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

Major fieldwork for this soil survey was completed in 1971, Soil names and descriptions were
approved in 1972, Unless otherwise indicated, statements in the publication refer to conditions in the
county in 1971, This survey was made cooperatively by the Soil Conservation Service and the University
of California Agricultural Experiment Station. It is part of the technical assistance furnished to the West
End and the Redlands-Highland-Yucaipa Resource Conservation Districts.

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

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains information

that can be applied in managing farms and
ranches; in selecting sites for roads, ponds,
buildings, and other structures; and in judging
the suitability of tracts of land for farming,
industry, and recreation.

Locating Soils

All the soils of San Bernardino County,
Southwestern Part, are shown on the detailed
map at the back of this publication. This map
consists of many sheets made from aerial photo-
graphs. Each sheet is numbered to correspond
with a number on the Index to Map Sheets.

On each sheet of the detailed map, soil areas
are outlined and are identified by symbols. All
areas marked with the same symbol are the
same kind of soil. The soil symbol is inside the
area if there is enough room; otherwise, it is
outside and a pointer shows where the symbol
belongs.

Finding and Using Information

The “Guide to Mapping Units” can be used
to find information. This guide lists all the soils
of the county in alphabetical order by map
symbol and gives the capability classification
and Storie index rating of each. It also shows
the page where each soil is described and the
page for the capability unit in which the soil
has been placed.

Individual colored maps showing the relative
suitability or degree of limitation of soils for

many specific purposes can be developed by
using the soil map and the information in the
text. Translucent material can be used as an
overlay over the soil map and colored to show
soils that have the same limitation or suitability.
For example, soils that have a slight limitation
for a given use can be colored green, those with
a moderate limitation can be colored yellow, and
those with a severe limitation can be colored
red.

Farmers and those who work with farmers
can learn about use and management of the soils
from the soil descriptions and from the dis-
cussions of the capability units.

Community planners and others can read
about soil properties that affect the choice of
sites for dwellings, industrial buildings, and
recreation areas in the section “Engineering
Uses of the Soils,” and “Use of the Soils for
Recreational Development.”

Engineers and builders can find, under “En-
gineering Uses of the Soils,” tables that contain
estimates of soil properties and information
about soil features that affect engineering prac-
tices.

Scientists and others can read about how the
soils formed and how they are classified in
the section “How the Soils Were Formed and
Classified.”

Newcomers in the area may be especially
interested in the section “General Soil Map,”
where broad patterns of soils are described.
They may also be interested in the information
about the county given in the section ‘“Environ-
mental Factors Affecting Soil Use.”
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SOIL SURVEY OF SAN BERNARDINO COUNTY
SOUTHWESTERN PART, CALIFORNIA

By George A. Woodruff, Soil Conservation Service

Fieldwork by Willie Z. Brock, Soil Conservation Service

United States Department of Agriculture, Soil Conservation Service in cooperation with the University of California Agricultural
Experiment Station

AN BERNARDINO COUNTY, SOUTHWESTERN
PART, is in the central southern part of Cali-
fornia and makes up the southwestern corner of San
Bernardino County. It consists of that part of San
Bernardino County that is east of Los Angeles County
and the northeastern part of Orange County. The San
Bernardino National Forest forms the northern and
eastern boundaries. The city of Los Angeles is about
35 miles to the west. The survey area is roughly
rectangular and averages about 40 miles from east to
west and 12 miles from north to south. The total ex-
tent of the survey area is approximately 296,880 acres,
or about 464 square miles.

The soils in the survey area are nearly level to steep
and are suitable for many kinds of crops. Dry farm-
ing and grazing of livestock take place in the south-
western foothills and eastern and northern uplands
that are adjacent to the San Bernardino Mountains.

Irrigation was introduced in the 1820’s by Spanish
missionaries and soldiers who planted small gardens,
orchards, and vineyards. Settlers in the early 1850’s
brought a revived interest in farming and put more
land under cultivation. Orange trees were planted in
the late 1850’s. The wine industry also became of eco-
nomic importance.

This southwestern part of San Bernardino County
is noted for its highly intensified farming. The irri-
gated areas are used for citrus, apples, grapes, alfalfa,
and a wide variety of truck crops. Permanent pasture,
silage, and other forage crops are used by the dairy
industry that is concentrated near Chino and Ontario.
In the dry-farmed areas, barley and oats are grown.

Since the early 1950’s farming has been in keen
competition with the extra demands on the land for
industry, housing, highways, and many other nonfarm
uses. Urban encroachment and high taxes are also
serious problems that farmers must contend with.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of soil are in San Bernardino County, Southwestern
Part, where they are located, and how they can be
used. The soil scientists went into the county knowing

they were likely to find many soils they had already
seen and perhaps some they had not. They observed
the steepness, length, and shape of slopes, the kinds of
native plants or crops, the kinds of rock and many
facts about the soils. They dug many holes to expose
soil profiles. A profile is the sequence of natural layers,
or horizons, in a soil; it extends from the surface
down into the parent material that has not been
chaglged much by leaching or by the action of plant
roots.

The soil scientists made comparisons among the
profiles they studied, and they compared these profiles
with those in counties nearby and in places more dis-
tant. They classified and named the soils according
to nationwide, uniform procedures. The soil series
and the soil phase are the categories of soil classifica-
tion most used in a local survey.

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface layer,
all the soils of one series have major horizons that are
similar in thickness, arrangement, and other import-
ant characteristics. Each soil series is named for a
town or other geographic feature near the place
where a soil of that series was first observed and
mapped. Fontana and Oak Glen, for example, are the
names of two soil series. All the soils in the United
States having the same series name are essentially
alike in those characteristics that affect their be-
havior in the undisturbed landscape.

Soils of one serieg can differ in texture of the sur-
face layer and in slope, stoniness, or some other char-
acteristic that affects use of the soils by man. On the
basis of such differences, a soil series is divided into
phases. The name of a soil phase indicates a feature
that affects management. For example, Sorrento clay
loam, 0 to 2 percent slopes, is one of two phases within
the Sorrento series.

After a guide for classifying and naming the soils
had been worked out, the soil scientists drew the boun-
daries of the individual soils on aerial photographs.
These photographs show roads, buildings, field bor-
ders, trees, and other details that help in drawing
boundaries accurately. The soil map at the back of this
publication was prepared from aerial photographs.

The areas shown on a soil map are called mapping
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units. On most maps detailed enough to be useful in
planning the management of farms and fields, a map-
ping unit is nearly equivalent to a soil phase. It is not
exactly equivalent, because it is not practical to show
on such a map all the small, scattered bits of soil of
some other kind that have been seen within an area
that is dominantly of a recognized soil phase.

Some mapping units are made up of soils of differ-
ent series or of different phases within one series. The
mapping units of this kind shown on the soil map of
San Bernardino County, Southwestern Part, are soil
complexes.

A s0il complex consists of areas of two or more
soils, so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each
area of a complex contains some of each of the two
or more dominant soils, and the pattern and relative
proportions are about the same in all areas. Generally,
the name of a soil complex consists of the names of
the dominant soils, joined by a hyphen. Cieneba-Friant
sandy loams is an example.

While a soil survey is in progress, soil scientists
take soil samples needed for laboratory measurements.
Laboratory data from the same kind of soil in other
places are also assembled. Data on yields of crops
under defined practices are assembled from farm rec-
ords and from field or plot experiments on the same
kind of soil. Yields under defined management are
estimated for all the soils.

Soil scientists observe how soils behave when used
as a growing place for native and cultivated plants,
and as material for structures, foundations for struc-
tures, or covering for structures. They relate this be-
havior to properties of the soils. For example, they
observe that filter fields for onsite disposal of sewage
fail on a given kind of soil, and they relate this to the
slow permeability of the soil or its high water table.
They see that streets, road pavements, and founda-
tions for houses are cracked on a named kind of soil
and they relate this failure to the high shrink-swell
potential of the soil material. Thus, they use observa-
tion and knowledge of soil properties, together with
available research data, to predict limitations or suit-
ability of soils for present and potential uses.

After data have been collected and tested for the
key, or benchmark, soils in a survey area, the soil
scientists set up trial groups of soils. They test these
groups by further study and by consultation with
farmers, agronomists, engineers, and others. They
then adjust the groups according to the results of their
studies and consultation. Thus, the groups that are
finally evolved reflect up-to-date knowledge of the soils
and their behavior under current methods of use and
management.

General Soil Map

The general soil map at the back of this survey
shows, in color, the soil associations in San Bernar-
dino County, Southwestern Part. A soil association is
a landscape that has a distinctive proportional pattern

of soils. It normally consists of one or more major
soils and at least one minor soil, and it is named for
the major soils. The soils in one association may occur
in another, but in a different pattern.

A map showing soil associations is useful to people
who want a general idea of the soils in San Bernardino
County, Southwestern Part, who want to compare
different parts of the survey area, or who want to
know the location of large tracts that are suitable for
a certain kind of land use. Such a map is a useful gen-
eral guide in managing a watershed or in planning
engineering works, recreational facilities, and com-
munity developments. It is not a suitable map for
planning the management of a farm or field or for
selecting the exact location of a road, building, or
similar structure, because the soils in any one associa-
tion ordinarily differ in slope, depth, stoniness, drain-
age, and other characteristics that affect their man-
agement. Not all soil boundaries and names on the
general soil map of this survey area join with those
on the map of the Western Riverside Area, California,
that was surveyed earlier. Most of these differences
result from differences in map scale and from the con-
tinuous refinement of the current system of soil classi-
fications.

The soil associations in this survey have been
grouped into two general kinds of landscapes for
broad interpretative purposes. The first of these broad
groups is further subdivided on the basis of color, or
texture, or both. Each of the broad groups and their
soil associations are described in the following pages.

Soils of the Alluvial Valley Floors,
Fans, and Terraces

This region is made up of the alluvial valley floors,
fans, and terraces that cover broad areas throughout
the central part of the survey area. It extends eastward
from Los Angeles County, near Chino, to the general
vicinity of Yucaipa. Most of the northern boundary is
the San Bernardino National Forest.

Elevation in this region ranges from 600 to 3,400
feet. The average annual rainfall is 12 to 18 inches.
Annual grasses, forbs, and some chamise make up the
plant cover. The six soil associations in this region
make up about 82 percent of the survey area.

1. Hanford-Greenfield-San Emigdio association

Nearly level to moderately sloping, well-drained, very
deep soils on alluvial valley floors and fans

Areas of this soil association are near San Bernar-
dino, Redlands, Yucaipa, and Upland. The soils formed
in alluvium derived mainly from granitic rock. Slopes
range from 0 to 9 percent. Elevation ranges from
1,000 to 3,400 feet. The average annual rainfall is 12
to 16 inches, the mean annual temperature ranges from
61° to 65° F, and the frost-free season is 230 to 280
days. Vegetation consists mainly of annual grasses
and forbs, but chamise grows in scattered areas.

This association makes up about 18 percent of the
survey area. Hanford soils make up about 70 percent
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of the association, Greenfield soils about 15 percent,
San Emigdio soils about 10 percent, and minor soils
5 percent.

Hanford soils have a surface layer of pale-brown,
slightly acid sandy loam. Below this is pale-brown or
very pale brown, neutral sandy loam.

Greenfield soils have a surface layer of pale-brown,
slightly acid sandy loam. Their subsoil is yellowish-
brown and light-brown, slightly acid, fine sandy loam.
The underlying material is light yellowish-brown, neu-
tral sandy loam.

San Emigdio soils have a surface layer of light
brownish-gray, moderately alkaline fine sandy loam.
These soils are caleareous throughout.

Minor soils in this association are in the Oak Glen,
Metz, and Monserate series.

The soils of this association are used for irrigated
and dryland crops. They also are used for limited
grazing. Some areas are used for homesites and related
uses.

2.  Grangeville-Chino-Hilmar association

Nearly level, somewhat poorly drained, very deep soils
in basins and on alluvial flood plains and fans

Areas of this soil association are south and south-
east of Chino. The soils formed in alluvium derived
from granitic rocks. Slopes range from 0 to 2 percent.
Elevation ranges from 600 to 1,200 feet. The average
annual rainfall is 12 to 16 inches, the average temper-
ature ranges from 61° to 65° F, and the frost-free
season is 230 to 310 days. Vegetation consists mainly
of annual grasses and forbs.

This association makes up about 7 percent of the
gurvey area. Grangeville soils make up about 40 per-
cent of the association, Chino soils about 80 percent,
Hilmar soils about 20 percent, and minor soils 10 per-
cent.

Grangeville soils have a surface layer of grayish-
brown, calcareous, strongly alkaline fine sandy loam.
Below this is light brownish-gray, calcareous, strongly
alkaline fine sandy loam. In places the Grangeville
soils contain moderate amounts of soluble salts and
are strongly affected by alkali.

Chino soils have a surface layer of gray silt loam.
Their underlying material is gray silty clay loam.
Chino soils are moderately alkaline and strongly cal-
careous throughout. They formed in areas where
drainage was somewhat poor, but drainage has been
altered and the water table lowered by pumping irriga-
tion water. Thus wetness is no longer a problem.

Hilmar soils have a surface layer of grayish-brown,
moderately alkaline loamy fine sand. Below this is
light yellowish-brown or grayish-brown mottled loamy
sand. This is underlain by light brownish-gray, mottled
loam stratified with many thin lenses of sandy loam
and loamy sand.

Minor soils in this association are in the Merrill and
Hanford series.

The soils of this association are used mainly for
irrigated crops. They are also used for limited graz-
ing and for homesgites and related uses.

3. Tujunga-Soboba association

Nearly level to moderately sloping, somewhat exces-
sively drained and excessively drained, very deep soils
on alluvial valley floors

Soils in this association are near Fontana, Etiwan-
da, Cucamonga, and Ontario. They formed in alluvium
derived from granitic rock. Slopes range from 0 to 9
percent. Elevation ranges from 900 to 2,200 feet. The
average annual rainfall is 12 to 16 inches, the mean
annual temperature ranges from 61° to 65° F, and the
frost-free season is 230 to 280 days. Vegetation con-
sists mainly of annual grasses and forbs.

This association makes up about 41 percent of the
survey area. Tujunga soils make up about 60 percent
of the association; Soboba soils about 30 percent; and
Psamments and Fluvents, frequently flooded, 10 per-
cent.

Tujunga soils are somewhat excessively drained and
have a surface layer of brown, slightly acid loamy sand
that is gravelly in places. Below this is pale-brown,
slightly acid coarse sand.

Soboba soils are excessively drained and have a
surface layer of grayish-brown, slightly acid, stony or
gravelly loamy sand. Below this is brown, slightly acid
very stony loamy sand and very pale brown, neutral
very stony sand.

The Psamments and Fluvents, frequently flooded,
are in streambeds of the Santa Ana River and other
large creeks and their tributaries.

The soils of this association are used mainly for
irrigated crops. They also are used for dryland crops,
limited grazing, and as a source of sand, gravel, and
road fill.

4. Delhi association

Nearly level to strongly sloping, somewhat excessively
drained, very deep soils on alluvial fans

Areas of this soil association are near Ontario In-
ternational Airport, near Cucamonga Creek, and west
of Bloomington. The soils formed in wind-reworked
granitic alluvium. Slopes range from 0 to 15 percent.
Elevation ranges from 800 to 1,400 feet. The average
annual rainfall is 12 to 16 inches, the mean annual
temperature is 61° to 65° F, and the frost-free season
is 230 to 280 days. Vegetation is mainly annual grasses
and forbs.

This association makes up about 7 percent of the
survey area. Delhi soils make up about 85 percent of
this association, and minor soils make up the remain-
ing 15 percent.

Delhi soils have been reworked by wind action. Their
surface layer is pale-brown, slightly acid fine sand.
Below is pale-brown or light yellowish-brown, slightly
acid sand.

Minor soils of this association are in the Tujunga
and Hanford series.

The soils of this association are used mainly for
irrigated crops.
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5. Ramona-Chualar-Sorrento association

Nearly level to moderately sloping, well-drained, very
deep soils on alluvial fans and terraces

Areas of this soil association are near Redlands and
Yucaipa and south of Mentone. The soils formed in
alluvium derived from granitic and sedimentary rocks.
Slopes range from 0 to 9 percent. Elevation ranges
from 600 to 3,000 feet. The average annual rainfall
is 12 to 18 inches, the mean annual temperature ranges
from 59° to 65° F, and the frost-free season is 230 to
300 days. Vegetation consists mainly of annual grasses
and forbs, but chamise grows in some areas.

This association makes up about 6 percent of the
survey area. Ramona soils make up about 70 percent
of the association, Chualar soils about 20 percent, and
Sorrento soils about 10 percent.

Ramona soils have a surface layer of brown, slightly
acid sandy loam or fine sandy loam. Their subsoil is
brown and yellowish-red, neutral loam and clay loam
and reddish-yellow, neutral sandy clay loam. The un-
derlying material is brownish-yellow, neutral sandy
loam.

Chualar soils have a surface layer of dark grayish-
brown, slightly acid clay loam. Their subsoil is dark
grayish-brown, neutral to moderately alkaline clay
loam. The underlying material is light-gray, moder-
ately alkaline calcareous loam:.

Sorrento soils have a thick surface layer of dark
grayish-brown, neutral and mildly alkaline clay loam.
Below this is brown, moderately alkaline clay loam that
is calcareous in the lower part.

Minor soils in this association are in the Monserate
and Greenfield series.

The soils of this association are used mainly for
irrigated and dryland crops.

6. Ramona association

Strongly sloping to moderately steep, well-drained,
very deep soils on terraces

Areas of this soil association are south of Yucaipa
along the county line. The soils formed in alluvium
derived from granitic rock. Slopes range from 9 to 30
percent. The elevation ranges from 1,400 to 3,000 feet.
The average annual rainfall is 12 to 18 inches, the
mean annual temperature ranges from 59° to 62° F,
and the frost-free season is 230 to 290 days. Vegeta-
tion consists mainly of annual grasses and forbs.

This association makes up about 3 percent of the
survey area. Ramona soils make up about 80 percent
of the association, and minor soils make up 20 percent.

Ramona soils have a surface layer of brown, slightly
acid sandy loam or fine sandy loam. Their subsoil is
brown and yellowish-red, neutral loam and clay loam
and reddish-yellow, neutral sandy clay loam. The sub-
stratum is brownish-yellow, neutral sandy loam. These
soils are eroded in many places.

The minor soils in this association are in the Green-
field, Hanford, and Saugus series.

Most areas of this association are used for dryland
small grain and pasture. Some small areas are used
for citrus crops.

Soils of the Uplands

This region consists of upland foothills, mountains,
and ridges. The areas are in the southern foothills of
the San Gabriel and San Bernardino Mountains along
the San Bernardino National Forest, the Chino Hills,
and the Crafton Hills; and near Riverside County on
Blue Mountain, the Jurupa Mountains, and the uplands
near San Timoteo Wash. The soils formed in material
weathered from granitic, sedimentary, and metamor-
phosed rock. Rocks crop out in many places.

Elevation in this region ranges from about 900 to
6,000 feet. The average annual rainfall is 10 to 25
inches. The vegetation consists mainly of annual
grasses and forbs and some chamise or manzanita
brush. There are a few scattered oak and pine trees
and some perennial grasses. Growing seasons at higher
elevations are apt to be somewhat shorter than those
at lower elevations. The three soil associations in this
upland area make up about 18 percent of the survey
area.

7. Cieneba-Tollhouse-Friant association

Steep, excessively drained and somewhat excessively
drained, shallow soils over schist and granite; on foot-
hills and mountains

Areas of this soil association are along the southern
foothills of the San Gabriel and San Bernardino Moun-
tains, the Crafton Hills near Zanja and Pisgah Peaks,
and in the vicinity of Blue Mountain. The soils formed
in place in material weathered from granitic and mica
schist. Most slopes range from 30 to 50 percent. Eleva-
tion ranges from 1,000 to 6,000 feet. The average
annual rainfall is 12 to 25 inches, the mean annual
temperature ranges from 61° to 65° F, and the frost-
free season is 230 to 280 days. At higher elevations of
about 4,000 to 6,000 feet, the mean annual tempera-
ture ranges from 52° to 57° F, and the frost-free sea-
son is 160 to 210 days. The vegetation is mainly annual
grasses and forbs and scattered shrubs of chamise and
manzanita. Some oak, pine, and perennial grasses grow
at higher elevations.

This association makes up about 9 percent of the
survey area. Cieneba soils make up about 70 percent
of the association, Tollhouse soils about 20 percent,
Friant soils 8 percent, and minor soils about 2 percent.

Cieneba soils are somewhat excessively drained and
are slightly acid and neutral throughout. They have a
surface layer of brown sandy loam. Below this is pale-
brown sandy loam. Depth to weathered granitic rock
is between 12 and 20 inches. Cieneba soils are closely
intermingled with areas of Rock outcrop.

Tollhouse soils are excessively drained and are
slightly acid throughout. They have a surface layer of
dark grayish-brown and brown sandy loam. Below this
is somewhat weathered granitic rock between depths
of 10 and 20 inches.

Friant soils are somewhat excessively drained and
are slightly acid or neutral throughout. They have a
surface layer of dark-brown and brown fine sandy
loam. This is underlain by hard mica schist at a depth
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of 10 to 18 inches. Friant soils are intermingled with
areas of Rock outcrop.

Minor soils in this association are in the Vista and
Crafton series.

The soils of this association are used mainly for
watershed purposes. They are sometimes used for
range or pasture or for homesites.

8. Saugus-Fontana-Nacimiento association

Steep, well-drained, moderately deep to deep soils over
sandstone and shale; on foothills

The soils of this association are in the foothills of
the Chino Hills and Jurupa Mountains and in uplands
near the San Timoteo Wash. They formed in place in
material derived from sandstone and shale. Slopes
range from 30 to 50 percent in most places. Elevation
ranges from 800 to 2,500 feet. The average annual
rainfall is 12 to 16 inches, the mean annual tempera-
ture ranges from 61° to 65° F, and the frost-free sea-
son is 230 to 290 days. Annual grasses, forbs, and
some chamise and a few scattered oak trees make up
plant cover.

This association covers 7 percent of the survey area.
Saugus soils make up about 45 percent of the associa-
tion, Fontana soils about 30 percent, Nacimiento soils
15 percent, and minor soils about 10 percent.

Saugus soils have a surface layer of brown neutral
gsandy loam. Below this is yellowish-brown sandy loam
and loam. This is underlain by weakly consolidated
loamy material at a depth of 40 to 50 inches.

Fontana soils have a surface layer of dark grayish-
brown, slightly acid or mildly alkaline thick clay loam.
Below this is yellowish-brown, moderately alkaline
shaly clay loam. This is underlain by soft shale or sand-
stone at a depth of 22 to 38 inches.

Nacimiento soils are moderately alkaline and cal-
careous throughout. They have a surface layer of dark
grayish-brown clay loam. This is underlain by light
vellowish-brown, calcareous weathered sandstone or
shale between depths of 26 and 40 inches.

Minor soils in this association are in the Alo, San
Timoteo, and Soper series.

The soils of this association are used mainly for dry-
land pasture and watershed. Some areas are used for
homesites.

9. Gaviota-Rock outcrop association

Steep, somewhatl excessively drained, shallow soils
over hard sandstone, and sandstone rock outcrops; on
foothills

Areas of this soil association are in the foothills of
the Chino Hills. The soils formed in place in material
weathered from sandstone. Slopes range from 30 to
50 percent. Elevation ranges from 900 to 1,400 feet.
The average annual rainfall is 10 to 16 inches, the
mean annual temperature ranges from 62° to 65° F,
and the frost-free season is 250 to 300 days. Annual
grasses and forbs make up the plant cover.

This association makes up about 2 percent of the
survey area. Gaviota soils make up about 60 percent

of the association, Rock outcrop about 20 percent, and
minor soils 20 percent.

Gaviota soils are slightly acid or neutral throughout.
They have a surface layer of brown and light-brown
fine sandy loam. This is underlain by hard sandstone
between depths of 10 and 15 inches. Gaviota soils are
intermingled with areas of Rock outerop.

Minor soils in this association are in the Alo, Fon-
tana, and Nacimiento series.

The soils of this association are used mainly for dry-
land pasture and watershed.

Descriptions of the Soils

In this section the soils of San Bernardino County,
Southwestern Part, are described in detail and their
use and management are discussed. Each soil series
is described in detail, and then, briefly, the mapping
units in that series. Unless it is specially mentioned
otherwise, it is to be assumed that what is stated about
the soil series holds true for the mapping units in that
series. Thus, to get full information about any one
mapping unit, it is necessary to read both the descrip-
tion of the mapping unit and the description of the soil
series to which it belongs.

An important part of the description of each soil
series is the soil profile, that is, the sequence of layers
from the surface downward to rock or other under-
lying material. Each series contains two descriptions
of this profile. The first is brief and in terms familiar
to the layman. The second is much more detailed and
is for those who need to make thorough and precise
studies of soils. Color terms are for dry soil unless
otherwise stated. The profile described in the soil series
is representative for mapping units in that series.
If a given mapping unit has a profile in some ways
different from the one described in the series, these
differences are stated in the description of the mapping
unit, or they are apparent in the name of the mapping
unit,

As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil
series. Psamments and Fluvehts, frequently flooded,
for example, do not belong to a soil series, but never-
theless are listed in alphabetical order along with the
soil series.

Following the name of each mapping unit is a sym-
bol in parentheses. This symbol identifies the mapping
unit on the detailed soil map, Listed at the end of each
description of a mapping unit is the capability unit in
which the mapping unit has been placed. The page for
the description of the capability unit can be learned
by referring to the “Guide to Mapping Units” at the
back of this survey.

The acreage and proportionate extent of each map-
ping unit are shown in table 1. Many of the terms used
in describing soils can be found in the Glossary, and
more detailed information about the terminology and
methods of soil mapping can be obtained from the Soil
Survey Manual (17)1.

1 [talic numbers in parentheses refer to Literature Cited, p 62.
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TABLE 1. — Approximate acreage and proportionate
extent of the soils
Soil Acres | Percent
Alo clay, 30 to 50 percent slopes.... ......... ... ... . 1,080 0.4

hino sult loam .. ... .. ... . 6,630 2.2

hualar clay loam, 0 to 2 percent slopes.... 905 3
Chualar clay loam, 2 to 9 percent slopes.. ... 2,645 9
Chualar clay loam, 9 to 15 percent slopes.. ..... 1,055 4
Cieneba sandy loam, 9 to 15 percent slopes.... 545 2
Cieneba-Friant sandy loams ... 1,060 4
Cieneba-Rock outerop complex.. ... ... 14,790 5.0
Crafton-Rock outerop complex, eroded..... 550 2
Delhi fine sand ... .. ... ... 20,440 6.9
Fontana clay loam, 15 to 30 percent slopes.. 1,755 .6
Fontana clay loam, 30 to 50 percent slopes...... .... 6,800 2.3
Friant-Rock outerop complex.........._......_ ... 2,270 .8
Garretson very fine sandy loam,

2 to 9 percent slopes .__.._.... ... e e 500 2
Gaviota-Rock outerop complex. ... 4,720 1.6
Grangeville fine sandy loam .. . ... . . 7,510 2.5
Grangeville fine sandy loam, saline-alkali.... ... 1,350 5
Greenfield sandy loam, 2 to 9 percent slopes......._.. 8,010 2.7
Greenfield sandy loam, 9 to 15 percent slopes........ 525 2
Greenfield cobbly sandy loam,

5 to 15 percent slopes . . ... ... ... . ... . 220 )
Hanford coarse sandy loam,

2 to 9 percent slopes.. ... . . ... 27,655 9.3
Hanford coarse sandy loam,

9 to 15 percent slopes.. ... ... . 1,655 .6
Hanford sandy loam, 0 to 2 percent slopes... . 6,615 2.2
Hilmar loamy fine sand... ... [ 4,135 1.4
Merrill silt loam.. .. .. ... ... 1,155 4
Metz coarse sandy loam, 2 to 9 percent slopes.... .. 300 1
Monserate sandy loam, 2 to 9 percent slopes...... .. 640 2
Nacimiento clay loam, 9 to 30 percent slopes...._..... 1,270 4
Nacimiento clay loam, 30 to 50 percent slopes.... .. 3,030 1.0
Oak Glen sandy loam, 2 to 9 percent slopes._....._.. ; 540 2
Oak Glen gravelly sandy loam,

9 to 15 percent slopes ... ... ... ... 1,060 4
Oak Glen gravelly sandy loam,

15 to 30 percent slopes... _ ... .. ; 670 2
Psamments and Fluvents, frequently flooded.. ... 8,800 3.0
Ramona sandy loam, 2 to 9 percent slopes ... . 8,040 27
Ramona sandy loam, 9 to 15 percent slopes .. ... 3,310 1.1
Ramona sandy loam, 15 to 30 percent

slopes, eroded.. ... ... . 3,180 1.1
San Emigdio sandy loam, 9 to 15 percent slopes.. . 370
San Emigdio gravelly sandy loam,

2 to 9 percent slopes ... ........... e e e . 470 2
San Emigdio fine sandy loam,

0 to 2 percent slopes ... ... .. 1,900 6
San Emigdio fine sandy loam,

2 to 9 percent slopes.... ... .. .. 3,145 1.1
San Timoteo loam, 30 to 50 percent

slopes, eroded....... .. . 2,430 8
Saugus sandy loam, 30 to 50 percent slopes.......... 9,455 3.2
Soboba gravelly loamy sand,

0 to 9 percent slopes.. . . ... . 11,740 3.9
Soboba stony loamy sand, 2 to 9 percent slopes...| 23,225 7.8
Soper gravelly loam, 15 to 30 percent slopes.......... 380 1
Soper gravelly loam, 30 to 50 percent slopes..._..... 550 2
Sorrento clay loam, 0 to 2 percent slopes.............. 1,680 .6
Sorrento clay loam, 2 to 5 percent slopes........ .. . 305 .1
Tollhouse sandy loam, 30 to 50 percent slopes.... . . 4,460 1.5
Tujunga loamy sand, 0 to 5 percent slopes......... . 42,930 14.4
Tujunga gravelly loamy sand,

0 to 9 percent slopes.... .. .. ... . 36,720 12.3
Vista-Rock outerop complex . ...... . 1,020 3

Quarries and gravel pits . .. ... . . 685 2

Total o o e e+ e 206,880 | 100.0

! Less than 0.1 percent.

The detailed map in this publication and the one in
the published soil survey of the Western Riverside
Area do not always aline where mapping units join
along the Riverside County line. The main reason for
this is that in many places areas that would be mapped
as separate soils are too small (2-5 acres) to justify
setting up a new series or mapping unit and are there-
fore treated as inclusions. In other places similar areas
may not match because soils do not always change
abruptly and transitional areas are present., Other
reasons for differences between the two adjoining
maps are that map scales are not the same and inten-
gity in detail of mapping varies. Also, during the time
that has elapsed between the publication of the two
soil surveys some concepts of classification have
changed.

Alo Series

The Alo series consists of well-drained, steep soils
that formed on uplands in material weathered from
shale and fine-grained sandstone. Slopes are 30 to 50
percent. Elevation is 900 to 1,300 feet. Vegetation is
annual grasses and forbs. The average annual precipi-
tation is 12 to 16 inches, the mean annual air temper-
ature is 61° to 65° F, and the frost-free season is 250
to 310 days.

In a representative profile, the surface layer is dark
grayish-brown clay about 20 inches thick. The next
layer is dark grayish-brown clay about 16 inches thick.
The underlying material is light olive-brown weathered
shale of clay texture to a depth of 60 inches. The sur-
face layer is slightly acid in the upper part and neutral
in the lower part. The soil is calcareous below the sur-
face layer. It is moderately alkaline to a depth of 36
inches and strongly alkaline below that depth.

These soils are slowly permeable. Their available
water capacity is 4 to 6 inches. Roots can penetrate to
a depth of 24 to 36 inches.

These soils are used for pasture and as watershed.

Representative profile of Alo clay, 30 to 50 percent
slopes, about 50 feet west of farm road; SW14,SW1/
NE1, sec. 9, T. 83 S., R. 8 W.; San Bernardino base
line and meridian:

A11—0 to 13 inches, dark grayish-brown (10YR 4/2) clay,
very dark grayish brown (10YR 3/2) when moist;
strong, medium, subangular blocky structure; hard,
firm, sticky and plastic; many very fine roots; com-
mon, very fine, tubular pores; many vertical cracks
about 1 inch wide that extend throughout; slightly
acid; diffuse, wavy boundary.

A12—13 to 20 inches, dark grayish-brown (10YR 4/2)
clay, very dark grayish brown (10YR 3/2) when
moist; moderate, medium, subangular blocky strue-
ture; very hard, firm, sticky and plastic; common
very fine roots; common, very fine, tubular pores;
many intersecting slickensides; many vertical cracks
about 1 inch wide that extend throughout horizon;
neutral; clear, wavy boundary.

AC—20 to 36 inches, mixed dark grayish-brown (10YR
4/2) and about 10 percent grayish-brown (2.5YR
5/2) clay, very dark grayish brown (10YR 3/2) and
about 10 percent dark grayish brown (2.5Y 4/2)
when moist; moderate, medium, subangular blocky
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structure; very hard, firm, sticky and plastic; few
very fine roots; few, very fine, tubular pores; few
vertical cracks 3 to 1% inch wide that extend to a
depth of 30 inches; many intersecting slickensides;
slightly effervescent; segregated lime in soft masses;
moderately alkaline; abrupt, smooth boundary.

C—36 to 60 inches, light olive-brown (2.5Y 5/4) weathered
shale of clay texture, olive brown (2.5Y 4/4) when
moist; strongly effervescent; some segregated lime in
soft masses; strongly alkaline.

The A horizon is generally dark grayish brown or gray-
ish brown, but in a few places it is brown. Its texture is
mainly clay; it is heavy clay loam in places. Structure is
strong or moderate, medium or coarse, subangular blocky
to angular blocky. Reaction is generally medium acid to
neutral; it is mildly alkaline in a few places. After long
dry periods large cracks, % to 1 inch wide, extend to a
depth of 24 to 30 inches. Few to many wedge-shaped ag-
gregates and slickenside faces are in the lower part of the
A horizon and in the AC horizon. The gilgai microrelief is
poorly developed. Depth to the underlying shale ranges
from 24 to 36 inches.

Alo clay, 30 to 50 percent slopes (AaF). —This steep
soil is on foothills. Included with it in mapping are
small areas of Fontana clay loam and other areas up
to 10 to 20 acres in size where slopes are 20 to ‘25. per-
cent. Also included are small patches of Nacimiento
clay loam, a few landslips, and small areas of rock
fragments. .

Runoff is rapid after the soil is wet, and the hazard
of erosion is moderate.

This soil is used for seeded dryfarmed pasture, graz-
ing in spring, and watershed. Capability unit VIe-1

dryland.

Chino Series

The Chino series consists of somewhat poorly
drained, nearly level soils. These soils formed on flood
plains and in basins in moderately fine textured allu-
vium. Slopes are 0 to 2 percent. Elevation is 700 to 750
feet. Vegetation is annual grasses and forbs. The aver-
age annual precipitation is 12 to 16 inches, the mean
annual air temperature is 61° to 65° F, and the frost-
free season is 250 to 310 days.

In a representative profile, the surface layer is gray
silt loam about 16 inches thick. The underlying mate-
rial is gray light silty clay loam and silty clay loam
that extends to a depth of 60 inches or more. It has a
few mottles. Chino soils are moderately alkaline and
strongly caleareous throughout.

These soils are moderately slowly permeable. Their
available water capacity is about 10 to 12 inches. Roots
can penetrate to a depth of 60 inches or more. Although
this soil is somewhat poorly drained, the drainage has
been altered by pumping irrigation water and lower-
ing the water table. Thus, wetness is not a concern.

These soils are used for irrigated alfalfa, grains,
corn silage, and pasture plants. Small areas are used
for homesites and related uses.

Representative profile of Chino silt loam, about 100
feet north of Kimball Avenue and about 100 feet east
of Euclid Avenue; NE14SE14SE1} sec. 30, T. 2 S,,
R. 7 W.: San Bernardino base line and meridian:

Ap—0 to 8 inches, gray (10YR 5/1) silt loam, very dark
gray (10YR 3/1) when moist; moderate, fine, granu-

lar structure; slightly hard, friable, slightly sticky
and slightly plastic; many very fine and fine roots;
many, very fine and fine, tubular pores; strongly ef-
fervescent; moderately alkaline; gradual, smooth
boundary.

A12—8 to 16 inches, gray (10YR 5/1) silt loam, very
dark gray (10YR 3/1) when moist; moderate, me-
dium, subangular blocky structure; shightly hard,
friable, slightly sticky and slightly plastic; many very
fine and fine roots; many, very fine and fine, tubular
pores; strongly effervescent; moderately alkaline;
clear, wavy boundary.

C1—16 to 38 inches, gray (5Y 5/1) light silty clay loam,
dark gray (5Y 4/1) when moist; few, fine, distinet,
olive-brown (5Y 6/6) mottles, olive (5Y 4/4) when
moist; moderate, medium, subangular blocky structure;
hard, firm, sticky and plastic; common very fine and
fine roots; common, very fine and fine, tubular pores;
strongly effervescent; moderately alkaline; clear, wavy
boundary.

C2—38 to 60 inches, gray (5Y 5/1) silty clay loam, dark
gray (5Y 4/1) when moist; few, fine, distinct, olive-
brown (5Y 6/6) mottles; olive (5Y 5/6) when moist;
weak, medium, angular blocky structure; hard, firm,
sticky and plastic; few fine and very fine roots; com-
mon, very fine and fine, tubular pores; strongly effer-
vescent; moderately alkaline.

The A horizon is generally gray but ranges to grayish
brown. Its texture is very fine sandy loam or silt loam.
Structure is generally weak or moderate, fine, granular
1n the upper part of the A horizon and moderate, medium,
subangular blocky in the lower part. In places, however,
it is weak or moderate, fine or medium, subangular blocky
throughout. Effervescence is generally strong, but in a few
places it is slight in the upper part of the A horizon. The
A horizon ranges from 12 to 18 inches in thickness but
is about 16 inches thick in most places.

The C horizon is generally gray; in a few places it is
grayish brown or olive gray. Its texture generally is light
silty clay loam or silty clay loam; it is clay loam in places.
Mottles vary from few to common, are fine to medium in
size, and are typically distinet in contrast in colors of olive,
olive brown, or dark olive gray. In places the lower part
of the C horizon contains segregated lime in the form of
soft masses, fine concretions, or filaments. Structure is
weak or moderate, fine to coarse, angular or subangular
blocky.

In this survey area Chino soils tend to have bright, dis-
tinet mottles higher in the profile than is within the de-
fined range for the series. This difference does not alter
their usefulness and behavior.

Chino silt loam (Cb). —This nearly level goil is in
broad, smooth areas on alluvial valley bottoms and in
basins. Included with it in mapping are small areas
of Merrill silt loam.

Runoff is slow or very slow. The hazard of erosion
is slight. The soil may be ponded for short periods
during long winter rains.

This Chino soil is used for irrigated crovs, such as
corn silage, alfalfa, grains, and pasture plants. Small
areas are used for homesites. Capability unit I irri-
gated.

Chualar Series

The Chualar series consists of well-drained, nearly
level to strongly sloping soils. These soils formed on
alluvial fans and terraces in mixed, moderately fine
textured alluvium. Slopes are 0 to 15 percent. Eleva-
tion is 600 to 1,100 feet. Vegetation is annual grasses
and forbs. The average annual precipitation is 12 to



8 SOIL SURVEY

16 inches, the mean annual air temperature is 61° to
65° F, and the frost-free season is 230 to 300 days.

In a representative profile, the surface layer is dark
grayish-brown clay loam about 11 inches thick. The
subsoil is dark grayish-brown clay loam about 25
inches thick. The underlying material is light-gray
loam that extends to a depth of more than 60 inches.
Chualar soils are slightly acid in the surface layer.
They are less acid with increasing depth and are mod-
erately alkaline in the underlying material. They are
calcareous below a depth of about 31 inches.

These soils are moderately slowly permeable. Their
available water capacity is about 9 to 11 inches. Roots
can penetrate to a depth of 60 inches or more,

These soils are used for irrigated small grains, pas-
ture plants, alfalfa, and silage. Some areas are used
for dryfarmed small grains and pasture plants.

Representative profile of Chualar clay loam, 0 to 2
percent slopes, about three-fourths of a mile south of
Pine Avenue at the south end of Johnson Road on Van
Vliet’s farm southwest of farm pond; NWI14,NW1,
NW1,4 see. 5, T. 3 S.,, R. 7T W.; San Bernardino base
line and meridian:

A1—0 to 11 inches, dark grayish-brown (10YR 4/2) clay
loam, very dark grayish brown (10YR 3/2) when
moist; moderate, medium, subangular blocky struc-
ture; slightly hard, friable, slightly sticky and plastic:
common very fine and fine roots; common, very fine
and fine, tubular pores; slightly acid; clear, wavy
boundary.

B1t—11 to 19 inches, dark grayish-brown (10YR 4/2) clay
loam, very dark grayish brown (10YR 3/2) when
moist; moderate, medium and coarse, angular blocky
structure; hard, firm, sticky and plastic; common very
fine and few fine roots; common, very fine and fine,
tubular pores; few thin clay films on ped faces and
lining tubular pores; neutral; clear, wavy boundary.

B21t—19 to 31 inches, dark grayish-brown (10YR 4/2)
clay loam, very dark grayish brown (10YR 3/2) when
moist; moderate, medium and coarse, angular blocky
structure; hard, firm, sticky and plastic; common
very fine roots; common, very fine and fine, tubular
pores; common moderately thick eclay films on ped
faces and lining tubular pores; mildly alkaline; clear,
wavy boundary.

B22t—31 to 36 inches, dark grayish-brown (10YR 4/2)
clay loam, very dark grayish brown (10YR 3/2) when
moist; moderate, medium and coarse, angular blocky
structure; hard, firm, sticky and plastic; common,
very fine, exped roots; common, very fine, tubular
pores; common moderately thick clay films on ped
faces and lining tubular pores; moderately alkaline;
strongly effervescent; clear, wavy boundary.

C1-—-36 to 59 inches, light-gray (2.5Y 7/2) loam, light
grayish brown (2.5Y 6/2) when moist; moderate, me-
dium, angular blocky structure; hard, firm, shghtly
sticky and shightly plastic; few very fine roots; com-
mon, very fine, tubular pores; common moderately
thick clay films on ped faces and lining tubular pores;
strongly effervescent; moderately alkahne; clear, wavy
boundary.

C2—59 to 67 inches, light-gray (5Y 7/2) loam, light olive
gray (bY 6/2) when moist; strong, coarse, angular
blocky structure; hard, firm, slightly sticky and
slightly plastic; few, very fine, tubular pores; strongly
effervescent with lime coatings on ped faces; mod-
erately alkaline.

The A horizon is typically dark grayish brown; in a
few places it is grayish brown. Its texture is clay loam or
loam. Structure is weak or moderate, fine of medium, angu-

lar or subangular blocky. Thickness 1s generally about
11 inches but ranges from 8 to nearly 18 inches in places.

The Bt horizon 1s generally dark grayish brown; in
places it is brown. Structure is weak or moderate, medium
or coarse, subangular or angular blocky. In a few places
weak prisms occur that readily part to blocky structure.
Clay films are few or common and are thick to thin. They
mfrequently occur as bridgings. Thickness 1s commonly
about 25 inches but ranges from 20 to 28 inches. The lower
part of the Bt honzon is slightly to strongly effervescent.

The C horizon is generally light gray, light brownish
gray, or grayish brown; in places 1t is pale brown or
brown. In most places it is loam, but in some places texture
1s sandy loam or clay loam. Structure ranges from moder-
ate, medium, angular or subangular blocky to strong,
coarse, angular blocky. In places the C horizon is massive.
Reaction ranges from moderately alkaline to strongly
alkaline.

Chualar clay loam, 0 to 2 percent slopes (CkA).—
This nearly level soil occupies alluvial fans and ter-
races. It has the profile deseribed as representative of
the series. Included with it in mapping are small
scattered areas, 5 to 10 acres in size, of Sorrento clay
loam and Chino silt loam. Also included are areas, up
to 10 acres in extent, where slopes are 2 or 3 percent.

Runoff is slow, and the hazard of erosion is slight.

This soil is used for irrigated small grains, alfalfa,
pasture plants, and silage crops. Small areas are used
for homesites and related uses. Capability unit I irri-
gated.

Chualar clay loam, 2 to 9 percent slopes (CKkC). —
This gently sloping to moderately sloping soil is on
alluvial fans and terraces. The soil has a profile sim-
ilar to the one described as representative of the series,
but in a few small areas loamy coarse sand.and gravel
lenses are 50 and 60 inches below the surface or deeper.
Included in mapping are small areas of Sorrento clay
loam and Garretson very fine sandy loam.

Runoff is slow to medium, and the hazard of erosion
is slight to moderate where the soil is tilled and left
exposed.

This soil is used for irrigated small grains, pasture
plants, alfalfa, and dryfarmed pasture. Capability unit
ITe-1 irrigated.

Chualar clay leam, 9 to 15 percent slopes (CkD). —
This strongly sloping soil occurs as small scattered
bodies on alluvial fans and high terraces. This soil has
a profile similar to the one described as representative
of the series, but the underlying material of this soil
is only slightly calcareous. Included in mapping are
small areas of a soil that has moderate sheet and rill
erosion; in these areas the surface layer averages 8 to
10 inches thick. Also included are patches of Ramona
sandy loam, 9 to 15 percent slopes, and small areas of
Garretson very fine sandy loam, 2 to 9 percent slopes.

Runoff is medium, and the hazard of erosion is
moderate to high.

This soil is used for dryfarmed pasture and small
grains. Capability unit IIle-1 irrigated.

Cieneba Series

The Cieneba series consists of somewhat excessively
drained, strongly sloping to steep soils. These soils



SAN BERNARDINO COUNTY, SOUTHWESTERN PART, CALIFORNIA 9

formed on uplands in material weathered from gran-
itic rock. Slopes are 9 to 50 percent. Elevation is 1,000
to 2,000 feet. Vegetation is chaparral, chamise, and
annual grasses and forbs. The average annual precipi-
taion is 15 to 18 inches, the mean annual air tempera-
ture is 61° to 65° F, and the frost-free season is 230
to 280 days.

In a representative profile, the surface layer is
brown, slightly acid sandy loam about 8 inches thick.
The underlying material is pale-brown, neutral sandy
loam about 6 inches thick that overlies reddish-yellow,
weathered granitic rock.

These soils are rapidly permeable. Their available
water capacity is about 1 to 3 inches. Roots can pene-
trate to a depth of 12 to 20 inches.

These soils are used mainly for range and watershed.
Small areas are used for dryfarmed small grain and
for homesites.

Representative profile of Cieneba sandy loam, 30 to
50 percent slopes, in an area of Cieneba-Rock outcrop
complex, about 50 feet south of North Sunset Drive;
NWL,SE14SE1, sec. 6, T. 2 S., R. 2 W.; San Bernar-
dino base line and meridian:

Al1—0 to 8 inches, brown (10YR 5/3) sandy loam, dark
brown (10YR 3/3) when moist; weak, fine, granular
structure; slightly hard, very friable, nonsticky and
nonplastic; many very fine and fine roots; many, very
fine and fine, interstitial pores; slightly acid; gradual,
smooth boundary.

C1—8 to 14 inches, pale-brown (10YR 6/8) sandy loam,
brown (10YR 5/3) when moist; weak, fine, subangu-
lar blocky structure; slightly hard, friable, slightly
sticky and slightly plastic; common very fine roots;
many, very fine, interstitial and tubular pores; about
5 to 10 percent weathered granitic gravel; 2 to 4
millimeters in size; neutral; clear, smooth boundary.

C2—14 to 60 inches, reddish-yellow (7.5YR 7/6) weathered
granitic bedrock, strong brown (7.5YR 5/6) when
moist.

The A horizon is brown or pale brown. Texture is sandy
loam or coarse sandy loam but is loam in a few places.
Structure is typically weak or moderate, fine or medium,
granular; it ranges to subangular blocky. Thickness ranges
from 8 to 12 inches but is about 8 inches in most places.

The C1 horizon is pale brown or very pale brown. Struc-
ture is generally subangular or angular blocky, but in
some places the C1 horizon is massive. Thickness ranges
from 4 to 8 inches.

The C2 horizon is typically reddish yellow but in places
is strong brown or yellowish brown. The weathered
granitic bedrock can be augered or cut with handtools.

Cieneba sandy loam, 9 to 15 percent slopes(CnD). —
This strongly sloping soil is in small areas on foothills
throughout the uplands. Included with it in mapping
are a few rock outcrops and small patches of soils that
have moderate sheet and rill erosion.

Runoff is medium and the hazard of erosion is mod-
erate if the soil is protected or not overgrazed. If this
soil is left bare, burned over, or exposed during en-
gineering construction, the hazard of erosion can be
high.

This soil is used mainly for dryfarmed grains and
pasture. Some areas are used for homesites and other
community uses. Capability unit IVe-1 dryland.

Cieneba-Friant sandy loams (Cp). —This steep com-

plex occupies uplands. It is about 60 percent Cieneba
sandy loam, 30 to 50 percent slopes, and 35 percent
Friant sandy loam, 30 to 50 percent slopes. The Cien-
eba soil occupies slightly concave side slopes but also
occurs on rounded ridgetops. The Friant soil is gen-
erally on ridgetops and on the upper part of north-
facing slopes.

Included with this complex in mapping are small
areas, b to 20 acres in size, of Ramona sandy loam, 9
to 15 percent slopes, on terraces. Also included are
small patches of soils that have moderate sheet and
rill erosion. Rock outcrops occur throughout the area,
occupying 5 percent of the area.

Runoff is rapid, and the hazard of erosion is mod-
erate if the soils are not left bare. The hazard of ero-
sion is high if the soils are left bare and unprotected.

The soils in this complex are used for watershed and
lgrazing during the spring. Capability unit VIIle-1 dry-
and.

Cieneba-Rock outcrop complex (Cr). —This steep
complex occupies areas on uplands. It is about 60 per-
cent Cieneba sandy loam, 30 to 50 percent slopes, and
30 percent granitic rock outcrops. The Cieneba soil
occurs at random throughout each mapped area, but
rock outcrops are generally along the ridgetops and
north-facing slopes. The Cieneba soil has the profile de-
scribed as representative of the series.

Included with this complex in mapping are small
areas of soils that have moderate sheet and rill erosion,
places where slopes exceed 50 percent, and small areas
where slopes are 15 to 25 percent. Also included are
small areas that consist mainly of Rock outcrop.

Runoff is rapid, and the hazard of erosion is mod-
erate if soils are burned over or overgrazed.

This complex is used chiefly for grazing during
spring and for watershed. Capability unit VIIe-1 dry-
land.

Crafton Series

The Crafton series consists of well-drained, steep
soils. These soils formed on uplands in material weath-
ered from micaceous schist. Slopes are 30 to 50 per-
cent. Elevation is 3,500 to 4,500 feet. Vegetation is
chamise, chaparral, live oak, and annual grasses and
forbs. The average annual precipitation is 18 to 25
inches, the mean annual air temperature is 52° to 57°
F, and the frost-free season is 160 to 300 days.

In a representative profile, the surface layer is dark-
brown sandy loam about 10 inches thick. The under-
lying material is yellowish-brown sandy loam about
16 inches thick. It overlies pale-brown weathered mica-
ceous schist. Crafton soils are medium acid to slightly
acid throughout the profile.

These soils are moderately rapidly permeable. Their
available water capability is 2 to 4 inches. Roots can
penetrate to a depth of 20 to 36 inches.

These soils are used for range in spring and for
watershed.

Representative profile of Crafton sandy loam, 30 to
50 percent slopes, in an area of Crafton-Rock outerop
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complex, eroded, about 400 feet south of Wildwood
Canyon Road about one-fourth mile west of Oak Glen
Road; SEY,SW14SW1, sec. 10, T. 3 S, R. 8 W.; San
Bernardino base line and meridian.

A11—0 to 2 inches, dark-brown (10YR 4/3) sandy loam,
dark brown (10YR 3/3) when moist; weak, fine
crumb structure; soft, very friable, nonsticky and
nonplastic; many very fine and fine roots; many very
fine and fine pores; medium acid; gradual, smooth
boundary.

A12—2 to 10 inches, dark-brown (10YR 4/3) sandy loam,
dark brown (10YR 3/3) when moist; weak, fine
crumb structure; soft, very friable, nonsticky and
nonplastic; common very fine and fine roots; common
very fine and fine pores; many mica flakes; slightly
acid; gradual, smooth boundary.

C1—10 to 26 inches, yellowish-brown (10YR 5/4) sandy
loam, dark yellowish brown (10YR 4/4) when moist;
massive; slightly hard, very friable, nonsticky and
nonplastic; very fine and medium roots; many fine
mica flakes; slightly acid; clear, wavy boundary.

C2—26 to 40 inches, pale-brown (10YR 6/3) weathered
micaceous schist, brown (10YR 5/3) when moist;
few very fine and fine roots, mainly along fracture
joints.

The A1l horizon is typically dark brown; it is dark
grayish brown or dark yellowish brown in minor areas.
This horizon is sandy loam or fine sandy loam that is
largely mica. Structure ranges from weak, fine, crumb
to weak, fine or medium, granular or subangular blocky.
Thickness of the A horizon ranges from 6 to 12 inches.

The C1 horizon 1s yellowish brown to dark yellowish
brown. Its texture 1s sandy loam or fine sandy loam in
most places. It is, by volume, 5 to 15 percent weathered
schist fragments. The horizon ranges in thickness from
14 to 28 inches. Reaction is generally slightly acid, but
it is neutral in places.

The C2 horizon is pale brown, brown, or yellowish brown.
The degree of weathering varies widely in depth and from
place to place, but the soil can be dug or cut with hand-
tools in most places. Hard schist generally is at depths
below 60 inches. Depth to the C2 horizon ranges from 20
to 36 inches.

Crafton-Rocl:{ outerop complex, eroded (Cs2). —This
steep complex is on foothills in uplands. It is about 60
percent Crafton sandy loam, 30 to 50 percent slopes,
and 30 percent Rock outcrop. Crafton soils generally
occur at rar_1dqm throughout each mapped area but
mostly on hillsides. Rock outcrop is along the ridge-
tops. The surface layer is 8 inches thick in most places.
Sheet and rill erosion are moderate.

.Included with this complex in mapping are areas of
Cieneba sandy loam, 9 to 15 percent slopes, that make
up about 10 percent of the total area.

Runoff 'is rapid, and the hazard of erosion is mod-
erate to high where the soil is left bare because of fire
or overgrazing.

The soil in this complex is used mainly for grazing
during spring and for watershed. Capability unit VIIe-
1 dryland.

Delhi Series

The Delhi series consists of somewhat excessively
drained, nearly level to strongly sloping soils that
formed on alluvial fans in coarse-textured, wind-re-
worked granitic material. Slopes are 0 to 15 percent.
Elevation is 800 to 1,400 feet. Vegetation is annual

grasses and forbs. The average annual precipitation is
12 to 16 inches, the mean annual air temperature is

gl" to 65° F, and the frost-free season is 230 to 280
ays.

In a representative profile, the soil is pale-brown and
light yellowish-brown fine sand and sand to a depth of
more than 60 inches. Delhi soils are slightly acid
throughout the profile.

These soils are rapidly permeable. Their available
water capacity is about 4 to 5 inches. Roots can pene-
trate to a depth of 60 inches or more.

These soils are used for grapes, alfalfa, pasture
plants, and some citrus. They are commonly used as
a source of construction materials.

Representative profile of Delhi fine sand about one-
half mile south of Highway 60 and about 400 feet west
of Millikan Avenue; NEV,SEY, sec. 1, T.2S,,R.TW.;
San Bernardino base line and meridian:

C1—0 to 18 inches, pale-brown (10YR 6/3) fine sand,
brown (10YR 5/3) when moist; single grained; loose
when dry and moist, nonsticky and nonplastic; com-
mon very fine and fine roots; shghtly acid; gradual,
smooth boundary.

C2—18 to 40 inches, pale-brown (10YR 6/3) sand, brown
(10YR 5/3) when moist; single grammed; loose when
dry and moist, nonsticky and nonplastic; few very
fine and fine roots; shghtly acid; gradual, wavy
boundary.

(C3—40 to 60 inches, light yellowish-brown (10YR 6/4)
sand, yellowish brown (10YR 5/4) when moist;
single grained; loose when dry and moist, nonsticky
and nonplastic; slightly acid.

The C1 horizon, or Ap horizon where present, is pale
brown, brown, or light brownish gray. Thickness ranges
from 12 to 18 inches. Texture is fine sand or loamy fine
sand. The soil material 1s generally single grained, but
1t has weak, thin or medium, platy structure in places.
Reaction is generally slightly acid; it 1s medium acid or
neutral in a few spots.

The C2 and C3 horizons are light yellowish-brown, pale-
brown, very pale brown, or brownish-yellow sand, fine
sand, or loamy sand. The soil material is generally single
grained, but in some places it 1s massive. Reaction ranges
from shightly acid to mildly alkaline. The C3 horizon is
slightly calcareous in a few places.

Delhi fine sand (Db). —This nearly level to strongly
sloplr}g soil is on alluvial fans that have been reworked
by wind action. About 5,700 acres of this soil, along
Pepper Street west of Colton, is moderately to strongly
sloping and is on fans. In these areas there are wind-
deposited hummocks that are about 18 to 36 inches
high.

Included with this soil in mapping are small areas of
Tujunga loamy sand, 0 to 5 percent slopes. Also in-
cluded are about 25 acres, one-fourth mile west of
Millikan Avenue and 200 feet north of Riverside Drive,
where a horizon of loam that is weakly cemented with
lime is between depths of 18 and 28 inches.

Runoff is very slow, and the hazard of soil blowing
is generally moderate. In unprotected areas, however,
the hazard of soil blowing is high.

The Delhi soil is used mainly for grapes, pasture
plants, alfalfa, and some citrus. It is also used as a
source for sand and road fill. Capability unit IIle-4
irrigated.
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Fontana Series

The Fontana series consists of well-drained, moder-
ately steep to steep soils that formed on rounded foot-
hills in material derived from calcareous weathered
shale and fine-grained sandstone. Slopes are 15 to 50
percent. Elevation is 900 to 1,600 feet. Vegetation is
annual grasses and forbs and some scrub oak along
drainageways. The average annual precipitation is 12
to 16 inches, the mean annual air temperature is 61°
to 65° F, and the frost-free season is 230 to 290 days.

In a representative profile, the surface layer is dark
grayish-brown clay loam about 21 inches thick. The
next layer is yellowish-brown shaly clay loam about 7
inches thick. The underlying material is weathered and
fractured, platy, calcareous shale to a depth of 60 in-
ches. Fontana soils are slightly acid in the upper 10
inches and mildly alkaline or moderately alkaline in
the lower part.

These soils are moderately slowly permeable. Their
available water capacity is 4 to 7.5 inches. Roots can
penetrate to a depth of 22 to 38 inches.

These soils are used for dryfarmed small grains, pas-
ture plants, range, and watershed. Some areas are used
for homesites.

Representative profile of Fontana clay loam, 30 to 50
percent slopes, about 11/ miles northwest of junction
of Carbon Canyon Road and entrance to Western Hills
Golf Course; NW14,SW1j sec. 19, T. 2 S., R. 8 W.; San
Bernardino base line and meridian:

A11—0 to 10 inches, dark grayish-brown (10YR 4/2) clay
loam, very dark grayish brown (10YR 3/2) when
moist; moderate, fine, subangular blocky structure;
shghtly hard, friable, slightly sticky and plastic; many
very fine, common fine, and very few medium roots;
common, very fine, interstitial pores and few, fine
tubular pores; slightly acid; clear, smooth boundary.

A12—10 to 21 inches, dark grayish brown (10YR 4/2)
clay loam, very dark grayish brown (10YR 3/2) when
very friable, nonsticky and nonplastic; many very
moist; moderate, medium, subangular blocky struc-
ture; slightly hard, friable, slightly sticky and plastic;
common very fine and fine roots; many, very fine,
interstitial pores and common, fine, tubular pores;
about 10 percent soft, weathered, yellow (10YR 7/6)
shale fragments, %4 to % 1inch in diameter; slightly
effervescent; mildly alkaline; clear, wavy boundary.

Clca—21 to 28 inches, yellowish-brown (10YR 5/4) shaly
clay loam, dark yellowish brown (10YR 4/4) when
moist; weak, fine, subangular blocky structure; slight-
ly hard, friable, slightly sticky and plastic; common
very fine and few fine roots; common, very fine, inter-
stitial pores and common, fine, tubular pores; about
25 percent weathered yellow (10YR 7/6) shale frag-
ments, % to 1 inch in diameter; strongly effervescent;
common, soft, powdery threads and few, small, soft
concretions; coatings on shale fragments; moderately
alkaline; abrupt, wavy boundary.

C2—28 to 60 inches, yellow (10YR 7/6), weathered and
fractured, platy shale; easy to dig or cut with hand-
tools; strongly calcareous; moderately alkaline.

The A1l horizon is dark grayish brown, grayish brown,
or brown. Its texture is clay loam or silty clay loam. Struc-
ture is typically very fine to medium, moderate or strong,
subangular blocky. This horizon is shghtly acid in the
upper 10 inches and mild to moderately alkaline below.
Effervescence in the lower part of the Al horizon ranges
from slight to moderate. This horizon is noncalcareous

n the surface layer except where rodents have mixed
the soil material. Thickness ranges from 20 to 30 inches
but is typically 20 to 24 inches. When the soil dries, cracks
that are 3% to % inch wide form and extend to a depth
of 16 to 18 inches. Small pressure faces occur in many
places. In some places, the lower part of the Al horizon
lacks weathered shale fragments, and 1n some places a
cﬁlclareous A13 horizon is immediately above the weathered
shale.

The Cleca horizon is yellowish brown, brown, or dark
yellowish brown. Typically it 1s moderately alkaline and
strongly calcareous. Weathered shale fragments range
from 5 to 30 percent and vary in size from 3 to 1 inch.
Depth to weathered bedrock is 22 to 38 inches.

Fontana clay loam, 15 to 30 percent slopes (FOE). —
This moderately steep soil is on rounded, often hilly
uplands. Shale bedrock crops out on about 1 percent of
the surface area.

Included with this soil in mapping are areas of Alo
clay, 30 to 50 percent slopes, that make up about b per-
cent of the area. Also included are areas of Nacimiento
clay loam, 9 to 30 percent slopes, and a few small areas
where cattle have trampled the surface and left it hard
or very hard.

Runoff is medium, and the hazard of erosion is
slight to moderate where the soil is protected.

This soil is used mainly for pasture, for spring graz-
ing of livestock, and for watershed. A few areas where
the soil has 15 to 20 percent slopes are used for dry-
farmed small grains. Some areas are used for home-
sites. Capability unit IVe-1 dryland.

Fontana clay loam, 30 to 50 percent slopes (FOF). —
This steep soil is on rounded foothills. It has the profile
described as representative of the series. Shale crops
out on about 1 percent of the surface area.

Included with this soil in mapping are areas, about
10 to 30 acres in size, where slopes are 20 to 25 per-
cent. Also included are a few minor areas where slopes
are as steep as 60 percent, areas where moderate sheet
and rill erosion occur at the heads of draws, areas
where a few shallow gullies cut the surface, and small
patches of Alo soils. Also included are a few small
areas, mainly on southern exposures, where the sur-
face is hard or very hard as a result of trampling by
cattle.

Runoff is rapid, and the hazard o% erosion is mod-
erate.

This soil is used mainly for livestock grazing in
spring and for watershed. Some areas are used for
homesites. Capability unit VIe-1 dryland.

Friant Series

The Friant series consists of somewhat excessively
drained, steep soils. These soils formed on uplands in
material weathered from mica schist. Slopes are 30 to
50 percent. Elevation is 1,000 to 3,000 feet. Vegeta-
tion is big sagebrush, chamise, and annual forbs and
grasses. The average annual precipitation is 12 to 16
inches, the mean annual air temperature is 61° to 65°
F, and the frost-free season is 230 to 280 days.

In a representative profile, the surface layer is dark-
brown and slightly acid and brown and neutral fine
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sandy loam about 15 inches thick. The underlying ma-
terial is slightly weathered, hard mica schist.

These soils are moderately rapidly permeable. Their
available water capacity is about 1 to 2 inches. Roots
can penetrate to a depth of 10 to 18 inches.

These soils are used for spring grazing of livestock
and for watershed.

Representative profile of Friant fine sandy loam, 30
to 50 percent slopes, in an area of Friant-Rock outcrop
complex, about 200 feet northeast of Crafton Reservoir
on Reservoir Road about a mile south of Mentone;
NEY,NE1,SW1, sec. 29, T. 1 S., R. 2 W.; San Bernar-
dino base line and meridian:

A11—0 to 5 inches, dark-brown (10YR 4/3) fine sandy
loam, dark brown (10YR 3/3) when moist; weak,
fine, granular structure; soft, very friable, nonsticky
and nonplastic; many very fine and fine roots; many,
very fine and fine, interstitial and tubular pores;
slightly acid; clear, smooth boundary.

A12—5 to 14 inches, brown (10YR 4/3) fine sandy loam,
dark brown (10YR 3/3) when moist; weak, fine,
granular structure; slightly hard, friable, nonsticky
and nonplastic; many very fine and fine roots; many,
very fine and fine, interstitial pores; neutral; abrupt,
wavy boundary.

R—14 inches, yellowish-brown (10YR 5/4), hard mica
schist, dark yellowish brown (10YR 4/4) when moist.

The Al horizon is dark brown, brown, or dark grayish
brown. Its texture is sandy loam or fine sandy loam. Struec-
ture is weak, fine, granular or in a few instances weak,
subangular blocky. Reaction is typically slightly acid in
the upper part of the A horizon and neutral in the lower
part. In places 1t is medium acid at the surface. Thickness
is generally 14 inches but ranges from 10 to 16 inches.

Generally the A horizon overlies the schistose parent
rock,‘ b'ut mn a few places there is a very thin C horizon
consisting of sandy loam that contains schist fragments.
In places this horizon is as thick as 6 inches. Depth to
bedrock ranges from 10 to 18 inches.

Friant-Rock outcrop complex (Fr).—This steep com-
plex occupies foothills in the uplands. It is about 55
percent Friant fine sandy loam, 80 to 50 percent slopes,
and 30 percent Rock outerop. The Friant soils and Rock
outerop occur at random throughout each mapped area,
but.: Rock outerop is generally along the ridgetops. The
Friant soil has the profile described as representative
of the series.

Included-with this complex in mapping are small
areas.of Cieneba sandy loam, 9 to 15 percent slopes.
Also included are areas of Vista sandy loam. Slopes
are generally 30 to 50 percent, but in some places they
are more than 50 percent or less than 30 percent but
not less than 15 percent. Runoff is rapid, and the
hazard of erosion is moderate. If soils are left bare
because of fire or overgrazing, the hazard of erosion
is high.

The Friant soil is used for grazing of livestock and
for watershed. Capability unit VIle-1 dryland.

Garretson Series

The Garretson series consists of well-drained, gently
sloping to moderately sloping soils. These soils formed
on alluvial fans in alluvium derived from mixed but
largely sandstone sources. Slopes are 2 to 9 percent.
Elevation is 600 to 800 feet. Vegetation is annual

gragses and forbs. The average annual precipitation
is 12 to 16 inches, the mean annual air temperature is
61° to 65° F, and the frost-free season is 230 to 280
days.

In a representative profile, the surface layer is gray-
ish-brown very fine sandy loam and loam about 28
inches thick. The underlying material, to a depth of
60 inches, is 6 inches of brown fine sandy loam, 8 in-
ches of brown gravelly sandy loam, and 18 inches of
brown loam. The upper 7 inches of the surface layer
is neutral. Below this the soil material is mainly mod-
erately alkaline. Below a depth of 34 inches it is slight-
ly calcareous and contains some lime in soft masses.

These soils are moderately permeable. Their avail-
able water capacity is about 8 to 10 inches. Roots pene-
trate to a depth of 60 inches or more.

These soils are used mainly for irrigated small
grains and pasture plants.

Representative profile of Garretson very fine sandy
loam, 2 to 9 percent slopes, about one-fourth mile east
of Highway 71, about 100 feet west of Pomona-Rmpon
Road, and about 75 feet north of San Bernardino-
Riverside County Line; NE14SW14SEl} sec. 7, T. 3 S,
R. 7 W.; San Bernardino base line and meridian:

Ap—O0 to 7 inches, grayish-brown (10YR 5/2) very ﬁne
sandy loam, dark brown (10YR 3/3) when moist;
weak, medium, subangular blocky structure; hard,
friable, shightly sticky and shghtly plastic; common
very fine and fine roots; many, very fine and fine,
tubular and interstitial pores; neutral; clear, smooth
boundary.

A12—7 to 28 inches, grayish-brown (10YR 5/2) loam,
dark brown (10YR 3/3) when moist; moderate, fine
and medium, subangular blocky structure; hard,
friable, slightly sticky and slightly plastic; common
very fine and fine roots; many medium, very fine, and
fine pores; moderately alkaline; gradual, wavy boun-
dary.

C1—28 to 34 inches, brown (10YR 5/3) fine sandy loam,
dark brown (10YR 3/3) when moist; massive; hard,
very friable, nonsticky and nonplastic; common very
fine and fine roots; many medium, very fine and fine,
tubular pores; mildly alkaline; abrupt, wavy boun-

dary.

IIC2—34 to 42 inches, brown (10YR 5/3) gravelly sandy
loam, dark brown (10YR 3/3) when moist; massive;
hard, very friable, nonsticky and slightly plastic;
common very fine and fine roots; many, very fine and
fine, tubular pores; slightly effervescent; some lime
occurring in soft masses; moderately alkaline; abrupt,
smooth boundary.

IIIC3—42 to 60 inches, brown (10YR 5/3) loam, dark
brown (10YR 3/8) when moist; massive; slightly
hard, friable, slightly sticky and slightly plastic; com-
mon very fine and fine roots; many, very fine and fine,
tubular pores; slightly effervescent; some lime in the
form of soft masses; moderately alkaline.

The Al horizon generally is grayish brown, brown, or
yellowish brown. Structure ranges from weak to moderate,
fine to medium, subangular blocky to weak, fine, granular.
Reaction is generally neutral to mildly alkaline in the up-
per part and moderately alkaline below. In places, how-
ever, it ranges between neutral and moderately alkaline
throughout. The A1l horizon is estimated to be less than
1 percent organic matter. Thickness ranges from 20 to
28 1inches.

The C horizon is typically brown, grayish brown, yellow-
ish brown, or light yellowish brown. It 1s mainly loam but
in places is fine sandy loam or gravelly fine sandy loam.
In many places it contains thin, discontinuous lenses of
sandy loam or gravelly sandy loam. The C horizon
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15 generally massive, In some instances, however, struc-
ture is weak, fine, subangular blocky. Reaction is mldly
alkaline to moderately alkaline,

Garretson very fine sandy loam, 2 to 9 percent slopes
(GaC). —This gently sloping to moderately sloping soil
is on alluvial fans. Included with it in mapping are
small patches, 5 to 10 acres in size, of a soil that has
a surface layer of gravelly loamy coarse sand and soils
that are cobbly from just beneath the surface to a
depth of nearly 36 inches.

Runoff is medium, and the hazard of erosion is
slight to moderate where this soil is left bare.

This soil is used mainly for irrigated small grains
and pasture plants. Capability unit ITe-1 irrigated.

Gaviota Series

The Gaviota series consists of somewhat excessively
drained, steep soils. These soils formed on uplands in
material weathered from sandstone. Slopes are 30 to
50 percent. Elevation is 900 to 1,400 feet. Vegetation
is chamise, annual grasses, forbs, and a few live oaks.
The average annual precipitation is 10 to 16 inches,
the mean annual air temperature is 62° to 65° F, and
the frost-free season is 250 to 300 days.

In a representative profile, the surface layer is
brown and slightly acid or light-brown and neutral
fine sandy loam about 15 inches thick over hard sand-
stone bedrock.

These soils are moderately rapidly permeable. Their
available water capacity is about 1 to 2 inches. Roots
penetrate to a depth of 10 to 15 inches. )

These soils are used for spring grazing of livestock
and for watershed.

Representative profile of Gaviota fine sandy loam,
30 to 50 percent slopes, in an area of Gaviota-Rock out-
crop complex, about one-half mile north of Carbon
Canyon Road and about one-half mile west of Western
Hills Golf Course, SW14NW1/NWIj sec. i_’>6, T. 2 S,
R. 9 W.; San Bernardino base line and meridian:

A11—0 to 6 inches, brown (10YR 5/3) fine sandy loam,
dark brown (10YR 4/3) when moist; weak, medium,
subangular blocky structure; slightly hard, friable,
nonsticky and nonplastic; many, very fine and fine,
mnterstitial pores; slightly acid; clear, wavy boundary.

A12—6 to 15 inches, light-brown (7.5YR 6/4) fine sandy
loam, brown (7.5YR 5/4) when moist; weak, fine,
subangular blocky structure; shghtly hard, friable,
nonsticky and nonplastic; common very fine and fine
roots; common, very fine, interstitial pores; neutral;
abrupt, wavy boundary.

R—15 inches, light yellowish-brown (10YR 6/4) hard
sandstone; neutral.

The Al horizon is brown, light brown, pale brown, or
grayish brown. Its texture is sandy loam or fine sandy
loam. Structure is typically weak, fine or medium, sub-
angular blocky. In places, however, the upper part is
weak, fine, granular. Reaction 1s generally shghtly acid
to neutral, but 1t is neutral throughout in places. Thick-
ness of the A horizon and depth to sandstone ranges from
10 to 15 inches but is about 15 inches in most places.

Gaviota-Rock outcrop complex (Go). —This complex
occurs on steep foothills in the uplands. It is about 60
percent Gaviota fine sandy loam, 30 to 50 percent
slopes, and 35 percent Rock outerop. The Gaviota soil

oceurs at random throughout each mapped area. Rock
outcrops are generally on ridgetops, and the Gaviota
soil is on the sides of ridges.

Included with this complex in mapping are about
300 acres that have moderate sheet and rill erosion
and slopes of 15 to 30 percent. In these included areas,
outcrops of hard sandstone occupy only 1 to 2 percent
of the surface. Also included are small areas of Fon-
tana clay loam, 30 to 50 percent slopes.

Runoff is rapid, and the hazard of erosion is mod-
erate to high if soils are left bare as a result of fire
or overgrazing.

This Gaviota soil is used for spring grazing of live-
stock and for watershed. Capability unit VIIe-1 dry-
land.

Grangeville Series

The Grangeville series consists of somewhat poorly
drained, nearly level soils. These soils formed on the
slopes of alluvial fans in moderately coarse textul.'ed
granitic alluvium. Slopes are 0 to 2 percent. Elevation
is 1,000 to 1,200 feet. Vegetation is annual grasses
and forbs and scattered cottonwood trees. The average
annual precipitation is 12 to 15 inches, the mean an-
nual air temperature is 62° to 65° F, and the frost-
free season is 230 to 280 days.

In a representative profile, the surface layer is gray-
ish-brown fine sandy loam about 12 inches thick. The
underlying material is light brownish-gray, mottled
fine sandy loam that extends to a depth of 60 inches
or more. Grangeville soils are caleareous and strongly
alkaline throughout the profile. .

These soils are moderately rapidly permeable. Their
available water capacity is about 7 to 9 inches. Roots
penetrate to a depth of 60 inches or more. Drainage
has been improved by pumping ground water to lower
the water table, and wetness is no longer a problem.
Before the pumping was done, the water table was
about 40 inches below the surface.

These soils are used for irrigated alfalfa, small
grain, and pasture plants. )

Representative profile of Grangeville fine sandy
loam, saline-alkali, about 200 yards north of San Ber-
nardino Freeway and about one-fourth mile west of
Tippecanoe Avenue, SE14SE1,SW1/ sec. 23, T.1 8., R.
4 W ; San Bernardino base line and meridian:

Ap—0 to 12 inches, grayish-brown (2.5YR 5/2) fine sandy
loam, very dark grayish brown (2.5Y 3/2) when
moist; weak, fine, granular structure; slightly hard,
very friable, nonsticky and nonplastic; many very
fine and fine roots; many, very fine and fine, tubular
and interstitial pores; strongly effervescent; some
lime occurring in soft masses; strongly alkaline; clear,
smooth boundary.

C1—12 to 36 inches, light brownish-gray (2.5Y 6/2) fine
sandy loam, dark grayish brown (2.5Y 4/2) when moist;
few, fine, distinet, hight olive-brown (2.5Y 5/4) mot-
tles, olive-brown (2.5Y 4/4) when moist; weak, fine,
subangular blocky structure; shghtly hard, very fri-
able, slightly sticky and shghtly plastic; common very
fine and fine roots; many, very fine and fine, tubular
and interstitial pores; violently effervescent with some
lime occurring in seams and in soft masses; strongly
alkaline; gradual, wavy boundary.
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C2—36 to 60 inches, light brownish-gray (2.5Y 6/2) fine
sandy loam, grayish brown (2.5Y 5/2) when moist;
few, fine, distinct, light yellowish-brown (2.5Y 6/4)
mottles, light olive brown (2.5Y 5/4) when moist;
massive; slightly hard, very friable, slightly sticky
and slightly plastic; few very fine roots; common, very
fine and fine, interstitial and tubular pores; violently
effervescent, some segregated lime occurring in soft
masses; strongly alkaline.

The A horizon 1s grayish brown or dark grayish brown.
Its texture 1s fine sandy loam or sandy loam. Structure 1s
generally weak or medium, fine, granular; 1t is weak, very
fine, subangular blocky in a few places. Reaction ranges
from moderately alkaline to strongly alkaline. Thickness is
about 12 inches in most places but ranges from 10 to 17
inches. Soluble salts and excessive amounts of alkali salts
occur in places.

The C horizon ranges from light brownish gray to
light gray or pale olive, Infrequently the upper part of the
C horizon, to a depth of 40 inches, is light yellowish brown.
Mottles are always present below the A horizon. They
are generally few, fine, faint to distinet olive-brown, light
olive-brown, light-gray, light yellowish-brown, or yellowish-
brovyn. Texture is typically fine sandy loam or sandy loam,
but in places thin lenses of loam or clay loam occur below a
depth of 40 inches. In places texture grades to loamy
sand below a depth of 55 inches. Reaction is generally
strongly alkaline but in places is moderately alkaline.

Grangeville fine sandy loam (Gr).—This nearly level
Sf)ll.lS on the slopes of alluvial fans. It has a profile
similar to the one described as representative of the
series, but 1’q is free of harmful accumulations of
s_alt and alkali. Reaction is generally moderately alka-
line throughout but in places is strongly alkaline below
a depth of 36 inches.

Included with this soil in mapping are small areas
of San Emigdio fine sandy loam and Chino silt loam.
Small wet areas are identified on the map by wet spot
symbols. Runoff is slow, and the hazard of erosion is
slight.

This soil is used for irrigated crops such as alfalfa
and pasture plants. Dryfarmed small grains are also
grown. Capability unit I irrigated.

Grangeville fine sandy loam, saline-alkali (Gs).—This
nearly level soil occupies toe slopes of alluvial fans,
mainly near the Tri-City Airport. It has the profile
described as representative of the series. It is mod-
erately saline and strongly alkali.

Included with this soil in mapping, and making up
about 35 acres of the total mapped areas, are areas
where the soil is silty clay throughout. This included
soil oceurs about three-fourths of a mile southwest of
the intersection of Cucamonga Avenue and McCarthy
Road near the Riverside County line. Small wet areas
are shown on the map by the symbol for wet spots.

Runoff is slow, and the hazard of soil blowing is
slight.

The content of salts and alkali limits the present
use largely to pasture or other incidental uses. Capa-
bility unit IIIs-6 irrigated.

Greenfield Series

The Greenfield series consists of well-drained, gently
sloping to strongly sloping soils. These soils formed
on alluvial fans in moderately coarse textured granitic
alluvium. Slopes are 2 to 15 percent. Elevation is

1,200 to 3,400 feet. Vegetation is chamise, annual
grasses, and forbs. The average annual precipitation
is 12 to 16 inches, the mean annual air temperature
is 61° to 65° F, and the frost-free season is 230 to
280 days.

In a representative profile, the surface layer ig pale-
brown sandy loam about 16 inches thick. The subsoil
is yellowish-brown and light-brown fine sandy loam
about 34 inches thick. The underlying material is light
yellowish-brown sandy loam that extends to a depth
of 60 inches or more. Greenfield soils are slightly acid
in the surface layer and subsoil and neutral in the
underlying material.

These soils are moderately rapidly permeable. Their
available water capacity is about 7 to 9 inches. Roots
penetrate to a depth of 60 inches or more.

These soils are used for irrigated crops such as
citrus, alfalfa, and pasture plants. They are also used
for dryfarmed small grains. Some areas are used for
homesites and related uses.

Representative profile of Greenfield sandy loam,
2 to 9 percent slopes, about 100 feet north of Qak Glen
Road; SE1,SW14,SW14 sec. 29, T. 2 S.,, R. 1 W; San
Bernardino base line and meridian:

A1—0 to 16 inches, pale-brown (10YR 6/3) sandy loam,
brown (10YR 4/3) when moist; massive; hard, very
friable, nonsticky and nonplastic; many very fine and
fine roots; many, very fine and fine, tubular pores;
slightly acid; gradual, smooth boundary.

B21t—16 to 33 inches, yellowish-brown (10YR 5/4) fine
sandy loam, dark yellowish brown (10YR (4/4) when
moist; weak, fine, subangular blocky structure; slight-
ly hard, friable, shghtly sticky and plastic; common
very fine and fine roots; many, very fine and fine, tu-
bular pores; few thin clay films on ped faces; very few
thin clay films lining tubular pores; slightly acid;
gradual, smooth boundary.

B22t—33 to 50 inches, light-brown (7.5YR 6/4) fine sandy
loam, brown (7.5Y 4/4) when moist; weak, medium,
subangular blocky structure; slightly hard, friable,
slightly sticky and plastic; few very fine roots; com-
mon, very fine and fine, tubular pores; few thin clay
films on ped faces; slightly acid; gradual, smooth
boundary.

C—50 to 60 inches, light yellowish-brown (10YR 6/4)
sandy loam, yellowish brown (10YR 5/4) when moist;
massive; slightly hard when dry, friable when moist,
nonsticky and nonplastic when wet; neutral.

The A horizon is pale brown, grayish brown, or brown.
Its texture is fine sandy loam, sandy loam, or coarse sandy
loam. In places it is cobbly. Organic-matter content is low.
Reaction ranges from slightly acid to neutral. Thickness
ranges from 12 to 18 inches but is 16 inches in most places.

The B2t horizon 1s yellowish brown, light yellowish
brown, light brown, or brown. Its texture is fine sandy
loam or loam, and it contains slightly more clay than the
A horizon. Structure is weak, fine or medium, subangular
blocky or moderate, medium, subangular or angular blocky.
Reaction ranges from slightly acid to neutral. Thickness
ranges from 30 to 38 inches. In places a thin Bl horizon
may occur.

The C horizon is light yellowish brown, yellowish brown,
or brown. Its texture is sandy loam or coarse sandy loam.
Reaction is neutral to mildly alkaline, and the C horizon
is effervescent in some places.

Greenfield sandy loam, 2 to 9 percent slopes (GtC).
—This gently sloping to moderately sloping soil is on
alluvial fans. It has the profile described as represen-
tative of the series. Included with it in mapping are
small, level areas that have slopes of 0 to 2 percent.
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Also included are areas of Hanford coarse sandy loam.

Runoff is medium, and the hazard of erosion is
moderate if the soil is unprotected.

This Greenfield soil is used for irrigated citrus, al-
falfa, pasture plants, and dryfarmed small grains.
Capability unit Ile-1 irrigated.

Greenfield sandy loam, 9 to 15 percent slopes (GiD).
—This strongly sloping soil occupies alluvial fans.
Included with it in mapping are small areas of Han-
ford coarse sandy loam and Ramona sandy loam.

Runoff is rapid, and the hazard of erosion is mod-
erate to high where the soil is without vegetation.

This soil is used for citrus and dryfarmed small
grains and pasture plants. Small areas are used for
homesites and related uses. Capability unit IIIe-1
irrigated.

Greenfield cobbly sandy loam, 5 to 15 percent slopes
(GuD).—This moderately sloping to strongly sloping soil
occupies broad, short, alluvial fans. It has a profile
similar to the one described as representative of the
series, but the surface layer is grayish brown sandy
loam. Also cobblestones occupy about 15 percent of the
surface area. Included with this soil in mapping are
small patches of Ramona sandy loam and small areas
of Hanford coarse sandy loam.

Runoff is medium, and the hazard of erosion is
slight. The cobbly surface tends to reduce erosion ac-
tivity somewhat. Available water capacity is about
6 to 8 inches.

This soil is used mainly for seeded dryfarmed pas-
ture and for spring grazing of livestock. Capability
unit IVs-7 irrigated.

Hanford Series

The Hanford series consists of well-drained, nearly
level to strongly sloping soils that formed in recent
granitic alluvium on valley floors and alluvial fans.
Slopes are 0 to 15 percent. Elevation is 1,000 to 1,800
feet. Vegetation is mainly annual grasses and forbs.
The average annual precipitation is 12 to 16 inches,
the mean annual air temperature is 62° to 65° F, and
the frost-free season is 230 to 280 days.

In a representative profile, the soil material is pale-
brown and very pale brown sandy loam to a depth of
60 inches or more. This material is slightly acid or
neutral throughout.

These soils are moderately rapidly permeable. Their
available water capacity is about 7 to 8 inches. Roots
penetrate to a depth of 60 inches or more.

These soils are used for irrigated crops such as
citrus, alfalfa, grapes, pasture plants, and small
grains. Some areas are used for homesites.

Representative profile of Hanford sandy loam, 0 to
2 percent slopes, about 100 feet south of Palmetta
Avenue and about one-fourth mile west of Nevada
Avenue, NW1,NE1,SE1j sec. 17, T. 1 S,, R. 3 W.;
San Bernardino base line and meridian:

Ap—0 to 12 inches, pale-brown (10YR 6/3) sandy loam,
brown (10YR 4/3) when moist; massive; slightly hard,

friable, nonsticky and nonplastic; many very fine and
fine roots; many, very fine and fine, tubular and inter-

stitial pores; slightly acid; gradual, smooth boundary.

C1—12 to 32 inches, pale-brown (10YR 6/3) sandy loam,
brown (10YR 4/3) when moist; weak, fine, subangular
blocky structure; slightly hard, friable, nonsticky and
nonplastic; common very fine and fine roots; common,
very fine and fine, interstitial and tubular pores; neu-
tral; gradual, smooth boundary.

C2—--32 to 60 mnches, very pale brown (10YR 7/3) sandy
loam, brown (10YR 5/8) when moist; massive; slight-
ly hard, friable, nonsticky and nonplastic; few very
fine roots; few, very fine and fine, interstitial and tubu-
lar pores; neutral.

The A horizon is pale brown, light brownish gray, or
brown. Its texture is sandy loam or coarse sandy loam. The
soil is generally massive but may have weak, fine or me-
dium, granular or subangular blocky structure. Thickness
ranges from 8 to 14 inches but is 12 inches in most places.

The C horizon is pale brown, very pale brown, or light
yellowish brown. Its texture 1s sandy loam, fine sandy loam,
or coarse sandy loam. Reaction ranges from slightly acid
to neutral but it may be mildly alkaline in some places.
Some fine pebbles occur in a few places but generally do
not exceed 5 percent by volume. Thin lenses of loam often
occur.

Hanford coarse sandy loam, 2 to 9 perccent slopes
(HaC). —This gently sloping to moderately sloping soil
occupies alluvial fans. It has a profile similar to the
one described as representative of the series, but the
surface layer is light brownish-gray coarse sandy loam
about 10 inches thick. Included with it in mapping are
areas of Greenfield sandy loam that make up as much
as 10 percent of the total mapped areas. Also included
are patches of Tujunga loamy sand, 0 to 5 percent
slopes.

Runoff is slow to medium, and the hazard of erosion
is slight to moderate where the soil is left unprotected.

This Hanford soil is used for irrigated crops such as
citrus and alfalfa. It also is used for dryfarmed small
grains and pasture plants. Homesites and other re-
lated uses are also important. Capability unit Ile-1
irrigated.

Hanford coarse sandy loam, 9 to 15 percent slopes
(HaD). —This strongly sloping soil is on fans and ter-
races that have short side slopes. It has a profile sim-
ilar to the one described as representative of the series,
but the surface layer is brown coarse sandy loam about
10 inches thick. Included with it in mapping are areas
of Greenfield sandy loam and Ramona sandy loam that
each make up about 5 percent of the total area.

Runoff is medium, and the hazard of erosion is
medium to high if the soil is left without plant cover.

This soil is used for citrus, grapes, and dryfarmed
small grains. Some areas are used for homesites. Capa-
bility unit IIle-1 irrigated.

Hanford sandy loam, 0 to 2 percent slopes (HbA).
—This nearly level soil is on valley floors and toe slopes
of alluvial fans. Included with it in mapping are small
areas where slopes are 2 to 5 percent. Also included
are small areas of Greenfield sandy loam, 2 to 9 per-
cent slopes, and small scattered patches of soils that
are loamy sand below a depth of 40 inches.

Runoff is slow, and the hazard of erosion is slight
if the soil is left unprotected.

This soil is used for irrigated crops such as citrus,
alfalfa, small grains, and pasture plants. Capability
unit I irrigated.
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Hilmar Series

The Hilmar series consists of somewhat poorly
drained, nearly level soils on alluvial valley floors and
fans. These soils formed in wind-laid coarse-textured
material underlain by medium-textured granitic allu-
vium. Slopes are 0 to 2 percent. Elevation is 600 to 900
feet. Vegetation is annual grasses and forbs. The aver-
age annual precipitation is 12 to 16 inches, the mean
annual air temperature is 62° to 65° F, and the frost-
free season is 230 to 280 days.

In a representative profile, the surface layer is gray-
ish-brown loamy fine sand about 138 inches thick. The
underlying material, to a depth of 23 inches, is light
yellowish-brown and grayish-brown loamy sand. Below
this, to a depth of 60 inches, it is light brownish-gray
mottled loam stratified with thin lenses of sandy loam
and loamy sand. Hilmar soils are moderately alkaline
throughout the profile and are slightly calcareous in
the upper 23 inches and strongly calcareous below.

In these soils the surface layer and the upper part
of the underlying material that formed in coarse-tex-
tured material are rapidly permeable. The lower part
of the underlying material that formed in medium-
textured material is slowly permeable. Available water
capacity is about 7 to 9 inches. Roots penetrate to a
depth of 60 inches or more. Originally the soils were
somewhat poorly drained, but the drainage has been
altered by lowering the ground water table through
pumping,

These soils are used mainly for such irrigated crops
as grapes, alfalfa, pasture plants, and small grains.

Representative profile of Hilmar loamy fine sand,
about 100 feet south of Edison Road and about 200
feet west of Cucamonga Creek, SE14NW14,NW1j, sec.
22, T. 2 S., R. 7 W; San Bernardino base line and
meridian:

Ap—0 to 13 inches, grayish-brown (2.5Y 5/2) loamy fine
sand, very dark grayish brown (2.5Y 3/2) when moist;
single grained; loose when dry and moist, nonsticky
and nonplastic; many very fine and fine roots; slight-
ly effervescent; moderately alkaline; gradual, smooth
boundary.

C1—13 to 16 inches, light yellowish-brown (2.5Y 6/4)
loamy sand, light olive brown (2.5Y 5/4) when moist;
few, fine, distinct, brownish-yellow (10YR 6/6) mottles,
yellowish brown (10YR 5/6) when moist; single
grained; loose when dry and moist, nonsticky and
nonplastic; common very fine and fine roots; slightly
effervescent; moderately alkaline; gradual, smooth
boundary.

C2—16 to 23 inches, grayish-brown (2.5Y 5/2) loamy sand,
light brownish gray (2.5Y 6/2) when moist; single
grained; loose when dry and moist, nonsticky and non-
plastic; common very fine and fine roots; slightly
effervescent; moderately alkaline; abrupt, smooth
boundary.

IIC3—238 to 60 inches, light brownish-gray (2.5Y 6/2) loam
stratified with thin lenses of sandy loam and loamy
sand, grayish brown (2.5Y 5/2) when moist; common,
medium, distinet, brownish-yellow (10YR 6/6) mottles,
yellowish brown (10YR 5/6) when moist; massive;
hard, firm, slightly sticky and slightly plastic; few
very fine and fine roots; strongly effervescent; moder-
ately alkaline.

The A horizon is grayish brown, dark grayish brown, or
brown loamy fine sand or loamy sand. The soil material is
dominantly single grained but has weak, very fine to fine,

subangular blocky structure in small areas, and in some
places it is massive. The so1l material 1s shightly efferves-
cent but is strongly effervescent in a few spots. The A hori-
zon ranges from 8 to 14 inches in thickness but is 13 inches
thick in most places.

The C horizon is generally light yellowish brown to gray-
ish brown, but in a few places it is light brownish gray.
Yellowish-brown, brownish-yellow, or dark yellowish-brown
mottles are common. They range from few to common in
abundance, fine to medium in size, and faint to distinct in
contrast. The C horizon 1s loamy sand or loamy fine sand.
The soi1l material is typically single grained, but in some
places it is massive. Lime content varies from slight to
strong. Thickness 1s about 10 inches but ranges from 8 to
12 inches.

The IIC horizon is light brownish gray, grayish brown,
or light gray. Brownish-yellow or yellowish-brown mottles
range from common to many in abundance, fine to medium
in size, and distinct to prominent in contrast. The IIC hori-
zon is generally loam that has thin lenses of sandy loam,
coarse sandy loam, or loamy sand, but 1n a few places, it is
clay loam or silt loam stratified with thin lenses of coarse-
textured material. The IIC horizon is typically massive, but
in some places it has weak, moderate, subangular blocky
sfﬁ'{uiture. Reaction ranges from mildly alkaline to strongly
alkaline.

Hilmar loamy fine sand (Hr). —This nearly level soil
is on valley floors and alluvial fans. Included with it
in mapping are areas of Delhi fine sand that make up
about 10 percent of each area. Also included are
patches of Tujunga loamy sand, 0 to 5 percent slopes,
and small areas where slopes are 2 or 3 percent.

Runoff is slow, and the hazard of water erosion is
slight. If the soils are left without a protective cover
of vegetation, the hazard of soil blowing is high.

The Hilmar soil is used chiefly for irrigated alfalfa,
grapes, small grains, and pasture plants. Capability
unit Ile-4 irrigated.

Merrill Series

The Merrill series consists of somewhat poorly
drained, nearly level soils that formed on alluvial fans
in medium-textured granitic alluvium. Slopes are 0
to 2 percent, elevation is 500 to 700 feet. Vegetation
is mainly annual grasses and forbs, but perennial
grasses grow in some areas. The average annual pre-
cipitation is 12 to 16 inches, the mean annual air tem-
perature is 62° to 65° F, and the frost-free season is
230 to 280 days.

In a representative profile, the surface layer is gray
silt loam about 25 inches thick. The underlying mate-
rial, to a depth of 43 inches, is light-gray loam that
is weakly cemented and contains many extremely hard
silica-lime cemented nodules. Below this the under-
lying material is light brownish-gray loam that ex-
tends to a depth of 60 inches or more. Merrill soils are
strongly calcareous and moderately alkaline through-
out their profile.

These soils are slowly permeable. Their available
water capacity is 4 to 7 inches. Roots can penetrate to
a depth of 25 to 40 inches. Drainage has been altered
on these soils by pumping ground water for irrigation.

These soils are used for such irrigated crops as pas-
ture plants, alfalfa, small grains, and some truck crops.

Representative profile of Merrill silt loam, about 300
feet northwest of Eucalyptus and Central Avenue;
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SWL4SE1,SW1, sec. 14, T. 2 S., R. 8 W.: San Bernar-
dino base line and meridian:

Apl—0 to 6 inches, gray (5Y 5/1) silt loam, dark olive
gray (5Y 3/2) when moist; weak, coarse, subangular
blocky structure; slightly hard, friable, shightly sticky
and slightly plastic; many very fine roots; many, very
fine, interstitial pores; moderately alkaline; strongly
effervescent; clear, smooth boundary.

Ap2—6 to 11 inches, gray (10YR 5/1) silt loam, very
dark gray (10YR 3/1) when moist; weak, coarse,
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; common very fine
roots; common very fine, tabular pores; moderately al-
kaline; strongly effervescent; clear, smooth boundary.

A183—11 to 20 inches, gray (10YR 5/1) silt loam, very
dark gray (10YR 3/1) when moist; weak, coarse,
angular blocky structure; slightly hard, friable, shght-
ly sticky and slightly plastic; common very fine roots;
common, very fine tubular pores; moderately alkaline;
strongly effervescent; gradual, wavy boundary.

A14—20 to 25 inches, gray (10YR 6/1) silt loam, dark
gray (10YR 4/1) when moist; weak, coarse, angular
blocky structure; slightly hard, friable, slightly sticky
and shghtly plastic; common very fine roots; com-
mon, very fine, tubular pores; moderately alkaline;
strongly effervescent; gradual, wavy boundary. '

Clcasi—25 to 31 inches, hght-gray (2.5Y 7/2) loam that
is weakly cemented with silica and lime, grayish
brown (2.5Y 5/2) when moist; massive; hard, firm,
shghtly sticky and plastie; very few fine roots; mostly
matted on the surface; very few, fine, tubular pores;
25 percent of the mass is irregularly shaped, extremely
hard nodules that are cemented with silica and hme
and are % to 1 inch in diameter; moderately alkaline;
violently effervescent; gradual, wavy boundary.

C2casi—31 to 43 inches, light-gray (2.5Y 7/2) loam that
1s weakly cemented with silica and lime, grayish
brown (2.5Y 5/2) when moist; hard, firm, slightly
sticky and slightly plastic; no roots; few, very fine,
tubular pores; 50 percent of the mass is 1rregularly
shaped, extremely hard nodules that are cemented with
silica and lime and are % to 1 inch in diameter; mod-
erately alkaline; strongly effervescent; clear, wavy
boundary.

C3—43 to 50 inches, light brownish-gray (2.5Y 6/2) loam,
grayish brown (2.5Y 5/2) when moist; massive;
slightly hard, friable, slightly sticky and slightly
plastic; few, very fine, tubular pores; moderately alka-
line; strongly effervescent; gradual, wavy boundary.

C4—50 to 60 inches, light brownmish-gray (2.5Y 6/2) loam,
grayish brown (2.5Y 5/2) when moist; massive;
slightly hard, friable, shghtly sticky and slightly plas-
tic; few, very fine, tubular pores; moderately alka-
line; slightly effervescent.

The Al horizon is gray or dark gray and typically silt
loam, but in places it is loam or fine sandy loam. The lower
part of the A horizon is very fine sandy loam to silty clay
loam. Structure is generally weak, fine to coarse, angular
blocky or subangular blocky, but in places it is weak to
moderate, fine, granular. Because this horizon contains
disseminated lime it is strongly to violently effervescent.
Thickness ranges from 19 to 25 inches but is about 25
inches in most places.

The Ccasi horizon typically is loam or silty clay loam.
It is generally massive, but it has moderate or weak platy
structure in places. The very hard or extremely hard
silica-lime nodules range from 25 to about 50 percent, by
volume. They range from %4 to 1% inches in diameter
and also occur as indurated, discontinuous laminae 1 to 5
millimeters thick. In many places, the soil material can be
augered only with much difficulty. Reaction ranges from
moderately alkaline to strongly alkaline, and the material
1n this horizon is strongly to violently effervescent because
it contains disseminated lime. The Ccasi horizon ranges
from 18 to 24 inches in thickness but is generally about
18 inches thick.

The lower part of the C horizon 1s light brownish gray,
grayish brown, or pale yellow. This horizon is loam,
clay loam, or silty clay loam. In a few places below a depth
of 40 inches, it is loamy sand. Reaction is moderately alka-
line. The material is shightly to strongly effervescent.

Merrill silt loam (Me). —This nearly level soil occurs
on alluvial fans. Included with it in mapping are small
?reas of Chino silt loam and Grangeville fine sandy

oam,

Runoff is slow, and the hazard of erosion is slight.

This Merrill soil is used for irrigated pasture plants,
alfalfa, small grains, and some truck crops. Capability
unit I1Is-8 irrigated.

Metz Series

The Metz series consists of somewhat excessively
drained, gently sloping to moderately sloping soils that
formed in coarse-textured, mixed, recent alluvium on
alluvial fans. Slopes are 2 to 9 percent. Elevation is
900 to 1,700 feet. Vegetation is annual grasses and
forbs. The average annual precipitation is 10 to 16
inches, the mean annual air temperature is 61° to 65°
F, and the frost-free season is 250 to 300 days.

In a representative profile, the surface layer is gray-
ish-brown coarse sandy loam about 19 inches thick.
The underlying material is light brownish-gray gravel-
ly sand and loamy coarse sand that extends to a depth
of 60 inches or more. Metz soils are mildly alkaline
or moderately alkaline and slightly calcareous in the
upper 19 inches and moderately alkaline and strongly
calcareous to a depth of 60 inches.

These soils are moderately rapidly permeable. Their
available water capacity is about 3 to 5 inches. Roots
penetrate to a depth of 60 inches or more.

These soils are used for such irrigated crops as
alfalfa, small grains, citrus, and pasture plants.

Representative profile of Metz coarse sandy loam,
2 to 9 percent slopes, about one-half mile south of San
Timoteo Canyon Road, NW1,SW1,SW1/ sec. 10, T.
2 8., R. 3 W; San Bernardino base line and meridian:

All—0 to 8 inches, grayish-brown (10YR 5/2) coarse
sandy loam, dark grayish brown (10YR 4/2) when
moist; massive; soft, very friable, nonsticky and non-
plastic; many very fine and fine roots; many, very
fine and fine, interstitial pores; mildly alkline; grad-
ual, smooth boundary.

A12—8 to 19 inches, grayish-brown (10YR 5/2) coarse
sandy loam, dark grayish brown (10YR 4/2) when
moist; massive; soft, very friable, nonsticky and non-
plastic; common very fine and fine roots; many, very
fine and fine, interstitial pores; slightly effervescent;
moderately alkaline; abrupt, smooth boundary.

Clca—19 to 29 inches, light brownish-gray (2.5Y 6/2)
gravelly sand, grayish brown (2.5Y 5/2) when moist;
single grained; loose when dry and moist, nonsticky
and nonplastic; few very fine and fine roots; about 20
percent gravel; strongly effervescent; some lime in
soft masses; moderately alkaline; abrupt, smooth
boundary.

C2ca—29 to 40 inches, light brownish-gray (10YR 6/4)
loamy coarse sand, yellowish brown (10YR 5/4) when
moist; single grained; loose when dry and moist, non-
sticky and nonplastic; few very fine roots; common,
very fine and fine, interstitial pores; strongly effer-
vescent; some lime in soft masses; moderately alka-
Iine; abrupt, smooth boundary.

C3—40 to 60 inches, light brownish-gray (2.5Y 6/2) grav-
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elly sand, grayish brown (2.5Y 5/2) when moist;
single grained; loose when dry and moist, nonsticky
and nonplastic; about 25 percent gravel; strongly ef-
fervescent; some lime in soft masses; moderately
alkaline.

The A1l horizon is grayish brown or light brownish gray.
It is generally massive, but has weak, fine granular or
subangular blocky structure in places. This horizon ranges
from loam to sandy loam that 1s up to 15 percent pebbles
in a few places. Thickness ranges from 10 to 19 inches
but is about 19 inches in most places.

The C horizon is light brownish gray, pale brown, light
yellowish brown, light gray, brownmsh gray, or light olive
brown. It is generally single grained, in some places it
is massive, but in a few places it has platy structure.
Texture is sand, loamy coarse sand, or loamy sand, and
thin lenses of fine gravel occur at random. In places the
C horizon is stratified with thin, fine lenses of sandy loam
below a depth of 40 inches. It is generally moderately
alkaline, but it is mildly alkaline in a few spots. This
horizon is slightly to strongly effervescent. In places the
lower part of the C horizon contains soft masses or
threads of lime.

Metz coarse sandy loam, 2 to 9 percent slopes (MgC).
—This gently sloping to moderately sloping soil occu-
pies alh;v1al fans that adjoin the uplands. Included
with it in mapping are small areas of soils that have
slopes of 0 to 2 percent.

Runoff is slow, and the hazard of water erosion is
slight. The hazard of soil blowing is slight to moderate
on bare soil.

This Metz soil is used for such irrigated crops as
alfalfa, pasture plants, and small grains. Capability
unit IIIs-4 irrigated.

Monserate Series

The Monserate series consists of moderately well
drained, gently sloping to moderately sloping soils.
These soils formed on alluvial fans and terraces in
granitic alluvium. Slopes are 2 to 9 percent. Elevation
is 800 to 1,200 feet. Vegetation is annual grasses and
forbs. The average annual precipitation is 12 to 16
inches, the mean annual air temperature is 62° to 65°
F, and the frost-free season is 230 to 280 days.

In a representative profile, the surface layer is
brown sandy loam and fine sandy loam about 10 inches
thick. The subsoil is strong-brown and reddish-brown
clay loam about 20 inches thick. It is underlain by a
yellowish-brown, indurated hardpan that is about 15
inches thick. Below the hardpan, to a depth of 60
inches or more, the underlying material is dark yellow-
ish-brown coarse sandy loam. Monserate soils are
slightly acid in the surface layer, neutral in the sub-
soil, and mildly alkaline below.

The subsoil of these soils is moderately slowly
permeable, and the indurated hardpan is very slowly
permeable. Available water capacity is about 4 to 7
inches. Roots penetrate to a depth of 30 to 40 inches.

These soils are used for such irrigated crops as
small grains, alfalfa, and pasture plants. Dryfarmed
small grains are also grown.

Representative profile of Monserate sandy loam, 2
to 9 percent slopes, about 300 feet north of Riverside
Freeway, about 300 feet east of La Cadena Avenue;

NEYSE1,SW1j sec. 6, T. 2 S., R. 4 W.; San Bernar-
dino base line and meridian:

Ap—0 to 6 inches, brown (7.5YR 5/4) sandy loam, dark
brown (7.5YR 4/4) when moist; moderate, medium,
subangular blocky structure; shightly hard, friable,
nonsticky and nonplastic; many very fine and fine
roots; many, very fine and fine, tubular pores; slightly
acid; clear, smooth boundary.

A12—6 to 10 inches, brown (7.5YR 5/4) fine sandy loam,
dark brown (7.5YR 4/4) when moist; moderate, me-
dium, subangular blocky structure; hard, friable,
slightly sticky and slightly plastic; many very fine
and fine roots; many, very fine and fine, tubular pores;
shghtly acid; abrupt, smooth boundary.

B21t—10 to 24 inches, strong-brown (7.5YR 5/6) clay
loam, dark brown (7.5YR 4/4) when moist; moderate,
medium, prismatic structure; very hard, very firm,
sticky and plastic; common very fine and fine roots;
common very fine and fine pores; common moderately
thick clay films on ped faces and lining tubular pores;
neutral; gradual, smooth boundary.

B22t—24 to 30 inches, reddish-brown (5Y 5/4) clay loam,
reddish brown (5YR 4/4) when moist; moderate,
medium, subangular blocky structure; very hard, very
firm, sticky and plastic; few very fine and fine
roots; few, very fine and fine, tubular pores; many
moderately thick clay films on ped faces and lining
tubular pores; neutral; abrupt, smooth boundary.

C1m—30 to 45 inches, yellowish-brown (10YR 5/4) indu-
rated sihica-cemented hardpan, dark yellowish brown
(10YR 3/4) when moist; massive; extremely hard,
extremely firm; no roots; mildly alkaline; gradual,
smooth boundary.

C2—45 to 60 1nches, yellowish-brown (10YR 5/4) coarse
sandy loam, dark yellowish brown (10 YR 4/4) when
moist; massive; very hard, very firm, nonsticky and
nonplastic; mildly alkaline.

The A1l horizon is brown or dark brown. It is generally

sandy loam or fine sandy loam, but in a few places it is
loam. Structure ranges from moderate, medium, sub-
angular blocky throughout to weak, fine or medium, granu-
lar. This horizon ranges from 10 to 15 inches in thickness
but 1s commonly 10 inches thick. Reaction ranges from
slightly acid to neutral.
. The B2t horizon is strong brown to reddish brown. It
is generally clay loam throughout; in places the upper
part is sandy clay loam. Structure ranges from moderate,
medium, prismatic to subangular blocky or angular blocky.
Reaction is neutral in most areas; it is mildly alkaline in
some spots. Thickness ranges from 20 to 25 inches but
is 20 inches in most places.

The Clm horizon is yellowish brown to brown. In some
places it has platy structure; in other places it is massive.
Thickness ranges from 15 to 80 inches but is 15 to 20
inches on the average. Reaction is mildly alkaline to
moderately alkaline. Depth to this horizon is 30 to 40
inches.

The C horizon below the hardpan is yellowish brown to
light yellowish brown. Its texture is coarse sandy loam or
sandy loam. Structure is typically weak, fine, subangular
blocky, or the soil is massive. Reaction is mildly alkaline
or moderately alkaline,

Monserate sandy loam, 2 to 9 percent slopes (MoC).
—This gently sloping to moderately sloping soil is on
alluvial fans. Included with it in mapping are small
patches, 5 to 10 acres in size, of a soil that has slopes
of 10 to 15 percent, areas of Greenfield sandy loam,
and small scattered areas of Ramona sandy loam. Also
included are about 195 acres where slopes are 0 to 2
percent.

Runoff is medium, and the hazard of erosion is
slight to moderate if the soil is left without a protec-
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tive cover of vegetation. The hazard of soil blowing
is moderate. The indurated hardpan restricts the
choice of crops and reduces available water capacity.
This soil is used for irrigated small grains, alfalfa,
and pasture plants. Capability unit IIIe-8 irrigated.

Nacimiento Series

The Nacimiento series consists of well-drained,
strongly sloping to steep soils that formed on uplands
in material weathered from soft shale or fine grained
sandstone. Slopes are 9 to 50 percent. Elevation is 800
to 1,400 feet. Vegetation is annual grasses and forbs.
The average annual precipitation is 12 to 16 inches,
the mean annual air temperature is 62° to 65° F, and
the frost-free season is 250 to 280 days.

In a representative profile, the surface layer is dark
grayish-brown clay loam about 28 inches thick. The
underlying material is light yellowish-brown weath-
ered sandstone that extends to a depth of 60 inches.
Nacimiento soils are moderately alkaline and calcar-
eous throughout their profile. .

These soils are moderately slowly permeable. Their
available water capacity is about 5 to 7 inches. Roots
penetrate to a depth of 26 to 40 inches.

These soils are used for dryfarmed pasture plants
and small grains, spring livestock grazing, and water-

shed.
Representative profile of Nacimiento clay loam, 30

to 50 percent slopes, about 200 yards northeast of the
reservoir, about 20 yards north of a farm road on top
of the slope; NW14SE14,NW1j, sec. 31, T.28.,R. 8 W.;
San Bernardino base line and meridian:

A11—0 to 8 inches, dark grayish-brown (10YR 4/2) clay
loam, very dark grayish brown (10YR 3/2) when
moist; moderate, medium and coarse, granular struc-
ture; slightly hard, very friable, sticky and plastic;
many very fine roots; many, very fine, tubular and
interstitial pores; strongly effervescent; moderately
alkaline; diffuse, smooth boundary.

A12—8 to 17 inches, dark grayish-brown (2.5 4/2) clay
loam, very dark grayish brown (2.5Y 3/2) when
moist; moderate, medium and coarse, granular struc-
ture; slightly hard, very friable, sticky and plastic;
common very fine roots; many, very fine, tubular and
interstitial pores; strongly effervescent; moderately
alkaline; diffuse, smooth boundary.

A13—17 to 28 inches, dark grayish-brown (10YR 4/2)
clay loam, very dark grayish brown (10YR 3/2) when
moist; moderate, medium and coarse, granular struc-
ture; slightly hard, very friable, sticky and plastic;
common very fine roots; many, very fine, tubular and
interstitial pores; strongly effervescent; moderately
alkaline; abrupt, smooth boundary.

C—28 to 60 inches, light yellowish-brown (2.5Y 6/4),
weathered, fine-grained calcareous sandstone.

The Al horizon is dark grayish brown or grayish brown.
It is generally clay loam throughout, but in some places
the lower part is silty clay loam. Structure may be weak
or moderate, medium or coarse, granular to weak, mod-
erate to strong, medium, subangular blocky. Thickness
ranges from 20 to 32 inches but 1s about 28 inches 1
most places.

In places there is a thin C horizon of blocky, caleareous,
pale-brown or light yellowish-brown clay loam. This hori-
zon is about 6 to 8 inches thick and 1s above the weathered
sandstone or shale. In most places the Al horizon is im-
mediately above the weathered rock.

Nacimiento clay loam, 9 to 30 percent slopes (NaE).
—This moderately sloping to moderately steep soil is
on uplands. Included with it in mapping are small
areas of Fontana clay loam, 15 to 30 percent slopes,
and patches of Alo clay, 30 to 50 percent slopes.

_Runoff is medium to rapid, and the hazard of ero-
sion is moderate.

This soil is used for dryfarmed small grains, spring
grazing of livestock, and dryfarmed seeded pasture.
Capability unit IVe-1 dryland.

Nacimiento clay loam, 30 to 50 percent slopes (NaF).
—This steep soil is on uplands. It has the profile de-
scribed as representative of the series. Included with
it in mapping in some places are small areas that have
sheet and rill erosion. Also included are areas of Fon-
tana clay loam, 30 to 50 percent slopes, and small spots
of Alo clay that are generally along drainageways in
the steeper areas.

Runoff is rapid, and the hazard of erosion is mod-
erate to high where soils are left without a protective
cover of vegetation.

This soil is used for range in spring or for livestock
grazing. It is also used for watershed. Capability unit
Vle-1 dryland.

Oak Glen Series

The Oak Glen series consists of well-drained, gently
sloping to moderately steep soils that formed on allu-
vial fans in alluvium derived from granite. Slopes are
2 to 30 percent. Elevation is 3,300 to 5,000 feet. Vege-
tation is annual grasses and forbs, oak trees, and some
pine trees. The average annual precipitation is 14 to
25 inches, the mean annual air temperature is 52° to
56° F, and the frost-free season is 150 to 220 days.

In a representative profile, the surface layer is dark
grayish-brown gravelly sandy loam about 20 inches
thick. The underlying material is dark grayish-brown
gravelly sandy loam that extends to a depth of 60
inches or more. Oak Glen soils are slightly acid
throughout.

These soils are moderately rapidly permeable. Their
available water capacity is about 5 to 7 inches. Roots
penetrate to a depth of 60 inches or more.

These soils are used for apple orchards, dryfarmed
small grains, and pasture plants.

Representative profile of Oak Glen gravelly sandy
loam, 9 to 15 percent slopes, on the north side of Oak
Glen Road about 7 miles north of Beaumont; NW1j,
NW1, see. 36, T. 1 S, R. 1 W.; San Bernardino base
line and meridian:

A11—0 to 10 inches, dark grayish-brown (10YR 4/2)
gravelly sandy loam, very dark brown (10YR 2/2)
when moist; moderate, very fine, granular structure;
soft, very friable, nonsticky and nonplastic; many
fine roots; slightly acid; diffuse, smooth boundary.

A12—10 to 20 inches, dark grayish-brown (10YR 4/2)
gravelly sandy loam, very dark grayish brown (10YR
3/2) when moist; moderate, very fine, granular struc-
ture; soft, very friable, nonsticky and nonplastic;
common fine roots; slightly acid; diffuse, smooth
boundary.

C—20 to 60 inches, dark grayish-brown (10YR 4/2) grav-
elly sandy loam, very dark grayish brown (10YR 3/2)
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when moist; weak, fine, granular structure; soft, very
friable, nonsticky and nonplastic; few fine roots;
slightly acid.

The Al horizon is dark grayish brown or dark brown
gravelly sandy loam to sandy loam; in some places it is
coarse sandy loam that is 0 to 30 percent gravel. It typi-
cally has moderate, very fine or fine, granular structure,
but in places it has weak, very fine or fine, subangular
blocky. It is generally slightly acid, but it is medium acid
in a few places. This horizon ranges from 20 to 28 inches
in thickness but 1s 20 inches thick 1n most places.

The C horizon is dark grayish-brown, grayish-brown,
dark-brown, or brown gravelly sandy loam or gravelly
coarse sandy loam. It is 15 to 30 percent gravel, by vol-
ume. It ranges from weak, fine, granular to weak, very
fine or fine, subangular blocky in structure. This horizon
is massive in many places. It is shightly acid to neutral.

Oak Glen sandy loam, 2 to 9 percent slopes (OaC).
—This gently sloping to moderately sloping soil is on
alluvial fans. It has a profile similar to the one de-
scribed as representative of the series, but the sur-
face layer is essentially free of pebbles. Included with
it in mapping are patches, 5 to 10 acres in size, of a soil
that has slopes of 0 to 2 percent.

The hazard of erosion is slight in places where the
soil has a protective cover of vegetation.

This Oak Glen soil is used for apple orchards and
dryfarmed small grains. Capability unit Ile-1 irri-
gated.

Oak Glen gravelly sandy loam, 9 to 15 percent slopes
(OgD). —This strongly sloping soil is on short alluvial
fans. It has the profile described as representative of
the series. Included with it in mapping are patches, 5
to 10 acres in size, of soils that have a surface layer of
loamy coarse sand and gravelly loamy coarse sand.

Runoff is medium, and the hazard of erosion is
slight to moderate in areas where the surface layer is
left without a protective cover of vegetation.

This soil is used for apple orchards, dryfarmed small
grains, and pasture plants. Capability unit ITle-1 irri-
gated.

Oak Glen gravelly sandy loam, 15 to 30 percent
slopes (OgE). —This moderately steep soil is on short
alluvial fans. Included with it in mapping are small
scattered areas of soils that have a surface layer of
cobbly loamy coarse sand or gravelly loamy coarse
sand.

Runoff is rapid, and the hazard of erosion is mod-
erate to high if the soil is not protected by a cover of
vegetation.

This soil is used chiefly for spring livestock grazing.
Small areas, where slopes are 15 to 20 percent, are
used for orchards. Capability unit IVe-1 dryland.

Psamments and Fluvents, Frequently Flooded

Psamments and Fluvents, frequently flooded (Ps),
consists of sandy and gravelly material in inter-
mittent streambeds of the Santa Ana River, Mill
Creek, Warm Creek, Cajon Creek, and other large
creeks and their major tributaries. Some areas con-
sist of cobbles, stones, and boulders. During each flood,
alluvium from streambanks is freshly.deposited and
partly reworked.

Areas of this mapping unit have no value for farm-

ing. Their main use is as a source of sand and gravel
for construction material. Vegetation is limited, con-
sisting mainly of a scanty growth of annual grasses
and forbs and a few willows and cottonwood trees.
Capability unit VIIIw-1 dryland.

Ramona Series

The Ramona series consists of well-drained, gently
sloping to moderately steep soils that formed on fans
and terraces in granitic alluvium. Slopes are 2 to 30
percent. Elevation is 1,000 to 3,000 feet. Vegetation
is chamise and annual grasses and forbs. The average
annual precipitation is 12 to 18 inches, the mean an-
nual air temperature is 59° to 62° F, and the frost-
free season is 230 to 290 days.

In a representative profile, the surface layer is
brown sandy loam and fine sandy loam about 23 inches
thick. The subsoil is brown, yellowish-red, and reddish-
yellow loam, clay loam, and sandy clay loam. It is about
31 inches thick. The underlying material is brownish-
yellow sandy loam that extends to a depth of 60 inches
or more. Ramona soils are slightly acid in the surface
layer and neutral below.

These soils are moderately slowly permeable. Their
available water capacity is 8 to 9 inches. Roots can
penetrate to a depth of 60 inches or more.

These soils are used for such irrigated crops as
citrus, small grains, alfalfa, and pasture plants. Dry-
farmed small grains are also grown. A few small areas
are used for homesites and related uses.

Representative profile of Ramona sandy loam, 2 to
9 percent slopes, about 300 feet south of Barton Road
and about 500 feet west of Alabama Street; NW1j
NEV,NW1; sec. 32, T. 1 S., R. 3 W.; San Bernardino
base line and meridian:

Ap—O0 to 12 inches, brown (10YR 5/3) sandy loam, dark
brown (10YR 3/3) when moist; massive; hard, very
friable, nonsticky and nonplastie; few very fine and
fine roots; many, very fine and fine, interstitial and
tubular pores; slightly acid; clear, smooth boundary.

A12—12 to 23 inches, brown (10YR 5/3) fine sandy loam,
dark brown (10YR 3/3) when moist; massive; hard,
very friable, slightly sticky and plastic; few very fine
and fine roots; common, very fine and fine, tubular
pores; shightly acid; clear, smooth boundary.

B1—23 to 32 inches, brown (7.5YR 5/4) loam, dark brown
(7.5YR 4/4) when moist; weak, medium, subangular
blocky structure; hard, friable, shghtly sticky and
slightly plastic; few very fine and fine roots; many,
very fine and fine, tubular pores; very few thin clay
films on ped faces and lining tubular pores; neutral;
clear, smooth boundary.

B21t—32 to 40 inches, brown (7.5YR 5/4) clay loam, dark
brown (7.5YR 4/4) when moist; moderate, medium,
blocky structure; very hard, firm, sticky and plastic;
few very fine and fine roots; common, very fine and
fine, interstitial pores; common moderately thick clay
films on ped faces; neutral; gradual, smooth boundary.

B22t—40 to 48 inches, yellowish-red (5Y 5/6) clay loam,
yellowish red (bYR 5/6) when moist; moderate,
coarse, angular blocky structure; very hard, firm,
sticky and plastic; few very fine and fine roots; com-
mon, very fine and fine, interstitial and tubular pores;
many moderately thick clay films on ped faces; neu-
tral; gradual, smooth boundary.

B3—48 to 54 inches, reddish-yellow (7.5YR 6/6) sandy
clay loam, strong brown (7.5YR 5/6) when moist;
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moderate, medium, subangular blocky structure; hard,
firm, sticky and plastic; very few fine roots; few, very
fine and fine, tubular pores; very few thin clay films
lining pores; neutral; gradual, smooth boundary.

C—54 to 60 inches, brownish-yellow (10YR 6/6) sandy
loam, yellowish brown (10YR 5/6) when moist; mas-
sive; slightly hard, friable, nonsticky and nonplastic;
few, very fine and fine, tubular pores; neutral.

The Al horizon is pale brown to strong brown. Reaction
is generally slightly acid; it is medium acid in a few spots.
Thickness ranges from 16 to 25 inches but averages about
23 inches in most places.

The B2t horizon i1s commonly brown, strong brown, or
yellowish red, but in some places it is reddish yellow or
reddish brown. It 1s sandy clay loam or clay loam. It has
weak or moderate, medium or coarse, subangular or angular
blocky structure. It is typically neutral, but it may be
mildly alkaline in the lower part. This horizon ranges from
16 to 36 inches in thickness but is generally about 16
inches thick.

The C horizon is brownish yellow or yellowish brown
sandy loam or coarse loam. In some areas thin lenses of
loam or gravel. This horizon is generally massive but has
weak or medium, angular or subangular blocky structure
in some places. It is generally neutral, but it is mildly
alkaline and slightly effervescent in a few places.

Ramona sandy loam, 2 to 9 percent slopes (RmC).
—This gently sloping to moderately sloping soil occu-
pies long alluvial fans and low terraces associated
with steeper areas on uplands. It has the profile de-
scribed as representative of the series. Included with
it in mapping are patchy areas of Greenfield sandy
loam and Monserate sandy loam. Also included are
a few small areas that have moderate sheet and rill
erosion. Shallow gullies cut a few areas.

Runoff is medium, and the hazard of erosion is
moderate where the soil is not protected by vegetation.

This Ramona soil is used for dryfarmed small grains
and irrigated citrus, alfalfa, small grains, and pasture.
Some areas once used for crops are now used for
homesites and related uses. Capability unit ITe-1 irri-
gated.

Ramona sandy loam, 9 to 15 percent slopes (RmD).
—This strongly sloping soil is on short terraces main-
ly in uplands. Included with it in mapping are small
areas of Greenfield sandy loam. Shallow gullies are
present in some areas, and there are a few deep gullies.
In places small patches of soils have moderate sheet
and rill erosion.

Runoff is medium. If the soil is not protected by
a cover of vegetation, the hazard of erosion is mod-
erate to high.

This soil is used for dryfarmed small grains and
pasture plants. Some small areas are used for citrus.
Homesites and other related uses are becoming more
important. Capability unit IITe-1 irrigated.

Ramona sandy loam, 15 to 30 percent slopes, eroded
(RmE2).—This moderately steep soil is on upland ter-
races that have short side slopes. Slopes near Red-
lands are complex in many places. The soil has a pro-
file similar to the one described as representative of
the series, but the surface layer is pale brown or brown
and is about 16 or 17 inches thick. Sheet and rill ero-
sion are moderate in most areas. Many areas have
shallow gullies, but some areas have a few deep gullies.

Included with this soil in mapping are small areas

of Greenfield sandy loam, 9 to 15 percent slopes. Also
included are small patches, 2 to 5 acres in size, of
Monserate sandy loam, 2 to 9 percent slopes.

Runoff is medium to rapid, and the hazard of erosion
is moderate to high on bare soil. This soil is used main-
ly for dryfarmed pasture. Less sloping areas are com-
monly used for citrus. Capability unit IVe-1 irrigated.

San Emigdio Series

The San Emigdio series consists of well-drained,
nearly level to strongly sloping soils. These soils
formed on alluvial fans in somewhat mixed alluvium
derived mainly from sedimentary materials. Slopes are
0 to 15 percent. Elevation is 1,000 to 2,000 feet. Vege-
tation is chamise, annual grasses, and forbs. The aver-
age annual precipitation is 12 to 16 inches, the mean
annual air temperature is 61° to 65° F, and the frost-
free season is 230 to 280 days.

In a representative profile, the surface layer is light
brownish-gray fine sandy loam. The underlying ‘mate-
rial is pale-brown fine sandy loam that extends to a
depth of 60 inches or more. San Emigdio soils are
moderately alkaline and calcareous throughout.

These soils are moderately rapidly permeable. Their
available water capacity is about 7 to 9 inches. Roots
can penetrate to a depth of 60 inches or more,

These soils are used for irrigated small grains,
citrus, alfalfa, and pasture plants.

Representative profile of San Emigdio fine sandy
loam, 2 to 9 percent slopes, about 300 feet east of San
Timoteo Canyon Road and about one-fourth mile south
of the Fern Avenue and San Timoteo Canyon Road
intersection; SW14NW14 sec. 4, T. 2 S,, R. 3 W; San
Bernardino base line and meridian:

Al1—0 to 8 inches, light brownish-gray (10YR 6/2) fine
sandy loam, brown (10YR 5/3) when moist; weak,
fine granular structure; soft, very friable, nonsticky
and nonplastic; many, very fine roots; many, very fine,
tubular pores; moderately alkaline; violently effer-
vescent; some lime in fine threads; clear, smooth
boundary.

C1—8 to 14 inches, pale-brown (10YR 6/3) fine sandy
loam, brown (10YR 5/4) when moist; weak, fine, sub-
angular blocky structure; hard, friable, nonsticky and
nonplastic; many very fine roots; many, very fine
tubular pores; moderately alkaline; violently effer-
vescent; some lime in fine threads; clear, smooth
boundary.

C2ca—14 to 38 inches, pale-brown (10YR 6/3) fine sandy
loam, brown (10YR 5/3) when moist; weak, fine angu-
lar blocky structure; hard, friable, shightly sticky and
slightly plastic; common very fine roots; common,
very fine, tubular pores; moderately alkaline; violently
effervescent; some lime in fine threads and soft
masses; gradual, wavy boundary.

C3ca—38 to 60 inches, pale-brown (10YR 6/8) fine sandy
loam, brown (10YR 5/3) when moist; weak, fine,
angular blocky structure; hard, friable, slightly sticky
and slightly plastic, few very fine roots; few very fine
tubular pores; moderately alkaline; violently effer-
vescent; some lime 1n fine threads and soft masses.

The Al horizon is light brownish gray or grayish brown
fine sandy loam or sandy loam. It has weak, fine to medium,
granulap structure. It is generally moderately alkaline
but 1s mildly alkaline im spots. The A1l horizon is slightly
to violently effervescent, and in some areas, lime occurs in
threads or filaments. This horizon ranges from 7 to 10
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inches in thickness but is 8 inches thick in most places. In
some areas it is 15 to 25 percent gravel, by volume.

The C horizon 1s pale brown, very pale brown, or light
gray. It is generally sandy loam or fine sandy loam, but in
a few places it is coarse sandy loam below a depth of 44
inches. Thin lenses of loam, silt loam, or very fine sandy
loam are common at depths of 36 to 60 inches. This hori-
zon has weak, fine, subangular or angular blocky structure,
but in many places it is massive.

San Emigdio sandy loam, 9 te 15 percent slopes
(SaD). —This strongly sloping soil occupies narrow,
long, alluvial fans in side canyons. In some places at
the head of draws are a few shallow gullies. Included
with this soil in mapping are areas of Hanford coarse
sandy_loam that occur at random in patches 5 to 10
acres in size.

Runoff is slow to medium, and the hazard of erosion
is moderate in places where the soil does not have a
protective cover of vegetation. Available water ca-
pacity is 7 to 8 inches.

This soil is used chiefly for dryfarmed small grain
and pasture plants. In places there are irrigated citrus
plantings. Capability unit IIle-1 irrigated.

San Emigdio gravelly sandy loam, 2 to 9 percent
slopes (SbC).—This gently sloping to moderately slop-
ing soil is on rather narrow alluvial fans. It has a
profile similar to the one described as representative
of the series, but the upper 12 to 16 inches is 15 to 25
percent gravel, by volume,

Included with this soil in mapping are small areas
of Metz coarse sandy loam and Hanford coarse sandy
loam. Also included are areas of depositional soil mate-
rial of various textures. This material is 1 to 3 feet
deep and is along intermittent drainageways. It is a
result of the 1969 floods.

Runoff is slow to medium. Available water capacity
is about 7 to 8 inches. The hazard of erosion is slight.
Gravel helps protect much of the surface.

This soil is used for irrigated alfalfa, small grains,
and pasture plants. Some citrus is grown. Capability
unit Ile-1 irrigated.

San Emigdio fine sandy loam, 0 to 2 percent slopes
(ScA). —This nearly level soil is on alluvial fans that
are mainly near Loma Linda. Included with it in
mapping are small patches of Metz coarse sandy loam,
2 to 9 percent slopes. Also included are areas of Han-
ford sandy loam and small patches of soil that has a
surface layer of gravelly sandy loam.

Runoff is slow, and the hazard of erosion is slight.
Available water capacity is about 5 to 9 inches.

This soil is used for irrigated small grains, citrus,
and pasture plants. Small areas are used for home-
sites and related uses. Capability unit I irrigated.

San Emigdio fine sandy loam, 2 to 9 percent slopes
(ScC). —This gently sloping to moderately sloping soil
occupies alluvial fans. It has the profile described as
representative of the series. Included with it in map-
ping are small areas, 5 to 10 acres in size, of San
Emigdio sandy loam, 9 to 15 percent slopes. Also in-
cluded are areas of Hanford coarse sandy loam and
small patches where the surface layer is gravelly sandy
loam.

Runoff is slow, and the hazard of erosion ig slight

to moderate on bare soil. Available water capacity is
about 5 to 8 inches.

This soil is used for such irrigated crops as alfalfa,
small grains, and pasture plants. Capability unit Ile-1
irrigated.

San Timoteo Series

The San Timoteo series consists of well-drained,
steep soils. These soils formed on uplands in material
derived from soft, weathered sandstone. Slopes are
30 to 50 percent. Elevation is 1,200 to nearly 3,000
feet. Vegetation is chamise, annual grasses, and forbs.
The average annual precipitation is 12 to 16 inches,
the mean annual air temperature is 61° to 65° F, and
the frost-free season is 240 to 280 days.

In a representative profile, the surface layer is gray-
ish-brown and pale-brown loam about 13 inches thick.
The underlying material, to a depth of 24 inches, is
very pale brown loam. Below this is very pale brown,
soft, calcareous sandstone that extends to a depth of
60 inches or more. San Timoteo soils are moderately
alkaline and calcareous throughout.

These soils are moderately permeable. Their avail-
able water capacity is about 4 to 5 inches. Roots pene-
trate to a depth of 24 to 30 inches.

These soils are used for seeded pasture, spring graz-
ing of livestock, and watershed.

Representative profile of San Timoteo loam, 30 to
50 percent slopes, eroded, about 300 feet south of West
Avenue F, about 500 feet northeast of San Bernardino
Freeway No. 10; NE1,NE,SW1/j sec. 9, T. 2 S, R.
2 W.; San Bernardino base line and meridian:

A11—0 to 10 inches, grayish-brown (10YR 5/2) loam;
weak, fine, granular structure; soft, very friable, non-
sticky and slightly plastic; many very fine and fine
roots; many, very fine and fine, interstitial pores; vio-
lently effervescent; some hime in soft masses; moder-
ately alkaline; clear, smooth boundary.

A12—10 to 18 inches, pale-brown (10YR 6/3) loam, brown
(10YR 5/3) when moist; massive; soft, very friable,
nonsticky and slightly plastic; many very fine and fine
roots; common, very fine and fine, interstitial pores;
violently effervescent; some lime in soft masses; mod-
erately alkaline; clear, smooth boundary.

C1—13 to 24 inches, very pale brown (10YR 7/3) loam,
pale brown (10YR 6/3) when moist; massive; soft,
very friable, nonsticky and slightly plastic; common
very fine and fine roots; few, very fine and fine, inter-
stitial pores; violently effervescent; some lime in soft
masses; moderately alkaline; abrupt, smooth boundary.

C2—24 to 60 inches, very pale brown (10YR 7/4), soft.
calcareous sandstone that crushes to sandy loam when
rubbed; light yellowish brown (10YR 6/4) when
moist; violently effervescent.

The Al horizon is grayish brown, light brownish gray,
pale brown, or light gray. It is generally loam, but in
small areas it is fine sandy loam or sandy loam. It
ranges from weak, fine, granular to crumb or subangular
blocky in structure throughout, but 1n places 1t is massive
in the lower part. This horizon 1s generally moderately al-
kaline, but it is mildly alkaline in spots. It is strongly effer-
vescent or violently effervescent. It averages about 13
inches thick but ranges from 10 to 16 inches in thickness.

The upper part of the C horizon is very pale brown or
pale-brown sandy loam or loam. It is generally massive but
has weak, fine, subangular blocky structure in places. Seg-
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regated lime occurs as soft masses, seams, or threads.
Depth to the sandstone is 24 to 30 inches.

San Timoteo loam, 30 to 50 percent slopes, eroded
(SgF2).—This steep soil is on uplands. Sheet and rill
erosion are moderate in most areas. Shallow gullies are
present in some places. Included with this soil are
patches, 10 to 30 acres in size, where slopes range from
20 to 30 percent. Also included are areas of Saugus
sandy loam, 30 to 50 percent slopes.

Runoff is rapid, and the hazard of erosion is moder-
ate to high in places where soil is left bare.

This San Timoteo soil is used for seeded pasture,
spring livestock grazing, and watershed purposes. Ca-
pability unit VIe-1 dryland.

Saugus Series

The Saugus series consists of well-drained, steep
soils. These soils formed on uplands in weakly con-
solidated sediment. Slopes are 30 to 50 percent. Ele-
vation is 1,200 to 2,500 feet. Vegetation is chamise,
annual grasses, and forbs. The average annual precipi-
tation is 14 to 16 inches, the mean annual air temper-
ature is 62° to 65° F, and the frost-free season is 250
to 280 days.

In a representative profile, the surface layer is
brown sandy loam about 8 inches thick. The under-
lying material, to a depth of 40 inches, is yellowish-
brown sandy loam or loam. Below this it is weakly
consolidated loamy sediments. Saugus soils are neutral
in the surface layer and slightly acid below.

These soils are moderately permeable. Their water
capacity is 5 to 6 inches. Roots can penetrate to a depth
of 40 to 50 inches.

These soils are used for watershed and for some
livestock grazing in spring.

Representative profile of Saugus sandy loam, 30 to
50 percent slopes, about 300 yards south of South Sun-
set Drive; NW1,NE14SE1, sec. 7, T. 2 S, R. 2 W.;
San Bernardino base line and meridian:

A1—0 to 8 inches, brown (10YR 5/3) sandy loam, dark
brown (10YR 3/3) when moist; weak, fine, granular
structure; shightly hard, very friable, nonsticky and
nonplastic; many very fine and fine roots; many, very
fine and fine, interstitial pores; neutral; clear, smooth
boundary.

C1—8 to 18 inches, yellowish-brown (10YR 5/4) sandy
loam, dark yellowish brown (10YR 4/4) when moist;
weak, medium, subangular blocky structure; slightly
hard, very friable, nonsticky and nonplastic; many
very fine and fine roots; many, very fine and fine,
interstitial pores; slightly acid; gradual, smooth
boundary.

(2—18 to 40 inches, yellowish-brown (10YR 5/4) loam, dark
yellowish brown (10YR 4/4) when moist; weak, me-
dium, subangular blocky structure; slightly hard, fri-
able, nonsticky and nonplastic; few medium and
coarse roots and common very fine and fine roots;
many, very fine and fine, interstitial pores; slightly
acid; abrupt, smooth boundary.

C3—40 to 60 inches, yellowish-brown (10YR 5/4), weakly
consolidated loamy sediment; massive; slightly acid.

The Al horizon is brown, dark yellowish brown, or
grayish brown. Its texture is sandy loam or loam. Struec-
ture ranges from weak, fine, granular to weak or moderate,
fine or medium, subangular blocky. Reaction ranges from

slightly acid to neutral. Thickness is generally 8 inches,
but it is as much as 12 inches in some places.

The C horizon is light yellowish brown, yellowish brown,
or pale brown. In places it has thin lenses of loamy coarse
sand or gravelly sandy loam. This horizon has weak or
moderate, fine or medium, subangular blocky structure. It
is slightly acid to neutral. Typically, depth to weakly con-
solidated sediment is 40 to 50 inches.

Saugus sandy loam, 30 to 50 percent slopes (ShF).
—This steep soil is mainly on foothills in uplands, but
it also occurs throughout a large part of the survey
area on steep, escarpment-like relief where the par-
ent material is soft granitic or sedimentary material.

Included with this soil in mapping are small scat-
tered spots where gravel and cobbles are on the sur-
face. Also included are areas of soils, 10 to 15 acres
in size, that have moderate sheet and rill erosion. There
are a few shallow gullies in some areas and one or two
deep gullies in a few areas. Also included are areas
of San Timoteo loam, 30 to 50 percent slopes, eroded,
as well as a few places that have slopes of as much
as 65 percent.

Runoff is rapid, and the hazard of erosion is mod-
erate to high in places where soil is left bare.

This Saugus soil is used for watershed and for lim-
ited spring grazing of livestock. Capability unit VIIe-1
dryland.

Soboba Series

The Soboba series consists of excessively drained,
nearly level to moderately sloping soils. These soils
formed on alluvial fans in granitic alluvium. Slopes
are 0 to 9 percent. Elevation is 900 to 2,200 feet. Vege-
tation is chamise, annual grasses, and forbs. The aver-
age annual precipitation is 12 to 16 inches, the mean
annual air temperature is 61° to 65° F, and the frost-
free season is 230 to 280 days.

In a representative profile, the surface layer is gray-
ish-brown stony loamy sand about 10 inches thick. The
underlying material is brown very stony loamy sand
and very pale brown very stony sand that extends to
a depth of 60 inches or more. Soboba soils are slightly
acid in the upper 24 inches and neutral to a depth of
60 inches.

These soils are very rapidly permeable. Their avail-
able water capacity is about 2 to 3 inches. Roots can
penetrate to a depth of 60 inches or more.

These soils are used mainly for irrigated citrus and
dryfarmed seeded pasture.

Representative profile of Soboba stony loamy sand,
2 to 9 percent slopes, about one-half mile east of Craf-
ton Street and about one-half mile north of Mentone
Blvd.; NEY4NW14,SW1j4 sec. 20, T. 1 S., R. 2 W.; San
Bernardino base line and meridian:

Ap—O0 to 10 inches, grayish-brown (10YR 5/2) stony
loamy sand, dark grayish brown (10YR 4/2) when
moist; single grained; loose when dry or moist, non-
sticky and nonplastic; many very fine and fine roots;
many, very fine, interstitial pores; about 10 percent
rounded stones and 10 percent gravel; slightly acid;
clear, smooth boundary.

C1—10 to 24 inches, brown (10YR 5/3) very stony loamy
sand, dark brown (10YR 4/3) when moist; single
grained; loose when dry and moist, nonsticky and
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nonplastic; many very fine roots; many, very fine,
interstitial pores; about 40 percent rounded stones
12 to 15 inches in diameter and 5 percent fine gravel;
shightly acid; gradual, smooth boundary.

C2—24 to 60 inches, very pale brown (10YR 7/3) very
stony sand, pale brown (10YR 6/3) when moist;
single grained; loose when dry and moist, nonsticky
and nonplastic; common very fine roots; many, very
fine, interstitial pores; about 45 percent rounded
stones 10 to 16 inches in diameter and 10 percent fine
gravel and a few cobbles; neutral.

The A horizon is grayish brown or dark grayish brown
stony loamy sand or gravelly loamy sand. This horizon is
generally single grained but has weak, very fine, subangu-
lar blocky structure in some places. It is slightly acid in
most places but 1s medium acid 1n spots. It averages 10
inches but ranges from 8 to 14 inches in thickness.

The C horizon is grayish brown, brown, pale brown,
very pale brown, or light yellowish brown. In places cobbles
instead of stones make up the coarse fragments. In places
stones make up 35 to 55 percent, by volume, of this hori-
zon. Gravel ranges from 5 to 15 percent in some areas
and 40 to 60 percent in others. This horizon is typically
single grained, but in some places it is massive. Reaction
is generally neutral throughout but is mildly alkaline at
depths below 40 inches 1n some areas.

Soboba gravelly loamy sand, 0 to 9 percent slopes
(SoC).—Thls nearly level to moderately sloping soil
is on long, broad.alluv1al fans. It has a profile similar
to the one described as representative of the series,
but the surface layer is gravelly and the soil material
is very gravelly loamy sand to a depth of about 36
inches. By volume, gravel ranges from about 40 to
60 percent. Very stony sand or very cobbly loamy sand
extends to a depth of 60 inches or more.

Included with this soil in mapping are areas of
Tuj unga.gra:velly loamy sand in scattered tracts 10 to
20 acres in size. Also included are small areas of nearly
level Delhi fine sand. In addition to these are small
areas west of Upland, north of San Bernardino Free-
way, where the surface layer is very dark grayish
brown.

‘Runoff is very slow, and the hazard of erosion is
slight.

This soil is used mainly for dryfarmed seeded pas-
ture. Some areas are used for irrigated citrus. Capa-
bility unit VIs-1 dryland.

Soboba stony loamy sand, 2 to 9 percent slopes
(SpC).—This gently sloping to moderately sloping soil
is on long, broad, smooth alluvial fans. It has the
profile described as representative of the series. In-
cluded with it in mapping are small areas, 20 to 40
acres in size, where slopes are 0 to 2 percent. Also
included are random patches of areas of Tujunga
gravelly loamy sand. ) .

Runoff is slow, and the hazard of erosion is slight.

This Soboba soil is used mainly for dryfarmed
seeded pasture. Some areas are used for citrus. Capa-
bility unit VIs-1 dryland.

Soper Series

The Soper series consists of well-drained, moder-
ately steep to steep soils that formed on uplands in
material weathered from weakly consolidated sand-
stone or conglomerate. Slopes are 15 to 50 percent.

Elevation is 700 to 1,500 feet. Vegetation is annual
grasses and forbs and scattered live oak trees. The
average annual precipitation is 10 to 16 inches, the
mean annual air temperature is 61° to 65° F, and the
frost-free season is 250 to 280 days.

In a representative profile, the surface layer is dark
grayish-brown gravelly loam about 12 inches thick.
The subsoil is brown, light yellowish-brown, and yel-
lowish-brown gravelly sandy clay loam about 14 inches
thick. It is underlain by very pale brown, yellowish-
brown, and pale-yellow, soft, stratified sandy conglom-
erate and marine sandstone that extends to a depth
of 60 inches or more. Soper soils are neutral in the
surface layer and mildly alkaline and neutral in the
subsoil.

These soils are moderately slowly permeable. Their
available water capacity is about 4 to 5 inches. Roots
can penetrate to a depth of 22 to 36 inches.

These soils are used for dryfarmed seeded pasture
and watershed.

Representative profile of Soper gravelly loam, 30 to
50 percent slopes, about 4 miles south of Chino ar}d
about 0.4 mile southwest of Pomona-Rincon Road in
a gravel pit; NE14NW1j sec. 35, T.2 8., R. 8 W.; San
Bernardino base line and meridian:

A1—0 to 12 inches, dark grayish-brown (10YR 4/2) grav-
elly loam, very dark grayish brown (10YR 3/2) when
moist; weak, medium, subangular blocky structure;
hard, friable, slightly sticky and plastic; many fine
and very fine roots; many, fine, tubular pores; neu-
tral; clear, smooth boundary.

B21t—12 to 17 inches, brown (10YR 4/3) gravelly sandy
loam, dark brown (10YR 3/3) when moist; mod-
erate, medium, subangular blocky structure; hard,
friable, sticky and plastic; many, very fine, medium,
and coarse roots; many, medium pores; common mod-
erately thick clay films on ped faces and lining pores;
mildly alkaline; abrupt, smooth boundary.

B22t—17 to 26 inches, light yellowish-brown (10YR 6/4)
and yellowish-brown (10YR 5/4) gravelly sandy c_lay
loam, dark yellowish brown (10YR 4/4) when moist;
moderate, fine, subangular blocky structure; h;ard,
firm, slightly sticky and plastic; many, fine, medium,
and coarse roots; many, medium, tubular pores; com-
mon moderately thick clay films on ped faces; neutral;
abrupt, smooth boundary.

C1—26 to 50 inches, very pale brown (10YR 7/4) and
yellowish brown (10YR 5/4), soft, sandy conglomer-
ate; massive; slightly acid; abrupt, smooth boundary.

1I1C2—50 to 60 inches, pale-yellow (2.5Y 7/4) soft marine
sandstone.

The A1 horizon is dark grayish brown or dark brown.
Its texture is generally gravelly loam but is loam or heavy
loam in some places. Structure ranges from weak to mod-
erate, medium, subangular blocky. Reaction is slightly acid
to neutral. Thickness is about 12 inches in most places but
ranges from 10 to 16 inches. This horizon is 5 to 15 per-
cent gravel.

The B2t horizon is brown, yellowish brown, light yellow-
ish brown, or dark grayish brown clay loam, gravelly clay
loam, or gravelly sandy clay loam. It ranges from 5 to 15
percent gravel, by volume, and the pebbles are generally
rounded and % to % inch in size. A few rounded cobbles
oceur in places. This horizon has subangular or angular
blocky structure. It ranges from 12 to 20 inches in thick-
ness but is about 14 inches thick in most places. It is
commonly neutral to mildly alkaline but is slightly acid in
gome }I:Iaces. Depth to the C horizon ranges from 22 to

6 inches.
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Soper gravelly loam, 15 to 30 percent slopes (SrE).
—This moderately steep soil is on uplands. Included
with it in mapping are areas, 10 to 15 acres in size,
where slope is 8 to 15 percent. Small patches of cobbles
occur on the surface. Also included are areas of Fon-
tana clay loam, 15 to 30 percent slopes, and small areas
of Gaviota-Rock outcrop complex.

Runoff is rapid, and the hazard of erosion is mod-
erate in places where the soil is left bare and unpro-
tected.

This Soper soil is used mainly for dryfarmed seeded
pasture and watershed. Capability unit VIe-1 dryland.

Soper gravelly loam, 30 to 50 percent slopes (SrF).
—This steep soil occupies uplands. It has the profile
described as representative of the series. Included with
it in mapping are small areas of Fontana clay loam.
Also included are areas of Gaviota-Rock outcrop com-
plex. A few shallow gullies occur, and some deep gullies
cut a few areas.

Runoft is rapid, and the hazard of erosion is mod-
erate to high in places where the soil is left unpro-
tected by vegetative cover.

This soil is used for dryfarmed pasture and water-
shed purposes. Capability unit VIle-1 dryland.

Sorrento Series

The Sorrento series consists of well-drained, nearly
level to gently sloping soils. These soils formed on
alluvial fans in alluvium derived from mixed granitic
and sedimentary sources. Slopes are 0 to 5 percent.
Elevation is 600 to 800 feet. Vegetation is annual
grasses and forbs. The average annual precipitation is
12 to 16 inches, the mean annual air temperature is
61° to 65° F, and the frost-free season is 245 to 280
days.

In a representative profile, the surface layer is dark
grayish-brown clay loam about 38 inches thick. The
underlying material is brown clay loam that extends
to a depth of 60 inches or more. Sorrento soils are
neutral to a depth of 30 inches, mildly alkaline between
depths of 30 and 38 inches, and moderately alkaline.
They are calcareous below 2 depth of about 47 inches.
These soils are moderately slowly permeable. Their
available water capacity is about 10 to 11 inches. Roots
can penetrate to a depth of 60 inches or more.

These soils are used for such irrigated crops as
alfalfa, small grains, pasture plants, and sudangrass.

Representative profile of Sorrento clay loam, 0 to
2 percent slopes, about 300 yards east of brickyard
and about 400 yards south of Pomona-Rincon Road;
SEVSW1,SW1j sec. 26, T. 2 S., R. 8 W.; San Bernar-
dino base line and meridian:

A11—0 to 15 inches, dark grayish-brown (10YR 4/2) clay
loam, very dark grayish brown (10YR 3/2) when
moist; moderate, medium, subangular blocky strue-
ture; hard, friable, sticky and plastic; common fine
and medium roots; common, fine and very fine, tubular
pores; neutral; diffuse, wavy boundary.

A12—15 to 30 inches, dark grayish-brown (10YR 4/2)
clay loam, very dark grayish brown (10YR 3/2) when

moist; moderate, medium, subangular blocky struec-
ture; hard, friable, sticky and plastic; common fine

and very fine roots; common, fine and very fine, tubu-
lar pores; neutral; diffuse, wavy boundary.

A13—30 to 38 inches, dark grayish-brown (10YR 4/2)
clay loam, very dark grayish brown (10YR 3/2) when
moist; moderate, medium, angular blocky structure;
hard, friable, sticky and plastic; common, fine and
very fine, tubular pores; mildly alkaline; clear, wavy
boundary.

C1—38 to 47 inches, brown (10YR 4/3) eclay loam, dark
brown (10YR 3/3) when moist; moderate, medium,
angular blocky structure; hard, friable, sticky and
plastic; few very fine roots; common, very fine, tubu-
lar pores; moderately alkaline; clear, wavy boundary.

C2ca—47 to 60 inches, brown (10YR 5/3) clay loam, dark
brown (10YR 3/3) when moist; moderate, medium,
angular blocky structure; hard, friable, sticky and
plastic; few very fine roots; few, very fine, tubular
pores; strongly effervescent; lime coatings on ped
faces, in seams, and in threads; moderately alkaline.

The A1l horizon is dark grayish brown or dark gray. It
has weak to strong, medium or coarse, subangular or
angular blocky structure, but in a few places it has moder-
ate, medium or coarse, granular structure in the upper
part. This horizon is generally neutral to mildly alkaline
with increasing depth, but in a few spots it is slightly
acid in the upper few inches. It ranges from 24 to 38 inches
in thickness but is about 38 inches thick in most places.

The C horizon is brown, dark grayish brown, or grayish
brown. It has weak or moderate, medium, subangular or
angular blocky structure, but in some places the lower
part is massive. It is, typically, moderately alkaline.

In this survey area Sorrento soils tend to have dissemi-
nated and segregated lime at a lower depth in the profile
than is within the defined range for the Sorrento series.
This difference does not alter the usefulness and behavior
of these soils.

Sorrento clay loam, 0 to 2 percent slopes (StA).
—This nearly level soil is on alluvial fans. It has the
profile described as representative of the series. In-
cluded with it in mapping are small areas where slopes
are 2 or 3 percent. Late in spring and early in summer
small, temporary wet spots, 2 to 4 acres in size, may
appear. These spots are caused by seepage from adja-
cent higher areas.

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

This Sorrento soil is used for irrigated alfalfa, pas-
ture plants, small grains, and sudangrass. Capability
unit I irrigated.

Sorrento clay loam, 2 to 5 percent slopes (StB).
—This gently sloping soil is on alluvial fans. Included
with it in mapping are small areas of Garretson very
fine sandy loam, 2 to 9 percent slopes. Also included
are a few places, mainly south and north of Boys Re-
public west of Highway 71, where the underlying ma-
terial is clay at a depth of 44 to 60 inches.

Runoff is medium, and the hazard of erosion is slight
to moderate.

This Sorrento soil is used for irrigated pasture,
small grains, and silage crops. Capability unit IIe-1
irrigated.

Tollhouse Series

The Tollhouse series consists of excessively drained,
steep soils that formed on uplands in material weath-
ered from granitic rock. Slopes are 30 to 50 percent.
Elevation is 4,000 to 6,000 feet. Vegetation is annual
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grasses and forbs, manzanita, live oak, and pine trees.
The average annual precipitation is 14 to 25 inches,
the mean annual air temperature is 52° to 57° F, and
the frost-free season is 160 to 210 days. )

In a representative profile, the surface layer is dark
grayish-brown and brown sandy loam about 12 inches
thick. It is underlain by very pale brown vsgeathered
granitic rock that extends to a depth of 60 inches or
more. Tollhouse soils are slightly acid throughout the
profile. ) )

These soils are moderately rapidly permeable. Their
available water capacity is about 1 to 3 inches. Roots
can penetrate to a depth of 10 to 20 inches. )

These soils are used for watershed and for spring
grazing of livestock.

Representative profile of Tollhouse sandy loam, 30
to 50 percent slopes, on the north side of the Forest
Service Road on the edge of a firebreak about one-
fourth of a mile north of Pisgah Peak; NE_%SE%
SE14 sec. 35, T. 1 S., R. 1 W.; San Bernardino base
line and meridian:

A11—0 to 8 inches, dark grayish-brown (10YR 4/2) sandy
loam, very dark brown (10YR 2/2) when moist; wgak,
fine, granular structure; soft, very friable, nonsticky
and nonplastic; many very fine and fine roots; many,
very fine and fine, interstitial and tubular pores;
slightly acid; clear, smooth boundary.

A12—8 to 12 inches, brown (10YR 4/3) sandy loam, dark
brown (10YR 3/8) when moist; moderate, medium,
granular structure; soft, very friable, nonsticky and
nonplastic; many very fine and fine roots; many, very
fine and fine, interstitial pores; shghtly acid; abrupt,
wavy boundary.

C—12 to 60 inches, very pale brown (10YR 7/4) weathered
granitic rock.

The A1l horizon is dark grayish brown, dark brown, or
brown. Its texture is sandy loam or fine sandy loam. Struec-
ture is typleally weak or moderate, fine or medium, granu-
lar. Thickness ranges from 10 to 18 inches but 1s about 12
inches in most areas. Reaction is typically slightly acid,
but in a few places it 1s medium acid or neutral. In places
there is a thin C horizon of brown or pale-brown sandy
loam or loam that contains fragments of parent material.
Where this horizon occurs, it generally has moderate,
medium, blocky structure, but in places it 18 massive. In
most places, the Al horizon 1s directly underlain by wea-
thered parent material. Depth to weathered granite is
10 to 20 inches, and depth to hard rock varies from place
to place and in many places within a short distance. In
pea}xl'ly all areas the depth to hard rock is more than 40
inches.

Tollhouse sandy loam, 30 to 50 percent slopes (ToF).
—This steep soil is on foothills and mountains. In-
cluded with it in mapping are small, moderately steep
areas, about 10 to 25 acres in size, where slopes range
from 15 to 25 percent. Also included are areas of
Cieneba-Rock outcrop complex.

Runoff is rapid to very rapid. The hazard of erosion
is moderate to high in places where soil is left bare.

This Tollhouse soil is used for spring grazing of
livestock and watershed. Capability unit VIIe-1 dry-
land.

Tujunga Series

The Tujunga series consists of somewhat excessively
drained, nearly level to moderately sloping soils that

formed on alluvial fans in granitic alluvium. Slopes
are 0 to 9 percent. Elevation is 1,000 to 2,000 feet.
Vegetation is thin strands of chamise, some big sage-
brush, and annual grasses and forbs. The average an-
nual precipitation is 12 to 16 inches, the mean annual
air temperature is 61° to 65° F, and the frost-free
season is 230 to 280 days.

In a representative profile, the soil is brown loamy
sand and pale-brown coarse sand that extends to a
depth of 60 inches or more. Tujunga soils are slightly
acid throughout their profile.

The Tujunga soils are rapidly permeable. Roots can
penetrate to a depth of 60 inches or more.

These soils are used mainly for such irrigated crops
as citrus, grapes, small grains, and potatoes.

Representative profile of Tujunga loamy sand, 0 to
5 percent slopes, about 100 feet east of Webster Road
and about 200 feet northeast of Orange Street; SW1j
NEY,SW1, sec. 3, T. 1 8., R. 3 W.; San Bernardino
base line and meridian:

A1—0 to 6 inches, brown (10YR 5/3) loamy sand, dark
brown (10YR 4/3) when moist; single grained; loose
when dry or moist, nonsticky and nonplastic; many
very fine and fine roots; many, very fine and fine, in-
terstitial pores; slightly acid; clear, smooth boundary.

C1-—6 to 18 inches, pale-brown (10YR 6/3) coarse sand,
brown (10YR 5/3) when moist; single grained; loose
when dry or moist, nonsticky and nonplastic; few very
fine roots; slightly acid; gradual, smooth boundary.

C2—18 to 60 inches, pale-brown (10YR 6/3) coarse sand,
brown (10YR 5/3) when moist; single grained; loose
when dry or moist, nonsticky and nonplastic; few very
fine roots; slightly acid.

The Al horizon is brown or grayish brown loamy sand,
sand, or loamy coarse sand that is gravelly in places. It
1s generally single grained, but 1s massive in some places.
This horizon 1s generally slightly acid, but it is neutral
in a few spots. It ranges from 6 to 10 inches in thickness.

The C horizon 1s pale brown, very pale brown, or brown
coarse sand, loamy sand, sand, and loamy coarse sand.
Thin lenses of fine gravel are common. In small areas tex-
ture 1s gravelly loamy sand throughout, and in these areas
the C horizon 1s about 15 to 30 percent gravel, by volume.
In places there are a few cobbles below a depth of 44
inches. The soil is typically single grained, but in a few
places t}}e C horizon is massive. It is slightly acid in most
places, is neutral in some places, and mildly alkaline
below a depth of 40 inches in a few places.

Tujunga loamy sand, 0 to 5 percent slopes (TuB).
—This nearly level to gently sloping soil is on broad,
long alluvial fans. It has the profile described as rep-
resentative of the series.

Included with it in mapping are areas of Tujunga
gravelly loamy sand, 0 to 9 percent slopes, that gen-
erally are 10 to 20 acres in size. Also included are areas
of Hanford sandy loam, 0 to 2 perecnt slopes.

Runoff is slow to very slow. The hazard of water
erosion is slight, but the soil will blow if left unpro-
tected. The hazard of soil blowing is moderate to high
on bare soil. Available water capacity is 4 to 5 inches.

This soil is used for such irrigated crops as citrus,
grapes, small grains, and pasture plants. Capability
unit IIle-4 irrigated.

Tujunga gravelly loamy sand, O to 9 percent slopes
(TvC).—This nearly level to moderately sloping soil
occurs on long, broad, smooth alluvial fans. It has a
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profile similar to the one described as representative
of the series, but the content of fine gravel, to a depth of
36 to 40 inches, is about 15 to 30 percent, by volume.
Near Highland Avenue and Citrus Avenue north of
22d and Mountain Avenues, patches of this soil have a
dark grayish-brown or dark-brown surface layer.

Included with this soil in mapping are areas of
Soboba gravelly loamy sand. Also included are areas
of Delhi fine sand.

Runoff is very slow to slow. Available water capacity
is 3 to 4 inches. The hazard of erosion is slight because
of the gravelly surface layer.

This Tujunga soil is used for irrigated small grains
and pasture plants. It is a favored soil for lemons in
the west end of the survey area north of Foothill
Boulevard. Capability unit IVs-4 irrigated.

Vista Series

The Vista series consists of well-drained, steep soils
that formed on foothills in the uplands in material
weathered from granitic rock. Slopes are 30 to 50
percent. Elevation is 1,200 to 3,500 feet. Vegetation
is chamise and annual grasses and forbs. The average
annual precipitation is 12 to 16 inches, the mean an-
nual air temperature is 61° to 65° F, and the frost-
free season is 230 to 280 days. )

In a representative profile, the surface layer is
brown sandy loam or coarse sandy loam about 20
inches thick. The subsoil is yellowish-brown. coarse
sandy loam or sandy loam about 18 inches thick. De-
composed granitic rock is at a depth of 38 inches. Vista
soils are typically slightly acid in the surface layer
but become neutral with increasix}g depth. )

These soils are moderately rapidly perrpeable. Their
available water capacity is about 3 to 5 inches. Roots
can penetrate to a depth of 24 to 40 inches.

These soils are used mainly for spring livestock
grazing and watershed. )

Representative profile of Vista sandy loam, 30 to
50 percent slopes, in an area of Vista-Rock outcrop
complex, about three-fourths mile northwest of Rosen-
dale Avenue in La Loma Hills and about three-fourths
mile north of Riverside Freeway 395; NW1,NW1,
SW14 sec. 6, T. 2 S.,, R. 4 W; San Bernardino base
line and meridian:

A11—0 to 2 inches, brown (10YR 4/3) sandy loam, dark
brown (10YR 3/3) when moist; weak, medium, crumb
structure; soft, very friable, nonsticky and nonplastic;
many very fine and fine roots; many, very fine and
fine, interstitial pores; slightly acid; abrupt, smooth
boundary.

A12—2 to 11 inches, brown (10YR 5/8) coarse sandy
loam, dark brown (10YR 4/3) when moist; weak, me-
dium, crumb structure; slightly hard, very friable, non-
sticky and nonplastic; many very fine and fine roots;
many, very fine and fine, interstitial pores; slightly
acid; gradual, smooth boundary.

A13—11 to 20 inches, brown (10YR 5/3) coarse sandy
loam, dark brown (10YR 4/3) when moist; weak,
medium, granular structure; slightly hard, very fri-
able, nonsticky and nonplastic; common very fine and
fine roots; many, very fine and fine, interstitial pores;
shightly acid; clear, wavy boundary.

B21—20 to 29 inches, yellowish-brown (10YR 5/4) coarse
sandy loam, dark yellowish brown (10YR 4/4) when
moist; weak, medium, subangular blocky structure;

slightly hard, very friable, nonsticky and nonplastic;
few very fine and fine roots; many, very fine and fine,
interstitial and tubular pores; slightly acid; gradual,
wavy boundary.

B22—29 to 38 inches, yellowish-brown (10YR 5/4) sandy
loam, dark yellowish-brown (10YR 4/4) when moist;
massive; hard, friable, nonsticky and nonplastic; few
very fine roots; many, very fine, interstitial and tubu-
lar pores; neutral; abrupt, wavy boundary.

C—38 to 60 inches, brownish-yellow (10YR 6/6) decom-
posed granitic rock; neutral.

The A1l horizon is brown to dark grayish brown. In
places it is weak, medium, subangular blocky in the
lower part. This horizon is typically slightly acid, but it
is medium acid in spots or even neutral. Thickness ranges
from 12 to 20 inches but 1s about 20 1nches 1n most places.

The B2 horizon is yellowish brown, brown, or strong
brown fine sandy loam, sandy loam, or coarse sandy loam.
In most places, it has weak, fine to medium, subangular
blocky structure throughout, but in some places the lower
part is massive. It ranges from 12 to 20 inches 1n thick-
ness. In some places this horizon has a few thin clay films
on ped faces or lining the tubular pores, but in other
places the clay films occur as few to common, thin to mod-
erately thick bridgings between mineral grains.

The C horizon is brownish-yellow or other varicolored
decomposed granitic rock. Depth to weathered granite is
24 to 40 inches. Depth to hard rock is generally more than
60 inches but varies considerably within short distances.

Vista-Rock outcrop complex (Vr). —This steep com-
plex is mainly on uplands. It is about 50 percent Vista
sandy loam, 30 to 50 percent slopes, and 30 percent
rock outcrops. Vista sandy loam and rock outerops oc-
cur at random throughout each mapped area, but Vista
sandy loam commonly occurs on the side slopes, and
rock outcrops occupy the ridgetops and steeper parts
of the landscape.

Included with this complex in mapping are about
135 acres south and southwest of Loma Linda near
the Riverside County line where slopes are 10 to 15
percent and bedrock is not exposed. Also included are
small scattered patches of a soil similar to this soil
that has a subsoil of reddish-brown light sandy clay
loam and small areas of San Timoteo loam, 30 to 50
percent slopes, eroded.

Runoff is medium to rapid, and the hazard of erosion
is moderate.

This soil is used mainly for watershed but occasion-
ally it is used for grazing of livestock in spring. Capa-
bility unit VIIe-1 dryland.

Use and Management of the Soils

In this section the system of capability grouping
used by the Soil Conservation Service is discussed,
the soils in each capability unit are described, and
management suited to the soils in each unit is sug-
gested. The estimated acre yields of principal crops
and the Storie index rating of the soils are given. Use
of the soils for wildlife, engineering purposes, and
recreational development are discussed.

Capability Grouping

Some readers, particularly those who farm on a
large scale, may find it practical to use and manage
alike some of the different kinds of soils on their



28 SOIL SURVEY

farms. These readers can make good use of the capa-
bility classification system, a grouping that shows, in
a general way, the suitability of soils for most kinds
of farming.

The grouping is based on limitations of soils when
used for field crops, the risk of damage when they are
farmed, and the way the soils respond to treatment.
The grouping does not take into account major and
generally expensive landforming that would change
slope, depth, or other characteristics of the soils; does
not take into consideration possible but unlikely major
reclamation projects; and does not apply to rice, cran-
berries, horticultural crops, or other crops that re-
quire special management.

Those familiar with the capability classification can
infer from it much about the behavior of soils when
used for other purposes, but this classification is not
a substitute for interpretations designed to show suit-
ability and limitations for range, for engineering, or
for other purposes.

In the capability system, all kinds of soil are grouped
at three levels: the class, the subclass, and the unit.
These are discussed in the following paragraphs.

CAPABILITY CLASSES, The broadest groups, are des-
ignated by Roman numerals I through VIII. The nu-
merals indicate progressively greater limitations and
narrower choices for practical use, defined as follows:

Class I soils have few limitations that restrict their
use.

Class II soils have moderate limitations that reduce
the choice of plants or that require moderate con-
servation practices.

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

Class IV soils have very severe limitations that re-
duce the choice of plants, require very careful
management, or both,

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their
use largely to pasture, range, woodland, or wild-
life habitat. (None in San Bernardino County,
Southwestern Part.)

Class VI soils have severe limitations that make
them generally unsuited to cultivation and limit
their use largely to pasture or range, woodland, or
wildlife habitat.

Class VII soils have very severe limitations that
make them unsuited to cultivation and that re-
strict their use largely to pasture or range, wood-
land, or wildlife habitat.

Class VIII soils and landforms have limitations that
preclude their use for commercial plants and re-
strict their use to recreation, wildlife habitat,
water supply, or to esthetic purposes.

CAPABILITY SUBCLASSES are soil groups within one

class; they are designated by adding a small letter,
e, w, s, or ¢, to the class numeral, for example, ITe. The
letter ¢ shows that the main limitation is risk of ero-
sion unless close-growing plant cover is maintained;
w shows that water in or on the soil interferes with

plant growth or cultivation (in some soils the wetness
can be partly corrected by artificial drainage) ; s shows
that the soil is limited mainly because it is shallow,
droughty, or stony; and ¢, used in only some parts of
the United States, shows that the chief limitation is
climate that is too cold or too dry.

In class I there are no subclasses, because the soils
of this class have few limitations. Class V can con-
tain, at the most, only the subclasses indicated by w,
s, and ¢, because the soils in class V are subject to
little or no erosion, though they have other limitations
that restrict their use largely to pasture, range, wood-
land, wildlife habitat, or recreation.

CAPABILITY UNITS are soil groups within the sub-
classes. The soils in one capability unit are enough alike
to be suited to the same crops and pasture plants, to
require similar management, and to have similar pro-
ductivity and other responses to management. Thus,
the capability unit is a convenient grouping for mak-
ing many statements about management of soils.

Capability units in California are given Arabic
numbers that suggest the chief kind of limitation
responsible for placement of the soil in the capability
class and subclass. For this reason, some of the units
within the subclasses are not numbered consecutively,
and their symbols are a partial key to some of the soil
features. Except for class I, numerals are used to des-
ignate units within the classes and subclasses as
follows:

0. A limitation caused by sand and gravel in the
substratum that limits root penetration. (Not
used in this soil survey.)

1. An actual or potential erosion hazard.

2. A limitation of wetness caused by poor drain-
age or flooding.

3. A limitation caused by slow or very slow per-
meability of the subsoil or substratum. (Not
used in this soil survey.)

4. A limitation caused by coarse soil texture or
excessive gravel.

5. A limitation caused by a fine or very fine tex-

tured surface layer. (Not used in this soil sur-

vey.)

A limitation caused by salt or alkali.

A limitation caused by cobbles, stones, or rocks.

A limitation caused by nearly impervious bed-

rock or hardpan within the effective rooting

depth.

9. A limitation caused by low fertility or by tox-
icity. (Not used in this soil survey.)

Soils in capability classes V through VIII are given
the unit 1.

w;

Land resource areas

A land resource area is a broad geographic area
that has a distinct combination of climate, soils, man-
agement needs, and cropping systems. The 48 con-
terminous States in the Nation have been divided into
156 land resource areas. Parts of one of these areas
are in San Bernardino County, Southwestern Part.
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This area and its number is Southern California Coast-
al Plain (19). Only small parts of Southern Cali-
fornia Mountains (20) occur in this survey area. These
areag are along the northern and eastern boundaries
adjacent to the San Bernardino National Forest and
are included with the discussion of the land resource
area (19). Southern California Coastal Plain for con-
venience.

It is necessary to make assumptions that affect man-
agement in a land resource area if soils are to be placed
consistently in capability units. In the paragraphs that
follow, those land resource areas having parts within
San Bernardino County, Southwestern Part, are
described so that local farming can be related to the
resource areas. Following the description of the re-
source area is a list of those conditions typical of the
area that guided placement of the soils in capability
classes and units.

Land Resource Area 19. — This land resource area
makes up nearly all of the survey area. The soils
formed under grasses and oaks in many of the areas.
In some areas, however, the vegetation was chaparral
and brush that had an understory of annual grasses
and forbs. The soils in the southwestern part of the
survey area are steep and are on complex marine and
nonmarine formations. They are in upland areas that
are hilly in many places. In other areas, steep soils
on uplands formed in material weathered from gran-
itic and schistose rocks. The areas are traversed by
long, narrow, intermittent stream channels of the
Santa Ana River and its major tributaries. Terraces
occur near Timoteo Wash, Cajob Wash, Deer Creek,
and Yucaipa Creek. In the middle part of the survey
area are tracts near Chino, Ontario, Cucamonga, Fon-
tana, San Bernardino, Redlands, and Mentone.

Throughout the area, elevation ranges from 600 to
3,000 feet. Summers are hot and dry. Winters are cool
and moist. Precipitation ranges from 12 to 18 inches
and varies from year to year. Supplemental irrigation
is necessary for best continued year-round production.
In the small included foothills and mountain areas
along the northern and western boundaries, elevation
ranges from about 3,000 to nearly 6,000 feet. Precipi-
tation is 14 to 25 inches, and the growing season is
150 to 210 days.

The major properties that limit the use of these
soils are coarse texture, steep slopes, pebbles, shallow
depth to bedrock, cobblestones, or stones in the soil,
and susceptibility to erosion.

The soils in Land Resource Area 19 are placed in
capability units on the assumption that the following
conditions exist:

1. The temperature generally is mild, and the frost-
free period ranges from 230 to 310 days. Frosts
occur locally, but protection is provided for crops
that have a high cash value. Strong winds are likely
to cause soil blowing on all sandy soils during the
period when leveling is done for irrigation and until
crops are established. Soil blowing is particularly
a problem in the middle and western part of the
Southwestern Part of San Bernardino County. Wa-
ter erosion also is a hazard. Good conservation prac-

tices are used for control of soil blowing and to
protect the soils from water erosion.

2. Irrigation water is available for most irrigable
land from wells, local reservoirs, or sources outside
the land resource area. Much of the acreage inten-
sively cropped is under irrigation. Irrigation is gen-
erally being expanded as quickly as water becomes
available. Reasonable precautions are taken to con-
serve water. Rainfall generally is adequate for leach-
ing so that most soils are not affected by accumu-
lations of salt. If the water supply is salty, drain-
age and leaching by rainwater are sufficient to min-
imize damage to crops that are sensitive to salt. In
some parts near Mentone and Chino Hills, rainfall
is adequate for dryland grains. Only here are the
soils of this resource area classified on the basis of
their capability for dryland crops as well as for
irrigated crops.

3. Drainage and flooding generally are not a prob-
lem, though some areas require further control of
flooding. Flooding along the major streams has been
reduced through flood-control works. As a result
flooding does not now affect management of the soils
or the kind of cropping systems used.

4. Soils that contain salts and alkali are dark col-
ored and somewhat poorly drained and occur on
some level alluvial fans. In these areas irrigation
water is generally expensive, and suitable outlets for
extensive drainage systems are not readily avail-
able. No change in cost of water is expected in the
near future. These soils are classified on the basis
that no more than a limited amount of leaching and
reduction of salts or alkali are possible.

5. A wide variety of the common orchard, field,
vineyard, and fruit crops is grown.

6. A moderately high level of management is used.

Management by capability units

In the following pages, the capability units in
San Bernardino County, Southwestern Part, are de-
scribed and suggestion for use and management of
the soils are given. Soil series names are mentioned
in each capability unit, but this does not mean that all
mapping units of the series are in that particular
capability unit. To determine the soils in each unit,
refer to the “Guide to Mapping Units” at the back of
this soil survey.

In the following descriptions of the capability units,
the available water capacity applies to the effective
root zone or to the depth that plant roots generally
penetrate.

General management practices. — All soils need
green manure, crop residue, and other organic matter
that help to maintain favorable soil structure, tilth,
plant nutrients, and infiltration rates. Except for soils
in orchards, crop rotation should be used to control the
buildup of pests and disease and depletion of plant
nutrients. This occurs if a single crop is grown for a
number of years. If tillage is kept to a minimum, struc-
ture and infiltration are improved. All crop residue
should be returned to the soil.
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Nitrogen is needed for all crops but alfalfa and
other legumes, which respond to phosphate fertilizer.
Barnyard and poultry manures should be added if
available. Orchards and vineyards may need special
fertilizers or certain trace elements.

CAPABILITY UNIT I IRRIGATED

This capability unit consists of very deep, well-
drained or somewhat poorly drained, nearly level soils
of the Chino, Chualar, Grangeville, Hanford, San
Emigdio, and Sorrento series. These soils are on broad
alluvial fans, low terraces, and valley bottoms. Their
surface layer is sandy loam, fine sandy loam, silt loam,
or clay loam. The Grangeville and San Emigdio soils
are fine sandy loam throughout, and the Hanford soil
is sandy loam throughout. The Chualar and Sorrento
soils are clay loam in the surface layer and subsoil,
and the Chino soil is silt loam over silty clay loam.

Roots can penetrate to depths of 60 inches or more.
Permeability is moderately rapid to moderately slow.
The available water capacity is 7.5 inches or more.

The surface layer in these soils ranges from slightly
acid to moderately alkaline. The lower layers tend to
be more alkaline than the surface layer, and in some
areas they are calcareous. Problems related to reaction
or to lime are minor. The hazard of erosion is none to
slight. In the Chino and Grangeville soils, the original
drainage has been improved by pumping ground water
to lower the water table, and wetness is no longer a
problem. These are better than other soils in the survey
area for farming.

All of the soils in this unit are well suited to all
crops that are adapted to the climate.

Furrows, borders, or sprinklers can be used for
irrigating, depending on the soil and the particular
crop. If water is applied by borders or furrows, the
goil needs to be smoothed or leveled to a uniform grade.
Also, before deep leveling cuts are made, the soil depth
should be checked. The length of runs for furrows and
borders and the rate of application by sprinklers varies
with the soil texture and the head of water. Enough
water should be applied to wet the soil evenly to the
rooting depth of the crop grown. A soil auger, shovel,
or metal probe can be used to check the depth that
water penetrates. Application should be timed so that
the crop receives enough water but not too much.

CAPABILITY UNIT Ile-1 IRRIGATED

This capability unit consists of very deep, well-
drained, gently sloping to moderately sloping soils of
the Chualar, Garretson, Greenfield, Hanford, Oak
Glen, Ramona, San Emigdio, and Sorrento series.
These soils occupy alluvial fans and terraces through-
out the southwestern and middle parts of the survey
area. Their surface layer is coarse sandy loam, gravelly
sandy loam, sandy loam, fine sandy loam, very fine
sandy loam, or clay loam. Some of the soils have fairly
uniform texture throughout the profile, but others
have slight to moderate increases in clay content in
the subsoil.

Roots can readily penetrate to a depth of 60 inches
or more. Permeability is moderately rapid, moderate,
or moderately slow. Available water capacity is more

than 5.0 inches. The surface layer ranges from slightly
acid to moderately alkaline. Some of the soils are
calcareous throughout. Lime-induced chlorosis is not
a pllc'oblem, and the hazard of erosion is slight to mod-
erate.

These soils are well suited to all crops that are
suitable for the climate of the area. Good manage-
ment is needed to keep erosion to a minimum.

Sheet and rill erosion can be controlled by applying
irrigation water in borders or furrows placed across
the slope. Water should be applied in proper amounts
and in a way that does not erode the soil. The furrows
should be of moderate length. When slopes are more
than 2 percent, sprinkler irrigation is probably the
best method to apply water and yet keep erosion to
a minimum. The irrigation system should be designed
so that water is applied at a rate no greater than the
soil can take in.

CAPABILITY UNIT Ile-4 IRRIGATED

Hilmar loamy fine sand is the only soil in this capa-
bility unit. It is very deep, somewhat poorly drained,
and nearly level. It is in areas near Ontario. Drainage
has been improved by pumping ground water to lower
the water table. The upper part of the underlying ma-
terial is loamy sand, and the lower part is loam and
thin strata of sandy loam and loamy sand.

Roots can penetrate to a depth of more than 60
inches. Permeability is rapid in the upper part of the
profile and slow in the lower part. The available water
capacity is about 6 to 7 inches. The soil is moderately
alkaline throughout and strongly calecareous in the
lower part. Slopes are less than 2 percent. The hazard
of water erosion is slight, but the hazard of soil blow-
ing is high.

Hilmar loamy fine sand is suited to all crops that are
suited to the climate.

Protection for new seedings of alfalfa can be pro-
vided by seeding the alfalfa directly in standing grain
stubble to keep soil disturbance from wind to a mini-
mum. Stubble mulch left on the surface helps to keep
the soil from blowing. All crop residue should be re-
turned to the soil. Vegetation left on abandoned fields
helps to keep the soil in place, especially during periods
of high winds.

Windbreaks around farmsteads and field boundaries
provide protection from the wind. Among the plants
suitable for windbreaks are blue gum, dwarf blue gum,
Arizona cypress, and Aleppo pine.

Irrigation water can be applied by a furrow, border,
or sprinkler system. Sprinklers are well suited. The
water should be applied more often than on soils in
capability unit I irrigated, because the available water
capacity of this soil is somewhat lower. Water is ap-
plied according to the crop needs. Because lower layers
are slowly permeable layers, water should be applied
with care to avoid causing a high water table, which
once existed.

CAPABILITY UNIT Ille-1 IRRIGATED
This capability unit consists of very deep, well-

drained, gently sloping to strongly sloping soils of the
Chualar, Greenfield, Hanford, Oak Glen, Ramona,
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and San Emigdio series. These soils are on alluvial
fans and terraces near the Chino Hills, Redlands,
Loma Linda, and Yucaipa. Their surface layer is
coarse sandy loam, sandy loam, or clay loam, and the
material below it is gravelly sandy loam, sandy loam,
or clay loam.

Roots can penetrate to a depth of 60 inches or more.
Permeability is moderately rapid or moderately slow.
The available water capacity ranges from 5 to 11
inches. These soils are slightly acid to moderately
alkaline. Slopes range mostly from 9 to 15 percent.
The hazard of erosion is slight to high.

Suitable irrigated crops for these soils are grapes,
pasture plants, and small grains. The soils are suited
to dryland small grain, such as barley and oats. All
but the Oak Glen soil which has a shorter growing
season are suited vo citrus. The Oak Glen soil however,
is suited to apple trees.

Irrigation water must be applied carefully for con-
trol of erosion. Furrows, if used, should be of moderate
length. The volume of water should be small, and
water should be applied in a way that does not erode
the soil. On the Chualar, Greenfield, Hanford, Ramona,
and San Emigdio soils, the furrows should be placed
across the slope or on the contour. On the Chualar and
Ramona soils, cuts made for terracing, leveling, or
smoothing should be no more than 12 or 18 inches
deep. The subsoil in some areas of these soils has less
favorable texture or structure, and irrigation would
be difficult in such areas. Sprinkler irrigation is prob-
ably the best method to apply water on the steeper
soils and keep erosion to a minimum. The water should
be applied at a rate no greater than the soils can
take in.

CAPABILITY UNIT Il{e-4 IRRIGATED

This capability unit consists of very deep, somewhat
excessively drained, nearly level to gently sloping soils
of the Delhi and Tujunga series. These soils are on
alluvial fans near Colton, the Ontario International
Airport, and throughout the middle and eastern parts
of the survey area. Their surface layer is loamy sand
to fine sand. Below this is sand and coarse sand that
extends to a depth of 60 inches or more.

Permeability of the underlying material is rapid.
Available water capacity is about 4 to 5 inches. These
soils are slightly acid throughout. Slopes are mostly
0 to 5 percent, and the hazard of soil blowing is mod-
erate to high. Protection from both soil blowing and
water erosion are needed. Vineyards are easily dam-
aged by soil blowing.

These coarse-textured soils are better suited to
citrus, grapes, alfalfa, pasture, and small grains than
to most other crops. They are droughty and rapidly
permeable. Frequent irrigation is needed but over-irri-
gation should be avoided. Sprinklers are well suited,
but if borders or furrows are used, the runs should
be short.

In many areas of Delhi soil, hummocks have been
formed by the wind. These hummocks should be
smoothed before irrigation water is applied. Protec-
tion for new seedings of alfalfa can be provided by

seeding the alfalfa in standing grain stubble in the
field. Returning all crop residue to the soil and, where
feasible, leaving stubble mulch on the surface helps
to keep the soil from blowing. Leaving weeds on aban-
doned fields helps to hold the soil in place during
periods of high winds.

Windbreaks can be used around farmsteads and the
boundaries of fields to provide protection from the
wind. Among the plants suitable for windbreaks are
bamboo, reedgrass (Arundo donax), Arizona cypress,
aethel or evergreen tamarisk, and Aleppo pine.

CAPABILITY UNIT HlIe-8 IRRIGATED

Moderately deep, moderately well drained, gently
sloping to moderately sloping soils of the Monserate
series are in this unit. These soils are on alluvial fans
south of Loma Linda. The surface layer is sandy loam
or fine sandy loam, and the subsoil is clay loam that
overlies a silica-indurated layer. Below is coarse sandy
loam that extends to a depth of 60 inches or more.
Permeability is moderately slow above the hardpan.
The depth to which roots can penetrate is limited by
a hardpan made up of silica-cemented layers. Roots
can penetrate deeper than 30 to 40 inches only through
fractures in the hardpan. The available water capacity
is about 4 to 7 inches.

Suitable crops for irrigated areas are alfalfa, small
grains, pasture plants, and other shallow-rooted plants.
The hardpan should be ripped, blasted, or dug out be-
fore orchard crops or vineyards are established.

Because the depth of the soil is limited, irrigation
water needs to be applied carefully. Frequent, light
applications of water help prevent a perched water
table and reduce aeration. Sprinklers are well suited.
If leveling is done, deep cuts that expose the hardpan
should be avoided. Cementation of the hardpan varies
from place to place. In most places roots and water
cannot penetrate the hardpan, but in some places they
can penetrate it with difficulty. The soils can be made
more permeable to water and effective depth increased
by the use of ripping equipment to shatter the pan.

CAPABILITY UNIT IIls-4 IRRIGATED

This capability unit consists only of Metz coarse
sandy loam, 2 to 9 percent slopes. This soil is very
deep and somewhat excessively drained. It is on allu-
vialdfans near Redlands. The lower layers are gravelly
sand.

Roots can penetrate to a depth of 60 inches. Per-
meability is rapid. The surface layer is mildly alkaline
and strongly calcareous. Slopes range from 2 to 9 per-
cent, and the hazard of erosion is slight. The hazard
of soil blowing is slight to moderate in unprotected
areas.

This soil is well suited to citrus, grapes, small grains,
alfalfa, and pasture plants.

A sprinkler system of irrigation is well suited, but
if borders or furrows are used, the runs should be
short. In this way, the water is distributed evenly
throughout the root zone. The soil is droughty; fre-
quent irrigation is needed, but overirrigation should
be avoided.
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CAPABILITY UNIT I1Is-6 IRRIGATED

This capability unit consists only of Grangeville
fine sandy loam, saline-alkali. Areas of this soil are
near Loma Linda near the Tri-City Airport. This soil
is very deep and somewhat poorly drained, but drain-
age has been improved in recent years by pumping
that has lowered the water table over much of the
area. The content of salts is moderate, but the soil is
strongly affected by sodium. The lower layers are
mottled, calcareous fine sandy loam.

Roots can penetrate to a depth of 60 inches or more.
Permeability is moderately rapid. The available water
capacity is about 7 to 9 inches. Reaction is strongly
alkaline. Soluble salts and sodium salts occur through-
out the profile. Slopes are less than 2 percent, and the
hazard of erosion is slight.

If the content of salts is reduced by proper manage-
ment, this soil is suited to most irrigated crops grown
in the survey area. If the content of salts is not re-
duced, this soil is suited only to pasture of salt- and
alkali-tolerant grass.

Irrigation can be done with furrows, borders, or
sprinklers. Applying more water than the crops re-
quire leaches out excess salts and keeps the salt content
to a minimum. In areas that have suitable outlets, tile
drains may be needed to aid the leaching process. In
addition to leaching for reclamation of this soil, soil
amendments, such as gypsum or sulfur, are generally
required for alkali reduction.

CAPABILITY UNIT I1Is-8 IRRIGATED

This capability unit consists only of Merrill silt loam.
This soil is somewhat poorly drained. It is on alluvial
fans near the Chino Hills. It is moderately deep to
weakly cemented material that contains many ex-
tremely hard nodules, which are cemented with silica
and lime. Below this material is calcareous gray loam
that extends to a depth of 60 inches. Root penetration
is limited by the weakly cemented material made up of
gilica and lime cemented layers. Roots can penetrate
deeper than 25 to 40 inches only with difficulty. Per-
meability is slow, and the available water capacity is
about 4 to 7 inches. This soil is moderately alkaline
throughout. It is essentially free of harmful accumu-
lations of salts and alkali. Slopes are 0 to 2 percent,
and the hazard of erosion is slight. Drainage has been
improved by pumping ground water for irrigation and
as a result lowering the water table.

Suitable irrigated crops are alfalfa, small grains,
and pasture plants. In places the cemented layer needs
to be ripped, blasted, or dug out before orchards or
vineyards can be established. Such action also in-
creases permeability and the depth to which roots can
penetrate.

Because the depth of the soil is limited, irrigation
water should be applied carefully. Frequent light ap-
plications of water help prevent the formation of a
perched water table and reduce aeration. Sprinklers
are well suited. If soil is leveled, deep cuts that expose
the cemented materials should be avoided. Cementation
of the hardpan varies from place to place. In a few

places roots and water cannot penetrate the hardpan,
but in most places they can penetrate it along seams,
cracks, and points of weakness.

CAPABILITY UNIT IVe-1 IRRIGATED

This capability unit consists of only Ramona sandy
loam, 15 to 30 percent slopes, eroded. This is a very
deep, well-drained, moderately steep soil mainly near
Redlands and Dunlap. It has a surface layer of sandy
loam and a subsoil of clay loam.

Roots can penetrate to a depth of 60 inches. Per-
meability is moderately slow. Available water capacity
is 8 to 9 inches. Reaction is slightly acid in the surface
layer and neutral below. Much of the area is eroded,
and the hazard of erosion is moderate to high.

Sprinklers should be used for irrigating this soil.
The sprinkler system should be designed so that the
water is applied at a rate no greater than the soil can
take in. In this way, excessive runoff is prevented and
erosion is controlled.

CAPABILITY UNIT IvVe-1 DRYLAND

This capability unit consists of shallow to very deep,
somewhat excessively drained or well drained, strongly
sloping to moderately steep soils of the Cieneba, Fon-
tana, Nacimiento, and Oak Glen series. These soils are
on alluvial fans, high terraces, and in uplands at an
elevation higher than 800 feet. They are near the
Chino Hills, San Bernardino National Forest, Yucaipa,
and Redlands. Their surface layer is sandy loam, grav-
elly sandy loam, or clay loam. Some areas have some
bedrock outcrops. In most places, roots can penetrate
from a depth of about 22 inches to more than 60 inches,
but not in the shallow Cieneba soils. Permeability is
rapid, moderately rapid, or moderately slow. Avail-
able water capacity is generally about 4 to 9 inches,
but in Cieneba soils it is about 1 to 8 inches. The sur-
face layer and the material below are slightly acid to
moderately alkaline. Slopes range from 9 to 30 percent,
and the hazard of further erosion is slight to high.

The soils in this unit are suited to dryfarmed crops,
such as barley and oats. The Oak Glen soil is suited
to apples. Stubble mulching and tillage across the
slopes are needed to protect the areas from sheet and
rill erosion and to keep gullies from forming. Excess
water can be safely removed from these soils and ero-
sion reduced through use of diversions that have sta-
bilized outlets. Soils in this unit need such practices
as tillage, stubble mulching, contour stripcropping, and
crop rotation.

CAPABILITY UNIT 1Vs-4 IRRIGATED

This capability unit consists of very deep, excessive-
ly drained and somewhat excessively drained, nearly
level to moderately sloping soils of the Tujunga series.
These soils are near San Bernardino and Upland and
throughout the middle and northeastern parts of the
survey area. Their surface layer is gravelly loamy
sand. Below is very stony loamy sand or gravelly
coarse sand that extends to depths of 60 inches or
more. Roots penetrate to a depth of 60 inches or more.
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Permeability in the subsoil is rapid or very rapid.
Available water capacity is about 2 to 4 inches. The
soils are slightly acid throughout. Slopes range from
0 to 9 percent, and the hazard of erosion is slight to
moderate.

Suitable crops for irrigated areas are citrus, grapes,
alfalfa, pasture plants, and small grains,

Because of their coarse texture, these soils are rap-
idly permeable and droughty. Frequent irrigation is
needed, and sprinklers are well suited. Over irriga-
tion should be avoided. If borders or furrows are used
in applying irrigation water, the runs should be short.
In this way, the soil profile is wetted at a more equal
depth from the point of entry, in the check or furrow,
to the end of the run.

CAPABILITY UNIT IVs-7 IRRIGATED

This capability unit consists only of Greenfield cob-
bly sandy loam, 5 to 15 percent slopes. This soil is very
deep and well drained. It is near Crafton Hills.

Permeability is moderately rapid. The available
water capacity is about 7 to 8 inches. The soil is slight-
Iy acid in the surface layer and subsoil and neutral in
the substratum. The hazard of further erosion is slight.

Suitable crops for irrigated areas are citrus, vine-
yards, pasture plants, and small grains. Tillage is very
difficult because of cobblestones on the surface.

Irrigation water should be applied by sprinklers or
furrows across the slope or on the contouyr. Sprinkler
irrigation is the most practical way to apply water in
the steeper areas. Water should be applied at a rate
no greater than the soils can take in.

CAPABILITY UNIT VIe-1 DRYLAND

This capability unit consists of moderately deep to
very deep, well-drained, moderately steep to steep soils
of the Alo, Fontana, Nacimiento, San Timoteo, and
Soper series. These soils are mostly in the southwest-
ern part of the survey area. The surface layer is
gravelly sandy loam, gravelly loam, loam, clay loam,
or clay. The underlying material is generally similar
to the surface layer, but Soper soils have a subsoil of
gravelly sandy clay loam. Some of the soils are grav-
elly, and in a few places bedrock crops out on the Fon-
tana soil.

Roots can penetrate to a depth between 22 and 60
inches. Permeability of the subsoil is moderately rapid,
moderate, moderately slow, or slow. Available water
capacity is about 8 to 7 inches. Most soils in this unit
are slightly acid to moderately alkaline. Slopes range
from 15 to 50 percent. The hazard of further erosion
is generally slight to moderate but is moderate to high
on the San Timoteo soil.

These soils are suitable for seeded dryland pasture,
spring grazing of livestock and wildlife habitat. Be-
cause they are steep, these soils are not suited to culti-
vated crops. Moderate grazing by livestock in spring
maintains and improves the plant cover. Where range
plants have been depleted by heavy grazing, fire, or
other causes, the seeding of suited annual or perennial
grasses and legumes improves the amount and quality

of plants that provide forage and food for wildlife,
Where there are heavy infestations of brush, the con-
trol of brush should precede seeding, but generally
br}ish control is not needed, except on the San Timoteo
soil,

CAPABILITY UNIT VIs-1 DRYLAND

This capability unit consists of very deep, excessive-
ly drained, gently sloping to moderately sloping soils
of the Soboba series. These soils are on alluvial fans
near Mentone and San Bernardino. Their surface layer
is generally locamy sand or stony loamy sand. The
underlying material is very stony sand. Roots pene-
trate to a depth of 60 inches or more. Permeability is
very rapid, and the available water capacity is about
2 to 3 inches. The hazard of erosion is slight.

The soils in this unit are suited to spring grazing of
livestock, some citrus crops, dryland seeded pasture,
and wildlife habitat. Moderate grazing helps maintain
and improve the plant cover. Where the plant cover
has been depleted by heavy grazing or fire, brush con-
trol and seeding with suited annual or perennial
grasses and legumes help improve the amount and
quality of plants that provide forage and wildlife food.

CAPABILITY UNIT VIIe-1 DRYAND

This capability unit consists of shallow to moder-
ately deep, excessively drained, somewhat excessively
drained or well-drained, steep soils of the Cieneba,
Crafton, Friant, Gaviota, Saugus, Soper, Tollhouse,
and Vista series. These soils are mostly in the areas
around Crafton Hills, Chino Hills, Loma Linda, and
Redlands, but they are also in areas of foothills that
border the San Bernardino National Forest and of
mountains east of Yucaipa. Their surface layer is
sandy loam, fine sandy loam, or gravelly loam. The
underlying layer is generally similar to the surface
layer, but the Soper soil has a subsoil of gravelly sandy
clay loam. Exposed bedrock covers areas of the Cien-
eba, Friant, Crafton, and Gaviota soils.

Roots can penetrate to depths between 10 and 40
inches. Permeability ranges from moderately slow to
rapid. Available water capacity is about 1 to 5 inches.
Most soils in this unit are slightly acid to moderately
alkaline. Slopes range from 30 to 50 percent, and the
hazard of further erosion is moderate to high.

Because of the slopes, the moderate to high erosion
hazard, rock outcrops, and shallowness, these soils are
not suited to cultivated crops. They are used for spring
grazing of livestock and wildlife habitat. Controlled
grazing by livestock or wildlife helps to maintain and
improve the plant cover. The cost of brush control
and seeding to improve the range generally is not
warranted because the soils are steep. Erosion control
and fire protection are helpful in places.

CAPABILITY UNIT VIIiw-1 DRYLAND

Only Psamments and Fluvents, frequently flooded,
are in this unit. They consist of sand and gravel and
cobbles in channels of larger streams and their tribu-
taries. The areas occur throughout the survey area.
The soil material is excessively drained, though areas
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are commonly flooded part of the year. Sorting, scour-
ing, and redeposition of soil material occur annually.
Fresh alluvium is continuously added and removed
through flooding and streambank erosion. The areas
are free of vegetation or are sparsely covered with
annuals, brush, and willows. In places the vegetation
is removed when the stream flow is heavy.

Areas of Psaraments and Fluvents, frequently
flooded, have no value for farming, but they are valu-
able as infiltration beds and for storing ground water.
They are used as a source of commercial sand and
gravel to be used for concrete aggregate, fill material,
or for other engineering purposes.

Estimated Yields

This section gives estimated yields of the principal
crops grown in San Bernardino County and some of
the management practices used to obtain those yields.
The estimates given in table 2 are mainly for irrigated
crops. They are based on observations made by soil
scientists, on comparisons with crops grown on similar
soils, on information furnished by farmers, and on
suggestions by crop specialists of the Federal Exten-
sion Service and the Soil Conservation Service. Data
from Federal and county census records were also re-
viewed and considered. Only soils that are intensively
cropped are listed in table 2.

Among the factors considered in making the esti-
mates were the soil and climatic requirements of the
crops, the probable crop yields and quality of the crop
produced under the moderately high level of manage-
ment commonly used in the survey area, and the prob-
able productive life of perennial crops. Estimated
yvields for dryfarmed crops assume that rainfall is
likely to vary widely from month to month and from
year to year.

The crops listed in table 2 are those that are most
commonly grown, and the yields shown are represen-
tative of the most extensive area of the various soils
listed. Specialty crops grown intermittently on a small
acreage are excluded. The yields in the table are aver-
ages, and in any one year actual yields may be higher
or lower than those listed. The yields also do not apply
to individual parcels of land, and care is needed in
applying the ratings to a specific site.

Information provided in this section on yields and
management practices will be most useful immediately
and is based on existing technology. New develop-
ments in crop breeding, use of fertilizer, tillage, and
control of insects and disease will make obsolete some
information on management. Newer and better prac-
tices can always be substituted, and the State and
Federal farm advisory services can provide the latest
information available.

The management commonly practiced for most crops
grown in the survey area includes proper preparation
of the seedbed and control of weeds, diseases, insects,
and pests. The better suited, more desirable varieties
of crops are grown, and preparation of the seedbed,
planting, harvesting, pruning, tillage, irrigation, and
other management practices are done at the proper
time and in the proper order.

The paragraphs that follow give the cropping se-
quence, the rate of planting and fertilization, and
average amount of irrigation water needed for the
crop yields indicated.

Citrus. — Navel and Valencia oranges, grapefruit,
and lemons are planted at a rate of 90 to 100 trees per
acre. Applications of 100 to 150 pounds of nitrogen2
per acre are applied based on results indicated by leaf
analysis. A foliar spray of zinc and manganese micro-
nutrients is applied in the spring at rates indicated by
leaf analysis. Iron deficiency in citrus is common on cal-
careous soils, and treatment is ordinarily applied ac-
cording to the results of leaf analysis. In areas where
the problem exists, overirrigation tends to accentuate
iron deficiency.

For citrus, 5 to 6 inches of irrigation water per
month is used during the peak season of water use.
Irrigation water is applied by furrows and sprinklers.
The irrigation method is determined by relief, soil
texture, and other factors. Pest control for citrus re-
quires intensive treatment. Weeds are controlled with
herbicides or by cultivation.

Frost protection is needed during cold winter nights.
Good air drainage is important in preventing the for-
mation of cold-air pockets. Wind machines, orchard
heaters, and warm irrigation water are used to raise
the temperature above the point at which citrus
freezes. Lemons begin freezing at 29.5° to 30.5°,
orang%s at 28.5° to 29.5°, and grapefruit at 28.0° to
29.0° F.

Apples. — Rome Beauty is the principal variety,
but Red Delicious, Golden Delicious, and Gravenstein
varieties are also grown. Nitrogen is applied at the
rate of 70 to 90 pounds per acre per year. Organic
fertilizers are often used. Micronutrients such as zine
are used when leaf analysis indicates the need. Irriga-
tion water is applied at the rate of 5 inches per month
during the growing season. Sprinkler and furrow irri-
gation systems are used. Sprinklers are recommended
on sloping soils. A cover crop of Blando brome or Cuca-
monga brome seeded at a rate of about 10 pounds
per acre helps to prevent the soils from eroding. Culti-
vation is held to a minimum, and mulch tillage is
practiced. Weeds are controlled mainly by mowing and
cultivation. Pests and plant diseases are controlled by
spraying. The best commercial preduction is limited
to elevations of about 3,500 feet or higher. Diversions
and open drains are needed to control erosion from
excess runoff and require annual maintenance. Apples
are harvested between September 15 and November 30.

Wine grapes. — Grapes are grown only for wine in
the survey area. Adapted varieties of red, white, and
Zinfandel grapes are grown. Nearly all vineyards are
irrigated. About 1.0 to 1.5 acre-feet of water is ap-
plied late in spring. A second irrigation is generally
needed in dry years. Water is applied by portable
sprinkler systems designed to accommodate intake
rate of the soil.

Cover crops such as Cucamonga brome, planted at
rates of 8 to 10 pounds of seed per acre, help protect
the soils from soil blowing and water erosion during
the winter and early spring months. Sweep-type culti-

2 Fertilizer recommendations refer to the elemental form.



TABLE 2. — E'stimated average acre yields of the principal irrigated crops

[Estimates are for the most extensive area of the listed soil, and only soils that are widely used for crops are listed. Dashes indicate that the crop is not
grown extensively on the soil]

Grape- Wine Alfalfa, Onions Irrigated Oat

Soil Oranges fruit Lemons Apples grapes (greer)x— (dry) Potatoes | pasture hay Barley
chop
55-pound 52-pound 55-pound 40-pound 55-pound 100-pound Anvmal-
boxes bozes boxes bozes Tons T'ons? sacks sacks unat-montha? Tons Cwt
Chino silt loam. ... 500-550 | 600-750 7.0-9.0 40-48 | 800-1000 450-500 18-22 2.5-3.5 14-17
Chualar clay loam, 0 to 2 percent slopes.....| 400450 | 550-650 32-40 || 14-18 2.0-3.0 12-15
Chualar clay loam, 2 to 9 percent slopes...... 350—400 | 450-550 |- | e 24-32 || 12-18 2.0-3.0 9-12
Chualar clay loam,

9 to 15 percent slopes.._.._.. ... 300-350 | 400-500 | ... .| 16-24 12-18 15-2.5 7-10
Delh fine sand - 300400 | 650-800 600-700 ... 6.5-8.5 24-32 | 300-450 200-300 6-10 10-2.0 4-8
Garretson very fine sandy loam,

2 to 9 percent slopes_........___.____._. ... 450-500 | 800900 | .| ... 7.0-9.0 32-40 | . 350—400 1620 2.0-3.0 13-16
Grangeville fine sandy loam.........___. R 450-500 | 600-700 | .. | 6.5-8.5 40-48 | 800-1000 450-500 18-22 2.0-3.0 12-15
Grangeville fine sandy loam, saline-alkali..| .. .| . 31624 | 812 | o
Greenfield sandy loam,

2 to 9 percent slopes_.__.. .. .. .. ... 500-550 | 700-850 650-750 |.... ... . 7.0-9.0 3240 | .. . 350-450 18-22 2.0-3.0 13-16
Greenfield sandy loam,

9 to 15 percent slopes....... ... . ... 450-500 | 650-700 600-700 | ... ... ... 6.0-8.0 24-32 | 12-18 15-2.5 10-14
Greenfield cobbly sandy loam,

5 to 15 percent slopes........ ... 350-450 | 600650 550600 | ... . 6.0-7.0 16-24 | . 6-12 10-2.0 6-10
Hanford coarse sandy loam,

2 to 9 percent slopes..__.__.____ 450-500 | 800-900 650-750 | ... ... 7090 24-32 | 650-800 350-400 14-18 2.0-3.0 12-15
Hanford coarse sandy loam,

9 to 15 percent slopes_.__.......__.____.._.__. 400-450 | 750-850 600650 | ... 6.5-8.5 1624 | 12-18 1.5-25 9-12
Hanford sandy loam,

0 to 2 percent slopes_........_.__. ... 500-550 | 900-1000 750-800 | ... 7.0-9.0 32-40 | 800-1000 450-500 16-20 2.0-30 13-16
Hilmar loamy fine sand._. 350-450 | 650-750 7.0-9.0 24-32 | 350-500 250-300 12-16 1.5-25 6-10
Merrill stlt loam.. .. oo | 424-32 | o 10-14 1.5-25 7-10
Metz coarse sandy loam,

2 to 9 percent slopes......_._. ... __ 300400 | 750-850 650-750 .. ... .. 6.0-8.0 24-32 | 350-400 8-12 1.0-20 4-8
Monserate sandy loam,

2 to 9 pereent slopes._... ... | e 42028 | 10-14 | e
Oak Glen sandy loam,

2 to 9 percent slopes.... ... | 550-600 [ ... .. 20-28 | | 10-14 |
Oak Glen gravelly sandy loam,

9 to 15 percent slopes.. ... .| 450-550 | ... 16-20 6-10 | s s e
Oak Glen gravelly sandy loam,

15 to 30 pereent slopes_... .| 400-500 |- e e
Ramona sandy loam,

2 to 9 percent slopes..... [ e 450-500 | 600-700 650-750 |.. ... .. .. 6 0-8.0 24-32 | e 300-350 12-18 2.0-3.0 10-14
Ramona sandy loam,

9 to 15 percent slopes......_....._.__.. — 350-450 | 500-600 600-650 ... ... .. .. 5.5-7.5 16-24 | 12-18 1.5-2.5 9-12
Ramona sandy loam,

15 to 30 percent slopes, eroded.... ........... 300-400 | 450-550 500-600 |... ... . 4055 oo e 6-12 1.0-20 6-10
San Emigdio sandy loam,

9 to 15 percent slopes.... ... ... (S 350~450 | 650-750 500-600 | ... ... .. 6.0-8.0 24-32 | e 12-18 1.5-2.5 8-12
San Emigdio gravelly sandy loam,

2 to 9 percent slopes. ... eemneee 350-400 | 700-800 500600 | 6.5-85 24-32 | o 250-350 12-16 1.5-2.5 9-12
San Emigdio fine sandy loam,

0 to 2 percent slopes......._.._.__._ e e 450-500 | 800-900 650-750 | .. 7.0-9.0 40-48 | 450-500 | ... ... 16-20 2.0-3.0 13-16
San Emigdio fine sandy loam,

2 to 9 percent slopes..._...__..____.__.__._ 400-450 | 750-850 550~650 |.... ... .. 7.0-9.0 32-40 | 350-400 400-450 12-18 2.0-3.0 11-14
Soboba gravelly loamy sand,

0 to 9 percent slopes... ... 300-350 | 550-650 600-700 | ... 4.0-6.0 |ocos o e e 4-8 1.0-2.0 4-8
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12-15

11-14
4-8
4-8

Barley

Oat
hay
Tons
1.0-2.0
1020

Irrigated
pasture
Animal-

unit-monthst
8-12
6-10

Potatoes
106-pound
gacks
200-300
200-250

Onions
(dry)
55-pound
sacks
300450

Alfalfa
(green-
chop)
Tons!
3240 | T
32-40
16-24
16-20

grapes
Tons
3555
7.0-8.5
6.0-70

Wine

' A hardpan in the soil may need shattering.

recommended local practice, (3) rotating grazing and with-
' Leaching or soil amendments needed.

holding grazing when the soil is wet, (4) mowing when
necessary to kill weeds and prevent bunching of grass, and

nitrogen and phosphorus during the year according to the
(5) use of dragging to scatter manure.

Apples
bozes

L0.

A

Lemons
bozes
500-600
650-750
600-650

55-p

q

Grape-
fruit
boxes

52~p

boxes

250-300 | 400-500
350-450 | 550-650
350-450 | 500-550
300400 | 650-800
250-300 | 550-650

Oranges
55-p

TABLE 2.—FE'stimated average acre yields of the principal irrigated crops—Continued

t Can be converted to air-dry weight tons alfalfa per acre
divided by factor of 4.

* Animal-unit-months is a term used to express the carry-
ing capacity of pasture. It is the amount of forage or feed

required to maintain one animal unit (1 cow, 1 horse, 5
sheep, or 5 goats) or 1,000 pounds of live weight for a

period of 30 days. The ratings for irrigated pasture are
based on: (1) a 9 month growing season, (2) applying

Soil

0 to 5 percent slopes...... ... . .
Tujunga gravelly loamy sand,
0 to 9 percent slopes..... ... ..

2 to 9 percent slopes.... ... ... .
Sorrento clay loam, 0 to 2 percent slopes ...

Sorrento clay loam, 2 to 5 percent slopes....

Soboba stony loamy sand,
Tujunga loamy sand,

vators used in the spring leave a protective mulch
residue from the cover crop on the soil surface. In
winter vine prunings are shredded and left on the soil
as a protection against wind erosion. Soil protection
is required during the season of strong Santa Ana
winds. Many growers do not fertilize wine grapes, but
some response can be acquired by applying about 50
pounds of nitrogen per acre annually.

Alfalfa. — Nearly all the alfalfa grown in the sur-
vey area is harvested as greenchop and sold to local
dairymen. Only disease and insect resistant varieties
give profitable yields. A typical cropping sequence con-
sists of 2 to 8 years of alfalfa, 1 year of small grain,
and 1 year of silage. The alfalfa seed is inoculated with
nitrogen-fixing bacteria before it is seeded at a rate
of 20 to 25 pounds per acre. Alfalfa requires 80 to 100
pounds of phosphorus per acre annually. On sandy
soils application of 3 to 5 tons of poultry manure or
10 to 12 tons of barnyard manure is common practice.
For alfalfa, 5 to 6 acre-feet of irrigation water are
used annually. Irrigation water is applied by a border
or a sprinkler system.

Onions. — A suitable cropping sequence consists of
2 to 4 years of alfalfa, 1 year of small grain and silage,
and 2 years of onions. Yellow, white, or red onion
seed is planted at a rate of 4 to 6 pounds per acre.
An annual application of 95 to 120 pounds of nitrogen,
40 to 50 pounds of phosphorus, and 40 to 50 pounds of
potassium per acre is required on most soils for profit-
able yields. On sandy soils, use of 3 to 5 tons of manure
per acre annually is recommended. For onions, 2.5 to
3.0 feet of irrigation water is used annually.

Potatoes. — Most potatoes are grown in the spring.
A typical cropping sequence for coarse sandy loam to
very fine sandy loam consists of 2 years of potatoes,
1 year of small grain, and 2 or 3 years of alfalfa. The
cropping sequence for deep sandy soils is 1 year of
potatoes, 1 year of small grain, and 2 to 3 years of
alfalfa. Certified seed potatoes of the White Rose or
Irish Red variety are planted between March 15 and
April 15 at a rate of 1,500 to 2,000 pounds of treated
seed per acre. Fertilizer is applied at the time of plant-
ing or as a side dressing, according to the results of
soil tests. From 100 to 150 pounds of nitrogen, 40 to 80
pounds of phosphorus, and 80 pounds of potassium per
acre are ordinarily used annually. Potatoes grown on
sandy soils respond well to 3 to 5 tons of poultry or
barnyard manure per acre per year. For potatoes,
3.5 to 4.0 feet of irrigation water is used annually.

Irrigated pasture. — Locally suited varieties of
grasses and legumes are seeded at a rate of 15 to 20
pounds per acre on most soils. Sandy soils are best
adapted to 2 to 4 pounds of alfalfa seed and 15 bushels
of Coastal bermudagrass sprigs or 3 pounds of giant
bermudagrass seed per acre. A suitable cropping se-
quence consists of 5 to 7 years of pasture, 1 year of
small grain or silage, and 2 years of row crops. Most
soils require 100 to 150 pounds of nitrogen per acre
each year. Phosphorus, when needed, is indicated by
soil tests. It is used at a rate of 25 pounds per acre
annually. Large amounts of cow manure, 10 to 20 tons
per acre, are commonly used on pastures owned by
dairy operators. For pastures, 4 to 6 acre-feet of irri-
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gation water is used each year. Irrigation is by border
or sprinklers.

Dryfarmed oat hay and barley. — A suitable erop-
ping sequence is 1 year of oats or barley and 1 year of
fallow. After treatment with a fungicide, seed is
planted at a rate of 50 to 75 pounds of clean Kanota
oat seed or CM67 barley seed per acre. In years when
rainfall is favorable, oats and barley respond if 20 to
40 pounds of nitrogen per acre is applied, but re-
sponse to fertilizer is not certain.

37

Storie Index Rating®

The soils of the area are listed in table 3 and rated
according to the Storie Index (13, 14). This Index
expresses numerically the relative degree of suitability
of a soil for general intensive farming as it exists at
the time of evaluation. The rating is based on soil
characteristics only and is obtained by evaluating such

By GorpoN L. HUNTINGTON, lecturer and soil specialist,

University of California, Davis.

TABLE 8. — Storie index ratings of the soils

Soil rating factors
Map Soil Index | Grade Limitation
symbol 1 factor X
A B C X

AaF Alo clay, 30 to 50 percent slopes..........ooooooie oo 75 60 40 90 16 5

Cb Chmo silt loam. ... ... ... ... 95 100 100 90 86 1 | Drainage altered.

CkA Chualar clay loam, 0 to 2 percent slopes.... 90 85 100 100 77 2

CkC Chualar clay loam, 2 to 9 percent slopes.... 90 85 97 100 74 2

CkD Chualar clay loam, 9 to 15 percent slopes......_ ... ... _ 90 85 90 80 55 3

CnD Cieneba sandy loam 9 to 15 percent slopes.. ... .. 40 95 90 | 95x80 26 4 | Nutrient level.

Cp Cieneba-Friant sandy loams.. ... .. . 25 95 40 | 95x80 7 6 | Nutrient level

Cr Cieneba-Rock outcrop complex. ... ... ... e 40 50 40 | 95x80 6 6 | Nutrient level.

Cs2 Crafton-Rock outcrop complex, eroded.. 60 65 40 80 12 5 | Sheet and rill erosion.

Db Delhi finesand .. ... .. ... ... 100 65 100 95 62 2 | Nutrient level.

FoE Fontana clay loam, 15 to 30 percent slopes,.._._ . 80 85 75 100 51 3

FoF Fontana clay loam 30 to 50 percent slopes.. ... ... ... ... 80 85 40 100 27 4

Fr Friant-Rock outcrop complex.. 35 70 40 100 10 5

GaC Garretson very fine sandy loa.m 2t09 percent slopes... ... 100 100 95 100 95 1

Go Gaviota-Rock outcrop complex ... ... ... ... .. 35 80 40 | 95x80 8 6 | Nutrient level.

Gr Grangeville fine sandy loam ... 100 100 100 90 90 1 | Drainage altered.

Gs Grangeville fine sandy loam, saline-alkali 100 100 100 | 90x20 18 5 | Dramage altered;
saline-alkali effect.

GtC Greenfield sandy loam, 2 to 9 percent slopes.... ............ ... 95 95 95 80 69 2

GtD Greenfield sandy loam 9 to 15 percent slopes ... ... .. 95 95 90 75 61 2

GuD Greenfield cobbly sandy loam, 5 to 15 percent slopes. ... ... 95 60 90 80 41 3

HaC Hanford coarse sandy loam, 2t09 percent slopes........ ... 100 90 95 100 86 1

HaD Hanford coarse sandy loam 9 to 15 percent slopes....... ... 100 90 90 80 65 2

HbA Hanford sandy loam, 0 to 2 percent slopes 100 95 100 100 95 1

Hr Hilmar loamy fine sand... e 95 90 100 90 77 2 | Drainage altered

Me Merrll silt loam .. ... ... 80 100 100 90 72 2 | Drainage altered.

MgC Metz coarse sandy loam 2 to 9 percent slopes. 95 90 95 95 77 2 | Nutrient level.

MoC Monserate sandy loam, 2109 percent slopes.. . 40 95 95 | 95x80 27 4 | Nutrient level.

NaE Nacimento clay loam, 9 to 30 percent slopes... 80 85 80 90 49 3

NaF Nacimiento clay loam 30 to 50 percent slopes 80 85 40 80 22 4

OaC Oak Glen sandy loam, 2 to 9 percent slopes .. ... .| 100 95 95 100 90 1

OgD Qak Glen gravelly sandy loam, 9 to 15 percent slopes ...... 100 60 90 100 54 3

OgE Qak Glen gravelly sandy loam 15 to 30 percent slopes 100 60 75 100 45 3

Ps Psamments and Fluvents, frequently flooded .. JUUNTUE ISR IS I e <10 6

RmC Ramona sandy loam, 2 to 9 percent slopes.... B 85 95 97 | 95x80 60 29 | Nutrient level

RmD Ramona sandy loam 9 to 15 percent slopes _____________________ 85 95 90 | 95x80 55 3 | Nutrient level.

RmE2 | Ramona sandy loam 15 to 30 percent slopes, eroded..... .... 85 95 75 | 95x70 40 3 | Nutrient level; sheet,
nll, and gully
erosion

SaD San Emigdio sandy loam, 9 to 15 percent slopes.... ... 100 100 90 80 72 2

SbC San Emigdio gravelly sandy loam, 2 to 9 percent slopes 100 70 95 100 67 2

ScA San Emigdio fine sandy loam, 0 to 2 percent slopes.. . 100 100 100 100 100 1

ScC San Emigdio fine sandy loam 2 to 9 percent slopes.. .. .. 100 100 95 100 95 1

SgF2 San Tmmoteo loam, 30 to 50 percent slopes, eroded ... . .. 65 100 40 75 19 5 | Sheet and rill erosion;
occasional gullies.

ShF Saugus sandy loam, 30 to 50 percent slopes ... ... ... .. 80 95 25 70 7 6

SoC Soboba gravelly loamy sand, 0 to 9 percent slopes. e 80 40 95 95 29 4 | Nutiient level.

SpC Soboba stony loamy sand, 2 to 9 percent slopes ... 80 30 95 95 22 4 | Nutrient level

SrE Soper gravelly loam, 15 to 30 percent slopes..... ... 70 80 75 | 95x80 32 4 | Nutrient level

SrF Soper gravelly loam, 30 to 50 percent slopes ... ... 70 100 40 | 95x75 20 4 | Nutrient level.

StA Sorrento clay loam, 0 to 2 percent slopes ... .. 100 85 100 100 85 1

StB Sorrento clay loam, 2 to 5 percent slopes ....... . 100 85 97 100 82 1

ToF Tollhouse sandy loam, 30 to 50 percent slopes .. 40 95 40 | 95x80 12 5 | Nutrient level.

TuB Tujunga loamy sand, 0to5 percent slopes.. .. ... ... ... 95 80 97 95 70 2 | Nutrient level.

TvC Tujunga gravelly loamy sand, 0 to 9 percent slopes.___ . 95 40 95 95 34 4 | Nutnent level.

Vr Vista-Rock outerop complex. ... .. ... 70 60 50 | 95x80 16 5 | Nutrient level.
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factors as soil depth, texture of the surface soil, den-
gity of subsoil, drainage, salts and alkali, and relief.
Other factors, such as availability of water for irriga-
tion, climate, and distance from markets, might de-
termine the desirability of growing certain plants in
a given locality but are not considered. The Index, in
itself, therefore, should not be considered as a direct
index of land value. Where economic factors are known
to the user, however, the Storie Index provides addi-
tional objective information for land tract value com-
parisons.

Four general factors are considered in the index
rating. These factors are (A) the characteristics of
the soil profile and soil depth, (B) the texture of the
surface layer, (C) dominant slope of the soil, and
(X) other factors more readily subject to management
or modification. In this area the X factors include
drainage, salts and alkali, general nutrient level of
the soil, and erosion. Each of these four general factors
is evaluated on the basis of 100 percent. A rating of
100 percent expresses the most favorable, or ideal,
condition, and lower percentage ratings are given for
conditions that are less favorable for crop production.

The index rating for a soil is obtained by multiply-
ing the four factors, A, B, C, and X; thus, any factor
may dominate or control the final rating. For example,
a soil such as Grangeville fine sandy loam, saline-alkali,
may have an excellent permeable profile justifying a
rating of 100 percent for factor A, excellent texture
of the surface soil justifying 100 percent for factor B,
and a smooth, nearly level surface justifying 100 per-
cent for factor C. A slight drainage problem and a
high accumulation of salts or alkali result in a rating
of 90x20 or 18 percent of factor X. Multiplying these
four ratings gives an index rating of 18 for this soil.
The high accumulation of salts or alkali would dom-
inate the quality of the soil, render it unproductive for
crops, and justify the low index rating of 18. In time,
however, this soil may be partly or totally reclaimed.
At that time the Storie Index should be reevaluated to
reflect the changed conditions.

Soils are placed in grades according to their suit-
ability for general intensive farming as shown by
their Storie Index ratings. The six grades and their
range in index ratings are as follows:

Index rating

Grade 1 80 to 100
Grade 2 60 to 80
Grade 3 40 to 60
Grade 4 20 to 40
Grade 5 10 to 20
Grade 6 Less than 10

Soils of grade 1 are excellent and are well suited to
general intensive farming. Grade 2 soils are good and
are also well suited to farming, but they are less desir-
able than grade 1 soils. Grade 3 soils are only fairly well
suited, grade 4 soils are poorly suited, and grade 5
are very poorly suited. Grade 6 consists of soils and
land types that are not suitable for farming.

Use of the Soils for Range

About 50,000 acres in San Bernardino County,
Southwestern Part, are used for grazing livestock.
The soils in range in the survey area are in the Alo,
Cieneba, Friant, Crafton, Fontana, Gaviota, Nacimi-
ento, Oak Glen, San Timoteo, Saugus, Tollhouse, and
Vista series. The acreage of range is decreasing, and
the intensity of use varies widely from year to year.
Much of the range is only for such incidental use as
spring grazing for brief periods. The main livestock
enterprise is maintained that consists of cow-calf
operations in which the breeding herd is continuously
at weaning age.

Range vegetation in San Bernardino County, South-
western Part, is made up mostly of annual grasses in
the higher open areas of oak and grass and pine and
grass. Brushy chaparral grows in many of the upland
areas.

The original plant community consisted of open
stands of grass dominated by perennial grass or of
trees that were either scattered or in slightly dense
woodland stands. These stands consisted of oak and
an understory of perennial grasses or chaparral domi-
nated by such shrubs as caenothus, scrub oak, chamise,
and manzanita. Jeffrey pine and other pines grow in
higher areas of open grass. The perennial grasses and
forbs growing in areas of open grass are similar to
those in the understory of chaparral.

Changes have taken place in the original plant
cover. Intensive cultivation has replaced most of the
grazing. Fire and grazing have caused the brush to
increase and to invade the grass. Annuals have in-
creased as the perennial bunchgrasses have decreased.
As a result, the grasses and shrubs that provide more
desirable forage for livestock have decreased and the
less desirable or undesirable plants have increased.

The Alo, Fontana, Gaviota, Nacimiento, and San
Timoteo soils are mainly in the Chino Hills. Here the
plant cover is mainly grass or grass and forbs. Heavy
stands of annual grasses such as wild oats and bur-
clover and lesser amounts of soft chess, ryegrass, and
cutleaf filaree are grown in the Alo, Fontana, Naci-
miento, and San Timoteo soils. Under heavy use, such
plants as ripgut brome, redbrome, poverty fescue, and
weedy annuals are dominant. In areas of Gaviota soils,
the plant cover tends to be a rather dense stand of
chamise brush and a thin understory of soft chess,
wild oats, cutleaf filaree, and other annuals.

The Cieneba, Friant, Saugus, and Vista soils occupy
foothills in the southern, northern, and western parts
of the survey area. Here the plant cover is an open
to dense stand of brush and California sagebrush, flat-
top buckwheat, and white and black sage that are pre-
dominantly in areas at lower elevation. These shrubs
intermingle with and are replaced by chamise, manza-
nita, and other chaparral plants. The understory is
soft chess, wild oats, ryegrass, cutleaf filaree, and
other annuals. Needlegrass and other perennial grasses
occur. The herbaceous understory is sparse. If de-
pleted by fire or heavy grazing, such plants as red
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brome, nitgrass, poverty fescue, popcorn flower, and
annual lupines predominate. In some areas where fire
has depleted the vegetation, almost pure stands of
chamise but no herbaceous understory grow.

The Tollhouse, Oak Glen, and Crafton soils are in
areas at higher elevation. The plant cover is woodland
and grass as well as scattered oak trees and a few
patches of open to dense stands of oak. A few Jeffrey
pines grow near the top of the mountains. Among the
dominant plants are wild oats, soft chess, ryegrass,
cutleaf filaree, and annual clovers. Among the peren-
nial grasses are needlegrass, deergrass, pine bluegrass,
and blue wildrye. With continuous heavy grazing, such
plants as ripgut brome, red brome, nitgrass, lupine,
and woody annuals increase. If depleted by fire, such
brushy plants as flattop buckwheat, white sage, black
sage, and chamise replace the grass.

For more information on the management of these
soils as range, see the section “Management by Capa-
bility Units.”

Engineering Uses of the Soils®

This section is useful to those who need information
about soils used as structural material or as founda-
tion upon which structures are built. Among those who
can benefit from this section are planning commissions,
town and city managers, land developers, engineers,
contractors, and farmers.

Among properties of soils highly important in en-
gineering are permeability, strength, compaction char-
acteristics, soil drainage condition, shrink-swell poten-
tial, grain size, plasticity, and soil reaction. Also
important are depth of the water table, depth to bed-
rock, and soil slope. These properties, in various de-
grees and combinations, affect construction and main-
tenance of roads, airports, pipelines, foundations for
small buildings, irrigation systems, ponds and small
dams, and systems for disposal of sewage and refuse.

Information in this section of the soil survey can
be helpful to those who:

Select potential residential, industrial, commer-

cial, and recreational areas.

Evaluate alternate routes for roads, highways,

pipelines, and underground cables.

Seek sources of gravel, sand, or clay.

Plan farm drainage systems, irrigation systems,

ponds, terraces, and other structures for con-

trolling water and conserving soil.

5. Correlate performance of structures already
built with properties of the kinds of soil on
which they are built, for the purpose of pre-
dicting performance of structures on the same
or similar kinds of soil in other locations.

6. Predict the trafficability of soils for cross-coun-
try movement of vehicles and construction
equipment.

7. Develop preliminary estimates pertinent to con-

struction in a particular area.

A o

« WARREN D. BENNETT, civil engineer, Soil Conservation Ser-
vice, assisted in preparation of this section.

Most of the information in this section is presented
in tables 4 and 5. Table 4 shows the estimated soil
properties significant in engineering, and table 5 gives
interpretations for various engineering uses.

This information, along with the soil map and other
parts of this publication, can be used to make inter-
pretations in addition to those given in tables 4 and 5,
and it also can be used to make other useful maps.

This information, however, does not eliminate need
for further investigations at sites selected for engi-
neering works, especially works that involve heavy
loads or that require excavations to depths greater
than those shown in the tables, generally depths
greater than 6 feet. Also, inspection of sites, especially
the small ones, is needed because many delineated areas
of a given soil mapping unit may contain small areas
of other kinds of soil that have strongly contrasting
properties and different suitabilities or limitations for
soil engineering.

Some of the terms used in this soil survey have
special meaning in soil science that is not used in‘en-
gineering. The Glossary defines many of these terms
commonly used in soil science.

Engineering soil classification systems

The two systems most commonly used in classify-
ing samples of soils for engineering are the Unified
system (2) used by the SCS engineers, Department
of Defense, and others, and the AASHTO system
adopted by the American Association of State High-
way and Transportation Officials (7).

In the Unified system, soils are classified according
to particle size distribution, plasticity, liquid limit, and
organic matter. Soils are grouped in 15 classes. There
are eight classes of coarse-grained soils, identified as
GW, GP, GM, GC, SW, SP, SM, and SC; six classes of
fine-grained soils, identified as ML, CL, OL, MH, CH,
and OH; and one class of highly organic soils, identi-
fied as Pt. Soils on the borderline between two classes
are designated by symbols for both classes; for ex-
ample, CL-ML.

The AASHTO system is used to classify soils accord-
ing to those properties that affect use in highway con-
struction and maintenance. In this system, a soil is
placed in one of seven basic groups ranging from A-1
through A-7 on the basis of grain-size distribution,
liquid limit, and plasticity index. In group A-1 are
gravelly soils of high bearing strength, or the best
soils for subgrade (foundation). At the other extreme,
in group A-7, are clay soils that have low strength
when wet and that are the poorest soils for subgrade.
Where laboratory data are available to justify a fur-
ther breakdown, the A-1, A-2, and A-7 groups are
divided as follows: A-l1-a, A-1-b, A-2-4, A-2-5, A-2-6,
A-2-7, A-7-5, and A-7-6. As additional refinement, the
engineering value of a soil material can be indicated
by a group index number. Group indexes range from
0 for the best material to 20 or more for the poorest.
The estimated classification, without group index num-
bers, is given in table 4 for all soils mapped in the
survey area.
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TABLE 4.—FEstimated soil properties

[Absence of information indicates that a determination was not made or that it would not be applicable. The symbol > means
made up of two or more kinds of soil. The soils in such mapping units have different properties and limitations and for this reason

Percentage less than
Depth to | Depth Classification Coarse 31 passing sieve—
Soil series and bedrock from (Typical profile) fraction
map symbols or surface of USDA texture greater
hardpan typical than No. 4 No. 10
profile Unified AASHTO | 3 inches | (4.7 mm) | (2.0 mm)
Feet Inches
Alo: AaF . . e e s 2-3 0-36 | Clay ... ... - CH, CL A7 100 100
36 | Shale and sandstone.
Chino. Cb.__....... ... >5 0-16 | Siltloam. .. ... ... ML, CL-ML | A4 100 100
16-60 | Silty clay loam. .. ... .. CL A-6 100 100
Chualar- CkA, CkC, CkD..._.. >5 0-36 Clay loam ... . _. CL A-6 100 100
3660 | Loam.. ... ... .. ... CL, CL-ML | A4 100 100
*Cieneba: CnD, Cp, Cr..._.... 1-1Y 0-14 | Sandy loam._......._.._ .. SM A-2 0-10 90-100 90-100
For properties of Friant 14 | Weathered granitic
soils in Cp, refer to rock.
Friant series.
Crafton: Cs2...... .......| 115-3 0-26 | Sandy loam. ... ... .. SM A-2 0-15 80-100 75-100
26 | Weathered micaceous
schist.
Delhi: Db .. .. .. ... .. >5 0-18 | Finesand. ... ... SM A2 100 95-100
1860 | Sand.... .. ... SP-SM or A-3 100 90-100
SW-SM
Fontana. FoE,FoF.__ .. . ... 2-3 028 | Clay loam, some shale | CL A6 0-10 85-100 70-95
fragments.
28 | Weathered fractured
shale.
Friant: Fro..... ... 1-1% 0-14 | Fine sandy loam_....... .| SM A4 | 95-100 80-95
14 Hard mica schist.
Garretson: GaC............... >5 0-7 Very fine sandy loam....| ML A4 100 100
7-28 | Loam CL-ML,CL | A4 100 100
28-34 | Fine sandy loam........ .| SM A4 95-100 90-100
34-42 | Gravelly sandy loam...... SM A-2 65-90 65-80
42-60 Toam ..ol CL-ML, CL | A-4 100 100
Gaviota: GO oo o 1-114 0-15 | Fine sandy loam ....... .| SM A-4 0-5 95-100 80-95
15 | Hard sandstone.
Grangeville:
[ 1 >5 0-60 | Fine sandy loam..._.....| SM A4 | 100 100
GS oot e e e 0-60 | Fine sandy loam...........| SM A4 100 100
Greenfield:
GtC,GtD.... ... ... >5 0-16 | Sandy loam........ ... A-2 . 95-100 90-100
16-50 | Fine sandy loam.. A-4 - .| 95-100 85-100
50-60 | Sandy loam. ... .. A-2 95-100 90-100
GuD_____. e e e >5 0-16 Cobbly sandy loam.... ... SM A-2 25-40 90-100 85-95
16-50 | Fine sandy loam........ .| SM A4 | 95-100 85-100
50-60 | Sandy loam A2 | 95~100 90-100
Hanford: HaC, HaD, HbA.... >5 0-60 | Sandy loam A-2 | 100 90-100
Hilmar: Hro... >5 0-23 | Loamy fine sand and SM A-2 95-100
loamy sand.
23-60 | Stratified loam.2_._____ . CL-ML,CL | A4 | ... ... 100 100
Merrill. Me.. . ... .. S 2-314 0-25 | Silt loam...... ... ... CIfV_IML or A-4 100 95-100
L
2543 Loam that is 25 to 50 | GM A4 or 0-5 40-70 35-65
percent extremely A-2
hard lime nodules.
43-60 Loam .o CIé—ML or A-4 100 95-100
L
Metz: MgC... .. .. ... >5 0-19 | Coarse sandy loam.......| SM A2 95-100 90-100
19-60 | Gravelly sand and SM A-1 70-80 55-75
loamy coarse sand.
Monserate: MoC......_.. ... 214-3 0-10 | Sandy loam 100
10-30 | Clay loam......._...... 100
30-45 | Indurated hardpan........
4560 | Coarse sandy loam... . 90-100
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stgnificant in engineering
more than; the symbol < means less than. An asterisk in the first column indicates that at least one mapping unit in the series is
it is necessary to follow carefully the instructions for referring to the other series given in the first column of this table]
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Percentage less than
3 in. passing sieve—Cont.
) Available Shrink-swell
Liqud Plasticity Permeability water Reaction Salinity potential
No. 40 No. 200 himit index capacity
(0.42 mm) | (0.074 mm)
Inches per Inches per inch Mmhos per cen-
Percent hour of soil pH timeter at 25°C
90-100 75-90 40-60 25-40 0.06-0.2 0 15-0.17 5.6-9.0 0-2 High,
90-100 70-85 20-35 0-10 02-0.6 0.17-0.19 7.9-8 4 0-2 Low.
95-100 75-85 25-40 15-30 0.2-0.6 0.17-0.20 7.9-8.4 2-4 | Moderate.
90-100 70-80 30-40 10-20 0.2-0.6 017-0.18 6.1-8 4 0-2 Moderate.
85-95 60-75 20-30 5-10 0.6-2.0 0.15-0.17 7.9-8.4 0-2 | Low.
50-65 25-35 INP INP 6.0-20 0.14-0.15 6.1-7.3 | . Low.
50-65 25-35 NP NP 2.0-6.0 0.10-0.12 5.6~7.3  |ioe e eeee e e e Low.
60-85 15-25 NP NP 6.0-20 0.07-0.09 5.6-7.3 | e e Low.
50-70 5-10 NP NP 6.0-20 0.06-0.08 6.1-78 | Low.
65-85 55-75 30-40 10-20 0.2-0.6 0.18-0.20 6.1-8.4 02 | Moderate.
70-85 35-50 NP NP 2.0-6.0 010-0.14 5.6-7.3 | e Low.
85-95 65-80 20-35 NP-5 2.0-6.0 0.14-0.16 6.6-7.8 0-2 Low.
85-95 60-75 20-30 5-10 0.6-2.0 0.15-0.17 7.9-8.4 0-2 | Low.
60-75 40-50 NP NP 0.6-2.0 0.12-0.14 7.4-7.8 0-2 | Moderate.
50-60 25-35 NP NP 20-6.0 0.09-0.10 7.9-8.4 0-2 | Low.
85-95 60-75 20-30 5-10 0.6-2.0 015-0.17 7.9-8.4 0-2 Low.
65-75 35-50 NP NP 2.0-60 0.11-0.14 6.1-7.3 | e Low.
65-85 35-50 5-20 0-5 .0-6.0 0.12-0.14 7.9-9.0 2-4 | Low.
65-85 35-50 520 0-5 .0-6.0 0.12-0.14 8.8-9.0 8-16 | Low.
60-75 20-30 NP NP 2.0-6.0 0.11-0.13 6.1-7.3 0-2 | Low.
70-85 35-50 15-25 0-5 2.0-6.0 0.13-0.15 6.1-7.3 0-2 Low.
60-75 20-30 NP NP 20-6.0 0.11-0.13 6.6-7.8 0-2 Low.
60-75 20-30 NP NP 2.0-6.0 0.10-0.12 6.1-73 | Low.
70-85 35-50 15-25 0-5 2.0-6.0 0.13-0.15 6.1-7.3 | . Low.
60-75 20-30 NP NP 2.0-6.0 0.11-0.13 6.6-7.8 0-2 Low.
60-75 20-30 NP NP 2.0-60 0.12-0.13 6.1-7.8 02 Low.
60-85 15-30 NP NP 6.0-20 0.07-0.10 7.9-8.4 0-2 | Low.
85-95 5060 15-25 5-10 0.06-0.2 0.15-0.17 7.4-9.0 0-2 Low.
90-100 75-90 20-35 5-10 06-2.0 0.14-0.17 7.9-8.4 0-2 Low.
30-55 25-40 20-30 NP-5 006-0 2 0.01-0.03 7.9-9.0 0-2 | Low.
85-95 65-80 15-25 5-10 0.6-2.0 | 7.9-9.0 0-2 | Low.
40-60 25-35 NP NP 2.0-6.0 0.08-0.09 7.4-7.8 02 | Low.
40-50 15-25 NP NP 6.0-20 0.04-0.06 7.4-8.4 0-2 Low.
60-80 25-50 NP NP 2.0-6.0 0.10-0.15 6.1-7.3 0-2 | Low.
90~-100 70-80 25-40 15-25 0.2-0.6 0.16-0.20 6.6-7.8 0-2 Moderate.
........................................................................................... <006 |...... RS

40-60 25-35 NP NP 20-6.0 | .. ... 7.4-8.4 0-2 Low.
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TABLE 4.—FEstimated soil properties

Percentage less than
Depth to | Depth Classification Coarse 3 in. passing sieve—
Soil series and bedrock from (Typical profile) fraction
map symbols or surface of USDA texture greater
hardpan | typical than No. 4 No. 10
profile Unified AASHTO | 3inches | (4.7 mm) | (2 0 mm)
Feet Inches
Nacimiento: NaE, NaF ... . 2-3 0-28 | Clay loam...... oo CL A6 | 100 95-100
28 | Weathered sandstone.
Oak Glen
-\ O >5 0-20 | Sandy loam.. ... SM A2 95-100 90-100
20-60 | Gravelly sandy loam..... SM A-2 65-90 55-75
OgD,OgE.. ..o >5 0-60 | Gravelly sandy loam...... SM A-2 65-90 55-75
Psamments and Fluvents,
frequently flooded: Ps.
Properties are too vari-
able to be estimated.
Ramona: RmC, RmD, RmE2 >5 0-23 Sandy loam and fine SM A2or | 100 95-100
sandy loam. A4
23-54 | Loam, clay loam and | SC or CL A6 | 100 95-100
sandy clay loam.
54~60 | Sandy loam................ SM A2 95-100 95-100
San Emigdio:
SaD, ScA, ScC...oorceee >5 0-60 | Fine sandy loam....... .| SM A4 100 100
SbC.. ... >5 0-16 | Gravelly sandy loam....| SM A-2 75-90 60-75
1660 | Fine sandy loam_ ... ... SM A4 100 100
San Timoteo: SgF2..._... ... 2-214 024 | Tooam.... oo oo e CLC—IIYIL or A4 | 100 95-100
24 | Soft sandstone.
Saugus: ShF._._.... ... 3-4 0-18 | Sandy loam..__._..._._._.. SM A2l 100 100
18-40 | Loam ML or A4 100 100
CL-ML
40 | Weakly consolidated
loamy sediment.
Soboba:
SoC.. >5 0-12 | Gravelly loamy sand...... SP-SM or SM | A-1 0-5 55-75 40-55
12-36 | Very gravelly loamy GP A-1 0-10 25-45 20-40
sand.
36-60 | Very stony sand......____ SP A-1 50-70 85-95 75-95
SpC e e >5 0-24 | Stony loamy sand and | SP-SM A-1, A-3 30-65 80-95 75-95
very stony loamy
sand.
24-60 | Very stony sand___..... ... SP A-1 50-70 80-95 75-95
Soper: SrE, SrF..._...... ... 2-3 0-12 | Gravelly loam...__._____ CIE#L or A4 | 80-95 75-90
12-26 Grlavelly sandy clay SC or CL A-6 0-10 80-95 75-90
oam.
26 | Sandy conglomerate
and soft sandstone.
Sorrento: StA, StB........... >5 0-60 | Clayloam. .. ... CL A6 | 100 100
Tollhouse: ToF .. .. . ... 1-1% 0-12 | Sandy loam......._..__._. SM A-2 0-5 95-100 90-100
12 | Weathered granitic
rock.
Tujunga:
TuB e >5 0-60 | Loamy sand and SM or SP-SM | A-1 0-5 100 55-100
coarse sand.
TvC.. >5 0-36 | Gravelly loamy sand._..... SM or SP-SM | A-1, A-2 0-5 70-80 55-75
36-60 | Coarsesand.......... ... SP-SM A-1 0-5 100 55-100
Vista: Vro.o 2-3Y4 0-38 | Coarse sandy loam and | SM A2 85-100 75-95
sandy loam.
38 | Weathered granitic
rock.

1 NP means nonplastic.

2 It is assumed that a loam texture will result from mixing stratified layers.
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Percentage less than
3 in. passing sieve—Cont.
Liquid Plasticity Available Shrink-swell
limit index Permeability water Reaction Salinity potential
No. 40 No. 200 capacity
(0.42 mm) | (0.074 mm)
Inches per Inches per inch Mmhos per cen-
Percent hour of soud pH timeter at 25°C
90-100 70-80 30-40 10-20 0.2-0.6 0.17-0.19 7.9-8.4 0~2 | Moderate.
60-75 20-35 NP NP 2.0-6.0 0.10-0.12 5.6-6.5 Low.
50-70 20-30 NP NP 2.0-6.0 0.08-0.10 6.1-7.3 .| Low.
50-70 20-30 NP NP 2.0-6.0 0.08-0.10 5.6-7.3 Low.
60-80 25-50 15-25 0-5 2.0-6.0 0.10-0.12 5.6-6.5 | Low.
85~100 40-60 30-40 10-20 0.2-0.6 0.15-0.17 6.6-7.8 | Moderate.
65-75 25-35 NP NP 2.0-6.0 0.10-0.12 6.6-7.8 | e Low.
70-85 35-50 20-30 NP-5 2.0-6.0 0.12-0.14 7.4-8.4 0-2 | Low.
45-55 20-30 NP NP 2.0-6.0 0.10-0.12 7.4-8.4 0-2 | Low.
70-85 35-50 20-30 NP-5 2.0-6.0 0.12-0.14 7.9-8.4 0-2 | Low.
85-95 60-75 20-30 5-10 0.6-2.0 0.15-0.17 — 0-2 | Low.
60-70 25-35 NP NP 2.0-6.0 0.10-0.12 6.1-7.3 | e e Low.
85-95 55-70 20-30 5-10 0.6-2.0 0.15-0.17 6.1-7.3 | e Moderate.
30-45 5-15 NP NP 6.0-20 0.06-0.08 6.1-6.5 <1 | Low.
15-30 0-5 NP NP 6.0-20 0.05-0.07 6.1-6.5 <1 | Low.
40-50 0-5 NP NP 20.0+ 0.03-0.05 6.6-7.3 <1 | Low.
45-55 5-10 NP NP 6.0-20 0.04-0.06 5.6-6.5 <1 | Low.
40-50 0-5 NP NP 20.0+ 0.03-0.05 6.6-7.8 <1 | Low.
65-85 50-70 15-30 5-10 0.6-2.0 0.14-0.16 6.1-7.3 0-2 | Low.
60-75 35-60 25-35 1020 0.2-0.6 0.14-0.16 6.1-7.8 0-2 | Moderate.
90-100 70-80 30-40 15-25 0.2-0.6 0.17-0.18 6.1-8.4 02 | Moderate.
60-75 20-35 NP NP 2.0-6.0 0.10-0.13 5.6-7.3 0-2 | Low.
25-50 5-20 NP NP 6.0-20 0.06-0.07 6.1-7.3 | Low.
40-60 10-20 NP NP 6.0-20 0.05-0.07 6.1-7.3  [oeem e e Low.
25-50 5-10 NP NP 6.0-20 0.06-0.07 6.1-7.3 | Low.
50-75 15-35 NP NP 20-6.0 0.10-0.12 5.6-73 | .o . Low.
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TABLE 5.—Interpretations of

[An asterisk in the first ecolumn indicates that at least one mapping unit in the series is made up of two or more kinds of soil. The soils
instructions for referring to other series

Degree and kind of limitations for— Suitability as a source of—
Soil series and
map symbols Dwellings Septic tank Shallow Sanitary Cover materal
without absorption excavations landfills for area-type Topsoil
basements fields (area type) landfills

Alo: AaF.__.. . ... ..|Severe: slopes; Severe: slopes; |[Severe: slopes; [Severe: slopes._ ... [Poor: clay tex- |Poor: eclay texture..
high shrink-swell | slow permeabil- clay texture. ture.
potential. ity.

Chino: Cb. ... . |Moderate: moder- {Severe: moder- |Slight_._. ... . _ Shght: original (Fair: silt loamin {Fair* silt loam in
ate shrink-swell ately slow per- wetness no lon- upper 16 inches, | upper 16 inches,
potential meability. ger a limitation. | sty clay loam silty eclay loam

below below.

Chualar: CkA, CkC, [Moderate: moder- [Severe: moder- |Moderate: clay |Shght for CkA and |Fair: clay loam |Fair: clay loam

CkD. ate shrink-swell ately slow per- loam texture. CkC. to a depth of texture.
potential. meability. Moderate for 36 inches.
CkD: slopes
*Cieneba: CnD, Cp, [Severe: shallow [Severe: steep; Severe: steep; Severe: steep; Poor: weathered |Poor: borrow areas
Cr. to bedrock shallow to bed- shallow to bed- shallow to bed- granitic bedrock | difficult to re-
For interpreta- rock. rock rock at a depth of 12 | claim.

tions of Friant to 20 inches.

soils in Cp, re-

fer to Friant

series,

Crafton® Cs2.. ... .. |Severe: slopes.... |Severe' slopes; |Severe: slopes; [Severe: slopes.... [Poor: slopes; Poor: borrow
moderate depth | moderate depth area reclaim. areas difficult to
to bedrock to bedrock. reclaim.

Delhi: Db ... |Slight. . .. _..|Slight . ... —.|Severe: sidewall (Severe: rapid Poor: sandy Poor: sandy tex-

mstability. permeability throughout. ture.

Fontana‘ FoE, FoF.. _[Severe: slopes._.. ..|Severe. slopes; [Severe: slopes; [Severe: slopes.....|Poor: slopes..... _|Fair: eclay loam
moderate depth | moderate depth texture; weath-
to bedrock. to bedrock. ered shale at a

depth of 22 to 38
inches.

Friant- Fr_._. . .. .|Severe: excess Severe: slopes; [Severe: slopes; [Severe: slopes; [Poor: slopes;lim- [Poor: borrow
slopes; shallow shallow to bed- shallow to bed- shallow to bed- ited thickness of | areas; difficult to
to bedrock. rock. rock. rock material; bed- reclaim

rock at a depth
of 10 to 18
inches.

Garretson: GaC.. ___|Moderate: ML Moderate: mod- [Slight... ... .. _.. Slight . ... .. ... Good....o. oo oo o |GoOd
matenal in upper | erate perme-
28 inches ability.

Gaviota: Go...... . ..|Severe: slopes; Severe: slopes; |Severe: slopes; [Severe: slopes; [Severe: slopes; |Poor: borrow
shallow to bed- shallow to bed- shallow to bed- shallow to bed- thickness of ma- | areas; difficult to
rock rock rock. rock. teral; bedrock reclaim.

at a depth of 10
to 16 inches.
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Suitability as a source of—

Soul features affecting—

Unsuited: hard
bedrock at a
depth of 10 to 16
inches.

Unsuited: hard
bedrock at a
depth of 10 to 16
mches.

at a depth of 10
to 16 inches.

Bedrock at a depth
of 10 to 16 inches.

depth of 10 to 16
inches; slopes.

slopes

Water retention Hydrologic
soll group
Sand Gravel Road fill Irrigation
Embankments, Reservoir
dikes, and levees areas
Unsuited........ R Unsuited.. ... ... Poor: A-7material; |Low strength: high |(Steep...... ... ... Steep; slow perme- D
high shrink-swell volume change; ability.
potential; slopes. subject to crack-
ing.
Unsuited.. ........ ... ... Unswted............ ... Poor: A-4 material |Very low strength; |Moderately slow Moderately slow B
in upper 16 inches; | varable stability; permeability. permeability.
A-6materialbelow.| subject to piping.
Unswited............... ... Unswited...... ... Poor for A-6 mater- [Low strength; var- |Moderately slow Moderately slow per- B
ial in upper 36 iable stability; permeability. meability ; some
inches. subject to piping. strongly sloping
Fair for A—4 mater- areas.
1al below.
Unsuited: weath- |Unsuited: weath- |Poor: weathered Bedrock at a depth |Steep; rapid perme- [Shallow to bedrock; B-
ered granite bed- | ered granite bed- | granitic bedrock of 12 to 20 inches. | ability; weathered | slopes.
rock at a depth rock at a depth at a depth of 12 granitic rock at a
of 12to20inches. | of 12 to 20 inches | to 20 inches. depth of 12 to 20
inches.
Unsuited: weath- (Unsuited: weath- [Poor: outcrops; Moderate strength  |Steep slopes: moder- |Moderate depth to C
ered schist rock ered schist rock weathered schist and stability; sub- | ately rapid perme- | bedrock; slopes.
at a depth of 20 at a depth of 20 at a depth of 20 ject to piping. ability; weathered
to 36 inches. to 36 inches. to 36 inches. schist rock at a
depth of 20 to 36
inches.
Good: SP mater- (Unsuited.........._ ... Good.ooooo o Medium strength; Rapid permeability....\Low water-holding B
ial below a depth low compressibil- capacity; rapid
of 18 inches. ity; rapid com- intake rate.
pacted perme-
ability.
Unswited.. ..... ... . |Unsutted.. ... ... .. Poor: A-6 matenal;|Low strength; low  [Moderately slow per- |Moderate depth to C
weathered shale at | permeability; low meability; slopes; bedrock; slopes.
a depth of 22 to susceptibility to weathered shale
38 inches; moder- piping. at a depth of 22
ate shrink-swell to 38 inches.
potential; steep.
Unsuited.... ... ... ... Unsuited........ ... . Poor: steep; hard |Bedrock at a depth [Hard mica schist at |[Shallow to bedrock; D
mica schist at a of 10 to 18 inches. | a depth of 10 to slopes.
depth of 10 to 18 18 inches.
inches.
Unsuited Unsuited.................. Fair: mostly A-4 |Medium to low Moderate perme- Favorable. B
material through- strength; medium ability.
out. to low permeabil-
1ty ; subject to
piping.
Poor: hard bedrock Hard sandstone at a |Shallow to bedrock; D
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TABLE b.—Interpretations of

Soil series and

Degree and kind of limitations for—

Suitability as a source of—

map symbols Dwellings Septic tank Shallow Sanitary Cover material
without absorption excavations landfills for area-type Topsoil
basements fields (area type) landfills

Grangeville: Gr, Gs_|Shght: original Shght. .. ... .. Slight. ... ... _|Severe: moder- |Good ... . ... Good for Gr.
wetness no longer ately rapid per- Poor for Gs: sa-
a problem. meability. line-alkali.

Greenfield:

GtC, GtD..... .. ... _Slight for GtC. Slight for GtC. Shght for GtC. Severe: moderate- |Good ..... ... ... ..|Good

Moderate for GtD: [Moderate for GtD: |Moderate for GtD:| ly rapid perme- Fair for GtD:
slopes slopes. slopes. ability slopes.

GuD... ... ... ... |Moderate: slopes |Moderate slopes . Moderate: cob- |[Severe: moder- |[Fair' cobblesin |Poor: cobblesin
bles i upper 12 | ately rapid per- upper 12 to 18 upper 12 to 18
inches. meability. inches; slopes. inches.

Hanford: HaC, Shght for HaC and |Shight for HaC and |Slight for HaC and |Severe: moder- |Good for HaC and |Good for HbA.

HaD, HbA HbA. HbA. HbA. atelv rapid per- HbA. Fair for HaC and

Moderate for HaD: [Moderate for HaD |Moderate for HaD | meability. Fair for HaD: HaD: slopes.
slopes. slopes. slopes. slopes.

Himar: Hr ... Shght to moderate: |Severe' slow per- [Severe: poor Severe* rapid Fair: loamy sand |Poor® sandy in
SM material in meability below sidewall stabil- permeability in In upper 23 upper 23 inches.
upper 23 inches; a depth of 23 ity upper 23 inches inches
ML, CL-ML at inches. Good below:

a depth of 23 to loam.
60 inches

Merrill: Me ... . Moderate: ML Severe: slow per- |Severe: weakly (Slight. .. .. . _|Fawr: hard nod- |Good in upper 25
material; nodules | meability. cemented at a ules at a depth nches.
at a depth of 25 depth of 25 to of 25 to 43
to 43 inches. 43 inches. inches.

Metz: MgC..______._. AShght. Slight. . .. Severe: gravel; |Severe: moder- (Poor. coarse Fair in upper 19
poor sidewall ately rapid per- | sandy loam n mnches
stability. meability. upper 19 inches;

mostly sand and
gravelly sand
below.

Monserate: MoC.__.. Moderate. hard- |[Severe: very slow [Severe: hardpan [Shght. ... ... _ __|Fair. about 10  |Fair in upper 30
pan of silica at a permeability. of sihea at a inches of sandy inches; sandy
depth of 30 to 45 depth of 30 to loam over 20 loam and clay
inches. 45 1nches. inches of clay loam.

loam; hardpan
of sihea below.

Nacimiento: NaE, [Severe: slopes ... Severe: slopes; [Severe: slopes; |Severe: slopes.....[Poor slopes; Poor: clay loam;

NaF. moderate depth moderate depth weathered sand- | weathered sand-

to bedrock. to bedrock. stone below. stone at a depth

of 26 to 40
inches; slopes up
to 50 percent.
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Suitability as a source of—

Soil features affecting—

Gravel

Road fill

Water retention

Embankments,
dikes, and levees

Reservorir
areas

Irrigation

Hydrologic
soil group

fines . ...

fines . ... ..

Sand
Poor.. ... .
Poor: fines..
Poor- fines
Poor:
Unsuited..
Unsuited . . ... ..
Poor:
Unsuited.. ..
Unsuited.. ... .. .. ... ..

—-|Poor:

Poor .. .

Poor: fines.._. ..

Poor: fines . _ .

Unsuited

Unsuited..

Poor:

Unsuited . . ___ .

Unsuited . ... ..

_.|Fair.

fines .. .. ..

A-4 matenal

_1Good in upper 16

inches.
Fair at a depth of
16 to 50 inches.

Good for A—4 below.

1Good in upper 16

inches; some cob-
bles 1n upper 12
to 18 inches

Fair at a depth of
16 to 50 inches

Good for A-4 below.

Good.

. |Good for A-2 1n up-

per 23 inches.

Fair for A—4 at a
depth of 23 to 60
inches

Fair for A—4; some
hard nodules at a
depth of 25 to 43
inches

Good .

_|Poor for A-2, A—4;

hardpan of silica
at a depth of 30
to 45 inches.

Poor for A-6 1n up-
per 28 inches;
weathered sand-
stone below a

depth of 26 to 40
inches.

|Medium strength;

medium permeabil-
ity; subjeet to
piping

Medium strength;
fair to good com-
paction character-
1stics; subject to
piping

Medium strength;
fair to good com-
paction charcter-
istics; subject to
pipmg; exclusion
of cobbles longer
than 6 inches 1s
needed

_|Medium strength;

medium to low
permeability; sub-
ject to piping.

Vanable strength;
moderate to low
stability; subject

to piping.

Medium strength;
subject to piping
and cracking.

_..|Medium strength

and stability; sub-
ject to piping.

Medium strength;
low permeability;
good compaction.

Sandstone at a depth
of 26 to 40 inches.

Moderately rapad
permeability.

Moderately rapid
permeabulity;
strong slopes m
some places.

Moderately rapid
permeability;
strong slopes

Moderately rapid
permeability;
strong slopes in
some places.

Rapidly permeable
in surface; slowly
permeable in sub-
soil.

Slow permeability;
weakly cemented
at a depth of 25
to 43 inches.

Rapid permeability
below a depth of
19 inches

Very slow perme-
ability

Steep; weathered
sandstone at a
depth of 26 to 40
inches.

Moderate to high
available water
capacity; moder-
ately rapid per-
meability; saline-
alkali.

High available water
capacity; moder-
ately rapid per-
meability.

High available water
capacity; moder-
ately rapid perme-
ability; cobbles in
upper 12 inches.

Moderate available
water capacity;
moderately rapid
permeability.

Rapid intake rate;
moderate avail-
able water capac-
ity.

Moderate available
water capacity;
slow permeability;
weakly cemented
at a depth of 25
to 43 inches.

Low available water
capacity; moder-
ately rapid per-
meability.

Moderately slow per-
meability over
hardpanatadepth
of 30 inches.

Unsuited.

BtoC

CtoD
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TABLE 5.—Interpretations of

Soil series and

Degree and kind of limitations for—

Suitability as a source of—

map symbols Dwellings Septic tank Shallow Sanitary Cover material
without absorption excavations landfills for area-type Topsoil
basements fields (area type) landfills
Oak Glen: 0OaC, Slight for OaC. Shght for OaC. Moderate for OaC |Severe: moder- |Good for OaC. Poor: gravelly

OgD, OgE. Moderate for OgD: [Moderate for and OgD: ately rapid per- |Fair for OgD: throughout pro-

slopes. OgD: slopes. gravel; sidewall meability. gravelly sandy file.
Severe for OgE: Severe for OgE: stability loam. Good for OaC in

slopes slopes. Severe for OgE: Poor for OgE: upper 20 inches.

Psamments and Flu-
vents, frequently
flooded: Ps

Too variable for
interpretation.

Ramona: RmC,
RmD, RmE2.

San Emigdio: SaD,
SbC, ScA, ScC,

San Timoteo:

Saugus:

Soboba:

Soper

Sorrento:

SgF2...

ShF._ ... ..

SoC, SpC....

SrE, SrF ...

StA, StB_..

Shght for RmC:
SM material in
upper 3 inches.

Moderate for RmD:
slopes.

Severe for RmE2:
slopes.

Slight for SbC,
ScA, ScC.

Moderate for SaD:
slopes.

Severe: slopes..........
Severe: slopes......
Shght.. .. ... ...
Severe: slopes.. ...
Moderate: mod-

erate shrink-
swell potential

Severe: moder-
ately slow per-
meability.

Slight for SbC,
ScA, ScC.

Moderate for SaD:
slopes.

Severe: slopes;
moderate depth
to bedrock.

Severe: slopes-.. ...

Slight.. . . ...

Severe: slopes;
depth to bed-
rock.

Severe. moder-
ately slow per-
meability.

slopes.

Slight for RmC;
clay loam at a
depth of 32 to
48 inches

Moderate for
RmD: slopes.

Severe for RmE2:
slopes.

Shght for SbC,
ScA, ScC.

Moderate for SaD:
slopes.

Severe: slopes;
moderate depth
to bedrock.

Severe: slopes.. ..

Severe: too grav-
elly or too stony
throughout.

Severe: slopes,
depth to bed-
rock

Moderate. clay
loam texture.

Slight for RmC.

Moderate for
RmD: slopes.

Severe for RmE2:
slopes.

Severe: moder-
ately rapid per-
meability.

Severe: slopes......

Severe: slopes

Severe: rapid
permeability.

Severe: slopes... ...

Slight . ... ... ...

slopes.

Fair for RmC,
RmD: sandy
loam in upper
23 1nches; clay
loam below.

Poor for RmE2:
slopes.

Good for ScA, ScC
Fair: for ScD:
slopes.
Fair for SbC:
gravelly sandy
loam 1n upper
16 inches.

Poor: slopes;
sandstone at a
depth of 24 to

30 inches.
_{Poor: slopes.. ... ...
Poor: too grav-

elly or stony
below.

Poor slopes;
sandstone at a
depth of 22 to
36 inches

Fair. clay loam
texture through-
out.

Good for RmC in
upper 32 inches.

Fair: for RmD:
slopes.

Poor for RmE2:
slopes.

Good for SbC in
upper 16 inches;
gravelly.

Fair for SaD, ScC:
slopes.

Poor: borrow areas
are difficult to re-
claim.

Poor: slopes.. ........

Poor: very stony
below a depth of
10 inches.

Poor: gravelly
loam and sandy
clay loam in up-
per 26 inches;
borrow areas dif-
ficult to reclaim.

Fair: clay loam......




engineering properties of the soils—Continued

SAN BERNARDINO COUNTY, SOUTHWESTERN PART, CALIFORNIA

49

Suitability as a source of—

Soil features affecting—

Sand

Gravel

Road fill

Water retention

Embankments,
dikes, and levees

Reservoir
areas

Irrigation

Hydrologic
soil group

Poor fines.. ...

Poor: fines . ...

Unsuited .

Unsuited.. ... .

Unsuited for SpC:
too stony

Good for SoC.

Unsuited..

Unsuited.. .

Unsuited.. .. .. . .

Poor.

Unsuited

Poor: fines.

.|Unsuited ... .

Unsuited . .. ..

too stony

Good for SoC.

{Unsuited..

Unswited .

fines ... ...

_.{Poor

_ |Poor:

Unsuited for SpC:

Good for OaC, and
OgD

aD.
Fair for OgE:
slopes

Fair: A—6 matenal ...

Good

slopes; sand-
stone at a depth
of 24 to 30 inches

slopes.. ...... ..

Good for SoC.
Poor for SpC:
stony

too

Poor at a depth of
22 to 36 inches;
slopes

_.{Poor for A—6

throughout.

Medium strength;
subject to piping;
medium perme-
ability.

Medium to low
strength; subject
to piping; medium
to Jow permeabil-
ity.

..|Medium strength;

medium to low
permeability ; med-
ium to high susecep-
tibility to piping.

Sandstone at a depth
of 24 to 30 inches.

Medium to low
strength; medium
to low permeabil-
ity to piping;
steep slopes

High strength; rapid
permeability.

Sandstone at a depth
of 22 to 36 inches.

Medium to low
strength; medium
compressibility;
low permeability

Moderately rapid
permeability;steep
in some places.

Moderately slow per-
meability in sub-
soil; steep in some
places

Moderately rapid
permeability.

Sandstone at a depth
of 24 to 30 inches;
steep

Moderate perme-
ability ; weakly
consolidated sedi-
ment at a depth
of 30 to 40 inches;
steep.

Rapid permeability ...

Sandstone at a depth
of 22 to 36 inches;
slopes.

Moderately slow
permeability

Moderately rapid
permeability; steep
in some places.

Moderately slow per-
meability; steep
in some places.

Moderate to high
available water
capacity; moder-
ately rapid per-
meability.

Slopes; sandstone
at a depth of 24
to 30 inches

Very low available
water capacity;
rapid permeabil-
ity.

Slopes; sandstone at
a depth of 22 to
36 inches.

High water-holding
capacity; moder-
ately slow per-
meability

A
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TABLE 5.—Interpretations of

Degree and kind of himitations for— Suitability as a source of—
Soil series and
map symbols Dwellings Septic tank Shallow Sanitary Cover material
without absorptirm excavations landfills for area-type Topsoil
basements fields (area type) landfills
Tollhouse. ToF . .. [Severe' slopes; Severe. slopes; |Severe: slopes; [Severe: slopes; [Poor. slopes; Poor. borrow areas
shallow to bed- shallow to bed- shallow to bed- shallow to bed- weathered gra- difficult to re-
rock rock. rock. rock nmitic rock at a claim
depth of 10 to
20 inches.
Tujunga.

TuB .. CSlight.. - . .. . _ISlight_ ... Severe: poor Severe. rapid Poor. loamy Poor. sandy
sidewall stabil- permeability. sand and throughout
1ty. coarse sand

throughout.

TvC.. ... . _ |Shght. . . . _|Sheght. .. _ __.[Severe: poor Severe: rapid Poor: gravelly Poor: gravelly
sidewall stabil- permeability loamy sand in loamy sand.
1ty upper 36 1nches;

coarse sand
below.
Vista: Vr__ .[Severe* slopes.. .. {Severe' slopes; |Severe: slopes; |Severe: slopes ._..[Poor: slopes ... Poor: borrow
moderate depth moderate depth areas difficult to
to bedrock. to bedrock. reclaim.

USDA texture is determined by the relative pro-
portions of sand, silt, and clay in soil material that
is less than 2.0 millimeters in diameter. “Sand,” “silt,”
“clay,” and some of the other terms used in the USDA
textural classification are defined in the Glossary.

Soil properties significant in engineering

Several estimated soil properties significant in en-
gineering are given in table 4. These estimates are
made for typical soil profiles, by layers sufficiently
different to have different significance for soil engi-
neering. The estimates are based on field observations
made in the course of mapping, on test data for these
and similar soils, and on experience with the same
kinds of soil in other counties. Following are explana-
tions of some of the columns in table 4.

Depth to bedrock or hardpan is the distance from
the surface of the soil to the upper surface of the re-
strictive layer.

Soil texture is described in table 4 in the standard
terms used by the Department of Agriculture. These
terms take into account relative percentages of sand,
silt, and clay in soil material that is less than 2 milli-
meters in diameter. “Loam,” for example, is soil mate-
rial that contains 7 to 27 percent clay, 28 to 50 percent
silt, and less than 52 percent sand. If the soil contains
gravel or other particles coarser than sand, an appro-
priate modifier is added, as for example, .“gravelly
loamy sand.”

Liquid limit and plasticity index indicate the effect

of water on the strength and consistence of soil mate-
rial. As the moisture content of a clayey soil is in-
creased from a dry state, the material changes from
a semisolid to a plastic. If the moisture content is fur-
ther increased, the material changes from a plastic to
a liquid. The plastic limit is the moisture content at
which the soil material changes from the semisolid to
plastic; and the liquid limit is the moisture content
at which it changes from a plastic to a liquid. The
plasticity index is the numerical difference between
the liquid limit and the plastic limit. It indicates the
range of moisture content within which a soil material
is plastic. Liquid limit and plasticity index are esti-
mated in table 4.

Permeability is that quality of a soil that enables
it to transmit water or air. It is estimated on the basis
of those soil characteristics observed in the field, par-
ticularly structure and texture. The estimates in table
4 do not take into account lateral seepage or such
transient soil features as plowpans and surface crusts.

Available water capacity is the ability of soils to
hold water for use by most plants. It is commonly de-
fined as the difference between the amount of water
in the soil at field capacity and the amount at the wilt-
ing point of most crop plants.

Reaction is the degree of acidity or alkalinity of a
soil, expressed in pH values. The pH value and terms
used to describe soil reaction are explained in the
Glossary.

Salinity refers to the amount of soluble salts in the



SAN BERNARDINO COUNTY, SOUTHWESTERN PART, CALIFORNIA 51

engineering properties of the sotls—Continued

T
Suitability as a source of— Soil features affecting—
Water retention Hydrologic
soll group
Sand Gravel Road fill Irngation
Embankments, Reservour
dikes, and levees areas
Unsuited.. _ |Unswted . |Poor® gramtic rock |Bedrock at a depth [Moderately rapid Bedrock at a depth D
at a depth of 10 to 10 to 20 inches. | permeability, to 10 to 20 inches;
to 20 inches; steep; granitic slopes.
slopes. rock at a depth of
10 to 20 1inches.
Poor. fines Poor fines . . - {Good _ . Medium strength; Rapid permeability ...[Low available A
low to medium water capacity;
compressibility; rapid intake.
medium to high
permeability.
Fair fines .. |Fair- fines. _. ... |Good. ...|Medium strength; Rapid permeabihity . |Low available water A
low to medium capacity; rapid
compressibility; mtake
medium to high
permeability.
Unsuited . . .. Unsuited.. . ... .. Poor: granitic rock |Granitic bedrock at [Steep; bedrock at a  [Steep; bedrock at a C
at a depth of 24 to| a depth of 24 to depth of 24 to 40 depth of 24 to 40
40 inches; slopes. 40 1nches; slopes. inches inches.

soil. It is expressed as the electrical conductivity of
the saturation extract, in millimhos per centimeter at
20° C. Salinity affects the suitability of a soil for crop
production, its stability when used as construction
material, and its corrosiveness to metals and concrete.

Shrink-swell potential is the relative change in vol-
ume to be expected of soil material with changes in
moisture content, that is, the extent to which the soil
shrinks as it dries out or swells when it gets wet.
Extent of shrinking and swelling is influenced by the
amount and kind of clay in the soil. Shrinking and
swelling of soils causes much damage to building
foundations, roads, and other structures. A high
shrink-swell potential indicates a hazard to mainte-
nance of structures built in, on, or with material
having this rating.

Engineering interpretations

The soil interpretations in table 5 are based on the
soil properties significant to engineering shown in
table 4, on test data for soils in nearby or adjoining
areas, and on the experience of engineers and soil
scientists with the soils of the survey area. In table 5,
ratings are used to summarize limitations or suitability
of the soils for all listed purposes except irrigation,
reservoirs, and embankments. For these particular
uses, table 4 lists those soil features to be considered
in planning, installation, and maintenance.

Soil limitations are indicated by the terms slight,
moderate, and severe. Slight means that soil proper-

ties are generally favorable for the specified use or
that limitations are minor and easily overcome. Mod-
erate means that some soil properties are unfavorable
but can be overcome or modified by special planning
and design. Severe means that soil properties are so
unfavorable and so difficult to correct or overcome as
to require major soil reclamation, special designs, or
intensive maintenance.

Soil suitability is shown by the terms good, fair,
and poor, which have meanings approximately parallel
to the terms slight, moderate, and severe.

The following are explanations of some of the col-
umns in table 5.

Dwellings without basements are not more than
three stories high and are supported by foundation
footings placed in undisturbed soil. The features that
affect the soil for dwellings are those that relate to
capacity to support load and resist settlement under
load and those that relate to ease of excavation. Soil
properties that affect capacity to support load are wet-
ness, susceptibility to flooding, density, plasticity, tex-
ture, and shrink-swell potential. Those that affect ex~
cavation are wetness, slope, depth to bedrock, and
content of stones and rocks.

Septic tank absorption fields are subsurface systems
of tile or perforated pipe that distribute effluent from
a septic tank into natural soil. The soil material from
a depth of 18 inches to 5 feet is evaluated. The soil
properties considered are those that affect both absorp-
tion of effluent and construction and operation of the
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system. Properties that affect absorption are perme-
ability, depth to water table or rock, and susceptibility
to flooding. Slope is a soil property that affects diffi-
culty of layout and construction and also the risk of
soil erosion, lateral seepage, and downslope flow of
effluent. Large rocks or boulders increase construction
costs.

Shallow excavations are those that require digging
or trenching to a depth of less than 5 feet, as for ex-
ample, excavation for pipelines, sewerlines, phone and
power-transmission lines, basements, open ditches, and
cemeteries. Desirable soil properties are good work-
ability, moderate resistance to sloughing, gentle slopes,
absence of rock outcrops or big stones, and freedom
from flooding or a high water table.

Sanitary landfills (area-type) dispose of refuse.
Refuse is placed on the surface of the soil in successive
layers. The cover material generally must be brought
in. A final cover of soil material at least 2 feet thick
is placed over the fill when it is completed. Landfill
areas are subject to heavy vehicular traffic. Some soil
properties that affect suitability for landfill are ease
of excavation, hazard of polluting ground water, and
trafficability. The best soils have moderately slow per-
meability, withstand heavy traffic, and are friable and
easy to excavate. The soil material under the proposed
site should be investigated so as to determine the prob-
ability that leachates from the landfill can penetrate
the soil and thereby pollute water supplies.

Criteria used to determine limitation ratings for
sanitary landfills are soil drainage class and depth
to seasonal water tables, soil permeability, soil slope,
and soil texture. The final cover should be soil material
that is favorable for the growth of plants. The A hori-
zon, or surface layer, has the best workability and
highest content of important organic matter.

Cover material for the area-type landfills generally
must be obtained from a source away from the site,
Soils, therefore, from another area may need to be
given suitability ratings for use as cover. Required
soil characteristics for both daily and final cover mate-
rial are similar.

Suitability of a soil for use as cover is based upon
properties that reflect workability, ease of digging,
moving, and spreading over the refuse daily during
both wet and dry periods. Slope, wetness, and thick-
ness of the soil material are considered. Areas from
which soil material is borrowed should be reclaimable.
Some damage to the borrow area is expected, but re-
vegetation and erosion control should not become seri-
ous problems.

Topsoil is used for topdressing an area where vege-
tation is to be established and maintained. Suitability
is affected mainly by ease of working and spreading
the soil material when preparing a seedbed; natural
fertility of the material or the response of plants when
fertilizer is applied, and lack of substances toxic to
plants. Texture of the soil material and its content of
stone fragments are characteristics that affect suit-
ability, but also considered is damage that will result
to the area from which topsoil is taken.

Sand and gravel are used in great quantities in
many kinds of construction. The ratings in table 5
provide guidance about where to look for probable
sources. A soil rated as a good or fair source of sand
or gravel generally has a layer at least 3 feet thick, the
top of which is within a depth of 5 feet. The ratings
do not take into account thickness of overburden, loca-
tion of the water table, or other factors that affect
mining of the materials, and they do not indicate the
quality of the deposit.

Road fill is soil material used in embankments for
roads. The suitability ratings reflect the predicted per-
formance of soil after it has been placed in an embank-
ment that has been properly compacted and provided
with adequate drainage, and they reflect the relative
ease of excavating the material at borrow areas.

Embankments, dikes, and levees require soil mate-
rial resistant to seepage and piping and of favorable
stability, shrink-swell potential, shear strength, and
compactibility. Presence of stones or organic material
in a soil are among factors that are unfavorable.

Reservoir areas hold water behind a dam or embank-
ment. Soils suitable for pond reservoir areas have low
seepage, which is related to their permeability and
depth to fractured or permeable bedrock or other per-
meable material.

Irrigation of a soil is affected by such features as
slope; susceptibility to stream overflow, water erosion,
or soil blowing; soil texture; content of stones; accu-
mulations of salts and alkali; depth of root zone; rate
of water intake at the surface; permeability of soil
layers below the surface layer and in hardpans or
other layers that restrict movement of water; amount
of water held available for plants; need for drainage;
and depth to water table or bedrock.

Hydrologic soil groups are used in watershed plan-
ning to estimate runoff from rainfall. Soil properties
are considered that influence the minimum rate of
infiltration obtained for a bare soil after prolonged
wetting. These properties are depth to a seasonally
high water table, intake rate and permeability after
prolonged wetting, and depth to a very slowly per-
meable layer. The influence of ground cover is treated
independently and is not considered in the assignment
of hydrologic soil groups.

The soils have been classified into four groups, A
through D. Soils in group A have the lowest runoff
potential and highest infiltration rates, and soils in
group D have the highest runoff rates and slowest
infiltration rates. Soils in groups B and C are inter-
mediate in these characteristics.

Use of the Soils for Recreational Development

Knowledge of soils is necessary in planning, de-
veloping, and maintaining areas used for recreation.
In table 6 the soils of San Bernardino County, South-
western Part, are rated according to limitations that
affect their suitability for golf fairways and lawns,
picnic areas, and playgrounds. In this table the degrees
of limitations for the specified areas are slight, mod-
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Soil

Recreational uses

Golf farrways and lawns

Picnic areas

Playgrounds

Alo clay, 30 to 50 percent slopes .

Chino silt loam..

Chualar clay loam, 0 to 2 vercent
slopes.

Chualar clay loam, 2 to 9 percent
slopes

Chualar clay loam, 9 to 15 percent
slopes

Cieneba sandy loam, 9 to 15
percent slopes

Cieneba-Friant sandy loams*
Cieneba part .

Friant part

Cieneba-Rock outerop complex

Crafton-Rock outerop complex,
eroded
Delh fine sand. ...

Fontana clay loam, 15 to 30
percent slopes.

Fontana clay loam, 30 to 50
percent slopes

Friant-Rock outcrop complex

Garretson very fine sandy loam,
2 to 9 percent slopes.

Gaviota-Rock outerop complex .

Grangeville fine sandy loam

Grangeville fine sandy loam,
saline-alkali.

Greenfield sandy loam, 2 to 9
percent slopes
Greenfield sandy loam, 9 to 15

percent slopes.

Greenfield cobbly sandy loam,
5 to 15 percent slopes.

Hanford coarse sandy loam,
2 to 9 percent slopes

| Severe:

Severe clay; slopes of more
than 15 percent.

Shight drainage altered
Moderate clay loam
Moderate. clay loam; slopes of

more than 2 percent

Moderate* clay loam; slopes of
more than 2 percent

Severe. shallow to weathered
cock.
Severe slopes of more than

15 percent; shallow to weath-
ered rock

slopes of more than 15
percent; shallow to hard rock

Severe slopes of more than 15
percent; shallow to weathered
rock

Severe: slopes of more than 15
percent; rocky.

Severe fine sand
Severe slopes of more than 15
percent
Severe: slopes of more than 15
percent
| Severe. slopes of more than 15

percent; shallow to hard rock.

Moderate:
2 percent.

slopes of more than

Severe slopes of more than 15
percent; shallow to hard rock.

Shight:

Severe excess saline-alkali

Moderate.
2 percent

slopes of more than

Moderate
2 percent.

slopes of more than
Moderate: slopes of more than
2 percent; surface cobbles

Moderate.
2 percent

slopes of more than

drainage altered.. .. .. .

| Stight

Severe slopes of more than 15
percent; clay

Moderate: dusty ...

Moderate: clay loam .

Moderate: clay loam

'Moderate: clay loam

Moderate slopes of more than
9 percent

Severe: slopes of more than 15
percent.

Severe: slopes of more than 15
percent.

Severe: slopes of more than 15

percent; rocky

Severe: slopes of more than 15
percent; rocky.

Moderate: finesand.. .. ... ..

Severe: slopes of more than 15
percent.

Scvere: slopes of more than 15
percent.

Severe- slopes of more than 15
percent; rocky

Stight

Severe- slopes of more than 15
percent; rocky
Slight: dramage altered ...

dramage altered

Shght.. ... ..

Moderate.
9 percent

slopes of more than

Moderate: some slopes more
than 9 percent; cobbles.

Shght

| Severe:

Severe: slopes of more than 5
percent; clay.

Moderate’ dusty.

Moderate: elay loam

Moderate to severe. slopes of
more than 2 percent in places;
clay loam.

slopes of more than 5
percent

Severe: slopes of more than 5
percent

Severe* slopes of more than 5
percent

Severe. slopes of more than 5
percent.

Severe: slopes of more than 5

percent; rocky.

Severe: slopes of more than 5
percent; rocky.

Severe: fine sand

Severe. slopes of more than 5
percent.

Severe: slopes of more than 5
percent.

Severe. slopes of more than 5

percent; rocky.

Moderate to severe slopes of
more than 2 percent in some
places.

Severe: slopes of more than 5
percent; rocky

Shght
Shght:

drainage altered

drainage altered

Moderate to severe slopes of
more than 2 percent m some
places

Severe slopes of more than 5
percent.

Severe: slopes of more than 5
percent.

Moderate to severe: slopes of
more than 2 percent 1n some
places.
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TABLE 6.—Interpretations of the soils for recreational uses—Continued

Soil

Recreational uses

Golf fairways and lawns

Picnic areas

Playgrounds

Hanford coarse sandy loam,
9 to 15 percent slopes

Hanford sandy loam, 0 to 2
percent slopes.

Hilmar loamy fine sand . ... .

Merrill silt loam_ ... ...

Metz coarse sandy loam, 2 to 9
percent slopes

Monserate sandy loam, 2 to 9
percent slopes

Nacimiento clay loam, 9 to 30
percent slopes

Nacimiento clay loam, 30 to 50
percent slopes

Oak Glen sandy loam, 2 to 9
percent slopes

Oak Glen gravelly sandy loam,
9 to 15 percent slopes.

Qak Glen gravelly sandy loam,
15 to 30 percent slopes

Psamments and Fluvents,
frequently flooded

Ramona sandy loam, 2 to 9
percent slopes.
Ramona sandy loam, 9 to 15

percent slopes.

Ramona sandy loam, 15 to 30
percent slopes, eroded

San Emigdio sandy loam, 9 to
15 percent slopes.

San Emigdio gravelly sandy loam,
2 to 9 percent slopes

San Emigdio fine sandy loam,
0 to 2 percent slopes

San Emigdio fine sandy loam,
2 to 9 percent slopes

San Timoteo loam, 30 to 50

percent slopes, eroded

Saugus sandy loam, 30 to 50
percent slopes

Moderate: slopes of more than
2 percent

Slight . ... .

Moderate loamy fine sand . .. .

Moderate: moderately deep to
hardpan

Moderate* slopes of more than
2 percent

Moderate. slopes of more than
2 percent

Moderate to severe: some
slopes more than 15 percent.

Severe. slopes of more than 15
percent.

Moderate:
2 percent

slopes of more than

Moderate: slopes of more than

2 percent; gravelly sandy loam.

Severe. slopes of more than 15
percent

Severe: flooded

Moderate:
2 percent

slopes of more than

Moderate:
2 percent

slopes of more than

Severe: slopes of more than 15
percent

Moderate-
2 percent

slopes of more than

Moderate slopes of more than

2 percent; gravelly sandy loam.

Shght . .

Moderate
2 percent

slopes of more than

Severe: slopes of more than 15
percent

Severe: slopes of more than 15
percent

| Severe:

Moderate:
9 percent.

slopes of more than

| Slight.. .

Moderate: loamy fine sand . .

Moderate: dusty

Shght..

Shght .

Moderate to severe some
slopes more than 15 percent;
clay loam

Severe: slopes of more than 15
percent.

Shght

Moderate:
9 percent

slopes of more than

Severe:
percent

slopes of more than 15

flooded

Slight...

Moderate:
9 percent

slopes of more than

Severe. slopes of more than 15
percent

Moderate-
9 percent

Slight

slopes of more than

Slight

Slight ..

Severe: slopes of more than 15
percent.

Severe- slopes of more than 15
percent

| Shght to moderate.

Severe. slopes of more than 5
percent

.. [Slight

Moderate: loamy fine sand

Moderate: dusty

Moderate to severe: slopes of
more than 2 percent in some
places.

Moderate slopes of more than
2 percent 1n some places.

Severe. slopes of more than 5
percent

Severe: slopes of more than 5
percent.

Slight to moderate: slopes of
more than 2 percent 1in some
places.

Severe' slopes of more than 5
percent.

Severe: slopes of more than 5
percent.

Severe. flooded

slopes of
more than 2 percent 1n some
places

Severe slopes of more than 5
percent

Severe*
percent

slopes of more than 5

Severe* slopes of more than 5
percent.

Shight to moderate: slopes of
more than 2 percent mn some
places

_| Shght

Shght to moderate: slopes of
more than 2 percent 1n some
places

Severe: slopes of more than 5
percent

Severe: slopes of more than 5
percent
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TABLE 6.—Interpretations of the soils for recreational uses—Continued

Recreational uses

Soil
Golf fairways and lawns Picnic areas Playgrounds

Soboba gravelly loamy sand, Severe: gravelly loamy sand . ... Moderate: gravelly loamy sand | Moderate: gravelly loamy sand
0 to 9 percent slopes.

Soboba stony loamy sand, 2 to 9 Severe* stony loamy sand .. .....| Moderate: stony loamy sand . .| Moderate: stony lcamy sand
percent slopes,

Soper gravelly loam, 15 to 30 Severe: slopes of more than 15 | Severe: slopes of more than 15 | Severe: slopes of ore than 5
percent slopes percent. percent. percent

Soper gravelly loam, 30 to 50 Severe: slopes of more than 15 | Severe slopes of more than 15 | Severe: slopes of more than 5
percent slopes percent. percent. percent.

Sorrento clay loam, 0 to 2 Moderate clay loam_.._ . Moderate: clay loam Moderate: clay loam.
percent slopes.

Sorrento clay loam, 2 to 5 Moderate* slopes of more than | Moderate: clay loam .| Moderate: clay loam; slopes of
percent slopes. 2 percent; clay loam more than 2 percent

Tollhouse sandy loam, 30 to 50 Severe: slopes of more than 15 | Severe: slopes of more than 15 | Severe: slopes of more than 5
percent slopes. percent. percent. percent.

Tujunga loamy sand, 0 to 5 Moderate: loamy sand.. ........| Moderate: loamy sand........ | Moderate: loamy sand; slopes
percent slopes. of more than 2 percent 1n

some places,

Tujunga gravelly loamy sand, Severe: gravelly loamy sand ....| Moderate: gravelly loamy sand | Moderate: gravelly loamy sand ;

0 to 9 percent slopes. slopes of more than 2 percent
in some places.
Vista-Rock outerop complex.. . .| Severe: slopes of more than 15 | Severe: slopes of more than 15 | Severe: slopes of more than 5
percent; rocky. percent; rocky.

percent; rocky.

erate, or severe. For each degree of limitation it is
assumed that a good cover of vegetation can be estab-
lished and maintained. A limitation of slight means
that soil properties are generally favorable and limita-
tions are so minor that they easily can be overcome.
Moderate means that the limitations can be overcome
or modified by planning, by design, or by special main-
tenance. Severe means that costly soil reclamation,
special design, intense maintenance, or a combination
of these is required.

Golf fairways and lawns refer to tracts around resi-
dences, factories, apartment houses, school buildings,
and in intensively used parks. The surface in such
areas needs to be free of rock outcrops and coarse
fragments. The limitations for lawns and golf fair-
ways are based on soil properties, but they do not take
into account such factors as location, which are im-
portant in selecting a site. They do not apply to golf
greens and sandtraps, because most of these are man-
made. Also, the need for leveling, the need for topsoil,
and the kind of grass in the area were not considered.

Explanations of the degree of limitation for golf
fairways and lawns are given in the following para-
graphs.

A so0il has slight limitations for lawns and golf fair-
ways if all of the following features apply: slopes are
less than 2 percent; the surface layer is sandy loam,
fine sandy loam, very fine sandy loam, loam, and silt

loam; there are no cobblestones or other stones; depth
to hard bedrock, a hardpan, or a seasonal water table
is more than 40 inches; drainage is moderately good
to good; permeability of the subsoil is moderate or
moderately rapid; available water holding capacity is
more than 5 inches; electrical conductivity at 25° C,
in millimhos per centimeter, is less than 4; and per-
centage of exchangeable sodium is less than 15 for the
upper 20 inches of the soil.

A soil that has moderate limitations for this use has
one or more of the following features: slopes are 3 to
15 percent; the surface layer is loamy sand, sandy clay
loam, silty clay loam, or clay loam or is gravelly;
cobblestones or other stones occupy less than 3 per-
cent of the surface area; depth to hard bedrock, a
hardpan, or the seasonal water table is between 20
and 40 inches; drainage is somewhat excessive or
somewhat poor; permeability of the subsoil is rapid
or moderately slow; available water holding capacity
is 3.75 to 5.0 inches; electrical conductivity at 25° C,
in millimhos per centimeter, is between 4 and 8; and
percentage of exchangeable sodium is less than 15 for
the upper 20 inches of the soil.

A soil that has severe limitations for lawns and golf
fairways has one or more of the following features:
slopes are more than 15 percent; the surface layer is
sand, gravelly sand, gravelly loamy sand, and gravelly
clay or the soil is very gravelly; cobblestones or other
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stones cover more than 3 percent of the surface area;
depth to hard bedrock, a hardpan, or the seasonal
water table is less than 20 inches; drainage is exces-
sive, poor, or very poor; permeability of the subsoil
is very rapid, slow, or very slow; available water hold-
ing capacity is less than 3.75 inches; electrical con-
ductivity at 25° C, in millimhos per centimeter, is
more than 8; percentage of exchangeable sodium is
more than 15 for the upper 20 inches of the soil.

Picnic areas are attractive natural or landscaped
tracts used mainly for preparing meals and eating
outdoors. These areas are subject to heavy foot traffic.
Most of the vehicular traffic, however, is confined to
access roads. The best soils are firm when wet but not
dusty when dry. They are free of flooding during the
season of use; and they do not have slopes or stoniness
that greatly increase cost of leveling sites or of build-
ing access roads.

Playgrounds are areas used intensively for base-
ball, football, badminton, and similar organized games.
Soils suitable for this use need to withstand intensive
foot traffic. The best soils have a nearly level surface
free of coarse fragments and rock outerops, good
drainage, freedom from flooding during periods of
heavy use, and a surface that is firm after rains but
not dusty when dry. If grading and leveling are re-
quired, depth to rock is important.

How the Soils Were Formed
and Classified

In this section the factors that affect the formation
of the soils in the survey area are discussed and im-
portant processes in the morphology of the soil are
described. The classification of the soils by higher
categories is given.

Factors of Soil Formation

Soil is a natural body on the surface of the earth
in which plants grow. It is composed of organic and
mineral matter. Soils differ in their appearance, com-
position, productivity, and management requirements
in different localities or even within short distances
in the same locality. The factors that cause soils to
differ are the physical and chemical composition of
the parent material; the climate under which the soil
material has accumulated and existed since accumu-
lation; the biological influences; the relief, or lay of
the land; and the length of time the factors of soil
formation have acted on the soil material. The relative
influence of each factor differs from place to place,
but generally the interaction of all factors determines
the kind of soil that forms in any given place.

Generally the changes in soils take place gradually
over a fairly long period. In some soils newly added
material tends to make up for losses of material, and
in many areas there is a balance between the two. Over
a long period, therefore, net changes under natural
conditions may be only minor.

The influences of each soil-forming factor on the
soils of the San Bernardino County, Southwestern
Part, are summarized in the paragraphs that follow.

Parent material

Parent material is the weathered rocks or unconsoli-
dated mass from which soils form. It is largely re-
spounsible for the chemical and mineralogical composi-
tion of soils. In the survey area more soils formed in
alluvium than in residuum from weathered rocks. The
residual soils formed in material weathered from sedi-
mentary, granitic, and metamorphic rocks. These
strongly sloping to steep soils are shallow to very
shallow, and bedrock crops out in many places. Fx-
amples are soils of the Cieneba, Crafton, Friant,
Gaviota, and Vista series. Cieneba, Vista, and Toll-
house soils formed in residuum from tonalite and
granodiorite. They are sandy loam throughout the pro-
file, and they contain many angular particles of quartz.
The parent material of Gaviota soils is hard sandstone.

The moderately deep to deep but weakly developed
Alo, Fontana, Nacimiento, San Timoteo, and Saugus
soils formed in strongly sloping to steep areas. Alo
soils formed in fine-textured sedimentary deposits of
interbedded fine-grained sandstone and shale. They are
deep-cracking soils of high clay content. Fontana and
Nacimiento soils formed in calcareous sedimentary
formations. San Timoteo soils formed in soft, cal-
careous sandstone while Saugus soils formed in slight-
ly acid to neutral, weakly consolidated, loamy sedimen-
tary material. Some readers may be interested in
learning more about the geology of the area and in
studying the relationship of parent material and land
forms to soil formation. Further details about the
geology of the survey can be obtained from material
published by the California Division of Mines (6).

The soils that formed in unconsolidated alluvium
derived from granitic rocks are those of the Chino,
Chualar, Delhi, Grangeville, Greenfield, Hanford, Hil-
mar, Merrill, Monserate, Oak Glen, Ramona, Soboba,
and Tujunga series. Merrill soils are on nearly level
fans; Monserate soils are on older gently sloping to
moderately sloping terraces and fans; and the rest
are on recent alluvial fans or on valley bottoms. The
Chualar and Ramona soils have a moderately devel-
oped profile; Monserate soils have an indurated silica-
cemented hardpan; and Merrill soils have underlying
layers that are weakly cemented with silica and lime.

Young soils that formed in alluvium derived from
sedimentary rocks are those of the Garretson, Metz,
San Emigdio, and Sorrento series.

Climate

Climate has a strong influence on soil formation.
Heat and moisture greatly influence the kind of vegeta-
tion that grows and the rate at which organic matter
decomposes and constituent rock materials weather.
They also influence erosion of the soil and accumula-
tion of the weathering products in them. The survey
area has a Mediterranean climate. Summers are hot
and dry and winters are cool and wet.
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Rainfall is about 12 to 16 inches per year on the
valley floors, low fans, and foothills, It rains less in
those areas than it does at a higher elevation. The
climate is hotter and drier, and the vegetation, mainly
annual grasses and forbs, is less abundant. Roots are
fine, and the root zone is shallow. This kind and density
of vegetation does not return much residue to the soil,
and the warm, moist weather in fall and spring
hastens decomposition.

In areas at lower elevation there is sufficient rain-
fall that carbonates have moved downward to the
lower part of the profile. All the carbonates have
leached from excessively drained to somewhat ex-
cessively drained soils, such as those of the Delhi,
Tujunga, and Soboba series. Hanford, Greenfield, and
Ramona soils are in a climatic zone that is typically
transitional between desert and forest. These soils
formed in similar parent material under chaparral
(southern California brush) or grasses and oaks.
Enough rain falls that clay-forming minerals weather,
move downward, and accumulate more rapidly in soils
under forest than soils in desert. The soils under forest
have a darker colored Al horizon, but generally have
a hard and massive surface layer and low organic-
matter content. They are highly susceptible to erosion.
The morphology and genesis of these and similar soils,
which occupy large areas throughout southern Cali-
fornia, have been studied (8).

At an elevation above 3,600 feet, rainfall increases
to about 25 inches, and the climate is cool and moist.
Soils that formed in these areas are more favorable
for plant growth and, consequently, for the accumula-
tion of organic matter. The plant community includes
more perennial grasses, shrubs, and trees. Cooler tem-
peratures, a shorter growing season, and vegetation
that has coarser and deeper roots result in an increased
accumulation of organic matter. Tollhouse, Oak Glen,
and Crafton soils in this part of the area have a thick,
dark-colored, friable surface layer and appreciable
amounts of organic matter.

Biological forces

Vegetation is the dominant biological force affecting
the formation of soils in the southwestern part of San
Bernardino County. Animals, insects, bacteria, and
other organisms also add organic matter to the soils,
but their contribution to the accumulation of organic
matter and cycling nutrients to the surface soil is de-
pendent on the kind and density of the vegetation.

Originally most of the county was in open areas of
grass, dominantly bunchgrass. As cultivation in-
creased, annual grasses and forbs replaced the bunch-
grass. Among the soils that formed in open areas of
grags are Delhi, San Emigdio, Hanford, Greenfield,
Ramona, Soboba, and Tujunga soils. Some of these
soils have a dark-colored Al horizon, but inherent
organic-matter content is rather low. On soils that
have a higher water table, such as Chino, Grangeville,
and Merrill soils, the grasses were in thick stands that
consisted of rhizotomous grasses, sedges, rushes, and
meadow grasses. Organic matter accumulated and
formed a thick A1l horizon in these soils.

At a higher elevation, the dominant vegetation is
grasses, oaks, and some pine. Vegetation grows better
in the areas of higher rainfall, and among the soils
that have a dark-colored surface horizon as a result
of the increased amount of plant residue returned to
the soil are Oak Glen, Tollhouse, and Crafton soils.

The hot summer temperatures have a profound
effect upon the accumulation of organic matter. These
not only increase the oxidation rate of organic matter,
but they also create a poor habitat for animals, insects,
bacteria, and other organisms. The annual grasses and
forbs provide limited shade and thus offer limited
protection from these high temperatures. As a result
many of the soils are low in content of organic matter;
conversely, the soils at high elevations are cooler and
support perennial grasses, shrubs, and some trees.
All of these plants provide more shade, thus reducing
the soil temperature and the rate of oxidation of or-
ganic matter. They also provide a better habitat for
animals, insects, bacteria, and other organisms.

Soil formation is also influenced by small animals,
insects, earthworms, and micro-organisms (15). They
add organic matter, aerate the soil material, and mix
soil horizons. Small animals, such as rodents, have
brought lime to the surface of the Fontana and Naci-
miento soils. Krotovinas (filled tunnels) made by bur-
rowing animals are rather common in the Hanford,
Greenfield, and San Emigdio soils. Ground squirrels
have congiderably influenced the genesis of Vista soils
(10).

Relief

Relief influences soil formation by its effect on
drainage and erosion. Erosion gradually wears away
the mountains and soils and fills the valleys with ero-
sion products. In level low-lying areas, water tends to
collect and stand on the surface before it slowly drains
away, enters the soil, or evaporates. This results in
an environment of chemical reduction and is character-
ized by mottles, high organic-matter content, dark sur-
face colors, gleyed soil colors, and accumulations of
salts and lime carbonates. Chino, Grangeville, and
Merrill soils formed under such impeded drainage
conditions in poorly aerated areas. The Santa Ana
River and its tributaries provide good drainage in
much of the middle and eastern parts of the survey
area. On convex, more sloping alluvial fans and basins,
the soils are better drained than those of the low-lying
areas south of the community of Chino near Prado
Flood Control Basin. Soils in the Soboba, Tujunga,
Delhi, Hanford, Greenfield, and Ramona series are ex-
amples of well-drained soils in this area.

In the upland hills slopes range from strongly slop-
ing to steep, runoff is medium to rapid, and the hazard
of erosion is severe. Few distinct horizons are present,
because the parent material erodes away before they
can form. Cieneba, Crafton, Gaviota, and Saugus soils
are suitable examples.

Vista soils tend to occupy rounded hilltops and upper
and middle back slopes. Little runoff occurs in these
areas because most of the rainwater percolates through
the soil. As a result the soil is dry for much of the
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year, weathering is minimal for the area, and only a
small amount of clay accumulates in the profile.
Time

Time is an important factor in soil formation. More
time is required to develop a soil with strong profile
development than a soil with little or no profile de-
velopment. The apparent age of any soil is a function
of the effects and interaction of the other soil-forming
factors. A soil with little or no development is said
to be young, and a soil with strongly expressed hori-
zons is considered old. The apparent age of the soils
in Southwestern San Bernardino County ranges from
young to old. The amount of time the soil parent mate-
rial has been in place and the effects of other soil-
forming factors, not its geologic age, are directly re-
lated to soil age, or profile development.

The Cieneba and Vista soils formed in residuum
weathered from tonalite and granodiorite of the Meso-
zoic Age. These rocks are among the oldest in the area;
but these two soils are strongly sloping to steep and
erode easily so that there is only slight evidence of
profile development. On the recent alluvial fan de-
posits, the soils have little profile development. Ex-
amples of these soils are Chino, Delhi, Grangeville,
Hanford, Hilmar, Oak Glen, Soboba, and Tujunga, as
well as Garretson, Metz, Sorrento, and San Emigdio
soils. The Greenfield, Ramona, and Chualar soils occu-
py the older Pleistocene terraces and fans. These soils
have a well-developed profile and horizons of clay
accumulation, or a B2t horizon. The soils of more re-
cent formations lack horizons of clay accumulation.
Another example is the Monserate soils. These soils
not only have horizons where clay has accumulated
but also have silica-cemented duripans. They are in
older, more stable parts of the landscape. The duripan
of the Monserate soils is similar to that of the San
Joaquin soils in the Sacramento area. The age of the
San Joaquin soils has been determined, using new age-
dating techniques, to be about 100,000 years (7).
A similar age may be inferred for the Monserate
series.

Classification of Soils

Soils are classified so that we can more easily re-
member their significant characteristics (9). Classi-
fication enables us to assemble knowledge about the
goils, to see their relationship to one another and to
the whole environment, and to develop principles that
help us to understand their behavior and their re-
ponse to manipulation (12). First through classifica-
tion, and then through use of soil maps, we can apply
our knowledge of soils to specific fields and other tracts
of land.

The narrow categories of classification, such as those
used in detailed soil surveys, allow us to organize and
apply knowledge about soils in managing farms, fields,
and woodlands; in developing rural areas; in engi-
neering work; and in many other ways. Soils are
placed in broad classes to facilitate study and com-

parison in large areas such as countries and continents.

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in
1965 (18). Because this system is under continual
study, readers interested in developments of the cur-
rent system should search the latest literature avail-
able (3, 11, 16).

The current system of classification has six cate-
gories. Beginning with the broadest, these categories
are order, suborder, great group, subgroup, family,
and series. In this system the criteria used as a basis
for classification are soil properties that are observ-
able and measurable. The properties are chosen, how-
ever, so that the soils of similar genesis, or mode of
origin, are grouped. In table 7, the soil series of San
Bernardino County, Southwestern Part, are placed in
some categories of the current system. Classes of the
current system are briefly defined in the following
paragraphs.

ORDER. Ten soil orders are recognized. They are
Entisols, Vertisols, Inceptisols, Aridisols, Mollisols,
Spodosols, Alfisols, Ultisols, Oxisols, and Histosols.

The five soil orders represented in San Bernardino
County, Southwestern Part, are Entisols, Inceptisols,
Mollisols, Alfisols, and Vertisols. The properties used
to differentiate among soil orders are those that tend
to give broad climatic groupings of soils. The two ex-
ceptions to this are the Entisols and Histosols, which
occur in many different climates. Each order is named
with a word of three or four syllables ending in sol
(Entisol).

SUBORDER. Each order is divided into suborders
that are based mainly on those soil characteristics that
seem to produce classes with the greatest genetic sim-
ilarity. The suborders narrow the broad climatic range
permitted in the orders. The soil properties used to
separate suborders are mainly those that reflect either
the presence or absence of waterlogging or soil differ-
ences resulting from the climate or vegetation. The
names of suborders have two syllables. The last sylla-
ble indicates the order. An example is Aquent (Aqu,
meaning water or wet, and ent from Entisol).

GREAT GROUP. Soil suborders are separated into
great groups on the basis of uniformity in the kinds
or sequence of major soil horizons and features. The
horizons used to make separations are those in which
clay, iron, or humus have accumulated; those that
have pans that interfere with growth of roots, move-
ment of water, or both; and thick, dark-colored surface
horizons. The features used are the self-mulching prop-
erties of clay, soil temperature, major differences in
chemical composition (mainly calcium, magnesium,
sodium, and potassium), dark-red and dark-brown
colors associated with basic rocks and the like. The
names of great groups have three or four syllables and
are made by adding a prefix to the name of the sub-
order. An example is Haplaquents (Hapl, meaning
simple horizons, agqu for wetness or water, and ent,
from Entisols).

SUBGROUP. Great groups are divided into sub-
groups, one representing the central (typic) segment
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TABLE 7. — Soil series classified according to the current system of classification
[Classification as of July 1972]
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Series Family Subgroup Order
Alo. .. .. - . _ | Fine, montmorillomtic, thermiec. .| Typiec Chromoxererts..____. ... .. ... ..| Vertsols.
Chino! ... . . ... . .| Fine-loamy, mixed, thermie . Aque Haploxerolls . .. I Mollisols
Chualar. ... . Fine-loamy, mixed, thermic Typie Argixerolls . ... . ... . .| Mollsols
Cieneba ... . .. Loamy, mixed, nonacid, thermic, shallow.. ... ... .| Typic Xerorthents . ... ... Entisols
Crafton. . . ... . Coarse-loamy, mixed, mesic. ... ... ... .. Entic Haploxerolls ... . ... .. A Mollisols
Delh1. ... . Mixed, thermic. .| Typic Xeropsamments - ... . - ... | Entisols.
Fontana.. ... ... . Fine- loa.my, ml*(ed thermie R, | Caleie Haploxerolls.. ... ... ... ... Mollisols
Friant.... .. _ .. .| Loamy, mixed, thermlc ...................... oo | Lathie Haploxerolls.... ... ... . ... ... . .....| Mollsols
Garretson. ... . .| Fine-loamy, mlxed, nonacid, thermic.. ... . | Typie Xerothents........ ... ... Entisols
Gaviota... . ... . | Loamy, mixed, nonacid, thermic . . .. ... ...} Lithic Xerorthents ... . . .| Entisols
Grangeville ... ... | Coarse-loamy, mixed, thermie ... . _ .| Fluvaquentic Haploxerolls . | Mollisols
Greenfield .. ... . . .| Coarse-loamy, mlxed thermic _ .. . .| Typic Haploxeralfs . . . ... .. ...| Alfisols.
Hanford . | Coarse-loamy, mxxed nonacid, thermic.... . ... Typic Xerorthents o e oo -] Kntisols
Hilmar... .. . .| Sandy over loamy, mixed (calcareous), thermic. | Aeirc Halaquepts. ... ... . . ... Inceptisols
Meinli.. .| Fine-silty, mixed, thermic... . Aquic Calewxerolls . . .. . . .. .. Moilisols
Metz.. . - -..| Sandy, mixed, thermic... A Typie Xerofluvents ... ... .. . Fntisols.
Monserate.. ...... | Fine-loamy, mxxed, thermic . . . . Typie Dunixeralfs ... .. . Alfisols.
Nacmmiento ... . .. Fme-loamy, mixed, thermic.. Caleie Haploxerolls . ... ... ... .. Molhsols
Oak Glen .. .. Coarse-loamy, mixed, mesic Pachic Haploxerolls... .. .. ... .| Mollisols
Ramona. — | Fine-loamy, mixed, thermic Typie Haploxeralfs .. .. ... . . . ... Alfisols
San Emugdio. . . ... ... .| Coarse-loamy, rurxed (calcax eoue) thermic. Typic Xerofluvents ... ... ....... ... ._..| Entisols
San Timoteo. .| Coarse-loamy, mixed (calcareous), thermic. .. ..| Typie Xerorthents. . ... .. .. | Entisols.
Saugus.... ... .. | Coarse-loamy, mixed, nonacid, thermie.... Typic Xerorthents ... ... . .| Entisols
Soboba.... A . ...| Sandy-skeletal, mixed, thermie ... ... ... __. | Typic Xerorthents. .. . _.... . . .| Entisols
Soper .. ... .. . ... | Fine-loamy, mixed, thermic. ... . ... .. Typie Argixerolls . .. . ... . ... | Mollisols.
Sorrento! . .. . . . .| Fine-loamy, mixed, thermie . . Caleic Haploxerolls.. ... . Mollisols.
Tollhouse | Loamy, mixed, mesic, shallow ... ... .. Entic Haploxerolls .. ... ... ... Mollisols
Tujunga .| Mixed, thermie. ... e e .. .| Typic Xeropsamments.. . ... .| Entisols
Vista .. . .. . Coarse-loamy, mxxed ‘thermie . . .. . ... Typic Xerocherpts..... .. ... | Inceptisols

! In San Bernardino County, Southwestern Part, the fol-
lowing soils are taxadjuncts to the series for which they
are named:

Chino soils tend to have bright, distinct mottles higher
in the profile than is within the defined range for the

of the group, and others called intergrades that have
properties of the group and also one or more proper-
ties of another great group, suborder, or order. Sub-
groups may also be made in those instances where soil
properties intergrade outside of the range of any other
great group, suborder, or order. The names of sub-
groups are derived by placing one or more adjectives
before the name of the great group. An example is
Typic Haplaquents (a typical Haplaquent).

FAMILY. Soil families are separated within sub-
group mainly on the basis of properties important to
the growth of plants or on the behavior of soils when
used for engineering. Among the properties considered
are texture, mineralogy, reaction, soil temperature,
permeability, thickness of horizon, and consistence.
A family name consists of a series of adjectives pre-
ceding the subgroup name. The adjectives are the class
names of texture, mineralogy, and so on, that are used
to differentiate families (see table 7). An example is
the coarse-loamy, siliceous, acid, thermic family of
Typic Haplaquents.

The five soil orders recognized in San Bernardino
County, Southwestern Part, and the great groups and
subgroups that are represented in the survey area are
described in the following paragraphs.

Alfisols are soils that have been in place for a suffi-

Chino series.

Sorrento soils lack segregated lime at a depth of less

than 40 inches, which is not within the defined range for the
Sorrento series. These differences do not alter the useful-
ness or behavior of these soils.

cient length of time for silica clay to move downward
and accumulate. They are characterized by massive
and hard surface horizons and argillic horizons that
have moderate to high base saturation. Two great
groups of Alfisols that have one subgroup each are
recognized in the survey area.

The Haploxeralfs are well-drained soils that are dry
to a depth of at least 20 inches because of the climate.
They consist of only one subgroup in this survey area.
The Typic Haploxeralfs are well-drained soils that are
low in organic-matter content. Greenfield and Ramona
soils are placed in this subgroup. The Typic Durixer-
alfs are well-drained soils that are low in organic-
matter content. Greenfield and Ramona soils are placed
in this subgroup. The Typic Durixeralfs, the only sub-
group in the Durixeralfs in the area, are moderately
well drained soils that have a duripan with an upper
boundary within 40 inches of the surface but below an
argillic horizon. Monserate soils are in this subgroup
of Typic Durixeralfs.

Entisols are recent soils that show little or no evi-
dence of horizon development except that some soils
may have weak surface horizons. Three great groups
of Entisols having one to two subgroups are recognized
in the survey area and shown in table 7.

The Xerorthents are well-drained to excessively
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drained soils that have a xeric moisture regime. Most
of these soils are on sloping recent erosional land sur-
faces and lose water by runoff. These soils have been
leached sufficiently to remove nearly all of the salts
from the upper parts of the profile. The Typic Xeror-
thents are not saturated with water at a depth of less
than+60 inches at any time of the year. They are very
deep to shallow to soft or hard bedrock. Soils of the
Cieneba, Garretson, Hanford, San Timoteo, Saugus,
and Soboba series are placed in the subgroup of Typic
Xerorthents. Lithic Xerorthents are like Typic Xeror-
thents except they are shallow to hard rock. Gaviota
soils are 10 to 16 inches deep over hard sandstone and
are placed in the subgroup of Lithic Xerorthents.

The Xerofluvents formed in recent water-deposited
sediment in such areas as flood plains, fans, and the
deltas of rivers and small streams. Flooding is frequent
unless these areas are protected by dikes or levees.
Stratification of the soil material is normal. Layers of
a given texture tend to alternate with layers of other
textures. Strata of clayey or loamy material commonly
have more organic carbon than more sandy overlying
materials. Most alluvial sediment coming from eroding
soils or streambanks contains appreciable amounts of
organic carbon that is mainly associated with the clay
fraction. In these sediments, organic-matfer content
decreases irregularly with increasing depth or re-
mains more than 0.2 percent carbon to a depth of 50
inches. If the texture remains similar as depth in-
creases, content of organic carbon decreases regularly
with increasing depth. The proportion of carbon at
increasing depth is higher than that in soils that
formed in other parent materials because alluvial de-
posits are generally recent and loamy. Thin strata of
sand have less organic carbon if the finer sediment at
a depth of 50 inches or below is 0.2 percent carbon or
more. Slopes are less than 25 percent, but other fea-
tures such as texture and content of coarse fragments
between depths of 10 and 40 inches of the series con-
trol section, lack of wetness, depth to hard or soft rock
and to fragments of diagnostic horizons are the same
for the Xerofluvents as they are for the Xerorthents.
The Typic Xerofluvents, the only subgroup of the Xero-
fluvents in this survey area, are somewhat excessively
drained to well-drained soils that, in many places, have
thin strata of contrasting textures below the surface
layer. Metz and San Emigdio soils are in this sub-
group.

The Xeropsamments are well sorted, freely drained
soils that formed under a Mediterranean climate and
that have weatherable minerals in the sand fraction.
These soils are moist in winter and very dry in sum-
mer. They formed on terraces or outwash plains or
are in dunes under a mixture of grasses, shrubs, or
trees. They have low available water capacity, blow
or shift in many places, and support wheeled vehicles
poorly. The texture in all subhorizons between depths
of 10 and 40 inches are limited to sand, fine sand, loamy
sand, or coarse sand. All the horizons are less than
35 percent, by volume, gravel or coarser fragments.
No identifiable fragments of diagnostic horizons gen-
erally occur without distinguishable order below the

surface horizon and within a depth of 40 inches (series
control section). Xeropsamments are not permanently
saturated with water and lack characteristics associ-
ated with wetness such as gley colors and mottles.
Typic Xeropsamments, the only subgroup in the Xer-
opsamments great group in this survey area, are ex-
cessively drained to somewhat excessively drained
soils. The Delhi and Tujunga series are in this sub-
group. Delhi and Tujunga soils are sandy throughout,
ar}ddDelhi soils have been reworked by the action of
wind.

Inceptisols are soils in moister regions that show
slight evidence of change. They have altered horizons
that have lost bases, or iron and aluminum, but retain
some weatherable minerals, or they have horizons of
slight accumulations of translocated lime, silica, iron,
or bases. Two great groups that have one subgroup
each are recognized in the survey area. Aeric Hala-
quepts is the only subgroup of the Halaquepts. This
subgroup includes moderately well drained soils that
are light colored, generally grayish, and either have
ground water that stands at or near the surface or
have been artificially drained. They are, in the original
conditions, wet soils that occur in rather warm regions
with significant differences between summer and win-
ter goil temperatures. The Hilmar series is in this sub-
group of Aeric Halaquepts.

Xerochrepts are well-drained, brownish soils that
formed under a Mediterranean climate. Many are steep
and are underlain by rock. They formed under tree-
grass vegetation. Typic Xerochrepts is the only sub-
group of the Xerochrepts in the survey area. Vista
soils are placed in this subgroup because they have
cambic horizons and occur in climatic regimes that
are moist and cool in summer and dry thoroughly in
summer.

Mollisols are soils that have a relatively thick, dark-
colored, humus-rich surface layer that is high in bases
and has moderate to strong structure. They occur
under grass or under a savannah-type vegetation of
open woodland and grass. These are transitional soils
that lie between the soils of drier climate and the soils
of the more humid climate of wooded areas.

Three groups of Mollisols that have one to six sub-
groups are recognized in the survey area.

The Typic Argixerolls is the only subgroup of Ar-
gixerolls in the survey area. The main distinguishing
characteristic of these soils is that they have B2t
(argillic) horizons in which a significant amount of
clay has accumulated. Other characteristics of this
subgroup are that the soils lack lime or silica-cemented
hardpans within the upper parts of the profile. The
well-drained Chualar and Soper soils are in this sub-
group.

The Aquic Caleixerolls, the only subgroup of the
Calcixerolls in the survey area are somewhat poorly
drained. Soils in this subgroup exhibit properties of
poor drainage, such as mottles and gley colors and
accumulation of caleium in the upper part of the pro-
file. The somewhat poorly drained Merrill soils are in
this subgroup.

The Haploxerolls are somewhat poorly drained to
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excessively drained soils that have slightly altered
parent material or horizons in which lime carbonates
have accumulated beneath the dark-colored surface.
They consist of five subgroups.

The Entic Haploxerolls are well drained to exces-
sively drained soils, such as those of the Crafton and
Tollhouse series. These soils lack horizons or have only
weakly developed horizons beneath the dark-colored
surface.

Calcic Haploxerolls are made up of well-drained soils
that are shallow to lime accumulation (calcic hori-
zons). Fontana, Nacimiento, and Sorrento soils are in
this subgroup.

Fluvaquentic Haploxerolls are soils that have low-
chroma mottles and are either shallow to ground water
or have been artificially drained. Content of organic
carbon decreases irregularly with increasing depth.
The soils are shallower than normal to secondary car-
bonates, if any, because the ground water fluctuates.
The somewhat poorly drained Grangeville soils are in
this subgroup.

Pachic Haploxerolls are made up of well-drained
soils. Oak Glen are the only soils in this subgroup in
the survey area. They have a thicker dark-colored sur-
face horizon than is typical of the Haploxerolls.

Lithic Haploxerolls are shallow to bedrock. The
somewhat excessively drained Friant soils, which are
10 to 18 inches deep over hard schist, are the only
soils in this subgroup.

Typic Haplaquolls are made up only of Chino soils.
Although the drainage has been altered by pumping,
these soils still show evidence of their former wetness,
such as mottles high in the profile and gley colors (low
chromas).

Vertisols are clayey soils that have deep, wide cracks
at some time of the year. They shrink when dry,
swell when wet, and have high bulk densities. Soil
moisture is essential to the development of Vertisols.
These soils generally develop in regions that have sea-
sonal moisture changes, such as those of the Mediter-
ranean climate, where winters are cool and wet and
summers are warm and dry. In arid regions they de-
velop in closed depressions and playas that are occa-
sionally flooded or in areas of fine-textured soils that
are wet and subject to infrequent showers. Only one
great group and one subgroup are in the survey area.
Typic Chromoxererts is the subgroup. Soils of this sub-
group have somewhat brighter colors in the major
part of all horizons than soils of the great group
Pelloxererts. The Alo series of well-drained soils have
been placed in this subgroup of Typic Chromoxererts.

Environmental Factors Affecting
Soil Use

Among the important farm enterprises in the sur-
vey area are the farms, near Chino and Ontario,
where dairying is intensive and includes the use of
milking parlors. A large amount of the manure pro-
duced on dairy farms is processed and sold for use as

fertilizer. Small but specialized truck farms and fresk
produce farms furnish employment and income to
many people. Poultry and eggs are an important part
of the farming economy. Among the farm-related busi-
nesses are citrus-processing plants and local wineries
that process fresh grapes.

Among the major manufacturing services are steel
plants, cement plants, concrete-pipe plants, utilities
companies, and those connected with the Government
defense effort. A large military establishment in the
survey area is Norton Air Force Base. A lumber com-
pany processes logs cut and hauled from the nearby
National forest.

Transportation and shipping are furnished by air-
lines, buses, railroads, and truck lines. At Ontario
International Airport, air service to major cities and
metropolitan centers is available. Numerous State
highways, new freeways, and improved secondary
roads connect large and small communities throughout
the entire survey area.

Relief and Drainage

The Southwestern Part of San Bernardino County
is largely made up of wide, rather broad, nearly level,
recent alluvial valleys and sloping, often stony, allu-
vial fans near the base of the San Gabriel and San
Bernardino Mountains. Near Redlands there are up-
lifted and dissected mesalike terraces. Low hilly up-
lands occur west and southwest of Chino, and terrain
is mountainous in the eastern part. The San Bernar-
dino National Forest borders the area to the north and
to the east. Elevation ranges from about 600 to 700
feet on the valley floors near Chino and gradually in-
creases to about 1,200 to 1,400 feet near Redlands and
San Bernardino. Pisgah Peak is about 5,400 feet high
in the mountainous terrain east of Yucaipa. The
Jurupa Mountains and Blue Mountain lie along the
northern Riverside County line that marks the south-
ern boundary. The Santa Ana River and its tribu-
taries such as Lytle Creek, Cajob Wash, Oak Glen
Creek, and Little San Gorgonio Creek drain most of
the middle and eastern parts. In the Western parts of
the area, Chino Creek, Cucamonga Creek, and San
Antonio Wash are the principal drainageways. They
enter the Prado Flood Control Basin that extends south
into Riverside County.

Water Supply

Most of the crops that are suited to the area are
dependent upon supplemental water for irrigation.
Nearly all of the water for domestic, municipal, indus-
trial, and farm use is obtained by pumping ground
water. About 90 percent of the water used for crop
growth is pumped from underground water basins.
The remainder is diverted from surface streams.
About 425,000 acre-feet of water is estimated to be
used on an annual basis. In addition, about 14,000 acre-
feet of water is transported annually into the area
through the California River Aqueduct. When the east
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branch of the California Aqueduct is in complete
operation, additional amounts of water are expected
to be available. A total of 46,000 acre-feet of water
was contracted for delivery in 1972, but the yearly
maximum entitlement is 102,600 acre-feet of water for
the calendar year of 1991. The State of California,
Department of Water Resources, has investigated wa-
ter demands within the survey area (4, 5).

Water for irrigation, which is scarce and costly,
must be applied efficiently. Sprinkler irrigation is an
efficient method on droughty or sloping soils. Border
and furrow irrigation can be used effectively on the
nearly level soils.

Climate

In San Bernardino County, Southwestern Part, sum-
mers are warm and winters are moderate. Sunshine
is abundant throughout the year. Precipitation is mod-
erate to light and occurs mostly during the colder half
of the year, but snow is infrequent, except in areas
at high elevation in nearby mountains. Average rela-
tive humidity is moderate to low. Winds are generally
light, except for brief periods of strong winds. The
strong winds are generally concentrated in areas that
have northerly and northeasterly exposures.

The average daily maximum temperature is in the
low 90’s to the upper 90’s in midsummer and in the
middle 60’s in winter. Average daily minimum temper-
ature is in the upper 50’s in summer and the upper 30’s
in winter. Temperatures of 100° or higher are fairly
common in the period June through October, and tem-
peratures of 32° or lower occur in December, January,
and February in most years.

On the average, the last 32° temperature in spring
is about the middle of March and the first in fall late
in November. Consequently, the growing season is
more than 250 days. The time between the last 28°
temperature in spring and the first in fall is about
25 days longer.

Annual precipitation is 12 to 20 inches, depending
on the locality. It varies considerably from year to
year. For example, at San Bernardino, the annual
rainfall is less than 6.5 inches in 1 year in 20 and more
than 30 inches in 1 year in 20. About 90 percent of
the annual precipitation is received in the period
November through April.

The rates for evaporation and potential evapotrans-
piration are high. The potential evapotranspiration
computed for the area ranges from 31 to 33 inches,
but the actual rate is only 12 to 13 inches because it
is limited by the distribution and amount of precipita-
tion. Other data show that, during the growing season,
the actual evapotranspiration is only 8 to 10 inches.
Actual evaporation from a standard 4-foot pan is
about 70 inches a year.

The relative humidity in midafternoon is in the 40°
range in winter and in the upper 20’s and lower 30’s
in summer. The sun shines 70 to 80 percent of the
time, annually.

Winds blow predominantly from the southwest, but
the strongest winds come from the north quadrant

more frequently than from other directions. At Norton
Air Force Base winds of more than 12 miles an hour
blow less than 10 precent of the time and winds of
more than 31 miles an hour blow 0.1 percent of the
time.
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Glossary

Alkali soil. Generally, a highly alkaline soil. Specifically, an
alkali soi1l has so high a degree of alkalinity (pH 8.5 or
higher) or so high a percentage of exchangeable sodium (15
percent or more of the total exchangeable bases), or both,
that the growth of most crop plants 1s low from this cause.

Alluvial fan. A fan-shaped deposit of sand, gravel, and fine
material dropped by a stream where it flows out onto a
level plain or meets a slower stream.

Alluvium. Soil material, such as sand, silt, or clay, that has been
deposited on land by streams.

Available water capacity (also termed available moisture capac-
ity). The capacity of soils to hold water available for use
by most plants. It is commonly defined as the difference
between the amount of soil water at field capacity and the
amount at wilting point. It is commonly expressed as inches
of water per inch of soil.

Calcareous soil. A soil containing enough calcium carbonate
(often with magnesium carbonate) to effervesce (fizz) vis-
ibly when treated with cold, dilute hydrochloric acid.

Caliche. A more or less cemented deposit of calcium carbonate
in many soils of warm-temperate areas, as in the South-
western States. The material may consist of soft, thin layers
in the soil or of hard, thick beds just beneath the solum, or
it may be exposed at the surface by erosion.

Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. As a so1l textural class, soil material
that is 40 percent or more clay, less than 45 percent or
more clay, less than 45 percent sand, and less than 40
percent silt,

Clay film. A thin coating of clay on the surface of a soil aggre-
gate. Synonyms: Clay coat, clay skin.

Concretions. Grains, pellets, or nodules of various sizes, shapes,
and colors consisting of concentrations of compounds, or of
soil grains cemented together. The composition of some con-
cretions is unlike that of the surrounding soil. Calcium
carbonate and iron oxide are examples of material com-
monly found in concretions.

Consistence, soil. The feel of the soil and the ease with which a
lump can be crushed by the fingers. Terms commonly used
to describe consistence are—

Loose.—Noncoherent when dry or moist; does not hold to-
gether in a mass.

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

Firm.—When moist, crushes under moderate pressure be-
tween thumb and forefinger, but resistance is distinctly
noticeable.

Plastic—When wet, readily deformed by moderate pressure
but can be pressed into a lump; will form a “wire” when
rolled between thumb and forefinger.

Sticky.—When wet, adheres to other material, and tends to
stretch somewhat and pull apart, rather than to pull free
from other material.

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

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

Cemented.—Hard and brittle; little affected by moistening.

Depth, effective rooting. The depth of soil material which plant
roots can penetrate readily to obtain water and plant
nutrients.

Drainage, altered. Changes in drainage commonly as the result
of reclamation through artificial drainage or irrigation, but
also because of the natural deepening of stream channels,
the filling of depressions, or wetness caused by seepage from
drainage ditches or irrigation channels.

Drainage class (natural). Refers to the condition of frequency
and duration of periods of saturation or partial saturation
that existed during the development of the soil, as opposed
to altered drainage, which is commonly the result of artifi-
cial drainage or irrigation but may be caused by the sud-
den deepening of channels or the blocking of drainage out-
lets. Seven different classes of natural soil drainage
are recognized.

Ezcessively dramed soils are commonly very porous and rap-
idly permeable and have a low water-holding capacity.
Somewhat excesswely drained soils are also very permeable
and are free from mottling throughout their profile.
Well-drained soils are nearly free from motthng and are com-

monly of intermediate texture.

Moderately well dramed soils commonly have a slowly per-
meable layer i or immediately beneath the solum. They
have uniform color in the A and upper B horizons and
mottling in the lower B and the C horizons.

Somewhat poorly drawned soils are wet for significant periods
but not all the time, and some soils commonly have mot-
tling at a depth below 6 to 16 inches.

Poorly draimmed soils are wet for long periods and are light
gray and generally mottled from the surface downward,
although mottling may be absent or nearly so in some
soils.

Very poorly drained soils are wet nearly all the time. They
have a dark-gray or black surface layer and are gray or
light gray, with or without mottling, in the deeper parts
of the profile.

Effervescence. The fizz observed when dilute hydrochloric acid is
applied to a soil containing free carbonates. The amount of
effervescence is divided into four classes—wvery shghtly ef-
fervescent, shghtly effervescent, strongly effervescent, and
violently effervescent.

Erosion. The wearing away of the land surface by wind (sand-
blast), running water, and other geological agents.

Fallow. Cropland left 1dle in order to restore productivity, main-
ly through accumulation of water, nutrients, or both. Sum-
mer fallow is a common stage before cereal grain in regions
of limited rainfall. The soil is tilled for at least one grow-
ing season to control weeds, to aid decomposition of plant
residues, and to encourage the storage of moisture for the
succeeding grain crop.

Fertility, soil. The quality of a soil that enables it to provide
compounds, in adequate amounts and in proper balance,
for the growth of specified plants, when other growth fac-
tors such as light, moisture, temperature, and the physical
condition of the so1l are favorable.

Field moisture capacity. The moisture content of a soil, ex-
pressed as a percentage of the oven-dry weight, after the
gravitational, or free, water has been allowed to drain
away; the field moisture content 2 or 3 days after a soak-
ing rain; also called normal field capacity, normal moisture
capacity, or capillary capacity.

Hardpan. A hardened or cemented soil horizon, or layer. The
soil material may be sandy or clayey, and it may be ce-
mented by iron oxide, silica, calcium carbonate, or other
substance.

Horizon, soil. A layer of soil, approximately parallel to the sur-
face, that has distinct characteristics produced by soil-form-
ing processes. These are the major horizons.

O horizon.—The layer of organic matter on the surface of
a mineral soil. This layer consists of decaying plant
residues.

A horizon.—The mineral horizon at the surface or just below
an O horizon., This horizon is the one in which living
organisms are most active and therefore is marked by
the accumulation of humus. The horizon may have lost
one or more of the soluble salts, clay, and sesquioxides
(iron and aluminum oxides).

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

C horizon.—The weathered rock material immediately beneath
the solum. In most soils this material is presumed to be
like that from which the overlying horizons were formed.
If the material is known to be different from that in the
solum, a Roman numeral precedes the letter C.

R layer.—Consolidated rock beneath the soil. The rock usually
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underlies a C horizon but may be immediately beneath an
A or B horizon.

Irrigation. Application of water to soils to assist in production
of crops. Methods of irrigation are—

Border.—Water is applied at the upper end of a strip in which
the lateral flow of water is controlled by small earth
ridges called border dikes, or borders.

Basin.—Water is applied rapidly to relatively level plots sur-
rounded by levees or dikes.

Controlled flooding.—Water is released at intervals from
closely spaced field ditches and distributed uniformly
over the field.

Corrugation—Water is applied to small, closely spaced fur-
rows or ditches in fields of close-growing crops, or in
orchards, to confine the flow of water to one direction.

Furrow.—Water is applied in small ditches made by cultiva-
tion implements used for tree and row crops.

Sprinkler—Water is sprayed over the soil surface through
pipes or nozzles from a pressure system.

Subrrigation.—Water is applied in open ditches or tile lines
until the water table is raised enough to wet the soil.

Wild flooding.—Irrigation water, released at high points, flows
onto the field without controlled distribution.

Leaching. The removal of soluble materials from the soils by
percolating water.

Leveling (of land). The reshaping, or modification, of the sur-
face to a planned grade to permit uniform distribution of
irrigation water without erosion or to provide proper sur-
face drainage.

Lime. Chemically, lime 1s calcium oxide, but as the term is com-
monly used, it is also calcium carbonate and calcium hy-
droxide. Agricultural hime refers to ground limestone,
hydrated lime, or burned lime, with or without magnesium
minerals.

Metamorphic rocks. Rocks of any origin that have been com-
pletely changed physically by pressure, heat, and move-
ment. Such rocks are nearly always crystalline. Examples:
Mica-schist and serpentine.

Microrelief. Minor surface irregularities of the land, such as
low mounds or pits.

Mottling, soil. Irregularly marked with spots of different colors
that vary in number and size. Mottling in soils usually indi-
cates poor aeration and lack of drainage. Descriptive terms
are as follows: abundance—few, common, and many, size—
fine, medwum, and coarse; and contrast—faint, distinct, and
prominent. The size measurements are these: fine, less
than 5 millimeters (about 0.2 inch) in diameter along the
greatest dimension; medium, ranging from 5 millimeters
(about 0.2 to 0.6 inch) in diameter along the greatest dimen-
sion; and coarse, more than 15 millimeters (about 0.6 inch)
in diameter along the greatest dimension.

Munsell notation. A system for designating color by degrees of
the three simple variables—hue, value, and chroma. For
example, a notation of 10YR 6/4 is a color with a hue of
10YR, a value of 6, and a chroma of 4.

Ped. An individual natural soil aggregate, such as a crumb, a
a prism, or a block, in contrast to a clod.

Permeability. The quality that enables the soil to transmit water
or air. Terms used to describe permeability are as follows:
very slow, slow, moderately slow, moderate, moderately
rapid, rapid, and very rapid.

Plowpan. A compacted layer formed in the soil immediately be-
low the plowed layer.

Profile, soil. A vertical section of the soil through all its hori-
zons and extending into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a soil, ex-
pressed in pH values. A soil that tests to pH 7.0 is pre-
cisely neutral in reaction because it is neither acid mor
alkaline. An acid, or “sour,” soil is one that gives an
acid reaction; an alkaline soil is one that is alkaline 1n re-
action. In words, the degrees of acidity or alkalinity are
expressed thus:

pH pH
Extremely acid Below 4.5 Neutral 6.6 to 7.3
Very strongly acid .4.5 to 5.0 Mildly alkaline ________ 7.4%t07.8
Strongly acid ._ . 5.1to 5.5 Moderately alkaline 7.9 to 8.4
Medium acid ... 5.6t0 6.0 Strongly alkaline _____ 8.5 t0 9.0
Slightly acid ... 6.1t06.5 Very strongly alkaline 9.1 and

higher

Saline soil. A soil that contains soluble salts in amounts that im-
pair growth of plants but that does not contain excess ex-
changeable sodium.

Saline-alkali soil. A soil that contains a harmful quantity of
salts and either a high degree of alkalimty, a large amount
of exchangeable sodium, or both, so distributed 1n the soil
profile that growth of most crop plants 1s less than normal.

Sand. Individual rock or mineral fragments 1n a soil that range
in diameter from 0.05 to 2.0 millimeters. Most sand grains
consist of quartz, but they may be of any mineral compo-
sition. The textural class name of any soil that contains
85 percent or more sand and not more than 10 percent clay.

Sedimentary rock. A rock largely composed of particles deposited
from suspension in water. The chief sedimentary rocks are
conglomerate, from gravel; sandstone, from sand; shale,
from clay; and limestone, from soft masses of caleium car-
bonate. There are many intermediate types. Some wind-
deposited sands have been consolidated into sandstone.

Silt. Individual mineral particles in a soil that range 1n diameter
from the upper limit of clay (0.002 millimeter) to the lower
limit of very fine sand (0.05 millimeter). Soil of the silt tex-
tural class is 80 percent or more silt and less than 12 per-
cent clay.

Soil. A natural, three-dimensional body on the earth’s surface
that supports plants and that has properties resulting from
the integrated effect of climate and living matter acting on
earthy parent material, as conditioned by relief over periods
of time.

Solum. The upper part of a soil profile, above the parent material,
in which the processes of soil formation are active. The
solum in mature soil includes the A and B horizons. Gener-
ally, the characteristics of the material in these horizons
are unlike those of the underlying material. The living roots
and other plant and animal life characteristic of the soil are
largely confined to the solum.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from ad-
joining aggregates and have properties unlike those of an
equal mass of unaggregated primary soil particles. The
principal forms of soil structure are— platy (laminated),
prismatic (vertical axis of aggregates longer than horizon-
tal), columnar (prisms with rounded tops), blocky (angu-
lar or subangular), and granular. Structureless soils are
either single grained (each grain by itself, as in dune sand)
or massive (the particles adhering together without any
regular cleavage, as in many claypans and hardpans).

Substratum. Technically, the part of the soil below the solum.

Surface soil. The soil ordinarily moved in tillage, or its equiva-
lent in uncultivated soil, about 5 to 8 inches in thickness.
The plowed layer.

Terrace (geological). An old alluvial plain, ordinarily flat or
undulating, bordering a river, lake, or the sea. Stream ter-
races are frequently called second bottoms, as contrasted
to flood plains, and are seldom subject to overflow. Marine
terraces were deposited by the sea and are generally wide.

Texture, soil. The relative proportions of sand, silt, and clay
particles in a mass of soil. The basic textural classes, 1n
order of increasing proportion of fine particles, are sand,
loamy sand, sandy loam, loam, silt loam, sult, sandy clay loam,
clay loam, silty clay loam, sandy clay, silty clay, and clay.
The sand, loamy sand, and sandy loam classes may be
further divided by specifying “coarse,” “fine,” or “very fine.”

Tilth, soil. The condition of the soil in relation to the growth of
plants, especially soil structure. Good tilth refers to the
friable state and is associated with high noncapillary poros-
ity and stable, granular structure. A soil in poor tilth is
nonfriable, hard, nonaggregated, and difficult to till.

Water table. The highest part of the soil or underlying rock ma-
terial that is wholly saturated with water. In some places
an upper, or perched, water table may be separated from
a lower one by a dry zone.

Wilting point (or permanent wilting point). The moisture con-
tent of soil, on an oven-dry basis, at which plants (specifi-
cally sunflowers) wilt so much that they do not recover when
placed in a dark, humid atmosphere.

Yr U S GOVERNMENT PRINTING OFFICE 1978 O0—219-160



GUIDE TO MAPPING UNITS

For a full description of a mapping unit, read the description of the mapping unit and that of the soil series
to which the mapping unit belongs. Capability grouping is explained beginning on page 27, and the capability
units are described beginning on page 29. For information about the Storie Index ratings, see the section
beginning on page 37. Other information is given in tables as follows:

Acreage and extent, table 1, page 6. Engineering uses of the soils, table 4,

Estimated ylelds, table 2, page 35. page 40, and table 5, page 44.
Recreational uses, table 6, page 53.

Map Capability unit Storie index
symbol Mapping unit Page Irrigated Dryland rating
AaF Alo clay, 30 to 50 percent slopes---------------=-===—--=-w-- 7 | emme--- Vie-1 16
Cb Chino s1lt 10@Mm=-===-rm=mm oo oo — oo m 7 1 S 86
CkA Chualar clay leoam, 0 to 2 percent slopes-------------------- 8 1 S 77
CkC Chualar clay loam, 2 to 9 percent slopes-------------=~----- 8 Ile-1 —=-w--- 74
CkD Chualar clay loam, 9 to 15 percent slopes---------------=--=~ 8 I1Ie-1 ------- 55
CnD Cieneba sandy loam, 9 to 15 percent slopes-----------------= 9 | - IVe-1 26
Cp Cieneba-Friant sandy loams--------=---=-==-----=~-——=-—----=~ 9 | ------- VIile-1 7
Cr Cieneba-Rock outcrop compleX----s=-m----mo—coommo-ooomoomm e 9 | ------- VIiTe-1 6
Cs2 Crafton-Rock outcrop complex, eroded----------w-------mmou-- 10 | —---e-- VIiTe-1 12
Db Delhi fine sand-----------=-~---=cecrom-smmmmmm—co oo 10 I1Te-4  ------- 62
FoE Fontana clay loam, 15 to 30 percent slopes--------------~--- 11 1 ---m—- IVe-1 51
FoF Fontana clay loam, 30 to 50 percent slopes------------=--=-= 11 | ------- VIie-1 27
Fr Friant-Rock outcrop complex--=----=-=c-=---w-om-momo——oonm—on 12 | ---m---- Vile-1 10
GaC Garretson very fine sandy loam, 2 to 9 percent slopes------- 13 Ile-1 --=----- 95
Go Gaviota-Rock outcrop complex--------=-=m----------—m--oo-—-oo 13 | ---=--- Vile-1 8
Gr Grangeville fine sandy loam---------------==-------moo-oooo- 14 i Gitatate 90
Gs Grangeville fine sandy loam, saline-alkali---~-------------- 14 I1Is-6 ~  -==----- 18
GtC Greenfield sandy loam, 2 to 9 percent slopes-------------=-- 14 ITe-1 ~  ===---~ 69
GtD Greenfield sandy loam, 9 to 15 percent slopes--------------- 15 ITle-1 ------- 61
GuD Greenfield cobbly sandy loam, 5 to 15 percent slopes-------- 15 IVs-7 ——ma--- 41
HaC Hanford coarse sandy loam, 2 to 9 percent slopes------------ 15 ITe-1 ------- 86
HaD Hanford coarse sandy loam, 9 to 15 percent slopes----------- 15 IIle-1 -=----- 65
HbA Hanford sandy loam, 0 to 2 percent slopeS-----------=------~ 15 I e 95
Hr Hilmar loamy fine sand------=-----=------------m---m—eo—mmme 16 Ile-4  -=--=-- 77
Me Merrill silt lo@mM------=----cee-o-ommm—mo—————————ee———mooe 17 ITIs-8  -==---- 72
MgC Metz coarse sandy loam, 2 to 9 percent slopes---------=----- 18 I1Is-4 ~ -=----- 77
MoC Monserate sandy loam, 2 to 9 percent slopes---------=-=----- 18 IITe-8 ------- 27
NaE Nacimiento clay loam, 9 to 30 percent slopes-----------=---~ 19 | ------- IVe-1 49
NaF Nacimiento clay loam, 30 to 50 percent slopes--------------- 19 | ------- Vie-1 22
0aC Oak Glen sandy loam, 2 to 9 percent slopes----------------~- 20 Ile-1  ===w--- 90
OgD Oak Glen gravelly sandy loam, 9 to 15 percent slopes-------- 20 IITe-1 ------- 54
OgE Oak Glen gravelly sandy loam, 15 to 30 percent slopes------- 20 | —e----- IVe-1 45
Ps Psamments and Fluvents, frequently flooded------------------ 20 | —---e-- VITIw-1 <10
RmC Ramona sandy loam, 2 to 9 percent slopes-------------------~- 21 ITe-1  -=----- 60
RmD Ramona sandy loam, 9 to 15 percent slopes-------=-=-~-==-=-=--~ 21 ITTe-1 ---=--- 55
RmE?2 Ramona sandy loam, 15 to 30 percent slopes, eroded---------- 21 IVe-1 ------- 40
SaD San Emigdio sandy loam, 9 to 15 percent slopes------=------- 22 I1Te-1 -=w---- 72
SbC San Emigdio gravelly sandy loam, 2 to 9 percent slopes------ 22 Ile-1  ~=-==-- 67
ScA San Emigdio fine sandy loam, 0 to 2 percent slopes---------- 22 r e 100
ScC San Emigdio fine sandy loam, 2 to 9 percent slopes---------- 22 ITe-1  -=m-==- 95
SgF2  San Timoteo loam, 30 to 50 percent slopes, eroded----------~- 23 | —mmmeme- Vie-1 19
ShF Saugus sandy loam, 30 to 50 percent slopes----=---=---------- 23 ] —e-ee-- Vile-1 7
SoC Soboba gravelly loamy sand, 0 to S percent slopes----------- 24 | —-e---- VIs-1 29
SpC Soboba stony loamy sand, 2 to 9 percent slopes----------=-~-- 24 | —-eme-- VIs-1 22
StE Soper gravelly loam, 15 to 30 percent slopes-------=-=----=-- 25 | —--e--- VIe-1 32
SrF Soper gravelly loam, 30 to 50 percent slopes---------------- 25 | --e---- VIiTe-1 20
StA Sorrento clay loam, 0 to 2 percent slopes---------==-=----=-= 25 L S atatate 85
StB Sorrento clay loam, 2 to 5 percent slopes--------===-=----=-- 25 ITe-1 ~  --=---- 82
ToF Tollhouse sandy loam, 30 to 50 percent slopes--------------- 26 | —------ Vile-1 12
TuB Tujunga loamy sand, 0 to 5 percent slopes----------===------ 26 IITe-4 ~ ------- 70
TvC Tujunga gravelly loamy sand, 0 to 9 percent slopes---------- 26 IVs-4  -=----- 34
Vr Vista-Rock outcrop compleX---------=mm===-=-==---------—mn--- 27 | emmee-- VIiTe-1 16
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This document is not accessible by screen-reader software. The U.S. Department
of Agriculture is committed to making its electronic and information technologies
accessible to individuals with disabilities by meeting or exceeding the requirements of
Section 508 of the Rehabilitation Act (29 U.S.C. 794d), as amended in 1998. Section
508 is a federal law that requires agencies to provide individuals with disabilities
equal access to electronic information and data comparable to those who do not have
disabilities, unless an undue burden would be imposed on the agency. The Section
508 standards are the technical requirements and criteria that are used to measure
conformance within this law. More information on Section 508 and the technical
standards can be found at www.section508.gov.

If you require assistance or wish to report an issue related to the accessibility of any
content on this website, please email Section508@oc.usda.gov. If applicable, please
include the web address or URL and the specific problems you have encountered. You
may also contact a representative from the USDA Section 508 Coordination Team.

Nondiscrimination Statement

In accordance with Federal civil rights law and U.S. Department of Agriculture
(USDA) civil rights regulations and policies, the USDA, its Agencies, offices, and
employees, and institutions participating in or administering USDA programs are
prohibited from discriminating based on race, color, national origin, religion, sex,
gender identity (including gender expression), sexual orientation, disability, age,
marital status, family/parental status, income derived from a public assistance
program, political beliefs, or reprisal or retaliation for prior civil rights activity, in any
program or activity conducted or funded by USDA (not all bases apply to all programs).
Remedies and complaint filing deadlines vary by program or incident.

Persons with disabilities who require alternative means of communication for
program information (e.g., Braille, large print, audiotape, American Sign Language,
etc.) should contact the responsible Agency or USDA's TARGET Center at (202) 720-
2600 (voice and TTY) or contact USDA through the Federal Relay Service at (800)
877-8339. Additionally, program information may be made available in languages other
than English.

To file a program discrimination complaint, complete the USDA Program
Discrimination Complaint Form, AD-3027, found online at http://www.ascr.usda.gov/
complaint_filing_cust.html and at any USDA office or write a letter addressed to USDA
and provide in the letter all of the information requested in the form. To request a copy
of the complaint form, call (866) 632-9992. Submit your completed form or letter to
USDA by:

(1)  mail:  U.S. Department of Agriculture
Office of the Assistant Secretary for Civil Rights
1400 Independence Avenue, SW
Washington, D.C. 20250-9410;

(2) fax: (202) 690-7442; or

(3) email: program.intake@usda.gov.

USDA is an equal opportunity provider, employer, and lender.
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