirreltail. The present vegetation in most areas is
mainly low sagebrush and bottlebrush squirreltail. The
production of vegetation suitable for livestock grazing is
limited by the moderately low average annual
precipitation, shallow rooting depth, and very low
available water capacity. Because of very low available
water capacity and the competition from sagebrush for
moisture, desirable grasses are very slow to recover
even if grazing management is good. Loss of the surface
layer results in a severe decrease in productivity and in
the potential of the soil to produce vegetation suitable
for grazing. Grazing should be delayed until the soil is
firm and the more desirable forage plants have achieved
sufficient growth to withstand grazing pressure. The
suitability of this soil for rangeland seeding is very poor.
The main limitation for seeding is the very low available
water capacity.

The main limitations for urban development are
shallow depth to the hardpan, very slow permeability,
highly expandable clay, and unstable sidewalls in
cutbanks below the hardpan. Heavy equipment is
needed for excavation. Footings should be placed on or
below the hardpan to overcome the limitations of high
shrink-swell potential and low strength. Septic tank filter
fields require special design to overcome the limitation of
the shallow, very slowly permeable subsoil. The
suitability of the soil for septic tank absorption fields can
be improved by ripping the hardpan with heavy
equipment to increase permeability.

Areas of this soil are limited for roads because of the
clayey subsoil and shallow depth to the hardpan. Deep
cuts should be avoided because of the hardpan. Roads
are difficult to maintain because of the presence of clay,
which has low strength when wet. Roads need to be
designed to provide surface drainage, a stable base, and
an adequate wearing surface to improve trafficability.

This soil is in capability subclass Vlls, nonirrigated. It is
in range site 26-25.

485—Indian Creek-Haybourne association. This
association is on old terraces and alluvial fans. Slope is
0 to 8 percent. Elevation is 5,000 to 5,500 feet. The
average annual precipitation is about 8 inches, the
average annual temperature is about 50 degrees F., and
the average frost-free period is about 100 days.

This association is 60 percent Indian Creek very
cobbly loam, 2 to 8 percent slopes, and 25 percent
Haybourne gravelly sandy loam, 0 to 4 percent slopes.
The Indian Creek soil is on terraces, and the Haybourne
soil is on inset fans.

Included with these soils in mapping are about 10
percent Reno soils on the highest, oldest terrace
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remnants (range site: 26-25) and 5 percent Nevador
soils on remnant alluvial fans below the Indian Creek
soils (range site: 26-16). The included soils make up
about 15 percent of mapped areas.

The Indian Creek soil is shallow and well drained. It
formed in alluvium derived from mixed sources of rock.
Typically, the surface is covered with 15 to 25 percent
cobbles. The surface layer is grayish brown and light
brownish gray very cobbly loam about 4 inches thick.
The subsoil is brown clay about 12 inches thick. Below
this to a depth of 20 inches is an indurated hardpan. The
substratum to a depth of 60 inches or more is gray
gravelly loamy sand.

Permeability of the Indian Creek soil is very slow.
Available water capacity is very low. Effective rooting
depth coincides with depth to the hardpan. The depth is
14 to 20 inches. Runoff is medium, and the hazards of
water erosion and soil blowing are slight.

The Haybourne soil is very deep and well drained. It
formed in alluvium derived from mixed sources of rock.
Typically, the surface layer is light brownish gray gravelly
sandy loam about 5 inches thick. The subsaoil is pale
brown sandy loam about 15 inches thick. The substratum
to a depth of 60 inches or more is stratified, very pale
brown fine sandy loam and gravelly sandy {oam.

Permeability of the Haybourne soil is moderately rapid.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is slow, and the
hazards of water erosion and soil blowing are slight. The
soil is subject to rare flooding.

Areas of this association are used for livestock grazing
and wildlife habitat.

The potential plant community on the Indian Creek soil
is mainly low sagebrush, Thurber needlegrass, and
bottlebrush squirreltail. The present vegetation in most
areas is mainly low sagebrush and bottlebrush
squirreltail. The production of vegetation suitable for
livestock grazing is limited by the moderately low
average annual precipitation and very low available water
capacity. The suitability of this soil for rangeland seeding
is very poor. The main limitation for seeding is the very
low available water capacity.

The potential plant community on the Haybourne soil
is mainly Wyoming big sagebrush and bottlebrush
squirreltail. The production of vegetation suitable for
livestock grazing is limited by the moderately low
average annual precipitation and moderate available
water capacity. The suitability of this soil for rangeland
seeding is poor. The main limitations for seeding are the
moderately low average annual precipitation and
moderate available water capacity.

Seeding small areas of the Haybourne soil is difficult.
This is because of the pattern in which this soil occurs
with the Indian Creek soil. Because of moderately low
average annual precipitation and the competition from
sagebrush for moisture, desirable grasses are very slow
to recover even if grazing management is good. Loss of
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the surface layer of the Indian Creek soil resuits in a
severe decrease in productivity and in the potential of
the soil to produce vegetation suitable for grazing.
Grazing should be delayed until the soil is firm and the
more desirable forage plants have achieved sufficient
growth to withstand grazing pressure.

Areas of this association are limited for roads because
of shallow depth to the hardpan and highly expandable
clay in the Indian Creek soil. Deep cuts should be
avoided on the Indian Creek soil because of the ,
hardpan. Cutting and filling can be reduced by building
roads in the less sloping areas. Roads need adequate
surface drainage. Erosion can be controlled and
maintenance costs reduced by stabilizing areas that
have been disturbed. Trafficability of roads can be
improved by providing a stable base and an adequate
wearing surface.

The Indian Creek soil is in capability subclass Vilis,
nonirrigated, and range site 26-25. The Haybourne soil is
in capability subclass Vls, nonirrigated, and range site
26-16.

486—Indian Creek-Reno-Cassiro association. This
association is on dissected terraces and side slopes.
Slope is 2 to 30 percent. Elevation is 5,200 to 5,800 feet.
The average annual precipitation is about 8 inches, the
average annual temperature is about 50 degrees F., and
the frost-free period is about 100 days.

This association is 40 percent Indian Creek very
cobbly loam, 2 to 8 percent slopes, 30 percent Reno
very cobbly loam, 2 to 8 percent slopes, and 15 percent
Cassiro extremely stony loam, 15 to 30 percent slopes.
The Indian Creek soil is on upper terrace tops and
shoulders, the Reno soil is on lower terraces and toe
slopes, and the Cassiro soil is on steep terrace side
slopes.

Included with these soils in mapping are about 2
percent Duco soils that are shallow to bedrock on
hillslopes adjacent to the terraces (woodland site:
Pinyon-juniper woodland), 5 percent Phing soils
intermingled with the Cassiro soil on terrace slopes
(range site: 26-25), 5 percent Springmeyer. soils on
higher inset alluvial fans (range site: 26-10), and 3
percent Haybourne soils on lower inset alluvial fans
(range site: 26-16). The included soils make up about 15
percent of mapped areas.

The Indian Creek soil is shallow and well drained. It
formed in alluvium derived from mixed sources of rock.
Typically, the surface is covered with 15 to 25 percent
cobbles. The surface layer is gray and brown very cobbly
loam about 3 inches thick. The subsoil is brown gravelly
clay about 17 inches thick. Below this is an indurated,
silica-cemented hardpan about 5 inches thick. The
substratum to a depth of 60 inches or more is light gray,
stratified extremely gravelly loamy coarse sand and
extremely gravelly coarse sandy loam.
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Permeability of the Indian Creek soil is very slow.
Available water capacity is very low. Effective rooting
depth coincides with depth to the hardpan. The depth is
14 to 20 inches. Runoff is medium, and the hazards of
water erosion and soil blowing are slight.

The Reno soil is moderately deep and well drained. It
formed in alluvium derived dominantly from mixed
sources of rock. Typically, the surface is covered with 15
to 25 percent cobbles. The surface layer is light
brownish gray very cobbly loam about 3 inches thick.
The subsoil is brown clay about 19 inches thick. Below
this is an indurated, silica-cemented hardpan about 10
inches thick. The substratum to a depth of 60 inches or
more is pale brown very gravelly sand.

Permeability of the Reno soil is very slow. Available
water capacity is low. Effective rooting depth coincides
with depth to the hardpan. The depth is 20 to 40 inches.
Runoff is medium, and the hazards of water erosion and
soil blowing are slight.

The Cassiro soil is very deep and well drained. It
formed in alluvium derived dominantly from mixed
sources of rock. Typically, the surface is covered with 15
to 35 percent stones. The surface layer is grayish brown
extremely stony loam about 5 inches thick. The subsoil is
about 36 inches thick. It averages dark brown and
yellowish brown extremely gravelly clay and very gravelly
clay. The substratum to a depth of 60 inches or more is
light yellowish brown gravelly sandy loam.

Permeability of the Cassiro soil is moderately slow.
Available water capacity is low. Effective rooting depth is
60 inches or more. Runoff is medium, and the hazards of
water erosion and soil blowing are slight.

Areas of this association are used for livestock grazing
and wildlife habitat.

The potential plant community on the Indian Creek soil
is mainly low sagebrush, Thurber needlegrass, and
bottlebrush squirreltail. The present vegetation in most
areas is mainly low sagebrush and bottlebrush
squirreltail. The production of vegetation suitable for
livestock grazing is limited by the moderately low
average annual precipitation, shallow rooting depth, and
very low available water capacity. The suitability of this
soil for rangeland seeding is very poor. The main
limitation for seeding is the very low available water
capacity.

The potential plant community on the Reno soil is
mainly low sagebrush, Thurber needlegrass, and
bottlebrush squirreltail. The present vegetation in most
areas is mainly low sagebrush and bottlebrush
squirreltail. The production of vegetation suitable for
livestock grazing is limited by moderately low average
annual precipitation and low available water capacity.
The suitability of this soil for rangeland seeding is very
poor. The main limitation for seeding is a thin surface
layer abruptly underlain by the very slowly permeable
clayey subsoil.
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The potential plant community on the Cassiro soil is
mainly Wyoming big sagebrush, antelope bitterbrush,
Thurber needlegrass, and basin wildrye. The present
vegetation in most areas is mainly Wyoming big
sagebrush and bottlebrush squirreltail. The production of
vegetation suitable for livestock grazing is limited by the
low available water capacity. The suitability of this soil
for rangeland seeding is very poor. The main limitation
for seeding is the very low available water capacity in the
surface layer.

Livestock grazing should be managed to prevent
overgrazing in the less sloping areas of the Indian Creek
and Reno soils. Loss of the surface layer results in a
severe decrease in productivity and in the potential of
the soils to produce vegetation suitable for grazing.
Grazing should be delayed until the soil is firm and the
more desirable forage plants have achieved sufficient
growth to withstand grazing pressure.

Areas of this association are limited for roads because
of highly expandable clay in the Reno soil, shallow depth
to hardpan in the Indian Creek soil, and moderately
steep slopes in the Cassiro soil. Roads on the Reno soil
are difficult to maintain because of the clay, which has
low strength when wet. Because of the underlying
hardpan, deep cuts should be avoided, especially on the
Indian Creek soil. Cutting and filling can be reduced by
building roads in the less sloping areas. Roads should be
provided with adequate surface drainage. Erosion can be
controlled and maintenance costs reduced by stabilizing
areas that have been disturbed. Unless an adequate
wearing surface is maintained, stones and cobbles in the
soil are road hazards and result in increased
maintenance cost. Trafficability of roads can be
improved by providing a stable base.

The Indian Creek soil is in capability subclass Vils,
nonirrigated, and range site 26-25. The Reno soil is in
capability subclass Vlis, nonirrigated, and range site 26-
25. The Cassiro soil is in capability subclass Vlis,
nonirrigated, and range site 26-10.

487—Indian Creek Variant-Cassiro-Puett
association. This association is on severely dissected
old terraces and hills. Slope is 15 to 50 percent.
Elevation is 5,100 to 5,600 feet. The average annual
precipitation is about 10 inches, the average annual
temperature is about 50 degrees F., and the average
frost-free period is about 100 days.

This association is 45 percent Indian Creek Variant
very gravelly loam, 15 to 50 percent slopes, 20 percent
Cassiro extremely stony loam, 15 to 30 percent slopes,
and 20 percent Puett gravelly fine sandy loam, 15 to 30
percent slopes. The Indian Creek Variant soil is on north-
and east-facing dissected terrace side slopes, the
Cassiro soil is on south- and west-facing dissected
terrace side slopes, and the Puett soil is on eroded
crests and severely eroded side slopes of hills above the
terraces.
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Included with these soils in mapping are about 3
percent Koontz soils on crests of ridges (range site: 26-
15), 3 percent Phing soils on terrace toe slopes (range
site: 26-25), 2 percent Springmeyer soils along
drainageways (range site: 26-10), 1 percent Rock
outcrop associated with the Puett soil, and 6 percent
Indian Creek soils on terrace summits (range site: 26-
25). The included soils and Rock outcrop make up about
15 percent of mapped areas.

The Indian Creek Variant soil is shallow and well
drained. It formed in alluvium derived dominantly from
mixed sources of rock. Typically, the surface layer is light
brownish gray very gravelly loam about 3 inches thick.
The subsoil is dark grayish brown very gravelly clay loam
and very gravelly sandy clay loam about 15 inches thick.
Below this is an indurated, silica-cemented hardpan
about 21 inches thick. The substratum to a depth of 60
inches or more is light gray very gravelly loamy sand.

Permeability of the Indian Creek Variant soil is
moderately slow. Available water capacity is very low.
Effective rooting depth coincides with the depth to the
hardpan. The depth is 12 to 18 inches. Runoff is rapid,
and the hazard of water erosion is moderate. The hazard
of soil biowing is slight.

The Cassiro soil is very deep and well drained. It
formed in very gravelly alluvium derived dominantly from
mixed sources of rock. Typically, the surface is covered
with 15 to 35 percent stones. The surface layer is
grayish brown extremely stony loam about 6 inches
thick. The subsoil is yellowish brown very gravelly clay
about 34 inches thick. The substratum to a depth of 60
inches or more is light yellowish brown very gravelly
sandy loam.

Permeability of the Cassiro soil is moderately slow.
Available water capacity is low. Effective rooting depth is
60 inches or more. Runoff is medium, and the hazards of
water erosion and soil blowing are slight.

The Puett sail is shallow and well drained. It formed in
residuum derived dominantly from Tertiary mudstone.
Typically, the surface layer is light brownish gray gravelly
fine sandy loam about 3 inches thick. The underlying
material to a depth of 13 inches is pale brown fine sandy
loam. Tertiary mudstone is at a depth of 13 inches. In
some areas, slope is 30 to 50 percent.

Permeability of the Puett soil is moderately rapid.
Available water capacity is very low. Effective rooting
depth coincides with the depth to Tertiary mudstone. The
depth is 10 to 20 inches. Runoff is rapid, and the hazard
of water erosion is moderate. The hazard of soil blowing
is slight.

Areas of this association are used for livestock grazing
and wildlife habitat.

The potential plant community on the Indian Creek
Variant soil is mainly Wyoming big sagebrush, antelope
bitterbrush, basin wildrye, and Thurber needlegrass. The
present vegetation in most areas is mainly Wyoming big
sagebrush, antelope bitterbrush, Thurber needlegrass,
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and bottlebrush squirreltail, with invasion by pinyon and
juniper. The production of vegetation suitable for
livestock grazing is limited by the very low available
water capacity. The suitability of this soil for rangeland
seeding is very poor. The main limitations for seeding
are the very low available water capacity and steep
slopes.

The potential plant community on the Cassiro soil is
mainly Wyoming big sagebrush, antelope bitterbrush,
basin wildrye, and Thurber needlegrass. The present
vegetation in most areas is mainly Wyoming big
sagebrush, antelope bitterbrush, and bottlebrush
squirreltail with invasion of pinyon and juniper. The
production of vegetation suitable for livestock grazing is
limited by the low available water capacity. The suitability
of this soil for rangeland seeding is very poor. The main
limitations for seeding are very low available water
capacity in the surface layer and the extremely stony
surface.

The potential plant community of the Puett soil is
mainly Wyoming big sagebrush, antelope bitterbrush,
desert needlegrass, and Indian ricegrass. The present
vegetation in most areas is mainly Wyoming big
sagebrush, antelope bitterbrush, purple sage, and desert
needlegrass with invasion of pinyon and juniper. The
production of vegetation suitable for livestock grazing is
limited by very low available water capacity. The
suitability of this soil for rangeland seeding is very poor.
The main limitation for seeding is the very low available
water capacity.

Steepness of slope in areas of this association limits
access and movement of livestock. Livestock grazing
should be managed to protect the soils from excessive
erosion and to prevent overgrazing in the less sloping
areas. Because of the low and very low available water
capacity and the competition from pinyon, juniper, and
sagebrush for moisture, desirable grasses are very slow
to recover even if grazing management is good. Loss of
the surface layer results in a severe decrease in
productivity and in the potential of the soils to produce
vegetation suitable for grazing. Grazing should be
delayed until the more desirable forage plants have
achieved sufficient growth to withstand grazing pressure.
Because of the density of pinyon and juniper in some
areas, the soils can be managed for woodland.

Areas of this association are limited for roads because
of moderately steep and steep slopes and shallow depth
to an indurated hardpan in the Indian Creek Variant soil.
Because of the underlying hardpan and bedrock, deep
cuts should be avoided, especially on the Indian Creek
Variant and Puett soils. Cutting and filling can be
reduced by building roads in the less sloping areas.
Roads should be provided with adequate surface
drainage. Erosion can be controlled and maintenance
cost reduced by stabilizing areas that have been
disturbed. Local roads and streets require a special base
in some areas to avoid moderate frost heave damage on
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the Indian Creek Variant and Puett soils. Unless an
adequate wearing surface is maintained, stones and
cobbles in the Cassiro soil are road hazards and result in
increased maintenance cost.

The Indian Creek Variant soil is in capability subclass
Vlle, nonirrigated, and range site 26-10. The Cassiro soil
is in capability subclass Vs, nonirrigated, and range site
26-10. The Puett soil is in capability subclass Vile,
nonirrigated, and range site 26-29.

488—Indian Creek Variant-Roloc association. This
association is on rounded hills. Slope is 30 to 50
percent. Elevation is 5,500 to 6,000 feet. The average
annual precipitation is about 10 inches, the average
annual temperature is about 49 degrees F., and the
average frost-free period is about 100 days.

This association is 55 percent Indian Creek Variant
very stony loam, 30 to 50 percent slopes, and 30
percent Roloc stony sandy loam, 30 to 50 percent
slopes. The Indian Creek Variant soil is on foot slopes,
and the Roloc soil is on side slopes and ridges.

Included with these soils in mapping are about 5
percent Springmeyer soils on inset alluvial fans on the
lower part of the unit (range site: 26-10), 5 percent Shree
soils on upper alluvial fans (range site: 26-10), and 5
percent coarse-loamy, mixed, mesic Aridic Haploxerolls
on north-facing toe slopes (range site: 26-5). The
included soils make up about 15 percent of mapped
areas.

The Indian Creek Variant soil is shallow and well
drained. It formed in alluvium derived from mixed
sources of rock. Typically, the surface is covered with
about 3 to 15 percent stones. The surface layer is
grayish brown and light brownish gray very stony loam
about 3 inches thick. The subsaoil is brown very gravelly
clay loam about 12 inches thick. Below this is an
indurated hardpan about 20 inches thick. The substratum
to a depth of 60 inches or more is light gray very gravelly
sand and loamy sand.

Permeability of the Indian Creek Variant soil is
moderately slow. Available water capacity is very low.
Effective rooting depth coincides with the depth to the
hardpan. The depth is 12 to 18 inches. Runoff is rapid,
and the hazard of water erosion is moderate. The hazard
of soil blowing is slight.

The Roloc soil is shallow and well drained. it formed in
residuum derived dominantly from granitic rock. Typically,
the surface is covered with about 2 percent stones. The
surface layer is grayish brown stony sandy loam about 5
inches thick. The subsoil is brown very gravelly coarse
sandy loam about 12 inches thick. Soft granite bedrock
is at a depth of 17 inches.

Permeability of the Roloc soil is moderate. Available
water capacity is very low. Effective rooting depth
coincides with the depth to bedrock. The depth is 14 to
20 inches. Runoff is rapid, and the hazard of water
erosion is moderate. The hazard of soil blowing is slight.
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Areas of this association are used for livestock grazing
and wildlife habitat.

The potential plant community on the Indian Creek
Variant soil is mainly Wyoming big sagebrush, antelope
bitterbrush, and Thurber needlegrass with invasion of
pinyon and juniper. The production of vegetation suitable
for livestock grazing is limited by the very low available
water capacity. The suitability of this soil for rangeland
seeding is very poor. The main limitations for seeding
are the steep slopes and very low available water
capacity.

The potential plant community on the Roloc soil is
mainly mountain big sagebrush, antelope bitterbrush,
Thurber needlegrass, and Indian ricegrass. The present
vegetation in most areas is mainly mountain big
sagebrush, antelope bitterbrush, and Thurber
needlegrass with invasion of pinyon and juniper. The
production of vegetation is limited by the very low
available water capacity. The suitability of this soil for
rangeland seeding is very poor. The main limitations for
seeding are the steep slopes and very low available
water capacity.

Machinery is not practical in range management
because the surface is stony and the slopes are steep.
Slope limits access by livestock and results in
overgrazing of the less sloping areas. Loss of the
surface layer results in a severe decrease in productivity
and in the potential of the soils to produce vegetation
suitable for grazing. Livestock grazing should be
managed to protect the soils from excessive erosion.
Grazing should be delayed until the soil is firm and the
more desirable forage plants have achieved sufficient
growth to withstand grazing pressure. Because of the
density of pinyon and juniper in most areas, the areas
can be managed for woodland. Reestablishment of the
rangeland plant community in some areas is difficult.

Areas of this association are limited for roads because
of steep slopes and shallow depth to hardpan or
bedrock. Because of the underlying hardpan and
bedrock, deep cuts should be avoided. Unless an
adequate wearing surface is maintained, stones and
cobbles in the soil are road hazards. These hazards
result in increased maintenance cost. Local roads and
streets require a special base in some areas to avoid
moderate frost heave damage. Cutting and filling can be
reduced by building roads in the less sloping areas.
Roads should be provided with adequate surface
drainage. Erosion can be controlled and maintenance
costs reduced by stabilizing areas that have been
disturbed. Trafficability of roads can be improved by
providing a stable base.

The Indian Creek Variant soil is in capability subclass
Vlle, nonirrigated, and range site 26-10. The Roloc soil is
in capability subclass Vlle, nonirrigated, and range site
26-46.
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491—Indiano stony fine sandy loam, 30 to 50
percent slopes. This moderately deep, well drained soil
is on rounded foothills. It formed in colluvium derived
dominantly from rhyolite. Elevation is 4,800 to 5,500 feet.
The average annual precipitation is about 10 inches, the
average annual temperature is about 50 degrees F., and
the average frost-free period is about 100 days.

Typically, the surface layer is covered with about 2
percent stones. The surface layer is brown stony fine
sandy loam about 13 inches thick. The upper 11 inches
of the subsoil is light yellowish brown gravelly clay loam,
and the lower 9 inches is pale brown loam. The subsoil
averages clay loam. Rhyolitic bedrock is at a depth of 31
inches. In some areas the surface layer is very stony.

Included with this soil in mapping is about 5 percent
Indiano soils that have slopes of 4 to 30 percent (range
site: 26-10).

Permeability of this Indiano soil is moderately slow.
Available water capacity is low. Effective rooting depth
coincides with the depth to bedrock. The depth is 20 to
40 inches. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

Areas of this soil are used for livestock grazing and
wildlife habitat.

The potential plant community on this soil is mainly
Wyoming big sagebrush, antelope bitterbrush, Thurber
needlegrass, and bottlebrush squirreltail. The present
vegetation in most areas is mainly Wyoming big
sagebrush, antelope bitterbrush, and bottlebrush
squirreltail. The production of vegetation suitable for
livestock grazing is limited by the low available water
capacity. The suitability of this soil for rangeland seeding
is very poor. The main limitation for seeding is steep
slopes.

Grazing should be delayed until the soil is firm and the
more desirable forage plants have achieved sufficient
growth to withstand grazing pressure. Because of the
lack of a seed source and the competition from
sagebrush for moisture, desirable grasses are very siow
to recover even if grazing management is good.
Steepness of slope limits access and movement of
livestock. Grazing should be managed to protect this soil
from excessive erosion and to prevent overgrazing in the
less sloping areas. If livestock are restricted to this soil,
they tend to graze the ridgetops and valleys, leaving the
slopes essentially ungrazed.

Areas of this soil are limited for roads because of
slope. Roads should be located on the less sloping
areas if possible to avoid excessive cutting and filling.
Disturbed areas need to be stabilized to minimize
erosion and reduce maintenance cost. Roads should be
designed to provide adequate surface drainage.

This soil is in capability subclass Vlls, nonirrigated. It is
in range site 26-10.

501—James Canyon loam, drained, 2 to 4 percent
slopes. This very deep, poorly drained soil is on slightly
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convex alluvial fans. The drainage is altered. This soil
formed in alluvium derived from mixed sources of rock.
Elevation is 4,700 to 4,900 feet. The average annual
precipitation is about 8 inches, the average annual
temperature is about 49 degrees F., and the average
frost-free period is about 100 days.

Typically, the surface layer is grayish brown loam
about 31 inches thick. The underlying material to a depth
of 60 inches is grayish brown and light brownish gray
gravelly loam. In some areas the surface layer is
gravelly.

Included with this soil in mapping is about 10 percent
soils in depressional areas in which the water table is at
a depth of 2 to 3 feet.

Permeability of this James Canyon soil is moderate.
Available water capacity is high. Runoff is slow, and the
hazards of water erosion and soil blowing are slight.
Effective rooting depth is limited by a seasonal high
water table at a depth of 4 to 6 feet from December
through May. The deep water table is the result of
changes in the original course of the stream or channel
entrenchment.

Most areas of this soil are used for irrigated hay,
pasture, and crops and for wildlife habitat. A few areas
are used for urban development.

This soil is well suited to hay and pasture. The main
limitation is gentle slopes. The application of water
should be regulated to prevent a rise in the level of the
water table. Grasses and legumes grow well if adequate
nitrogen fertilizer is applied. Grazing when the soil is wet
results in compaction of the surface layer, poor tilth, and
excessive runoff. Grazing should be delayed until the soil
is firm and the more desirable forage plants have
achieved sufficient growth to withstand grazing pressure.

This soil is suited to irrigated crops. It is limited mainly
by a deep fluctuating water table and gentle slopes.
Deep-rooted crops are suited to areas where the
drainage is adequate or where a drainage system has
been installed. Furrow, corrugation, and sprinkler
irrigation methods are suited to this soil. The method
used generally is governed by the crop. If furrow or
corrugation methods are used, runs should be on the
contour or across the slope. Applications of irrigation
water should be adjusted to the available water capacity
and to the water intake rate to prevent a rise in the level
of the water table. Because of limited depth to the water
table, cuts required for leveling should be less than
about 18 inches deep. All tillage should be on the
contour or across the slope. Drop structures, diversions,
and grassed waterways are needed in some areas.
Crops respond to nitrogen and phosphorous fertilizers.

The main limitations for urban development are the
deep seasonal high water table, moderate content of
highly expandable clay, and moderate permeability.
Special design of footings is needed to overcome the
limitations of moderate shrink-swell potential and frost
heave. Septic tank absorption fields require special
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design to overcome the limitations of a deep seasonal
high water table and moderately permeable subsoil.

Areas of this soil are limited for roads because of
severe frost heave. Local roads and streets require a
special base in some areas to avoid frost heave
damage. Erosion can be minimized and maintenance
costs reduced by providing roads with surface drainage,
a stable base, and an adequate wearing surface.

This soil is in capability subclass llw, irrigated.

502—James Canyon loam, drained, 4 to 8 percent
slopes. This very deep, poorly drained soil is on slightly
convex alluvial fans. The drainage is altered. This soil
formed in alluvium derived from mixed sources of rock.
Elevation is 4,700 to 4,900 feet. The average annual
precipitation is about 8 inches, the average annual
temperature is about 49 degrees F., and the average
frost-free period is about 100 days.

Typically, the surface layer is grayish brown loam
about 31 inches thick. The underlying material to a depth
of 60 inches is stratified, grayish brown and light
brownish gray gravelly loam and clay loam.

Included with this soil in mapping are about 5 percent
areas of soils in which the surface layer is very gravelly
and 5 percent soils in small depressional areas in which
the water table is at a depth of 2 to 3 feet.

Permeability of this James Canyon soil is moderate.
Available water capacity is high. Runoff is medium, and
the hazards of water erosion and soil blowing are slight.
Effective rooting depth is limited by a seasonal high
water table at a depth of 4 to 6 feet from December
through May. The deep water table is the result of
changes in the original course of the stream or channel
entrenchment.

Most areas of this soil are used for irrigated hay,
pasture, and crops and for wildlife habitat. A few areas
are used for urban development.

This soil is well suited to hay and pasture. The main
limitation is moderate slopes. The application of irrigation
water should be regulated to prevent a rise in the level
of the water table. Grasses and legumes grow well if
adequate fertilizer is used. Grazing when the soil is wet
results in compaction of the surface layer, poor tilth, and
excessive runoff. Grazing should be delayed until the soil
is firm and the more desirable forage plants have
achieved sufficient growth to withstand grazing pressure.

This soil is suited to irrigated crops. It is limited mainly
by the moderate slopes and a deep fluctuating water
table. Deep-rooted crops are suited to areas where the
drainage is adequate or where a drainage system has
been installed. Furrow, corrugation, and sprinkier
irrigation methods are suited to this soil. The method
used generally is governed by the crop. If furrow or
corrugation irrigation is used, runs should be on the
contour or across the slope. Application of irrigation
water should be adjusted to the available water capacity
and to the water intake rate to prevent a rise in the level
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of the water table. Because of the limited depth to the
water table, cuts required for leveling should be less
than about 18 inches deep. All tillage should be on the
contour or across the slope. Drop structures, diversions,
and grassed waterways are needed in some areas.
Crops respond to nitrogen and phosphorous fertilizers.

The main limitations for urban development are a deep
seasonal high water table, moderate content of highly
expandable clay, and moderate permeability. Special
design of footings is needed to overcome the moderate
shrink-swell potential. Septic tank absorption fields
require special design to overcome the limitations of a
deep seasonal high water table and moderately
permeable subsoil.

Areas of this soil are limited for roads because of the
severe frost heave. Local roads and streets require a
special base in some areas to avoid frost heave
damage. Erosion can be minimized and maintenance
costs reduced by providing roads with surface drainage,
a stable base, and an adequate wearing surface.

This soil is in capability subclass illw, irrigated.

503—Kimmerling Variant peat, 2 to 8 percent
slopes. This very deép, very poorly drained soil is on
alluvial fans near springs and seeps. It formed in
alluvium derived dominantly from mixed sources of rock.
Elevation is about 4,800 feet. The average annual
precipitation is about 10 inches, the average annual
temperature is about 50 degrees F., and the average
frost-free period is about 100 days.

Typically, the surface layer is very dark gray peat
about 8 inches thick. The underlying material to a depth
of 32 inches is grayish brown loam. Below this to a
depth of 60 inches is gray, stratified gravelly loam and
gravelly clay loam.

Included with this soil in mapping is about 5 percent
Kimmerling soils on slightly higher convex parts of
alluvial fans.

Permeability of this Kimmerling Variant soil is
moderate. Available water capacity is high. Runoff is
slow, and the hazards of water erosion and soil blowing
are slight. A water table is within a depth of 12 inches
from December through May. This soil is subject to rare
flooding.

Areas of this soil are used for irrigated hay and
pasture and for wildlife habitat.

This soil is poorly suited to hay and pasture. The main
limitations are slope and the water table near the surface
during spring and early in summer. The use of equipment
is limited by the water table. Tillage should be done
during fall when the water table is low. All tillage and
water spreading should be on the contour or across
slopes. Wetness limits the choice of plants and the
period of grazing and increases the risk of winterkill.
Plants that tolerate wetness should be seeded. Grazing
should be delayed until the soil has drained sufficiently
and is firm enough to withstand trampling of livestock.
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Grazing when the soil is wet results in compaction of the
surface layer, poor tilth, and excessive runoff.

Areas of this soil are limited for roads because of the
seasonal high water table and severe frost heaving.
Drainage or special design is needed to overcome the
limitation imposed by the high water table. Local roads
and streets require a special base to avoid frost heave
damage.

This soail is in capability subclass Vw, irrigated.

511—James Canyon Variant loam, 2 to 4 percent
slopes. This very deep, poorly drained soil is on slightly
convex and concave alluvial fans and interfan areas. It
formed in alluvium derived dominantly from granite,
gneiss, and slate. Elevation is about 4,800 feet. The
average annual precipitation is about 8 inches, the
average annual temperature is about 50 degrees F., and
the average frost-free period is about 100 days.

Typically, the surface layer is very dark gray loam and
sandy clay loam about 15 inches thick. The upper 21
inches of the underlying material is stratified, white,
grayish brown, and pale brown sandy clay loam and
sandy loam. The lower part of the underlying material to
a depth of 60 inches is stratified, brown and pale brown
loamy sand and loamy coarse sand.

Included with this soil in mapping is about 10 percent
soil that has altered drainage and a water table at a
depth of 3 to 5 feet because of the pumping and
diversion of water. In Jack's Valley this soil has been
drained by entrenchment of dendritic gullies.

Permeability of this James Canyon Variant soil is
moderate. Available water capacity is moderate. Runoff
is slow, and the hazards of water erosion and soil
blowing are slight. Effective rooting depth is limited by a
seasonal high water table at a depth of 1.5 to 3.0 feet
from December through June.

Areas of this soil are mainly used for hay, pasture,
shallow-rooted irrigated crops, and wildlife habitat. A few
areas are used for urban development.

This soil is suited to hay, pasture, and shallow-rooted
irrigated crops. The main limitation is a moderately deep
seasonal high water table. Grasses and legumes grow
well if adequate fertilizer is used. The use of equipment
is limited by wetness from the moderately deep water
table. Irrigation water can be applied by the furrow and
corrugation methods. Runs should be on the contour or
across the slope. Irrigation water must be carefully
applied to avoid raising the water table and increasing
the concentration of salts and alkali in the soil. Leveling
helps to insure the uniform application of water. Because
of the limited depth to the water table, cuts required for
leveling should be less than about 9 inches. Seedbed
preparation should be on the contour or across the slope
where practical and in the fall when the water table is the
lowest. Grazing when the soil is wet resuits in
compaction of the surface layer, poor tilth, and excess
runoff. Grazing shoulid be delayed until the soil is firm
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and the more desirable forage plants have achieved
sufficient growth to withstand grazing pressure.

The main limitations for urban development are the
moderately deep seasonal high water table, inadequate
filtration of septic tank effluent, unstable sidewalls in
cutbanks, and the moderate content of highly
expandable clay. Special design is needed for septic
tank absorption fields because of the seasonal high
water table and to avoid polluting the ground water or
nearby water supplies. Cutbanks are not stable and are
subject to slumping. Support and stability for buildings
are needed to overcome the limitations of the moderate
shrink-swell potential. Drainage is needed if buildings
with basements or deep foundations are constructed.

Areas of this soil are limited for roads because of
severe frost heaving. Local roads and streets require a
special base in some areas to avoid frost heave
damage.

This soil is in capability subclass Iliw, irrigated.

512—James Canyon Variant loam, slightly saline, 4
to 8 percent slopes. This very deep, poorly drained soil
is on slightly undulating alluvial fans and interfan areas.
The drainage is altered. This soil formed in alluvium
derived dominantly from granite, gneiss, and slate. Slope
is 4 to 8 percent. Elevation is about 4,800 feet. The
average annual precipitation is about 8 inches, the
average annual temperature is about 50 degrees F., and
the average frost-free period is about 100 days.

Typically, the surface layer is very dark gray loam
about 15 inches thick. The upper 21 inches of the
underlying material is stratified, pale brown and brown
sandy loam and sandy clay loam, and the lower part to a
depth of 60 inches is stratified, brown and pale brown
loamy sand and loamy coarse sand.

Included with this soil in mapping is about 3 percent
wet mineralized soils around hot springs and small areas
of severely eroded soils that have an exposed sandy
substratum. Also included is about 3 percent James
Canyon soils that are in low spots, are strongly saline-
alkali, and have a water table at a depth of 1.5 to 3.0
feet.

Permeability of this James Canyon Variant soil is
moderate. Available water capacity is moderate. Runoff
is slow, and the hazard of water erosion is slight.
Effective rooting depth is limited by a seasonal high
water table at a depth of 3 to 5 feet from December
through June. This water table has been lowered to its
present depth by stream channel entrenchments,

-pumping, and water diversion. The surface layer is

slightly affected by salt and alkali, but below this layer it
is less affected.

Areas of this soil are mainly used for irrigated hay and
pasture and wildlife habitat. A few areas are used for
urban development.

This soil is suited to hay and pasture. The main
limitations are a seasonal high water table and slight salt
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and alkali accumulations in the surface layer. The rate of
application of irrigation water should be regulated to
prevent a rise in the level of the water table. Grasses
and legumes grow well if adequate fertilizer is used.
Irrigation water can be applied by the furrow and
corrugation methods. Seedbed preparation and irrigation
runs should be on the contour or across the slope where
practical. Leveling helps to insure the uniform application
of water. The concentration of salts and alkali in the
surface layer limits the production of plants suitable for
hay and pasture. Leaching the salts from the surface
layer is limited by the high water table. Drainage and
irrigation water management reduce the concentration of
salts. Salt-tolerant species are more suitable for planting
than most other species. Grazing should be delayed until
the soil is firm and the more desirable forage plants have
achieved sufficient growth to withstand grazing pressure.

The main limitations for urban development are the
seasonal high water table, inadequate filtration of septic
tank effluent, unstable sidewalls in cutbanks, and
moderate shrink-swell. Special design is needed for
septic tank absorption fields because of the seasonal
high water table and to avoid polluting the ground water
or nearby water supplies. Cutbanks are not stable and
are subject to slumping. Support and stability for
buildings are needed to overcome the moderate shrink-
swell potential. Drainage is needed for buildings with
basements or deep foundations.

Areas of this soil are limited for roads because of
severe frost heaving. Local roads and streets require a
special base in some areas to avoid frost heave
damage. Roads should be provided with adequate
surface drainage.

This soil is in capability subclass Illw, irrigated.

521—Job loam. This very deep, somewhat poorly
drained soil is on smooth, nearly level flood plains. It
formed in alluvium derived dominantly from granitic rock.
Slope is 0 to 2 percent. Elevation is about 4,700 feet.
The average annual precipitation is about 8 inches, the
average annual temperature is about 50 degrees F., and
the average frost-free period is about 100 days.

Typically, the surface layer is light brownish gray loam
about 9 inches thick. The upper 16 inches of the
underlying material is light brownish gray, stratified very
fine sandy loam and fine sandy loam, and the lower part
to a depth of 60 inches is stratified, grayish brown and
light brownish gray clay loam and loam. In some areas
along the Carson River, the surface layer is slightly
saline-alkali.

Included with this soil in mapping is about 5 percent
Riverwash adjacent to the river.

Permeability of this Job soil is moderately slow.
Available water capacity is high. Runoff is very slow, and
the hazards of water erosion and soil blowing are slight.
Effective rooting depth is limited by a seasonal high
water table at a depth of 3 to 5 feet from December

89

through May. This soil is slightly affected by salt and
alkali below the surface layer. it is subject to occasional,
brief flooding from December through March.

Areas of this soil are used for irrigated hay, pasture,
and crops and for wildlife habitat and urban
development.

This soil is well suited to hay and pasture. It has few
limitations. Grasses and legumes grow well if adequate
nitrogen fertilizer is applied. Leveling helps to insure the
uniform application of water. Leveling cuts should be
limited to a depth of less than 25 inches because of the
deep seasonal high water table. Grazing when the soail is
wet results in compaction of the surface layer, poor tilth,
and slow infiltration. Grazing should be delayed until the
soil is firm and the more desirable forage plants have
achieved sufficient growth to withstand grazing pressure.

This soil is suited to irrigated crops. It is limited mainly
by the deep seasonal high water table and occasional
flooding. Proper application of irrigation water is needed
to prevent a rise in the present water table and an
increase in salinity and alkali. Drainage needed for deep-
rooted crops is difficult because of lack of grade to an
outlet. Furrow, border, corrugation, and sprinkler
irrigation methods are suited to this soil. The method
used generally is governed by the crop. Applications of
irrigation water should be adjusted to the available water
capacity, the water intake rate, and the crop needs.
Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.

The main limitations for urban development are
occasional flooding and the deep seasonal high water
table. Drainage is needed for buildings with basements.
Buildings should be located above the expected flood
level. Septic tank absorption fields do not function
properly because of wetness and the moderately slow
permeability. Buildings can be designed to offset the
effects of moderate shrinking and swelling.

Areas of this soil are limited for roads because of
occasional flooding and severe frost heaving. Structures
to protect this soil from flooding are difficult to establish
and maintain. Local roads and streets require a special
base in some areas to avoid frost heaving damage.
Trafficability of roads can be improved by providing a
stable base, an adequate wearing surface, and surface
drainage.

This soil is in capability subclass llw, irrigated.

523—Job loam, wet. This very deep, somewhat
poorly drained soil is on nearly level, smooth flood
plains. Drainage has been altered. This soil formed in
alluvium derived dominantly from granitic rock. Slope is 0
to 2 percent. Elevation is about 4,700 feet. The average
annual precipitation is about 8 inches, the average
annual temperature is about 50 degrees F., and the
average annual frost-free period is about 110 days.
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Typically, the surface layer is light brownish gray loam
about 9 inches thick. The upper 16 inches of the
underlying material is light brownish gray, stratified very
fine sandy loam and fine sandy loam, and the lower part
to a depth of 60 inches is stratified, grayish brown and
light brownish gray clay loam and loam. In some areas
the surface layer is sandy loam. In some areas a gravelly
substratum is below a depth of 48 inches.

Included with this soil in mapping is about 10 percent
areas of soils that have a water table at a depth of 3 to
5 feet and are rarely flooded.

Permeability of this Job soil is moderately slow.
Available water capacity is high. Runoff is very slow, and
the hazards of water erosion and soil blowing are slight.
Effective rooting depth is limited by a seasonal high
water table at a depth of 2 to 3 feet from December
through June. This soil is slightly affected by salt and
alkali below the surface layer. It is subject to occasional
brief flooding from December through March.

Areas of this soil are used for irrigated hay, pasture,
and shallow-rooted crops and for wildlife habitat.

This soil is suited to hay and pasture. The main
limitations are the moderately deep seasonal high water
table and occasional flooding. Grasses and legumes
grow well if adequate nitrogen fertilizer is applied.
Wetness limits the choice of plants, limits the period of
cutting or grazing, and increases the risk of winterkill.
The use of equipment is limited by wetness from the
seasonal high water table. Leveling helps to insure the
uniform application of water. Leveling cuts should be
limited to a depth of less than 12 inches because of the
water table. Grazing when the soil is wet results in
compaction of the surface layer, poor tilth, and slow
infiltration. Grazing should be delayed until the soil is firm
and the more desirable forage plants have achieved
sufficient growth to withstand grazing pressure. The
application of irrigation water should be regulated to
prevent a rise in the level of the water table.

This soil is suited to shallow-rooted crops. It is limited
mainly by the moderately deep seasonal high water table
and occasional flooding. Leveling is needed for the
efficient application and removal of irrigation water.
Intensive management is required to maintain soil
productivity. Proper application of irrigation water is
needed to prevent a rise in the present water table and
an increase in salinity and alkali. Deep drainage is
difficult because of lack of grade to an outlet. Leveling
cuts should be limited to a depth of less than 12 inches
because of the water table. Furrow, border, and
corrugation irrigation methods are suited to this soil. The
method used generally is governed by the crop.
Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth
and to reduce crusting of the surface layer.

Areas of this soil are limited for roads because of
occasional flooding and severe frost heaving. Structures

Soil Survey

to protect this soil from flooding are difficult to establish
and maintain. Roads require a special base in some
areas to avoid frost heave damage. Trafficability of roads
can be improved by providing a stable base, an
adequate wearing surface, and surface drainage.

This soil is in capability subclass Iliw, irrigated.

524—Job loam, clay substratum. This very deep,
somewhat poorly drained soil is on slightly concave flood
plains. Drainage is altered. This soil formed in alluvium
derived dominantly from granitic rock. Slope is 0 to 2
percent. Elevation is about to 4,700 feet. The average
annual precipitation is about 8 inches, the average
annual temperature is about 49 degrees F., and the
average frost-free period is about 100 days.

Typically, the surface layer is light brownish gray loam
about 9 inches thick. The upper 16 inches of the
underlying material is light brownish gray, stratified very
fine sandy loam and fine sandy loam. The next 17
inches is light brownish gray, stratified loam and clay
loam, and the lower part to a depth of 60 inches is
stratified, grayish brown and light brownish gray clay.

Included with this soil in mapping is about 10 percent
areas of soils that have a water table at a depth of 3 to
5 feet.

Permeability of this Job soil is moderate above a depth
of 40 inches and is slow below a depth of 40 inches.
Available water capacity is high. Runoff is very slow, and
the hazards of water erosion and soil blowing are slight.
Effective rooting depth is limited by a seasonal high
water table at a depth of 2 to 3 feet from December
through May. Depth to the clay substratum ranges from
40 to 50 inches. This soil is subject to occasional, brief
flooding from December through March. It is slightly
saline and alkali throughout.

Areas of this soil are used for irrigated hay, pasture,
and shallow-rooted crops and for wildlife habitat.

This soil is suited to hay and pasture. The main
limitations are the moderately deep seasonal high water
table, slow permeability, and occasional flooding.
Wetness limits the choice of plants, limits the period of
cutting or grazing, and increases the risk of winterkill.
The use of equipment is limited by wetness from the
seasonal high water table. Salt-tolerant species are more
suitable for planting than most other species. Proper
application of irrigation water is needed to prevent a rise
in the present water table and an increase in salinity and
alkali. Deep drainage is difficult because of the lack of
grade to an outlet. Irrigation water can be applied by the
border, corrugation, and furrow methods. Leveling helps
to insure the uniform application of water. Leveling cuts
should be limited to a depth of less than 12 inches
because of the seasonal high water table. Annual
applications of nitrogen fertilizer are needed to maintain
production of high quality irrigated pasture. Grazing when
the soil is wet results in compaction. Grazing should be
delayed until the soil is firm and the more desirable
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forage plants have achieved sufficient growth to
withstand grazing pressure.

The main limitations for shallow-rooted crops are the
slightly saline and alkali conditions, moderately deep
water table, and occasional flooding. Proper application
of irrigation water is needed to prevent a rise in the
present water table and an increase in salinity and alkali.
Deep drainage is difficult because of lack of grade to an
outlet. Leveling is needed for the efficient application
and removal of irrigation water. Furrow, border,
corrugation, and sprinkler irrigation methods are suited to
this soil. The method used generally is governed by the
crop. Because of the slow permeability, the application
of water should be regulated so that water does not
stand on the surface and damage the crop. Salinity
influences the choice of irrigated crops. Returning all
crop residue to the soil and using a cropping system that
includes grasses, legumes, or grass-legume mixtures
help to maintain fertility and tilth.

Areas of this soil are limited for roads because of the
occasional flooding and severe frost heaving. Structures
to protect this soil from flash flooding are difficult to
establish and maintain. Local roads and streets require a
special base in some areas to avoid frost heave
damage. Trafficability of roads can be improved by
providing a stable base, an adequate wearing surface,
and surface drainage.

This soil is in capability subclass 1Vw, irrigated.

531—Jubilee loam. This very deep, poorly drained
soil is on flood plains in slightly concave low depressions
and sloughs. It formed in alluvium derived dominantly
from granitic rock, but also from basalt, rhyolite,
andesite, gneiss, and slate. Slope is 0 to 2 percent.
Elevation is about 4,700 feet. The average annual
precipitation is about 8 inches, the average annual
temperature is about 49 degrees F., and the average
frost-free period is about 100 days.

Typically, the surface layer is dark gray loam about 5
inches thick. The next 32 inches is stratified, dark gray,
grayish brown, and pale olive fine sandy loam and sandy
loam. Below this to a depth of 60 inches is stratified,
olive and light olive gray loamy sand and coarse sand. A
small area near Clear Creek, adjacent to the Carson City
area, is gently sloping.

Included with this soil in mapping adjoining the Carson
City area is a small area of Urban land.

Permeability of this Jubilee soil is moderately rapid.
Available water capacity is moderate. Runoff is very
slow, and the hazards of water erosion and soil blowing
are slight. Effective rooting depth is limited by the
seasonal high water table at a depth of 1 to 2 feet from
December through May. Wetness is the result of the low
position of the soil in the bottom of concave sloughs.
This soil is subject to rare flooding.
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Areas of this soil are used for irrigated hay and
pasture and for wildlife habitat. A few small areas are
used for urban development.

This soil is suited to hay and pasture. The main
limitation is the shallow seasonal high water table.
Climatically adapted grasses and legumes grow well if
adequate fertilizer is used. The use of equipment is
limited by wetness from the shallow water table.
Wetness limits the choice of plants, limits the period of
cutling or grazing, and increases the risk of winterkill.
Surface drains can hold the water table at its present
level. irrigation water can be applied by the corrugation
and furrow methods. Leveling helps to insure the uniform
application of water. Cuts should be limited to a depth of
less than about 6 inches because of the seasonal high
water table. Application of irrigation water should be
regulated to prevent a rise in the present water table.
Grazing when the soil is wet results in compaction of the
surface layer, poor tilth, and low infiltration. Grazing
should be delayed until the soil is firm and the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure.

The main limitations for urban development are the
shallow water table, unstable sidewalls in cutbanks, and
rare flooding. Buildings should be located above the
expected flood level. Drainage needs to be provided for
buildings with basements and crawl spaces. Drainage is
needed for septic tanks if they are to function properly.

Areas of this soil are limited for roads because of the
severe frost heave and shallow depth to the water table.
Special design is needed to overcome the limitations of
severe frost heave and very shallow water table. Roads
should be provided with surface drainage.

This soil is in capability subclass lliw, irrigated.

532—Jubilee clay, slightly saline-alkali. This very
deep, poorly drained soil is on flood plains in slightly
concave low depressions and sloughs. It formed in
alluvium derived dominantly from granitic rock, but also
from rhyolite, andesite, gneiss, and slate. Slope is 0 to 2
percent. Elevation is about 4,700 feet. The average
annual precipitation is about 8 inches, the average
temperature is about 49 degrees F., and the average
frost-free period is about 100 days.

Typically, the surface layer is dark gray clay about 10
inches thick. The upper 25 inches of the underlying
material is stratified, grayish brown and pale olive fine
sandy loam and sandy loam. Below this to a depth of 60
inches is stratified, olive and light olive loamy fine sand
and coarse sand.

Included with this soil in mapping is about 10 percent
areas of soils that are rarely flooded.

Permeability of this Jubilee soil is moderately rapid.
Available water capacity is moderate. Runoff is very
slow, and the hazards of water erosion and soil blowing
are slight. Effective rooting depth is limited by a seasonal
high water table at a depth of 1 to 2 feet from December
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to June. This soil is subject to occasional, brief flooding
from December through March. The soil is slightly
affected by salts and alkali in the surface layer but is not
affected in the underlying material.

Areas of this soil are used for hay and pasture and
wildlife habitat.

This soil is suited to hay and pasture. The main
limitation is the shallow seasonal high water table. The
use of equipment is limited by wetness caused by the
shallow water table during the period of irrigation. The
concentration of salts and alkali in the surface layer
limits the production of plants suitable for hay and
pasture. Leaching the salts from the surface layer is
limited by the high water table. Because of limited depth
to the water table, cuts required for leveling should be
less than 6 inches deep. Deep drainage is difficult
because of the lack of grade to an outlet. Surface drains
can hold the water table at its present level and inhibit
the growth of less palatable plants. Grazing when the
soil is wet results in compaction of the surface layer,
poor tilth, and slow infiltration. Grazing should be
delayed until the soil is firm and the more desirable
forage plants have achieved sufficient growth to
withstand grazing pressure.

Areas of this soil are limited for roads because of
shallow depth to the water table, occasional flooding,
and severe frost heaving. Structures to protect this soil
from flooding are difficult to establish and maintain.
Roads require a special base in some areas to avoid
frost heave damage. Roads should be provided with
surface drainage.

This soil is in capability subclass Vw, irrigated.

533—Jubilee Variant peat. This very deep, very
poorly drained soil is on flood plains in slightly concave
low depressions and sloughs. It formed in alluvium
derived from granitic and volcanic sources of rock. Slope
is 0 to 2 percent. Elevation is about 4,700 feet. The
average annual precipitation is about 8 inches, the
average annual temperature is about 49 degrees F., and
the average frost-free period is about 100 days.

Typically, the surface layer is very dark gray peat
about 6 inches thick. The next 41 inches is stratified,
dark grayish brown and light olive gray fine sandy loam
and sandy loam. Below this to a depth of 60 inches is
stratified, light olive gray sandy loam and coarse sand.

Included with this soil in mapping is about 5 percent
Jubilee soils on convex parts of the flood plains.

Permeability of this Jubilee Variant soil is moderately
rapid. Available water capacity is moderate. Runoff is
very slow, and the hazards of water erosion and soil
blowing are slight. Effective rooting depth is limited by a
seasonal high water table within a depth of 12 inches
from December through June. This soil is subject to
occasional, brief flooding from December through March.

Areas of this soil are used for hay and pasture and
wildlife habitat.
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This soil is poorly suited to hay and pasture. The main
limitation is the very shallow water table. Grasses and
legumes grow well if adequate fertilizer is used. The use
of equipment is limited by water at or near the surface.
Wetness limits the choice of plants, limits the period of
cutting or grazing, and increases the risk of winterkill.
Drainage is difficult because of the lack of suitable grade
to an outlet. Surface drains can hold the water table at
its present level and inhibit the growth of less palatable
plants. Grazing when the soil is wet results in
compaction of the surface layer and poor tilth. Grazing
should be delayed until the more desirable forage plants
have achieved sufficient growth to withstand grazing
pressure.

Areas of this soil are limited for roads because of
shallow depth to the water table, severe frost heaving,
and occasional flooding. Drainage is needed if roads are
constructed. Local roads and streets require a special
base in some areas to avoid frost heave damage.
Structures to protect this soil from flooding are difficult to
establish and maintain.

This soil is in capability subclass Vlw, irrigated.

534—Jubilee-Dressier-Kimmerling complex. This
complex is on flood plains and alluvial terraces. Slope is
0 to 2 percent. Elevation is 4,800 to 5,100 feet. The
average annual precipitation is about 8 inches, the
average annual temperature is about 50 degrees F., and
the average frost-free period is about 100 days.

This complex is 35 percent Jubilee loam, 30 percent
Dressler sandy loam, and 20 percent Kimmerling loam.
The Jubilee soil is on higher parts of the flood plain. The
Dressler soil is on alluvial terraces above the flood plain,
and the Kimmerling soil is on lower parts of the flood
plain. The components of this complex are so intricately
intermingled that to map them separately was not
practical.

Included with these soils in mapping are about 2
percent soils in drainageways that are flooded during
February through July, 2 percent riverwash adjacent to
the river bed, 5 percent Brockliss Variant soils, drained,
on drier parts of alluvial terraces with the Dressler soils
(range site: 26-30), and 6 percent fine-loamy, mixed,
mesic Cumulic Haplaquolls, on frequently flooded
concave basins (range site: 26-3). The included soils
make up about 15 percent of mapped areas.

The Jubilee soil is very deep and poorly drained. It
formed in alluvium derived dominantly from granitic rock
but also from basalt, rhyolite, andesite, gneiss, and slate.
Typically, the surface is covered with a mat of roots
about 4 inches thick. The surface layer is dark gray loam
about 10 inches thick. The upper 28 inches of the
underlying material is pale olive, stratified coarse sandy
loam and fine sandy loam, and the lower part to a depth
of 60 inches is light olive gray, stratified coarse sand and
sandy loam.

N
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Permeability of the Jubilee soil is moderately rapid.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is very slow, and the
hazards of water erosion and soil blowing are slight. A
seasonal high water table fluctuates between depths of
1 and 2 feet in December through June. This soil is
subject to occasional, brief flooding from December
through March. .

The Dressler soil is very deep and somwhat poorly
drained. It formed in alluvium derived dominantly from
granitic and various igneous rocks. The surface layer is
dark grayish brown sandy loam about 18 inches thick.
The underlying material to a depth of 60 inches is
stratified, pale brown and yellowish brown loamy sand
and sandy loam.

Permeability of the Dressler soil is moderately rapid.
Runoff is very slow, and the hazards of water erosion
and soil blowing are slight. Effective rooting depth is
limited by a seasonal high water table at a depth of 2 to
3 feet from December through May. This soil is subject
to occasional, brief flooding in December through March.

The Kimmerling soil is very deep and poorly drained. It
formed in alluvium derived dominantly from granitic rock,
but also from basalt, rhyolite, gneiss, and slate. Typically,
the surface layer is dark gray loam about 22 inches
thick. The upper 20 inches of the underlying material is
dark gray, stratified loam and clay loam. Below this to a
depth of 60 inches is gray, stratified gravelly loamy sand
and silty clay loam with dark gray, greenish gray, and red
iron mottles.

Permeability of the Kimmerling soil is moderately slow.
Available water capacity is high. Effective rooting depth
is 60 inches or more. Runoff is very slow, and the
hazards of water erosion and soil blowing are slight.
Effective rooting depth is limited by a seasonal high
water table at a depth of 1 foot to 2 feet from December
through May. This soil is subject to occasional, brief
flooding from December through March.

Areas of this complex are used for livestock grazing,
hay and pasture, and wildlife habitat.

The potential plant community on the Jubilee soil is
mainly creeping wildrye, basin wildrye, and Nevada
bluegrass. The present vegetation in most areas is
mainly wild roses, creeping wildrye, Nevada bluegrass,
basin wildrye, and willow. The production of vegetation
suitable for livestock grazing is limited by the low
precipitation and low water table in summer. The
suitability of this soil for rangeland seeding is good. The
main limitation for seeding is the low precipitation in
summer.

The potential plant community on the Dressler soil is
mainly creeping wildrye, basin wildrye, and Nevada
bluegrass. The present vegetation in most areas is
mainly black greasewood, basin big sagebrush, and
basin wildrye. The production of vegetation suitable for
livestock grazing is limited by the low precipitation and
low water table in summer. The suitability of this soil for
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rangeland seeding is fair. The main limitations for
seeding are the moderately deep seasonal high water
table and low annual precipitation.

The potential plant community on the Kimmerling soil
is mainly basin wildrye, creeping wildrye, and Nevada
bluegrass. The present vegetation in most areas is
willow, creeping wildrye, sedges, and rushes. The
production of vegetation suitable for livestock grazing is
limited by the low average annual precipitation and the
low water table in summer. The suitability of this soil for
rangeland seeding is poor. The main limitations for
seeding are the shallow seasonal high water table in
spring and the low average annual precipitation. Plants
that tolerate wetness should be seeded. Grazing should
be delayed until the soil has drained sufficiently and is
firm enough to withstand trampling by livestock.

These soils are suited to hay and pasture. The main
limitation is the shallow or moderately deep seasonal
high water table during spring. Wetness limits the choice
of plants, limits the period of cutting or grazing, and
increases the risk of winterkill. Grazing when the soil is
wet results in compaction of the surface layer, poor tilth,
and low infiltration. Fertilizer is needed to insure optimum
growth of grasses and legumes. Use of nitrogen fertilizer
promotes good growth of forage plants. Rotation grazing
helps to maintain the quality of forage. Irrigation is
needed when the water table is low. Irrigation water
must be carefully applied to avoid raising the water table
and increasing the concentration of salts and alkali in
the soil.

Areas of this complex are limited for roads because of
occasional flooding and severe frost heaving and low
strength in the Kimmerling soil. Structures to protect
these soils from flooding are difficult to establish and
maintain. Local roads and streets require a special base
in some areas to avoid frost heave damage. Roads on
the Kimmerling soil are difficult to maintain because of
the moderate content of highly expandable clay, which
has low strength when wet. Trafficability of roads can be
improved by providing a stable base, an adequate
wearing surface, and surface drainage.

This complex is in capability subclass Vw, irrigated. It
is in range site 26-1.

541—Softscrabble-Glean-Genoa association. This
association is on slopes of mountains. Slope is 15 to 50
percent. Elevation is 8,000 to 8,500 feet. The average
annual precipitation is about 14 inches, the average
annual temperature is about 43 degrees F., and the
average frost-free period is about 75 days.

This association is 50 percent Softscrabble extremely
cobbly loam, 30 to 50 percent slopes, 25 percent Glean
extremely stony sandy loam, 15 to 50 percent siopes,
and 10 percent Genoa extremely stony fine sandy loam,
15 to 50 percent slopes. The Glean soil is on north-
facing side slopes, and the Genoa soil is on ridges.
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Included with these soils in mapping are about 5
percent Sup soils on concave mountain slopes near
ridges (range site: 26-9), 5 percent Chen soils that have
a very gravelly clay subsoil (range site: 26-29), and 5
percent Rock outcrop on ridges. The included soils and
Rock outcrop make up about 15 percent of mapped
areas.

The Softscrabble soil is very deep and well drained. It
formed in colluvium derived dominantly from
metavolcanic rock. Typically, the surface is covered with
30 to 40 percent cobbles. The surface layer is grayish
brown and dark grayish brown extremely cobbly loam
about 14 inches thick. The upper 13 inches of the
subsoil is brown extremely gravelly clay loam, and the
lower part to a depth of 60 inches is dark brown very
gravelly loam.

Permeability of the Softscrabble soil is slow. Available
water capacity is moderate. Effective rooting depth is 60
inches or more. Runoff is medium, and the hazards of
water erosion and soil blowing are slight.

The Glean soil is very deep and deep and is well
drained. It formed in colluvium derived dominantly from
granitic and metavolcanic rocks. Typically, the surface is
covered with 25 to 35 percent stones. The surface layer
is dark grayish brown and brown extremely stony sandy
loam about 6 inches thick. The upper 33 inches of the
underlying material is brown very gravelly loam, and the
lower part to a depth of 60 inches is light brownish gray
very gravelly sandy loam.

Permeability of the Glean soil is moderately rapid.
Available water capacity is low. Effective rooting depth
coincides with the depth to bedrock. The depth is 40 to
70 inches. Runoff is rapid, and the hazard of water
erosion is moderate. The hazard of soil blowing is slight.

The Genoa soil is shallow and well drained. It formed
in residuum derived dominantly from granitic rock.
Typically, the surface is covered with 25 to 35 percent
stones. The surface layer is grayish brown extremely
stony fine sandy loam about 4 inches thick. The subsoil
is brown very cobbly sandy clay loam about 14 inches
thick. Granitic bedrock is at a depth of 18 inches.

Permeability of the Genoa soil is moderately slow.
Available water capacity is very low. Effective rooting
depth coincides with the depth to bedrock. The depth is
12 to 20 inches. Runoff is rapid, and the hazard of water
erosion is moderate. The hazard of soil blowing is slight.

Areas of this association are used for livestock grazing
and wildlife habitat.

The potential plant community on the Softscrabble soil
is mainly mountain big sagebrush, antelope bitterbrush,
western needlegrass, and mountain brome. The present
vegetation in most areas is mainly mountain big
sagebrush, antelope bitterbrush, and mountain brome.
The production of vegetation suitable for livestock
grazing is limited by the cold soil temperatures and
moderate available water capacity. The suitability of this
soil for rangeland seeding is very poor. The main
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limitations for seeding are steep slopes and the
extremely cobbly surface.

The potential plant community on the Glean soil is
mainly mountain big sagebrush, spike-fescue, western
needlegrass, and Columbia needlegrass. The present
vegetation in most areas is mainly mountain big
sagebrush and western needlegrass. The production of
vegetation suitable for livestock grazing is limited by cold
soil temperatures and low available water capacity. The
suitability of this soil for rangeland seeding is very poor.
The main limitations for seeding are steep slopes and
the extremely stony surface.

The potential plant community on the Genoa soil is
mainly low sagebrush, Thurber needlegrass, and
Sandberg bluegrass. The present vegetation in most
areas is mainly low sagebrush and Sandberg bluegrass.
The production of vegetation suitable for livestock
grazing is limited by the cold soil temperatures and very
low available water capacity. The suitability of this soil
for rangeland seeding is very poor. The main limitations
for seeding are the very low available water capacity,
steep slopes, and extremely stony surface.

Steepness of slope in areas of this association limits
access and movement of livestock. Livestock grazing
should be managed to protect the soils from excessive
erosion and to prevent overgrazing in the less sloping
areas. Because of the cold soil temperatures and the
competition from the sagebrush for moisture, desirable
grasses are very slow to recover even if grazing
management is good. Cold soil temperatures limit plant
growth. Grazing therefore should be delayed until the soil
has warmed up and the plants have achieved sufficient
growth. Loss of the surface layer results in a severe
decrease in productivity and in the potential of the
Genoa soil to produce vegetation suitable for grazing.

Areas of this association are limited for roads because
of moderately steep and steep slopes and shallow depth
to bedrock on the Genoa soil. Special design of roads is
needed to overcome the limitation of slope. Unless an
adequate wearing surface is maintained, stones and
cobbles in the soil are road hazards and result in
increased maintenance cost. Because of the underlying
bedrock, deep cuts should be avoided, especially on the
Genoa soil. Cutting and filling can be reduced by building
roads in the less sloping areas. Roads should be
provided with adequate surface drainage. Erosion can be
controlied and maintenance costs reduced by stabilizing
areas that have been disturbed.

The Softscrabble soil is in capability subclass Vlls,
nonirrigated, and range site 26-5. The Glean soil is in
capability subclass Vlls, nonirrigated, and range site 26-
38. The Genoa soil is in capability subclass Vlle,
nonirrigated, and range site 26-28.

552—Kimmerling loam, wet. This very deep, poorly
drained soil is on smooth flood plains. The drainage is
altered. This soil formed in alluvium derived dominantly
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from granitic rock, but also from basalt, rhyolite, gneiss,
and slate. Slope is 0 to 2 percent. Elevation is about
4,700 feet. The average annual precipitation is about 8
inches, the average annual temperature is about 49
degrees F., and the average frost-free period is about
100 days.

Typically, the surface is covered with a mat of root sod
about 4 inches thick. The surface layer is gray and dark
gray loam about 26 inches thick. The upper 12 inches of
the underlying material is light olive gray, stratified clay
loam to loam that has olive and dark grayish brown iron
mottles. Below this to a depth of 60 inches is variegated
light gray, pale yellow, and light yellowish brown cobbly
sandy loam that has dark reddish brown and dark
yellowish brown iron mottles and black manganese
stains. In some areas the surface layer is gravelly loam.

Included with this soil in mapping is an area of
Kimmerling soil west of Minden that has a water table at
a depth of about 24 inches and is slightly saline-alkali.
The included soil makes up about 3 percent of the
mapped areas.

Permeability of this Kimmerling soil is moderately slow.
Available water capacity is high. Runoff is very slow, and
the hazards of water erosion and soil blowing are slight.
Effective rooting depth is limited by a seasonal high
water table at a depth of 0.5 to 1.5 feet from December
through May. This soil is subject to occasional, brief
flooding from December through March.

Areas of this soil are used for irrigated hay and
pasture and for wildlife habitat.

This soil is suited to hay and pasture. The main
limitation is insufficient irrigation water late in the growing
season. Grasses and legumes grow well if adequate
nitrogen fertilizer is applied. Wetness limits the choice of
plants, limits the period of cutting or grazing, and
increases the risk of winterkill. Grazing when the soil is
wet results in compaction of the surface layer, poor tilth,
and slow infiltration. In most years, supplemental
irrigation is also needed. Leveling helps to insure the
uniform application of water. Because of the limited
depth to the water table, cuts required for leveling should
be less than 6 inches deep. Deep artificial drainage of
this soil is difficult because of the lack of grade to an
outlet. Surface drains can be used to maintain the water
table at its present level and to inhibit the growth of the
less palatable water-tolerant plants.

Areas of this soil are limited for roads because of the
shallow water table, occasional flooding, and severe
frost heaving. To establish and maintain structures to
protect this soil from flooding is difficult. Drainage or
special design is needed to overcome the limitations of
severe frost heaving and the high water table.

This soil is in capability unit Vw, irrigated.

553—Kimmerling clay loam. This very deep, poorly
drained soil is on flood plains. It formed in alluvium
derived dominantly from granitic rock, but also from
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basalt, rhyolite, gneiss, and slate. Siope is 0 to 2
percent. Elevation is about 4,700 feet. The average
annual precipitation is about 8 inches, the average
annual temperature is about 50 degrees F., and the
average frost-free period is about 100 days.

Typically, the surface layer is dark gray clay loam
about 8 inches thick. Next is dark gray and gray,
stratified clay loam and silty clay loam about 40 inches
thick. The underlying material to a depth of 60 inches is
light gray, stratified gravelly loamy sand to silty clay
loam.

Included with this soil in mapping about 1 mile
southwest of Minden is an area of soils that are slightly
saline-alkali and have a surface layer of loam. The
included soils make up about 2 percent of mapped
areas.

Permeability of this Kimmerling soil is moderately slow.
Available water capacity is high. Effective rooting depth
is limited by a seasonal high water table at a depth of 1
to 2 feet from December through May. Runoff is very
slow, and the hazards of water erosion and soil biowing
are slight. This soil is subject to occasional brief flooding
in December through March.

Most areas of this soil are used for irrigated hay and
pasture and for wildlife habitat and urban development.

This soil is suited to hay and pasture. The main
limitations are the shallow seasonal high water table and
occasional flooding. Shallow-rooted, water-tolerant plants
are suited to this soil. Irrigation water can be applied by
the border, corrugation, and furrow methods. The rate of
application of irrigation water should be regulated to
prevent a rise in the level of the water table. Leveling
helps to insure the uniform application of water. Because
of limited depth to water, cuts required for leveling
should be less than 9 inches deep. Annual applications
of nitrogen fertilizer are needed to maintain production of
high quality irrigated pasture. Grazing when the soil is
wet results in compaction of the surface layer, poor tilth,
and low infiltration. Grazing should be delayed until the
soil is firm and the more desirable forage plants have
achieved sufficient growth to withstand grazing pressure.

The main limitations for urban development are
shallow depth to the seasonal high water table,
occasional flooding, and instability of sidewalls in
cutbanks. Drainage should be provided for buildings with
basements or crawl spaces. Buildings should be located
above the expected flood level. Septic tank absorption
fields do not function properly because of wetness and
the moderately slow permeability.

Areas of this soil are limited for roads because of low
strength, occasional flooding, and severe frost heaving.
Roads are difficult to maintain because of severe frost
heave and low strength. To establish and maintain
structures to protect this soil from flooding is difficult.
Roads require a special base in some areas to reduce
maintenance costs resulting from low strength and
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severe frost heave. Roads should be provided with
adequate surface drainage.
This soil is in capability subclass lilw, irrigated.

555—Kimmerling clay loam, clay substratum. This
very deep, poorly drained soil is on flood plains. It
formed in alluvium derived dominantly from granitic rock,
but also from basalt, rhyolite, gneiss, and slate. Slope is
0 to 2 percent. Elevation is about 4,700 feet. The
average annual precipitation is about 8 inches, the
average annual temperature is about 50 degrees F., and
the average frost-free period is 100 days.

Typically, the surface layer is dark gray clay loam
about 8 inches thick. Next is stratified, gray loam and
silty clay loam about 34 inches thick. The underlying
material to a depth of 60 inches is clay.

Included with this soil in mapping is about 7 percent
Kimmerling soils in depressions. These soils have a
seasonal high water table within a depth of 12 inches
during the growing season.

Permeability of this Kimmerling soil is moderately slow
to a depth of 42 inches and slow below this depth.
Available water capacity is high. Effective rooting depth
is limited by a seasonal high water table at a depth of 1
to 2 feet from March through June. Runoff is very slow,
and the hazards of water erosion and soil blowing are
slight. This soil is subject to occasional brief flooding in
December through March.

Most areas of this soil are used for irrigated hay and
pasture and wildlife habitat. A few areas are used for
urban development.

This soil is suited to hay and pasture. The main
limitations are shallow depth to the seasonal high water
table, slow permeability, and occasional flooding.
Because of the slow permeability and high water table,
the application of water should be regulated so that
water does not stand on the surface and damage the
crops. Shallow-rooted plants that tolerate wet soil
conditions are suited. Irrigation water can be applied by
the border, corrugation, and furrow methods. Leveling
helps to insure the uniform application of water. Because
of limited depth to water, cuts required for leveling
should be less than 9 inches deep. Annual applications
of nitrogen fertilizer are needed to maintain production of
high quality irrigated pasture. Grazing when the soil is
wet results in compaction of the surface layer, poor tilth,
and low infiltration. Grazing should be delayed until the
sail is firm and the more desirable forage plants have
achieved sufficient growth to withstand grazing pressure.

The main limitations for urban development are the
shallow water table, occasional flooding, and a siowly
permeable clay substratum. Drainage should be provided
for buildings with basements or crawl spaces. Buildings
need to be located above the expected flood level.
Septic tank absorption fields do not function properly
because of wetness and slow permeability.
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Areas of this soil are limited for roads because of the
low strength, occasional flooding, and severe frost
heaving. Roads are difficult to maintain because of the
presence of clay, which has low strength when wet. To
establish and maintain structures to protect this soil from
flooding is difficult. Roads require a special base in some
areas to avoid frost heave damage and the effects of
highly expandable clay. Roads should be provided with
adequate surface drainage.

This soil is in capability subclass Iliw, irrigated.

561—Koontz-Sutro complex, 15 to 30 percent
slopes. This complex is on rounded foothills. Elevation is
5,500 to 6,000 feet. The average annual precipitation is
about 12 inches, the average annual temperature is
about 50 degrees F., and the average frost-free period is
about 100 days.

This complex is 60 percent Koontz very gravelly loam,
15 to 30 percent slopes, and 25 percent Sutro very
stony loam, 15 to 30 percent slopes. The Koontz soil is
on south- and west-facing side slopes, and the Sutro soil
is on north-facing side slopes. The components of this
complex are so intricately intermingled that to map them
separately was not practical.

Included with these soils in mapping are about 5
percent Springmeyer soils on alluvial fans at the base of
the hills (range site: 26-10) and 10 percent very deep,
gravelly Cassiro soils on steep concave slopes (range
site: 26-10). The included soils make up about 15
percent of mapped areas.

The Koontz soil is shallow and well drained. It formed
in residuum derived dominantly from metavolcanic rock.
Typically, the surface layer is brown very gravelly loam
about 5 inches thick. The subsoil is dark brown very
gravelly loam about 7 inches thick. Weathered
metavolcanic bedrock is at a depth of 12 inches.

Permeability of the Koontz soil is moderately slow.
Available water capacity is very low. Effective rooting
depth coincides with the depth to bedrock. The depth is
10 to 20 inches. Runoff is rapid, and the hazard of water
erosion is moderate. The hazard of soil blowing is slight.

The Sutro soil is moderately deep and well drained. It
formed in colluvium derived dominantly from
metavolcanic rock. Typically, the surface is covered with
about 3 to 15 percent stones. The surface layer is brown
very stony loam about 10 inches thick. The subsoil is
brown gravelly loam about 29 inches thick. The
weathered metavolcanic bedrock is at a depth of 39
inches.

Permeability of the Sutro soil is moderate. Available
water capacity is low. Effective rooting depth coincides
with the depth to bedrock. The depth is 20 to 40 inches.
Runoff is rapid, and the hazard of water erosion is high.
The hazard of soil blowing is slight.

Areas of these soils are used for livestock grazing and
wildlife habitat.
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The potential plant community on the Koontz soil is
mainly Wyoming big sagebrush, antelope bitterbrush,
Thurber needlegrass, and bottlebrush squirreltail. The
present vegetation in most areas is mainly Wyoming big
sagebrush, antelope bitterbrush, Thurber needlegrass,
and bottlebrush squirreltail with invasion of pinyon and
juniper. The production of vegetation is limited by the
very low available water capacity. The suitability of this
soil for rangeland seeding is very poor. The main
limitation for seeding is the very low available water
capacity.

The potential plant community on the Sutro soil is
mainly Wyoming big sagebrush, antelope bitterbrush,
Thurber needlegrass, and basin wildrye. The present
vegetation in most areas is mainly Wyoming big
sagebrush, antelope bitterbrush, and Thurber
needlegrass with invasion of pinyon and juniper. The
production of vegetation is limited by the low available
water capacity. The suitability of this soil for rangeland
seeding is poor. The main limitation for seeding is the
very stony surface.

Because of low and very low available water
capacities in these soils and the competition from the
sagebrush and trees for moisture, desirable grasses are
very slow to recover even if grazing management is
good. Seeding large areas of the Sutro soil is difficult.
This is because of the pattern in which this soil occurs
with the Koontz soil. Grazing should be delayed until the
soil is firm and the more desirable forage plants have
achieved sufficient growth to withstand grazing pressure.
Livestock grazing should be managed to protect the soils
from excessive erosion. Loss of the surface layer results
in a severe decrease in productivity and in the potential
of the Koontz soil to produce vegetation suitable for
grazing. Because of the density of pinyon and juniper in
most areas, the areas can be managed for woodland.
Reestablishment of the rangeland community in some
areas is difficult.

Areas of this complex are limited for roads because of
moderately steep slopes. The hazard of frost heave and
the shallow depth to bedrock on the Koontz soil are
moderate limitations. Because of the underlying bedrock,
deep cuts should be avoided, especially on the Koontz
soils. Roads need to be located on the less sloping
areas, if possible, to avoid excessive cutting and filling.
Disturbed areas need to be stabilized to minimize
erosion and reduce maintenance costs. Roads should be
designed to provide surface drainage. Local roads and
streets require a special base in some areas to avoid
frost heave damage.

This complex is in capability subclass Vlle,
nonirrigated. The Koontz soil is in range site 26-15, and
the Sutro soil is in range site 26-10.

562—Koontz-Sutro complex, 30 to 50 percent
slopes. This complex is on rounded hills. Elevation is
5,500 to 6,000 feet. The average annual precipitation is
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about 12 inches, the average annual temperature is
about 49 degrees F., and the average frost-free period is
about 100 days.

This complex is 60 percent Koontz extremely stony
loam, 30 to 50 percent slopes, and 25 percent Sutro
very stony loam, 30 to 50 percent slopes. The Koontz
soil is on south- and west-facing side slopes, and the
Sutro soil is on north- and east-facing side slopes. The
components of this complex are so intricately
intermingled that to map them separately was not
practical.

Included with these soils in mapping are about 5
percent Springmeyer soils on alluvial fans at the base of
hills (range site: 26-10) and 10 percent very deep,
gravelly Cassiro soils on steep concave slopes (range
site: 26-10). The included soils make up about 15
percent of mapped areas.

The Koontz soil is shallow and well drained. It formed
in residuum derived dominantly from metavolcanic rock.
Typically, the surface is covered with 15 to 35 percent
stones. The surface layer is brown extremely stony loam
about 3 inches thick. The subsoil is brown very gravelly
loam about 11 inches thick. Weathered metavolcanic
bedrock is at a depth of 14 inches.

Permeability of the Koontz soil is moderately slow.
Available water capacity is very low. Effective rooting
depth coincides with the depth to bedrock. The depth is
10 to 20 inches. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

The Sutro soil is moderately deep and well drained. It
formed in colluvium derived dominantly from
metavolcanic rock. Typically, the surface is covered with
3 to 15 percent stones. The surface layer is brown very
stony loam about 10 inches thick. The subsoil and
substratum are brown gravelly loam and gravelly fine
sandy loam about 29 inches thick. Weathered
metavolcanic bedrock is at a depth of 39 inches.

Permeability of the Sutro soil is moderate. Available
water capacity is low. Effective rooting depth coincides
with the depth to bedrock. The depth is 20 to 40 inches.
Runoff is rapid, and the hazard of water erosion is high.
The hazard of soil blowing is slight.

Areas of this complex are used for livestock grazing
and wildlife habitat.

The potential plant community on the Koontz soil is
mainly Wyoming big sagebrush, antelope bitterbrush,
Thurber needlegrass, and bottlebrush squirreltail. The
present vegetation in most areas is mainly Wyoming big
sagebrush, antelope bitterbrush, Thurber needlegrass,
and bottlebrush squirreltail with invasion of pinyon and
juniper. The production of vegetation is limited by the
very low available water capacity. The suitability of this
soil for rangeland seeding is very poor. The main
limitations for seeding are steep slopes and the very low
available water capacity.

The potential plant community on the Sutro soil is
mainly Wyoming big sagebrush, antelope bitterbrush,
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Thurber needlegrass, and basin wildrye. The present
vegetation in most areas is mainly Wyoming big
sagebrush, antelope bitterbrush, and Thurber
needlegrass with invasion of pinyon and juniper. The
production of vegetation is limited by the low available
water capacity. The suitability of the soil for rangeland
seeding is very poor. The main limitation for seeding is
the steep slopes.

Steepness of slope limits access and movement of
livestock. Livestock grazing should be managed to
protect the soils from excessive erosion and to prevent
overgrazing in the less sloping areas. Grazing should be
delayed until the soil is firm and the more desirable
forage plants have achieved sufficient growth to
withstand grazing pressure. Loss of the surface layer
results in a severe decrease in productivity and in the
potential of the Koontz soil to produce vegetation
suitable for grazing. Because of the density of pinyon
and juniper in most areas, the areas can be managed for
woodland. Reestablishment of the rangeland plant
community in some areas is difficult.

Areas of this complex are limited for roads because of
steep slopes. Frost heaving and the shallow depth to
bedrock are moderate limitations on the Koontz soil.
Because of underlying bedrock, deep cuts should be
avoided, especially on the Koontz soil. Roads need to be
located on the less sloping areas if possible to avoid
excessive cutting and filling. Disturbed areas need to be
stabilized to minimize erosion and reduce maintenance
cost. Roads should be designed to provide surface
drainage. Unless an adequate wearing surface is
maintained, stones and cobbles in the soil are road
hazards and result in increased maintenance cost. Local
roads and streets require a special base in some areas
to avoid moderate frost heave damage.

This complex is in capability subclass Vile,
nonirrigated. The Koontz soil is in range site 26-15, and
the Sutro soil is in range site 26-10.

571—Kram-Puett Variant association. This
association is on rounded hills and terraces. Slope is 15
to 50 percent. Elevation is 5,500 to 6,000 feet. The
average annual precipitation is about 10 inches, the
average annual temperature is about 47 degrees F., and
the average frost-free period is about 100 days.

This association is 55 percent Kram very gravelly very
sandy loam, 15 to 50 percent slopes, and 30 percent
Puett Variant very gravelly loam, 15 to 30 percent
slopes. The Kram soil is on slopes and ridges of hills,
and the Puett Variant soil is on terraces at the base of
the hills.

Included with these soils in mapping are about 5
percent Rock outcrop on ridges and side slopes, 4
percent moderately deep Cagle soils (woodland site:
Pinyon-juniper woodland), 2 percent Stodick soils on
foothill ridges (range site: 26-15), 2 percent deep Nosrac
soils on north-facing foothills (range site: 26-5), 1
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percent deep, clayey Phing soils intermingled with the
Puett Variant soil on terraces (range site: 26-25), and 1
percent Brockliss Variant soils, drained, in drainageways
(range site: 26-30). The included soils and Rock outcrop
make up about 15 percent of mapped areas.

The Kram soil is very shallow and somewhat
excessively drained. It formed in residuum derived
dominantly from limestone. Typically, the surface layer is
pale brown very gravelly very fine sandy loam about 3
inches thick. The underlying material is pale brown very
gravelly very fine sandy loam about 7 inches thick.
Limestone bedrock is at a depth of 10 inches. In some
areas the surface layer is very cobbly.

Permeability of the Kram soil is moderate. Available
water capacity is very low. Effective rooting depth
coincides with the depth to bedrock. The depth is 8 to
14 inches. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

The Puett Variant soil is moderately deep and well
drained. It formed in alluvium derived dominantly from
Tertiary mudstone. Typically, the surface layer is brown
very gravelly loam about 8 inches thick. The underlying
material to a depth of 28 inches is pale brown very
gravelly fine sandy loam. Soft weathered Tertiary
mudstone is at a depth of 28 inches.

Permeability of the Puett Variant soil is moderately
rapid. Available water capacity is very low. Effective
rooting depth coincides with the depth to Tertiary
mudstone. The depth is 24 to 40 inches. Runoff is rapid,
and the hazard of water erosion is moderate. The hazard
of soil blowing is slight.

Areas of this association are used for woodland and
wildlife habitat.

The Kram soil is suited to the production of singleleaf
pinyon and Utah juniper. It can produce 3 cords per acre
in a stand of trees that average 5 inches in diameter at a
height of 1 foot. The main concerns in producing and
harvesting trees are the shallow depth to bedrock, steep
slopes, and very low available water capacity.

The Puett Variant soil is suited to the production of
singeleaf pinyon and Utah juniper. It can produce 4
cords per acre in a stand of trees that average 5 inches
in diameter at a height of 1 foot. The main concerns in
producing and harvesting trees are the very low available
water capacity and moderate depth to Tertiary
mudstone.

In areas of this association, the young trees can be
cut for use as Christmas trees. Minimizing the risk of
erosion is essential in the harvesting of trees. Plant
competition delays natural regeneration but does not
prevent the eventual development of a fully stocked,
normal stand of trees. The very low available water
capacity generally influences seedling survival in areas
where understory plants are numerous.

Areas of this association are limited for roads because
of moderately steep and steep slopes and because of
the shallow depth to hard bedrock on the Kram soil. The
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depth to weathered bedrock on the Puett Variant soil
and frost heave are moderate limitations. Because of the
underlying bedrock, deep cuts should be avoided,
especially on the Kram soil. Cutting and filling can be
reduced by building roads in the less sloping areas.
Roads should be provided with adequate surface
drainage. Erosion can be controlled and maintenance
costs reduced by stabilizing areas that have been
disturbed. Local roads and streets require a special base
in some areas to avoid moderate frost heave damage.

The Kram soil is in capability subclass Vlle,
nonirrigated. The Puett Variant soil is in capability
subclass Vlls, nonirrigated.

581—Loomer association. This association is on
foothills. Slope is 15 to 50 percent. Elevation is 5,800 to
6,500 feet. The average annual precipitation is about 8
inches, the average annual temperature is about 51
degrees F., and the average frost-free period is about
110 days.

This association is 50 percent Loomer extremely
cobbly loam, 15 to 30 percent slopes, and 35 percent
Loomer extremely cobbly loam, 30 to 50 percent slopes.
The Loomer soil, 15 to 30 percent slopes, is on south-
and west-facing slopes. The Loomer soil, 30 to 50
percent slopes, is on north- and east-facing slopes.

Included with these soils in mapping are about 8
percent Theon soils on toe slopes (range site: 27-19), 2
percent Phing soils on terraces (range site: 26-25), 4
percent Greenbrae soils on alluvial fans (range site: 26-
16), and 1 percent Rock outcrop on ridges. The included
soils and Rock outcrop make up about 15 percent of
mapped areas.

The Loomer soil, 15 to 30 percent slopes, is shallow
and well drained. It formed in residuum derived
dominantly from andesite. Typically, the surface is
covered with 30 to 40 percent cobbles. The surface layer
is pale brown extremely cobbly loam about 3 inches
thick. The subsoil is reddish brown extremely gravelly
clay about 14 inches thick. Andesite bedrock is at a
depth of 17 inches.

Permeability of the Loomer soil, 15 to 30 percent
slopes, is slow. Available water capacity is very low.
Effective rooting depth coincides with the depth to
bedrock. The depth is 14 to 20 inches. Runoff is
medium, and the hazards of water erosion and soil
blowing are slight.

The Loomer soil, 30 to 50 percent slopes, is shallow
and well drained. It formed in residuum derived
dominantly from andesite. Typically, the surface is
covered with 30 to 40 percent cobbles. The surface layer
is grayish brown extremely cobbly loam about 4 inches
thick. The subsoil is reddish brown and about 15 inches
thick. It averages extremely gravelly clay. Andesite
bedrock is at a depth of 19 inches.

Permeability of the Loomer soil, 30 to 50 percent
slopes, is slow. Available water capacity is very low.
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Effective rooting depth coincides with the depth to
bedrock. The depth is 14 to 20 inches. Runoff is very
rapid, and the hazard of water erosion is moderate. The
hazard of water erosion is slight.

Areas of this association are used for livestock grazing
and wildlife habitat.

The potential plant community on the Loomer soil, 15
to 30 percent slopes, is mainly low sagebrush, Nevada
ephedra, desert needlegrass, and bottlebrush squirreltail.
The present vegetation in most areas is mainly low
sagebrush and desert needlegrass. The production of
vegetation suitable for livestock grazing is limited by the
low average annual precipitation and very low available
water capacity. The suitability of this soil for rangeland
seeding is very poor. The main limitations for seeding
are the low average annual precipitation and very low
available water capacity.

The potential plant community on the Loomer soil, 30
to 50 percent slopes, is mainly low sagebrush, Thurber
needlegrass, bottlebrush squirreltail, and Sandberg
bluegrass. The present vegetation in most areas is
mainly low sagebrush, Thurber needlegrass, and
Sandberg bluegrass. The production of vegetation
suitable for livestock grazing is limited by the low
average annual precipitation and very low available water
capacity. The suitability of this soil for rangeland seeding
is very poor. The main limitations for seeding are steep
slopes, very low available water capacity, and low annual
precipitation.

The steepness of slope limits access and movement
of livestock. Livestock grazing should be managed to
protect the soils from excessive erosion and to prevent
overgrazing in the less sloping areas. Because of the low
average annual precipitation and competition from the
sagebrush for moisture, desirable grasses are very slow
to recover even if grazing management is good. Use of
machinery is not practical, because the surface is
extremely cobbly and the slopes are moderately steep or
steep. Grazing should be delayed until the soil is firm
and the more desirable forage plants have achieved
sufficient growth to withstand grazing pressure. Livestock
grazing should be managed to protect the soils from
excessive erosion. Loss of the surface layer results in a
severe decrease in productivity of these soils and in the
potential to produce vegetation suitable for grazing.

Areas of this association are limited for roads because
of the moderately steep and steep slopes, extremely
cobbly surface, and shallow depth to bedrock. Cutting
and filling can be reduced by building roads in the less
sloping areas. Roads should be provided with adequate
surface drainage. Erosion can be controlled and
maintenance costs reduced by stabilizing areas that
have been disturbed. Special design is needed to
overcome the limitation of depth to bedrock. Cobbles on
the surface can make the construction of roads difficuit.

The Loomer soil, 15 to 30 percent slopes, is in
capability subclass Vlle, nonirrigated, and range site 26-
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41. The Loomer soil, 30 to 50 percent slopes, is in
capability subclass Vlle, nonirrigated, and range site 26-
25.

582—Loomer-Olac association. This association is
on slopes of mountains. Slope is 30 to 50 percent.
Elevation is 5,500 to 6,500 feet. The average annual
precipitation is about 8 inches, the average annual
temperature is about 49 degrees F., and the average
frost-free period is about 100 days.

This association is 55 percent Loomer extremely
cobbly loam, 15 to 30 percent slopes, and 30 percent
Olac very stony loam, 30 to 50 percent slopes. The
Loomer soil is on concave side slopes, and the Olac soil
is on ridges and convex side slopes.

Included with these soils in mapping are about 10
percent Greenbrae soils on foot slopes (range site: 26-
16), 2 percent Haybourne soils on alluvial fans (range
site: 26-16), and 3 percent Rock outcrop on ridges and
side slopes. The included soils and Rock outcrop make
up about 15 percent of mapped areas.

The Loomer soil is shallow and well drained. It formed
in residuum derived dominantly from andesite. Typically,
the surface is covered with 25 to 35 percent cobbles.
The surface layer is light brownish gray extremely cobbly
loam about 2 inches thick. The subsoil is dark brown
extremely gravelly clay about 15 inches thick. Andesite
bedrock is at a depth of 17 inches.

Permeability of the Loomer soil is slow. Available
water capacity is very low. Effective rooting depth
coincides with the depth to bedrock. The depth is 14 to
20 inches. Runoff is medium, and the hazards of water
erosion and soil blowing are slight.

The Olac soil is shallow and very shallow and well
drained. It formed in residuum derived dominantly from
andesite. Typically, the surface is covered with 3 to 15
percent stones. The surface layer is brownish gray and
brown very stony loam about 3 inches thick. The subsoil
is brown extremely gravelly loam about 7 inches thick.
Andesite bedrock is at a depth of 10 inches.

Permeability of the Olac soil is moderate. Available
water capacity is very low. Effective rooting depth
coincides with the depth to bedrock. The depth is 8 to
14 inches. Runoff is very rapid, and the hazards of water
erosion and soil blowing are slight.

Areas of this association are used for livestock grazing
and wildlife habitat.

The potential plant community on the Loomer soil is
mainly low sagebrush, Nevada ephedra, desert
needlegrass, and bottlebrush squirreltail. The present
vegetation in most areas is mainly low sagebrush and
desert needlegrass. The production of vegetation
suitable for livestock grazing is limited by the moderately
low average annual precipitation and very low available
water capacity. The suitability of this soil for rangeland
seeding is very poor. The main limitation for seeding is
the very low available water capacity.
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The potential plant community on the Olac soil is
mainly low sagebrush, Thurber needlegrass, bottlebrush
squirreltail, and Sandberg bluegrass. The present
vegetation in most areas is mainly low sagebrush and
bottlebrush squirreltail. The production of vegetation
suitable for livestock grazing is limited by the moderately
low average annual precipitation and very low available
water capacity. The suitability of this soil for rangeland
seeding is very poor. The main limitations for seeding
are steep slopes and the very low available water
capacity.

Because of the very low available water capacity and
competition from the sagebrush for moisture, desirable
grasses on the soils are very slow to recover even if
management is good. Steepness of slope limits access
and movement of livestock. Livestock grazing should be
managed to protect the soils from excessive erosion and
to prevent overgrazing in the less sloping areas of the
Loomer soil. Use of machinery is not practical, because
of steep slopes and because the surface is extremely
cobbly or very stony. Grazing should be delayed until the
soil is firm and the more desirable forage plants have
achieved sufficient growth to withstand grazing pressure.
Loss of the surface layer results in a severe decrease in
productivity and in the potential of the soils to produce
vegetation suitable for grazing.

Areas of this association are limited for roads because
of the moderately steep and steep siopes, shallow depth
to bedrock, and the extremely cobbly surface of the
Loomer soil. Because of the underlying bedrock, deep
cuts should be avoided. Cutting and filling can be
reduced by building roads in the less sloping areas.
Roads should be provided with adequate surface
drainage. Erosion can be controlled and maintenance
costs reduced by stabilizing areas that have been
disturbed. Stones and cobbles on the surface make the
construction of roads difficult.

The Loomer soil is in capability subclass Vlle,
nonirrigated, and range site 26-41. The Olac soil is in
capability subclass Vlls, nonirrigated, and range site 26-
25.

583—Loomer-Zephan-Olac association. This
association is on rolling hills. Slope is 15 to 50 percent.
Elevation is 5,200 to 6,200 feet. The average annual
precipitation is about 8 inches, the average annual
temperature is about 50 degrees F., and the average
frost-free period is about 110 days.

This association is 35 percent Loomer extremely
cobbly loam, 15 to 30 percent slopes, 35 percent
Zephan extremely cobbly loam, 15 to 50 percent slopes,
eroded, and 20 percent Olac extremely stony loam, 15 to
50 percent slopes. The Loomer soil is on north-facing
side slopes, the Zephan soil is on south-facing side
slopes, and the Olac soil is on ridges.

Included with these soils in mapping are about 2
percent Veta soils in drainageways (range site: 26-34), 3
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percent Theon soils on lower side slopes (range site: 27-
19), and 5 percent Phing soils on toe slopes (range site:
26-25). The included soils make up about 10 percent of

mapped areas.

The Loomer soil is shallow and well drained. It formed
in residuum derived dominantly from andesite. Typically,
the surface is covered with 25 to 35 percent cobbles.
The surface layer is brown extremely cobbly loam about
4 inches thick. The subsoil is dark brown and dark
yellowish brown extremely gravelly clay about 11 inches
thick. Andesite bedrock is at a depth of 15 inches.

Permeability of the Loomer soil is slow. Available
water capacity is very low. Effective rooting depth
coincides with the depth to bedrock. The depth is 14 to
20 inches. Runoff is medium, and the hazards of water
erosion and soil blowing are slight.

The Zephan soil is moderately deep and well drained.
It formed in residuum derived dominantly from andesite..
Typically, the surface is covered with 25 to 35 percent
cobbles. The surface layer is light brownish gray
extremely cobbly loam about 2 inches thick. The subsoil
is dark brown and yellowish brown very cobbly clay
about 35 inches thick. Soft andesite bedrock is at a
depth of 37 inches.

Permeability of the Zephan soil is slow. Available
water capacity is low. Effective rooting depth coincides
with the depth to bedrock. The depth is 25 to 40 inches.
Runoff is very rapid, and the hazard of water erosion is
moderate. The hazard of soil blowing is slight. Sheet and
rill erosion have moderately eroded this soil.

The Olac soil is shallow and very shallow and well
drained. it formed in residuum derived dominantly from
andesite. Typically, the surface is covered with 15 to 35
percent stones. The surface layer is grayish brown
extremely stony loam about 4 inches thick. The subsoil is
yellowish brown extremely gravelly clay loam about 10
inches thick. Hard andesite bedrock is at a depth of 14
inches.

Permeability of the Olac soil is moderate. Available
water capacity is very low. Effective rooting depth
coincides with the depth to bedrock. The depth is 8 to
14 inches. Runoff is very rapid, and the hazard of water
erosion is moderate. The hazard of soil blowing is slight.

Areas of this association are used for livestock grazing
and wildlife habitat.

The potential plant community on the Loomer soil is
mainly low sagebrush, Nevada ephedra, desert
needlegrass, and bottlebrush squirreltail. The present
vegetation in most areas is mainly low sagebrush and
desert needlegrass. The production of vegetation
suitable for livestock grazing is limited by the moderately
low average annual precipitation and very low available
water capacity. The suitability of this soil for rangeland
seeding is very poor. The main limitation for seeding is
the very low available water capacity.

The potential plant community on the Zephan soil is
mainly low sagebrush, Thurber needlegrass, bottlebrush
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squirreltail, and Sandberg bluegrass. The present
vegetation in most areas is mainly low sagebrush and
bottlebrush squirreltail. The production of vegetation
suitable for livestock grazing is limited by the moderately
low average annual precipitation and low available water
capacity. The suitability of this soil for rangeland seeding
is very poor. The main limitation for seeding is the steep
slopes.

The potential plant community on the Olac soil is
mainly low sagebrush, Thurber needlegrass, bottlebrush
squirreltail, and Sandberg bluegrass. The present
vegetation in most areas is mainly low sagebrush and
bottlebrush squirreltail. The production of vegetation
suitable for livestock grazing is limited by the moderately
low average annual precipitation and very low available
water capacity. The suitability of this soil for rangeland
seeding is very poor. The main limitations for seeding
are the steep slopes, extremely stony surface, and very
low available water capacity.

The steepness of slope limits access and movement
of livestock. Livestock grazing should be managed to
prevent overgrazing in the less sloping areas. Because
of the moderately low average annual precipitation and
the competition from sagebrush for moisture, desirable
grasses are very slow to recover even if grazing
management is good. The use of machinery is not
practical because the surface is stony and cobbly and
slopes are steep. Grazing should be delayed until the
soil is firm and the more desirable forage plants have
achieved sufficient growth to withstand grazing pressure.
Livestock grazing should be managed to protect the soils
from excessive erosion. Loss of the surface layer results
in a severe decrease in productivity and in the potential
of the soils to produce plants suitable for grazing.

Areas of this association are limited for roads because
of the moderately steep and steep slopes, shallow depth
to bedrock in the Loomer and Olac soils, surface
cobbles and stones, and the presence of highly
expandable clay in the Zephan soil. Because of the
underlying bedrock, deep cuts should be avoided,
especially in the Loomer and Olac soils. Cutting and
filling can be reduced by building roads in the less
sloping areas. Roads should be provided with adequate
surface drainage. Erosion can be controlled and
maintenance costs reduced by stabilizing areas that
have been disturbed. Roads on the Zephan soil are
difficult to maintain because of the clay, which has low
strength when wet. Stones and cobbles on the surface
make the construction of roads difficult.

The Loomer soil is in capability subclass Vlle,
nonirrigated, and range site 26-41. The Zephan and Olac
soils are in capability subclass Vlls, nonirrigated, and
range site 26-25.

591—Minneha-Drit-Glean association. This
association is on slopes of mountains. Slope is 50 to 75
percent. Elevation is 6,500 to 7,500 feet. The average
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annual precipitation is about 14 inches, the average
annual temperature is 47 degrees F., and the average
frost-free period is about 90 days.

This association is 45 percent Minneha very gravelly
sandy loam, 50 to 75 percent slopes, 25 percent Drit
very stony sandy loam, 50 to 75 percent slopes, and 15
percent Glean very gravelly sandy loam, 50 to 75
percent slopes. The Minneha soil is on south- and west-
facing side slopes. The Drit soil is on north- and east-
facing side slopes, and the Glean soil is on concave
north-facing slopes at the higher elevations.

Included with these soils in mapping are about 5
percent Genoa soils on ridges (range site: 26-28), 3
percent Roloc soils on south-facing toe slopes (range
site: 26-11), 1 percent Brockliss Variant soils in drainage
bottoms adjacent to springs (range site: 26-3), 1 percent
Brockliss Variant soils, drained, in drainage bottoms
(range site: 26-30), .1 percent Sup soils on concave
slopes near ridges (range site: 26-9), and 4 percent
Rock outcrop on ridges. The included soils and Rock
outcrop make up about 15 percent of mapped areas.

The Minneha soil is shallow and somewhat
excessively drained. It formed in residuum derived
dominantly from granitic rock. Typically, the surface layer
is dark grayish brown and brown very gravelly sandy
loam about 7 inches thick. The underlying material is
dark grayish brown and brown very gravelly sandy loam
about 11 inches thick. Weathered granitic bedrock is at a
depth of 18 inches.

Permeability of the Minneha soil is moderately rapid.
Available water capacity is very low. Effective rooting
depth coincides with the depth to bedrock. The depth is
13 to 20 inches. Runoff is very rapid, and the hazard of
water erosion is moderate. The hazard of soil blowing is
slight.

The Drit soil is very deep and well drained. It formed in
colluvium derived dominantly from granitic rock.
Typically, the surface is covered with 3 to 15 percent
stones. The surface layer is grayish brown and brown
very stony sandy loam about 15 inches thick. Below this
to a depth of 60 inches is brown and yellowish brown
very gravelly coarse sandy loam.

Permeability of the Drit soil is moderately rapid.
Available water capacity is low. Effective rooting depth is
60 inches or more. Runoff is very rapid, and the hazard
of water erosion is moderate. The hazard of soil blowing
is slight.

The Giean soil is deep and very deep and well
drained. It formed in colluvium derived dominantly from
granitic rock. Typically, the surface layer is dark grayish
brown very gravelly sandy loam about 8 inches thick.
The upper 22 inches of the underlying material is brown
very gravelly sandy loam. Below this to a depth of 60
inches is yellowish brown very gravelly sandy loam.

Permeability of the Glean soil is moderately rapid.
Available water capacity is low. Effective rooting depth
coincides with the depth to bedrock. The depth is 60

Soil Survey

inches or more. Runoff is very rapid, and the hazard of
water erosion is moderate. The hazard of soil blowing is
slight.

Areas of this association are used for woodland,
livestock grazing, and wildlife habitat.

The Minneha soil is suited to the production of
singleleaf pinyon and Utah juniper. It can produce 5
cords per acre in a stand of trees that average 5 inches
in diameter at a height of 1 foot. The main concerns in
producing and harvesting trees are the very low available
water capacity, shallow depth to bedrock, and very steep
slopes. Minimizing the risk of erosion is essential in
harvesting trees. Plant competition delays natural
regeneration but does not prevent the eventual
development of a fully stocked, normal stand of trees.
The steepness of slope limits the kinds of equipment
that can be used in woodland management.

The potential plant community on the Drit soil is mainly
mountain big sagebrush, antelope bitterbrush, western
needlegrass, and mountain brome. The present
vegetation in most areas is mainly mountain big
sagebrush, antelope bitterbrush, and western
needlegrass with invasion of pinyon and juniper. The
production of vegetation is limited by the low available
water capacity. The suitability of this soil for rangeland
seeding is very poor. The main limitations for seeding
are the very steep slope and low available water
capacity of the surface layer. Because of the density of
pinyon and juniper in most areas, this soil can be
managed for woodland. Reestablishment of the
rangeland plant community in some areas is difficult.

The potential plant community on the Glean soil is
mainly mountain big sagebrush, Columbia needlegrass,
basin wildrye, and western needlegrass. The present
vegetation in most areas is mainly mountain big
sagebrush, snowberry, and western needlegrass. The
production of vegetation suitable for livestock grazing is
limited by the low available water capacity, cold soil
temperatures, and short growing season. The suitability
of this soil for rangeland seeding is very poor. The main
limitations for seeding are the very steep slopes and
very low available water capacity in the surface layer.

The steepness of slope limits access and movement
of livestock. Livestock grazing should be managed to
protect the soils from excessive erosion and to prevent
overgrazing in the less sloping areas. Use of machinery
is not practical because of the very steep slopes.
Grazing should be delayed until the soil is firm and the
more desirable forage plants have achieved sufficient
growth to withstand grazing pressure.

Areas of this association are limited for roads because
of the very steep slopes. Special design for roads is
needed to overcome the limitation of slope. Cutting and
filling can be reduced by buiiding roads in the less
sloping areas. Roads should be provided with adequate
surface drainage. Erosion can be controlled and
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maintenance cost reduced by stabilizing areas that have
been disturbed.

The Minneha soil is in capability subclass Vlle,
nonirrigated. The Drit soil is in capability subclass Vils,
nonirrigated, and range site 26-5. The Glean soil is in
capability subclass VlIs, nonirrigated, and range site 26-

592—Minneha-Drit-Rock outcrop association. This
association is on slopes of mountains. Slope is 50 to 75
percent. Elevation is 6,000 to 7,500 feet. The average
annual precipitation is about 14 inches, the average
annual temperature is about 46 degrees F., and the
average frost-free period is about 90 days.

This association is 40 percent Minneha extremely
stony sandy loam, 50 to 75 percent slopes, 30 percent
Drit extremely stony sandy loam, 50 to 75 percent
slopes, and 15 percent Rock outcrop. The Minneha soil
is on south-facing convex slopes, ridges, and shoulders.
The Drit soil is on north- and east-facing slopes. Rock
outcrop is interspersed with Minneha and Drit soils on
ridges, shoulders, and side slopes.

Included with these soils in mapping are about 5
percent Roloc soils, eroded, intermingled with the
Minneha soil on ridges (range site: 26-11), 3 percent
Kram soils adjacent to occasional, thin outcrops of
limestone (woodland site: Pinyon-juniper woodland), 3
percent Mottsville soils on south-facing toe slopes (range
site: 26-26), 1 percent Holbrook soils on alluvial fans
(range site: 26-10), 1 percent Sup soils on steep
concave north-facing slopes (range site: 26-9), 1 percent
Brockliss Variant soils on drainageways near springs
(range site: 26-3), and 1 percent Brockliss Variant soils,
drained, in drainageways (range site: 26-10). The
included soils and Rock outcrop make up about 15
percent of mapped areas.

The Minneha soil is shallow and somewhat
excessively drained. It formed in residuum derived
dominantly from granitic rock. Typically, the surface is
covered with 25 to 35 percent stones. The surface layer
is dark grayish brown extremely stony sandy loam about
8 inches thick. The underlying material is light brownish
gray very gravelly sandy loam about 7 inches thick.
Weathered granite bedrock is at a depth of 15 inches.
Some areas are slightly higher and colder than normal
for the Minneha soil. Slopes are 30 to 50 percent in
some areas.

Permeability of the Minneha soil is moderately rapid.
Available water capacity is very low. Effective rooting
depth coincides with the depth to bedrock. The depth is
13 to 20 inches. Runoff is very rapid, and the hazard of
water erosion is moderate. The hazard of soil blowing is
slight.

The Drit soil is very deep and well drained. It formed in
colluvium derived dominantly from granitic rock.
Typically, the surface is covered with 25 to 35 percent
stones. The surface layer is grayish brown extremely
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stony sandy loam about 15 inches thick. Below this to a
depth of 60 inches is dark brown very gravelly coarse
sandy loam. Some areas are at a slightly higher
elevation and are colder than normal for the Drit soil.

Permeability of the Drit soil is moderately rapid.
Available water capacity is low. Effective rooting depth is
60 inches or more. Runoff is very rapid, and the hazard
of water erosion is moderate. The hazard of soil blowing
is slight.

Rock outcrop consists of exposed, barren bedrock and
less than 10 percent soil material.

Areas of this association are used for woodland,
livestock grazing, and wildlife habitat.

The Minneha soil is suited to the production of
singleleaf pinyon and Utah juniper. It can produce 5
cords per acre in a stand of trees that average 5 inches
in diameter at a height of 1 foot. The main concerns in
producing and harvesting trees are the shallow depth to
bedrock, very low available water capacity, and very
steep slopes. Minimizing the risk of erosion is essential
in harvesting trees. Plant competition delays natural
regeneration but does not prevent the eventual
development of a fully stocked, normal stand of trees.
The steepness of slope limits the kinds of equipment
that can be used in woodland management.

The potential plant community on the Drit soil is mainly
mountain big sagebrush, antelope bitterbrush, western
needlegrass, and mountain brome. The present
vegetation in most areas is mainly mountain big
sagebrush, antelope bitterbrush, and western
needlegrass with invasion of pinyon and juniper. The
production of vegetation is limited by low available water
capacity. The suitability of this soil for rangeland seeding
is very poor. The main limitations for seeding are very
steep slopes and the very low available water capacity
of the surface layer.

The steepness of slope limits access and movement
of livestock. Livestock grazing should be managed to
protect the soils from excessive erosion and to prevent
overgrazing in the less sloping areas. Mechanical
treatment is not practical because the slopes are very
steep. Grazing should be delayed until the soil is firm
and the more desirable forage plants have achieved
sufficient growth to withstand grazing pressure. Because
of the density of pinyon and juniper in most areas, the
areas can be managed for woodland. Reestablishment
of the rangeland plant community in most areas is
difficult.

Areas of this association are limited for roads because
of the very steep slopes and common outcrops of rock.
Special design is needed to overcome the limitation of
slope. Cutting and filling can be reduced by building
roads in the less sloping areas. Roads should be
provided with adequate surface drainage. Erosion can be
controlled and maintenance cost reduced by stabilizing
areas that have been disturbed.
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The Minneha soil is in capability subclass Vile,
nonirrigated. The Drit soil is in capability subclass Viis,
nonirrigated, and range site 26-5. Rock outcrop is in
capability subclass Vlils, nonirrigated.

601—Mottsville loamy coarse sand, 2 to 4 percent
slopes. This very deep, excessively drained soil is on
convex alluvial fans. It formed in alluvium derived from
granitic rock. Elevation is 4,800 to 5,000 feet. The
average annual precipitation is about 10 inches, the
average annual temperature is about 50 degrees F., and
the average frost-free period is about 100 days.

Typically, the surface layer is grayish brown loamy
coarse sand about 24 inches thick. The underlying
material to a depth of 60 inches is light brownish gray,
stratified loamy sand and gravelly coarse sand. in some
areas the underlying material is stony in the lower part.
In some small areas slope is 0 to 2 percent.

Included with this soil in mapping is about 3 percent
loamy Holbrook soils in random areas (range site: 26-
10). Adjacent to the Carson City area is about 1 percent
Urban land. The included soils make up about 4 percent
of mapped areas.

Permeability of this Mottsville soil is rapid. Available
water capacity is low. Effective rooting depth is 60
inches or more. Runoff is siow, and the hazard of water
erosion is slight. The hazard of soil blowing is moderate.

Areas of this soil are used mainly for livestock grazing
and wildlife habitat. They are also used for urban
development. This soil is suited to irrigated crops if
irrigation water is made available.

The potential plant community on this soil is mainly
mountain big sagebrush, antelope bitterbrush, Indian
ricegrass, and needleandthread. The present vegetation
in most areas is mainly mountain big sagebrush,
antelope bitterbrush, and bottlebrush squirreltail. The
production of vegetation suitable for livestock grazing is
limited by the low available water capacity. The suitability
of this soil for rangeland seeding is very poor. The main
limitations for seeding are the sandy texture and very low
available water capacity in the surface layer. Grazing
should be delayed until the soil is firm and the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure. Because of the low
available water capacity and the competition from the
sagebrush for moisture, desirable grasses are very slow
to recover even though management is good. Livestock
grazing should be managed to protect this soil from
excessive soil blowing and drifting of sand.

The main limitations for urban development are
unstable sidewalls of cutbanks and inadequate filtration
of septic tank effluvent. Preserving the existing plant
cover during construction and revegetating disturbed
areas around construction sites as soon as possible help
to control soil blowing. Cutbanks are not stable and are
subject to slumping. Because the substratum is rapidly
permeable, special design of septic tank filter fields is
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needed in some areas to avoid polluting ground water or
nearby water supplies. Community sewer systems are
needed in areas of moderate to high density housing to
prevent contamination of water supplies as a result of
seepage.

Areas of this soil have few limitations for roads.
Access roads must be designed to provide adequate
slope in cutbanks, and drains must be provided to
control surface runoff and keep soil losses to a
minimum. Roads on this soil require an adequate
wearing surface to limit maintenance cost. During
prolonged dry periods roads are difficult to maintain
because of the presence of loose sand, which results in
poor traction and an increased risk of soil blowing.

This soil is in capability subclass Ilis, irrigated, and
Vlls, nonirrigated. It is in range site 26-8.

602—Mottsville gravelly loamy coarse sand, 4 to
15 percent slopes. This very deep, excessively drained
soil is on convex alluvial fans. It formed in alluvium
derived dominantly from granitic rock. Elevation is 4,800
to 5,000 feet. The average annual precipitation is about
10 inches, the average annual temperature is about 50
degrees F., and the average frost-free period is about
100 days.

Typically, the surface layer is dark grayish brown and
grayish brown gravelly loamy coarse sand about 18
inches thick. The underlying material to a depth of 60
inches is light brownish gray gravelly coarse sand. In
some small areas slopes are less than 4 percent.

Included with this soil in mapping is about 5 percent of
sandy, mixed, mesic Entic Xerumbrepts that are on inset
alluvial fans and are subject to rare flooding (range site:
26-8).

Permeability of this Mottsville soil is rapid. Available
water capacity is low. Effective rooting depth is 60
inches or more. Runoff is medium, and the hazards of
water erosion and soil blowing are slight.

Areas of this soil are used mainly for livestock grazing
and wildlife habitat. They are also used for urban
development. This soil is suited to irrigated crops if
irrigation water is made available.

The potential plant community on this soil is mainly
mountain big sagebrush, antelope bitterbrush, Indian
ricegrass, and needleandthread. The present vegetation
in most areas is mainly mountain big sagebrush,
antelope bitterbrush, and bottlebrush squirreltail. The
production of vegetation suitable for livestock grazing is
limited by low available water capacity. The suitability of
this soil for rangeland seeding is very poor. The main
limitations for seeding are the sandy texture and very low
available water capacity in the surface layer. Grazing
should be delayed until the soil is firm and the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure. Because of the low
available water capacity and competition from the
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sagebrush for moisture, desirable grasses are slow to
recover even if management is good.

The main limitations for urban development are
inadequate filtration of septic tank effluent, unstable
sidewalls in cutbanks, and strong slopes in the upper
part of areas. Preserving the existing plant cover during
construction helps to control erosion. Cutbanks are not
stable and are subject to slumping. Because the
substratum is rapidly permeable, special design of septic
tank filter fields is needed in some areas to avoid
polluting ground water or nearby water supplies.
Community sewer systems are needed in areas of
moderate to high density housing to prevent
contamination of water supplies as a result of seepage.
The steepness of slope is a concern in installing septic
tank absorption fields in some areas. Absorption lines
should be installed on the contour.

Areas of this soil are moderately limited for roads
because of strong slopes in the upper part of areas.
Access roads must be designed to provide adequate
slope in cutbanks, and drains must be provided to
control surface runoff and keep soil losses to a
minimum. Roads require an adequate wearing surface to
limit maintenance cost.

This soil is in capability subclass Vs, irrigated, and
VlIs, nonirrigated. It is in range site 26-8.

603—Mottsville very bouldery loamy coarse sand,
2 to 15 percent slopes. This very deep, excessively
drained soil is on alluvial fans. It formed in alluvium
derived dominantly from granitic rock. Elevation is 4,800
to 5,000 feet. The average annual precipitation is about
10 inches, the average annual temperature is about 50
degrees F., and the average frost-free period is about
100 days.

Typically, the surface layer is grayish brown very
bouldery loamy coarse sand about 24 inches thick. The
underlying material to a depth of 60 inches is light
brownish gray gravelly loamy coarse sand.

Included with this soil in mapping is about 5 percent
areas of soils on inset fans that are subject to
occasional flooding.

Permeability of this Mottsville soil is rapid. Available
water capacity is low. Effective rooting depth is 60
inches or more. Runoff is slow, and the hazards of water
erosion and soil blowing are slight. This soil is subject to
rare flooding.

Areas of this soil are used mainly for livestock grazing
and wildlife habitat. They are also used for urban
development.

The potential plant community on this soil is mainly
mountain big sagebrush, antelope bitterbrush,
needleandthread, and Indian ricegrass. The present
vegetation in most areas is mainly mountain big
sagebrush, antelope bitterbrush, and bottlebrush
squirreltail. The production of vegetation suitable for
livestock grazing is limited by the low available water
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capacity. The suitability of this soil for rangeland seeding
is very poor. The main limitations for seeding are the
sandy texture and very low available water capacity of
the surface layer. Grazing should be delayed until the
soil is firm and the more desirable forage plants have
achieved sufficient growth to withstand grazing pressure.
Because of the low available water capacity and
competition from sagebrush for moisture, desirable
grasses are very slow to recover even if management is
good.

The main limitations for urban development are
inadequate filtration of septic tank effluent, strong slopes
in the upper part of areas, unstable sidewalls in
cutbanks, and rare flooding. Buildings should be located
above the expected flood level. Preserving the existing
plant cover during construction helps to control erosion.
Cutbanks are not stable and are subject to slumping.
Because the substratum is rapidly permeable, special
design of septic tank filter fields is needed in some areas
to avoid polluting ground water or nearby water supplies.
Community sewers are needed in areas of moderate to
high density housing to prevent.contamination of water
supplies as a result of seepage. The steepness of slope
is a concern in installing septic tank absorption fields in
places. Absorption lines should be installed on the
contour.

Areas of this soil are moderately limited for roads
because of rare flooding and strong slopes. Access
roads must be designed to provide adequate slope in
cutbanks, and drains must be provided to control surface
runoff and keep soil losses to a minimum. Structures to
protect this soil from flash flooding are difficult to
establish and maintain.

This soil is in capability subclass Vlls, nonirrigated. It is
in range site 26-8.

604—Mottsville-Drit-Roloc association. This
association is on slopes of mountains. Slope is 15 to 75
percent. Elevation is 5,200 to 7,000 feet. The average
annual precipitation is about 10 inches, the average
annual temperature is about 48 degrees F., and the
average frost-free period is about 95 days.

This association is 40 percent Mottsville loamy coarse
sand, 15 to 50 percent slopes, 30 percent Drit very stony
sandy loam, 50 to 75 percent slopes, and 20 percent
Roloc very gravelly sandy loam, 15 to 50 percent slopes,
eroded. The Mottsville soil is on toe slopes of mountains,
the Drit soil is on north-facing slopes, and the Roloc soil
is on the upper part of south- and west-facing mountain
slopes.

Included with these soils in mapping are about 3
percent Rock outcrop on ridges and 7 percent Shree
soils on alluvial fans at the base of the mountain slopes
(range site: 26-10). The included soils and Rock outcrop
make up about 10 percent of mapped areas.

The Mottsville soil is very deep and excessively
drained. It formed in alluvium derived dominantly from
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granitic rock. Typically, the surface layer is grayish brown
ioamy coarse sand about 12 inches thick. The upper 39
inches of the underlying material is light brownish gray
loamy sand and gravelly loamy sand. Below this to a
depth of 60 inches is pale brown loamy sand.

Permeability of the Mottsville soil is rapid. Available
water capacity is low. Effective rooting depth is 60
inches or more. Runoff is rapid, and the hazards of water
erosion and soil blowing are moderate.

The Drit soil is very deep and well drained. It formed in
colluvium derived dominantly from granitic rock.
Typically, the surface is covered with 3 to 15 percent
stones. The surface layer is brown very stony sandy
loam about 15 inches thick. The next layer and the
subsoil are very gravelly coarse sandy loam about 20
inches thick. The substratum to a depth of 60 inches is
light yellowish brown extremely gravelly coarse sandy
loam.

Permeability of the Drit soil is moderately rapid.
Available water capacity is low. Effective rooting depth is
60 inches or more. Runoff is very rapid, and the hazard
of water erosion is moderate. The hazard of soil blowing
is slight. :

The Roloc soil is shallow and well drained. It formed in
residuum derived dominantly from granitic rock. Typically,
the surface layer is grayish brown and brown very
gravelly sandy loam about 6 inches thick. The subsoil is
brown very gravelly coarse sandy loam about 9 inches
thick. Granitic bedrock is at a depth of 15 inches.

Permeability of the Roloc soil is moderate. Available
water capacity is very low. Effective rooting depth
coincides with the depth to bedrock. The depth is 14 to
20 inches. Runoff is rapid, and the hazard of water
erosion is moderate. The hazard of soil blowing is slight.
Sheet and rill erosion has moderately eroded this soil.

Areas of this association are used for livestock grazing
and wildlife habitat.

The potential plant community of the Mottsville soil is
mainly Wyoming big sagebrush, Anderson peachbrush,
Thurber needlegrass, and desert needlegrass. The
present vegetation in most areas is mainly Wyoming big
sagebrush, Anderson peachbrush, and desert
needlegrass. The production of vegetation suitable for
livestock grazing is limited by the low available water
capacity. The suitability of this soil for rangeland seeding
is very poor. The main limitations for seeding are the
steep slopes, very low available water capacity in the
surface layer, and the sandy surface.

The potential plant community of the Drit soil is mainly
mountain big sagebrush, antelope bitterbrush, western
needlegrass, and mountain brome. The present
vegetation in most areas is mainly mountain big
sagebrush, antelope bitterbrush, and mountain brome.
The production of vegetation suitable for livestock
grazing is limited by the low available water capacity.
The suitability of this soil for rangeland seeding is very
poor. The main limitations for seeding are the very steep
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slopes and very low available water capacity of the
surface layer.

The potential plant community of the Roloc soil is
mainly Wyoming big sagebrush, green ephedra, desert
needlegrass, and Thurber needlegrass. The present
vegetation in most areas is mainly Wyoming big
sagebrush, green ephedra, and desert needlegrass with
invasion of pinyon and juniper. The production of
vegetation is limited by the moderately low average
annual precipitation and very low available water
capacity. The suitability of this soil for rangeland seeding
is very poor. The main limitations for seeding are the
very low available water capacity and steep slopes.
Because of the density of pinyon and juniper in most
areas, this soil can be managed for woodland.
Reestablishment of the rangeland plant community in
some areas is difficult.

The steepness of slope in areas of this association
limits access and movement of livestock. Livestock
grazing should be managed to protect the soils from
excessive erosion and to prevent overgrazing in less
sloping areas of the Mottsville and Roloc soils. Because
of the low and very low available water capacities and
the competition from big sagebrush for moisture,
desirable grasses are very slow to recover even if
grazing management is good. Loss of the surface layer
results in a severe decrease in productivity and in the
potential of the Roloc soil to produce vegetation suitable
for grazing. Mechanical treatment is not practical on the
Drit soil because the surface is commonly very stony and
slopes are steep or very steep. Grazing should be
delayed until the soil is firm and the more desirable
forage plants have achieved sufficient growth to
withstand grazing pressure.

Areas of this association are limited for roads because
of the moderately steep to very steep slopes. Special
design of roads is needed to overcome the limitation of
slope. The Roloc soil is moderately limited for roads
because of depth to bedrock. The bedrock can be
excavated with power equipment. Cutting and filling can
be reduced by building roads in the less sloping areas.
Roads should be provided with adequate surface
drainage. Erosion can be controlled and maintenance
costs reduced by stabilizing areas that have been
disturbed.

The Mottsville soil is in capability subclass Viis,
nonirrigated, and range site 26-26. The Dirit soil is in
capability subclass Vlls, nonirrigated, and range site 26-
5. The Roloc soil is in capability subclass Vile,
nonirrigated, and range site 26-11.

611—Nevador fine sandy loam, 0 to 2 percent
slopes. This very deep, well drained soil is on alluvial
fans. It formed in alluvium derived dominantly from mixed
sources of rock. Elevation is 5,000 to 5,500 feet. The
average annual precipitation is about 8 inches, the
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average annual temperature is about 50 degrees F., and
the average frost-free period is about 100 days.

Typically, the surface layer is light brownish gray and
pale brown fine sandy loam about 9 inches thick. The
subsoil is pale brown clay loam about 15 inches thick.
The substratum to a depth of 60 inches or more is pale
brown fine sandy loam that has a few hard, firm
durinodes.

Included with this soil in mapping are about 5 percent
Updike Variant soils on lower alluvial fans (range site:
26-12) and 5 percent Dangberg soils, drained, on high
terraces (range site: 26-12). The included areas make up
about 10 percent of mapped areas.

Permeability of this Nevador soil is moderately slow.
Available water capacity is high. Effective rooting depth
is 60 inches or more. Runoff is very slow, and the
hazards of water erosion and soil blowing are slight.

Areas of this soil are used for livestock grazing and
wildlife habitat. A few areas are used for urban
development. Areas are well suited to irrigated crops if
irrigation water is made available.

The potential plant community on this soil is mainly
Wyoming big sagebrush, Anderson peachbrush, Thurber
needlegrass, and Indian ricegrass. The present
vegetation in most areas is mainly Wyoming big
sagebrush and bottlebrush squirreltail. The production of
vegetation suitable for livestock grazing is limited by the
moderately low average annual precipitation. The
suitability of this soil for rangeland seeding is poor. The
main limitation for seeding is the moderately low average
annual precipitation. Grazing should be delayed until the
soil is firm and the more desirable forage plants have
achieved sufficient growth to withstand grazing pressure.
Because of moderately low average annual precipitation
and the competition from the sagebrush for moisture,
desirable grasses are very slow to recover even if
grazing management is good.

This soil is suited to urban development. It has only
slight limitations.

Areas of this soil are limited for roads because of
moderate frost heaving. Local roads and streets require
a special base in some areas to avoid frost heave.

This soil is in capability subclass Vic, nonirrigated. It is
in range site 26-16.

612—Nevador fine sandy loam, 4 to 8 percent
slopes. This very deep, well drained soil is on smooth
alluvial fans. It formed in alluvium derived from mixed
sources of rock. Elevation is about 5,000 feet. The
average annual precipitation is about 8 inches, the
average annual temperature is about 50 degrees F., and
the average frost-free period is about 100 days.

Typically, the surface layer is light brownish gray fine
sandy loam about 4 inches thick. The subsoil is brown
clay loam about 20 inches thick. The substratum to a
depth of 60 inches or more is pale brown fine sandy
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loam that has hard, firm durinodes. In some areas a
gravelly substratum is below a depth of 40 inches.

Included with this soil in mapping is about 5 percent
areas of soils that are flooded during high intensity
storms.

Permeability of this Nevador soil is moderately slow.
Available water capacity is high. Effective rooting depth
is 60 inches or more. Runoff is medium, and the hazards
of water erosion and soil blowing are slight.

Areas of this soil are used for livestock grazing, wildlife
habitat, and urban development.

The potential plant community on this soil is mainly
Wyoming big sagebrush, Anderson peachbrush, Thurber
needlegrass, and Indian ricegrass. The present
vegetation in most areas is mainly Wyoming big
sagebrush and bottlebrush squirreitail. The production of
vegetation suitable for livestock grazing is limited by the
moderately low average annual precipitation. The
suitability of this soil for rangeland seeding is poor. The
main limitation for seeding is moderately low average
annual precipitation. Grazing should be delayed until the
soil is firm and the more desirable forage plants have
achieved sufficient growth to withstand grazing pressure.
Because of the moderately low average annual
precipitation and competition from the sagebrush for
moisture, desirable grasses are slow to recover even if
grazing management is good.

This soil is suited to urban development. It has only
slight limitations.

Areas of this soil are limited for roads because of
moderate frost heave. Local roads and streets require a
special base in some areas to avoid frost heave
damage. Access roads must be designed to provide
adequate slope in cutbanks, and drains must be
provided to control surface runoff and keep soil losses to
a minimum.

This soil is in capability subclass Vic, nonirrigated. It is
in range site 26-16.

621—Niwot loam. This very deep, poorly drained soil
is on flood plains. It formed in alluvium derived
dominantly from granitic rock. Slope is O to 2 percent.
Elevation is 4,700 to 4,800 feet. The average annual
precipitation is about 8 inches, the average annual
temperature is about 50 degrees F., and the average
frost-free period is about 100 days.

Typically, the surface layer is grayish brown and dark
grayish brown loam about 15 inches thick. The
underlying material to a depth of 60 inches is stratified,
grayish brown sand and gravelly sand.

Included with this soil in mapping is about 5 percent
areas of soils that are rarely flooded.

Permeability of this Niwot soil is moderate to a depth
of 15 inches and very rapid below this depth. Available
water capacity is low. Effective rooting depth is limited by
a seasonal high water table at a depth of 1.5 to 3 feet
from December through May. Runoff is very slow, and
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the hazards of water erosion and soil blowing are slight.
This soil is subject to occasional, brief flooding in
December through March.

Areas of this soil are used for irrigated hay and
pasture and for wildlife habitat.

This soil is suited to hay and pasture. Occasional
flooding, a limited supply of irrigation water, and the
water table are the main limitations. Rate of application
of irrigation water should be regulated to prevent a rise
in the level of the water table. Wetness limits the choice
of plants and increases the risk of winterkill. Grazing
when the soil is wet results in compaction of the surface
layer, poor tilth, and low infiltration.

Areas of this Niwot soil are limited for roads because
of severe frost heaving and occasional flooding. ,
Structures to protect this soil from flooding are difficult to
establish and maintain. Local roads and streets require a
special base in some areas to avoid frost heave
damage. Roads should be provided with adequate
surface drainage.

This soil is in capability subclass IVw, irrigated.

622—Niwot clay loam, clay substratum. This very
deep, poorly drained soil is on flood plains. It formed in
alluvium derived dominantly from granitic rock. Slope is 0
to 2 percent. Elevation is 4,700 to 4,800 feet. The
average annual precipitation is about 8 inches, the
average annual temperature is about 50 degrees F., and
the average frost-free period is about 100 days.

Typically, the surface layer is gray clay loam about 12
inches thick. The upper 28 inches of the underlying
material is dark grayish brown sand and gravelly sand
that has many distinct mottles. The lower part of the
underlying material to a depth of 60 inches is grayish
brown and gray clay that has many distinct mottles.

Included with this soil in mapping is about 5 percent
areas of soils that are rarely flooded.

Permeability of this Niwot soil is mainly moderate, but
it is slowly permeable in the lower part of the
substratum. Available water capacity is moderate.
Effective rooting depth is limited by a seasonal high
water table at a depth of 1.5 to 3 feet from December
through May. Runoff is very slow, and the hazards of
water erosion and soil blowing are slight. This soil is
subject to occasional brief flooding in December through
March.

Areas of this soil are used for irrigated hay and
pasture and for wildlife habitat.

This soil is suited to hay and pasture. The main
limitations are the seasonal high water table from
December through May and the low available supply of
irrigation water in summer. The rate of application of
irrigation water should be regulated to prevent a rise in
the water table. Wetness limits the choice of plants and
increases the risk of winterkill. Grazing when the soil is
wet results in compaction of the surface layer, poor tilth,
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and low infiltration. Grasses and legumes grow well if
adequate fertilizer is used.

Areas of this soil are limited for roads because of
occasional flooding and severe frost heaving. Local
roads and streets require a special base in some areas
to avoid frost heave damage. Structures that protect this
soil from flooding are difficult to establish and maintain.
Roads should be provided with adequate surface
drainage.

This soil is in capability subclass IVw, irrigated.

631—O0lac-Ister-Rock outcrop association. This
association is on slopes of hills. Slope is 30 to 50
percent. Elevation is 4,200 to 6,000 feet. The average
annual precipitation is about 10 inches, the average
annual temperature is about 49 degrees F., and the
average frost-free period is about 100 days.

This association is 50 percent Olac very stony loam,
30 to 50 percent slopes, 25 percent Ister extremely
stony sandy loam, 30 to 50 percent slopes, and 15
percent Rock outcrop. The Olac soil is on south-facing
convex slopes, the Ister soil is on north-facing concave
slopes, and Rock outcrop is on ridges and south-facing
slopes.

Included with these soils in mapping are about 4
percent fine, montmorillonitic, mesic Aridic Argixerolls on
concave south-facing slopes (range site: 26-25), 4
percent Rubble land on concave slopes below outcrops
of Rock, and 2 percent Kram soils adjacent to thin
scattered limestone outcrops (woodland site: Pinyon-
juniper woodland). The included soils and Rubble land
make up about 10 percent of mapped areas.

The Olac soil is shallow and well drained. It formed in
residuum derived dominantly from volcanic flow rocks.
Typically, the surface is covered with 3 to 15 percent
stones. The surface layer is brown very stony loam
about 3 inches thick. The subsoil is very pale brown
extremely gravelly loam about 7 inches thick. Hard
andesite bedrock is at a depth of 10 inches.

Permeability of the Olac soil is moderate. Available
water capacity is very low. Effective rooting depth
coincides with the depth to bedrock. The depth is 8 to
14 inches. Runoff is rapid, and the hazard of water
erosion is moderate. The hazard of soil blowing is slight.

The Ister soil is moderately deep and well drained. It
formed in residuum derived dominantly from basic
igneous rock. Typically, the surface is covered with 25 to
35 percent stones. The surface layer is grayish brown
extremely stony sandy loam about 17 inches thick. The
subsoil is dark brown and brown very stony clay loam
about 21 inches thick. Hard andesite bedrock is at a
depth of 38 inches.

Permeability of the Ister soil is moderately siow.
Availabie water capacity is low. Effective rooting depth
coincides with the depth to bedrock. The depth is 25 to
40 inches. Runoff is rapid, and the hazard of water
erosion is moderate. The hazard of soil blowing is slight.
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Rock outcrop consists of exposed, barren bedrock and
less than 10 percent soil material.

Areas of this association are used for livestock grazing
and wildlife habitat.

The potential plant community on the Olac soil is
mainly low sagebrush, Thurber needlegrass, and
bottlebrush squirreltail. The present vegetation in most
areas is mainly low sagebrush and Thurber needlegrass.
The production of vegetation suitable for livestock
grazing is limited by the moderately low average annual
precipitation and very low available water capacity. The
suitability of this soil for rangeland seeding is very poor.
The main limitations for seeding are the steep slopes
and the shallow root zone with very low available water
capacity.

The potential plant community on the Ister soil is
mainly mountain big sagebrush, antelope bitterbrush,
western needlegrass, and basin wildrye. The present
vegetation in most areas is mainly mountain big
sagebrush, antelope bitterbrush, and western
needlegrass. The production of vegetation suitable for
livestock grazing is limited by low available water
capacity. The suitability of this soil for rangeland seeding
is very poor. The main limitations for seeding are the
extremely stony surface and steep slopes.

The steepness of slope limits access and movement
of livestock. Livestock grazing should be managed to
protect the soils from excessive erosion and to prevent
overgrazing in the less sloping areas. Loss of the surface
layer resuits in a severe decrease in productivity and in
the potential of the Olac soil to produce vegetation
suitable for grazing. Cattle generally avoid areas of this
association unless fences restrict their movement.
Because of the low and very low available water
capacities and the competition from sagebrush for
moisture, desirable grasses are very slow to recover
even if grazing management is good. Mechanical
treatment is not practical, because the surface is stony
and the slopes are steep. Grazing should be delayed
until the soil is firm and the more desirable forage plants
have achieved sufficient growth to withstand grazing
pressure.

Areas of this association are limited for roads because
of steep slopes and the shallow depth to hard bedrock
on the Olac soil. Special design is needed to overcome
the limitation of slope. Cutting and filling can be reduced
by building roads in less sloping areas. Roads should be
provided with adequate surface drainage. Erosion can be
controlled and maintenance costs reduced by stabilizing
areas that have been disturbed.

The Olac soil is in capability subclass Vlle,
nonirrigated, and range site 26-25. The Ister soil is in
capability subclass Vlls, nonirrigated, and range site 26-
5. Rock outcrop is in capability subclass Vliis,
nonirrigated.
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641—Ophir gravelly sandy loam, 0 to 2 percent
slopes. This very deep, poorly drained soil is on toe
slopes of alluvial fans. It formed in alluvium derived
dominantly from granitic rock. Elevation is about 4,700
feet. The average annual precipitation is about 8 inches,
the average annual temperature is about 50 degrees F.,
and the average frost-free period is about 100 days.

Typically, the surface layer is dark gray gravelly sandy
loam about 10 inches thick. The underlying material to a
depth of 60 inches is grayish brown, stratified gravelly
coarse sand and loamy sand that has iron mottles.

Included with this soil in mapping is about 3 percent
Mottsville soils on higher lying alluvial fans.

Permeability of this Ophir soil is rapid. Available water
capacity is low. Effective rooting depth is limited by a
seasonal high water table at a depth of 1.5 to 3.5 feet
from December through May. Runoff is very slow, and
the hazards of water erosion and soil blowing are slight.

Areas of this soil are used for irrigated hay and
pasture and for wildlife habitat. A few areas are used for
urban development.

This soil is suited to hay and pasture. The main
limitations are moderate depth to the seasonal high
water table and low available water capacity. Application
of irrigation water should be adjusted to the available
water capacity, the water intake rate, and the crop needs
to avoid raising the water table. Sprinkler and corrugation
methods of irrigation are suitable. Because this soil is
droughty, light and frequent applications of irrigation
water are needed. Leveling helps to insure the uniform
application of water. Because of the moderate depth to
water and underlying sandy material, cuts required for
leveling should be less than 12 inches deep. Grazing
should be delayed until the soil is firm and the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure. The amount of
molybdenum in the forage is sufficient to be toxic to
livestock, although it does not affect plant production.
Annual applications of nitrogen fertilizer are needed to
maintain high quality irrigated pasture.

The main limitations for urban development are the
moderately deep seasonal high water table, unstable
sidewalls in cutbanks, and inadequate filtration of septic
tank effluvent. Because the substratum is rapidly
permeable, special design is needed in places to avoid
pollution of the ground water or nearby water supplies.
Drainage should be provided for buildings with
basements and crawl spaces. Cutbanks are not stable
and are subject to slumping. Septic tank absorption
fields do not function properly because of wetness.

Areas of this soil are limited for roads because of
moderate depth to the seasonal high water table and
moderate frost heaving. Roads should be provided with
adequate surface drainage. Local roads and streets
require a special base in some areas to avoid frost
heave damage.

This soil is in capability subclass Illw, irrigated.
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642—Ophir gravelly sandy loam, 2 to 8 percent
slopes. This very deep, poorly drained soil is on toe
slopes of alluvial fans. It formed in alluvium derived
dominantly from granitic rock. Elevation is 4,700 to 4,800
feet. The average annual precipitation is about 8 inches,
the average annual temperature is about 50 degrees F.,
and the average frost-free period is about 100 days.

Typically, the surface layer is dark gray gravelly sandy
loam about 10 inches thick. The underlying material to a
depth of 60 inches is stratified, dark gray and grayish
brown gravelly loamy coarse sand, gravelly sandy loam,
and gravelly loamy sand with iron mottles. Some areas
are at a slightly higher elevation and the soil is colder
than normal for Ophir soils.

Included with this soil in mapping is about 3 percent
Mottsville soils on higher lying alluvial fans.

Permeability of this Ophir soil is rapid. Available water
capacity is low. Effective rooting depth is limited by a
seasonal high water table at a depth of 1.5 to 3.5 feet
from December through May. Runoff is medium, and the
hazards of water erosion and soil biowing are slight.

Areas of this soil are used for irrigated hay and
pasture and for wildlife habitat. A few areas are used for
urban development.

This soil is suited to hay and pasture. The main
limitations are moderate depth to the seasonal high
water table, low available water capacity, and gentle or
moderate slopes. Application of irrigation water should
be adjusted to the available water capacity, the water
intake rate, and the crop needs to avoid raising the
water table. The sprinkler and corrugation methods of
irrigation are suitable. Because this soil is droughty, light
and frequent applications of irrigation water are needed.
If corrugation irrigation is used, runs should be on the
contour or across the slope. Pipe, ditch lining, or drop
structures should be installed in irrigation ditches to
facilitate irrigation and prevent excessive ditch erosion.
Leveling helps to insure the uniform application of water.
Because of the moderate depth to water and underlying
sandy material, cuts required for leveling should be less
than 12 inches deep. Grazing should be delayed until the
soil is firm and the more desirable forage plants have
achieved sufficient growth to withstand grazing pressure.
The amount of molybdenum in the forage produced on
this soil is sufficient to be toxic to livestock, although it
does not affect productivity. Annual applications of
nitrogen fertilizer are needed to maintain production of
high quality irrigated pasture.

The main limitations for urban development are the
moderately deep seasonal high water table, unstable
sidewalls of cutbanks, and inadequate filtration of septic
tank effluent. Because the substratum is rapidly
permeable, special design is needed in places to avoid
polluting ground water or nearby water supplies.
Drainage should be provided for buildings with
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basements and crawl spaces. Cutbanks are not stable
and are subject to slumping. Septic tank absorption
fields do not function properly because of wetness.

Areas of this soil are limited for roads because of the
moderately deep seasonal high water table and
moderate frost heaving. Roads should be provided with
adequate surface drainage. Local roads and streets
require a special base in some areas to avoid frost
heave damage.

This soil is in capability subclass Iliw, irrigated.

644—Ophir Variant peat, 2 to 4 percent slopes.
This very deep, very poorly drained soil is on alluvial
fans. It formed in alluvium derived dominantly from
granitic rock. Elevation is about 4,700 feet. The average
annual precipitation is about 8 inches, the average
annual temperature is about 50 degrees F., and the
average annual frost-free period is about 100 days.

Typically, the surface layer is very dark gray peat
about 7 inches thick. Below this is dark gray gravelly
sandy loam about 10 inches thick. The underlying
material to a depth of 60 inches is stratified, dark gray
gravelly sandy loam and loamy sand with iron mottles. A
few small areas are nearly level or moderately sloping.

Included with this soil in mapping is 5 percent Ophir
soils on the slightly higher positions.

Permeability of this Ophir Variant soil is moderately
rapid. Available water capacity is moderate. Effective
rooting depth is limited by a seasonal high water table
within a depth of 1.5 feet from December through
August. Runoff is slow, and the hazards of water erosion
and soil blowing are slight. This soil is subject to rare
flooding.

Areas of this soil are used for irrigated pasture and
wildlife habitat.

This soil is poorly suited to pasture. The main limitation
is the shallow seasonal high water table. Wetness limits
the choice of plants, limits the periods of grazing, and
increases the risk of winterkill. Grazing should be
delayed until the soil has drained sufficiently and is firm
enough to withstand trampling by livestock. The amount
of molybdenum in the forage produced on this soil is
sufficient to be toxic to livestock, although it does not
affect plant production. The use of equipment is limited
by wetness.

Areas of this soil are limited for roads because of
shallow depth to water and the severe frost heave. Local
roads and streets need drainage and in some areas
require a special base to avoid frost heave damage.

This soil is in capability subclass Vw, irrigated.

651—Oppio-Nosrac association. This association is
on slopes of mountains. Slope is 30 to 50 percent.
Elevation is 6,000 to 7,000 feet. The average annual
precipitation is about 12 inches, the average annual
temperature is about 49 degrees F., and the average
frost-free period is about 100 days.
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This association is 60 percent Oppio very stony fine
sandy loam, 30 to 50 percent slopes, and 25 percent
Nosrac stony clay loam, 30 to 50 percent slopes. The
Oppio soil is on south- and west-facing side slopes, and
the Nosrac soil is on north- and east-facing side slopes.

Included with these soils in mapping are about 7
percent very cobbly Deven soils on ridges (range site:
26-23) and 8 percent Cagle soils on upper side slopes
(woodland site: Pinyon-juniper woodland). The included
soils make up about 15 percent of mapped areas.

The Oppio soil is moderately deep and well drained. it
formed in residuum derived dominantly from andesite.
Typically, the surface is covered with 3 to 15 percent
stones. The surface layer is light brownish gray very
stony fine sandy loam about 5 inches thick. The subsoil
is brown and pale brown gravelly clay about 25 inches
thick. Andesite bedrock is at a depth of 30 inches.

Permeability of the Oppio soil is slow. Available water
capacity is moderate. Effective rooting depth coincides
with the depth to bedrock. The depth is 20 to 40 inches.
Runoff is very rapid, and the hazard of water erosion is
high. The hazard of soil blowing is slight.

The Nosrac soil is very deep and well drained. It
formed in colluvium derived dominantly from andesitic
rock. Typically, the surface is covered with about 2
percent stones. The surface layer is grayish brown stony
clay loam about 8 inches thick. The upper part of the
subsoil is brown very gravelly loam and very gravelly clay
loam about 27 inches thick, and the lower part to a
depth of 60 inches or more is brown and very pale
brown gravelly loam and very gravelly loam. The subsoil
averages very gravelly loam.

Permeability of the Nosrac soil is moderately slow.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is very rapid, and the
hazard of water erosion is high. The hazard of soil
blowing is slight.

Areas of this association are used for livestock grazing
and wildlife habitat.

The potential plant community on the Oppio soil is
mainly Wyoming big sagebrush, antelope bitterbrush,
Thurber needlegrass, and basin wildrye. The present
vegetation in most areas is mainly Wyoming big
sagebrush, antelope bitterbrush, and Thurber
needlegrass with invasion of pinyon and juniper. The
production of vegetation is limited by the moderate
available water capacity. The suitability of this soil for
rangeland seeding is very poor. The main limitation for
seeding is steep slopes.

The potential plant community on the Nosrac soil is
mainly mountain big sagebrush, antelope bitterbrush,
western needlegrass, and mountain brome. The present
vegetation in most areas is mainly mountain big
sagebrush, antelope bitterbrush, and western
needlegrass with invasion of pinyon and juniper. The
suitability of this soil for rangeland seeding is very poor.
The main limitation for seeding is steep slopes.
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Steepness of slope limits access and movement of
livestock. Livestock grazing should be managed to
protect the soils from excessive erosion and to prevent
overgrazing in the less sloping areas. Grazing shouid be
delayed until the soil is firm and the more desirable
forage plants have achieved sufficient growth to
withstand grazing pressure. Because of the density of
pinyon and juniper in most areas, the areas can be
managed for woodland. Reestablishment of the
rangeland plant community in some areas is difficult.

Areas of this association are limited for roads because
of steep slopes and the presence of highly expandable
clay in the Oppio soil. Roads need to be located on the
less sloping areas if possible to avoid excessive cutting
and filling. Roads on the Oppio soil are difficuit to
maintain because of the clay, which has low strength
when wet. Disturbed areas need to be stabilized to
minimize erosion and reduce maintenance costs. Roads
should be designed to provide surface drainage.

The Oppio soil is in capability subclass Vlis,
nonirrigated, and range site 26-10. The Nosrac soil is in
capability subclass Vllis, nonirrigated, and range site 26-
5.

661—O0rmsby loamy sand. This very deep, somewhat
poorly drained soil is on terraces. It formed in alluvium
derived dominantly from granite, andesite, and rhyolite.
Slope is 0 to 2 percent. Elevation is about 4,700 feet.
The average annual precipitation is about 8 inches, the
average annual temperature is about 50 degrees F., and
the average frost-free period is about 100 days.

Typically, the surface layer is dark gray loamy sand
about 16 inches thick. The underlying material to a depth
of 60 inches is light brownish gray gravelly coarse sand.
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