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

Major fieldwork for this seil survey was completed in the period 1959-73. Soil names and descrip-
tions were approved in 1974, Unless otherwise indicated, statements in the publication refer to conditions
in the county in 1974, This survey was made cooperatively by the Soil Conservation Service and Forest
Service and the University of California Agricultural Experiment Station with financial assistance from
the County of Orange. It is part of the technical assistance furnished to the Orange County, Riverside-

Corona, and Elsinore-Murrieta-Anza Resource Conservation Districts.

Soil maps in this survey may be 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, in-
dustry, and recreation.

Locating Soils

All the soils of the survey area are shown on
the detailed map at the back of this publica-
tion. This map consists of many sheefs made
from aerial photographs. Each sheet is num-
bered 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

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 suitabil-
ity. For example, soils that have a slight limi-
tation for a given use can be colored green,

those with a moderate limitation can be colored
vellow, 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
discussion of the capability unit and the range
sites.

Game managers, sportsmen, and others can
find information about soils and wildlife in the
section “Wildlife Habitat.”

Ranchers and others can find, under “Range,”
groupings of the soils according to their suit-
ability for range, and the names of many of the
plants that grow on each range site.

Community planners and others can read
about soil properties that affect the choice of
sites for dwellings, industrial buildings, and
for recreation areas in the section “Engineer-
ing.”

Fngineers and builders can find, under “En-
gineering,” tables that contain test data, esti-
mates of soil properties, and information about
soil features that affect engineering practices.

Scientists and others can read about how
the soils formed and how they are classified
in the section “Formation and Classification of
the Soils.”

Newcomers in Orange County and Western
Part of Riverside County may be especially in-
terested in the section “General Soil Map,”
where broad patterns of soils are described.
Thev may also be interested in the information
about the area given in the section “Environ-
mental Factors Affecting Soil Use.”
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RANGE COUNTY AND THE WESTERN PART
OF RIVERSIDE COUNTY are along the South-
ern California Coeast, between Log Angeles County to
the north and San Diego County to the south (see fac-
ing page). Parts of San Bernardino County and the
east boundary line of the Cleveland National Forest in
Western Riverside County are the eastern inland
boundary. The survey area extends approximately 37
miles along the coast and reaches an average of about
20 to 22 miles inland. It covers an area of about 907
square miles, or 580,994 acres. Approximately 226
square miles, or 144,387 acres, of the Cleveland Na-
tional Forest, also called the Trabuco Ranger District,
Cleveland National Forest, is within the survey area.
This distriet is in the Santa Ana Meuntains adjacent
to the eastern part of Orange County and the western
part of Riverside County.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of soil are in the survey area, where they are, and how
they can be used. The soil scientists went into the area
knowing they likely would find many soils they had
already seen and perhaps some they had nol. 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 layvers, or horizons in a scil. It extends from
the surface down into the pavent material that has
not been changed 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 classification
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
important characteristics. Each soil series is named

for a town or other geographic feature near the place
where a soil of that series was first cbserved and
mapped. Capistrano and Yorba, for example, are the
names of two soil series. All the soils in the United
States having the same series name ave essentially
alike in those characteristics that affect their behavior
in the undisturbed landscape.

Soils of one series can differ in texture of the sur-
face laver and in slope, stoniness, or some other char-
acteristic that affects use of the soils by man. On the
hasis of such differences, a soil series 1s divided into
phases. The name of a soil phase indicates a feature
that affects management. For example, Capistrano
sandy loam, 2 to 9 percent slopes, is one of several
phases in the Capistrano series.

After a guide for classifying and naming the soils
had been worked out, the soil scientists drew the
boundaries of the individual soils on aerial photo-
oraphs. These photographs show brushiands, build-
ings, field borders, 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
units. On most maps detailed enough to be useful in
planning the management of farms and fields, a map-
ping unit is nearly equivaleut to a soil phase. It is not
exactly equivalent, because it is not praectical to show
on such a map all the small, scattered bits of soil of
some other kind that have been seen on an arvea 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.
Only one such kind of mapping unit, a soil complex,
is shown on the soil map of the survey area.

A soil complex consists of two or more soils, so
intricately intermingled or so small in size that they
cannot be shown separately on the soil map. Each area
of 2 complex containg some of each of the two or more
dominant soils, and the pattern and relative propor-
tions 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. Bosanko-Balcom
complex, 15 to 30 percent slopes, is an example.

In most areas surveyed there are places where the
$0i] material is so rocky, shallow, or severely eroded
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2 SOIL SURVEY

that it cannot be classified by soil series, These places
are shown on the soil map and are described in the
survey, but they are called miscellaneous areas and
are given descriptive names. Riverwash is an example
in the survey area.

While a soil survey is in progress, samples of soils
are taken for laboratory measurements and for engi-
neering tests. Laboratory data from the same kinds
of soil in other places are also assembled. Data on
vields of crops under defined practices are assembled
from farm records and from field or plot experiments
on the same kinds of soil. Yields under defined man-
agement are estimated for all soils.

Soil scientists observe how soils behave when used
as a growing medium for native and cultivated plants,
and as material for structures, foundations for strue-
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 foundations
for houses are cracked on a named kind of soil and
they relate this failure to the high shrink-swell po-
tential of the soil material. Thus, observations and
knowledge of soil properties are used with available
research data to predict limitations or suitability 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 finally
evolve 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 Orange County
and the Western Part of Riverside County. A soil asso-
ciation is a landscape that has a distinctive propor-
tional 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 an area, who
want to compare different parts of an 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 general guide in managing a watershed, or a
wildlife area, or in planning engineering works, rec-
reational facilities, and community 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 goilsg
in any one association ordinarily differ in slope, depth,
stoniness, drainage, and other characteristics that
affect their management.

The soil associations in this survey have been

grouped into five general kinds of landscapes for inter-
pretive purpeses. Fach group and the soil associations
in that group are described on the following pages.
The terms for texture used in the title for several of
the associations refer to the texture of the surface
layer. For example, in the title of association 1, the
words, “silt loams to clays” refer to the texture of the
surface layer.

Semewhat Excessively Drained to Poorly Drained,
Nearly Level to Moderately Sloping Seils on
Allavial Fans and Flood Plains and in Basins of
the Coastal Plains

The four soil associations in this group make up
about 39 percent of the survey area. They are on allu-
vial fans, on flood plains, and in small basins. The
soils are somewhat excessively drained to poorly
drained loamy sands to clays that formed mostly in
mixed alluviom, dominantly from sedimentary rock
sources.

Elevation ranges from near sea level to 1,500 feet.
The average annual rainfall is 12 to 18 inches, and
the average annual air temperature is 59 to 62° F.
The frost-free season is 270 to 355 days.

These associations are used extensively for truck
crops, specialty crops, and field crops. They are also
used extensively for urban purposes.

I. Chino-Omni association

Nearly level, somewhat poorly drained and poorly
drained, caleareous silt loams to clays on elluvial fans
and flood plains and in basins

This association is mainly in an area about 6 to 9
miles inland from the seacoast, northeast of Costa
Mesa. A smaller area is about halfway between Hunt-
ington Beach and Sunset Beach. Another small area
is on the southwest side of Buena Park. These areas
are mainly basins at the lower ends of the flood plains.
The soils formed in very deep alluvium. Slopes are 0
to 2 percent. The plant cover is annual grasses, forbs,
mustard, and salt-tolerant plants that require mois-
ture. Elevations range from near sea level to 200 feet.
The average annual rainfall is 12 to 15 inches, the
average air temperature is about 61° F., and the frost-
free season is 280 to 850 days.

This association occupies 5 percent of the survey
area. It is about 55 percent Chino soils; 35 percent
Omni soils; and 10 percent Bolsa, Mocho, and Sor-
rento soils and Tidal flats.

Chino soils are more than 60 inches deep and are
somewhat poorly drained. Most of these soils now
have altered drainage, and the water table is deeper
than 5 feet. They have a gray silty clay loam surface
layer underlain by gray and grayish brown silty clay
loam that has some light brownish gray mottles. The
underlying material is light gray silty clay loam and
sandy clay loam. These soils are moderately alkaline
and calcareous throughout.

Omni soils are more than 60 inches deep, are cal-
careous clay throughout, and are poorly drained. Most
of these soils also have altered drainage and a water
table deeper than 5 feet, and the saline-alkali salts
has been reduced from moderate to slight or none.
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They have a gray surface layer underlain by a light
gray subsoil with olive brown mottles. The substratum
is dark grayv and mottled.

These soils are commonly used for celery, tomatoes,

and barley. Many areas ave now urbanized
2. Hueneme-Bolsa associalion

Nearly level, poorly drained and somewhat poorly
drained, calcareous fine sandy loams, silt loams, and
silty clay loams on alluvial fans and flood plains

This association is mainly on flood plains. It extends
from Seal Beach southeast to the Santa Ana River
and about 10 to 12 miles inland from the coast. The
soils formed in very deep alluvium. Slopes are 0 to 2
percent. The plant cover is annual grasses and forbs,
mustard, and plants that require moisture. Elevation
ranges from 5 to 350 feet. The average annual rainfall
is 12 to 15 inches, and the average annual air temper-
ature is 61 to 62° F. The frost-free season is 300 to
350 days.

This association occupies 11 percent of the survey
area. 1t is about 45 percent Hueneme soils; 40 percent
Bolsa soils: and 15 percent Chino, Omni, and San
Emigdio soils and Tidal flats.

Hueneme soils are more than 60 inches deep and
are poorly drained. Most of these soils have altered
drainage and a water table deeper than 5 feet. They
have a light brownish gray fine sandy loam surface
layer underlain by light gray loamy sand. The under-
lying material is light brownish gray silt loam, loamy
fine sand, fine sandy loam, and silty clay loam. Most of
this material is mottled. The soils are moderately
alkaline and calcareous throughout.

Bolsa soils are more than 60 inches deep and some-
what poorly drained. Most of these soils have altered
drainage and a water table deeper than 5 feet. They
have a light brownish gray silt loam or silty clay loam
surface layer underlain by light brownish gray silt
loam and silty clay loam that is mottled in places.
They are moderately alkaline throughout and calcare-
ous to a depth of 40 inches or more.

Thig association is commonly used for truck crops,
field crops, and urban development.

3. Metz-San Emigdio association

Nearly level, somewhat excessively drained and well
drained, calcareous loamy sands and fine sandy loams
on alluvial fans and flood plains

This association is mainly on the upper flood plains
from the Santa Ana Canyon area west to near Buena
Park and Stanton, and southwest to mnear Garden
Grove and the northern part of Santa Ana. Smaller
areas also occur on the flood plains near Tustin south-
east of Borrego Canyon. The soils formed in very deep
alluvium. Slopes are 0 to 9 percent. The plant cover is
annual grasses and forbs. Elevation ranges from 10 to
1,600 feet. The average annual rainfall is 12 to 18
inches, the average annual air temperature is about
62° F., and the frost-free season is 270 to 350 days.

This association occupies 14 percent of the survey
area. It is about 45 percent Metz soils; about 40 per-
cent San Emigdio soils; and 15 percent Capistrano,
Corralitos, Hueneme, Mocho, and Soboba soils and
Riverwash.

Metz soils are more than 60 inches deep and are
somewhat excessively drained. They have a pale
brown loamy sand surface layer underlain by strati-
fied brown, pale brown, and very pale brown loamy
sands and sandy loams. They are moderately alkaline
and generally calcareous throughout.

San Emigdio soils are more than 60 inches deep and
are well drained. They have a light brownish gray fine
sandy loam surface layer. The underlying material is
stratified, very pale brown, light gray, and pale brown
gravelly loamy coarse sand to very fine sandy loam.
These soils are moderately alkaline and calcareous
throughout.

This association is used for strawberries, citrus,
row crops, field crops, and urban development.

4. Sorrenio-Mocho association

Nearly level to moderately sloping, well drained sandy
loams, loams, or clay loams on alluvial fans and flood
plains

This association is mainly on the upper flood plains
and on alluvial fans near the foothills. Slopes are 0 to
9 percent. The plant cover is annual grasses and forbs
and in some areas a few sycamore trees. Elevation
ranges from 50 to 700 feet. The average annual rain-
fall is 12 to 16 inches, and the average annual air
temperature is 59 to 62° F. The frost-free season is
270 to 355 days.

This association occupies 9 percent of the survey
area. It is about 55 percent Sorrento soils; 35 percent
Mocho soils: and 10 percent Bolsa, Botella, Chino, and
San Emigdio soils.

Sorrento soils are more than 60 inches deep and are
well drained. They have a grayish brown sandy loam,
loam, or clay loam surface layer underlain by grayish
brown, light brownish gray, and pale brown silty clay
loam. They are neutral at the surface and become mod-
erately alkaline and calcareous with increasing depth.

Mocho soils are more than 60 inches deep and are
well drained. They have a brown and grayish brown
sandy loam or loam surface layer underlain by light
brownish gray, brown, and pale brown stratified fine
sandy loam, light silty clay loam, and heavy loam.
They are moderately alkaline and calcareous through-
out.

This association is used for a variety of irrigated
crops, for citrus, and urban development.

Moderately Well Drained, Nearly Level to
Moderately Steep Soils of the Coastal Terraces

The one soil association in this group makes up
about 10 percent of the survey area. It is on terraces,
older alluvial fans, and remnants in the coastal foot-
hills. The soils are moderately well drained sandy
loams that have a well defined subsoil that developed
from sandy sediments.

Elevation ranges from 50 to 1,500 feet. The average
annual rainfall is 12 to 20 inches, and the average
annual air temperature is about 62° F. The frost-free
season is 270 to 350 days.

This association is used mainly for pasture, range,
barley, and urban development. ‘
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5. Myford association

Nearly level to wmoderately steep, moderately well
drained sandy loams that have o sivongly developed
subsoil; on terraces

This association is mainly along the coastline up to
5 miles inland and along lower edges of the foothills.
The soils formed in sandy sediments mostly on marine
terraces. They are also on older alluvial fans and ter-
race remnants in the foothills. Slopes are 0 to 30 per-
cent. The plant cover generally is annual grasses and
forbs and in some areas scattered brush. Elevation
ranges from B0 to 1,500 feet. The average annual
rainfall is 12 to 20 inches and the average annual air
temperature is about 62° F. The frost-free zeason is
270 to 350 days.

This association occupies 10 percent of the survey
area. It is about 80 percent Myford soils and 20 pex-
cent Capistrano, Chesterton, Marina, and Yorba soils.

Myford soils are moderately well drained. The sur-
face layer is pale brown and pinkish gray sandy loam.
The subsoil is brown and light brown sandy clay and
sandy clay leam. The substratum is very pale brown
sandy loam to a depth of more than 60 inches.

These soils are used mostly for pasture, range, and
urban development.

Somewhat Excessively Drained and Well Drained,
Strongly Sloping to Very Steep Soils of the
Coastal Foothills

The two soil associations in this group make up
about 25 percent of the survey area. They are in sedi-
mentary deposits of the coastal foothills.

Elevation ranges from 100 to 4,000 feet. The aver-
age annual rainfall is 12 o 25 inches, and the average
annual air temperature is 59 to 62° F. The frost-free
season is 200 to 350 days.

These associations are used mainly for pasture and
range. The better sites are in barley or irrigated
citrus. Some areas are used for urban development.

6. Alo-Bosanko association

Strongly sloping to steep, well drained clays on eoastal
foothills

This association is northeast of the coastal terraces
in the San Clemente to Corona Del Mar areas to the
Santa Ana Mountains: northeast of the flood plains
and terraces of the 1 Toro to the Orange cities area;
and north of flood plains and ferraces in the Anaheim
to Buena Park areas to the Los Angeles and San Ber-
nardino County lines. The soils formed in material
weathered from calcareous sandstone and shale. Slopes
are 9 to 50 percent. The plant cover consists of annual
grasses, mustard, and other forbs. Elevation ranges
from 200 to 2,500 feet. The average annual rainfall is
12 to 20 inches, and the average annual air tempera-
ture is 59 to 62°F. The frost-free season is 300 to
350 days.

This association occupies 10 percent of the survey
area. It is about 55 percent Alo soils; 25 percent Bo-
sanko soils; and 20 percent the Alo variant and Ana-
heim, Balcom, Calleguas, and San Andreas soils.

Alo soils are well drained. They have a dark erayish

brown clay surface layer. At a depth of 24 to 40 inches
is weathered shale or sandstone, or hoth. Bosanko soils
also are well drained. They have a dark gray clay sur-
face layer. At a depth of 22 to 38 inches iz weathered
shale or sandstone or both.

This association is used mostly for barley, pasture,
and range. Citrus is grown on some of the better sites.
Some areas are used for urban development.

7. Lieneba-Anaheim-Soper association

Strongly sloping to very steep, somewhal cxcessively
drained and well drained sandy loams, loams, clay
loams, gravelly loams, and cobbly loams on coastal
foothills

This association is in the foothills between Corona
Del Mar and San Clemente east and northeast to the
Santa Ana Mountains, east and northeast of the ter-
races and flood plains from El Tore to Tustin and
Orange, and northeast and north of the terraces and
flood plains near Anaheim to Buena Park to the Los
Angeles and San Bernardino County lines. The soils
formed in material weathered from sandstone, shale,
and conglomerate. Slopes are 9 to 75 percent. The plant
cover is brush and annual grasses and forbs, Flevation
ranges from 100 to 4,000 feet. The average annual air
temperature is 59 to 62° F., and the frogt-free season
is 200 to 350 days.

This association occupies 15 percent of the survey
area. It is about 40 percent Cieneba soils; 30 percent
Anaheim soils; 15 percent Seper soils; and 15 percent
Alo, Balcom, Calleguas, Gabino, Nacimiento, San An-
dreas, and Yorba soils.

Cleneba soils are somewhat excessively drained.
They have a light brownish gray and pale brown sandy
loam surface layer 5 to 19 inches thick underlain by
soft sandstone.

Anaheim soils are well drained and have a grayish
brown loam or clay loam surface layer 20 to 36 inches
thick. The underlying material is weathered sandstone
or shale or both.

Soper soils are well drained and typically have a
brown loam, gravelly loam, or cobbly loam surface
layer and a reddish brown gravelly clay loam subsoil.
At a depth of 20 to 32 inches is weathered conglomer-
ate or sandstone or both.

This association is used mainly for range. Some
areas are used for urban development.

Somewhat Excessively Drained and Well Drained,
Strongly Sloping to Very Steep Soils of the
Santa Ana Mountains

The one association in this group makes up about
25 percent of the survey area. It is in the mountains,
on uplands. The soils are somewhat excessively drained
and well drained sandy loams and silt loams that
formed in material weathered mostly from granitie,
metabasic, and metasedimentary rocks.

Elevation ranges from 1,000 to 4,000 feet. The aver-
age annual precipitation, mainly rainfall, is 16 to 25
inches, and the average annual air temperature is
about 59°F. The frost-free season is 210 to 300 days.

This association is used mainly for wildlife habitat,
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watershed, and recreation and to a limited extent for
range.

8. Friant-Cieneba-Exchequer association

Strongly sloping to very steep, somewhat cxcessively
drained and well drained fine sandy lowms, sandy
loams, and gravelly silt lowms on mountains

This association consists of soils that formed in ma-
terial weathered from granitic, metabasic, and meta-
sedimentary rock. Slopes are 9 to 75 percent. The plant
cover is mainly brush. Elevation ranges from 1,000 to
4,000 feet. The average annual precipitation, mostly
rainfall, is 14 to 25 inches, the average annual air
temperature is about 59 to 62°F., and the frost-free
season is 200 to 340 days.

This association occupies 25 percent of the survey
area. It is about 40 percent Friant soils; about 35 per-
cent Cieneba soils: about 15 percent Exchequer soils;
and 10 percent Blasingame, Escondido, Laughlin,
Tollhouse, and Vista soils.

Friant soils are somewhat excessively drained. They
have a brown fine sandy loam surface layer 9 to 13
inches thick. They are underlain by fractured hard
metasedimentary rock.

Cieneba soils are somewhat excessively drained.
They have a light brownish gray and pale brown sandy
loam surface layver 5 to 19 inches thick. They are un-
derlain by weathered granodiorite. In places rock out-
crop and large boulders cover more than 50 percent of
the surface area.

Exchequer soils are well drained to somewhat ex-
cessively drained. They have a reddish brown gravelly
silt loam surface layer 8 to 18 inches thick. They are
underlain by fractured metabasic rock. About 10 per-
cent of the surface area is low rock outcrop.

Well Drained, Gently Sloping to Strongly
Sleping Soils on Terraces and Alluvial Fans in
the Santa Ana Mountains

The one association in this group makes up about 1
percent of the survey area. It is on terraces and alluvial
fans and in small narrow valleys on the east side of
the Santa Ana Mountains. The soils are well drained
sandy loams, gravelly fine sandy loams, or fine sandy
loams that formed in alluvium derived mostly from
granite.

Elevation ranges from 700 to 1,500 feet. The average
annual rainfall is 12 to 16 inches, and the average
annual air temperature is about 63°F. The frost-free
season is 250 to 280 days.

This association is used for citrus, wildlife habitat,
and watershed and to a limited extent for pasture or
range.

9. Ramona-Hanford association

Gently sloping to strongly sloping, well drained fine
sandy loams, gravelly fine sandy loams, and sandy
loams on terraces and alluvial fans

This association consists of soils that formed in al-
luvium derived mostly from granite. Slopes are 2 to 15
percent. The plant cover is mainly brush or light brush,
annual grasses, and forbs. Elevation ranges from 700
to 1,500 feet. The average annual rainfall is 12 to 16

inches, and the average annual air temperature is
about 63° F. The frost-free season is 250 to 280 days.

This association occupies 1 percent of the survey
area. 1t is about 45 percent Ramona soils; 35 percent
Hanford soils; and 20 percent Corralitos, Modjeska,
Soboba, and Yorba soils and Riverwash.

Ramona soils are well drained. They have a brown
fine sandy loam or gravelly fine sandy loam surface
layer. The subsoil is brown sandy clay loam. The sub-
stratum to a depth of 60 inches or movre is brown fine
sandy loam. Hanford soils are well drained. The sur-
face layer is grayish brown sandy loam. The under-
lying material to a depth of 60 inches and more is pale
brown and grayish brown sandy loam and a few strata
of gravel and loamy sand.

This association is used for citrus and to a limited
extent for pasture or range.

Descriptions of the Soils

This section describes in detail the soils of Orange
County and Western Part of Riverside County and
their use. Each soil series is deseribed in detail, and
then, briefly, the mapping units in that series. Unless
it is specifically mentioned otherwise, it is to be as-
sumed 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 description 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 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 repre-
sentative of 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
either stated in the description of the mapping unit,
or they are apparent in the name of the mapping unit.
The description of each mapping unit contains sugges-
tions on how the soil is used.

As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil
series. Beaches, for example, does not belong to a soil
series, but nevertheless, it is listed in alphabetic order
with the soil series.

Preceding the name of each mapping unit is a nu-
merical symbol. This symbol identifies the mapping
unit on the detailed soil map. At the end of each de-
scription of a mapping unit is the capability unit to
which the soil is assigned, the range site, and the Storie
index rating.

In the locations of the typical profiles, some sections
are designated “by private survey.” According to the
geological survey topographic maps, the top edge of
these sections is to the northwest, not to the north.

The acreage and proportionate extent of each map-
ping unit are shown in[table 1] Many of the terms used



6 SOIL SURVEY
TABLE 1.—Acreage and proportionate extent of the soils
S\:;le;iﬁ:')l Soil name Acres | Percent 5317\1{1;1‘501 Soil name Acres | Percent
100 Alo clay, 9 to 15 percent slopes__| 5,445 0.9 138 Chesterton loamy sand, 15 to
101 Alo elay, 15 to 30 30 percent slopes . __ 125 @)
percent slopes .. __ 10,930 1910139 Chino silty clay loam _________ 1,795 0.3
102 Alo clay, 30 to 50 140 Chino silty clay loam, drained__| 10,015 1.7
percent slopes . _.____._ 10,630 1.8 141 Cieneba sandy loam, 15 to 30
103 Alo Variant clay, 9 to 15 percent slopes —___________ 2,785 0.5
percent slopes . ______ 240 (*) 142 Cieneba sandy loam, 30 to 75
104 Alo Variant clay, 15 to 30 percent slopes, eroded _______ 40,625 7.0
percent slopes —_____________ 1,165 0.2} 143 Cieneba-Blasingame-Rock
105 Alo Variant clay, 30 to 50 outerop complex, 9 to 30
percent slopes ______________ 620 0.1 percent slopes .. __.____.____ 3,490 0.6
106 Anaheim loam, 15 to 30 144 Cieneba-Rock outerop complex,
percent slopes ______________ 1,490 0.3 9 to 30 percent slopes _______ 1,600 0.3
107 Anaheim loam, 30 to 50 145 Cieneba-Rock outcrop complex,
percent slopes ______________ 2,605 0.4 30 to 75 percent slopes ______ 37,461 6.4
108 Anaheim clay loam, 15 to 30 146 Corralitos loamy sand .._______ 2,770 0.5
percent slopes ______________ 2,655 0.5 147 Corralitos loamy sand,
109 Anaheim clay loam, 30 to 50 moderately fine substratum __ 480 0.1
percent slopes . ___ 5,955 1.0 || 148 Cropley clay, 0 to 2
10 Anaheim clay loam, 50 to 75 percent slopes . _______ 1,005 0.2
percent slopes .. __________ 2,980 0.5 1 149 Cropley clay, 2 to 9
1 Balcom clay loam, 9 to 15 percent slopes —_____________ 3,485 0.6
percent slopes . __ 830 0.1} 50 Escondido very fine sandy loam,
112 Balcom clay loam, 15 to 30 9 to 15 percent slopes _______ 415 0.1
percent slopes ______________ 2,475 0415 Escondido very fine sandy loam,
113 Balcom clay loam, 30 to 50 15 to 30 percent slopes _____. 950 0.2
percent slopes —_____________ 3,080 051 52 Exchequer-Rock outerop com- .
114 Balcom-Rock outerop complex, plex, 30 to 75 percent slopes__| 19,270 3.3
15 to 50 percent slopes ______ 710 0.1 153 Friant fine sandy loam, 30 to
15 Beaches . . __ 3,630 0.6 70 percent slopes ___ . _______ 49,740 8.6
16 Blasingame loam, 9 to 30 154 Gabino gravelly clay loam, 15
percent slopes —...____._____ 1,490 0.3 to 50 percent slopes _____.____ 4,655 0.8
117 Blasingame stony loam, 9 to 30 i55 Garretson gravelly very fine
percent slopes . __________ 1,045 0.2 sandy loam, 2 to 9
s Blasingame stony loam, 30 to 65 percent slopes ______________ 90 )
percent slopes . _____________ 5,090 0.9 (cq Hanford sandy loam, 2 to 9
19 Blasingame-Rock outerop percent slopes _________ 520 0.1
complex, 9 to 30 157 Hueneme fine sandy loam ______ 495 0.1
percent slopes . ___________ 510 0.1 |58 Hueneme fine sandy loam,
120 Blasingame-Vista complex, drained ___.________________ 23,705 4.1
9 to 15 percent slopes _______ 485 0.11 50 Las Posas gravelly loam, 15 to
121 Blasingame-Vista complex, 50 percent slopes ___._______ 970 0.2
15 to 30 percent slopes —_.__.__ 985 0.2 | 140 Laughlin gravelly loam, 30 to
122 Bolsa silt loam _______________ 920 0.2 50 percent slopes ___.________ 2,145 0.4
123 Bolsa silt loam, drained _______ 13,520 2.3 14 Marina loamy sand, 0 to 2
124 Bolsa silty clay loam __________ 1,015 0.2 percent slopes ______________ 565 0.1
125 Bolsa silty clay loam, drained __| 4,685 0.8 149 Marina loamy sand, 2 to 9
126 Bosanko clay, 9 to 15 percent slopes ..____________ 4,000 0.7
percent slopes . __________ 1,555 0.3 143 Metz loamy sand _____________ 20,755 3.6
127 Bosanko clay, 15 to 30 164 Metz loamy sand, moderately
percent slopes . __________ 4,720 0.8 fine substratum ____________ 9,310 1.6
128 Bosanko clay, 30 to 50 165 Mocho sandy loam, 0 to 2
percent slopes ______________ 3,855 0.7 percent slopes ______________ 1,090 0.2
129 Bosanko-Balcom complex, 15 166 Mocho loam, 0 to 2
to 30 percent slopes _________ 2,425 0.4 percent slopes .. ___________ 12,375 21
130 Bosanko-Balcom complex, 30 167 Mocho loam, 2 to 9
to 50 percent slopes _________ 680 0.1 percent slopes ... _________ 2,415 0.4
131 Botella loam, 2 to § 168 Modjeska gravelly loam, 0 to
percent slopes ______________ 1,405 0.2 2 percent slopes ... ____ 2,380 0.4
132 Botella clay loam, 2 to 9 169 Modjeska gravelly loam, 2 to
percent slopes ______________ 1,675 0.3 9 percent slopes —___________ 2,395 0.4
133 Botella clay loam, 9 to 15 170 Modjeska gravelly loam, 9 to
percent slopes ______________ 1,510 0.3 15 percent slopes —______.____ 635 0.1
134 Calleguas clay loam, 50 to 171 Modjeska gravelly loam, 15 to
75 percent slopes, eroded ____| 34,505 5.9 30 percent slopes ... ___ 785 0.1
135 Capistrano sandy loam, 2 to 9 172 Myford sandy loam, 0 to 2
percent slopes _______ _______ 5,510 0.9 percent slopes ______________ 4,405 0.8
136 Capistrano sandy loam, 9 to 15 173 Myford sandy loam, 2 to 9
percent slopes ... ___________ 2,075 0.4 percent slopes ______________ 20,910 3.6
137 Chesterton loamy sand, 2 to 174 Myford sandy loam, 2 to 9
15 percent slopes —.______.___ 400 0.1 percent slopes, eroded _______ 2,285 0.4
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TABLE 1.—Acreage and proportionate extent of the soils—Continued
Ma Soil name Acres | Percent Map Soil name Acre P &
sym ol symboi cres ercen
175 Myford sandy loam, 9 to 15 202 Soper gravelly loam, 30 to 50
percent slopes ______________ 6,180 11 percent slopes ______________ 3,445 0.6
176 Myford sandy loam, 15 to 30 203 Soper cobbl{ loam, 15 to 50
percent slopes 2,140 0.4 percent slopes . ____ 1,170 0.2
177 Myford sandy loam, 9 to 30 204 Soper-Rock outcrop complex,
percent slopes, eroded —_____ 4,420 0.8 30 to 75 percent slopes —_____ 1,590 0.3
178 Myford sandy loam, thick 205 Sorrento sandy loam, 0 to 2
surface, 0 to 2 percent slopes ——coe e 785 0.1
percent slopes ______________ 3,776 0.6 | 206 Sorrento loam, 0 to 2
179 Myford sandy loam, thick percent slopes —_____________ 6,275 1.1
surface, 2 to 9 207 Sorrento loam, 2 to 9
percent slopes ______________ 2,960 0.5 percent slopes —_____________ 4,960 0.8
180 Nacimiento clay loam, 15 to 30 208 Sorrento clay loam, 0 to 2
percent slopes ______________ 630 0.1 percent slopes ______________ 7,095 1.2
181 Nacimiento clay loam, 30 to 50 209 Sorrento clay loam, 2 to 9
percent slopes ___ . _________ 670 0.1 percent slopes —_____________ 3,080 0.5
182 Omni silt loam, drained —______ 1,320 0.2 210 Thapto-Histic Fluvaquents ____ 310 0.1
183 O clay cosilermpe o s s 190 M fz2n Tidal flats _ — 3,045 0.5
184 Omni clay, drained . _________ 7,105 1.2 | 212 Tollhouse-Rock outerop com-
185 Pits e e 1,890 0.3 plex, 30 to 75 percent slopes__| 2,280 0.4
186 Ramona fine sandy loam, 2 to 9 _ 213 Vista coarse sandy loam, 9 to 15
percent slopes —_____________ 455 0.1 percent slopes —_____________ 245 *
187 Ramona gravelly fine sandy 214 Vista coarse sandy loam, 15 to
loam, 9 to 15 percent slopes__ 355 0.1 30 percent slopes . _______ 215 Q)
188 Rincon clay loam, 2 to 9 215 Vista coarse sandy loam, 30
percent slopes . ________ 700 0.1 to 65 percent slopes . _____ 440 0.1
189 Rincon clay loam, 9 to 15 216 Vista-Rock outerop complex,
percent slopes —_____________ 310 0.1 9 to 30 percent slopes _______ 935 0.2
190 Rincon clay loam, 15 to 30 217 Xeralfic Arents, loamy, 2 to 9
percent slopes ______________ 280 (*) percent slopes ______________ 735 0.1
191 Riverwash ___________________ 6,165 11218 Xeralfic Arents, loamy, 9 to 15
192 Rock outcrop-Cieneba complex, percent slopes ______________ 820 0.1
30 to 75 percent slopes ______ 17,938 31| 219 Xerorthents loamy, cut and fill
193 San Andreas sandy loam, 15 areas, 9 to 15 percent slopes__| 1,095 0.2
to 30 percent slopes _________ 1,205 0.2 || 220 Xerorthents loamy, cut and fill
194 San Emigdio fine sandy loam, areas, 15 to 30
0 to 2 percent slopes ________ 15,775 2.7 percent slopes - _________ 1,915 0.3
195 San Emigdio fine sandy loam, 221 Yorba gravelly sandy loam,
2 to 9 percent slopes ________ 1,000 0.2 2 to 9 percent slopes ________ 1,480 0.3
196 San Emigdio fine sandy loam, 222 Yorba gravelly sandy loam,
moderately fine substratum, 9 to 15 percent slopes _—______ 880 0.1
0 to 2 percent slopes —_______ 7,420 1.3 | 223 Yorba gravelly sandy loam,
197 Soboba gravelly loamy sand, 15 to 30 percent slopes —_____ 550 0.1
0 to 5 percent slopes ________ 2,520 0.4 | 224 Yorba cobbly sandy loam, 9 to
198 Soboba cobbly loamy sand, 30 percent slopes ___________ 1,160 0.2
0 to 15 percent slopes _______ 4,640 0.8 || 225 Yorba cobbly sandy loam, 9 to
199 Soper loam, 15 to 30 30 percent slopes, eroded ____| 1,690 0.3
percent slopes ______________ 735 0.1 || 226 Yorba cobbly sandy loam, 30
200 Soper loam, 30 to 50 to 50 percent slopes _________ 2,169 0.4
percent slopes ______________ 1,405 0.2 Water - oo o 1,406 0.2
201 Soper gravelly loam, 15 to 30
percent slopes ______________ 1,045 0.2 Total ____________________ 580,994 100.0

* Less than 0.1 percent.

in describing the soils can be found in the Glossary.
More detailed information about the terminology and
methods of soil mapping can be obtained from the Soil
Survey Manual

Alo Series

The Alo series consists of well drained soils in the
foothills. These soils formed in material weathered
from calcareous sandstone and shale. Slopes are 9 to
50 percent. Elevation ranges from 200 to 2,500 feet.
The vegetation is annual grasses, mustard, and other

! Jtalic numbers in parentheses refer to Literature Cited, p.

147.

forbs. Precipitation is 12 to 20 inches. The average
annual air temperature is 59 to 62° F. The frost-free
season is 300 to 350 days.
In a typical profile the surface layer is dark grayish
brown clay 25 inches thick. Soft lime masses occur be-
low a depth of 15 inches. The underlying material is
light yellowish brown lime coated weathered shale.
The soil is slightly acid to moderately alkaline. It is
slowly permeable.
Alo soils are used for range, dryland barley, dryland
pasture, irrigated citrus, and urban development.
Typical profile of Alo clay, 9 to 15 percent slopes, in
‘Orange County, University of California Irvine prop-
erty, about 2,000 feet east-southeast of the intersection
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of McArthur Boulevard and Bonta Canyon Drive, S14-
El, sec. 90 (by private survey), T. 6 S, R. 9 W,
SBB&M.

A11—0 to 2 inches; dark grayish brown (10YR
4/2) clay, very dark grayish brown
(10YR 3/2) moist; strong coarse granu-
lar structure: hard, firm, very sticky and
very plastic; common very fine roots;
common very fine and fine tubular pores;
slightly acid; abrupt smooth boundary.

A19—2 to 15 inches; dark grayish brown (10YR

4/2) clay, very dark grayish brown
(10YR 3/2) moist; strong very coarse
prismatic structure; extremely hard,
firm, very sticky and very plastic; com-
mon very fine roots; few very fine tubu-
lar pores; neutral; clear smooth bound-
ary.

15 to 25 inches; dark grayish brown
(10YR 4/2) clay, very dark grayish
brown (10YR 3/2) moist; moderate
coarse prismatic structure; very hard,
firm, very sticky and very plastic; few
very fine roots; few very fine tubular
pores; common small few medium inter-
secting slickensides; cracks 14 inch wide
to 25 inches from surface; strongly ef-
fervescent:; medium sized rounded soft
masses of lime; moderately alkaline;
clear wavy boundary.

Cr1—25 to 41 inches; light yellowish brown (2.5Y
6/4) weathered shale, light olive brown
(2.5Y 5/4) moist; massive; very hard;
very few fine roots along fractures; lime
oceurs on fractures; strongly efferves-
cent; shale is slightly acid; clear wavy
boundary.

Cr2—41 to 59 inches; mixed yellow (2.5Y 7/6),
licht vellowish brown (2.5Y 6/4), and
light gray (10YR 7/2) weathered inter-
bedded shale and sandstone; olive yellow
(2.5Y 6/6), light olive brown (2.5Y 5/4),
and light brownish gray (10YR 6/2)
moist; few lime coatings on shale frac-
tures; slightly acid.

Depth to weathered sandstone or shale, or both, is
24 to 40 inches.

The A horizon ranges from very dark grayish brown
to brown in 10YR hue. Texture is heavy clay loam or
clay. Structure ranges from granular in the upper few
inches to prismatic or angular blocky. Reaction ranges
from slightly acid to moderately alkaline. Thickness
ranges from 14 to 25 inches.

Color and texture of the Aca horizon are about the
same as in the A horizon. Structure is prismatic or
angular blocky. Dry consistence is very hard or ex-
tremely hard. Carbonate content ranges from strongly
effervescent to violently effervescent. Lime ranges from
few to many medium to large soft masses. Thickness
ranges from 10 to 15 inches.

The Cr horizon can be easily cut with hand fools.

Cracks more than 14 inch wide occur to a depth of
20 inches or more during the dry season.

100—Alo clay, 9 1o 15 percent slopes. This strongly
sloping soil generally occurs on ridges and toe slopes

Al3ca

in the foothills. It has the profile described as typical
of the series.

About 5 percent of this mapping unit is included
areas of Bosanko clay, 9 to 15 percent slopes; 5 percent
Anaheim clay loam; and 3 percent Balcom clay loam.

If the soil is bare, runoff is medium and the erosion
hazard is moderate. Available water capacity is 3.5 to
7.0 inches. The effective rooting depth is 25 to 40
inches.

Present land use is citrus, dryland barley, pasture,
range, and urban development. Capability unit IIle-5
(19) ; Clayey range site; Storie index 33.

101—Alo clay, 15 to 30 percent slopes. This moder-
ately steep soil generally occurs on broad ridgetops in
the foothills. The profile is similar to the one described
as typical of the series, but it is slightly shallower.

About 5 percent of this mapping unit is included
areas of Bosanko clay, 15 to 30 percent slopes; 5 per-
cent Anaheim clay loam, 15 to 30 percent slopes; 3 per-
cent Balcom clay loam, 15 to 30 percent slopes; and 2
percent gravelly soils on some ridgetops.

If the soil is bare, runoff is rapid and the erosion
hazard is high. Available water capacity is 3.5 to 6.0
inches. The effective rooting depth is 24 to 36 inches.

Present land use is dryland barley, pasture, range,
and urban development. Capability unit IVe-5 (19);
Clayey range site; Storie index 23.

102—Alo clay, 30 to 50 percent slopes. This steep
soil generally occurs on side slopes in the foothills. The
profile is similar to the one described as typical of the
series, but it is somewhat shallower.

About 5 percent of this mapping unit is included
areas of Anaheim clay loam, 30 to 50 percent slopes;
5 percent Calleguas clay loam, 50 to 75 percent slopes,
eroded; 2 percent Balcom clay loam, 30 to b0 percent
slopes; and 2 percent Bosanko clay, 30 to 50 percent
slopes.

If the soil ig bare, runoff is rapid and the erosion
hazard is high. Available water capacity is 3.5 to 5.5
inches. The effective rooting depth is 24 to 32 inches.

Present land use is range and watershed. Capability
unit Vlie-1 (19) ; Clayey range site; Storie index 12.

Alo Variant

The Alo variant consists of well drained soils on up-
lands. These soils formed in material weathered from
calcareous sandstone and shale. Slopes are 9 to 50 per-
cent. Elevation ranges from 200 to 700 feet. The veg-
etation is annual grasses, mustard, and other forbs.
Precipitation is 12 to 16 inches, mean annual air tem-
perature is 59 to 62° F., and the frost-free season is
280 to 350 days.

In a typical profile the upper 26 inches is reddish
brown light clay. The next 14 inches is reddish brown
caleareous light clay with 10 to 20 percent lime threads
and soft lime masses. The underlying material is frac-
tured weathered soft sandstone and shale to a depth of
66 inches or more; the upper 8 inches is coated with
lime threads and soft lime masses.

The soil is slightly acid in the upper part, moderately
alkaline in the next layer and in the upper part of the
weathered bedrock, and neutral and noncalcareous in
the ‘underlying sandstone and shale. It is slowly per-
meable.
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The Alo variant is used for citrus, dryland barley,
range, dryland pasture, and urban development.

Typical profile of Alo variant clay, 9 fo 15 percent
slopes, in NWI14SE14 see. 29, T. 6 S., R. 7T W. SBB&M;;
about 150 feet south of the Veeh Ranch lemon orchard,

350 feet elevation, on a south-facing slope:

A11--0 to 2 inches; reddish brown (BYR 4/3)

lieht clay, dark reddish brown (BYR
3/3) moist; strong medium subangular
blocky structure; hard, firm, very sticky
and plastic; common very fine roots;
common very fine tubular pores; slightly
acid; abrupt smooth boundary.

A12—2 to 6 inches; reddish brown (5YR 4/3)

light clay, dark reddish brown (BYR
3/3) moist; strong medium angular
blocky structure; very hard, very firm,
very sticky and very plastic; many very
fine roots; many very fine tubular pores;
common slickensides; slightly acid;
clear wavy boundary.

A13—6 to 18 inches; reddish brown (bYR 4/3)
light clay, dark reddish brown (BYR
3/3) moist; strong medium and coarse
angular blocky structure ; very hard, very
firm, very sticky and very plastic; few
very fine and fine roots ; few very fine and
fine tubular pores; common intersecting
slickensides; slightly acid; clear wavy
boundary.

18 to 26 inches; reddish brown (5YR 4/3)
light clay, dark reddish brown (5YR
3/3) moist; strong coarse angular blocky
structure; very hard, very firm, very
sticky and very plastic; common very
fine voots; common very fine tubular
pores; common intersecting slickensides;
neutral; clear wavy boundary.

26 to 34 inches: reddish brown (BYR 4/3)

light clay, dark reddish brown (5YR
3/4) moist; strong medium and coarse
angular blocky structure; very hard,
very f{irm, very sticky and very plastic;
few very fine roots; few very fine tubular
pores; few slickensides; violently effer-
vescent; 10 percent very fine Ilime
threads; moderately alkaline; clear wavy
boundary.

Al6ca~—34 to 40 inches; reddish brown (YR 4/3)
light clay, dark reddish brown (BYR
3/4y moist; strong medium and coarse
angular blocky structure; very hard,
very firm, very sticky and very plastic;
common very fine roots; common very
fine tubular pores; few slickensides; vio-
lently effervescent; 20 percent very fine
lime threads and medium irvegularly
shaped soft lime masses; moderately al-
kaline; abrupt smooth boundary.

Cr1—40 to 48 inches; fractured weathered sand-
stone; few very fine roots on fractures;
many very fine and fine interstitial
pores; violently  effervescent; lime
threads and soft masses mostly on b0
percent of the fractures; few pockets of

Al4

Albca

A horizon material ; moderately alkaline;
gradual wavy boundary.
Cr2—48 to b4 inches; fractured weathered sand-
stone; neutral; abrupt wavy boundary.
Cr3—54 to 66 inches; weathered soft interbedded
sandstone and shale.

The A horizon ranges from dark reddish gray to
reddish brown or brown in 5YR and 7.5YR hue. Tex-
ture is heavy clay loam or clay. Structure ranges from
granular or subangular blocky in the upper few inches
to angular blocky or prismatic, or both, in the lower
parts. Dry consistence ranges from hard to extremely
hard. Reaction ranges from slightly acid to moderately
alkaline.

The lower Aca or ACeca horizon is moderately alka-
line, is caleareous, and contains segregated lime.
Thickness ranges from 24 to 40 inches.

The Cr horizon is weathered sandstone and shale.
Tt is moderately alkaline. It commonly has segregated
lime in the upper few inches, but is neutral and lacks
lime in lower parts.

When dry, the soil has cracks move than 14 inch
wide to a depth of more than 25 inches.

103—Alo variant clay, 9 to 15 pereent slopes. This
strongly sloping soil generally occurs on the gentler
side slopes in the foothills. Tt has the profile described
as typical of the series.

About 3 percent of this mapping unit is included
areas of Yorba gravelly sandy loam, 9 to 15 percent
slopes: 3 percent Myford sandy loam, 9 to 15 percent
slopes; 5 percent Bosanko clay, 9 to 15 percent slopes;
and 10 percent soils that are calcareous throughout
but are otherwise similar to this Alo variant clay.

If the soil is bare, runoff is medium and the erosion
hazard is moderate. Available water capacity is 3.0 to
7.0 inches. The effective rooting depth is 26 to 40
inches.

Present land use is citrus, pasture, range, and urban
development. Capability unit IIle-5 (19); Clayey
range site; Storie index 36.

104—Alo variant elay, 15 to 30 percent slopes. This
moderately steep soil generally occurs on broad ridge-
tops in the foothills. The profile is similar to the one
described as typical of the series, but it is slightly
shallower.

About 2 percent of this mapping unit is included
areas of Myvford sandy loam; 2 percent Anaheim clay
loam, 15 to 30 percent slopes; b percent Bosanko clay,
15 to 30 percent slopes; and 20 percent soils that are
calcareousg throughouf but are otherwise similar to
this Alo variant clay.

If the soil is bare, runoff is rapid and the erosion
hazard high. Available water capacity is 4.0 to 6.0
inches. The effective rooting depth is 26 to 36 inches.

Present land use is citrus, pasture, range, and urban
development. Capability unit IVe-5 (19); Clayey
range site; Storie index 25.

105—Alo variant elay, 30 to 50 percent slopes. This
steep soil generally occurs as ivregularly shaped areas
20 to 100 acres in size. The profile is similar to the one
described as typical of the series, but it is slightly
shallower.

About 5 percent of this mapping unit is included
areas of Bosanko clay, 30 te 50 percent slopes; 5 per-
cent Calleguas clay loam, b0 to 75 percent slopes; and
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20 percent soils that are calcareous throughout but
are otherwise similar to this Alo variant clay.

If the soil is bare, runoff is rapid and the erosion
hazard is high. Available water capacity is 3.0 to 5.0
inches. The effective rooting depth is 24 to 32 inches.

Present land use is range and watershed. Capability
unit VIe-1 (19); Clayey range site; Storie index 13.

Anaheim Series

The Anaheim series consists of well drained soils on
foothills. These soils formed in material weathered
from soft sandstone or shale. Slopes are 15 to 75 per-
cent. Elevation ranges from 100 to 2,500 feet. The
vegetation is sage, flattop buckwheat, sumac, other
brush, mustard, and live oak and an undercover of an-
nual grasses in some areas. Precipitation is 12 to 20
inches, and the mean annual air temperature is about
62°F. The frost-free season is 300 to 350 days.

Typically, the surface layer is grayish brown clay
loam 26 inches thick. The underlying material is
weathered fractured sandstone or shale. The soil is
slightly acid and mildly alkaline.

Anaheim soils are used for dryland pasture, range,
field crops, and watershed.

Typical profile of Anaheim clay loam, 15 to 30 per-
cent slopes, on the north side of a truck trail, about
300 feet east of a power pole and 3,000 feet north of
Blue Mud Canyon, Chino Hills, Rancho Santa Ana,
Orange County, NE1,NW1; sec. 20 (projected), T.
3S8,R. 1 W, SBB&M.

A11—0 to 9 inches; grayish brown (10YR 5/2)
clay loam, very dark grayish brown
(10YR 3/2) moist; moderate medium
subangular blocky structure; hard, fri-
able, sticky and plastic; common very
fine roots; many very fine tubular pores;
slightly acid; clear smooth boundary.

A12—9 to 17 inches; grayish brown (10YR 5/2)
clay loam, very dark grayish brown
(10YR 3/2) moist; moderate medium
subangular blocky structure; hard, fri-
able, sticky and plastic; common very
fine roots; many very fine tubular pores;
neutral; clear wavy boundary.

A13—17 to 26 inches; grayish brown (10YR 5/2)
clay loam, dark brown (10YR 3/3)
moist; weak medium subangular blocky
structure; hard, friable, sticky and plas-
tic; common very fine roots; many very
fine and fine tubular pores; mildly alka-
line; abrupt wavy boundary.

Cr—26 to 54 inches; weathered fractured fine
grained sandstone and shale coated with
lime on the upper 6 inches of fractures.

The color of the A horizon ranges from brown to
dark grayish brown in 10YR or 2.5Y hue. Texture is
loam or clay loam. Thickness ranges from 20 to 36
inches. In places vertical cracks up to 14 inch wide
occur to a depth of 20 inches or more, but slicken-
sides are absent.

The color of the Cr horizon ranges from light yel-
lowish brown, light olive brown, very pale brown, light
brownish gray to pale yellow in 10YR to 2.5Y hue.
Depth to bedrock is 20 to 36 inches.

Reaction is neutral to moderately alkaline. The soil
is calcareous in some parts.

106—Anaheim loam, 15 to 30 percent slopes. This
moderately steep soil has a profile similar to the one
described as typical of the series, but the texture is
loam throughout.

About 7 percent of this mapping unit is included
areas of Anaheim clay loam, 15 to 30 percent slopes;
5 percent Nacimiento clay loam, 15 to 30 percent
slopes; 3 percent Cieneba sandy loam, 15 to 30 percent
slq?es; and 10 percent less sloping or steeper Anaheim
soils.

If the soil is bare, runoff is rapid and the erosion
hazard is high. Permeability is moderate. Available
water capacity is 3.5 to 6.0 inches. The effective root-
ing depth is 24 to 36 inches.

Present land use is dryland pasture, range, and
watershed. Capability unit IVe-1 (19) ; Loamy range
site; Storie index 39.

107—Anaheim loam, 30 to 50 percent slopes. This
steep soil commonly occurs on or near the top of broad
rounded ridgetops. It has a profile similar to the one
{iescribed as typical of the series, but the texture is
oam.

About 7 percent of this mapping unit is included
areas of Anaheim clay loam, 30 to 50 percent slopes; 4
percent Nacimiento clay loam, 30 to 50 percent slopes;
4 percent Cieneba sandy loam, 30 to 75 percent slopes;
10 percent less sloping or steeper Anaheim soils.

If the soil is bare, runoff is rapid and the erosion
hazard is high. Permeability is moderate. Available
water capacity is 3.5 to 6.0 inches. The effective rooting
depth is 24 to 36 inches.

Present land use is range, watershed, and wildlife
habitat. Capability unit Vie-1 (19); Loamy range
site; Storie index 21.

108—Anaheim clay loam, 15 to 30 percent slopes.
This moderately steep soil generally occurs on broad
ridgetops and north-facing side slopes. It has the pro-
file described as typical of the series.

About 5 percent of this mapping unit is included
areas of Alo clay; 5 percent Anaheim loam; 5 percent
Nacimiento clay loam; 2 percent Cieneba sandy loam;
and 3 percent Balcom clay loam.

If the soil is bare, runoff is rapid and the erosion
hazard is high. Permeability is moderately slow.
Available water capacity is 4.0 to 7.0 inches. The ef-
fective rooting depth is 24 to 40 inches.

Present land use is pasture and range. Capability
unit IVe-1 (19) ; Clayey range site; Storie index 33.

109—Anaheim clay loam, 30 to 50 percent slopes.
This steep soil generally has north-facing slopes.

About 5 percent of this mapping unit is included
areas of Alo clay; 5 percent Anaheim loam; 5 per-
cent Nacimiento clay loam; 2 percent Cieneba sandy
loam; and 3 percent Calleguas clay loam.

If the soil is bare, runoff is rapid and the erosion
hazard is high. Permeability is moderately slow.
Available water capacity is 4.0 to 7.0 inches. The ef-
fective rooting depth is 24 to 36 inches.

Present land use is range and watershed. Capability
unit VIe-1 (19) ; Clayey range site; Storie index 18.

110—Anaheim clay loam, 50 to 75 percent slopes.
This very steep soil generally has north-facing slopes.
It has a profile similar to the one described as typical
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of the series, but it is 4 to 6 inches shallower over
bedrock.

About & percent of this mapping unit is included
areas of Cieneba sandy loam and b percent Calleguas
clay loam.

If the soil is bare, yunoff is very rapid and the ero-
sion hazard is very high. Permeability is moderately
slow. Available water capacity is 3.5 to 5.5 inches. The
effective rooting depth is 20 to 30 inches.

Present land use is range and watershed. Capability
unit VIie-1 (19); Clayey range site; Storie index 8.

Balcom Series

The Balecom series consists of well drained soils on
uplands. These soils formed in material weathered
from soft fine grained sandstone, calcareous soft shale,
and marl. Slopes are 9 to 50 percent. Elevation ranges
from 200 to 2,500 feet. The vegetation is annual
grasses and forbs, mostly mustard, and some brush on
the more ervoded slopes. Precipitation is 14 to 20
inches, mean annual air temperature is 59 to 62° F.,
and the frost-free season is 300 to 350 days.

In a typical profile the upper 30 inches is grayish
brown light clay loam. The underlying material is
weathered fine grained sandstone and some calcareous
shale coated with lime. It easily crushes to light gray,
calcarveous fine sandy loam in the upper 12 inches.
Below this to a depth of 53 inches and more it is pale
olive fractured soft bedrock.

The so0il is moderately alkaline and ecalcareous
throughout. It is moderately slowly permeable,

Balcom soils are used for dryland barviey, dryland
pasture, range, and urban development,

Typical profile of Balcom clay loam, 30 to 50 percent
slopes, about 1,200 feet east of Oso Creek, Rancho
Mission Viejo; SWIYANWL,, sec. 30, T. 6 S, B. 7 W.,
SBB&M.

A11—0 to 3 inches; grayish brown (10YR 5/2)
light clay loam, dark grayish brown
(10YR 4/2) moist; weak medium granu-
lar structure; slightly hard, {friable,
slightly sticky and slightly plastic; com-
mon very fine roots; common very fine
tubular pores; violently effervescent;
disseminated lime; moderately alkaline;
clear smooth boundary.

A12—3 to 19 inches; grayish brown (10YR 5/2)
light clay loam, dark grayish brown
(L10YR 4/2) moist; massive; slightly
hard, friable, slightly sticky and slightly
plastic; common very fine roots; common
very fine tubular pores; violently effer-
vescent; disseminated lime; moderately
alkaline; clear wavy boundary.

A13ca—19 to 30 inches; grayish brown (10YR
5/2) light clay loam, dark grayish brown
(10YR 4/2) moist; massive; slightly
hard, friable, slightly sticky and slightly
plastic; common very fine roots; vio-
lently effervescent; disseminated lime
and lime coatings on some cobbles; mod-
erately alkaline; abrupt wavy boundary.

Cr1—30 to 42 inches; light gray (10YR 7/1)
weathered sandstone crushing to fine

sandy loam, light brownish gray (10YR
6/23 moist; massive; hard, firm, slightly
sticky and nonplastic; violently efferves-
cent; some white slightly hard fine
grained limestone; moderately alkaline;
clear wavy boundary.

Cr2—42 to b3 inches: pale olive (Y 6/3) frac-
tured fine grained sandstone and calear-
eous shale; many lime coatings on rock
fractures.

The A horizon ranges from light gray to light brown-
ish gray, grayish brown, or pale brown in 2.5Y or
10YR hue. Texture is loam or clay loam. Small frag-
ments of marl-like materials occur throughout the pro-
file; the content is less than 15 percent. Structure
ranges from granular to weak subangular blocky or
the soil is massive. Dry consistence ranges from soft
to slightly hard. The soil ranges from slightly calecar-
eous to violently calcareous. Thickness ranges from 24
to 36 inches.

The C horizon ranges from white to light gray and
gray o pale olive in 2,5Y, 5Y, or 10YR hue. Generally
some of these eolors are mixed. The bedrock is weath-
ered lime coated sandstone, caleareous shale, or marl.

111—Baleom clay loam, 9 to 15 percent slopes. This
strongly sloping soil generally occurs on hili ridgetops
and some concave side slopes. The profile is similar to
the one described as typical of the series, butitis 210 6
inches thicker.

About 5 percent of this mapping unit is included
areas of Bosanko clay, 9 to 15 percent slopes; 4 percent
Calleguas clay loam; 4 percent San Andreas sandy
loam ; and some soils, similar to this Balcom soil, that
have a dark gray surface layer.

1f the soil is bare, runoff is medium and the erosion
hazard is high. Available water capacity is 4 to 6
inches. The effective rooting depth is 26 to 36 inches.

Present land use is urban development, dryland bar-
ley, and dryland pasture. Capability unit ille-1 (19);
Clayvey range site; Storie index 43.

112—Balcom clay loam, 15 to 30 percent slopes.
This moderately steep soil generally occurs on hill
ridgetops. The profile is similar to the one described as
typical of the series, but it is 2 to 6 inches thicker.

About 5 percent of this mapping unit is included
areas of Bosanko clay, 15 to 30 percent slopes; 4 per-
cent Calleguas clay loam; 4 percent Cieneba sandy
loam, 15 to 30 percent slopes; and some soils, similar
to the Balcom soil, that have a dark gray surface
layer.

If the soil is bare, runoff is rapid and the erosion
hazard is high. Available water capacity is 4 to 6
inches. The effective rooting depth is 26 to 36 inches.

Present land use is urban development, dryland bar-
ley, and dry pasture. Capability unit IVe-1 (19}
Clayey range site; Storie index 37.

113—Balcom clay loam, 30 to 50 percent slopes.
This steep soil generally occurs as irregular and oblong
areas of 40 to 100 acres. It has the profile described as
typical of the series.

About 5 percent of this mapping unit is included
areas of Bosanko clay, 30 to 50 percent slopes; 4 per-
cent Calleguas clay loam; 3 percent Cieneba sandy
loam, 30 to 75 percent slopes; and some soils, similar
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to the Balcom soil, that have a dark gray surface
layer.

If the soil is bare, runoff is rapid and the erosion
hazard is high. Available water capacity is 3.5 to 5.0
inches. The effective rooting depth is 24 to 30 inches.

Present land use is range and watershed. Capability
unit VIe-1 (19); Clayey range site; Storie index 18.

114—Balcom-Rock outcrop complex, 15 to 50 per-
cent slopes. This moderately steep to steep mapping
unit occurs as somewhat oblong areas of 5 to 100 acres.
The Balcom soil has a profile similar to the one de-
scribed as typical of the series, but the soil depth is
about 4 inches less. Rock outerop occupies 10 to 20 per-
cent of the surface area.

About 5 percent of this mapping unit is included
areas of Cieneba sandy loam and 10 percent Calleguas
clay loam.

If the soil is bare, runoff is rapid and the erosion
hazard is high. Available water capacity is 3.5 to 5.0
inches. The effective rooting depth is 24 to 30 inches.

Present land use is range and watershed. Capability
unit VIs-1 (19); Clayey range site; Storie index 18.

Beaches

115—Beaches consists of sandy, gravelly, or cobbly
coastal shores that are washed and rewashed by tidal
and wave action. These areas may be partly covered
with water during high tides or stormy periods. They
support little or no vegetation and have no agricultural
value. Some are excellent recreational areas.

Runoff is very slow, and the erosion hazard is high.

Present land use is recreation and urban develop-
ment. Capability unit VIIIw-1 (19); range site not
assigned; Storie index less than 10 (nonagricultural).

Blasingame Series

The Blasingame series consists of well drained soils
in the mountaing. These soils formed in material
weathered from metamorphic or granitic rocks. Slopes
are 9 to 65 percent. Elevation ranges from 1,000 to
3,600 feet. The vegetation is chiefly brush ; some areas
have scattered oaks and annual grasses. Precipitation
is 18 to 25 inches, and the mean annual air tempera-
:ciure is B8 to 61° F. The frost-free season is 225 to 300

ays.

In a typical profile the surface layer is brown loam 6
inches thick. The subsoil is yellowish red clay loam
about 20 inches thick. The substratum to a depth of 50
inches is reddish yellow weathered andesite bedrock.
It grades to unweathered rock within several feet.

The soil is slightly acid in the surface layer and me-
dium acid in the subsoil. 1t is moderately slowly per-
meable.

Blasingame soils are used for range, watershed, and
wildlife.

Typical profile of Blasingame loam, 9 to 30 percent
slopes, in Orange County, along Santiago Truck Trail
about 14 mile east of Morrow Trail, NW14,SW1/ sec.
35, T.5S, R.TW.

Al11—0 to 1 inch; brown (7.5YR 4/4) loam, dark
brown (7.5YR 3/2) moist; moderate
fine granular structure; slightly hard,
friable, slightly sticky and slightly plas-

tic; common very fine, fine, and medium
roots; common very fine, fine, and few
medium and coarse tubular pores;
slightly acid; abrupt smooth boundary.

A12—1 to 6 inches; brown (7.5YR 4/4) loam,
dark brown (7.5YR 3/2) moist; weak
medium subangular blocky structure;
slightly hard, friable, slightly sticky and
slightly plastic; common very fine, fine,
medium and coarse roots; common very
fine and medium fubular pores; slightly
acid; clear wavy boundary.

B1—6 to 8 inches; reddish brown (5YR 5/4)
loam, dark reddish brown (5YR 3/4)
moist; weak medium subangular blocky
structure; hard, firm, sticky and plastic;
few very fine, fine, medium and common
coarse roots; common very fine, fine, and
medium tubular pores; common thin
clay films as bridges and lining pores;
slightly acid; abrupt wavy boundary.

B21t—8 to 17 inches; yellowish red (5YR 5/6)
clay loam, yellowish red (5YR 4/8)
moist; strong medium and coarse angu-
lar blocky structure; very hard, firm,
very sticky and very plastic; few very
fine, fine, medium and coarse roots; few
very fine and fine tubular pores; many
moderately thick clay films on peds; me-
dium acid; gradual wavy boundary.

B22t—17 to 26 inches; yellowish red (5YR 5/6)
clay loam, yellowish red (5YR 4/8)
moist; moderate medium and coarse an-
gular and subangular blocky structure;
very hard, firm, sticky and plastic; few
very fine, fine, medium, and coarse roots;
few very fine and fine tubular pores;
many wmoderately thick clay films on
peds; medium acid; abrupt wavy bound-
ary.

Cr—26 to 50 inches; yellow, reddish yellow, red,
and black weathered metamorphic rock;
crushes easily; few clay film coatings on
upper fractures.

The A horizon ranges from reddish brown to brown
and yellowish brown in 10YR, 7.5YR, and 5YR hue.
Texture is sandy loam or loam, with or without stones.
Structure ranges from granular to subangular blocky.
In places the soil is massive. Dry consistence ranges
from slightly hard to hard. Reaction ranges from neu-
tral to slightly acid. Thickness ranges from 3 to 11
inches.

The B1 horizon is 0 to 4 inches thick. The B2t
horizon ranges from reddish brown to brown and yel-
lowish red in 7.5YR and 5YR hue. Texture is sandy
clay loam or clay loam with or without stones. Struc-
ture ranges from fine to coarse. Dry consistence ranges
from hard to very hard. Thickness ranges from 17 to 21
inches.

The Cr horizon is weathered andesite, weathered
metamorphic rock, or decomposed granitic rock.

116—Blasingame loam, 9 to 30 percent slopes. This
strongly sloping to moderately steep soil generally oc-
curs on the gentler, somewhat rolling lower mountain
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ridgetops. It has the profile described as typical of the
series.

About 10 percent of this mapping unit is included
areas of Blasingame stony loam, 9 to 30 percent slopes;
5 percent Las Posas gravelly loam, 15 to 50 percent
slopes; b percent Vista coarse sandy loam; and 5 per-
cent Ramona fine sandy loam.

If the soil is bare, runoff is medium and the erosion
hazard is moderate to high. Available water capacity
is 8.5 to 6.5 inches. The effective rooting depth is 24 to
36 inches.

Present land use is range, watershed, and wildlife.
Capability unit IVe-1 (19) ; Loamy range site; Storie
index 39.

117—Blasingame stony loam, 9 to 30 percent slopes.
This strongly sloping to moderately steep soil generally
occurs on the gentler, lower mountain ridgetops. The
profile is similar to the one described as typical of the
series, but it is stony throughout.

About 5 percent of this mapping unit is included
areas of Blasingame loam, 9 to 30 percent slopes; 5 per-
cent Las Posas gravelly loam, 15 to 50 percent slopes;
and 5 percent Friant fine sandy loam.

If the soil is bare, runoff is medium and the erosion
hazard is moderate to high. Available water capacity
is 8.0 to 5.0 inches. The effective rooting depth is 24 to
32 inches.

Present land use is range, watershed, and wildlife.
Capability unit VIs—1 (19) ; Loamy range site; Storie
index 27.

118—Blasingame stony loam, 30 to 65 percent slopes.
This steep to very steep soil generally occurs on lower
mountainsides. The profile is similar to the one de-
scribed as typical of the series, but it is stony through-
out and is slightly shallower.

About 5 percent of this mapping unit is included
areas of Exchequer-Rock outcrop complex and 5 per-
cent Friant fine sandy loam.

If the soil is bare, runoff is medium and the erosion
hazard is moderate to high. Available water capacity
is 2.5 to 4.5 inches. The effective rooting depth is 20 to
32 inches.

Present land use is range, watershed, and wildlife.
Capability unit VIIs—-1 (19) ; Loamy range site; Storie
index 11.

119—Blasingame-Rock outcrop complex, 9 to 30 per-
cent slopes. This rolling complex occurs on lower moun-
tain ridgetops. The Blasingame soil has a profile simi-
lar to the one described as typical of the series, but it
is slightly shallower. About 20 to 35 percent of the
iur}flace is large granitic boulders or Rock outcrop, or

oth.

About 10 percent of this complex is included areas
of Vista-Rock outcrop complex; 5 percent Cieneba-
Rock outerop, 9 to 30 percent slopes; and 10 percent
less sloping or steeper Blasingame-Rock outcrop.

If the soil is bare, runoff is medium to rapid and the
erosion hazard is high. Available water capacity is 3.0
to 5.0 inches. The effective rooting depth is 24 to 32
inches.

Present land use is range and watershed. Capability
unit for VIs—1 (19); Loamy-Rock outcrop complex
range site; Storie index 20.

120—Blasingame-Vista complex, 9 to 15 percent
slopes. This strongly sloping mapping unit is about 50

percent Blasingame loam, 9 to 15 percent slopes, and
40 percent Vista coarse sandy loam, 9 to 15 percent
slopes. The Blasingame loam is on north- and east-
facing slopes and in swales. Vista coarse sandy loam is
on ridgetops and south- and west-facing slopes.

About 6 percent of this complex is included areas of
Cieneba sandy loam, 4 percent Las Posas gravelly
loam, and 5 percent less sloping or steeper soils.

Both soils have the profiles described as typical of
the respective series. The Blasingame soil has an effec-
tive rooting depth of 24 to 36 inches and an available
water capacity of 3.5 to 6.5 inches. The Vista soil has
an effective rooting depth of 30 to 40 inches and an
available water capacity of 3.0 to 5.0 inches. Runoff is
medium on both soils, and the erosion hazard is mod-
erate to high.

This unit is used for range and watershed. Capa-
bility unit IVe~1 (19) ; Loamy range site; Storie index
51 (according to the proportion of dominant soils).

121—Blasingame-Vista complex, 15 to 30 percent
slopes. This moderately steep mapping unit is about 50
percent Blasingame loam and 40 percent Vista coarse
sandy loam. The Blasingame loam is on north- and
east-facing side slopes and in swales. The Vista coarse
sandy loam is on ridgetops and south- and west-facing
side slopes.

About 5 percent of this mapping unit is included
areas of Cieneba sandy loam, about 5 percent Las
Posas gravelly loam, and 10 percent less sloping or
steeper soils.

Both soils have the profiles described as typical of
the respective series. The Blasingame soil has an effec-
tive rooting depth of 24 to 32 inches and an available
water capacity of 8.5 to 6.0 inches. The Vista soil has
an effective rooting depth of 24 to 40 inches and an
available water capacity of 2.5 to 5.0 inches. On both
soils, runoff is medium and the erosion hazard is mod-
erate to high.

Present land use is range and watershed. Capability
unit Vle-1 (19); Loamy range site; Storie index 36
(according to the proportion of dominant soils).

Bolsa Series

The Bolsa series consists of somewhat poorly
drained soils on alluvial fans. These soils formed in
mixed alluvium. Slopes are 0 to 2 percent. Elevation
ranges from 5 to 300 feet. The vegetation is annual
grasses and forbs. Precipitation is 12 to 15 inches, and
the mean annual air temperature is about 62° F. The
frost-free season is 300 to 350 days.

Typically, the surface layer is light brownish gray
silt loam 12 inches thick. The upper 17 inches of under-
lying material is light brownish gray silt loam with
some very faint mottles. It is light brownish gray
silty clay loam with common reddish yellow mottles to
a depth of 65 inches or more.

The soil is moderately alkaline throughout and cal-
careous to a depth of 49 inches. It is moderately slowly
permeable.

Bolsa soils are used for row crops, field crops, and
urban development.

Typical profile of Bolsa silt loam, in Huntington
Beach, SE14SE1j sec. 12, T. 6 8., R. 7 W. Orange



14 SOIL SURVEY

County, northwest corner of Magnolia and Atlanta
Avenues:

Apl—0 to 6 inches; light brownish gray (10YR
6/2) silt loam, dark grayish brown
(10YR 4/2) moist; weak medium sub-
angular blocky structure; hard, firm,
slightly sticky and slightly plastic; few
very fine roots; common very fine tubular
pores; strongly effervescent; moderately
alkaline; abrupt smooth boundary.

Ap2—6 to 12 inches; light brownish gray (10YR
6/2) silt loam, dark grayish brown
(10YR 4/2) moist; weak medium sub-
angular blocky structure; hard, firm,
slightly sticky and slightly plastic; few
fine and common medium roots; common
very fine tubular pores; strongly effer-
vescent; moderately alkaline; clear
smooth boundary.

C1-—12 to 18 inches; light brownish gray (10YR
6/2) silt loam, dark grayish brown
(10YR 4/2) moist; few very faint mot-
tles; weak medium subangular blocky
structure; hard, firm, slightly sticky and
slightly plastic; few fine and common
medium roots; common very fine tubular
pores; strongly effervescent; moderately
alkaline; clear smooth boundary.

C2—18 to 29 inches; light brownish gray (10YR
6/2y silt loam, dark grayish brown
(10YR 4/2) moist; weak medium sub-
angular blocky structure; hard, firm,
slightly sticky and slightly plastic; few
fine and common medium roots; common
very fine tubular pores; strongly effer-
vescent; moderately alkaline; abrupt
smooth boundary.

3—29 to 39 inches; light brownish gray (10YR
3/2) light silty clay loam, dark grayish
brown (10YR 4/2) moist; few fine prom-
inent reddish vellow (7.5YR 6/6) mot-
tles, strong brown (7.5YR 5/6) moist:
weak fine and medium prismatic struc-
ture; very hard, firm, sticky and plastic;
few fine and common medium roots;
common very fine tubular pores; salts in
fine threads; strongly effervescent; mod-
erately alkaline; clear smooth boundary.

C4—39 to 49 inches; light brownish gray (2.5Y
6/2) silty clay loam, dark grayish brown
(2.5Y 4/2) moist; common fine promi-
nent reddish yellow (7.5YR 6/6) mot-
tles, strong brown (7.5YR 5/6) moist;
weak fine and medium prismatic struc-
ture; very hard, firm, sticky and plastic;
few fine roots; common very fine and
fine tubular pores; salts in fine threads:
strongly effervescent; moderately alka-
line; clear smooth boundary.

C5-—49 to 55 inches; light brownish gray (2.5Y
6/2) and dark gray (2.5Y 4/0) heavy
silty eclay loam, high in organic matter;
dark grayish brown (2.5Y 4/2) and
dark gray (2.5Y 4/0) moist; common
fine prominent reddish yellow (7.5Y

6/6) mottles, strong brown (7.5Y 5/6)
moist; weak coarse prismatic structure;
very hard, very firm, very sticky and
plastic; few fine and medium vroots;
many very fine and fine tubular pores;
moderately alkaline; clear smooth
boundary.

C6—55 to 69 inches; light gray (2.5Y 7/2) silty
clay loam, grayish brown (2.5Y 5/2)
moist; many fine prominent brownish
vellow (10YR 6/6) mottles, yellowish
brown (10YR 5/6) moist; massive, with
thin strata; hard, firm, sticky and plas-
tic; common very fine pores; salts in fine
threads; moderately alkaline.

The A horizon ranges from light brownish gray to
grayish brown in 10YR hue. Texture ranges from
sandy loam, silt loam, and loam to silty clay loam.
Thickness ranges from 10 to 20 inches.

The C horizon ranges from light gray, light brown-
ish gray, pale brown, and grayish brown to dark gray
in 10YR and 2.5Y hue. Texture, which is variable be-
cause of stratification, ranges from loamy sand to
heavy silty clay loam.

The soils are calcareous to a depth of 40 inches or
more. Natural drainage is somewhat poor. Many areas,
however, are now drained and the water table is below
60 inches.

122—Bolsa silt loam. This nearly level soil generally
oceurs on large alluvial fans.

About 10 percent of this mapping unit is included
areas of Chino silty clay loam; 10 percent Hueneme
fine sandy loam; 2 percent Omni silt loam, drained; 3
percent Tidal flats; and 10 percent soils that have a
sandy loam overwash but are otherwise similar to this
Bolsa soil.

Runoff is very slow, and the erosion hazard is slight.
A seasonal water table is at a depth of 36 to 72 inches.
Available water capacity is 11.5 to 12.5 inches. The
effective rooting depth is 60 inches or more.

Present land use is row crops, field crops, and urban
development. Capability unit IIw—2 (19): range site
not assigned; Storie index 76.

123—DBolsa silt leam, drained. This nearly level soil
generally occurs on large alluvial fans. It has the pro-
file described as typical of the series.

About 10 percent of this mapping unit is included
areas of Chino silty clay; 10 percent Hueneme fine
sandy loam; 2 percent Metz loamy sand; 2 percent
San Emigdio fine sandy loam: 1 percent Omni silt
loam, drained; and 2 percent soils that have a sandy
loz}lrn overwash but are otherwise similar to this Bolsa
soil.

If the soil is bare, runoff is slow and the ercsion
hazard is slight. The effective rooting depth is 60 inches
or more. The available water capacity is 11.5 to 12.5
inches.

Present land use is row crops, field crops, and urban
development. Capability unit I (19) ; range site not as-
signed; Storie index 85.

124—Bolsa silty clay loam. This nearly level soil
generally occurs on large alluvial fans. The profile is
similar to the one described as typical of the series, but
the texture is silty clay loam.

About 5 percent of this mapping unit is included
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.lareas of Omni clay and 5 percent Chino silty clay
oam.

Runoff is very slow, and the erosion hazard is none
to slight. The water table is at a depth of 36 to 72
inches. Available water capacity is 11.5 to 12.5 inches.
The effective rooting depth is 60 inches or more.

Present land use is row crops, field crops, and urban
development. Capability unit ITw-2 (19); range site
not assigned; Storie index 68.

125—Bolsa silty clay loam, drained. This nearly
level soil generally occurs on large alluvial fans. The
profile is similar to the one described as typical of the
series, but the texture is silty clay loam.

About 10 percent of this mapping unit is included
areas of Chino silty clay loam, 3 percent Hueneme fine
sandy loam, and 3 percent Omni clay.

Runoff is slow, and the erosion hazard is slight.
Available water capacity is 11.5 to 12.5 inches. The
effective rooting depth is 60 inches or more.

Present land use is row crops, field crops, and urban
development. Capability unit I (19); range site not
assigned ; Storie index 77.

Bosanko Series

The Bosanko series consists of well drained soils on
foothills. These soils formed in material weathered

Figure 1.—Profile of Bosanko clay, 9 to 15 percent slopes.

from calcareous shale, sandstone, or weakly consoli-
dated sediments. Slopes are 9 to 50 percent. Elevation
ranges from 200 to 2,500 feet. The vegetation is an-
nual grasses, mustard, and other forbs. Precipitation
is 12 to 20 inches, and the mean annual air tempera-
gure is about 61° F. The frost-free season is 300 to 350

ays.

Typically, the surface layer is dark gray clay 25
inches thick. The next layer is calecareous mixed dark
gray clay and pale yellow weathered shale 12 inches

thick. The bedrock is_pale vellow and light brownish
gray weathered shale|(fig. 1).
The soil is mildly alkaline in the upper 12 inches and

moderately alkaline below. It is slowly permeable.

Bosanko soils are used for dryland small grain, pas-
ture, range, citrus, and urban development.

Typical profile of Bosanko clay, 9 to 15 percent
slopes, NW14SE1/} sec. 20, T. 6 S., R. 7 W., SBB&M ;
east of Oso Creek and about 1,600 feet southwest of
Triangulation Point 1128:

Ap—0 to 2 inches; dark gray (10YR 4/1) clay,
black (10YR 2/1) moist; strong fine and
medium granular structure; very hard,
firm, very sticky and very plastic; com-
mon very fine roots; many fine and me-
dium interstitial pores; mildly alkaline;
abrupt smooth boundary.

A12—2 to 12 inches; dark gray (10YR 4/1) clay,
black (10YR 2/1) moist; strong very
coarse prismatic structure; extremely
hard, firm, very sticky and very plastic;
common very fine roots; common very
fine tubular pores; mildly alkaline;
gradual smooth boundary.

A13—12 to 25 inches; dark gray (10YR 4/1)
clay, black (10YR 2/1) moist; moderate
very coarse prismatic structure; ex-
tremely hard, firm, very sticky and very
plastic; few very fine roots; many very
fine tubular pores; common fine and me-
dium intersecting slickensides; moder-
ately alkaline; gradual wavy boundary.

ACca—25 to 37 inches; dark gray (10YR 4/1)
clay and pale yellow (Y 7/3) weath-
ered shale, black (10YR 2/1) and olive
(BY 5/3) moist; moderate very coarse
prismatic structure; very hard, firm,
very sticky and very plastic; strongly
effervescent; fine lime filaments and soft
masses; moderately alkaline; clear
smooth boundary.

Cr1—37 to 47 inches; pale yellow (5Y 7/3)
weathered shale, olive (5Y 5/3) moist;
very few very fine roots on fractures;
lime coatings along fractures; common
vertical and horizontal deposits of gyp-
sum 14 to 1 inch wide; moderately alka-
line; gradual irregular boundary.

Cr2—47 to 79 inches; light brownish gray (2.5Y
6/2) weathered shale, grayish brown
(2.5Y 5/2) moist; lime coatings along
fractures; common vertical and horizon-
tal deposits of gypsum 1/ to 1 inch wide;
moderately alkaline.

The A horizon ranges from dark gray to gray in
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10YR hue. Texture is clay, silty clay, or heavy clay
loam. Structure ranges from granular in the upper
few inches to prismatic or angular blocky. Dry con-
sistence ranges from hard to extremely hard. Reaction
is slightly acid to mildly alkaline in the A1l and A12
horizons and mildly alkaline to moderately alkaline in
the A13. The A horizon is usually noncalcareous
throughout. Thickness ranges from 14 to 25 inches.

The ACeca horizon is generally two separate colors
with whout equal proportions of A and Cr materials.
Textur. is about the same as in the A horizon. In
places tne ACca contains segregated lime and is cal-
careous. Thickness ranges from 8 to 13 inches.

The Cr horizon is weathered shale or sandstone, or
both, that can be easily cut with hand tools. Colors
range from pale yellow, light brownish gray, and light
gray to white in 5Y or 2.5Y hue. Lime coatings or
some type of segregated lime generally occurs in the
upper Cr horizon. Intersecting slickensides occur in
the lower A horizon and in places in the ACca horizon.

When dry, the soil has cracks more than 14 inch
wide to a depth of 20 inches to 36 inches.

126—Bosanko clay, 9 to 15 percent slopes. This
strongly sloping soil generally occurs on broad hilltop
ridges and on toe slopes. It has the profile described
as typical of the series.

About 5 percent of this mapping unit is included
areas of Balcom clay loam, 9 to 15 percent slopes; 4
percent Alo clay, 9 to 15 percent slopes; and 10 percent
soils that are similar to this Bosanko soil and are more
than 40 inches deep.

If the soil is bare, runoff is medium and the erosion
hazard is moderate. Available water capacity is 3.5 to
6.5 inches. The effective rooting depth is 26 to 38
inches.

Present land use is citrus, dryland barley, pasture,
range, and urban development. Capability unit IT1le-5
(19) ; Clayey range site; Storie index 28.

127—Bosanko eclay, 15 to 30 percent slopes. This
moderately steep soil occurs on broad hilltop ridges.
The profile is similar to the one described as typical of
the series, but it is slightly shallower.

About 7 percent of this mapping unit is included
areas of Balcom clay loam, 15 to 30 percent slopes;
and 5 percent Alo clay, 15 to 30 percent slopes.

If the soil is bare, runoff is rapid and the erosion
hazard is moderate. Available water capacity is 3.5 to
6.0 inches. The effective rooting depth is 26 to 36
inches.

Present land use is dryland barley, pasture, range,
and urban development. Capability unit IVe-b (19);
Clayey range site; Storie index 21.

128-—Bosanko clay, 30 to 50 percent slopes. This
steep soil generally occurs on north-facing hillsides.
The profile is similar to the one described as typical of
the series, but it is slightly shallower.

About 7 percent of this mapping unit is included
areas of Balcom clay loam, 30 to 50 percent slopes; and
5 percent Alo clay, 30 to 50 percent slopes.

If the soil is bare, runoff is rapid and the erosion
hazard is high. Available water capacity is 3.0 to 5.5
inches. The effective rooting depth is 22 to 32 inches.

Present land use is range and watershed. Capability
unit Vie-1 (19) ; Clayey range site; Storie index 11.

129—Bosanko-Balcom complex, 15 to 30 percent

slopes. This moderately steep mapping unit is about 45
percent Bosanko clay and about 45 percent Balcom
clay loam. The Bosanko clay is on north- and east-
facing side slopes and in swales. The Balcom clay loam
is on hill ridgetops and on south- and west-facing side
slopes.

About 3 percent of this unit is included areas of Alo
clay, 15 to 30 percent slopes; 2 percent San Andreas
sandy loam, 15 to 30 percent slopes; 5 percent Calle-
guas clay loam; and 10 percent less sloping or steeper
soils.

Both soils have the profiles described as typical of
the respective series. The Bosanko clay has an effective
rooting depth of 26 to 36 inches and an available water
capacity of 3.5 to 6.0 inches. The Balcom clay loam has
an effective rooting depth of 26 to 36 inches and an
available water capacity of 4.0 to 6.0 inches. Runoff is
rapid, and the erosion hazard is moderate to high.

Present land use is dryland barley, pasture, and
range. Capability unit IVe-5 (19); Clayey range site;
Storie index 29 (according to the proportion of domi-
nant soils).

130—Bosanko-Balcom complex, 30 to 50 percent
slopes. This steep mapping unit is about 45 percent
Bosanko clay and about 40 percent Balcom clay loam.
The Bosanko clay is on north- and east-facing side
slopes and in swales. The Balcom clay loam is on hill
ridgetops and on south- and west-facing side slopes.

About 5 percent of this complex is included areas of
Alo clay, 30 to b0 percent slopes; 3 percent Cieneba
sandy loam; 7 percent Callaguas clay loam; and 10
percent less sloping or steeper soils.

Both soils have the profiles described as typical of
the respective series. The Bosanko clay has an effective
rooting depth of 22 to 32 inches and an available water
capacity of 3.5 to 5.0 inches. The Balcom clay loam
has an effective rooting depth of 24 to 30 inches and an
available water capacity of 3.5 to 5.0 inches. Runoff
is rapid, and the erosion hazard is high.

Present land use is range and watershed. Capability
unit Vle-1 (19); Clayey range site; Storie index 13
(according to the proportion of dominant soils).

Botella Series

The Botella series consists of well drained soils on
alluvial fans. These soils formed in sedimentary allu-
vium. Slopes are 2 to 15 percent. Elevation ranges
from 25 to 1,500 feet. The vegetation is mainly annual
grasses and forbs and some oak trees and brush. Pre-
cipitation is 12 to 20 inches, and the average annual
air temperature is about 62° F. The frost-free season
is 260 to 350 days.

Typically, the surface layer is grayish brown,
slightly acid clay loam 8 inches thick. The subsoil is
gray, neutral to mildly alkaline silty clay loam 27
inches thick. The substratum is gray and grayish
brown, mildly alkaline or moderately alkaline clay
loam to a depth of 66 inches or morve.

The soil 1s moderately slowly permeable. Available
water capacity is 9.5 to 11.5 inches. The effective root-
ing depth is 60 inches or more.

Botella soils are used for irrigated citrus, dryland
small grain, pasture, and range.

Typical profile of Botella clay loam, 2 to 9 percent
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slopes, in NWI4NE1/ sec. 6, T. 6 S., R. 7T W., SBB&M.,
Orange County, about 2 miles northeast of Highway
101 and 1% mile east of Oso Creek, in a small valley, on
a 4 percent slope:
A1—0 to 8 inches; grayish brown (10YR 5/2)
clay loam, very dark grayish brown
(10YR 3/2) moist; moderate coarse and
medium subangular blocky structure;
hard, friable, very sticky and plastic;
many very fine roots; common very fine
tubular pores; slightly acid; clear
smooth boundary.
B21t—8 to 24 ineches; gray (10YR 5/1) silty clay
loam, very dark grayish brown (10YR
3/2) moist; moderate coarse subangular
blocky structure; hard, firm, very sticky
and very plastic; common very fine
roots; common very fine tubular pores;
continuous thin clay films on peds; neu-
tral; clear smooth boundary.
B22t-—24 to 35 inches; gray (10YR 5/1) silty
clay loam, very dark grayish brown
(10YR 3/2) moist; moderate coarse sub-
angular blocky structure; hard, firm,
very sticky and very plastic; common
very fine roots; many very fine tubular

pores; continuous thin clay films on
peds; mildly alkaline; slightly wavy
boundary.

C1—35 to 50 inches; gray (10YR 5/1) clay loam,
very dark grayish brown (10YR 3/2)
moist; massive; slightly hard, friable,
sticky and plastic; common very fine
roots; many very fine tubular pores;
mildly alkaline; gradual wavy boundary.
C2—50 to 63 inches; gray (10YR 5/1) clay loam,

very dark grayish brown (10YR 3/2)
moist; massive; slightly hard, friable,
sticky and plastic; common very fine
roots; many very fine tubular pores;
moderately alkaline; gradual smooth
boundary.

C3—63 to 66 inches; grayish brown (2.5Y 5/2)
clay loam, very dark grayish brown
(2.5Y 3/2) moist; massive; slightly
hard, friable, sticky and plastic; few
very fine roots; many very fine tubular
pores ; moderately alkaline.

The A horizon ranges from grayish brown to dark
grayish brown and gray to dark gray in 10YR hue.
Texture is very fine sandy loam, loam, sandy clay
loam, or clay loam. Structure varies from granular to
subangular blocky. Dry consistence ranges from
slightly hard to hard. Reaction ranges from slightly
acid to neutral. Thickness ranges from 5 to 18 inches.

The B2t horizon ranges from gray to dark gray and
grayish brown to dark grayish brown in 10YR and
2.5Y hue. Texture is sandy clay loam, clay loam, or
silty clay loam. Structure is prismatic or subangular
blocky. Dry consistence is hard or very hard. Reaction
ranges from slightly acid to mildly alkaline. Thickness
ranges from 11 to 30 inches.

The C horizon is sandy loam, fine sandy loam, sandy
clay loam, or clay loam.

The Botella soils in this area have chroma some-

what higher in the mollic epipedon than is typical of
the series as recognized elsewhere in California.

131—Botella loam, 2 to 9 percent slopes. This gently
sloping to moderately sloping soil generally occurs on
alluvial fans in long, narrow foothill valleys. It has a
profile similar to the one described as typical of the
series, but the surface layer is loam.

About 5 percent of this mapping unit is included
areas where slopes at the lower ends of fans or valleys
are 0 to 2 percent; 5 percent Capistrano sandy loam, 2
to 9 percent slopes; 5 percent Botella clay loam, 2 to 9
percent slopes; and 3 percent Sorrento sandy loam, 2 to
9 percent slopes.

If the soil is bare, runoff is medium and the erosion
hazard is moderate.

Present land use is irrigated citrus, dryland small
grain, pasture, and range. Capability unit IIe-1 (19) ;
Loamy range site; Storie index 85.

132—Botella clay loam, 2 to 9 percent slopes. This
gently sloping to moderately sloping soil generally oc-
curs on alluvial fans in narrow foothill valleys. This
soil has the profile described as typical of the series.

About 5 percent of this mapping unit is included
areas where slopes at the lower ends of fans or valleys
are 0 to 2 percent; 5 percent Botella loam, 2 to 9 per-
cent slopes; 5 percent Sorrento clay loam; and 3 per-
vent Mocho loam.

If the soil is bare, runoff is medium and the erosion
hazard is moderate.

Present land use is irrigated ecitrus, dryland small
grain, pasture, and range. Capability unit ITe~1 (19);
Clayey range site; Storie index 73.

133—Botella clay loam, 9 to 15 percent slopes. This
strongly sloping soil generally occurs on alluvial fans
in narrow foothill valleys.

About 3 percent of this mapping unit is included
areas where slopes at the upper ends of fans or valleys
are generally more than 15 percent; 5 percent Botella
loam, 9 to 15 percent slopes; 3 percent Sorrento clay
loam; and 3 percent Mocho loam.

If the soil is bare, runoff is medium and the erosion
hazard is moderate.

Present land use is irrigated citrus, dryland small
grain, pasture, and range. Capability unit IIle-1 (19);
Clayey range site; Storie index 69.

Calleguas Series

The Calleguas series consists of well drained soils on
uplands. These soils formed in material weathered
from lime coated shale or lime coated sandstone, or
both. Slopes are 50 to 75 percent. Elevation ranges
from 200 to 2,500 feet. The vegetation is annual
grasses and forbs, mostly mustard and brush. Precipi-
tation is 13 to 20 inches, and the mean annual air
temperature is about 61° F. The frost-free season is
300 to 350 days.

Typically, the soil is pale brown clay loam and shaly
clay loam 15 inches thick. The underlying material is
soft fractured shale with lime coatings. The soil is mod-
erately alkaline and calcareous throughout. It is about
10 percent angular shale fragments to a depth of 11
inches and about 35 percent angular shale fragments
from a depth of 11 to 15 inches.

The soil is moderately permeable. Available water
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capacity is 1.5 to 3.5 inches. The effective rooting
depth is 10 to 19 inches.

Calleguas soils are used for range, watershed, wild-
life, and urban development.

Typical profile of Calleguas clay loam, 50 to 75 per-
cent slopes, in Orange County, Irvine Ranch, along
Buck Gully about !/ mile northeast of Pacific Coast
Highway, Corona Del Mar, NE14SW1/ sec. 96 (by a
private survey), T. 7 S., R. 9 W., SBB&M.

A11—0 to 7 inches; pale brown (10YR 6/3) clay
loam, dark grayish brown (10YR 4/2)
moist; moderate fine and medium granu-
lar structure; slightly hard, friable,
sticky and plastic; many very fine and
fine roots; many very fine and fine tubu-
lar pores; about 10 percent angular shale
fragments; strongly effervescent; dis-
seminated lime; moderately alkaline;
clear wavy boundary.

A12—7 to 11 inches; pale brown (10YR 6/3) clay
loam, dark grayish brown (10YR 4/2)
moist; moderate fine and medium granu-
lar structuve; slightly hard, very fri-
able, sticky and slightly plastic; many
very fine roots; common very fine pores;
about 10 percent angular shale frag-
ments; violently effervescent; dissemi-
nated lime; moderately alkaline; abrupt
wavy boundary.

A13—11 to 15 inches; pale brown (10YR 6/3)
shaly clay loam, dark grayish brown
(10YR 4/2) moist; weak fine and me-
dium granular structure; slightly hard,
very friable, sticky and plastic; many
very fine roots; many very fine and few
fine pores; about 35 percent angular
shale fragments; violently effervescent;
disseminated lime; moderately alkaline:
abrupt wavy boundary.

Cr—15 to 42 inches; soft fractured shale with
lime coatings on fractures.

The A horizon ranges from light brownish gray to
pale brown and grayish brown in 10YR and 2.5Y hue.
Texture is loam or clay loam. About 5 to 85 of the soil
volume is small rock fragments. Structure is granular,
or the soil is massive. Dry consistence is soft or
slightly hard. Reaction is moderately alkaline. Carbon-
ates are strongly effervescent to violently efferves-
cent. Thickness ranges from 10 to 19 inches,

The Cr horizon is lime coated sandstone or calcare-
ous shale, or both. It ranges from highly weathered to
hard rock, but most of the material can be easily
crushed.

134—Calleguas clay loam, 50 to 75 percent slopes,
eroded. This very steep soil generally has south-facing
slopes. It has the profile described as typical of the
series. As much as 75 percent of the original surface
layer has been lost in areas that have been cultivated,
overgrazed, or burned because of sheet, rill, and cully
erosion. Geologic erosion is active, and soil slipping is
common. Many areas are a succession of short, vertical
exposures or ‘“‘cat steps.”

About 5 percent of this mapping unit is included
areas of Cieneba sandy loam; 5 percent Balcom clay

loam; 3 percent Anaheim clay loam ; and 10 percent less
sloping or steeper Calleguag clay loam.

If the soil is bare, runoff is rapid and the erosion
hazard is high.

Present land use is range, watershed, and urban
development. Capability unit VIle-1 (19) ; Shallow
Clayey range site; Storie index 4.

Capistrano Series

The Capistrano series consists of well drained soils.
These soils formed in granitic alluvium on alluvial fans
and alluvial plains in small valleys of the Santa Ana
Mountains and in sedimentary alluvium of the coastal
foothills. Slopes are 2 to 15 percent. Elevation ranges
from 25 to 2,500 feet. The vegetation is mostly grasses.
There are a few oak trees in some areas. Precipitation
is 14 to 25 inches, and the mean annual air temperature
is about 60°F. The frost-free season is 240 to 340 days.

Typically, the surface layer is dark grayish brown
sandy loam 27 inches thick. The underlying material is
grayish brown sandy loam to a depth of 65 inches or
morve.

The soil is medium acid throughout. It is moderately
rapidly permeable. The effective rooting depth is 60
inches or more. Available water capacity is 5.5 to 7.5
inches.

Capistrano soils are used for citrus, barley, pasture,
range, wildlife, and recreation.

Typical profile of Capistrano sandy loam, 9 to 15
percent slopes, in Orange County, El Toro area, about
4,600 feet north-northeast of Trabuco Road and 200
feet northwest of Canada Road, Rancho Los Alisos;
T.58.,R. 8 W., SBB&M.

Ap—~0 to 5 inches; dark grayish brown (10YR

4/2) sandy loam, very dark brown
(10YR 2/2) moist; weak fine granular
structure; slightly hard, very friable,
nonsticky and nonplastic; common very
fine roots; common very fine tubular
pores; interstitial pores, medium acid;
abrupt smooth boundary.

A12—5 to 16 inches; dark grayish brown (10YR
4/2) sandy loam, very dark brown
(10YR 2/2) moist; massive; slightly
hard, very friable, nonsticky and non-
plastic; common very fine roots; few
very fine tubular pores; common very
fine interstitial pores; medium acid;
gradual. smooth boundary.

16 to 27 inches; dark grayish brown (10YR
4/2) sandy loam, very dark brown (10YR
2/2) moist; massive; slightly hard, very
friable, nonsticky and nonplastic; com-
mon very fine roots; few very fine tubu-
lar pores; common very fine interstitial
pores; medium acid; gradual smooth
boundary.

C—27 to 65 inches; grayish brown (10YR 5/2)

sandy loam, very dark grayish bhrown
(10YR 3/2) moist; massive; slightly
hard, very friable, nonsticky and non-
plastic; few very fine roots; few very fine
tubular pores; few very fine interstitial
pores; medium acid.

Al13
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The A horizon ranges from dark brown and brown to
davk gravish brown in 10YR hue. Texture is fine sandy
loam, sandy loam, or coarse sandy loam and may be
gravelly. Structure is weak granular or subangular
blocky, or the soil is massive. Thickness ranges from
20 to 40 inches. Reaction ranges from medium acid to
neutral.

The C horizon ranges from brown and light yel-
lowish brown to brownish yellow or grayish brown in
10YR hue and in places is mottled. Texture is sandy
loam, coarse sandy loam, or fine sandy loam and may
be gravelly. Reaction ranges from medium acid to
mildly alkaline.

135-—Capistrano sandy loam, 2 to 9 percent slopes.
This gently sloping to moderately sloping soil occurs
mostly as long, narrow areas in small valleys.

About 7 percent of this mapping unit is included
areas of a Capistrano soil that is gravelly; 2 percent
Ramona fine sandy loam; 5 percent Hanford sandy
loam; 5 percent Corralitos loamy sand; and 2 percent
Myford sandy lecam.

If the soil is bare, runoff is slow to medium and the
erosion hazard is moderate,

Present land use is citrus, barley, pasture, range,
wildlife, and recreation. Capability unit Ille-1 (19);
Loamy range site; Storie index 90.

136—Capistrano sandy loam, 9 to 15 percent slopes.
This strongly sloping soil generally occurs on small toe
slope fans and in small, narrow foothill valleys. It
has the profile described as typical of the series.

About 3 percent of this mapping unit is included
areas of Capistrano soils where slopes at the upper
ends of fans or valleys are generally more than 15 per-
cent; 5 percent soils that have a sandy clay loam sub-
soil: b percent San Andreas sandy loam; and 3 percent
Myford sandy loam, 9 to 15 percent slopes.

If the soil is bare, runoff is medium and the erosion
hazard is moderate.

Present land use is irrigated citrus, dryland barley,
pasture, and range. Capability unit IVe-1 (19);
Loamy range site; Storie index 81.

Chesterton Series

The Chesterton series consists of moderately well
drained soils. These soils formed in terracelike cap-
pings over upland ridges. Slopes are 2 to 30 percent.
Elevation ranges from 200 to 900 feet. The vegetation
is annual grasses and forbs or native brush. Precipita-
tion is 12 to 14 inches, and the mean annual air temper-
ature is about 61°F. The frost-free season is 300 to
350 days.

Typically, the surface layer is pale brown loamy
sand 15 inches thick. The subsurface layer is white
leached loamy sand 1 inch thick. The subsoil is brown
or grayish brown sandy clay, mottled with brownish
vellow and vellowish red, 14 inches thick. The sub-
stratum is 2 inches of yellowish brown sandy loam that
overlies a silica cemented hardpan.

The soil is strongly acid throughout. It is very slowly
permeable. Awvailable water capacity is 1.0 to 2.5
inches. The effective rooting depth is 20 to 40 inches.

Chesterton soils are used for range, watershed, and
urban development.

Typical profile of Chesterton loamy sand, 2 to 15

percent slopes, about 14 mile north-northeast of the

intersection of Vista Del Sol Road and Coast Highway

1, South Laguna, T. 8 S., R. 8 W., SBB&M.

A11—0 to 5 inches; pale brown (10YR 6/3)
loamy sand, dark brown (10YR 3/3)
moist; weak fine granular structure;
soft, very friable, nonsticky and non-
plastic; many very fine and medium
roots; many fine interstitial pores; very
few fine tubular pores; strongly acid;
gradual smooth boundary.

Al12-5 to 12 inches; pale brown (10YR 6/3)
loamy sand, dark brown (10YR 8/3)
moist; massive; slightly hard, very fri-
able, nonsticky and nonplastic; common
very fine, few fine and medium roots;
many fine interstitial pores; strongly
acid; gradual smooth boundary.

A13—12 to 15 inches; very pale brown (10YR
7/3) loamy sand, brown (10YR 4/3)
moist; massive; slightly hard, very fri-
able, nonsticky and nonplastic; few very
fine, fine, and medium roots; many fine
interstitial pores; strongly acid; abrupt
wavy boundary.

15 to 16 inches; white (10YR 8/2) loamy
sand, pale brown (10YR 6/3) moist;
massive; hard, friable, slightly sticky
and nonplastic; very few very fine
roots:; many fine interstitial pores;
strongly acid; abrupt smooth boundary.

B21t—16 to 22 inches; brown (10YR 5/3) sandy
clay with 30 percent brownish yellow
(10YR 6/6) and 20 percent yellowish
red (FYR 4/8) mottles, grayish brown
(10YR 5/2) with yellowish brown
(1I0YR 5/6) and yellowish red (5YR
4/6) mottles moist; strong coarse pris-
matic structure; extremely hard, firm,
sticky and plastic; very few very fine
exped roots; few fine interstitial pores;
very few fine tubular pores; many mod-
erately thick and thick clay films on peds
and as bridges; strongly acid; gradual
wavy boundary.

B22t—22 to 30 inches; grayish brown (10YR 5/2)
sandy clay with 20 percent brownish yel-
low (10YR 6/6) and 10 percent yellowish
red (5YR 4/8) mottles, dark grayish
brown (10YR 4/2) with yellowish brown
(10YR 5/6) and yellowish red (bYR
4/6) mottles moist; moderate coarse
prismatic structure; extremely hard,
firm, sticky and plastic; very few very
fine exped roots; continuous thick clay
films line few fine and large root chan-
nels; strongly acid; clear smooth bound-
ary.

C1—30 to 82 inches; yellowish brown (10YR 5/6)
coarse sandy loam, brown (7.5YR 4/4)
moist; massive; hard, friable, slightly
sticky, nonplastic; continuous thick clay
films line few root channels and few
fractures; strongly acid; abrupt smooth
boundary.

A2
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C2m—32 inches; silica cemented hardpan; com-
mon medium and coarse horizontal
roots along the upper boundary; very
difficult to cut with hand tools.

The A1l horizon ranges from brown to very pale
brown in 10YR hue, Texture is loamy sand or sandy
loam. Dry consistence ranges from soft to hard. Re-
action is strongly acid to medium acid. Thickness
ranges from 10 to 19 inches. Some profiles lack the thin
A2 horizon. There are no iron concretions in the A
horizon. A few 14 to 14 inch in size occur at the surface
in this area.

The B2t horizon is brown, grayish brown, or yellow-
ish brown in 10YR or 7.5YR hue. In places it is
mottled with brownish yellow, yellowish red, gray, or
red. Texture is heavy clay loam or sandy clay. In
places the prismatic structure parts to angular blocky.
Reaction is strongly acid to medium acid. Thickness
ranges from 10 to 18 inches.

The thin C1 horizon is discontinuous. Depth to the
white to reddish brown Cm horizon is 20 to 37 inches.

The Chesterton soils in this area do not have the
concretions typical of the series as recognized else-
where in California.

137—Chesterton loamy sand, 2 to 15 percent slopes.
This gently sloping to strongly sloping soil is generally
on undulating terracelike cappings of hills within a
few miles of the coast. It has the profile described as
typical of the series.

About 5 percent of this mapping unit is included
areas of Chesterton soils, 0 to 2 percent slopes; 5 per-
cent Marina loamy sand; 5 percent Myford sandy
loam; and b percent soils that are 10 to 20 inches deep
over a silica hardpan and do not have a sandy clay
subsoil but are otherwise similar to this Chesterton
soil.

If the soil is bare, runoff is medium and the erosion
hazard is high.

Present land use is range, watershed, and urban de-
velopment, Capability unit VIe-1 (19) ; Claypan range
site; Storie index 21.

138—Chesterton loamy sand, 15 to 30 percent slopes.
This moderately steep soil generally occurs at the
edges of terracelike cappings on hills within a few
miles of the coast.

About 10 percent of this mapping unit is included
areas of less sloping or steeper soils; 4 percent Marina
loamy sand; 4 percent Myford sandy loam; and 5 per-
cent soils that are 10 to 20 inches deep over a silica
hardpan and do not have a sandy clay subsoil but are
otherwise similar to this Chesterton soil.

If the soil is bare, runoff is rapid and the erosion
hazard is high.

Present land use is range, watershed, and some urban
development. Capability unit VIe-1 (19); Claypan
range site; Storie index 15.

Chino Series

The Chino series consists of somewhat poorly drained
soils on alluvial fans. These soils formed in sedimen-
tary alluvium. Slopes are 0 to 2 percent. Elevation
ranges from 5 to 200 feet. The vegetation is annual
erasses and forbs. Precipitation is 12 to 15 inches, and

the mean annual air temperature is about 61° F. The
frost-free season is 300 to 350 days.

Typically, the surface layer is gray silty clay loam
24 inches thick. The underlying material is grayish
brown, gray, and light gray silty clay loam in places
mottled with light brownish gray. It is 23 inches thick
over light gray sandy clay loam, which extends to a
depth of 60 inches or more.

The soil is moderately alkaline and caleareous
throughout. It is moderately slowly permeable. Avail-
able water capacity is 9.5 to 13.0 inches.

Chino soils are used for row crops, field crops, and
urban development.

Typical profile of Chino silty clay loam, on the
Irvine Ranch, N14S1} sec. 45 (by private survey),
in Orange County:

Apl—0 to 3 inches; gray (10YR 5/1) silty clay
loam, very dark gray (10YR 3/1) moist;
weak fine granular structure; hard, fri-
able, sticky and plastic; common very
fine roots; common very fine and fine
tubular pores; violently effervescent;
disseminated lime throughout; moder-
ately alkaline; abrupt smooth boundary.

Ap2—3 to 13 inches; gray (10YR 5/1) silty
clay loam, very dark gray (10YR 3/1)
moist; weak medium angular and sub-
angular blocky structure; hard, fri-
able, sticky and plastic; very few fine
and common very fine roots; common
very fine and fine tubular pores; violently
effervescent; disseminated lime through-
out; moderately alkaline; abrupt smooth
boundary.

A13—13 to 24 inches; gray (10YR 5/1) silty clay
loam, very dark gray (10YR 3/1) moist,
with light brownish gray (2.5Y 6/2)
mottles, dark grayish brown (2.5Y 4/2)
moist; weak medium angular and sub-
angular blocky structure; hard, friable,
sticky and plastic; very few fine and com-
mon very fine roots; very few medium
and common very fine and fine tubular
pores; violently effervescent; dissemi-
nated lime throughout; moderately alka-
line; clear smooth boundary.

C1—24 to 29 inches; grayish brown (2.5Y 5/2)
silty clay loam, very dark grayish brown
(2.5Y 3/2) moist, with light brownish
gray (2.5Y 6/2) mottles, dark grayish
brown (2.5Y 4/2) moist; massive; hard,
friable, sticky and plastic; common very
fine roots; few fine and common very
fine tubular pores; violently efferves-
cent; disseminated and medium sized
filaments of lime throughout; moderately
alkaline; clear smooth boundary.

C2—29 to 37 inches; gray (10YR 6/1) silty clay
loam, dark gray (10YR 4/1) moist;
massive; hard, friable, sticky and plas-
tic; few very fine roots; common very
fine and fine tubular pores; violently ef-
fervescent; disseminated lime through-
out; moderately alkaline; abrupt smooth
boundary.



ORANGE COUNTY, CALIFORNIA 21

(C3—37 to 47 inches; light gray (10YR 7/1) silty
clay loam, gray (10YR 5/1) moist; mas-
sive; hard, firm, sticky and plastic; very
few very fine roots; common very fine
tubular pores; violently effervescent;
disseminated lime throughout; moder-
ately alkaline; clear smooth boundary.

C4—47 to 60 inches; light gray (10YR 6/1 and
25Y 7/2) sandy clay loam, dark gray
(10YR 4/1) and dark grayish brown
(2.5Y 4/2) moist; massive; hard, fri-
able, sticky and plastic; common very
fine and fine tubular pores; violently ef-
fervescent: disseminated lime; moder-
ately alkaline.

The A horizon ranges from gray to grayish brown
in 10YR hue. Texture is silt loam or silty clay loam.
Thickness ranges from 10 to 25 inches.

The C horizon ranges from dark gray, gray, and
light gray to light brownish gray in 10YR and 2.5Y
hue, Texture is loam, silt loam, clay loam, sandy clay
loam, or silty clay loam.

The soil is moderately alkaline and calcareous
throughout and may be slightly saline-alkali. Natural
drainage is somewhat poor, and the water table is
within a depth of 40 inches. Many areas, however,
have been drained and the water table is at a depth of
60 inches or more.

139—Chino silty clay loam. This nearly level soil
generally occurs on large alluvial fans,

About 10 percent of this mapping unit is included
areas of Bolsa silty clay loam; 5 percent Omni clay;
and 2 percent Tidal flats.

Depth to a seasonal water table is 42 to 60 inches.
Runoff is very slow, and the erosion hazard is none to
slight. Drainage has not been altered. The effective
rooting depth of most crops is 60 inches or more.

Present land use is row crops, field crops, and urban
development. Capability unit ITw-2 (19); range site
not assigned ; Storie index 72.

140—Chino silty clay loam, drained. This nearly
level soil generally occurs on large alluvial fans. It has
the profile described as typical of the series.

About 10 percent of this mapping unit is included
areas of Bolsa silty clay loam, drained; 5 percent Omni
clay; 2 percent Mocho loam; and 2 percent Sorrento
clay loam.

If the soil is bare, runoff is slow and the erosion
hazard is slight. This soil is drained, and the water
table is more than 60 inches below the surface. The
effective rooting depth is 60 inches or more.

Present land use is row crops, field crops, and urban
development. Capability unit I (19); range site not
assigned; Storie index 81.

Cieneba Series

The Cieneba series consists of somewhat excessively
drained soils. These soils formed in material weathered
from granitic rocks of the Santa Ana Mountains and
from the sandstone of the coastal foothills. Slopes are
9 to 75 percent. Elevation ranges from 200 to 4,000
feet. The vegetation is mostly brush. Precipitation is
14 to 25 inches, and the mean average air temperature
is 59 to 62° F. The frost-free season is 200 to 340 days.

Typically, the surface layer is light brownish gray
and pale brown sandy loam 7 inches thick. The under-
lying material is weathered granodiorite.

The soil is medium acid throughout. It is moderately
rapidly permeable.

Cieneba soils are used mainly for watershed and
wildlife habitat and to a limited extent for range.

Typical profile of Cieneba sandy loam, in an area
of Cieneba-Rock outcrop complex, 15 to 30 percent
slopes, in the Trabuco Ranger District, Cleveland Na-
tional Forest (North), Orange County, about 800 feet
south of the junction of the Main Divide Road and
Horsethief Trail, SW14,SW1/ sec. 36, T. 5 S., R. 6 W,,
SBB&M.

A11—0 to 1 inch; light brownish gray (10YR 6/2)
sandy loam, dark grayish brown (10YR
4/2) moist; weak thin and medium platy
structure; soft, very friable, nonsticky
and nonplastic; common very fine roots;
common very fine interstitial pores; me-
dium acid; clear smooth boundary.

A12—1 to 7 inches; pale brown (10YR 6/3) sandy
loam, brown (10YR 4/3) moist; mas-
sive; slightly hard, very friable, non-
sticky and nonplastic; common very fine
and medium roots; few medium tubular
pores, few fine and medium interstitial
pores; medium acid; abrupt smooth
boundary.

Cr—7 to 20 inches; yellow, light brownish gray,
white, and black weathered granodiorite;
massive: hard to very hard; few roots in
upper few inches; medium acid; grades
into hard granodiorite at an undeter-
mined depth below 20 inches.

The A horizon ranges from grayish brown, light
brownish gray, or pale brown to yellowish brown in
10YR hue. Texture is fine gravelly sandy loam, coarse
sandy loam, or sandy loam. Structure is generally gran-
ular or the soil is massive except for a platy crust in
some areas. Dry consistence ranges from soft to hard.
Thickness ranges from 5 to 19 inches.

The Cr horizon is weathered granodiorite of the
Santa Ana Mountains area and soft sandstone of other
coastal foothill areas.

Reaction ranges from medium acid to neutral
throughout.

141—Cieneba sandy loam, 15 to 30 percent slopes.
This moderately steep soil generally occurs on or near
ridgetops. It is only 15 to 19 inches deep over weath-
ered bedrock.

About 5 percent of this mapping unit is included
areas of San Andreas sandy loam; 5 percent Anaheim
loam ; and 3 percent Soper gravelly loam.

If the soil is bare, runoff is rapid and the erosion
hazard is high. Available water capacity is 2.0 to 3.0
inches. The effective rooting depth is 15 to 19 inches,
but some brush roots penetrate deeper into the weath-
ered granite or along cracks in the sandstone.

Present land use is pasture, range, and urban de-
velopment, Capability unit VIe-1 (19) ; Shallow Loamy
range site; Storie index 23.

142—Cieneba sandy loam, 30 to 75 percent slopes,
eroded. This steep to very steep soil has a profile similar
to the one described as typical of the series, but it is
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eroded. It is only 5 to 15 inches deep over bedrock. In
many places it is cut by gullies and intermittent drain-
age channels. Geologic erosion is active, and small
landslips are common. Surface cobbles and stones are
numerous in some areas.

About 5 percent of this mapping unit is included
areas of San Andreas sandy loam; 5 percent Soper
cobbly loam; 5 percent Calleguas clay loam; 10 per-
cent an uneroded Cieneba sandy loam in the coastal
foothill area; 6 percent Vista coarse sandy loam; 4
percent Tollhouse-Rock outerop complex; and 3 percent
Blasingame loam, in the Santa Ana Mountain area.

If the soil is bare, runoff is rapid and the erosion
hazard is high. Available water capacity is 0.75 to 2.5
inches. The effective rooting depth is 5 to 15 inches.

Present land use is limited to range, watershed, and
wildlife habitat. Capability unit VIIe-1 (19) ; Shallow
Loamy range site; Storie index 7.

143-—Cieneba-Blasingame-Rock outerop complex, 9
to 30 percent slopes. This strongly sloping to moder-
ately steep mapping unit is about 85 percent Cieneba
sandy loam, 30 percent Blasingame loam, and 25 per-
cent Rock outerop and large boulders. The Cieneba
soil and Rock outerop generally occur on ridgetops and
on south- and west-facing side slopes. The Blasingame
soil and Rock outcrop generally occur on north- and
east-facing side slopes. About 10 percent of this map-
ping unit is included areas of Vista coarse sandy loam.

In Cieneba sandy loam, available water capacity is
2.0 to 3.0 inches and the effective rooting depth is 15 to
19 inches. In Blasingame loam, available water capac-
ity is 2.5 to 4.0 inches and the effective rooting depth
is 20 to 30 inches. Rock outerop is granodiorite outcrop
or boulders.

If the soil is bare, runeff is rapid and the erosion
hazard is high.

Present land use is limited to range, wildlife habitat,
and watershed. Capability unit VIs-1 (19); Shallow
Loamy-Rock outcrop complex range site; Storie index
17 (according to the proportion of dominant soils).

144—Cieneba-Rock outcrop complex, 9 to 30 percent
slopes. This strongly sloping to moderately steep map-
ping unit commonly occurs on broad mountain ridge-
tops and side slopes in the Santa Ana Mountains. It is
30 percent granodiorite outerop and boulders.

About 7 percent of this mapping unit is included
areas of Vista coarse sandy loam; 4 percent Tollhouse
soils; and 3 percent Blasingame loam.

If the soil is bare, runoff is rapid and the erosion
hazard is high. The Cieneba soil has an available water
capacity of 2.0 to 3.0 inches. For most plants it has an
effective rooting depth of 15 to 19 inches. Some brush
roots penetrate deeper into the weathered bedrock.

Present land use is limited to range, watershed, and
wildiife habitat. Capability unit VIs-1 (19); Shallow
Loamy-Rock outerop complex range site; Storie in-
dex 14,

145—Cieneba-Rock outerop complex, 30 to 75 per-
cent siopes. This steep to very steep mapping unit oc-
curs on hillsides or mountainsides. In the Santa Ana
Mountain area, it is about 30 percent granodiorite
outerop and boulders. In coastal foothill areas, it is 10
to 35 percent sandstone outerop.

About 5 percent of this mapping unit is included
areas of Vista coarse sandy loam; 5 percent Tollhouse

soil in the Santa Ana Mountain area; 5 percent San
Andreas sandy loam; and 5 percent Anaheim loam in
the coastal foothills.

If the soil is bare, runoff is rapid and the erosion
hazard is high. Cieneba sandy loam has an available
water capacity of 0.75 to 2.5 inches. For most plants
it has an effective rooting depth of 5 to 15 inches. Some
bruﬁh roots penetrate deeper into the weathered bed-
rock.

Present land use is limited to range, watershed, and
wildlife habitat. Capability unit, Cieneba soil, VIIs—1
(19) ; Shallow Loamy-Rock outcrop complex range
site; Storie index 4.

Corralitos Series

The Corralitos series consists of somewhat exces-
sively drained soils on fans in long, narrow valleys.
These soils formed in mixed coarse textured alluvium.
Slopes are 0 to 5 percent. Elevation ranges from 50 to
1,500 feet. The vegetation is mainly annual grasses
and forbs and some trees and brush generally near
stream channels. Precipitation is 12 to 20 inches, and
the mean annual air temperature is about 62° F. The
frost-free season is 230 to 300 days.

Typically, the surface layer is grayish brown loamy
sand and loamy fine sand 9 inches thick. The underly-
ing material is stratified light brownish gray and light
gray loamy coarse sand, sand, and loamy fine sand to
a depth of 60 inches or more.

The soil is medium acid throughout. It is rapidly
permeable.

Corralitos soils are used for citrus, irrigated row
crops, pasture, and range.

Typical profile of Corralitos loamy sand, on the
Rancho Mission Viejo, Orange County, about 400 feet
east of the Ortega Highway bridge (which is 2.4 miles
east of San Juan Capistrano) and 100 feet north of the
highway, SW1/NW1/ sec. 33, T.7S.,R. 7T W., SBB&M.

A11—0 to 2 inches; grayish brown (10YR 5/2)
loamy sand, very dark grayish brown
(10YR 3/2) moist; weak fine granular
structure; soft, very friable, nonsticky
and nonplastic; many very fine roots;
few fine pores; medium acid; abrupt
smooth boundary.

A12—2 to 9 inches; grayish brown (10YR 5/2)
loamy fine sand, dark gray (10YR 4/2)
moist; massive; slightly hard, friable,
nonsticky and nonplastic; few very fine
roots; few very fine pores; medium acid;
clear smooth boundary.

C1—9 to 21 inches; light brownish gray (10YR
6/2) loamy coarse sand, dark gray
(10YR 4/1) moist; single grained;
loose, nonsticky and nonplastic; medium
acid; gradual smooth boundary.

C2—21 to 32 inches; light gray (10YR 6/1) eray
(10YR 5/1) and light brownish gray
(10YR 6/2) sand, gray (10YR 5/1) and
dark gray (10YR 4/1) moist; single
grained; loose, nonsticky and nonplastic;
medium acid ; abrupt smooth boundary.

C3—32 to 35 inches; light brownish gray (10YR
6/2) loamy fine sand, dark gray (10YR
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4/1) moist; massive; soft, very friable,
nonsticky and nonplastic; medium acid;
abrupt wavy boundary.

C4-—35 to 60 inches; light brownish gray (10YR
6/2) sand, gray (10YR 5/1) moist; sin-
gle grained; loose, nonsticky and non-
plastic; medium acid.

The A horizon ranges from grayish brown o brown
or pale brown to light brownish gray in 10YR hue.
Texture is sand, loamy sand, or loamy fine sand. Struc-
ture may be granular, but in many places the soil is
massive or single grained. Dry consistence ranges from
loose to soft or slightly hard. Thickness ranges from 9
to 20 inches.

The C horizon ranges from pale brown, light brown-
ish gray, and very pale brown to light gray in 10YR
hue. Texture is generally sand, loamy sand, loamy
coarse sand, or loamy fine sand. In places the soil is
ftr?tiﬁed. Reaction ranges from medium acid to neu-

ral.

In some soils the underlying material is of contrast-
ing texture. Color ranges from dark gray to light
brownish gray. Texture is silt loam or silty clay loam.
Thickness is 2 to 6 inches or more. Depth to such
strata is generally 40 to 60 inches.

146—Corralitos loamy sand. This nearly level to
gently sloping soil generally occurs as long narrow
areas along stream channels. If has the profile de-
scribed as typical of the series.

About 2 percent of this mapping unit is included
areas of Capistrano sandy loam; 4 percent Metz loamy
sand; 3 percent Soboba gravelly loamy sand, 0 to 5
percent slopes; b percent Riverwash; and 20 percent
Corralitos soils that have a very fine sandy loam over-
wash 4 to 10 inches thick.

If the soil is bare, runoff is slow and the erosion
hazard is slight. Available water capacity is 4.0 to 5.5
inches. The effective rooting depth is 60 inches or
more.

Present land use is irrigated row crops, citrus, pas-
ture, and range. Capability unit HIs—4 (19); Sandy
range site; Storie index 68.

147—Corralitos loamy sand, moderately fine sub-
stratum, This nearly level to gently sloping soil gener-
ally occurs as long mnarrow areas along stream
channels. The profile is similar to the one described as
typical of the series, but there is a silt loam or silty
clay loam layer 2 to 6 inches thick at a depth of 36 to
60 inches.

About 10 percent of this mapping unit is included
areas of Corralitos loamy sand; 3 percent Corralitos
soils that have a very fine sandy loam overwash ; 2 per-
cent Capistrano sandy loam; 2 percent Riverwash;
and b percent Metz loamy sand, moderately fine sub-
stratum.

Permeability is rapid in the upper 40 inches and
slow in the moderately fine underlying stratum. An in-
termittent water table is perched just above the finer
textured stratum if rainfall is above normal or if the
soils are overirrigated.

If the soil is bare, runoff is slow and the erosion
hazard is slight. Available water capacity is 5.5 to 6.0
inches. The effective rooting depth is 60 inches or
more.

Pregent land use is irrigated row crops, citrus, pas-

ture, and range. Capability unit 1Is-4 (19); Sandy
range site; Storie index 65.

Cropley Series

The Cropley series consists of well drained soils on
fans and valley fill. These soils formed in fine textured
alluvium derived from sedimentary rocks. Slopes are
0 to 9 percent. Elevation ranges from 50 to 1,000 feet.
The vegetation is annual grasses and forbs. Precipita-
tion is 10 to 20 inches, and the mean annual air tem-
perature is about 62° F. The frost-free season is 280
to 340 days.

Typically, the surface layer is very dark gray clay
29 inches thick. The underlying material is dark gray
clay to a depth of 60 inches or more. The soil is mildly
alkaline in the surface layer and moderately alkaline
and slightly calcareous in the subsurface layer. The
underlying material is moderately alkaline, has segre-
gated lime, and increases from slightly calcareous to
violently calcareous with increasing depth.

The soil is slowly permeable. Available water ca-
pacity is 8.0 to 10.0 inches. The effective rooting depth
is 60 inches or more.

Cropley soils are used for dryland small grain, pas-
ture, range, citrus, and urban development.

Typical profile of Cropley clay, 2 to 9 percent slopes,
in Oso Creek Valley, about 3.0 miles southeast of El
Toro, Orange County, NW14SW1/j sec. 20, T. 6 3., R.
7 W., SBB&M.

Ap—0 to 3 inches; very dark gray (10YR 3/1)
clay, black (10YR 2/1) moist; moderate
fine and medium granular structure;
hard, firm, very sticky and plastic; few
very fine roots; few very fine and fine
tubular pores: mildly alkaline; abrupt
smooth boundary.

A12-—3 to 15 inches; very dark gray (10YR 3/1)
clay, black (10YR 2/1) moist; strong
very coarse prismatic structure parting
to moderate medium and coarse angular
blocky ; extremely hard, firm, very sticky
and plastic; common very fine and few
fine roots; common very fine tubular
pores; slightly effervescent; moderately
alkaline; clear smooth boundary.
to 29 inches; very dark gray (10YR
3/1) clay, black (10YR 2/1) moist;
moderate medium and coarse angular
blocky structure; extremely hard, firm,
very sticky and plastic; common very
fine and few fine roots; common very
fine tubular pores; few small slicken-
sides; slightly effervescent; moderately
alkaline; gradual smooth boundary.
C1—29 to 38 inches; dark gray (10YR 4/1) clay,

very dark grayish brown (10YR 3/2)
moist; moderate medium and coarse an-
gular blocky structure; extremely hard,
firm, very sticky and plastic; few very
fine roots; few very fine tubular pores;
common small intersecting slickensides;
slightly effervescent; lime in filaments
and soft masses; moderately alkaline;
gradual smooth boundary.

A13—15
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(C2—38 to 49 inches; dark gray (10YR 4/1) clay,
very dark grayish brown (10YR 3/2)
moist; moderate medium angular blocky
structure; very hard, firm, very sticky
and plastic; very few very fine and fine
roots; common very fine tubular pores;
common small intersecting slickensides;
violently effervescent; lime in filaments
and soft masses; moderately alkaline;
gradual irregular boundary.

(C3—49 to 65 inches; dark gray (10YR 4/1) clay,
very dark grayish brown (10YR 3/2)
moist; moderate medium angular blocky
structure; very hard, firm, very sticky
and plastic; very few very fine and fine
roots; common very fine tubular pores;
common small intersecting slickensides;
violently effervescent; lime in filaments
and soft masses; moderately alkaline.

The A horizon ranges from dark gray to very dark
gray in 10YR hue. Texture is heavy clay loam, silty
clay, or clay. Structure ranges from granular to sub-
angular blocky in the upper few inches. Reaction is
neutral to moderately alkaline. The upper few inches is
noncalcareous. In places the lower part is calcareous.
Thickness ranges from 20 to 35 inches.

The C horizon ranges from dark gray, dark grayish
brown, brown to yellowish brown in 10YR and 2.5Y
hue. Texture is clay, silty clay loam, or clay loam.
Structure is typically angular blocky; in places this
horizon is massive. Dry consistence is extremely hard
to hard. The C horizon is calecareous with or without
segregated lime.

Intersecting slickensides occur in some parts of the
profile. When dry, the soil has cracks 1 to 2 inches wide
to a depth of 20 inches or more.

148—Cropley clay, 0 to 2 percent slopes. This nearly
level soil generally occurs as irregular, oblong areas.

About 10 percent of this mapping unit is included
areas of a soil that is very dark grayish brown or dark
grayish brown clay but is otherwise similar to this
Cropley soil; 5 percent Omni clay, drained; 3 percent
Clhino silty clay loam, drained; and 5 percent Bosanko
clay.

If the soil is bare, runoff is slow and the erosion
hazard is slight.

Present land use is urban development and citrus.
Capability unit IIs-5 (19); Clayey range site; Storie
index 54.

149—Cropley clay, 2 to 9 percent slopes. This gently
sloping to moderately sloping soil generally occurs as
irregular, oblong areas. It has the profile described as
typical of the series.

About 10 percent of this mapping unit is included
areas of Cropley clay, 0 to 2 percent slopes; 10 percent
a soil that is very dark grayish brown to dark grayish
brown clay but is otherwise similar to this Cropley soil;
7 percent Bosanko clay; and 3 percent Botella clay
loam, 2 to 9 percent slopes.

If the soil is bare, runoff is medium and the erosion
hazard is slight.

Present land use is citrus, barley, pasture, range,
and urban development. Capability unit Ile-5 (19);
Clayey range site; Storie index 47.

Escondido Series

The Escondido series consists of well drained soils
on uplands in the Santa Ana Mountains. These soils
formed in material weathered from metamorphosed
sandstone. Slopes are 9 to 30 percent. Elevation ranges
from 1,000 to 8,500 feet. The vegetation is mostly an
oak-grass type. Precipitation is 16 to 25 inches, and
the mean annual air temperature is about 60° F. The
frost-free season is 240 to 300 days.

In a typical profile the surface layer is brown,
slightly acid and medium acid very fine sandy loam
16 inches thick. The subsoil is light yellowish brown,
medium acid very fine sandy loam 13 inches thick.
Slightly weathered metamorphic sandstone is at a
depth of 29 inches.

The soil is moderately permeable. Available water
capacity is 8.0 to 5.5 inches. The effective rooting
depth is 24 to 35 inches.

Escondido soils are used for pasture, range, water-
shed, and wildlife.

Typical profile of Escondido very fine sandy loam,
9 to 15 percent slopes, in the Trabuco Ranger District,
Cleveland National Forest (north), NW1,SW1, sec.
18, T.7 S., R. 5 W., SBB&M ; about 50 feet west of the
trail in Oak Flats:

01—1% inch to 0; litter of oak leaves, grass stems,
small twigs, and tree branches.
A11—0 to 38 inches; brown (10YR 5/3) very fine
sandy loam, dark yellowish brown
(10YR 3/4) moist; weak fine and me-
dium granular structure; slightly hard,
friable, slightly sticky and slightly
plastic; common very fine and few fine
roots; common very fine and fine tubular
pores; 5 percent small angular pebbles;
slightly acid; abrupt smooth boundary.
A12-—3 to 16 inches; brown (10YR 5/3) very
fine sandy loam, dark yellowish brown
(10YR 3/4) moist; weak fine and me-
dium angular blocky structure; slightly
hard, friable, slightly sticky and slightly
plastic; common very fine and fine roots;
common fine and medium tubular pores;
5 percent angular pebbles; medium acid;
gradual wavy boundary.
to 29 inches; light yellowish brown
(10YR 6/4) very fine sandy loam, few
fine faint pinkish mottles, brown (10YR
4/3) moist; moderate medium and coarse
subangular blocky structure; hard, fri-
able, slightly sticky and slightly plastic;
few medium and coarse, many very fine
and fine roots; common very fine and
fine tubular pores; 5 percent pebbles;
medium acid; gradual wavy boundary.
R—29 to 34 inches; light yellowish brown (10YR
6/4) slightly weathered metamorphosed
sandstone, dark yellowish brown (10YR
4/4) moist.

The A horizon ranges from brown to yellowish
brown in 10YR and 7.5YR hue. Texture is fine sandy
loam, very fine sandy loam, or silt loam. The soil may
be massive in the lower part. Dry consistence is slightly

B2—16
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hard to hard. Thickness ranges from 12 to 18 inches.

The B horizon ranges from pale brown, brown, light
yellowish brown, or yellowish brown, to strong brown
in 10YR and 7.5YR hue. Texture is fine sandy loam,
very fine sandy loam, or silt loam. Reaction ranges
from medium acid to neutral. Thickness ranges from
12 to 17 inches.

There may be a discontinuous C horizon. The water
table is commonly perched above the R horizon after
prolonged rain or irrigation.

These soils occur at elevations up to 700 feet higher
than recognized elsewhere in California because of the
warmer climate on the south- and west-facing slopes
of the Santa Ana Mountains.

150—Escondido very fine sandy loam, 9 to 15 per-
cent slopes. This strongly sloping soil generally occurs
as irregular, oblong areas. It has the profile described
as typical of the series.

About 5 percent of this mapping unit is included
areas of fine sandy loam, 3 percent Exchequer soils,
3 percent Blasingame loam, and 10 percent less sloping
or steeper Escondido very fine sandy loam. A few low
outerops of rock occur in some areas.

If the soil is bare, runoff is medium and the erosion
hazard is moderate.

Present land use is pasture, range, watershed, and
wildlife. Capability unit IVe-1 (19); Loamy range
site; Storie index 51.

151—Escondido very fine sandy loam, 15 to 30 per-
cent slopes. This moderately steep soil generally occurs
as irregular, oblong areas.

About 10 percent of this mapping unit is included
areas of Friant fine sandy loam, 3 percent Exchequer
soils, 3 percent Blasingame loam, and 15 percent less
sloping or steeper Escondido very fine sandy loam. A
few low outerops of rock occur in some areas.

If the soil is bare, runoff is rapid and the erosion
hazard is high.

Present land use is range, watershed, and wildlife.
Capability unit Vle-1 (19) ; Loamy range site; Storie
index 39.

Exchequer Series

The Exchequer series consists of well drained and
somewhat excessively drained soils in the Santa Ana
Mountains. These soils formed in material weathered
from metabasic rock. Slopes are 30 to 75 percent. Ele-
vation ranges from 1,000 to 4,000 feet. The vegetation
is generally dense brush, but there is some annual
grass. Precipitation is 16 to 25 inches, and the mean
annual temperature is about 59° F. The frost-free
season is 220 to 300 days.

In a typical profile the soil is reddish brown gravelly
silt loam. Fractured metaandesite is at a depth of 18
inches. The soil is slightly acid throughout. Low rock
outerops cover about 10 percent of the surface area.

The soil is moderately permeable. Available water
capacity is 1.0 to 3.0 inches. The effective rooting
depth is 8 to 18 inches.

Exchequer soils are used for watershed and wildlife
and to a limited extent for range.

Typical profile of Exchequer gravelly silt loam, in
an area of Exchequer-Rock outcrop complex, 30 to 75

percent slopes, 14, mile south of Bear Spring along Main
Divide Truck Trail, SEV/NE14 sec. 29, T. 5 S., R. 6
W., SBB&M., Orange County:

A11—0 to 3 inches; reddish brown (5YR 4/4)
gravelly silt loam, dark reddish brown
(YR 3/4) moist; weak fine and me-
dium granular structure; soft, friable,
nonsticky and nonplastic; common fine
and medium, many very fine roots; many
very fine, fine, and medium tubular pores;
15 percent 1- to 3-inch and 5 percent
4-inch angular rock fragments; slightly
acid; clear wavy boundary.

Al12—3 to 9 inches; reddish brown (5YR 4/4)
gravelly silt loam, dark reddish brown
(YR 3/2) moist; massive; soft, friable,
nonsticky and nonplastic; many very
fine, fine, medium, and coarse roots;
many very fine and fine tubular pores;
20 percent 1- to 4-inch angular rock
fragments; slightly acid; clear wavy
boundary.

A13—9 to 18 inches; reddish brown (5YR 5/4)
gravelly heavy silt loam, reddish brown
(bYR 4/4) moist; massive; soft, friable,
slightly sticky and plastic; few very fine
and many fine and medium roots; many
very fine tubular pores; 20 percent peb-
bles; slightly acid; abrupt broken bound-
ary.

R-—18 to 30 inches; fractured metaandesite; upper
vertical fractures filled with soil material
and few very fine and common medium
and coarse roots.

The A horizon ranges from yellowish red to reddish
brown or strong brown in 5YR or 7.5YR hue. Texture
is gravelly loam, gravelly silt loam, or gravelly light
clay loam. Reaction ranges from strongly acid to
slightly acid. Structure typically ranges from weak
granular to weak angular blocky. In places this horizon
1s massive. Thickness ranges from 8 to 18 inches.

These soils occur at elevations up to 2,000 feet higher
than recognized elsewhere because of the warmer
climate on the south- and west-facing slopes of the
Santa Ana Mountains.

152—Exchequer-Rock outcrop complex, 30 to 75
percent slopes. This steep to very steep mapping unit
occurs on mountainsides. It is about 10 percent low
rock outerops and about 65 percent Exchequer gravelly
silt loam. The Exchequer soil has the profile described
as typical of the series.

About 6 percent of this mapping unit is included
areas of Friant fine sandy loam, 30 to 70 percent
slopes; 3 percent HEscondido very fine sandy loam; 3
percent Blasingame stony loam, 30 to 65 percent slopes;
and 10 percent less sloping or steeper Exchequer-Rock
outcrop complex.

If the soil is bare, runoff is rapid and the erosion
hazard is high.

Present land use is watershed, wildlife and, to a
limited extent, range. Capability unit VIIs-1 (19);
Shallow Loamy-Rock outerop complex range site;
Storie index 8.



26 SOIL SURVEY

Friant Series

The Friant series consists of somewhat excessively
drained soils in the mountains. These soils formed in
material weathered from fine grained metasedimentary
rock. Slopes are 30 to 70 percent. Elevation ranges
from 1,000 to 4,000 feet. The vegetation is mostly
California sagebrush, black sage, flattop, buckwheat,
and other common brush plants. Precipitation is 16 to
25 inches, and the mean annual air temperature is about
60° F. The frost-free season is 210 to 280 days.

In a typical profile the soil is brown gravelly fine
sandy loam 17 inches thick. Very dark gray, fractured,
extremely hard metfasedimentary rock extends to a
depth of 34 inches or more. The soil is slightly acid.
About 2 percent of the soil surface is large, low rock
outcrops.

Permeability is moderately rapid. Available water
capacity is 1.0 to 2.0 inches. The effective rooting
depth is 9 to 18 inches.

These soils are used for watershed, wildlife and, to
a limited extent, for range.

Typical profile of Friant fine sandy loam, 30 to 70
percent slopes, in the Trabuco Ranger District, Cleve-
land National Forest (north), SEI/NWI/, sec. 31,
T.5 8, R. 6 W,, SBB&M, Orange County, about 14 mile
south of “0Old Camp” on the Santiago Truck Trail:

Al11—0 to 4 inches; brown (10YR 5/3) gravelly
fine sandy loam, very dark grayish brown
(10YR 3/2) moist; weak fine granular
structure; slightly hard, friable, non-
sticky and nonplastic; common very fine,
few fine and medium roots; very few
fine tubular pores; about 25 percent an-
gular pebbles; slightly acid; clear smooth
boundary.

Al12—4 to 17 inches; brown (10YR 5/3) gravelly
fine sandy loam, very dark grayish brown
(1I0YR 3/2) moist; massive; slightly
hard, friable, nonsticky and nonplastic;
common fine and medium, few very fine
roots; few fine and medium tubular
pores; common very fine interstitial
pores; about 25 percent angular pebbles;
slightly acid; abrupt irregular boundary.

R—17 to 34 inches; very dark gray (10YR 3/1)
and about 10 percent light yellowish
brown (10YR 6/4) and strong brown
(7.5YR 5/6) fractured metasedimentary
rock.

The A horizon ranges from brown to dark brown in
10YR hue. Texture is very fine sandy loam or sandy
loam and in places is gravelly. Reaction ranges from
medium acid fo neutral. Thickness ranges from 9 to 18
inches. The bedrock is fractured metamorphosed fine
grained sandstone or schist.

These soils occur at elevations up to 500 feet higher
than those observed elsewhere in California because of
the warmer climate on the west- and south-facing
slopes of the Santa Ana Mountains.

153-—Friant fine sandy loam, 30 to 70 percent slopes.
This steep to very steep soil generally occurs in the
mountains. It has the profile described as typical of
the series.

About 7 percent of this mapping unit is inecluded

areas of Escondido very fine sandy loam, 3 percent
Exchequer-Rock outerop complex, 8 percent Cieneba-
Rock outerop complex, and 10 percent less sloping or
steeper Friant soils.

If the soil is bare, runoff is rapid and the erosion
hazard is high.

Present land use is watershed, wildlife, and range.
Capability unit VIIe-1 (19); Shallow Loamy range
site; Storie index 9.

Gabino Series

The Gabino series consists of moderately steep and
steep, well drained soils on terraces. These soils formed
in weakly consolidated conglomerate. Slopes are 15
to 50 percent. Elevation ranges from 200 to 2,500 feet.
The vegetation is mainly annual grasses and forbs,
stipa, and secattered brush. Precipitation is 12 to 20
inches, and the mean annual temperature is 60 fo 63°
F. The frost-free season is 290 to 350 days.

In a typical profile the surface layer is brown grav-
elly clay loam 10 inches thick. The subsoil is reddish
brown gravelly clay 28 inches thick. The substratum
is weakly consolidated conglomerate. The surface layer
is medium acid, and the subsoil ranges from slightly
acid to mildly alkaline with increasing depth.

The soil is slowly permeable. Available water ca-
pacity is 3.0 to 6.0 inches. The effective rooting depth
is 26 to 40 inches,.

Gabino soils are used for dryland pasture, range,
and watershed.

Typical profile of Gabino gravelly clay loam, 15 to
30 percent slopes, about 2,800 feet east of Gabino
Canyon, Ranch Mission Viejo, Orange County,
NWIINEY, sec. 33, T. 7 S, R. 6 W., SBB&M.

Al11—0 to 5 inches; brown (10YR 5/3) gravelly
clay loam, dark brown (75YR 8/2)
moist; weak coarse prismatic structure
parting to weak medium subangular
blocky; hard, friable, sticky and plastic;
common very fine roots; common very
fine tubular pores; 2 to 3 percent cobbles,
15 percent pebbles; medium acid; clear
smooth boundary.

Al12—5 to 10 inches; brown (10YR 5/3) gravelly
clay loam, dark brown (7.5YR 3/2)
moist; weak fine and medium subangular
blocky structure; hard, friable, sticky
and plastic; common very fine roots;
common very fine tubular pores; 15 per-
cent pebbles; medium acid; clear smooth
boundary.

B21t—10 to 26 inches; reddish brown (5YR 4/3)
gravelly clay, dark reddish brown (YR
3/3) moist; strong coarse prismatic
structure; extremely hard, very firm,
very sticky and very plastic; very few
very fine roots; very few very fine pores;
many moderately thick clay films on peds;
15 percent pebbles; slightly acid; diffuse
smooth boundary.

B22t—26 to 38 inches; reddish brown (5YR 4/3)
gravelly clay, dark reddish brown (5YR
3/3) moist; strong coarse prismatic
structure; extremely hard, very firm,



ORANGE COUNTY, CALIFORNIA 27

very sticky and very plastic; very few
very fine roots; very few very fine pores;
many moderately thick clay films on
peds: 15 percent pebbles; mildly alka-
line; abrupt smooth boundary.

Cr—38 to 50 inches; weakly consolidated con-
elomerate; pebbles and cobbles composed
of mixed rounded crystalline rocks, some
strongly weathered.

The A horizon ranges from brown to dark grayish
brown in 10YR and 7.5YR hue. Texture is gravelly
loam, cobbly loam, gravelly clay loam, or cobbly clay
loam. This horizon is 12 to 20 percent pebbles or
cobbles, or both. The surface is as much as 50 percent
pebbles and cobbles. Structure is granular, subangular
blecky, or prismatic parting to subangular blocky.
Consistence is slightly hard or hard. Reaction is me-
dium acid or slightly acid. Thickness ranges from 6
to 12 inches.

The Bt horizon is dark reddish gray or reddish
brown in BYR hue. Texture is gravelly clay, cobbly
clay, gravelly sandy clay, or cobbly sandy clay. Thick-
ness ranges from 20 to 28 inches.

The Cr horizon is gravelly or cobbly, or both, weakly
consolidated conglomerate. Fifty to sixty percent of
the pebbles and cobbles throughout the soil is ex-
tremely hard metamorphic rock. The rest is generally
weathered granitic rock.

154——Gabine gravelly elay loam, 15 to 50 percent
slopes. This moderately steep soil generally occurs as
irregularly shaped areas. It has the profile deseribed
as typical of the series.

About 5 percent of this mapping unit is included
areas of Soper cobbly loam, 15 to 50 percent slopes;
5 percent Yorba cobbly sandy loam; b percent Myford
sandy loam; and 10 percent less sloping or steeper
Gabino gravelly clay loam.

If the soil is bare, runoff is rapid and the erosion
hazard is high.

Present land use is range, watershed, and wildlife.
Capability unit VIs-1 (19) ; Clayey range site; Storie
index 11.

Garretson Series

The Garretson series consists of well drained soils
on alluvial fans. These soils formed in material weath-
ered dominantly from metasedimentary rock. Slopes
are 2 to 9 percent. Elevation ranges from 700 to 1,500
feet. The vegetation is annual grasses, forbs, chamise,
and sumac. Precipitation is 12 to 16 inches, and the
mean annual temperature is about 63° ¥. The frost-
free season is 250 to 300 days.

In a2 typical profile the surface layer is yellowish
brown, slightly acid gravelly very fine sandy loam
and gravelly loam. It is about 30 inches thick. The
underlying material iz yellowish brown, mildly alka-
line gravelly loam and clay loam to a depth of 60
inches or more.

Permeability is
is 6.0 to 10.0 inc
60 inches or more,

Garretson solis are used for citvus, dryiand pasture,
and range.

Typical profile of Gavretson gravelly very fine sandy

2. Avallable water capacity
tive rooting depth is

(O -

loam, 2 to 9 percent slopes, 50 feet west of National

Forest Boundary and 70 feet south of the north bound-

ary of the Temescal Ranch, Riverside County, SE4-

SE, sec. 33, T. 4 8., R. 6 W., SBB&M.

A11-—0 to 6 inches; yvellowish brown (10YR 5/4)
gravelly very fine sandy loam, dark yel-
lowish brown (10YR 3/4) moist; mas-
sive; slightly hard, very friable, slightly
sticky and nonplastic; few very fine
roots; common very fine interstitial
pores; 25 percent angular pebbles;
slightly acid; clear smooth boundary.

A12—86 to 30 inches; yellowish brown (10YR 5/4)
gravelly loam, dark yellowish brown
(10YR 3/4) moist; massive; slightly
hard, very friable, slightly sticky and
slightly plastic; many very fine, fine, and
medium roots; common fine and few me-
dium tubular pores; 20 percent angular
pebbles; slightly acid; gradual smooth
boundary.

30 to 36 inches: yellowish brown (10YR
5/4) gravelly loam, dark yellowish brown
(10YR 3/4) moist; massive; slightly
hard, very friable, slightly sticky and
slightly plastic; many very fine, fine, and
medium roots; many fine and few me-
dium fubular pores; 20 percent angular
pebbles; mildly alkaline; gradual smooth
boundary.

36 to 40 inches; vellowish brown (10YR 5/4)
gravelly loam, dark yellowish brown
(I0YR 3/4) moist; massive; slightly
hard, very friable, slightly sticky and
slightly plastic; common very fine and
fine roots; many fine tubular pores; 20
percent angular pebbles; mildly alkaline;
gradual smooth boundary.

C3--40 to 54 inches; yellowish brown (10YR
5/4) gravelly light clay loam, dark yel-
lowish brown (10YR 3/4) moist; mas-
sive; hard, friable, sticky and plastic;
few very fine roots; few fine tubular
pores; 15 percent angular pebbles; mildly
alkaline; gradual smooth boundary.

454 to 60 inches; yellowish brown (10YR 5/4)
gravelly loam, dark yellowish brown
(10YR 3/4) moist; massive; slightly
hard, very friable, slightly sticky and
slightly plastic; few fine roots; few fine
tubular pores; 20 percent angular peb-
bles ; mildly alkaline.

The A horizon ranges from brown or dark yellowish
brown to yellowish brown in 10YR hue. Reaction is
slightly acid to neutral. Thickness ranges from 10 to
34 inches.

The C horizon ranges from pale brown or brown fo
vellowish brown in 10YR hue. Reaction ranges from
slightly acid to mildly alkaline.

155—Garretson gravelly very fine sandy Joam, 2 to 9
percent slopes. This gently sloping to moderately
sloping soil generally occurs on alluvial fans and in
long narrow valleys. It has the profile described as
tvpical of the series.

About b percent of this

C1

C2

mapping unit iz included
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areas of Corralitos loamy sand, 5 percent Hanford
sandy loam, and 5 percent Soboba gravelly loamy sand.
Also included are small areas where slopes are 0 to 2
percent and some where slopes are 9 to 15 percent.

If the soil is bare, runoff is slow to medium and the
erosion hazard is slight to moderate.

Present land use is citrus, dryland pasture, and
range. Capability unit ITe-1 (19); Loamy range site;
Storie index 72.

Hanford Series

The Hanford series consists of well drained soils on
alluvial fans and alluvial plains. These soils formed in
granitic alluvium. Slopes are 2 to 9 percent. Elevation
ranges from 700 to 1,500 feet. The vegetation is annual
erasses, forbs, and chamise. Precipitation is 12 to 16
inches, and the mean annual air temperature is about
63° F. The frost-free season is 250 to 280 days.

In a typical profile the surface layer is grayish brown
slightly acid sandy loam 14 inches thick. The under-
lying material is pale brown, grayish brown, and very
pale brown, neutral sandy loam and fine gravelly loamy
sand to a depth of 60 inches or more.

Permeability is moderately rapid. Available water
capacity is 7.0 to 9.0 inches. The effective rooting depth
is 60 inches or more.

Hanford soils are used for citrus, olives, dryland
pasture, and some urban development.

Typical profile of Hanford sandy loam, 2 to 9 percent
slopes, about 50 feet southeast of the Ortega Highway
and 50 feet southwest of the National Forest Boundary,
Riverside County, SW4SW11 sec. 11 (projected)
T.65., R.5 W., SBB&M.

Ap—0 to 4 inches; grayish brown (10YR 5/2)
sandy loam, very dark grayish brown
(10YR 3/2) moist; massive; slightly
hard, very friable, nonsticky and non-
plastic; many very fine and fine roots;
common fine tubular pores; few very fine
interstitial pores; slightly acid; clear
smooth boundary.

A12-—4 to 14 inches; gravish brown (10YR 5/2)
sandy loam, very dark grayish brown
(10YR 3/2) moist; massive; slightly
hard, very friable, nonsticky and non-
plastic; common very fine and fine roots;
common fine tubular pores; few very fine
interstitial pores; slightly acid; gradual
smooth boundary.

C1—14 to 31 inches; pale brown (10YR 6/3)
and grayish brown (10YR 5/2) sandy
loam, brown (10YR 4/3) and very dark
grayish brown (10YR 3/2) moist; mas-
sive; slightly hard, very friable, non-
sticky and nonplastic; common very fine
and fine roots; common very fine inter-
stitial pores; few fine tubular pores;
neutral; clear smooth boundary.

(C2—31 to 48 inches; pale brown (10YR 6/3) and
grayish brown (10YR 5/2) sandy loam,
brown (10YR 5/3) and very dark gray-
ish brown (10YR 3/2) moist; massive;
slightly hard, very friable, nonsticky

and nonplastic; few very fine roots;
neutral ; gradual smooth boundary.

C3—48 to 60 inches; very pale brown (10YR 7/4),
pale brown (10YR 6/38), and grayish
brown (10YR 5/2) fine gravelly loamy
sand, brown (10YR 5/3) and very dark
grayish brown (10YR 3/2) moist; mas-
sive; soft, very friable, nonsticky and
nonplastic; 20 percent granitic pebbles;
neutral.

The A horizon ranges from pale brown to grayish
brown in 10YR hue. Texture is loamy fine sand, coarse
sandy loam, or sandy loam. Reaction ranges from
slightly acid to neutral. Thickness ranges from 8 to
30 inches.

The C horizon ranges from very pale brown, pale
brown, or grayish brown, or a mixture of these colors
in 10YR hue. Texture is sandy loam with strata of
loamy sand or gravelly loamy sand common in the lower
part. Reaction ranges from slightly acid to mildly
alkaline.

156—Hanford sandy loam, 2 to 9 percent slopes.
This gently sloping to moderately sloping soil generally
occurs on alluvial plains and fans and in long narrow
valleys. It has the profile described as typical of the
series.

Included with this soil in mapping are small areas
of Corralitos loamy sand, Capistrano sandy loam,
Garretson gravelly very fine sandy loam, and some
areas of Hanford soils where slopes are 0 to 2 percent
or 9 or 15 percent.

If the soil is bare, runoff is slow to medium and the
erosion hazard is slight to moderate.

This soil is used for citrus, olives, dryland pasture,
and urban development. Capability unit ITe-1 (19);
Sandy range site; Storie index 85.

Hueneme Series

The Hueneme series consists of poorly drained soils
on alluvial fans and flood plains. These soils formed in
mixed alluvium. Slopes are 0 to 2 percent. Elevation
ranges from 5 to 350 feet. The vegetation is annual
grasses, mustard, and plants that require moisture.
Precipitation is 12 to 15 inches, and the mean annual
air temperature is about 61° F. The frost-free season
is 300 to 350 days.

In a typical profile the surface layer is light brownish
gray fine sandy loam 27 inches thick. The underlying
material is stratified light gray and light brownish
gray loamy sand, silt loam, loamy fine sand, fine sandy
loam, and silty clay loam. It extends to a depth of 60
inches or more. There are prominent or distinct mottles
in most horizons.

The scil is moderately alkaline throughout and is
calcareous in all but the loamy fine sand horizon.
Permeability is moderately rapid.

Hueneme soils are used for row crops, field crops,
and urban development.

Typical profile of Hueneme fine sandy loam, about
200 feet southeast from the corner of Magnolia Avenue
and Atlanta Avenue, Huntington Beach, Orange
County, NWI4NW1/ sec. 18 (projected) T. 6 S.
R. 10 W., SBB&M.

Apl—0 to 8 inches; light brownish gray (10YR

s
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6/2) fine sandy loam, dark grayish brown
(10YR 4/2) moist; weak medium sub-
angular blocky structure; slightly hard,
friable, nonsticky and nonplastic; com-
mon very fine roots; few very fine
tubular pores; slightly effervescent; dis-
seminated lime; moderately alkaline;
abrupt smooth boundary.

Ap2—8 to 16 inches; light brownish gray (10YR
6/2) fine sandy loam, dark grayish brown
(10YR 4/2) moist; weak medium sub-
angular blocky structure; hard, friable,
nonsticky and nonplastic; common very
fine roots; common very fine tubular
pores; slightly effervescent; dissemi-
nated lime; moderate alkaline; clear
wavy boundary.

A18-—16 to 27 inches; light brownish gray (10YR
6/2) fine sandy loam, dark grayish brown
(10YR 4/2) moist; weak medium sub-
angular blocky structure; hard, friable,
nonsticky and nonplastic; common very
fine roots; few very fine and common
fine tubular pores; slightly effervescent;
disseminated lime; moderately alkaline;
abrupt smooth boundary.

11C1——27 to 32 inches; light gray (10YR 7/2)
loamy sand, grayish brown (LOYR 5/2)
moist: single grain; loose, nonsticky and
nonplastic; common very fine and fine
interstitial pores; very slightly efferves-
cent; disseminated lime; moderately
alkaline ; some 4- to 6-inch diameter pock-
ets of material from A horizon; clear
smooth boundary.

11IC2—-32 to 35 inches; light brownish gray
(2.5Y 6/2) silt loam, grayish brown
(2.5Y 5/2) moist; common fine promi-
nent brownish yellow (10YR 6/6) mot-
tles, yellowish brown (10YR 5/6) moist;
weak medium platy structure; slightly
hard, firm, slightly sticky and slightly
plastic; very few very fine roots; com-
mon very fine and fine tubular pores;
strongly effervescent; disseminated lime;
moderately alkaline; abrupt smooth
boundary.

IVC3-—35 to 42 inches; light brownish gray
(10YR 6/2) and light yellowish brown
(10YR 6/4) loamy fine sand, grayish
brown (10YR 5/2) and light yellowish
brown (L0YR 6/4) moist; massive; soft,
very friable, nonsticky and nonplastic;
very few fine tubular pores; moderately
alkaline; abrupt wavy boundary.

VC4—42 to 44 inches; light brownish gray (2.5Y
6/2) fine sandy loam, grayish brown
(2.5Y 5/2) moist; common fine distinet
licht gray (10YR 7/1) and light yellow-
ish brown (10YR 6/4) mottles, gray
(10YR 6/1) and dark vellowish brown
(10YR 4/4) moist; massive; weak me-
dium bedding; soft, friable, nonsticky
and nonplastic; few very fine and fine
tubular pores; slightly effervescent; dis-

seminated lime; moderately alkaline;
abrupt wavy boundary.

VIC5—44 to 60 inches; light brownish gray
(10YR 6/2) silty clay loam, dark grayish
brown (10YR 4/2) moist; many medium
distinet olive yellow (2.5Y 6/6) and
brownish vellow (10YR 6/6) mottles,
olive brown (2.5Y 4/4) and brownish
yellow (10YR 6/6) moist; moderate
coarse prismatic structure; hard, firm,
sticky and plastic; common very fine and
fine tubular pores; slightly effervescent;
disseminated lime; moderately alkaline;
few sea shells; some threadlike salts.

The A horizon ranges from light gray to light
brownish gray to pale brown in 10YR and 2.5Y hue.
Texture is sandy loam or fine sandy loam. Structure
typically ranges from platy or granular to subangular
blocky. In places this horizon is massive. Dry consis-
tence ranges from soft to slightly hard or hard because
of cultivation. Reaction is generally mildly alkaline,
but may be strongly alkaline in saline-alkali areas.
The soil ranges from slightly to violently calcareous.
Thickness ranges from 10 to 20 inches.

In many places the C horizon contains thin strata of
organic material.

157—Hueneme fine sandy loam. This nearly level
soil generally occurs on large alluvial fans or flood
plains.

About 5 percent of this mapping unit is included
areas of Bolsa silt loam, 2 percent San Emigdio fine
sandy loam, and 5 percent Hueneme fine sandy loam,
drained.

If the soil is bare, runoff is slow and the erosion
hazard is slight. Available water capacity is 7.0 to 9.0
inches. The water table is at a depth of 40 to 60
inches. The effective rooting depth for most crops is
more than 60 inches.

Present land use is row crops, field crops, and urban
development. Capability unit ITw-2 (19) ; range site
not assigned ; Storie index 76.

158—Hueneme fine sandy loam, drained. This nearly
level soil generally occurs on large alluvial fans or
flood plains. It has the profile deseribed as typical of
the series.

About 5 percent of this mapping unit is included
areas of Bolsa silt loam, drained; 5 percent San Fmig-
dio fine sandy loam, 0 to 2 percent slopes; and b percent
Hueneme fine sandy leam.

Drainage has been altered by the lowering of the
water table and by pumping wells or constructing
flood control channels. The water table is now below 60
inches at all times.

If the soil is bare, runoff is slow and the erosion
hazard is slight. Available water capacity is 7.0 to 9.0
inches. The effective rooting depth is 60 inches or more.

Present land use is row crops, field crops, and urban
development. Capability unit 1 (19) ; range site not
assigned; Storie index 85.

Los Posas Series

The Las Posas series consists of well drained goils
on uplands. These soils formed in material weathered
from gabbro. Slopes are 15 to 50 percent. Elevation
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ranges from 1,000 to 3,000 feet. The vegetation is

chaparral and an understory of short grasses. Precipi-

tation is 16 to 25 inches, and the mean annual air
temperature is about 61° F. The frost-free season is

240 to 320 days.

In a typical profile the surface layer is reddish brown
gravelly loam and loam 9 inches thick. The subsoil is
dark red clay 18 inches thick. The substratum is vellow-
ish red weathered gabbro to a depth of 44 inches or
more.

The soil is neutral throughout. Permeability is mod-
erately slow. Available water capacity is 3.0 to 6.5
inches. The effective rooting depth is 26 to 40 inches.

Las Posas soils are used for range, watershed, and
wildlife.

Typical profile of Las Posas gravelly loam, 15 to 50
percent slopes, about 34 mile east of Tenajo Truck
Trail along Los Alamos Truck Trail, Riverside County,
SWIINWV, sec. 23, T. 7 8., R. 5 W., SBB&M.

01—14 inch to 0; fine litter of partly decomposed
leaves and twigs.

Al—0 to 5 inches; reddish brown (5YR 4/4)

gravelly loam, dark reddish brown (BYR

3/4) moist; weak fine and medium sub-

angular blocky structure; slightly hard,

very friable, slightly sticky and non-
plastic; few fine and common very fine
rootls; few medium common very fine and

fine tubular pores; 20 percent pebbles, 5

percent angular cobbles; b percent stones

and cobbles on the surface; neutral ; clear
smooth boundary,

5 to 9 inches; reddish brown (YR 4/4)
heavy loam, dark reddish brown (YR
3/4) moist; moderate medium subangu-
lar blocky structure; slightly hard, fri-
able, slightly sticky and slightly plastic;
few very fine, fine and coarse roots;
common very fine, fine, and medium
tubular pores; many thin clay films on
peds; 5 percent angular pebbles ; neutral :
abrupt smooth boundary.

B2t—9 to 27 inches; dark red (2.5YR 3/6) clay,
dark red (25YR 3/6) moist; strong
coarse angular blocky structure; very
hard, firm, very sticky and plastic: few
very fine and coarse roots; common very
fine interstitial pores; continuous clay
films on peds and in pores; 5 percent
angular pebbles, few 3 to 4-inch un-
weathered rock fragments in upper part
of this horizon; neutral; gradual wavy
boundary.

Cr——27 to 44 inches: vellowish red {(5YR 5/6)
weathered gabbro, vellowish red (5YR
4/6} moist; very few very fine and me-
dium roots: many thick clay films on
fractures; neutral.

The A horizon ranges from dark brown fo reddish
brown in 5YR or 7.5Y hue. Texture is gravelly fine
sandy loam, gravelly loam, loam, or gravelly clay loam.
Structure ranges from granular subangular blocky.
Reaction is slightly acid to neutral. Thickness ranges
from & to 16 inches.

A3

The A3 horizon is generally slightly higher in clay
and may be gravelly. Structure is subangular or angu-
lar blocky.

The B2t horizon ranges from dark red to dark
reddish brown to reddish brown in 2.5YR hue. Texture
is heavy clay loam or clay. Reaction ranges from
slightly acid to mildly alkaline. Thickness ranges from
18 to 24 inches. Depth to weathered bedrock is 26 to
40 inches.

159—Las Posas gravelly loam, 15 to 50 percent
slopes. This moderately steep to steep soil generally
occurs on broad ridgetops and on side slopes. It has
the profile described as typical of the series.

About 5 percent of this mapping unit is included
areas of Friant fine sandy loam, 5 percent Blasingame
stony loam, 5 percent Cieneba sandy loam, and 10
percent less sloping or steeper Las Posas soil.

If the soil is bare, runoff is rapid and the erosion
hazard is high.

Present land use is range, watershed, and wildlife.
Capability unit VIIe-1 (19) ; Loamy range site; Storie
index 13.

Laughlin Series

The Laughlin series consists of well drained soils
on uplands. These soils formed in material weathered
from metamorphic rock. Slopes are 30 to 50 percent.
Elevation ranges from 3,000 to 5,500 feet. The vegeta-
tion is brush, some small areas of annual grasses, and
some areas of semidense to open stands of Coulter
pine and oak. Precipitation is 20 to 30 inches, and the
mean annual air temperature is about 57° F. The
frost-free season is 150 to 180 days.

In a typical profile the surface layer is brown
gravelly loam and loam 10 inches thick. The subsoil is
brown loam and vellowish brown gravelly clay loam
29 inches thick. Yellowish brown metamorphic bed-
rock is at a depth of 39 inches.

The soil is medium acid in the upper 3 inches of the
surface layer and slightly acid below. It is moderately
permeable. Available water capacity is 3.0 to 6.0 inches.
The effective rooting depth is 24 to 40 inches for
annual grasses, but brush and tree roots can easily
penetrate the metamorphic rock along fractures.

Laughlin soils are used for watershed, wildlife,
recreation and, to a limited extent, for livestock
grazing.

Typical profile of Laughlin gravelly loam, 30 to 50
percent slopes, in the Trabuco Ranger District, Cleve-
land National Forest (north), Orange County, about
I mile north-northwest of Santiago Peak along Main
Divide Road, SE14SEl sec. 19, T. 5 S, R. 6 W,,
SBRB&M.

01—14% inch to 0; partly decomposed grass stems,
leaves, and roots; approximately 2 per-
cent 3- to 10-inch and 5 percent 14- to
3-inch angular rock fragments.

Al1—0 to 3 inches; brown (10YR 4/3) gravelly
loan, very dark grayvish brown (10YR
3/2) moist; weak verv fine and fine
granular structure; soft, very friable,
nonsticky and nonplastic; many very
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fine roots; many very fine pores; about
5 percent cobbles and 15 percent angular
pebbles; medium acid; clear smooth
boundary.

A12—3 to 10 inches; brown (10YR 4/3) loam,
very dark grayish brown (10YR 3/2)
moist; weak fine granular structure;
slightly hard, friable, nonsticky and non-
plastic; many very fine and fine roots;
many very fine and fine pores; about 2
percent cobbles and 5 percent angular
pebbles; slightly acid; clear smooth
boundary.

B21-—10 to 23 inches; brown (10YR 5/38) heavy
loam, dark brown (10YR 4/3) moist;
weak very fine, fine, and medium sub-
angular blocky structure; slightly hard,
friable, slightly sticky and slightly plas-
tic; few medium common very fine and
fine roots; common very fine, fine, and
medium pores; abont 10 percent angular
pebbles; slightly acid; gradual smooth
boundary.

B22—23 to 32 inches; yellowish brown (10YR

5/4) gravelly light clay loam, dark yel-

lowish brown (10YR 4/4) moist; weak

fine and medium subangular blocky
structure; slightly hard, friable, sticky
and plastic; few coarse and common very
fine, fine, and medium roots; common
very fine, fine, and medium tubular pores;

20 percent angulay pebbles ; slightly acid;

gradual smooth boundary.

to 39 inches; yellowish brown (10YR

5/4}) gravelly light clay loam, dark yel-

lowish brown (10YR 4/4) moist; mas-

sive: slightly hard, {friable, slightly
sticky and slightly plastic; few very fine
and fine and common medium roots:
common very fine, fine and medium
pores; about 35 percent angular pebbles;
slightly acid; gradual smooth boundary.

R~39 to 50 inches; yellowish brown metamorphic

bedrock.

The A horizon ranges from grayish brown or brown
to dark yellowish brown in 10YR hue. Texture is
gravelly fine sandy loam, gravelly loam, gravelly light
clay loam, or loam. Thickness ranges from 8 to 11
inches. This horizon is 5 to 20 percent angular rock
fragments.

The B hovizon ranges from brown to yellowish
brown fo dark yellowish brown in 10YR hue. Texture
is gravelly heavy loam, gravelly light clay loam, or
loam, Thickness ranges from 16 to 29 inches. Reaction
is slightly acid to medium acid.

This soil has a higher base saturation than is typical
of Laughlin soils elsewhere in California.

160-—Laughlin gravelly loam, 30 1o 50 percent
slopes. This steep soil generally occurs on north-facing
mountainsides. It has the profile described as typical
of the series.

About b percent of this mapping unit is included
areas of Exchequer-Rock outcrop complex, 2 percent

B23--32

Escondido very fine sandy loam, and 8 percent Friant
fine sandy loam.

If the soil is bare, runoff is rapid and the erosion
hazard is high.

This soil is used for watershed, wildlife, recreation
and, to a limited extent, for range. Capability unit
Vile-1 (20) ; Loamy range site; Storie index 19.

Marina Series

The Marina series consists of somewhat excessively
drained soils on terraces near the coast. These soils
formed in old eolian sands. Slopes are 0 to 9 percent.
Elevation ranges from 50 to 600 feet. The vegetation
is mainly annual grasses and forbs and some areas of
scattered low brush. Precipitation is 12 to 15 inches,
and the mean annual air temperature is about 61° F.
The frost-free season is 320 to 365 days.

In a typical profile the surface layer is grayish
brown, light brownish gray, and pale brown loamy
sand 33 inches thick. The subgoil is light vellowish
brown and light gray loamy sand 27 inches thick
and less than 10 percent 14- to l-inch wavy bands
of dark brown sandy loam. The substratum is very
pale brown sand and a few 1/4- to L4-inch wavy bands
of dark brown sandy loam.

The soil is medium acid throughout. It is moderately
permeable. Available water capacity is 3.5 to 5.0 inches.
The effective rooting depth is 60 inches or more.

Marina soils are used for barley, pasture, range, and
urban development.

Typical profile of Marina loamy sand, 2 fo 9 percent
slopes, at the west end and on the east side of Scenic
Drive, Dana Point, Orange County, NWILSW14 sec.
21, T.88.,R.8W., SBB&M.

Al1—0 to 7 inches; grayish brown (10YR 5/2)
loamy sand, dark grayish brown (10YR
4/2y moist; massive; slightly hard, very
friable, nonsticky and nonplastic; com-
mon very fine and few fine roots; many
very fine tubular pores; many very fine
interstitial pores; medium acid; diffuse
wavy boundary.

A12—7 to 12 inches; light brownish gray (10YR
6/2) loamy sand, brown (10YR 4/3)
moist; massive; slightly hard, very fri-
able, nonsticky and nonplastic; common
very fine and fine roots; many very fine
tubular pores; many very fine intersti-
tial pores; medium acid; diffuse wavy
boundary.

A13-—12 to 33 inches; pale brown (10YR 6/3)

Ioamy sand, brown (10YR 4/3) moist;

massive: slightly hard, very friable, non-

sticky and nonplastic; common very fine
and fine roots; many very fine tubular
pores; many very fine interstitial pores;
medium acid; abrupt irregular boundary.
33 to 56 inches; light yellowish brown (10YR

6/4) loamy sand, yellowish brown

(10YR 5/4) moist; massive; hard, fri-

able, nonsticky and nonplastic; few very

fine and fine roots; common very fine
tubular pores; many very fine inferstitial

B2
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pores; six continuous distinct, wavy,
dark brown (7.5YR 4/4) heavy sandy
loam lamellae (two V4-inch; two 1/-inch,
and two 1-inch thick bands); medium
acid; gradual smooth boundary.

B3—56 to 60 inches; light gray (10YR 7/2) loamy
sand, pale brown (10YR 6/3) moist;
massive: slightly hard, friable, nonsticky
and nonplastic; few very fine roots;
common very fine tubular pores; many
very fine interstitial pores; several con-
tinuous distinet, wavy, 14- and I4-inch
thick dark brown (7.5YR 4/4) heavy
sandy loam lamellae; medium acid; grad-
ual smooth boundary.

C—60 to 80 inches: very pale brown (10YR 7/3)
sand, pale brown (10YR 6/3) moist;
massive; slightly hard, loose, nonsticky
and nonplastic; many very fine infer-
stitial pores; several /- to 14-inch thick,
wavy, dark brown (10YR 4/3 and 7.5YR
4/4) sandy loam lamellae; medium acid.

The A horizon ranges from light brownish gray or
pale brown to grayish brown or brown in 10YR hue.
It ranges from single grain to massive. Texture is
loamy sand or loamy fine sand. Dry consistence ranges
from loose to slightly hard. Reaction ranges from
slightly acid to medium acid. Thickness ranges from
10 to 33 inches.

The B horizon ranges from light yellowish brown
to light gray to pale brown or light brown in 10YR
and 7.5YR hue. It has dark brown to reddish brown
clay bands in 7.5YR and 5YR hue. Texture is loamy
sand or loamy fine sand and lamellae of sandy loam to
heavy sandy loam. Lamellae are slightly firmer than
matrix. Reaction ranges from medium acid to neutral.
Thickness ranges from 20 to 27 inches. Lamellae are
14- to 1-inch thick.

161—Marina loamy sand, 0 to 2 percent slopes. This
nearly level soil generally occurs on terraces near the
coast.

About 5 percent of this mapping unit is included
areas of soils that are sandy loam throughout but are
otherwige similar to this Marina soil; b percent soils
having a weakly cemented sandy substratum; and 3
percent Myford sandy loam, thick surface, 0 to 2 per-
cent slopes.

If the soil is bhare, runoff is slow and the erosion
hazard is slight.

These soils are used for field crops, pasture, range,
and urban development. Capability unit Ills-4 (19);
Sandy range site; Storie index 90.

162—Marina loamy sand, 2 te 9 percent slopes. This
gently sloping to moderately sloping soil generally
occurs on terraces near the coast. It has the profile
described as typical of the series.

About 5 percent of this mapping unit is included
areas of soils that are sandy loam throughout but are
otherwise similar to this Marina soil; 5 percent soils
having a weakly cemented sandy substratum; 3 percent
Myford sandy loam, thick surface, 2 to 9 percent slopes;
and 10 percent less sloping or steeper Marina loamy
sand.

If the soil is bare, runoff is slow to medium and
the erosion hazard is slight to moderate.

These soils are used for field crops, pasture, range,
and urban development. Capability unit IVs-4 (19);
Sandy range site; Storie index 65.

Metz Series

The Metz series consists of somewhat excessively
drained soils on flood plains and alluvial fans. These
soils formed in mixed alluvium. Slopes are 0 to 5 per-
cent. Elevation ranges from 25 to 1,500 feet. The
vegetation is annual grasses and forbs. Precipitation
ig 12 to 18 inches, and the mean annual air temperature
fis about 62° F. The frost-free season is 270 to 350

ays.

In a typical profile the surface layer is pale brown
and brown loamy sand 17 inches thick. The underlying
material is stratified pale brown and very pale brown
loamy sand, sandy loam, and very fine sandy loam to a
depth of 63 inches or more.

The soil is moderately alkaline and calcareous
throughout. It is moderately permeable.

Metz soils are used for row crops, field crops, and
urban development.

Typical profile of Metz loamy sand, on the Irvine
Ranch, SV N1, sec. 106 (by private survey), Orange
County, 500 feet northeast of Hines Nursery:

Apl1—0 to 3 inches; pale brown (10YR 6/3) loamy
sand, brown (10YR 5/3) moist; single
grained; loose, nonsticky and nonplastic;
many very fine and fine roots; many very
fine tubular pores; violently effervescent;
moderately alkaline; abrupt smooth
boundary.

Ap2—3 to 10 inches; pale brown (10YR 6/3)
loamy sand, brown (10YR 4/3) moist;
single grained; loose, nonsticky and non-
plastic; common very fine roots; common
very fine and many fine tubular pores;
violently effervescent; moderately alka-
line; clear smooth boundary.

A13—10 to 17 inches; brown (10YR 5/3) loamy
sand, brown (10YR 4/3) moist; massive;
soft, very friable, nonsticky and non-
plastic; few very fine roots; few very fine

tubular pores; violently effervescent;
moderately alkaline; clear smooth
boundary.

C1—17 to 20 inches; pale brown (10YR 6/3)
loamy sand, brown (10YR 4/3) moist;
massive ; soft, very friable, nonsticky and
nonplastic; very few very fine roots; few
very fine tubular pores; violently effer-
vescent; moderately alkaline; clear
smooth boundary.

C2—20 to 33 inches; pale brown (10YR 6/3)
light sandy loam, brown (10YR 5/3)
moist; massive; soft, very friable, non-
sticky and nonplastic; few wvery fine
roots; few very fine and common fine

tubular pores; violently effervescent;
moderately alkaline; gradual wavy
boundary.

(3-—-33 to 38 inches; very pale brown (10YR 7/3)
loamy sand, brown (10YR 5/3) moist;
massive; soft, very friable, nonsticky and
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nonplastic; few very fine and common
fine tubular pores; violently effervescent;
moderately alkaline; gradual smooth
boundary.

(14—388 to 47 inches; very pale brown (10YR 7/3)
loamy coarse sand, brown (10YR 5/3)
moist: single grained; loose, nonsticky
and nonplastic; few very fine and com-
mon fine tubular pores; 10 percent
15-inch and smaller pebbles; violently
effervescent : moderately alkaline; abrupt
wavy boundary.

11C5—47 to 63 inches: pale brown (10YR 6/3)
very fine sandy loam, brown (10YR 4/8)
moist; massive; slightly hard, very fri-
able, nonsticky and nonplastic; few fine
and medium tubular pores; violently ef-
fervescent; moderately alkaline.

The A horizon ranges from light brownish gray to
pale brown or brown in 10YR hue. Texture is loamy
sand or light sandy loam. Thickness ranges from 10 to
20 inches. Reaction is neutral to moderately alkaline.
In places this horizon is calcareous.

The C horizon ranges from light gray, light brownish
gray, and pale brown to very pale brown in 10YR hue.
Texture, which varies because of stratification, ranges
from very fine sandy loam to sand. Reaction is neutral
to moderately alkaline. Some horizons are calcareous.
In some areas the C horizon is silt loam or silty clay
loam below a depth of 40 inches.

163—Metz loamy sand. This nearly level to gently
sloping soil generally occurs on large fans and on flood
plains. It has the profile described as typical of the
series.

About 5 percent of this mapping unit is included
areas of San Emigdio fine sandy loam, 5 percent
Hueneme fine sandy loam, 3 percent Corralitos loamy
sand, 2 percent Riverwash, and 10 percent Metz loamy
sand, moderately fine substratum.

1f the soil is bare, runoff is slow and the erosion
hazard is slight. Available water capacity is 4.0 to 6.0
inches. The effective rooting depth is 60 inches or
more.

This soil is used for row crops, field crops, and urban
development. Capability unit IT1s—4 {19) ; Sandy range
site; Storie index 80.

164—Metz loamy sand, mederately fine substratum.
This nearly level to gently sloping soil generally occurs
on large fans and on flood plains. 1t has a profile
similar to the one described as typical of the series but
generally has a 2- to 6-inch layer of dark gray to light
brownish gray silty clay loam or silt loam 40 to 60
inches below the surface. In places the moderately fine
textured material is mottled.

About 5 percent of the mapping unit is included
areas of San Emigdio fine sandy loam, moderately
fine substratum, 0 to 2 percent slopes; 3 percent Cor-
ralitos loamy sand; 5 percent Hueneme fine sandy
loam ; and 10 percent Metz loamy sand.

If the soil is bare, runoff is slow and the erosion
hazard is slight. Available water capacity is 5.0 to 6.0
inches. The effective rooting depth is 60 inches or
more. The water table is intermittently perched above
the moderately fine textured layer after above normal
rainfall or after irrigation.

This soil is used for row crops, field crops, and urban
development. Capability unit Iis—4 (19) ; Sandy range
site; Storie index T2.

Mocho Series

The Mocho series consists of well drained soils on
alluvial fans and flood plains. These soils formed in
alluvium derived from sedimentary rocks. Slopes are
0 to 9 percent. Elevation ranges from 50 to 700 feet.
The vegetation is anpual grasses and forbs and some
sycamore trees. Precipitation is 12 to 16 inches, and
the mean annual air temperature is 59 to 62° F. The
frost-free season is 270 to 340 days.

In a typical profile the surface layer is brown and
grayish brown loam 31 inches thick. The next layers
are light brownish gray, brown, and pale brown
stratified fine sandy loam, silty clay loam, and loam to
a depth of 61 inches or more.

The soil is moderately alkaline and calcareous
throughout. It is moderately permeable. The effective
rooting depth is 60 inches or more.

Mocho soils are used for irrigated crops, citrus, and
urban development.

Typical profile of Mocho loam, 0 to 2 percent slopes,
ahout 25 feet west of Grand Avenue and 14 mile south
of McFadden Avenue, Santa Ana, NEVNEV, sec.
19 (projected), T.5 S, R. 9 W,, SBB&M.

A11—0 to 2 inches; brown (10YR 5/3) loam,
dark brown (10YR 8/3) moist; mod-
erate medium and thick platy structure;
slightly hard, friable, slightly sticky and
slichtly plastic; many very fine roots;
very few very fine tubular pores; very
slightly calcareous; moderately alkaline;
abrupt smooth boundary.

A12—2 to 15 inches: grayish brown (10YR 5/2})
heavy loam, very dark grayish brown
(10YR 3/2) moist; moderate medium
and coarse subangular and angular
blocky structure; hard, friable, sticky
and plastic; common very fine roots in
the upper 2 inches, very few very fine
and common fine and medium roots be-
low: common fine and medium and few
coarse tubular pores; strongly calcare-
ous; moderately alkaline; clear wavy
boundary.

A13—15 to 31 inches; grayish brown (10YR 5/2)
loam, dark grayish brown (10YR 4/2)
moist; weak medium and coarse sub-
angular blocky structure; slightly hard,
very friable, slightly sticky and slightly
plastic; very few fine and medium roots;
many very fine, fine, medium, and coarse
tubular pores; strongly calcareous; mod-
erately alkaline; abrupt smooth bound-
ary.

11C1—31 to 45 inches; light brownish gray (10YR
6/2) fine sandy loam, dark grayish brown
(10YR 4/2) moist; massive; slightly
hard, very friable, slightly sticky and
slightly plastic; very few very fine and
common medium and coarse roots; com-
mon very fine and fine and many medium
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and coarse tubular pores; strongly cal-
careous; moderately alkaline; abrupt
smooth boundary.

IIC2-—45 to 52 inches; brown (10YR 5/3) light
silty clay loam, dark brown (10YR 3/3)
moist; massive; slightly hard, firm,
sticky and plastic; very few very fine,
fine, medium, and coarse roots: common
very fine, fine, medium, and coarse tubu-
lar pores; strongly calcareous; dissemi-
nated lime in some fine filaments; moder-
ately alkaline; clear smooth boundary.

IIC3—52 to 61 inches; pale brown (10YR 6/3)
heavy loam, brown (10YR 4/3) moist:
massive; slightly hard, firm, slightly
sticky and slightly plastic; very few very
fine and fine roots; common very fine,
fine, medium, and coarse tubular pores;
violently calcareous; disseminated lime
in medium sized filaments and soft mas-
ses; moderately alkaline.

The A horizon ranges from brown to grayish brown
or dark grayish brown in 10YR hue. Texture is sandy
loam, loam, or clay loam. Structure ranges from grant-
lar or platy to angular and subangular blocky. This
horizon is very slightly to strongly calcareous. Thick-
ness ranges from 10 to 31 inches.

The C horizon ranges from light brownigh eray to
light grayish brown fo brown or pale brown in 10YR
or 2.5Y hue. There are few mottles below a depth of 40
inches. Texture is loam, fine sandy loam, or silty clay
loam stratified with loamy sand, sandy loam, and silt.
In a few places there is a buried A horizon. The O
horizon is massive or has subangular blocky structure.
Dry consistence ranges from slightly hard to dry.

165—Mocho sandy loam, 0 to 2 percent slopes. This
nearly level soil generally occurs on alluvial fans or
flood plains. It has a profile similar to the cne described
as typical of the series, but the surface layer is sandy
loam 10 to 14 inches thick,

About 5 percent of this mapping unit is included
areas of Mocho loam; 5 percent Sorrento sandy loam,
0 to 2 percent slopes; and 5 percent San Emigdio fine
sandy Ioam, 0 to 2 percent slopes.

If the so0il iz bare, runoff is slow and the erosion
hazard is slight. Available water capacity is 9.5 to
12.0 inches.

Present land use is irrigated erops, citrus, and urban
development. Capability unit T (19); Loamy range
site; Storie index 95.

166-—Mocho loam, 0 to 2 percent slopes, This nearly
level soil generally occurs on fans or flood plains, It
has the profile described as typical of the series.

About 10 percent of this mapping unit is inecluded
areas of Mocho sandy loam; 5 percent Sorrento loam,
0 to 2 percent slopes ; 3 percent Bolsa silt loam, drained;
and 3 percent Chino silty clay loam, drained.

If the soil is bare, runoff is slow and the erosion
hazard is slight. Available water capacity is 9.5 to
12.0 inches.

Present land use is irrigated crops, citrus, and urban
development. Capability unit 1 (19); Loamy range
site; Storie index 100.

167—Moche loam, 2 to 9 percent slopes. This gently

sloping to moderately sloping soil generally occurs on
fans or flood plains.

About 10 percent of this mapping unit is included
areas of Mocho sandy loam; 5 percent Sorrento loam,
2 to 9 percent slopes; and 3 percent Botella loam, 2
to 9 percent slopes.

If the soil is bare, runoff is slow to medium and the
erosion hazard is slight to moderate. Available water
capacity is 9.5 to 12.0 inches.

Present land use is irrigated crops, citrus, range,
and urban development. Capability unit ITe-1 (19) ;
Loamy range site; Storie index 90.

Modjeska Series

The Modjeska series consists of well drained soils on
terraces. These soils formed in mixed alluvium. Slopes
are 0 to 30 percent. Elevation ranges from 200 to
1,500 feet. The vegetation is annual grasses and forbs
and some brush along terrace breaks. Precipitation is
14 to 20 inches, and the mean annual air temperature
is about 62° F. The frost-free season is 280 to 330 days.

In a typical profile the surface layer and upper part
of the subsoil are brown gravelly loam 14 inches thick.
The rest of the subsoil is reddish brown and light
brown very cobbly loam 49 inches thick. The sub-
stratum is light brown very gravelly loamy sand to a
depth of 71 inches or more.

The soil is slightly acid throughout. It is moderately
permeable. Available water capacity is 4.5 {o 6.0 inches.
The effective rooting depth is more than 60 inches.

Modjeska soils are used for citrus, dryland barley,
dryland pasture, and urban development.

Typical profile of Modjeska gravelly loam, 2 to 9
percent slopes, 300 feet west of a private voad and 0.9
mile north-northeast of triangulation point 1116, on
the west side of Planto Traubuco, Rancho Mission
Viejo, Orange County, NWIANWI/ sec. 22, T. 6 S,
R.7TW., SBB&M.

Ap—0 to 5 inches; brown (10YR 5/3) gravelly
loam, dark brown (7.5YR 3/2) moist;
moderate medium and coarse granular
structure; slightly hard, friable, slightly
sticky and slightly plastic; many very
fine and fine roots; few very fine tubular
pores; 20 percent pebbles; slightly acid;
abrupt smooth boundary.

B1—5 to 14 inches; brown (7.5YR 5/2) gravelly
loam, dark brown (7.5YR 3/2) moist;
weak fine and medium subangular blocky
structure; slightly hard, friable, slightly
sticky and slightly plastic: common very
fine roots; common very fine tubular
pores; 20 percent pebbles; slightly acid:
gradual smooth boundary.

B21t—14 to 28 inches; reddish brown (5YR 5/3)
very cobbly loam, dark reddish brown
(5YR 3/3) moist; moderate fine and me-
dium granular structure; slightly hard,
friable, slightly sticky and slightly plas-
tic; common very fine roots; common
very fine tubular pores; many fine in-
terstitial pores; common thin clay films
line the pores; many moderately thick
clay films around cobbles and pebbles ;
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30 percent cobbles and 20 percent peb-
bles; slightly acid; gradual smooth
boundary.

B22t—28 to 46 inches; reddish brown (5YR 5/3)

very cobbly loam, dark reddish brown
(5YR 3/8) moist; moderate fine and me-
dium granular structure; slightly hard,
friable, slightly sticky and slightly plas-
tic; common very fine roots; common
very fine tubular pores; many fine in-
terstitial pores; many thin clay films as
bridges; many moderately thick clay
films around cobbles and pebbles; 35 per-
cent cobbles and 25 percent pebbles;
slightly acid; gradual smooth boundary.

B3-—46 to 63 inches; light brown (7.5YR 6/4)
very cobbly loam, brown (7.5YR 4/4)
moist: weak fine and medium granular
structure; slightly hard, friable, slightly
sticky and slightly plastic; common very
fine roots; many very fine tubular pores;
40 percent cobbles and 35 percent peb-
bles: slightly acid; clear smooth
boundary.

63 to 71 inches; light brown (7.5YR 6/4) very
gravelly loamy sand, brown (7.5YR 5/4)
moist; single grained; loose, nonsticky
and nonplastic; few very fine roots; 50
percent pebbles and 30 percent cobbles;
slightly acid.

The A horizon ranges from brown to grayish brown
in 7.5YR and 10YR hue. Texture is gravelly loam or
gravelly very fine sandy loam. Structure ranges from
granular to subangular blocky. Dry consistence ranges
from slightly hard to hard. Thickness ranges from 3 to
11 inches.

The B2 horizon ranges from reddish brown to brown
in 5YR and 7.5YR hue. Texture is very gravelly loam
or very cobbly loam. Structure ranges from granulay
to subangular blocky. Dry consistence ranges from
slightly bard to hard. Thickness ranges from 17 to 32
inches.

The C horizon is very pale brown, pale brown, light
brown, yellowish brown, brown, or reddish brown in
5YR, 7.5YR, or 10YR hue. Texture is very gravelly or
Ve}% cobbly loam or very gravelly or very cobbly loamy
sand.

The profile is 35 to B0 percent or more coarse frag-
ments.

168—DModjeska gravelly loam, 0 to 2 percent slopes.
This nearly level soil generally occurs on broad terraces.

About 5 percent of this mapping unit is included
areas of Myford sandy loam, thick surface, 0 to 2
percent slopes; 3 percent Myford sandy loam, 0 to 2
%)ercent slopes; and 5 percent Yorba gravelly sandy
oam.

1f the soil i bare, runoff is slow and the erosion
hazard is slight.

Present land use is urban development and citrus.
Capability unit 11Is-4 (19) ; Loamy range site; Storie
index 64.

169—Modjeska gravelly loam, 2 to 9 percent slopes.
This gently sloping to moderately sloping soil gener-
ally occurs on broad terraces. It has the profile de-
seribed as typical of the series.

C

About 4 percent of this mapping unit is included
areas of Myford sandy loam, 2 to 9 percent slopes,
eroded; 3 percent Myford sandy loam, 2 to 9 percent
slopes; and 3 percent Yorba gravelly sandy loam, 2
to 9 percent slopes.

If the soil is bare, runoff is slow to medium and the
erosion hazard is slight to moderate.

Present land use is citrus, dryland barley, and dry-
land pasture. Capability unit I1le-4 (19); Loamy
range site; Storie index 58.

170—Modjeska gravelly loam, 9 to 15 percent slopes.
This strongly sloping soil generally occurs on side
slopes of terraces.

About 5 percent of this mapping unit is included
areas of Myford sandy loam, 9 to 15 percent slopes;
and 5 percent Yorba gravelly sandy loam, 9 to 15
percent slopes.

If the soil is bare, runoff is medium and the erosion
hazard is moderate.

Present land use is citrus, dryland barley, dryland
pasture, and range. Capability unit IVe-1 (19);
Loamy range site; Storie index 54.

171—Modjeska gravelly loam, 15 to 30 percent
slopes. This moderately steep soil generally occurs on
side slopes of terraces.

About 3 percent of this mapping unit is included
areas of Yorba gravelly sandy loam, 15 to 30 percent
slopes; 3 percent Gabino gravelly clay loam, 15 to 50
percent slopes; and 2 percent Soper gravelly loam.

If the soil is bare, runoff is rapid and the erosion
hazard is high.

Present land use is citrus, dryland barley, dryland
pasture, and range. Capability unit IVe-1 (19);
Loamy range site; Storie index 42.

Myford Series

The Myford series consists of moderately well
drained soils on marine terraces. These soils formed
in sandy sediments. Slopes are 0 to 30 percent. Eleva-
tion ranges from 50 to 1,500 feet. The vegetation gen-
erally is annual grasses and forbs and scattered low
growing brush. Precipitation is 12 to 20 inches, and
the mean annual air temperature is about 62° F. The
frost-free season is 270 to 350 days.

In a typical profile the surface layer is pale
brown and pinkish gray, medium acid sandy loam 4
inches thick. The subsurface layer is pinkish gray, me-
dium acid sandy loam 8 inches thick. The upper 6
inches of the subsoil is brown, medium acid sandy clay;
the mext 17 inches is brown, neutral and moderately
alkaline sandy clay loam; and the lower 36 inches is
light brown, calecareous sandy clay loam and sandy
loam. The substratum is very pale brown slightly acid
sandy loam to a depth of 79 inches or more.

The soil is very slowly permeable.

Myford soils are used for citrus, pasture, range, bar-
ley, and urban development.

Typical profile of Myford sandy loam, 2 to 9 percent
slopes, about 1% mile east of the junction of the San
Diego and the Santa Ana Freeway, Irvine Ranch,
Orange County, E14El) sec. 172 (projected from a
private survey as shown on U.8.G.S. El Toro Quad-
rangle, topographic map), T. 6 8., R. 8 W., SBB&M.

A11—0 to 1 inch; pale brown (10YR 6/3) sandy
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Figure 2.—Profile of Myford sandy loam, 2 to 9 percent slopes.

loam, brown (10YR 4/3) moist; weak
medium platy structure; slightly hard,
friable, nonsticky and nonplastic; many
very fine roots; many very fine tubular
pores; medium acid; abrupt smooth
boundary.

Al12—1 to 4 inches; pinkish gray (7.5YR 6/2)

sandy loam, brown (7.5YR 4/2) moist;
weak medium platy structure; hard, fri-
able, nonsticky and nonplastic: common
very fine roots; many very fine tubular
pores ; medium acid ; clear smooth bound-

ary.
A2—4 to 12 inches; pinkish gray (7.5YR 7/2)

sandy loam, brown (7.5YR 4/2) moist;
massive; hard, friable, nonsticky, non-
plastic; common very fine roots; many
very fine tubular pores; medium acid;
abrupt smooth boundary.

B21t—12 to 18 inches; brown (7.5YR 4/2) sandy

clay, dark brown (7.5YR 3/2) moist;
strong very coarse prismatic structure;
extremely hard, very firm, very sticky

and very plastic; few very fine roots;
common very fine pores; common mod-
erately thick clay films on peds and in
pores; medium acid; clear smooth bound-

ary.

B22t—18 to 28 inches; brown (7.5YR 4/2) sandy
clay loam, dark brown (7.5YR 3/2)
moist; moderate coarse prismatic strue-
ture parting to strong coarse angular
blocky; extremely hard, very firm, very
sticky and very plastic; few very fine
roots; common very fine pores; few thin
clay films line the pores; neutral; clear
smooth boundary.

B31tca—28 to 35 inches; brown (10YR 5/3)
sandy clay loam, dark brown (10YR 4/3)
moist; weak coarse prismatic structure
parting to moderate coarse angular
blocky ; very hard, firm, sticky and plas-
tic; few very fine roots; common very
fine pores; few thin clay films line the
pores; violently effervescent; lime in
small masses; moderately alkaline; clear
smooth boundary.

B32tca—35 to 41 inches; light brown (7.5YR 6/4)
sandy clay loam, brown (7.5YR 4/2)
moist; weak coarse prismatic structure
parting to moderate coarse angular
blocky; very hard, firm, slightly sticky
and plastic; very few very fine roots;
common very fine pores; common mod-
erately thick clay films on peds and line
the pores; slightly effervescent; lime in
filaments; moderately alkaline; diffuse
smooth boundary.

B33t—41 to 49 inches; light brown (7.5YR 6/4)
light sandy clay loam, brown (7.5YR
4/2) moist; weak coarse prismatic
structure parting to moderate coarse
angular blocky; very hard, firm, slightly
sticky and plastic; very few very fine
roots; common very fine pores; common
moderately thick clay films on peds and
line the pores; moderately alkaline; dif-
fuse smooth boundary.

B34t—49 to 61 inches; light brown (7.5YR 6/4)
light sandy loam, brown (7.5YR 4/2)
moist; weak coarse prismatic structure
parting to moderate coarse angular
blocky ; very hard, firm, slightly sticky
and plastic; very few very fine roots;
many very fine pores; common moder-
ately thick clay films on peds and line
the pores; slightly acid; diffuse smooth
boundary.

B35t—61 to 71 inches; light brown (7.5YR 6/4)
light sandy clay loam, brown (7.5YR
4/2) moist; weak coarse prismatic struc-
ture parting to moderate coarse angular
blocky; very hard, firm, slightly sticky
and plastic; very few very fine roots;
many very fine pores; common moder-
ately thick clay films on peds and line
the pores; slightly acid; clear wavy
boundary.
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C—71 to 79 inches; very pale brown (10YR 7/3)
sandy loam, brown (10YR 5/3) moist;
massive ; slightly hard, friable, nonsticky
and nonplastic; common very fine pores;
slightly acid.

The A horizon ranges from light brownish gray to
pale brown or grayish brown to brown in 10YR hue
and pinkish gray in 7.5YR hue. The A2 horizon is one
value lighter than the Al horizon. Texture is sandy
loam or loam. In places the surface area is 5 percent
pebbles or 1 percent cobbles, or both. Structure typi-
cally ranges from weak subangular blocky to weak
platy. In places the Al horizon is massive. Reaction
ranges from medium acid to strongly acid. Thickness
ranges from 5 to 30 inches.

The B2t horizon ranges from brown or light brown
to yellowish brown in 7.5YR and 10YR hue. Texture
is sandy clay or heavy clay loam in the upper part and
sandy clay loam or clay loam in the lower part.

The water table is intermittently perched above the
B2t horizon during some wet periods.

172—Myford sandy loam, 0 to 2 percent slopes. This
nearly level soil generally occurs on broad terraces.

About 10 percent of this mapping unit is included
areas of Myford sandy loam, thick surface, 0 to 2
percent slopes; 3 percent Capistrano sandy loam; 3
percent Chesterton loamy sand; 3 percent Yorba
gravelly sandy loam; and 5 percent steeper Myford
soils. Also included were areas where sheet erosion has
been moderate.

If the soil is bare, runoff is slow and the erosion
hazard is moderate. Available water capacity is 2.0 to
4.0 inches. The effective rooting depth is 12 to 19
inches for root-sensitive crops. For other crops it is
60 inches or more.

Present land use is citrus, pasture, range, barley,
and urban development. Capability unit IVe-3 (19);
Claypan range site; Storie index 51.

173—Myford sandy loam, 2 to 9 percent slopes. This
gently sloping to moderately sloping soil generally oc-
curs on broad terraces. The profile of this soil is de-
seribed as typical of the series.

About 10 percent of this mapping unit is included
areas of Myford sandy loam, thick surface, 2 to 9
percent slopes; 3 percent Capistrano sandy loam; 3
percent Chesterton loamy sand, 2 to 15 percent slopes;
5 percent Yorba gravelly sandy loam, 2 to 9 percent
slopes; and 7 percent steeper or gently sloping Myford
soils. Also included were a few shallow gullies and
areas affected by moderate sheet erosion.

If the soil is bare, runoff is medium and the erosion
hazard is moderate. Available water capacity is 2.0 to
4.0 inches. The effective rooting depth is 60 inches or
more.

Present land use is citrus, pasture, range, barley,
and urban development. Capability unit IVe-3 (19);
Claypan range site; Storie index 46.

174—Myford sandy loam, 2 to 9 percent slopes,
eroded. This gently sloping to moderately sloping soil
generally occurs on broad terraces. The profile is simi-
lar to the one described as typical of the series, but it
is very shallow because of erosion. On about half the
acreage, the subsoil is exposed or deep gullies have
formed that prevent tillage.

About 10 percent of this mapping unit is included

areas of Myford sandy loam, 2 to 9 percent slopes; 3
percent Yorba gravelly sandy loam; and 5 percent
less sloping or steeper Myford soils.

If the soil is bare, runoff is medium and the erosion
hazard is moderate. Available water capacity is 1.5
to 8.5 inches. The effective rooting depth is 5 to 12
inches for root sensitive crops. For other crops it is
60 inches or more.

Present land use is range, barley, and urban develop-
ment. Capability unit VIe-1 (19) ; Claypan range site;
Storie index 19.

175—Myford sandy loam, 9 to 15 percent slopes.
This strongly sloping soil generally occurs on side
slopes of terraces.

About 5 percent of this mapping unit is included
areas of Myford sandy loam, eroded; 3 percent Capi-
strano sandy loam; 3 percent Yorba oravelly sandy
loam, 9 to 15 percent slopes; less than 2 percent San
Andreas sandy loam; and 5 percent less sloping or
steeper Myford soils. Also included are a few shallow
gullies and areas where sheet erosion has been moder-
ate.

If the soil is bare, runoff is medium to rapid and
the erosion hazard is moderate to high. Available water
capacity is 2.0 to 4.0 inches. The effective rooting
depth is 12 to 19 inches for root-sensitive erops. For
other crops it is 60 inches or more.

Present land use is pasture, range, barley, and urban
development. Capability unit IVe-3 (19) ; Claypan
range site; Storie index 35.

176—Myford sandy loam, 15 to 30 percent slopes.
This moderately steep soil generally occurs on side
slopes of terraces.

About 5 percent of this mapping umit is included
areas of Myford sandy loam, eroded; 3 percent Yorba
gravelly sandy loam, 15 to 30 percent slopes; 3 percent
Cieneba sandy loam, 15 to 30 percent slopes; and 5
percent less sloping or steeper Myford soils. Also in-
cluded are a few shallow gullies and areas where sheet
erosion has been moderate.

If the soil is bare, runoff is rapid and the erosion
hazard is high. Available water capacity is 2.0 to 4.0
inches. The effective rooting depth is 12 to 19 inches
for root sensitive crops. For other crops it is 60 inches
or more.

Present land use is range, barley, and urban develop-
ment. Capability unit VIe-1 (19) ; Claypan range site;
Storie index 27.

177—Myford sandy loam, 9 to 30 percent slopes,
eroded. This strongly sloping to moderately steep soil
generally occurs on side slopes of terraces. The profile
is similar to the one described as typical of the series,
but is very shallow because of erosion. On as much as
50 percent of the acreage, the subsoil is exposed or
deep gullies have formed that prevent tillage.

About 10 percent of this mapping unit is included
areas of Myford sandy loam; 3 percent Yorba cobbly
sandy loam, 9 to 30 percent slopes, eroded; and 4 per-
cent Cieneba sandy loam.

If the soil is bare, runoff is rapid and the erosion
hazard is high. Available water capacity is 1.5 to 3.5
inches. The effective rooting depth is 5 to 12 inches for
root-sensitive crops. For other crops it is 60 inches or
more.

Present land use is range, watershed, wildlife, and
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urban development. Capability unit VIIe-1 (19) ; Clay-
pan range site; Storie index 14.

178—Myford sandy loam, thick surface, 0 to 2 per-
cent slopes. This nearly level soil generally occurs on
broad terraces. The profile is similar to the one de-
scribed as typical of the series, but the surface layer is
about 10 inches thicker.

About 10 percent of this mapping unit is included
areas of Myford sandy loam, 0 to 2 percent slopes; 3
percent Capistrano sandy loam; 3 percent Chesterton
loamy sand; 3 percent Yorba gravelly sandy loam;
and 5 percent steeper sloping Myford soils.

If the soil is bare, runoff is slow and the erosion
hazard is slight. Available water capacity is 3.0 to 5.5
inches. The effective rooting depth is 20 to 30 inches
for root-sensitive crops. For other crops it is 60 inches
or more,

Present land use is citrus, pasture, range, barley,
and urban development. Capability unit IIIs-3 (19) ;
Claypan range site ; Storie index 60.

179—Myford sandy loam, thick surface, 2 to 9 per-
cent slopes. This gently sloping to moderately sloping
soil generally occurs on broad terraces. The profile is
similar to the one described as typical of the series,
but the surface layer is about 10 inches thicker.

About 10 percent of this mapping unit is included
areas of Myford sandy loam, 2 to 9 percent slopes; 3
percent Capistrano sandy loam; 3 percent Chesterton
loamy sand, 2 to 9 percent slopes; 3 percent Yorba
gravelly sandy loam, 2 to 9 percent slopes; and 7 per-
cent steeper or more gently sloping Myford soils.

If the soil is bare, runoff is medium and the erosion
hazard is moderate. Available water capacity is 3.0 to
5.5 inches. The effective rooting depth is 20 to 30
inches for root-sensitive crops. For other crops it is
60 inches or more.

Present land use is citrus, pasture, range, barley,
and urban development. Capability unit IIle-3 (19);
Claypan range site; Storie index 54.

Nacimiento Series

The Nacimiento series consists of well drained soils
on foothills. These soils formed in material weathered
from soft sandstone or shale, or both. Slopes are 15 to
50 percent. Elevation ranges from 100 to 2,500 feet.
The vegetation is sagebrush and in some areas an
undercover of annual grasses. Precipitation is 12 to 20
inches, and the mean annual air temperature is about
62° F, The frost-free season is 300 to 350 days.

In a typical profile the surface layer is brown clay
loam 28 inches thick. The underlying material is light
yellowish brown and very pale brown shale or sand-
stone, or both.

The soil is moderately alkaline and caleareous
throughout. Permeability is moderately slow. The ef-
fective rooting depth is 24 to 36 inches. Available
water capacity is 4.0 to 7.0 inches.

Nacimiento soils are used for pasture, range, and
watershed.

Typical profile of Nacimiento clay loam, 30 to 50
percent slopes, in Chino Hills, near a truck trail on a
hill ridge, about 400 feet east of a power pole and about
1,000 feet north of Blue Mud Canyon, Rancho Santa

Ana, Orange County, SW14NW14 sec. 20 (projected) ;
T.3S.,R.8W., SBB&M.

Al11—0 to 14 inches; brown (10YR 5/3) clay
loam, dark brown (10YR 3/3) moist;
moderate medium subangular blocky
structure; hard, friable, slightly sticky
and plastic; many very fine and fine
roots; many fine and medium tubular
pores; strongly effervescent; dissemi-
nated lime; moderately alkaline; clear
smooth boundary.

Al2ca—14 to 28 inches; brown (10YR 5/3) clay
loam, dark brown (10YR 3/3) moist;
weak medium subangular blocky struec-
ture; hard, friable, slightly sticky and
plastic; many very fine and fine roots;
strongly effervescent; disseminated lime
and in filaments; moderately alkaline;
clear wavy boundary.

Cr—28 to 40 inches; light yellowish brown (10YR
6/4) and very pale brown (10YR 7/3)
weathered shale and sandstone, yellowish
brown (10YR 5/4) and pale brown
(1I0YR 6/3) moist; roots along some
fractures; lime coats rock fragments
which are caleareous throughout.

The A horizon ranges from brown to dark grayish
brown in 10YR or 2.5Y hue. Texture is loam or clay
loam. Thickness ranges from 24 to 36 inches. In places
vertical cracks up to 14 inch wide oceur to a depth of
20 inches or more, This horizon is mildly alkaline to
moderately alkaline and caleareous.

The Cr horizon ranges from light yellowish brown,
light olive brown, very pale brown, light brownish
gray to pale yellow in 10YR or 2.5Y hue. It is mod-
erately alkaline and calcareous in some parts.

180—Nacimiento clay loam, 15 to 30 percent slopes.
This moderately steep soil generally oceurs on hillsides.

About 10 percent of this mapping unit is included
areas of Anaheim clay loam, 5 percent Alo clay, 2
percent Anaheim loam, 2 percent Cieneba sandy loam,
and 2 percent Balcom clay loam.

If the soil is bare, runoff is medium to rapid and
the erosion hazard is moderate to high.

Present land use is pasture, range, and watershed.
Capability unit IVe-1 (19) ; Clayey range site; Storie
index 39.

181—Nacimiento clay loam, 30 to 50 percent slopes.
This steep soil generally occurs on hillsides. It has
the profile described as typical of the series.

About 10 percent of this mapping unit is included
areas of Anaheim clay loam, 5 percent Alo clay, 2 per-
cent Anaheim loam, 2 percent Cieneba sandy loam, and
2 percent Balcom clay loam.

If the soil is bare, runoff is rapid and the erosion
hazard is high.

Present land use is range and watershed. Capability
unit VIe-1 (19) ; Clayey range site; Storie index 21.

Omni Series

The Omni series consists of poorly drained soils on
flood plains and in basins. These soils formed in mixed
alluvium. Slopes are 0 to 2 percent. Elevation ranges
from 25 to 150 feet. The vegetation is annual grasses,
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mustard, and plants that require moisture. Precipita-
tion is 12 to 14 inches, and the mean annual air temper-
ature is about 61°F. The frost-free season is 280 to
300 days.

In a typical profile the surface layer is gray clay 17
inches thick. The subsoil is light gray clay, with prom-
inent olive brown mottles, 33 inches thick. Below
this is a buried dark gray, mottled clay that extends
to a depth of 60 inches or more.

The soil is moderately alkaline and calcareous
throughout. 1t is slowly permeable.

Omni soils are used for row crops, field crops, and
urban development.

Typical profile of Omni clay, in Orange County,
Costa Mesa area, about 200 yards south of Sunflower
Avenue, about 200 yards east of Bristol Street, and
about 20 feet east of the Santa Ana Channel (flood
control channel), T. 5 S, R. 10 W., SBB&M.

Ap—0 to 9 inches; gray (10YR 5/1) clay, very
dark gray (10YR 3/1) moist; moderate
very coarse prismatic structure, upper
14 inch is strong medium granular struc-
ture; very hard, firm, sticky and plastic;
common very fine roots; very few very
fine tubular pores; strongly effervescent;
disseminated lime; moderately alkaline;
clear smooth boundary.

Al12—9 to 17 inches; gray (10YR 5/1) clay, very
dark gray (10YR 3/1) moist; moderate
coarse subangular blocky structure: very
hard, firm, sticky and plastic; very few
very fine roots ; very few very fine tubular
pores; strongly effervescent; dissemi-
nated lime; moderately alkaline; clear
smooth boundary.

BZ2lcag—17 to 31 inches; light gray (10YR 6/1)
clay, dark gray (IOYR 4/1) moist, many
medium prominent olive brown (2.5Y
4/4) mottles; moderate medium suban-
gular blocky structure; very hard, firm,
sticky and plastic; very few very fine
roots; many very fine tubular pores;
strongly effervescent; disseminated lime
and medium lime concretions; moder-
ately alkaline; gradual smooth boundary.

B2Zcag—31 to 50 inches; light gray (10YR 6/1)
clay, dark gray (10YR 4/1) moist; many
medium prominent olive brown (2.5Y
4/4y mottles; weak medium subangular
blocky structure; very hard, firm, sticky
and plastic; many very fine tubular
pores; strongly effervescent; dissemi-
nated lime and medium lime concretions;
moderately alkaline; gradual smooth
boundary.

Alb—5B0 to 60 inches; dark gray (10YR 4/1)
clay, very dark gray (10YR 3/1) moist;
common fine prominent olive brown
(2.5Y 4/4) mottles: massive; very hard,
firm, sticky and plastic: common very
fine tubular pores; strongly effervescent;
disseminated lime and medium soft lime
masses; moderately alkaline.

The A horizon ranges from very dark grav to gray
in 10YR hue:; a very thin film of gray (10YR 5/1)

particles coats some of the darker surface peds. Texture
is silt loam or clay. The upper one-half inch of this
horizon generally has granular or fine blocky structure;
the rest has weak to strong coarse or very coarse pris-
matic structure or weak to moderate coarse angular or
subangular blocky structure. Reaction ranges from
moderately alkaline to strongly alkaline. Thickness
ranges from 12 to 20 inches.

The B horizon may be light gray, dark gray, very
dark grayish brown, dark grayish brown, or grayish
brown in 10YR hue. Part or all of this horizon has
distinet or prominent mottles. Texture is heavy silty
clay loam or clay. Reaction ranges from moderately
alkaline to strongly alkaline.

In places there is a C horizon within 60 inches of the
surface. A buried A horizon is common.

In undrained areas the water table is within a depth
of 36 inches. Most areas now have altered drainage,
however, and the water table is below 5 feet. Under
natural eonditions, most areas of this soil are moder-
ately saline-alkali. Some are strongly saline-alkali.
If drainage has been altered, the soil is generally no
movre than slightly saline-alkali.

182—Omni silt loam, drained. The profile of this
nearly level soil is similar to the one described as
typical of the series, but the surface layer is silt loam
10 to 14 inches thick.

About 7 percent of this mapping unit is included
areas of Chino silty clay loam and 5 percent Bolsa silt
loam.

The effective rooting depth is 60 inches or more.
Available water capacity is 8.5 to 12.0 inches. Runoff
is very slow, and the erosion hazard is none to slight.

Present land use is row crops, field crops, and urban
development. Capability unit IIs-8 (19); range site
not assigned ; Storie index 50.

183—O0mni elay. The profile of this nearly level soil
is similar to the one described as typical of the series,
but the water table is within a depth of 42 inches and
the surface layer is strongly alkaline to moderately
saline-alkali,

About 5 percent of this mapping unit is included
areas of Chino silty clay loam and 5 percent Bolsa
silty clay loam.

Runoff is very slow, and the erosion hazard is none
to slight. The effective rooting depth is 40 to 60 inches.
Available water capacity is 8.5 to 12.0 inches.

Present land use is field crops, duck ponds, and urban
development, The high shrink-swell characteristics
of this soil are problems in urban development. Ca-
pability unit IIw-6 (19); range site not assigned;
Storie index 17.

184—O0mni elay, drained. This nearly level soil gen-
erally occurs in basins. It has the profile described as
typical of the series. Because altered drainage has
lowered the water table to a depth of 60 inches or more,
some of the excess salts has been leached from the root
zone, and the soil is generally only slightly saline-
alkali.

About 5 percent of this mapping unit is included
areas of Chino silty clay loam, drained; & percent
Bolsa silty clay loam, drained; and 2 percent Cropley
clay.

If the soil is bare, runoff R wiv slow and the erogion

hazard is slight. The effective rooting depth is 60
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inches or more. Available water capacity is 8.5 to 12.0
inches.

Present land use is irrigated row crops, field crops,
and urban development. The high shrink-swell char-
acteristics of this clay soil are problems in urban de-
velopment. Capability unit IIs-5 (19); range site not
assigned; Storie index 25.

Pits

185—Pits are open excavations from which soil and
underlying material, mostly sand and gravel, have
been removed for construction.

Present land use is construction material, idle land,
or ground water recharge if these areas are in a
streambed. Capability unit VIIIs-1 (19); range site
not assigned; Storie index less than 10 (nonagricul-
tural).

Ramona Series

The Ramona series consists of well drained soils on
terraces and alluvial fans. These soils formed in gra-
nitic alluvium. Slopes are 2 to 15 percent. Elevation
ranges from 1,000 to 3,000 feet. The vegetation is
mostly brush and an understory of grasses. Precipita-
tion is 16 to 20 inches, and the mean annual air tem-
perature is about 60°F. The frost-free season is 240 to
320 days.

In a typical profile the surface layer is brown,
slightly acid fine sand loam 8 inches thick. The subsoil
is brown, slightly acid sandy clay loam 44 inches thick.
The substratum is brown, neutral fine sandy loam to a
depth of 69 inches or more.

The soil has moderately slow permeability. The ef-
fective rooting depth is 60 inches or more.

Ramona soils are used for range, watershed, and
wildlife habitat.

Typical profile of Ramona fine sandy loam, 2 to 9 per-
cent slopes, in the Cleveland National Forest, NE1/-
SW14 sec. 5 (projected), T. 7 S, R. 5 W, Riverside
County, 1,000 feet south of Pigeon Spring on the
Verdugo Truck Trail:

A11—0 to 2 inches; brown (10YR 5/3) fine sandy
loam, very dark grayish brown (10YR
3/2) moist; moderate medium, fine and
very fine granular structure; slightly
hard, very friable, nonsticky and non-
plastic; many very fine roots; many very
fine tubular pores; slightly acid; abrupt
smooth boundary.

A12—2 to 8 inches; brown (10YR 5/3) fine sandy
loam, dark grayish brown (10YR 4/2)
moist; moderate medium granular struc-
ture; slightly hard, very friable, non-
sticky and nonplastic; common very fine
and fine and few medium and coarse
roots; many very fine and fine tubular
pores ; slightly acid; clear smooth bound-
ary.

B21t—8 to 26 inches; brown (7.5YR 4/4) sandy
clay loam, dark brown (7.5YR 3/2)
moist; moderate coarse angular blocky
structure; very hard, firm, sticky and
plastic; common very fine and few fine

medium and coarse roots; common very
fine tubular pores; common thin clay
films lining pores and as bridges holding
coarser particles; slightly acid; gradual
smooth boundary.

B22t—26 to 41 inches; brown (7.5YR 4/4) sandy
clay loam, dark brown (7.5YR 3/2)
moist; moderate coarse angular blocky
structure; very hard, firm, sticky and
plastic; very few very fine and coarse
roots; common very fine tubular pores;
many thick clay films on peds; slightly
acid; gradual smooth boundary.

B3t—41 to 52 inches; brown (7.5YR 4/4) sandy
clay loam, dark brown (7.5YR 3/2)
moist; moderate medium angular blocky
structure; very hard, firm, sticky and
slightly plastic; few very fine roots; com-
mon thin clay films on peds; slightly
acid; clear smooth boundary.

C—52 to 69 inches; brown (10YR 5/3) fine sandy
loam, dark brown (10YR 3/3) moist;
massive; hard, friable, nonsticky and
nonplastic; few very fine and medium
roots in upper 10 inches; neutral.

The A horizon ranges from grayish brown to brown
in 10YR and 7.5YR hue. Texture is coarse sandy loam,
sandy loam, or fine sandy loam and in places is
gravelly. Reaction ranges from slightly acid to neutral.
Thickness ranges from 7 to 14 inches.

The Bt horizon ranges from brown to dark brown
or yellowish brown in 10YR and 7.5YR hue. Texture
is loam or sandy clay loam. Reaction ranges from
slightly acid to mildly alkaline. Thickness ranges
from 30 to 40 inches.

The C horizon is granitic alluvium of sandy loam or
fine sandy loam texture. It extends to a depth of 60
inches or more.

186—Rameona fine sandy loam, 2 to 9 percent slopes.
This gently sloping to moderately sloping soil generally
occurs as long, narrow areas 5 to 50 acres in size. It has
the profile described as typical of the series.

About 6 percent of this mapping unit is included
areas of Blasingame loam; 3 percent soils that have a
sandy loam subsoil but are otherwise similar to this
Ramona soil; 8 percent Hanford sandy loam; and 3
percent Capistrano sandy loam.

If the soil is bare, runoff is medium and the erosion
hazard is moderate. Available water eapacity is 8 to
10 inches.

Present land use is range, watershed, and wildlife
habitat. Capability unit ITIe-1 (19); Loamy range
site; Storie index 76.

187—Ramona gravelly fine sandy loam, 9 to 15 per-
cent slopes. This strongly sloping soil generally occurs
as fan-shaped areas of 5 to 50 acres. The profile is
similar to the one described as typical of the series, but
the surface layer is gravelly fine sandy loam.

About 6 percent of this mapping unit is included
areas of Blasingame loam; 3 percent soils that have a
sandy loam subsoil but are otherwise similar to this
Ramona soil; 3 percent Garretson gravelly very fine
sandy loam; 3 percent Capistrano sandy loam; and 3
percent areas of Ramona gravelly fine sandy loam
where slopes are 15 to 30 percent.
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If the soil is bare, runoff is medium and the erosion
hazard is high. Available water capacity is 6.0 to 9.0
inches.

Present land use is range, watershed, and wildlife
habitat. Capability unit IVe-1 (19); Loamy range
gite; Storie index 59.

Rincon Series

The Rincon series consists of well drained soils on
terraces. These soils formed in semiconsolidated al-
Juvium derived from sedimentary rocks. Slopes are 2
to 30 percent. Elevation ranges from 100 to 1,000 feet.
The vegetation is annual grasses and forbs. Precipita-
tion is 12 to 18 inches, and the mean annual air tem-
perature is about 62°F, The frost-free season is 270 to
300 days.

In a typieal profile the surface layer is dark grayish
brown clay loam 11 inches thick. The subsoil is brown
and yellowish brown heavy clay loam and loam 24
inches thick. The substratum is light yellowish brown
loam that extends to a depth of 60 inches or more.

The soil is slightly acid in the upper 4 inches and
moderately alkaline below. Lime occurs in the lower
part of the subsoil and substratum. Permeability is
slow. The effective rooting depth is 60 inches or more.
Available water capacity is 9.0 to 11.0 inches.

Rincon soils are used for citrus, barley, range, and
urban development.

Typical profile of Rincon clay loam, 2 to 9 percent
slopes, in Brea, SEV[SW1} sec. 7, T. 3 S, R. 9 W,
Orange County, about 200 feet north and 20 feet west
of the northwest corner of Kreamer and Birch:

Ap—O0 to 4 inches; dark grayish brown (10YR
4/2) clay loam, very dark grayish brown
{10YR 3/2) moist; moderate fine and
medium granular structure; hard, firm,
sticky and plastic; common very fine
roots; many fine tubular pores; slightly
acid; clear smooth boundary.

A12—4 to 11 inches; dark grayish brown (10YR
4/2) clay loam, dark brown (10YR 3/3)
moist; massive; hard, firm, sticky and
plastic; common very fine roots; few fine
tubular pores; moderately alkaline; clear
smooth boundary.

B21t—11 to 23 inches; brown (10YR 4/3) heavy
clay loam, dark brown (10YR 3/3)
moist ; moderate medium and coarse an-
gular blocky structure; very hard, firm,
sticky and plastic; common very fine
roots; few fine tubular pores; common
thin clay films on peds; moderately alka-
line; clear wavy boundary.

B22t—23 to 28 inches; yellowish brown (10YR
5/4) heavy clay loam, dark yellowish
brown (10YR 4/4) moist; strong me-
dium and coarse angular blocky struc-
ture; very hard, firm, sticky and plastic;
few very fine roots; very few very fine
tubular pores; common thin clay films on
peds; moderately alkaline; abrupt
smooth boundary.

B3tea—28 to 35 inches; yellowish brown (10YR
5/4) loam, dark yellowish brown (10YR

4/4) moist; moderate medium suban-
gular Dblocky structure; hard, firm,
slightly sticky and slightly plastic; few
very fine roots; very few very fine tubu-
lar pores; few thin clay films on peds;
strongly effervescent; lime in fine fila-
ments and in seams; moderately alka-
line; clear wavy boundary.

C—385 to 60 inches; light yellowish brown (10YR
6/4) loam, yellowish brown (10YR 5/4)
moist; weak medium subangular blocky
structure; hard, friable, slightly sticky
and slightly plastic; very few very fine
roots; very few very fine pores; slightly
effervescent; lime in filaments in upper
12 inches; moderately alkaline.

The A horizon ranges from dark grayish brown to
grayish brown in 10YR hue. Texture is loam, sandy
clay loam, or clay loam. Reaction ranges from slightly
acid to moderately alkaline. Thickness ranges from 6 to
14 inches.

The B2t horizon ranges from grayish brown and
dark grayish brown to brown or yellowish brown in
10YR hue. Texture is heavy clay loam or clay. Reaction
ranges from neutral to moderately alkaline. Thickness
ranges from 16 to 20 inches.

The C horizon ranges from light gray or pale brown
to light vellowish brown in 10YR hue. In many places
it is stratified. Texture ranges from sandy loam to clay
loam or loam. Reaction ranges from mildly alkaline to
moderately alkaline. The soil is calcareous in some
parts.

In places gravel occurs throughout the profile.

188—Rincon clay loam, 2 to 9 percent slopes. This
gently sloping to moderately sloping soil generally oc-
curs on broad terraces. It has the profile described as
typical of the series.

About 10 percent of this mapping unit is included
areas of Myford sandy loam, 5 percent Alo clay, and
3 percent Yorba gravelly sandy loam.

If the soil is bare, runoff is medium and the erosion
hazard is moderate.

Present land use is citrus, barley, pasture, range,
and urban development. Capability unit IIe-3 (19);
Clayey range site; Storie index 65.

189—Rineon clay loam, 9 to 1353 percent slopes.
This strongly sloping soil generally occurs on terraces.

About 10 percent of this mapping unit is included
areas of Myford sandy loam, 5 percent Alo clay, and
2 percent Yorha gravelly sandy loam.

If the soil is bare, runoff is medium and the erosion
hazard is moderate.

Present land use is citrus, range, watershed, wildlife
habitat, and wurban development. Capability unit
ITie-3 (19); Clayey range site; Storie index 61.

190—Rincon clay loam, 15 to 30 percent slopes. This
moderately steep soil generally occurs as long, narrow
areas of 5 to 75 acres along drainageways.

About 10 percent of this mapping unit is included
areas of Myford sandy loam, 5 percent Alo clay, and
2 percent Yorba gravelly sandy loam.

If the soil is bare, runoff is rapid and the erosion
hazard is high.

Present land use is citrus, pasture, range, and urban
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development. Capability unit IVe-3 (19); Clayey
range site; Storie index 47.

Riverwash

191—Riverwash consists of areas of unconsolidated
alluvium, generally stratified and varying widely in
texture, recently deposited by intermittent streams,
and subject to frequent changes through stream over-
flow. These are sandy, gravelly, cobbly, and bouldery
deposits that support little or no vegetation.

Runoff is generally rapid, and the erosion hazard is
high. Deposition and removal of fresh alluvium are
common.

Riverwash has little or no agricultural value. Present
use is watercourses, ground water recharge, sand and
gravel pits, and wildlife habitat. Capability unit
VIIIw-1 (19); range site not assigned; Storie index
40 (nonagricultural).

Rock Outerop

Rock outcrop consists of large exposures of sand-
stone or granite and boulders.

192—Rock ouicrop-Cieneba complex, 30 te 75 per-
cent slopes. This mapping unit is in mountains or on
foothills. It is 50 percent or more Rock outcrop and
boulders and 50 percent or less Cieneba soils. The
soils are somewhat excessively drained. They formed
in material weathered from granitic or sandstone rock.
Elevation ranges from 200 to 4,500 feet. The vegeta-
tion is mainly sparse brush. Precipitation is 14 to 25
inches, and the mean average air temperature is 59
to 62°F. The frost-free season is 200 to 350 days.

About 5 percent of this mapping unit is included
areas of Vista-Rock outerop complex, 3 percent
Tollhouse-Rock outerop complex in the Santa Ana
Mountains, 3 percent Anaheim loam, and 8 percent
Soper cobbly loam in the coastal foothills.

If the soil is bare, runoff is rapid and the erosion
hazard is high. Permeability is moderately rapid.
Available water capacity is 0.8 to 2.5 inches. The ef-
fective rooting depth is 5 to 15 inches.

Present land use is watershed, wildlife habitat, and,
to a limited extent, range. Capability unit VIIs-1 (19);
Shallow Loamy-Rock outcrop complex range site;
Storie index 4.

San Andreas Series

The San Andreas series consists of well drained
soils on foothills. These soils formed in material weath-
ered from soft sandstone. Slopes are 15 to 30 percent.
Elevation ranges from 200 to 2,500 feet. The vegetation
is mainly brush and an understory of grasses. Precipi-
tation is 14 to 20 inches, and the mean annual air tem-
perature is about 61°F. The frost-free season is 270
to 350 days.

Im a typical profile the surface layer is dark grayish
brown, medium acid and slightly acid sandy loam 31
inches thick. The underlying material is soft sand-
stone to a depth of 50 inches,

The soil has moderately rapid permeability. Avail-
able water capacity is 2.5 to 5.5 inches. The effective
rooting depth 1z 24 o 32 inches.

San Andreas soils are used for citrus, barley, pas-
ture, range, watershed, and wildlife habitat.

Typical profile of San Andreas sandy loam, 15 to 30
percent slopes, about 1 mile southwest of Limestone
Canyon, Irvine Ranch, Orange County, N E1,SW1j sec.
117 (by private survey), T. 5 S., R. 8 W., SBB&M.

A11—0 to 4 inches; dark grayish brown (10YR
4/2) sandy loam, very dark grayish
brown (10YR 3/2) moist; weak very
thick platy structure; slightly hard, very
friable, nonsticky and nonplastic; com-
mon very fine roots; common very fine
tubular pores; medium acid; abrupt
smooth boundary.

Al12—4 to 15 inches; dark grayish brown (10YR
4/2) sandy loam, very dark grayish
brown (10YR 3/2) moist; massive;
slightly hard, very friable, nonsticky and
nonplastic; few very fine roots; common
very fine tubular pores; medium acid;
clear smooth boundary.

A13—15 to 31 inches; dark grayish brown (10YR
4/2) sandy loam, very dark grayish
brown (10YR 3/2) moist; massive;
slightly hard, very friable, nonsticky
and nonplastic; few very fine roots; com-
mon very fine, few fine tubular pores;
slightly acid; abrupt wavy boundary.

Cr—31 to 50 inches: soft sandstone.

The A horizon ranges from grayish brown or brown
to dark grayish brown in 10YR hue. Texture is loamy
fine sand, sandy loam, or fine sandy loam. Structure
ranges from granular or weak subangular blocky to
platy. In places the soil is massive. Thickness ranges
from 24 to 32 inches.

The Cr horizon ranges from soft to brittle sandstone
that can easily be cut by hand tools. It is generally
massive,

193—San Andreas sandy loam, 15 to 30 percent
slopes. This moderately steep soil generally occurs on
north- and east-facing hillsides. It has the profile de-
scribed as typieal of the series,

About 5 percent of this mapping unit is included
areas of Cieneba sandy loam, 3 percent Anaheim loam,
3 percent Myford sandy loam, 2 percent Capistrano
sandy loam, and 10 percent less sloping or steeper San
Andreas sandy loam.

If the soil is bare, runoff is rapid and the erosion
hazard is high.

Present land use is citrus, dryfarmed barley, dryland
pasture, range, watershed, and wildlife habitat. Capa-
}Zi}ity unit Vlie-1 (19) ; Loamy range site; Storie index
1.

San Emigdio Series

The San Emigdio series consists of well drained soils
on flood plains and alluvial fans. These soils formed in
mixed alluviam. Slopes are 0 to 9 percent. Elevation is
10 to 700 feet. The vegetation is annual grasses and
forbs. Precipitation is 12 to 18 inches, and the mean
annual air temperature is about 62°F. The average
frost-free season is 270 to 350 days.

In & typical profile the surface layer is light brown-
ish gray fine sandy loam 7 inches thick. The underlying
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material to a depth of 61 inches or more is very pale
brown, pale brown, light brownish gray, and light gray,
stratified fine sandy loam, sandy loam, very fine sandy
loam, and gravelly loamy coarse sand.

The soil iz moderately alkaline and caleareous
throughout. It is moderately rapidly permeable. The
effective rooting depth is more than 60 inches.

These soils are used for citrus, row crops, field
crops, and urban development.

Typical profile of San Emigdio fine sandy loam, 0 to
2 percent slopes, in Orange County on the Irvine Ranch,
NWL,NW14 sec. 142 (by private survey), T. 5 3., R.
8 W., SBB&M.

Ap—~0 to 7 inches; light brownish gray (10YR

6/2y fine sandy loam, dark grayish
brown (10YRE 4/2) moist; massive;

slightly hard, friable, nonsticky and non-
plastic; very few fine roots ; very few fine
tubular pores and many fine interstitial
pores; 25 percent 14- to 3-inch rounded
and angular pebbles on surface; slightly
effervescent ; moderately alkaline; abrupt
smooth boundary.

C1—7 to 21 inches; very pale brown (10YR 7/3)
fine sandy loam, brown (10YR 4/3
moist; massive; soft, very friable, non-
sticky and nonplastie; very few very fine,
fine, and medium roots ; very few medium
and few fine and common very fine tubu-
lar pores; violently effervescent; moder-
ately alkaline; clear wavy boundary.

11C2—21 to 26 inches; light gray (10YR 7/2)
gravelly loamy coarse sand, brown
(10YR 5/3) moist; single grained; loose,
nonsticky and nonplastic; very few very
fine, fine, and medium roots; few fine
tubular pores and many interstitial
pores; 15 percent pebbles and a few cob-
bles: slightly effervescent; moderately
alkaline: abrupt smooth boundary.

HIC3—26 to 34 inches; light gray (10YR 7/2)
very fine sandy leam, brown (LOYR 4/3)
moist; massive; slightly hard, very fri-
able, nonsticky and nonplastic; very few
fine and medium roots; few fine and me-
dium tubular pores and many very fine
and fine interstitial pores; violently ef-
fervescent; moderately alkaline; abrupt
smooth boundary.

34 to 43 inches; light gray (10YR 7/2)
coarse sandy loam, brown (10YR 5/3)
moist; massive; soft, very friable, non-
sticky and nonplastic; very few fine and
and few very fine roots; few very fine
and fine tubular pores and many medium
interstitial pores; strongly effervescent;
moderately alkaline; abrupt wavy bound-
ary.

ITIC5—43 to 54 inches; pale brown (10YR 6/3)
fine sandy loam, brown (10YR 4/3)
moist; massive; soft, friable, nonsticky
and nonplastic; very few fine and few
fine roots; common very fine tubular
pores; 1 percent by volume 1-inch peb-

11IC4

bles; strongly effervescent; moderately
alkaline; abrupt wavy boundary.

IT1IC6—54 to 61 inches; light brownish gray
{10YR 6/2) gravelly sandy loam, dark
grayish brown (10YR 4/2) moist; mas-
sive; soft, very friable, nonsticky and
nonplastic; very few very fine roots; very
few very fine tubular pores and many
medium interstitial pores; 25 percent
by volume pebbles mostly 2 inches and
larger; violently effervescent; moderately
alkaline,

Color of the A horizon ranges from light brownish
gray to pale brown in 10YR hue. Texture is sandy loam
or fine sandy loam. Thickness ranges from 6 fo 10
inches.

Color of the C horizon ranges from light gray, light
brownish gray, pale brown, and very pale brown to
grayish brown in 10YR hue. Texture is variable be-
cause of stratification and ranges from gravelly loamy
coarse sand fto very fine sandy loam.

In places the surface area 1s 2 to 3 percent pebbles.
In other places the profile is 2 to 3 percent pebbles.

194-—-San Emigdio fine sandy loam, 0 te Z percent
slapes. This nearly level soil generally occupies alluvial
fans on flood plaing and along stream channels. It
has the profile described as typical of the series.

About 5 percent of this mapping unit is included
areas of Metz loamy sand, 5 percent Hueneme fine
sandy loam, 3 percent Mocho sandy loam, and 2 per-
cent Soboba gravelly loam sand.

If the soil is bare, runoff is slow and the erosion
hazard is slight. Available water capacity is 7.0 to
9.0 inches.

This soil is used for citrus, row crops, field crops,
and urban development. Capability unit I (19) ; Loamy
range site; Storie index 95.

195—8an Emigdie fine sandy loam, 2 to 9 percent
slopes. This gently sloping to moderately sloping soil
generally occurs on alluvial fans along stream channels.

About 5 percent of the mapping unit is included
areas of Sorrento sandy loam, 3 percent Mocho loam,
and b percent Capistrano sandy loam.

If the soil is bare, runoff is slow and the erosion
hazard is slight to moderate. Available water capacity
is 7.0 to 9.0 inches.

This soil is used for citrus, row crops, and urban
development. Capability unit ITe-1 (19) ; Loamy range
site; Storie index 85.

196—San Emigdic fine sandy loam, moderately fine
substratum, 0 to 2 percent slopes. This nearly level soil
is generally on alluvial fans on flood plains and along
stream channels, It has a profile similar to the one de-
scribed as typical of the series, but a laver of dark gray
silty clay loam or silt loam occurs 40 to 60 inches below
the surface. This layer is 2 to 6 inches thick.

About b percent of this mapping unit is included
areas of Metz loamy sand, 5 percent Hueneme fine
sandy loam, and 2 percent Sorrento sandy loam.

Permeability is moderately slow in the underlying
material. The water table iz intermittently perched
just above the underlying material. Available water
capacity is 7.0 to 10.0 inches. Runoff is slow, and the
erosion hazard is slight.

This soil is used for row crops, field crops, and urban
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development. Capability unit I (19) ; Loamy range site;
Storie index 81.

Soboba Series

The Soboba series consists of excessively drained
soils on flood plains and alluvial fans. These soils
formed in mixed alluvium. Slopes are 0 to 15 percent.
Elevation ranges from 50 to 2,500 feet. The vegetation
is annual grasses, forbs, cactus, brush, and some trees.
Precipitation is 12 to 20 inches, and the mean annual
air temperature is about 62°F. The frost-free season is
250 to 300 days.

In a typical profile the surface layer is light brown-
ish gray and pale brown gravelly loamy sand to a
depth of 10 inches. The underlying material is light
gray very gravelly sand to a depth of 60 inches or more.
Thin intermittent bands of sandy loam occur between
depths of 12 and 30 inches.

The soil is slightly acid throughout. It is very rapidly
permeable. The effective rooting depth is 60 inches or
more. Available water capacity is 2.0 to 3.0 inches.

Soboba soils are used for citrus, pasture, range, and
wildlife habitat.

Typical profile of Soboba gravelly loam, 0 to 5 per-
cent slopes, in Orange County, Rancho Mission Viejo,
about 1,100 feet north-northwest of point where
Riverside, San Diego, and Orange county lines meet,
in La Paz Canyon, SW14 814 sec. 33, T.7 8., R. 6 W,
SBB&M.

Al1—0 to 10 inches; light brownish gray (10YR
6/2) and pale brown (10YR 6/3)
gravelly loamy sand, dark grayish brown
(10YR 4/2) and brown (10YR 4/3}
moist; single grained; loose, nonsticky
and nonplastic; common very fine roofs;
many fine, medium and coarse interstifial
pores; 25 percent pebbles and 5 percent
cobbles; slightly acid; clear wavy bound-

ary.

C1—10 to 40 inches; light gray (10YR 7/2), light
brownish gray (10YR 6/2) and pale
brown (10YR 6/3) very gravelly sand,
dark grayish brown (10YR 4/2) and
brown (10YR 4/3) moist; single
grained; loose, nonsticky and nonplastic;
few wvery fine, common medium roots;
many fine, medium and coarse intersti-
tial pores; two thin intermittent bhands
of sandy loam occur at about 12 and 30
inches; 50 percent pebbles and 10 percent
cobbles; slightly acid; diffuse wavy
boundary.

C2—40 to 60 inches; light gray (16YR 7/2),
light brownish gray (I10YR 6/2), and
pale brown (10YR 8/3) very gravelly
sand, dark grayish brown (10YR 4/2)
and brown (10YR 4/3) moist; single
grained; loose, nonsticky and nonplastic;
few very fine and medium roots; many
fine, medium and coarse interstitial
pores; 40 percent pebbles and 20 percent
cobbles; slightly acid.

The A1 horizon ranges from light brownish gray to
pale brown to brown in 10YR and 2.5Y hue. Texture

ranges from gravelly to cobbly sand to very fine sandy
loam or gravelly loamy sand. Reaction ranges from
slightly acid to mildly alkaline. Thickness ranges from
0 to 15 inches.

The C horizon ranges from light gray and light
brownish gray to gray and from grayish brown or pale
brown to brown in 10YR or 2.5Y hue. This horizon is
stratified. It is 35 to 60 percent pebbles and cobbles.
Texture ranges from very gravelly or very cobbly sand
to coarse sandy loam. Reaction ranges from slightly
acid to mildly alkaline.

197—Sohoba gravelly loamy sand, 0 to 5 percent
slopes. This nearly level to gently sloping soil generally
occurs as long, narrow areas along stream channels.
It has the profile deseribed as typical of the series.

About 10 percent of this mapping unit is included
areas of a soil that is dominantly very gravelly sandy
loam throughout but is otherwise similar to this So-
boba soil; 5 percent Corralitos loamy sand; 7 percent
Riverwash; and 5 percent Soboba soils that have a
gravelly very fine sandy loam overwash.

If the soil is bare, runoff is slow and the erosion
hazard is slight.

Present land use is citrus, pasture, range, and wild-
life habitat. Capability unit VIs-1 (19); Sandy range
site; Storie index 0.

198—Soboba cobbly loamy sand, 0 to 15 percent
slopes, This nearly level to strongly sloping soil gen-
erally occurs as long, narrow areas along stream
channels. The profile is similar to the one described
as typical of the series, but the surface layer is cobbly
loamy sand.

About 10 percent of this mapping unit is included
areas of a soil that is dominantly very gravelly sandy
loam throughout but is otherwise similar to this So-
boba soil; 5 percent Corralitos loamy sand; 5 percent
Riverwash; b percent steeper Soboba soils; and 10 per-
cent Soboba soils that have a stony loamy sand surface
layer.

If the soil is bare, runoff is slow to medium and the
erosion hazard is slight to moderate.

Present land use is pasture, range, and wildlife habi-
tat. Capability unit VIs-1 (19); Sandy range site;
Storie index 29.

Soper Series

The Soper series consists of well drained soils on
foothills. These soils formed in weakly consolidated
sandstone and conglomerate. Slopes are 15 to 75 per-
cent. Elevation is 200 to 2,500 feet. The vegetation is
sage, cactus, and brush and in some areas an under-
story of annual grasses and forbs. Precipitation is 14
te 20 inches, and the mean annual air temperature is
about 62°F. The average frost-free season is 270 to
350 days. .

In a typical profile the surface layer is brown,
slightly acid gravelly loam 8 inches thick. The sub-
soil is reddish brown and yellowish red, neutral grav-
elly clay loam and gravelly loam 21 inches thick. The
underlying material is weathered conglomerate. The
soil is moderately slowly permeable.

Soper soils are used for pasture, range, watershed,
and wildlife habitat.

Typical profile of Soper gravelly loam, 30 to 50 per-
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cent slopes, in Orange County, Irvine Ranch, about 100
yards north of the Highland canal, NEV4NE1/ sec. 82
(by private survey), T. 5 S., R 8 W., SBB&M.

Al—0 to 8 inches; brown (10YR 4/3) gravelly
loam, dark brown (7.5YR 3/2) moist;
weak medium and coarse subangular
blocky structure; slightly hard, friable,
sticky and plastic; few fine and common
very fine roots ; common very fine tubular
pores; 12 percent pebbles and cobbles;
slightly acid; abrupt smooth boundary.

B21t—8 to 11 inches; reddish brown (bYR 4/4)
gravelly clay loam, reddish brown (5YR
4/4) moist; moderate fine and medium
subangular blocky structure; hard, firm,
sticky and plastic; very few fine and com-
mon very fine roots; common very fine
and very few fine tubular pores; common
moderately thick clay films line pores
and are on peds; 25 percent pebbles and
cobbles; neutral; clear smooth boundary.

B22t—11 to 21 inches; reddish brown (5YR 4/4)

gravelly clay loam, reddish brown (YR
4/4) moist; moderate fine and medium
subangular blocky structure; hard, firm,
sticky and plastic; few very fine and
very few fine roots; few very fine tubular
pores:; many moderately thick clay films
line pores and are on peds; 30 percent
pebbles and cobbles; neutral; clear
smooth boundary.

to 29 inches; yellowish red (5YR 5/6)
gravelly loam, yellowish red (FYR 4/6)
moist; weak medium and coarse angular
blocky structure; hard, firm, slightly
sticky and plastic; very few fine roots;
few very fine tubular pores; few moder-
ately thick clay films line pores and are
on peds; 30 percent pebbles and cobbles;
neutral; clear wavy boundary.

Cr—29 to 62 inches: weathered weakly consoli-
dated conglomerate; very few very fine
roots; very few very fine tubular pores;
few thin clay films on rocks in upper part.

Color of the A horizon ranges from grayish brown
and brown to dark grayish brown in 10YR hue. The
texture is sandy loam or loam and is gravelly or cobbly
in some areas. Reaction is neutral to slightly acid.
Thickness ranges from 8 to 12 inches.

Color of the B2t horizon ranges from brown to red-
dish brown in 10YR, 7.5YR, and 5YR hue. The texture
is sandy clay loam or clay loam and is gravelly or cob-
bly in some areas. Reaction ranges from slightly acid
to mildly alkaline. Thickness ranges from 12 to 20
inches.

Color of the Cr horizon varies. It is typically very
pale brown and reddish brown. This horizon is con-
solidated conglomerate and sandstone and a few pockets
of shale.

199—Soper loam, 15 to 30 percent slopes. This mod-
erately steep soil generally occurs on rolling hills. It
has a profile similar to the one described as typical of
the series, but it is nongravelly and mnoncobbly
throughout. It is also slightly deeper.

About 5 percent of this mapping unit is included

Bat—21

areas of Anaheim loam, 5 percent Alo clay, 2 percent
Balcom clay loam, 3 percent Cieneba sandy loam, and
less sloping or steeper Soper loams.

If the soil is bare, runoff is medium and the erosion
hazard is high. Available water capacity is 3.5 to 5.5
inches. The effective rooting depth is 24 to 36 inches.

Present land use is pasture, range, wildlife habitat,
and watershed. Capability unit IVe-1 (19); Loamy
range site; Storie index 45.

200—Soper loam, 30 to 50 percent slopes. This steep
soil generally occurs on hillsides. It has a profile similar
to the one described as typical of the series, but it is
nongravelly and noncobbly throughout.

About 5 percent of this mapping unit is included
areas of Alo clay, 30 to 50 percent slopes; 5 per-
cent Anaheim loam, 30 to 50 percent slopes; 3 percent
Cieneba sandy loam, 30 to 75 percent slopes; 10 percent
low sloping or steeper Soper loams; and 10 per-
cent severely eroded areas.

If the soil is bare, runoff is rapid and the erosion
hazard is high. Available water capacity is 2.5 to 5.0
inches. The effective rooting depth is 20 to 32 inches.

Present land use is range, watershed, and wildlife
habitat. Capability unit VIe-1 (19); Loamy range
site; Storie index 21.

201-—Soper gravelly loam, 15 to 30 percent slopes.
This moderately steep soil generally occurs on rolling
hills. Tt has a profile similar to the one described as
typical of the series, but it is somewhat deeper.

About 3 percent of this mapping unit is included
areas of Anaheim loam, 2 percent Anaheim clay loam,
3 percent Cieneba sandy loam, and 7 percent less slop-
ing or steeper Soper gravelly loams.

If the soil is bare, runoff is medium and the erosion
hazard is high. Available water capacity is 3.0 to 5.5
inches. The effective rooting depth is 24 to 36 inches.

Present land use is pasture, range, watershed, and
wildlife habitat. Capability unit VIe-1 (19); Loamy
range sife; Storie index 36.

202—Soper gravelly loam, 30 to 50 percent slopes.
This steep soil generally occurs on hillsides. It has the
profile described as typical of the series.

About 5 percent of this mapping unif is included
areas of Yorba gravelly sandy loam, 2 percent Gabino
gravelly clay loam, b percent Soper cobbly loam, b per-
cent less sloping or steeper Soper gravelly loams, 2
percent Cieneba-Rock outerop complex, and 2 percent
Cieneba sandy loam.

Tf the soil is bare, runoff is rapid and the erosion
hazard is high. Available water capacity is 2.5 to 5.0
inches. The effective rooting depth is 20 to 32 inches.

Present land use is range, watershed, and wildlife
habitat. Capability unit VIle-1 (19); Loamy range
site; Storie index 17.

203——Soper cobbly loam, 15 to 50 percent slopes.
This moderately steep to steep soil generally occurs on
hillsides. It has a profile similar to the one described
as typical of the series, but the surface layer is cobbly
loam.

About 5 percent of this mapping unit is included
areas of Yorba cobbly sandy loam, 8 percent Gabino
gravelly clay loam, b percent Soper gravelly loam, 2
percent Cieneba-Rock outcrop complex, and 2 percent
Cieneba sandy loam.

If the soil is bare, runoff is medium to rapid and the
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erosion hazard is high. Available water capacity is 3.0
to 4.0 inches. The effective rooting depth is 20 to 32
inches.

Present land use is range, watershed, and wildlife
habitat. Capability unit VIIs-1 (19); Loamy range
site; Storie index 18.

204—Soper-Rock outcrop complex, 30 to 75 percent
slopes. This mapping unit commonly occurs on hill-
sides and ridges. It is 10 to 15 percent Rock outcrop.
The Soper soil has a profile similar to the one de-
scribed as typical of the series, but it is severely eroded
and therefore shallower.

About 3 percent of this mapping unit is included
areas of Anaheim loam, 5 percent Cieneba sandy loam,
and 20 percent Soper cobbly loam.

If the soil is bare, runoff is rapid and the erosion
hazard is high. Available water capacity is 2.5 to 3.5
inches. The effective rooting depth is 20 to 24 inches.

Present land use is range, watershed, and wildlife
habitat. Capability unit VIIs-1 (19); Shallow Loamy-
Rock outcrop complex range site; Storie index 7.

Sorrento Series

The Sorrento series consists of well drained soils on
alluvial fans and flood plains. These soils formed in
alluvium derived from sedimentary rocks. Slopes are
0 to 9 percent. Elevation ranges from 50 to 700 feet.
The vegetation is annual grasses and forbs and some
sycamore trees. Precipitation is 12 to 16 inches, and
the annual air temperature is 59 to 62°F. The frost-free
season is 270 to 355 days.

In a typical profile, the surface layer is grayish brown
loam 12 inches thick. The underlying material is
grayish brown, light brownish gray, and pale brown
silty clay loam to a depth of 62 inches and light brown-
ish gray sandy loam to a depth of 72 inches or more.

The soil is neutral in the upper 6 inches and becomes
moderately alkaline and calcareous below. It is mod-
erately permeable. The effective rooting depth is 60
inches or more.

Sorrento soils are used for irrigated erops, citrus,
and urban development.

Typical profile of Sorrento loam, 0 to 2 percent
slopes, about 500 feet niortheast of the corner of Irvine
Boulevard and the road to El Toro Marine Firing
Range, SWI4SW1/4 sec. 120 (by private survey), T. 5
S, R. 8 W., SBB&M.

Apl—0 to 6 inches; grayish brown (10YR 5/2)
loam, very dark grayish brown (10YR
3/2) moist; moderate medium granular
structure; hard, friable, slightly sticky
and slightly plastic; few very fine roots;
few very fine tubular pores; neutral;
abrupt smooth boundary.

Ap2—=6 to 12 inches; grayish brown (10YR 5/2)
heavy loam, very dark grayish brown
(10YR 3/2) moist; moderate medium
and coarse subangular blocky structure;
slightly hard, friable, nonsticky and
slightly plastic; few very fine roots; few
very fine and fine tubular pores; mildly
alkaline; clear wavy boundary.

C1—12 to 21 inches; grayish brown (10YR 5/2)
light silty clay loam, very dark grayish

brown (10YR 3/2) moist; massive; hard,
friable, slightly sticky and plastic; many
very fine roots; few very fine tubular
pores; moderately alkaline; clear wavy
boundary.

C2-—21 to 27 inches; grayish brown (10YR 5/2)
light silty clay loam, very dark grayish
brown (10YR 3/2) moist; massive;
slightly hard, very friable, slightly
sticky and slightly plastic; common very
fine roots; many very fine and fine tubu-
lar pores; moderately alkaline; gradual
wavy boundary.

C3—27 to 37 inches; grayish brown (10YR 5/2)
light silty clay loam, very dark grayish
brown (10YR 3/2) moist; massive;
slightly hard, very friable, slightly sticky
and slightly plastic; common very fine
roots; common very fine and fine tubular
pores ; moderately alkaline ; gradual wavy
boundary.

Cd4ca—37 to 49 inches; light brownish gray
(10YR 6/2) light silty clay loam, brown
(10YR 4/3) moist; massive; slightly
hard, very friable, slightly sticky and
slightly plastic; common very fine and
fine roots; common very fine and fine
tubular pores; disseminated lime and
common fine filaments and fine soft
masses of lime; moderately alkaline; vio-
lently effervescent; abrupt wavy bound-
ary.

Cbca—49 to 62 inches; pale brown (10YR 6/3)
silty clay loam, brown (10YR 4/3)
moist; moderate coarse subangular
blocky structure; hard, friable, slightly
sticky and plastic; few very fine roots;
common fine filaments of lime; moder-
ately alkaline; violently effervescent;
abrupt smooth boundary,

ITC6—62 to 72 inches; light brownish gray (10YR
6/2) sandy loam, dark gravish brown
(10YR 4/2) moist; massive; soft, very
friable, nonsticky and nonplastic; very
few very fine roots; few fine tubular
pores; moderately alkaline and violently
effervescent.

The A horizon ranges from dark grayish brown or
grayish brown to brown in 10YR hue. Texture is sandy
loam, loam, or clay loam. Reaction ranges from slightly
acid to moderately alkaline. In places the soil is non-
calcareous. Thickness ranges from 10 to 20 inches,

The C horizon ranges from grayish brown to light
vellowish brown in 10YR or 2.5Y hue. Texture is loam,
silt loam, or silty clay loam. This horizon is calcareous,
at least in some parts above 40 inches.

In places the surface area is 2 to 3 percent egravel.
In other places the profile is 2 to 3 percent gravel.

205—Sorrento sandy loam, 0 to 2 percent slopes.
This nearly level soil generally occurs on alluvial fans
and flood plains. It has the profile similar to the one
described as typical of the series, but the surface layer
is 10 to 14 inches of sandy loam,

About 10 percent of this mapping unit is included
areas of Sorrento loam, 0 to 2 percent slopes; 5 percent
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Mocho sandy loam, 0 to 2 percent siopes; 5 percent
San Emigdido fine sandy loam, 0 to 2 percent slopes;
and 5 percent soils that are noncalcareous throughout
but are otherwise similar to this Sorrento soil.

If the soil is bare, runoff is slow and the erosion
hazard is slight. Available water capacity is 10.0 to
13.0 inches.

Present land use is irrigated row crops, citrus, and
urban development. Capability unit T (19); Loamy
range site; Storie index 95.

206-—Sorrento loam, 0 to 2 percent slopes. This
nearly level soil generally occurs on alluvial fans and
flood plains and in small valleys. It has the profile
described as typical of the series.

About 10 percent of this mapping unit is included
areas of Sorrento clay loam; 3 percent Sorrento sandy
loam; 5 percent soils that are noncaleareous through-
out but are otherwise similar to this Sorrenfo soil; b
percent Mocho loam, 0 to 2 percent slopes; and 3 per-
cent Bolsa silt loam, drained.

If the soil is bare, runoff is slow and the erosion
hazard is slight. Available water capacity is 10.0 to
13.0 inches.

Present land use is irrigated row crops, citrus, and
urban development. Capability unit I (19); Loamy
range site; Storie index 100.

207—Sorrento loam, 2 te 9 percent slopes. This
gently sloping to moderately sloping soil generally oc-
curs on upper valley fans and along stream channels.

About 10 percent of this mapping unit is included
areas of Sorrento clay loam; b percent soils that are
noncaleareous throughout but are otherwise similar
to this Sorrento soil; b percent Mocho loam, 2 to 9
percent slopes; 3 percent Botella loam, 2 to 9 percent
slopes; and 3 percent areas of Sorrento loam where
the slopes are somewhat steeper than 9 percent.

If the soil is bare, runoff is slow to medium and the
erosion hazard is slight to moderate. Available water
capacity is 10.0 fo 13.0 inches.

Present land use is irrigated crops, citrus, range, and
urban development. Capability unit Ile-1 (19) ; Loamy
range site: Storie index 90,

208—Sorrentio clay loam, § to 2 percent slopes. This
nearly level soil generally occurs on alluvial fans and
flood plains. It has a profile similar to the one de-
scribed as typical of the series, but the surface layer
is 10 to 14 inches of clay loam.

About 10 percent of this mapping unit is included
areas of Sorrento loam, 0 to 2 percent slopes; b percent
Mocho loam, 0 to 2 percent slopes; 3 percent Bolsa
silty clay loam, drained; 3 percent Chino silty clay
loam, drained; and 5 percent soils that are noncal-
careous throughout but are otherwise similar to this
Sorrento soil.

If the soil is bare, runoff is slow and the erosion
hazard is slight. Available water capacity is 11.0 to
13.0 inches.

Present land use is irrigated crops, citrus, and urban
development. Capability unit 1 (19); Clayey range
site; Storie index 85.

209—Sorrento clay loam, 2 1o 9 pereent slopes. This
gently sloping to moderately sloping soil generally oc-
curs on upper valley fans and along stream channels in
10- to 100-acre areas. It has a profile similar to the

~

one described as typical of the series, but the surface
layer i1s 10 to 14 inches of clay loam.

About 10 percent of this mapping unit is included
areas of Sorrento loam, 2 to 9 percent slopes; 5 percent
soils that are noncalcareous throughout but are other-
wise similar to this Sorrento soil; 5 percent Mocho
loam, 2 to 9 percent slopes; 3 percent Botella clay loam,
2 to 9 percent slopes; and 3 percent areas of this
Sorrento soil where slopes are somewhat steeper than
9 percent.

If the soil is bare, runoff is slow to medium and the
erosion hazard is slight to moderate. Available water
capacity is 11.0 to 13.0 inches.

Present land use is irrigated crops, citrus, and ur-
ban development. Capability unit Ile-1 (19); Clayey
range site; Storie index 76.

Thapto-Histic Fluvaquents

Thapto-Histic Fluvaquents consists of poorly drained
soils in coastal basins. These soils formed in mixed
mineral alluvium and organic deposits. Slopes are 0
to 2 percent. Elevation ranges from 5 to 50O feet.
The vegetation is saline-alkali tolerant grasses and
forbs that require moisture. Precipitation is 10 to 14
inches, and the mean annual air temperature is about
62°F. The frost-free season is 300 to 350 days.

In a typical profile the surface layer is 9 inches of
very dark gray clay loam and 12 inches of dark gray
silty clay. The underlying layers are 35 inches of black
peat and 12 inches or more of light gray silty clay loam
with many fine distinet light yellowish brown mot-
tles.

The soil is medium acid to strongly acid in the peat
layers and moderately alkaline in the mineral layers.
The 21- to 50-inch zone has some white salts. Per-
meability is slow. The effective rooting depth is only 24
to 40 inches because of the water table. Available
water capacity is 6.0 to 10.0 inches.

These soils are used for row crops, field crops, and
duck ponds.

Reference profile of Thapto-Histic Fluvaquents, in
Orange County, Irvine Range, about 1/, mile southwest
of Lane Road, NE14NE} sec. 59 (by private survey},
T.6 8., R. 9 W.,, SBB&M.

Apl—~O0 to 3 inches:; very dark gray (2.5Y 3/0)
clay loam, black (2.5Y 2/0) moist; mod-
erate medium and fine granular struc-
ture; hard, firm, sticky and plastic; few
very fine roots; few very fine tubular
pores; estimated 10 to 20 percent organic
matter; slightly effervescent; moderately
alkaline ; abrupt smooth boundary.

Ap2—3 to 9 inches; very dark gray (2.5Y 3/0)
heavy clay loam, black (2.5Y 2/0) moist;
moderate fine and medium granular
structure; hard, firm, sticky and very
plastic; common very fine and fine roots;
few very fine and fine tubular pores;
estimated 10 to 20 percent organic mat-
ter; slightly effervescent; moderately
alkaline; clear wavy boundary.

A13-—9 to 14 inches; dark gray (2.5Y 4/0) silty
clay, black (2.5Y 2/0) moist; moderate
fine and medium granular structure;
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very hard, firm, sticky and very plas-
tic; common very fine and few fine roots;
few very fine and fine tubular pores;
estimated 10 to 20 percent organic mat-
ter; slightly effervescent; moderately
alkaline; clear smooth boundary.
Al14--14 to 21 inches; dark gray (2.5Y 4/0) silty
clay, black (2.5Y 2/0) moist; weak fine
and medium granular structure; hard,
firm, sticky and plastic; common very
fine roots; few very fine tubular pores;
estimated 10 to 20 percent organic mat-
ter; strongly effervescent; moderately
alkaline; clear wavy boundary.
Oalb—21 to 27 inches; black (2.5Y 2/0) rubbed
and unrubbed sapric material, black
(2.5Y 2/0) dry; 5 percent fibers, none
rubbed; moderate fine granular struc-
ture; very hard, nonsticky and mnon-
plastic; some white salts; medium acid;
clear wavy boundary.
0a2b—27 to 32 inches; black (2.5Y 2/0) rubbed
and unrubbed sapric material, black
(2.5Y 2/0) dry; 10 percent fibers, less
than 5 percent rubbed; massive; very
hard, nonsticky and nonplastic; some
white salts; strongly acid; clear wavy
boundary.
02a3b—32 to 39 inches: black (10YR 2/1) rubbed
and unrubbed sapric material, very dark
brown (10YR 2/2) dry; 30 percent
fibers, less than 10 percent rubbed; mas-
sive; extremely hard, nonsticky and non-
plastic; some white salts; strongly acid;
gradual smooth boundary.
0a4b—39 to 50 inches; black (10YR 2/1) rubbed
and unrubbed sapric material with many
fine faint dark gray (10YR 4/1) un-
rubbed mottles; very dark gray (10YR
3/1) with many fine prominent gray
(10YR 6/1) mottles dry; 30 percent
fibers, less than 10 percent rubbed; mas-
sive; very hard, nonsticky and nonplas-
tic; some white salts; strongly acid;
clear wavy boundary.
0abb—50 to 56 inches; black (10YR 2/1) rubbed
and unrubbed sapric material with many
fine faint dark gray (10YR 4/1) mottles
unrubbed, very dark brown (10YR 2/2)
with many fine prominent gray (10YR
6/1) mottles dry; 40 percent fibers, less
than 10 percent rubbed; massive; ex-
tremely hard, nonsticky and nonplastic;
strongly acid; abrupt smooth boundary.
to 68 inches; light gray (10YR 7/1)
silty clay loam with many fine distinct
light yellowish brown (2.5Y 6/4) mot-
tles, gray (10YR 5/1) with light olive
brown (2.5Y 5/4) mottles moist; mas-
sive: slightly hard, firm, sticky and
slightly plastic; 10 percent partly decom-
posed roots in upper 6 inches; slightly
acid.
The A horizon ranges from black to dark

1IC—56

This horizon is slightly to strongly effervescent. Thick-
ness ranges from 16 to 24 inches.

The O horizon ranges from black and very dark gray
to very dark brown in 2.5Y and 10YR hue. In places it
is intermixed with the C mineral horizon.

The C horizon ranges from light gray to dark gray
in 2.5Y and 10YR hue. Texture is silt loam, silty clay
loam, or silty clay.

These soils are typically slightly saline-alkali. In a
few areas they are moderately saline-alkali.

210—Thapto-Histic Fluvaquents. This nearly level
soil generally occurs in basins. The profile described as
a reference for the subgroup is in this map unit. Slopes
are less than 2 percent.

About 5 percent of this unit is included areas of
Chino silty clay loam, 3 percent Bolsa silt loam, 3 per-
cent Bolsa silty clay loam, and 2 percent Omni clay.
Also included are some areas where the slopes are b
percent.

If the soil is bare, runoff is slow and the erosion
hazard is slight.

This soil is used for row crops and field crops. Capa-
bility unit IITw—-6 (19) ; range site not assigned; Storie
index 22.

Tidal Flats

211—Tidal flats are nearly level areas adjacent to
bays and lagoons along the coast. Periodically they are
covered by tidal overflow. Some of the higher areas
are covered only during very high tides. Tidal flats are
stratified clayey to sandy deposits. They are poorly
drained and are high in salts. The vegetation varies
from none in the low areas to sparse, salt-tolerant
plants in the higher areas.

Runoff generally ponds. Deposition from surround-
ing areas is a hazard.

Present land use is recreation and wildlife habitat.
Some areas have been dredged or filled and converted
to beaches for urban use. Capability unit VIIIw-1
(19) ; range site not assigned; Storie index less than
10 (nonagricultural).

Tollhouse Series

The Tollhouse series consists of excessively drained
soils in the mountains. These soils formed in material
weathered from granodiorite. Slopes are 30 to 75 per-
cent. Elevation ranges from 3,000 to 5,500 feet. The
vegetation is brush and an understory of annual
grasses and forbs and in some areas thin stands of oaks
or Coulter pines. Precipitation is 20 to 30 inches, and
the mean annual air temperature is about 57°F. The
frost-free season is 150 to 180 days.

In a typical profile the surface layer is very dark
grayish brown and brown, slightly acid coarse sandy
Joam 8 inches thick. The underlying material is light
vellowish brown weathered granodiorite to a depth of
28 inches or more that grades to unweathered rock.
About 10 percent of the surface area is Rock outerop.

Permeability is rapid. Available water capacity is
1 to 2 inches. The effective rooting depth is 7 to 18
inches for annual grasses and forbs. Brush and trees
can easily penetrate the weathered granodiorite along
fractures.
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Tollhouse soils are used for wildlife habitat, recre-
ation, and watershed and, to a limited extent, for range.

Typical profile of Tollhouse coarse sandy loam, in an
area of Tollhouse-Rock outerop complex, 30 to 75 per-
cent slopes, in the Trabuco Ranger District, Cleveland
National Forest (north), NE1LNWI4 sec. 27, T. 5
S., R. 6 W, Riverside County, about 1 mile down
Indian Road from Main Divide Road:

011/ inch to 0; partly decomposed grass, brush,
and leaves; many small gravel-size
(mostly 14”) granitic rock fragments.

A11—0 to 2 inches; very dark grayish brown
(10YR 3/2) coarse sandy loam, very
dark gray (10YR 3/1) moist; weak fine
granular structure; soft, very friable,
nonsticky and mnonplastic; many very
fine and medium roots; many very fine
and fine tubular pores; slightly acid;
abrupt smooth boundary.

A12—2 to 8 inches; brown (10YR 5/3) coarse
sandy loam, dark brown (10YR 3/3)
moist; massive; soft, very friable, non-
sticky and nonplastic; many very fine
and common medium and coarse roots;
many very fine and fine tubular pores;
slightly acid; gradual wavy boundary.

Cr—=8 to 28 inches; light yellowish brown (10YR
6/4) weathered granodiorite, easily cut
with a spade.

The A horizon ranges from very dark grayish brown
to grayish brown or brown in 10YR hue. The texture
is sandy loam or coarse sandy loam. The thickness
ranges from 7 to 18 inches. This horizon is slightly
acid to medium acid.

The Cr horizon ranges from brown to light yellowish
brown in 10YR hue. Reaction ranges from slightly
acid to medium acid. Depth to unweathered rock is
several feet.

212—Tollhouse-Roek outerop complex, 30 to 75 per-
cent slopes. This steep to very steep complex generally
oceurs on mountain ridges and north-facing mountain-
sides. The Tollhouse soil has the profile described as
typical of the series. Large boulders or Rock outcrop
occupies 10 to 30 percent of the surface area.

About 6 percent of the complex is included areas of
Cieneba-Rock outcrop complex, 4 percent Cieneba
sandy loam, and 3 percent Vista coarse sandy loam.

If the soil is bare, runoff is rapid and the erosion
hazard is high.

This complex is used for wildlife habitat, recreation,
watershed and, to a limited extent, for range. Capa-
bility unit VIIs-1 (20): Shallow Loamy-Rock outcrop
complex range site; Storie index 5.

Vista Series

The Vista series consists of well drained soils in the
mountains. These soils formed in material weathered
from granitic rock. Slopes are 9 to 65 percent. Eleva-
tion is 1,000 to 4,000 feet. The vegetation is mostly
brush, some California oaks, and in some areas an
understory of annual grasses. Precipitation is 16 fo
22 incl and n annual air temperatur
about 6U°F.
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brown and brown coarse sandy loam 19 inches thick.
The subsoil is pale brown and light yellowish brown
coarse sandy loam 20 inches thick. The substratum
ig brownish yellow, weathered granitic rock.

The soil is slightly acid to neutral. It is moderately
rapidly permeable.

Vista soils are used for pasture, range, watershed,
and wildlife habitat.

Typical profile of Vista coarse sandy loam, 15 to 30
percent slopes, in the Cleveland National Forest
(north), NE14,NE, sec. 23, T. 6 S., R. 6 W., Orange
County :

A11—0 to 2 inches; grayish brown (10YR 5/2)
coarse sandy loam, very dark grayish
brown (10YR 3/2) moist; moderate fine
granular structure; soft, very friable,
nonsticky and nonplastic; many very fine
roots; few very fine tubular pores; neu-
tral; abrupt smooth boundary.

A12—2 to 10 inches: grayish brown (10YR 5/2)
coarse sandy loam, very dark grayish
brown (10YR 3/2) moist; weak fine and
medium granular structure; slightly
hard, friable, nonsticky and nonplastic;
common fine roots; common very fine
and fine tubular pores; neutral; clear
smooth boundary.

A18—10 to 19 inches; brown (10YR 5/8) coarse
sandy loam, dark brown (10YR 4/3)
moist; weak fine and medium granular
structure; slightly hard, friable, slightly
sticky and slightly plastic; common very
fine roots; common very fine tubular
pores; slightly acid; gradual smooth
boundary.

B21—19 to 81 inches; pale brown (10YR 6/3)
coarse sandy loam, dark grayish brown
(L0OYR 4/2) moist; massive; slightly
hard, friable, slightly sticky and slightly
plastic; very few very fine and fine roots;
common very fine, fine, and coarse tubu-
lar pores; slightly acid; gradual wavy
boundary.

B22—31 to 39 inches; light yellowish brown
(10YR 6/4) coarse sandy loam, brown
(10YR 4/3) moist; massive; slightly
hard, friable, nonsticky and nonplastic;
very few very fine roots and common me-
dium roots; common fine and medium
tubular pores; slightly acid; abrupt wavy
boundary.

Cr—39 to 55 inches; brownish yellow (10YR
6/6) weathered granitic rock, yellowish
brown (10YR 5/6) moist ; massive; hard,
friable, nonsticky and nonplastic; few
fine and medium roots in upper few
inches along fractures; very few fine and
medium tubular pores in upper few
inches; slightly acid.

Color of the A horizon ranges from dark grayish
brown and grayish brown to brown in 10YR hue.
Texture is coarse sandy loam or sandy loam. Thickness

s fr 20 inches.
arizon ranges from brown and pale
owish brown in 10YR hue. Texture

brown to light vell
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is coarse sandy loam or sandy lcam. Reaction ranges
from neutral o slightly acid. Thickness ranges from
10 to 20 inches.

The weathered granitic rock grades to hard rock
with increasing depth.

213—YVista coarse sandy loam, 9 to 15 pereent slopes.
This strongly sloping soil generally occurs on broad
hilltops.

About 5 percent of this mapping unit is included
areas of Vista-Rock outcrop complex, 5 percent Cien-
eba sandy loam, 5 percent Blasingame loam, 2 percent
Ramona fine sandy loam, and 2 percent Capistrano
sandy loam.

If the soil is bare, runoff is medium and the erosion
hazard is moderate. Available water capacity is 3.0
to 5.0 inches. The effective rooting depth is 30 to 40
inches.

This soil is used for pasture, range, watershed, and
wildlife habitat. Capability unit IVe-1 (19): Loamy
range site; Storie index 51.

214—YVista coarse sandy loam, 15 to 30 percent
slopes. This moderately steep soil commonly occurs on
hilltops, It has the profile described as typical of the
series.

About 5 percent of this mapping unit is included
areas of Vista-Rock oufcrop complex, 5 percent Cien-
eba sandy loam, 5 percent Blasingame loam, 3 percent
Escondido very fine sandy loams, and 2 percent Ramona
fine sandy loam.

If the soil is bare, runoff is medium and the erosion
hazard is high. Available water capacity is 2.5 to 5.0
inches. The effective rooting depth is 24 to 40 inches.

This soil is used for pasture, range, watershed, and
wildlife habitat. Capability unit VIe-1 (19); Loamy
range site; Storie index 36.

215—Vista coarse sandy loam, 30 to 65 percent
slopes. This steep to very steep soil generally occurs on
side slopes.

About 10 percent of this mapping unit is included
areas of Cieneba sandy loam, 5 percent Blasingame
loam, and 10 percent Vista-Rock outcrop complex.

If the soil is bare, runoff is rapid to very rapid and
the erosion hazard is high to very high. Available
water capacity is 2.5 to 5.0 inches. The effective root-
ing depth is 24 to 36 inches.

This soil is used for watershed and wildlife habitat.
Capability unit VITe-1 (19); Loamy range site; Storie
index 15.

216—Vista-Rock outcrop complex, 9 to 30 percent
slopes., This strongly sloping to moderately steep map-
ping unit generally occurs as oblong areas 10 o 200
acres in size. About 10 percent of the surface area is
Rock outcrop and 10 to 20 percent is large boulders.

About 5 percent of this mapping unit is included
areas of Vista coarse sandy loam, 5 percent Cieneba-
Rock outcrop complex, 5 percent Blasingame-Rock out-
crop complex, 2 percent Ramona fine sandy loam, and
2 percent San Emigdio fine sandy loam.

If the soil is bare, surface runoff is medium and the
erosion hazard is moderate. Available water capacity
is 2.5 to 5.0 inches. The effective rooting depth is 24 to
36 inches.

This soil is used for range, watershed, and wildlife
habitat. Capability unit VIs-1 (19); Loamy-Rock out-
crop complex range site; Storie index 19.

Xeralfic Arents, Loamy

Xeralfic Arents, loamy, are moderately well drained
or well drained soils. About 85 percent of the acreage is
cut and fill land, and 15 percent undisturbed soil. Cut
and fill land is the result of mechanical manipulation of
terrace areas, usually of Myford and Yorba soils or
other similar soils, for urban use. The building pads
are nearly level. Elevation ranges from 50 to 1,500
feet. Precipitation is 12 to 16 inches, and the mean
annual air temperature is about 61° F. The frost-free
season is 300 to 350 days.

The texture of Xeralfic Arents, loamy, is generally
sandy clay loam when reshaping is completed. Colors
vary in 5YR, 7.5YR, and 10YR hue. Most character-
istics of the undisturbed soil have been altered because
of mechanical mixing. Few remnants of former argil-
lic horizons remain, and they are not continuous.

Reaction ranges from slightly acid to moderately
alkaline. Permeability is slow to very slow depending
on compaction and mixing during construction. The
shrink-swell hazard is moderate to high.

217—Xeralfic Arents, loamy, 2 to 9 percent slopes.
The slope of these areas was determined from the un-
disturbed landscape. Present land use is primarily
apartment houses, single family houses, shopping cen-
ters, and some industrial buildings.

Runoff is rapid, and the erosion hazard is high.
Capability unit and range site not assigned; Storie
index less than 10 (nonagricultural).

218—Xeralfic Arents, loamy, 9 to 15 percent slopes.
The slope of these areas was determined from the un-
disturbed landscape. Present land use is primarily sin-
gle family houses.

Runoff is rapid, and the erosion hazard is high. Ca-
pability unit and range site not assigned; Storie index
less than 10 (nonagricultural).

Xerorthents Loamy, Cut and Fill Areas

Xerorthents loamy, cut and fill areas, are moderately
well drained or well drained. About 95 percent of the
acreage is cut and fill land, and 5 percent undisturbed
soil. Cut and fill land is the result of mechanical
manipulation of upland areas, generally Alo, Alo vari-
ant, Anaheim Balcom, Bosanko soils, or other similar
soils, for urban use. The building pads are nearly level.
Elevation ranges from 200 to 1,500 feet. Precipitation
is 12 to 16 inches, and the mean annual air tempera-
gure is about 61° ¥. The frost-free season is 270 to 350

ays.

The texture is loam, clay loam, or clay mixed with
70 to 85 percent crushed soft shale or sandstone, or
both. Colors vary in the 7.5YR, 10YR, and 2.5Y hue.
Reaction ranges from mildly alkaline to moderately
alkaline. Most areas are calcareous throughout.

Permeability is moderately slow to slow depending
on compaction during construction. The shrink-swell
hazard is moderate. Depth to hard bedrock ranges from
10 to 60 inches.

219—Xerorthents loamy, cut and fill areas, 9 10 15
percent slopes. The slope of these areas was determined
from the undisturbed landscape. Present land use is
apartment houses and single family houses.

Runoff is rapid, and the erosion hazard is high.
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Capability unit and range site not assigned; Storie
index less than 10 (nonagricultural),
220—Xerorthents loamy, eut and fill areas, 15 to 30
ercent slopes, The slope of these areas was determined
rom the undisturbed landseape|(fig. 3)]. Present land
use is primarily single family houses
Runoff is rapid, and the erosion hazard is high.
Capability unit and range site not assigned; Storie
index less than 10 (nonagricultural).

Yorba Series

The Yorba series consists of well drained soils on
terraces. These soils formed in gravelly sandy sedi-
ment. Slopes are 2 to 50 percent. Elevation ranges from
100 to 2,500 feet. The vegetation is annual grasses and
forbs and some sagebrush and cactus. Precipitation is
12 to 20 inches, and the mean annual air temperature
ias about 62° F. The frost-free season is 300 to 350

ays.

In a typical profile the surface layer is pinkish gray
and brown gravelly sandy loam 11 inches thick. The
subsoil is red, very gravelly sandy clay loam and sandy
loam to a depth of 63 inches or more.

The soil is slightly acid throughout. It is slowly
permeable.
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Yorba soils are used for pasture, range, watershed,
wildlife, and urban development.

Typical profile of Yorba gravelly sandy loam, 2 to

9 percent slopes, on the Irvine Ranch, NEV NE14

sec. 18 (by private survey), T. 4 S, R. 8 W., Orange

Eﬂunﬁy, rifle range area near Irvine Park and Santiago

reek

Al11—0 to 3 inches; pinkish gray (7.5YR 6/2)

gravelly sandy loam, brown (7.5YR 4/2)

moist; massive; slightly hard, friable,

nonsticky and nonplastic; common very

fine roots; common very fine tubular

pores; 15 percent pebbles and cobbles;

slightly acid; abrupt smooth boundary.

Al12—3 to 11 inches; brown (7.5YR 5/2) grav-

elly sandy loam, brown (7.5YR 4/2)

moist; massive; slightly hard, friable,

slightly sticky and nonplastic: common

very fine roots; many very fine tubular

pores; 15 percent pebbles and cobbles;

shghtiy acid; abrupt smooth boundary.

B21t—11 to 25 inches; red (2.5YR 5/6) very

gravelly sandy elay loam, dark red

(2.5YR 3/6) moist; weak medium angu-

lar blocky structure; very hard, firm,

sticky and very plastic; very few very

Figure 3,—Xerothents loamy, cut and fill areas, 15 to 30 percent slopes.
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fine roots; common very fine tubular
pores; many moderately thick clay films
on peds and as bridges; 50 percent peb-
bles and cobbles; slightly acid; diffuse
boundary.

B22t—25 to 40 inches; red (2.5YR 5/6) very
gravelly sandy clay loam, dark vred
(2.6YR 3/6) moist; weak medium angu-
lar blocky structure; very hard, firm,
sticky and very plastic; very few very
fine roots; common very fine tubular
pores and common fine interstitial pores;
many moderately thick clay films on peds
and as bridges; 50 percent pebbles and
cobbles; slightly acid; gradual smooth
boundary.

B3t—40 to 63 inches; red (2.5YR 5/6) very grav-
elly sandy loam, dark red (2.5YR 3/6)
moist; massive; hard, friable, sticky and
slightly plastic; very few very fine roots;
many very fine and fine interstitial pores;
common thin clay bridges; 60 percent
pebbles and cobbles; slightly acid.

The A horizon ranges from pinkish gray, brown,
and dark grayish brown to light brownish gray in
7.5YR and 10YR hue. Texture is gravelly or cobbly
sandy loam or loam. Reaction ranges from medium acid
to slightly acid. This horizon is 5 to 25 percent pebbles
and cobbles. Thickness ranges from 9 to 18 inches.

The B2t horizon ranges from brown, dark brown,
and yellowish red to red in 2.5YR, 5YR and 7.5YR hue.
Texture is generally very gravelly or cobbly sandy clay
loam or clay loam. Reaction ranges from medium acid
to moderately alkaline. This horizon is 35 to 65 percent
pebbles and cobbles. Thickness ranges from 18 to 30
inches. The B3t horizon is similar to the B2t horizon,
but it contains somewhat less clay.

221—Yorba gravelly sandy loam, 2 to 9 percent
slopes. This gently sloping to moderately sloping soil
generally occurs on broad terraces. It has the profile
described as typical of the series.

About 5 percent of this mapping unit is included
areas of Myford sandy loam, 3 percent Soper gravelly
loam, 5 percent Gabino gravelly clay loam, and 2 per-
cent Modjeska gravelly loam.

If the soil is bare, runoff is medium and the erosgion
hazard is moderate. The effective rooting depth is 9 to
18 inches. Few roots penetrate the subsoil. Available
water capacity is 4.0 to 5.0 inches.

This soil is used for pasture, range, and urban de-
velopment. Capability unit IVe-3 (19); Claypan range
site; Storie index 41.

222—Yorba gravelly sandy loam, 9 to 15 percent
slopes. This strongly sloping soil generally occurs on
terraces.

About 5 percent of this mapping unit is included
areas of Myford sandy loam, 5 percent Gabino grav-
elly clay loam, 3 percent Soper gravelly loam, and 2
percent Modjeska gravellv loam.

If the soil is bare, runoff is rapid and the erosion
hazard is high. The effective rooting depth is 9 to 18
inches. Few roots penetrate the subsoil. Available water
capacity is 4.0 to 5.0 1in

This soil is used for pasture, range, watershed, and

[

urban development. Capability unit IVe-3 (19) ; Clay-
pan range site; Storie index 39.

223—Yorba gravelly sandy loam, 15 to 30 percent
slopes. This moderately steep soil generally occurs on
terrace escarpments.

About 5 percent of this mapping unit is included
areas of Myford sandy loam, 5 percent Gabino grav-
elly clay loam, 3 percent Soper gravelly loam, and 2
percent Modjeska gravelly loam.

If the soil is bare, runoff is rapid and the erosion
hazard is high. The effective rooting depth is 9 to 18
inches. Few roots penetrate the subsoil. Available
water capacity is 4.0 to 5.0 inches.

This soil is used for range and watershed. Capability
unit Vle-1 (19); Claypan range site: Storie index 28.

224—Yorba cobbly sandy loam, 9 to 30 percent
slopes. This strongly sloping to moderately steep soil
generally occurs on terrace escarpments. The profile
is similar to the one described as typical of the series,
but the surface layer is cobbly sandy loam.

About 5 percent of this mapping unit is included
areas of Myford sandy loam, 5 percent Gabino grav-
elly clay loam, 3 percent Soper cobbly loam, and 2
percent Modjeska gravelly loam.

If the soil is bare, runoff is rapid and the erosion
hazard is high. The effective rooting depth is 9 to 18
inches. Few roots penetrate the subsoil. Available
water capacity is 4.0 to 5.0 inches.

This soil is used for pasture and range. Capability
unit VIs-1 (19) ; Claypan range site; Storie index 28.

225-—Yorba cobbly sandy loam, 9 to 30 percent
slopes, eroded. This strongly sloping to moderately
steep soil generally occurs on concave terraces. The
profile is similar to the one described as typical of the
series, but the surface layer is cobbly sandy loam and
is severely eroded. On as much as 50 percent of the
acreage, the subsoil is exposed or frequent deep gullies
occur that prevent tillage.

About 5 percent of this mapping unit is included
areas of Myford sandy loam, 5 percent Gabino grav-
elly clay loam, 3 percent Soper cobbly loam, and 2
percent Modjeska gravelly loam.

If the soil is bare, runoff is rapid and the erosion
hazard is high. The effective rooting depth is 5 to 9
inches. Few roots penetrate the subsoil. Available
water capacity is 3.0 to 4.0 inches.

This soil is used for pasture and range. Capability
unit VIIs-1 (19); Claypan range site; Storie index 12.

226—Yorba cobbly sandy loam, 30 to 50 percent
slopes. This steep soil generally occurs on terrace
escarpments. The profile is similar to the one described
as typical of the series, but the surface layer is cobbly
sandy loam.

About 5 percent of this mapping unit is included
areas of Myford sandy loam, 5 percent Gabino grav-
elly clay loam, 3 percent Soper cobbly loam, and 2
percent Modjeska gravelly loam.

If the soil is bare, runoff is rapid and the erosion
hazard is high. The effective rooting depth is 9 to 18
inches. Few roots penetrate the subsoil. Available
water eapacity is 4.0 to 5.0 inches.

This soil is used for range, watershed, and wildlife
habitat, Capability unit VIIs-1 (19} ; Claypan range
site; Storie index 14.
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Use and Management of the Soils

In this section the capability classification system
used by the Soil Conservation Service is described.
The capability units are explained, and management
is suggested for the soils in each capability unit. Esti-
mated acre yields of the major crops are listed for those
soils in the counties used for crops. The management
required to obtain those yields is described, and the
Storie index is explained. Also on the pages that follow
is information on range sites, wildlife habitat, and
engineering.

Capability Grouping

Capability grouping shows, in a general way, the
suitability of soils for most kinds of field crops. The
soils are grouped according to their limitations when
used for field crops, the risk of damage when they are
so used, and the way they respond to treatment. The
grouping does not take into account major and gen-
erally expensive landforming that would change slope,
depth, or other characteristics of the soils; does not
take into consideration possible but unlikely major
reclamation projects; and does not apply to rice, cran-
berries, horticultural crops, or other crops that require
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 of groups of soils for range,
for forest trees, for engineering, or for other unrelated
soil uses.

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

CAPABILITY CLASSES, the broadest groups, are des-
ionated by Roman numerals I through VIIIL The
numerals indicate progressively greater limitations and
narrower choices for practical use.

Class I soils have few limitations that restrict
their use.

Class II soils have moderate limitations that re-
duce the choice of plants or that require mod-
erate conservation practices, or both.

Class 11T soils have severe limitations that reduce
the choice of plants or require special conserva-
tion practices, or both.

Class 1V soils have very severe limitations that
reduce 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 or range, woodland,
or wildlife. (Nene in this survey area)

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

Class VII soils have very severe limitations that
make them unsuited to cultivation and thatl

helr use largely fo pasture or range,

woodland, or wildlife.

Class VIII soils and landforms have limitations
that preclude their use for commercial produc-
tion of crops and restrict their use to recre-
ation, wildlife, or 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 e shows that the main limitation is risk of
erosion unless close-growing plant cover is maintained;
w shows that water in or on the soil interferes with
plant growth or cultivation (in some soils the wetness
can be partly 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 contain,
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 re-
strict their use largely to pasture, range, woodland,
wildlife, 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
productivity and other responses to management. Thus,
the capability unit is a convenient grouping for making
many statements about management of soils.

Capability units in California in classes I through
IV 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 num-
bered consecutively, and their symbols are a partial key
to some of the soil features. Except for class I, the
numbers that designate units within the classes and
subclasses are:

0. A problem or limitation caused by sand and
gravel in the substratum, which limits root
penetration.

An actual or potential erosion hazard.

A problem or limitation of wetness caused by

poor drainage or flooding.

3. A problem or limitation caused by slow or
very slow permeability of the subsoil or
substratum.

4. A problem or limitation caused by coarse g0il
texture or excessive gravel.

o -

5. A problem or limitation caused by a fine tex-
tured or very fine textured surface soil.

6. A problem or limitation caused by salts or
alkali.

7. A problem or limitation caused by cobbles,
stones, or rocks.

8. A problem or limitation caused by nearly im-

pervious bedrock or a hardpan within the
effective rooting depth. o
9, A problem or limitation caused by low fertility

or by toxicity. (None in this survey area}
Soils in classes V i i t

ugh VIII are ot
connotative number 1. Where these soils
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range, they are discussed in more detail under the
heading “Range.”

Land Resource Areas

The Orange County and Western Part of Riverside
County survey area is divided into two land resource
areas based on soil, climate, topography, vegetation,
and land use. These areas are designated nationally
as 19 and 20. The major land resource area, 19, consists
of all areas except those above 3,000 feet on north-
and east-facing slopes in the Santa Ana Mountains.
Only two series, Laughlin and Tollhouse, have the
characteristic that would place them in resource area
20. Other soils in the Santa Ana Mountains at eleva-
tions above 3,000 feet are generally on west- and south-
facing slopes, which have the warmer climatic condi-
tions of resource area 19.

Soils in these two resource areas may be similar
and have the same capability unit symbel, but manage-
ment needs may differ. These differences result from
climate, vegetation, and kinds of crops that can be
grown. For these reasons, capability unit symbols are
followed by numbers 19 or 20 to identify the two
resource areas. For example, soils in capability units
Vile-1 (19) and VIle-1 (20) may be similar, but
there is a brush cover in resource area 19 and a grass
cover with light stands of pines or oaks in resource
area 20.

Resource area 19

This area consists of a narrow strip of beaches and
tidal flats along the coast and a gently sloping alluvial
flood plain, in the northwestern part of Orange County,
which extends from the beaches and tidal flats to the
vieinity of Fullerton to Orange and Tustin and in a
small southward loop below El Toro Marine Corps Air
Station to about the intersection of the San Diego and
Santa Ana freeways. Also included are rolling foothills
and terraces that are adjacent to the flood plain in the
northern part of the county and to the coast in the
southern part and extend north along the Santa Ana
Mountains. Also in area 19 are the Santa Ana Moun-
tains, except for a few north- and east-facing slopes
above 3,000 feet, and some valleys and terraces on the
east side of the Santa Ana Mountains in Riverside
County.

The elevation range is sea level to about 3,000 feet.
Many south- and west-facing slopes in the Santa Ana
Mountains that range to about 4,000 feet, however,
have a warm enough elimate to be included in resource
area 19. Rainfall ranges from 10 inches along the coast
to 25 inches inland and occurs mainly between Novem-
ber and March. The frost-free season is 200 to 350
days. Frosts are light and infrequent.

The land capability classification for the soils in
area 19 is based on the assumption that water is
available for irrigation. The generally mild climate
favors the development of intensive agriculture, in-
cluding highly specialized row and field crops, citrus,
and avocados. Soil erosion, water runoff, and irrigation
management are the major problems.

Resource area 20

In resource area 20 are areas in the Santa Ana
Mountains that are above 3,000 feet elevation. Santiago

Peak, the highest elevation, is 5,687 feet above sea
level. Topography is dominantly steep and very steep.
Many of the south- and west-facing slopes that range
to 4,000 feet have a warm enough climate to be in-
cluded in resource area 19.

Precipitation, including some light snowfall, ranges
from 20 to 30 inches. Most of the precipitation occurs
between November and March.

The land capability classification for the soils in area
20 is based on their suitability for nonirrigated farm-
ing. Most of the acreage is used for range, watershed,
wildlife habitat, and recreation. The major problems
are runoff and erosion.

Management by Capability Units

Utilization of crop residue, minimum tillage, cover
crops, and fertilization is common management in the
survey area.

Disking or plowing under the tree prunings, tomato
and bean vines, sugar beet tops, and other crop residue
provides organic matter and reduces soil loss through
erosion. Additions of organic matter increase fertility,
aeration, and moisture penetration and maintain or
improve soil structure.

Minimum tillage helps in maintaining soil structure
and reducing compaction by influencing air and water
movement through the soil. Chemical weed control re-
duces the amount of tillage needed. Proper timing of
tillage is important. All tilling should be done when
moisture conditions are such that compaction and pul-
verization can be kept to a minimum. Well designed
access roads that minimize travel on the soil help in
reducing compaction.

Cover crops are effective in improving and protecting
cropland and orchards during winter. When utilized
as green manure, they also add organic matter. Rye-
grass, barley, and volunteer forbs and grasses improve
water intake and thus protect the soil against water
erosion and soil blowing.

Fertilization is generally needed to maintain or in-
crease soll productivity. The kinds and amounts of
fertilizer vary according to the crop. All crops but
forage legumes respond to nitrogen. Legumes, truck
crops, and field crops respond to phosphorus. Some
c¢rops are deficient in zinc and other microelements.
Citrus and avocados on Balcom, Metz, Mocho, Nacimi-
ento, San Emidgio, and other highly calcareous soils
are subject to chlorosis.

It is assumed that irrigation water is available, or
can be made available, for all arable soils in the area.

In the following pages the capability units in the
survey area are described and the use and management
of the soils is suggested. The names of the soil series
represented are mentioned in the description of each
unit, but this does not mean that all soils of a given
series are in the unit.

CAPABILITY UNIT I (19)

This unit consists of sandy loams, loams, silt loams,
silty clay loams, and clay loams on fans and flood
plains. These are soils of the Bolsa, Chino, Hueneme,
Mocho, San Emigdio, and Sorrento series. They formed
in alluvium dominantly from sedimentary sources.
Most are well drained. In some, drainage has been
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improved and the water table is no longer a concern to
management. Slopes are 0 to 2 percent. The annual
rainfall is 12 to 18 inches, and the frost-free season is
270 to 355 days. Permeability is moderately rapid to
moderately slow. Runoff is slow, and the erosion hazard
is slight. Roots and water easily penetrate these soils
to a depth of 60 inches or more. Available water
capacity is 7.0 to 13.0 inches.

These soils are suited to a wide variety of irrigated
row crops, specialty crops, and field erops. Strawberries
are grown on San Emigdio soils, where they are less
prone to disease, have less fruit rot, and are easier to
harvest than on the finer textured soils.

These soils can usually be leveled without exposing
unfavorable underlying materials. Soil fertility, strue-
ture, and tilth can be maintained or improved by grow-
ing green manure crops, planting annual winter cover
erops in groves or orchards, returning all crop residue
to the soil, and applying livestock manure. Fertilizer
should be applied according to the needs of each crop
and the kinds of soil.

CAPABILITY UNIT Ile-1 (19}

This unit consists of sandy loams to clay loams on
alluvial fans and narrow valley fills. These are soils of
the Botella, Garretson, Hanford, Mocho, San Emigdio,
and Sorrento series. They are well drained. Slopes are
2 to 9 percent. The annual rainfall is 12 to 20 inches,
and the frost-free season is 250 to 355 days. Permeabil-
ity is moderately rapid to moderately slow. Runoff is
slow to medium, and the erosion hazard is slight to
moderate. Roots and water easily penetrate these soils
to a depth of 60 inches or more. Available water capac-
ity is 6.0 to 13.0 inches.

These soils are suited to a wide variety of irrigated
row crops, field crops, citrus, and avocados.

The risk of erosion is the main limitation. Sheet
erosion can be controlled by tilling across the slope or
on the contour and by preserving good soil structure
and tilth through the use of crop residue or green
manure crops. It can also be controlled by keeping
cover crops on the soils during the rainy season.

Irrigation water can be applied by contour furrows,
sprinklers, or drip systems. The irrigation system
should provide for control of water and erosion and
for disposal of fail water. These soils can usually be
leveled without exposing unfavorable underlying
materials.

CAPABILITY UNIT Ile-3 (19)

The one soil in this unit is Rincon clay loam, 2 to 9
percent slopes. It has a surface layer of clay loam and
a slowly permeable, heavy clay loam subsoil. It formed
on terraces in alluvium derived from sedimentary
rocks. It is well drained. The annual rainfall is 12 to
18 inches, and the frost-free season is 270 to 300 days.
Runoff is medium, and the erosion hazard is moderate.
Root penetration into the subsoil is somewhat impeded,
but roots commonly extend to a depth of 60 inches or
morvre. Available water capacity in the root zone is 9.0
to 11.0 inches.

This soil is suited to many irrigated row crops,
irrigated field crops, citrus, and dryland barley. It is
not well suited to avocados.

Sprinklers, drip systems, or furrows on the contour
are satisfactory in irrigating. Runoff should be con-
trolled. Erosion is a problem during the rainy season
unless the soil surface is protected.

Organic matter supplied through the use of green
manure crops, crop residue, or livestock manure is
beneficial. Annual winter cover crops and minimum
tillage improve water penetration and reduce erosion
in citrus groves.

CAPABILITY UNIT Ile-3 (19)

The one soil in this unit, Cropley clay, 2 to 9 percent
slopes, is on alluvial fans. It formed in alluvium de-
rived from sedimentary rocks. It is clay throughout
and cracks when dry. It is well drained. The annual
rainfall is 10 to 20 inches, and the frost-free season is
280 to 340 days. Permeability is slow. Runoff is me-
dium, and the erosion hazard is slight. Roots can
penetrate to a depth of 60 inches or more. Available
water capacity is 8.0 to 10.0 inches.

This soil is suited to many irrigated row crops, field
crops, citrus, and dryland barley.

Growing green manure crops, utilizing crop residue,
and applying livestock manure improve soil tilth and
increase the supply of organic matter.

Erosion is a serious problem during the rainy season
unless the soil surface is protected. Adequate provisions
to control irrigation runoff are also needed.

This soil is difficult to work and should be worked
within only a narrow range of moisture content. If
cultivated when dry, it breaks into large hard clods.
If cultivated when wet, the soil structure is easily
damaged.

CAPABILITY UNIT IIw-2 (19)

This unit consists of fine sandy loams, silt loams,
and silty clay loams on alluvial fans and flood plains.
These are soils of the Bolsa, Chino, and Hueneme
series. They formed from mixed but dominantly sedi-
mentary sources. They are somewhat poorly drained or
poorly drained and have a water table at a depth of
40 to 60 inches. Slopes are 0 to 2 percent. The annual
rainfall is 12 to 15 inches, and the frost-free season is
300 to 350 days. Permeability is moderately rapid or
moderately slow. Runoff is very slow or slow, and the
erosion hazard is none to slight. Roots easily penetrate
these soils to a depth of 40 to 60 inches, depending on
the depth of the water table. Available water capacity
in a drained soil is 7.0 to 9.0 inches.

These soils are suited to a wide variety of irrigated
row crops and field crops. Strawberries are usually
not grown on the soils in this area because they are
more prone to disease and fruit rot. Also, they are
more difficult to harvest than on coarser textured, some-
what excessively drained soils. Citrus and avocados
are not suited because of the high water table.

These soils can usually be leveled without exposing
unfavorable underlying material. Open ditches or tile
drains help maintain the water table at a uniform
depth. Disposal of excess surface water reduces pond-
ing.

Growing green manure crops, returning all crop
residue to the soil, and applying livestock manure main-
tain or improve soil fertility, structure, and tilth.
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CAPABILITY UNIT IIs-3 (19)

The one soil in this unit, Omni silt loam, drained, is
on flood plains and in basins. It formed in mixed
alluvium. It has altered drainage, and the water table
is lowered to 60 inches or more. The surface layer is 10
to 14 inches thick over clay, which extends to a depth
of 60 inches or more. Slopes are 0 to 2 percent. The
annual rainfall is 12 to 14 inches, and the frost-free
season is 280 to 300 days. Permeability is slow. Run-
off is very slow, and the erosion hazard is none to
slight. Roots can penetrate, but not easily, to a depth
of 60 inches or more in the clay underlying material.
Available water capacity is 8.5 to 12.0 inches.

The soil is suited to a wide variety of row crops,
field crops, and dryland barley. It is not suited to
citrus, avocados, or many other tree crops.

Skillful irrigation management is needed to prevent
the surface layer from becoming too saturated and to
avoid a perched water table above the clay layer. Irriga-
tion systems should provide for disposal of excess tail
water to prevent ponding.

Growing green manure crops, returning all crop
residue to the soil, and applying livestock manure main-
tain or improve soil fertility, structure, and tilth.

CAPABILITY UNIT IIs—4 (19)

This unit consists of soils of the Corralitos and Metz
series. These soils have a loamy sand surface layer,
stratified sand to very fine sandy loam underlying
layers, and at a depth between 40 and 60 inches a silt
loam or silty clay loam layer 2 to 6 inches thick. The
soils are somewhat excessively drained. Slopes are 0
to 2 percent. The annual rainfall is 12 to 20 inches,
and the frost-free season is 230 to 350 days. Permeabil-
ity is moderate to slow in the substratum. Runoff is
slow, and the erosion hazard is slight. Available water
capacity in the 60-inch root zone is 5.0 to 6.0 inches.

These soils are suited to irrigated row crops, straw-
berries, field crops, and citrus.

These soils can be irrigated with little risk of damage
from erosion. Because of the coarse texture and the
droughtiness, frequent, light irrigation is needed.
Leveling for irrigation is not a problem if the cuts
leave adequate root space above the moderately fine
substratum.

Organic matter is rapidly depleted in these soils. It
can be supplied by growing green manure crops, re-
turning crop residue to the soil, and applying livestock
manure.

CAPABILITY UNIT IIs-3 (19}

This unit consists of soils of the Cropley and Omni
series on fans and in basins. These soils formed in
alluvium. Both are clay throughout, The Cropley soil
is well drained. The Omni soil has altered drainage and
a water table at a depth of 60 inches or lower. Slopes
are 0 to 2 percent. The shrink-swell potential is high.
The annual rainfall is 10 to 20 inches, and the frost-
free season is 280 to 340 days. Permeability is slow.
Runoff is very slow to slow, and the erosion hazard is
none to slight. Available water capacity is 8.0 to 12.0
inches.

These soils are suited to irrigated row crops, field
crops, and dryland barley.

Growing green manure crops, utilizing all crop

residue, and applying livestock manure improve soil
tilth and increase the supply of organic matter. Erosion
is no problem, but adequate control for irrigation run-
off is needed.

These soils are difficult to work and can be worked
within only a narrow range of moisture content. If
they are cultivated when dry, large hard clods form.
If they are cultivated when wet, the soil structure is
easily damaged.

CAPABILITY UNIT IIle-1 (19)

This unit consists of fine sandy loams, sandy loams,
and clay loams. These are soils of the Balcom, Botella,
Capistrano, and Ramona series. Balcom soils formed
in weathered calcareous sandstone or shale. Botella
and Capistrano soils formed in alluvium on fans and
flood plains, mostly in small valleys. Ramona soils
formed in granitic alluvium on terraces. Slopes are 2
to 15 percent. These soils are well drained. The annual
rainfall is 12 to 25 inches, and the frost-free season is
240 to 350 days. Runoff is slow to medium, and the
erosion hazard is moderate to high. Roots can penetrate
to a depth of 26 to 36 inches in Balcom soils and to a
depth of 60 inches or more in the other soils. Available
water capacity is 4.0 to 6.0 inches in Balcom soils and
5.5 to 11.5 in the others.

These soils are suited to row crops, field crops, and
citrus. Capistrano soils are also suited to avocados.
Balcom soils are moderately high in lime, which can
cause iron chlorosig in some crops.

Sprinklers, drip systems, and furrows on the con-
tour are most satisfactory in irrigating. Erosion is the
major problem. Tillage across the slope or on the con-
tour reduces runoff and the risk of erosion.

Stubble mulching and returning all crop residue
reduce runoff, maintain soil tilth, and improve water
intake. Annual winter cover crops and minimum tillage
improve water intake and reduce the risk of erosion in
citrus and avocado groves.

CAPABILITY UNIT Iile-3 (19)

This unit consists of soils in the Myford and Rincon
series. These soils formed on terraces. Slopes are 2 to
15 percent.

Myford soils have a sandy loam surface layer and a
sandy clay or sandy clay loam subsoil. They are moder-
ately well drained, have a 20- to 30-inch effective root-
ing depth, and have an available water capacity of
3.0 to 5.5 inches. Permeability is very slow in the
subsoil, and a perched water table is likely to form
after excessive irrigation or rainfall.

Rincon soils have a clay loam surface layer and a clay
loam or clay subsoil that is slowly permeable. They
are well drained. Roots commonly extend to a depth of
60 inches or more, and the available water capacity is
9.0 to 11.0 inches.

The annual rainfall is 12 to 20 inches, and the frost-
free season is 270 to 350 days. Runoff is slow to me-
dium, and the erosion hazard is slight to moderate.

Myford soils are best suited to irrigated pasture and
dryvland grazing. Rincon soils are suited to citrus and
to many row and field crops.

Sprinklers, drip systems, and furrows on the contour
are satisfactory in irrigating. Overirrigation and the
resulting perched water table should be avoided. Con-
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trolling runoff is needed. Erosion is a problem, espe-
cially during the rainy season, unless the soil is
protected by a plant cover. Tillage should be across the
slopes or on the contour. Land leveling should be
avoided because deep cuts expose the clayey subsoil.

Additions of organic matter improve soil structure
and tilth. Annual winter cover crops and minimum
tillage improve water penetration and reduce the risk
of erosion in citrus groves.

CAPABILITY UNIT Iile-4 (19)

The one soil in this unit is Modjeska gravelly loam,
2 to 9 percent slopes. This well drained soil is on
terraces. It formed in alluvium from mixed sources.
The annual rainfall is 14 to 20 inches, and the frost-
free season is 280 to 330 days. Permeability is moder-
ate. Roots easily penetrate to a depth of 60 inches or
more, even though the subsoil is very cobbly. Avail-
able water capacity is 4.5 to 6.0 inches.

This soil is suited to citrus, avocados, barley, pasture,
and shallowly cultivated row and field crops.

Sprinklers and drip systems are most satisfactory
in irrigating. Frequent, light irrigation is needed. Land
leveling is impractieal because the subsoil is very cob-
bly. Erosion is a problem especially during the rainy
season. Tillage should be across the slopes or on the
contour.

Additions of organic matter improve soil structure
and tilth. Annual winter cover crops and minimum
tillage improve water penetration and reduce the risk
of erosion in citrus and avocado groves.

CAPABILITY UNIT Ilie-3 €19)

This unit consists of clays on foothills. These are
soils of the Alo, Ale variant, and Bosanko series. They
formed in weathered calcareous sandstone and shale.
They are well drained. Slopes range from 9 to 156
percent. The annual rainfall is 12 to 20 inches, and the
Trost-free season is 280 to 350 days. Permeability is
slow. Runoff is medium, and the erosion hazard is
moderate. Roots can penetrate to a depth of 24 to 40
inches. Available water capacity is 3.0 to 7.0 inches.

These soils are suited to row crops planted on the
contour and to drvland barley. They are moderately
well suited to citrus.

Sprinklers, drip systems, and furrows on the contour
are satisTactory in irrvigating. Slow water intake, water
runoff, and erosion are problems on these soils. Tillage
should be done when soil moisture conditions are
optimum to avoid puddling or the formation of large
hard clods.

Addition of organic matter improves soil strueture
and tilth. Stubble mulching reduces the risk of erosion
on barley fields. Annual winter cover crops and mini-
mum tillage improve water penefration and reduce the
erosion hazard in citrus groves.

CAPABILITY UNIT IlIw-6 (19)

In this unit are soils of the Omni series and Thapto-
Histic Fluvaquents. These soils are on flood plains and
in basins. Slopes are 0 to 2 percent. Omni soils are clay
throughout. Thapto-Histic Fluvaquents are mainly clay
loam and silty clay over peat. All are poorly drained
-and have a water table at a depth of 24 to 40 inches.
All are moderately affected by salts. The annual rain-

fall is 12 to 14 inches, and the frost-free season is 280
to 350 days. Permeability is slow. Runoff is very slow
to slow, and the erosion hazard is none to slight. Roots
can easily penetrate as far down as the water table. In
drained areas the available water capacity is 6.0 to
12.0 inches.

These soils are suited to moderately salt tolerant
row crops and field crops. They are not suited to deep
rooted crops and citrus or avocado trees. In places
open ditches and tile drains are needed to lower the
water table.

Erosion is no problem. Occasional overflow and pond-
ing are hazards. Water disposal systems are needed in
some areas. Irrigation should be regulated to supply
enough water for crops and to avoid raising the water
table. Occasional excessive irrigation is needed to leach
excess salts from the root zone.

Growing green manure crops, returning all crop
residue to the soil, and applying livestock manure help
to maintain soil tilth and structure.

CAPABILITY UNIT Iifs-3 (19)

The one soil in this unit, Myford sandy loam, thick
surface, is on terraces. It formed in alluvium. The
subsoil is a very slowly permeable, dense sandy clay.
Slopes are 0 to 2 percent. This soil is moderately well
drained. The annual rainfall is 12 to 20 inches, and the
frost-free season is 270 to 350 days. Runoff is slow, and
the erosion hazard is slight. Roots can easily penetrate
the 20- to 30-inch surface layer, but few roots extend
into the subsoil. Available water capacity is 8.0 to 5.5
inches in the 20- to 30-inch effective rooting depth.

This soil is best suited to irrigated pasture, dryland
pasture, and barley. Good irrigation management is
important. Irrigation water must be applied carefully
to avoid saturating the soil above the clayey subsoil.
Land smoothing should be done carefully to avoid ex-
posing the clayey subsoil.

Growing green manure crops, returning all crop
residue to the goil, and applying livestock manure main-
tain or improve the soil tilth, structure, and fertility.

CAPABILITY UNIT IIs—4 (19)

This unit consists of loamy sands and gravelly loams
of the Corralitos, Marina, Metz, and Modjeska series.
Corralitos and Metz soils formed in alluvium on flood
plains and fans in small valleys. Marina and Modjeska
soils formed on terraces. These soils are somewhat ex-
cessively drained and well drained. Slopes are 0 to 5
percent. The annual rainfall is 12 to 20 inches, and the
frost-free season is 230 to 365 days. Permeability is
rapid to moderate. Runoff is slow, and the erosion
hazard is slight. Roots penetrate to a depth of 60
inches or more. Available water capacity is 3.5 to 6.0
inches.

These soils are suited to irrigated row crops, field
crops, citrus, and avocados. Most of the strawberries
grown in this area are on Corralitos and Metz soils.

Proper irrigation management is essential. Frequent
irrigation is needed because of the low water capacity
and the rapid intake. Land leveling can be done on
Corralitos, Metz, and Marina soils without exposing
unfavorable materials. The subsoils of Modjeska soils
are too cobbly for leveling.

Growing green manure crops, using all crop residue,
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and applying livestock manure help to maintain soil
tilth and structure.

CAPABILITY UNIT IVe-1l (19)

This unit consists of well drained sandy loams, loams,
and clay loams on uplands and terraces. These are
soils of the Anaheim, Balcom, Blasingame, Capistrano,
Soper, Escondido, Nacimiento, Ramona, Modjeska,
and Vista series. Some are gravelly. Anaheim, Balcom,
Nacimiento, Blasingame, Escondido, Soper, and Vista
soils formed in weathered sandstone or shale, granitic
conglomerates, or metamorphosed sandstone on foot-
hills. Capistrano and Ramona soils formed in granitic
alluvium on terraces and fans. Slopes are 9 to 30 per-
cent. The annual rainfall is 12 to 25 inches, and the
frost-free season is 225 to 350 days. Permeability is
moderately rapid to moderately slow. Runoff is medium
to rapid, and the erosion hazard is moderate to high.
Roots can penetrate to a depth of 24 to 40 inches in
the upland soils and to a depth of 60 inches or more
in the terrace soils. Available water capacity is 3.0 to
10.0 inches.

These soils are suited to eitrus and irrigated row
crops planted on the contour and to barley. Anaheim
loam and Vista soils are suited to avocados. Balcom
soils are moderately high in lime, which can cause iron
chlorosis in some crops. Currently most of the acreage
ig not used for cultivated crops. It is used mainly for
grazing.

Sprinklers and drip systems are most satisfactory
in irrigating. Erosion is the major problem. Tillage
should be on the contour to reduce runoff and the rigk
of erosion.

Returning all erop residue and stubble to the soils
reduces runoff, maintains soil tilth, and improves water
intake. Annual winter cover crops and minimum till-
age improve water intake and reduce the risk of erosion
in citrus and avocado groves.

CAPABILITY UNIT IVe-3 (19)

This unit consists of sandy loams, gravelly sandy
loams, and clay loams on terraces. These are soils of
the Myford, Rincon, and Yorba series. Myford soils
have a very slowly permeable subsoil and are moder-
ately well drained. Rincon and Yorba soils have a
slowly permeable subsoil and are well drained. Slopes
are 0 to 30 percent. The annual rainfall is 12 to 20
inches, and the frost-free season is 270 to 350 days.
Runoff is medium to rapid, and the erosion hazard is
moderate to high. Roots in the Myford and Yorbha soils
easily extend from 9 to 19 inches, but few roots extend
into the subsoil. Available water capacity is 2.0 to 5.0
inches. Roots in the Rincon soils commonly extend
from 40 to 60 inches or more, even though the subsoil
impedes root growth. Available water capacity is 9.0
to 11.0 inches.

Myford and Yorba soils are best suited to irrigated
pasture or dryland grazing. Rincon soils are suited to
citrus, irrigated row crops, and barley planted on the
contour.

Sprinklers and drip systems are most satisfactory
in irrigating. Overirrigation is likely to cause a perched
water table. Runoff should be controlled. Erosion is a
problem, especially during the rainy season unless the

soil is protected by a plant cover. Tillage should be on
the contour.

Additions of organic matter maintain or improve
soil structure and tilth. Annual cover crops and mini-
mum tillage improve water penetration and reduce
the risk of erosion in citrus groves.

CAPABILITY UNIT IVe-5 (19)

The soils in this unit are clays that formed on foot-
hills in material weathered from calcareous sandstone
and shale. These are soils of the Alo and Bosanko
series and the Alo variant. They are well drained.
Slopes are 15 to 30 percent. The average annual rain-
fall is 12 to 20 inches, and the average annual growing
season is 280 to 350 days. Permeability is slow. Runoff
is rapid, and the erosion hazard is moderate to high.
The effective rooting depth is 24 to 36 inches. Available
water capacity is 3.5 to 6.0 inches. Also in this unit
are areas of the moderately slowly permeable, well
drained Balcom clay loam, which is mapped with Bos-
anko clay.

These soils are suited to citrus and grain and, to a
limited extent, to row crops planted on the contour.

Sprinklers or drip systems are most efficient in ir-
rigating. Contour furrows can be used if properly
managed. The intake rate is slow affer the soil has
been watered. All tillage should be on the contour to
reduce the risk of erosion. It can be performed within
only a narrow range of moisture content. If the soil
is dry when {tilled, large clods form ; if wet, the surface
compaects and seals over.

Additions of organic matter improve soil structure
and tilth. Stubble mulching reduces the risk of erosion.
Annual winter cover crops and minimum tillage im-
prove water penetration and reduce the risk of erosion
in orchards.

CAPABILITY UNIT I1Vs-4 (19}

The one soil in this unit, Marina loamy sand, 2 to 9
percent slopes, formed on terraces near the coast in
old eolian sands. It is somewhat excessively drained.
The annual rainfall is 12 to 15 inches, and the frost-
free season is 320 to 365 days. Permeability is mod-
erate. Runoff is slow to medium, and the erosion hazard
is slight to moderate. Roots penetrate to a depth of
60 inches or more. Available water capacity is 3.5 to
5.0 inches.

This soil is suited to irrigated row crops, citrus, and
avocados. Most of the acreage, however, is now under
urban development.

Sprinkiers and drip systems are most satisfactory in
irrigating. Frequent, light irrigations are required he-
cause of the low available water capacity. Tillage
should be across the slope or on the contour.

Additions of organic matter maintain or improve
so0il structure and tilth. Annual winter cover erops and
minimum tillage improve water penetration and reduce
the risk of erosion in citrus and avocado groves.

CAPABILITY UNIT VIe-1 (19}

This unit consists of loamy sands and eclays on ter-
races and uplands. These are soils of the Alo, Anaheim,
Balcom, Blasingame, Bosanko, Chesterton, Cieneba,
Escondido, Myford, Nacimiento, San Andreas, Soper,
Vista, and Yorba series and the Alo variant. These
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soils are moderately well drained and well drained.
Slopes are 2 to 50 percent. The annual rainfall is 12
to 25 inches, and the frost-free season is 200 to 350
days. Permeability is very slow to moderately rapid.
Runoff is medium to rapid, and the erosion hazard is
moderate to high. Roots can penetrate from 10 to 40
inches. Available water capacity is 1.0 to 7.0 inches.

These soils are suited to range, watershed, and wild-
life habitat. All but Chesterton, Cieneba, Myford, and
Yorba soils are moderately suited to citrus. Cieneba,
San Andreas, and Vista soils are suited to avocados.

Sprinklers and drip systems are most satisfactory
in irrigating groves. Runoff and erosion are major
problems. Cover crops and nontillage are the most
suitable methods of erosion and runoff control in citrus
or avocado groves.

Proper range management is needed to increase the
quality and quantity of desirable plants for forage, to
provide cover for erosion control, and to reduce runoff.
Seeding of burned areas with suitable grasses and
legumes may be necessary to replace the vegetation
needed for erosion control and grazing.

CAPABILITY UNIT ¥is-1 (19}

This unit consists of sandy loams, loamy sands,
loams, and clay loams. These are soils of the Balcom,
Blasingame, Cieneba, Gabino, Scboba, Vista, and
Yorba series. Scboba soils, on alluvial fans and flood
plains, are excessively drained. Yorba soils, on ter-
aces, are well drained. The rest, on uplands, are well
drained or somewhat excessively drained. They formed
in material weathered from sandstone, shale, granite,
or metamorphic rock conglomerate. Some soils in this
unit are mapped with Rock outcrop. Some are stony or
cobbly. Slopes are 0 to 50 percent. The annual rainfall
ig 12 to 25 inches, and the frost-free season is 200 to
350 days. Permeability is moderately rapid to slow on
the uplands and terraces and very rapid on the fans
and flood plains. Soboba soils have an available water
capacity of 2.0 to 3.0 inches in the 60-inch root zone.
Yorba soils have an effective rooting depth of 9 to 18
inches for many plant roots and an available water
capacity of 4.0 to 5.0 inches. The remaining soils have
an effective rooting depth of 15 te 40 inches and an
available water capacity of 2.0 to 6.0 inches. Runoff
is slow to medium on Soboba soils, and the erosion
hazard is slight to moderate. On the other soils runoff
is medium to rapid, and the ervosion hazard is high.

All but Yorba soils are suited to citrus. Cieneba,
Soboba, and Vista soils ave suited to avocados. All are
suited to and used as range, watershed, and wildlife
habitat. The Rock outcrop, stones, and cobbles associ-
ated with these soils somewhat limit the use of normal
farm machinery.

Sprinklers or drip systems are the most satisfactory
in irrigating citrus or avocados. Cover crops and no
tillage in the citrus and avocadoe groves reduce runoff
and the risk of erosion.

Proper range management is needed to maintain
an adequate vegetative cover, to increase the guantity
of forage, and to reduce the erosion hazard. These
soils can be seeded to suitable annual grasses and forbs.

CAPABILITY UNIT Vile-
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Posas, Myford, Soper, and Vista series. Myford soils
are on terraces. The rest are on uplands. The upland
soils are somewhat excessively drained or well drained;
Myford soils are moderately well drained. Slopes are
15 to 75 percent on the upland soils and 9 to 30
percent on Myford soils. The annual rainfall is 12 to
25 inches, and the frost-free season is 200 to 350 days.
Runoff is rapid to very rapid, and the erosion hazard is
high to very high. Roots penetrate from 5 to 40 inches.
Available water capacity is 0.75 to 6.5 inches.

These soils are suited to range, wildlife, watershed,
and recreation. Runoff and erosion are the main
hazards.

Proper grazing is needed to increase the quantity of
desirable plants and usable forage. Maintaining an
adequate cover of plants also helps to control erosion
and runoff. Seeding burned areas should be done only
for erosion control.

CAPABILITY UNIT Vile-1

The only soil in this unit is Laughlin gravelly loam,
30 to 50 percent slopes. This well drained soil formed
in material weathered from metamorphic rock. It is
in mountainous areas. The annual precipitation, in-
cluding a few light snowfalls, is 20 to 30 inches. The
frost-free season is 150 to 180 days. Roots can easily
penetrate from 24 to 40 inches. Available water capac-
ity is 3.0 to 6.0 inches.

This so0il is suited to grazing, wildlife, recreation,
and watershed. Runoff and erosion are the main
hazards.

Proper grazing is needed to increase the quality
and quantity of desirable plants for forage. It also
provides cover for erosion control and reduces runoff.

Seeding burned areas with suitable annual grasses
and legumes helps in erosion control.

(20)

CAPABILITY UNIT VIEL-1 (19)

This unit consists of sandy loams and loams of the
Blasingame, Cieneba, Iixchequer, Soper, and Yorba
series. These are well drained and somewhat excessively
drained soils. Yorba soils are on terraces, and the other
goils are on mountains or foothills. Slopes are 9 to 30
percent on Yorba soils and are 15 to 75 percent on the
upland soils. Some of these soils are mapped with Rock
outerop. Some are stony or cobbly. The Rock outcrop,
stones, or cobbles cover 10 to B0 percent of the sur-
face area. The annual precipitation is 12 to 25 inches,
and the frost-free season is 200 to 350 days. Roots can
penetrate easily from 5 to 32 inches. Available water
capacity is 0.75 to 4.5 inches. Runoff is rapid, and the
erosion hazard is high.

These soils are suited to range, wildlife, watershed,
and recreation. Erosion and surface rocks, stones, and
cobbles are the main hazards.

Proper grazing is needed to maintain the forage
and reduce the erosion hazard. The vocks, stones, and
slopes preclude the use of any equipment. Seeding is of
value only for erosion control. It is not economically
feasible to improve the grazing capacity of these soils.

CAPABILITY UNIT VIEs-1 (20}

Only Tollhouse-Rock outerop complex, 30 to 75 per-
cent slopes, is in this unit. 1t is on uplands. The surface
area is about 10 percent Rock outcrop, The Tollhouse
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soil formed in material weathered from granodiorite.
It is excessively drained. It is coarse sandy loam
throughout. The annual precipitation, including a few
light snowfalls, is 20 to 30 inches, and the frost-free
season is 150 to 180 days. Roots can easily penetrate
from 7 to 18 inches. Some tree and brush roots extend
much deeper into the weathered granodiorite. Avail-
able water capacity is 1.0 to 2.0 inches.

This unit is suited to wildlife habitat, watershed,
recreation, and limited grazing. Runoff and erosion
are the main hazards.

Controlling grazing helps to maintain an adequate
plant cover for control of runoff and erosion. Seeding
in burned areas should be done only for erosion control.

CAPABILITY UNIT VIw-1 (19)

This unit consists of Beaches, Riverwash, and Tidal
flats. Beaches are sandy, gravelly, or cobbly coastal
shores. Tidal flats are nearly level, poorly drained,
stratified clayey to sandy deposits that are adjacent to
bays and lagoons along the coast and are high in salts.
Both are subject to tidal action and may be at least
partly inundated by high tides. Riverwash consists of
sandy, gravelly, cobbly, stony, and bouldery deposits,
along stream channels, that are subject to stream over-
flow.

Areas in this unit support little or no vegetation.
They are suited to wildlife and recreation but have
little or no agricultural value. Riverwash is a valuable
source of sand and gravel for construction material.

Soil removal or deposition is a hazard during floods
and storms. Protecting existing vegetation in these
areas, maintaining dikes on Beaches, and protecting
and realigning stream channels in areas of Riverwash
reduce the removal and deposition hazards.

CAPABILITY UNIT VIIIs-1 (19)

This unit consists of Pits, open excavations from
which soil and underlying material, generally sand or
gravel, have been removed. The remaining material
generally has low fertility and supports little or no
vegetation. It has no agricultural value. The water that
collects in Pits recharges the ground water.

Major problems are runoff and erosion and flooding
in stream channel areas, Pits can be protected by use
of mulches; fertilized plant cover, diversion ditches;
and in stream channel areas, streambank protection or
channel realignment.

Storie Index?®

The soil mapping units o eq are rated ac-
cording to the Storie index [(10, 77)| This index ex-
presses numerically the relati e of suitability

of a soil for general intensive farming. The rating is
based on soil properties and characteristics only. Other
factors that might determine the desirability of grow-
ing certain plants in a given locality, such as avail-
ability of water for irrigation, climate, and distance
from markets, are not considered. Therefore, the index
should not be considered as a direct indicator of land
value. Where economic factors are known to the user,
however, the index provides additional objective infor-
mation for land tract value comparisons.

? Prepared by GORDON L. HUNTINGTON, lecturer and soil spe-
cialist, University of California, Davis.

Four general factors are considered in the index
rating. The factors are (A) the characteristics of the
soil profile and soil depth; (B) the texture of the
surface soil; (C) the dominant slope of the soil: and
(X) other factors more readily subject to management
or modification. In Orange County the X factors in-
clude drainage, salinity, alkalinity, general nutrient
level of the soil, and erosion. For some soils more than
one X factor may be involved.

Bach of the four general factors is evaluated on the
basis of 100 percent. A rating of 100 percent expresses
the most favorable or ideal condition for crop produc-
tion; lower percentage ratings express less favorable
conditions for crop production. Factor ratings are
selected from tables prepared from data and observa-
tions that have related soil properties to plant growth
and crop yieldw

The index rafing for a soil is obtained by multiply-
ing the three factors, A, B, and C with one or more
X factors; thus, any factor may dominate or control
the final rating. For example, Omni silt loam, drained,
has a deep, slowly permeable profile, warranting a
rating of 70 percent for factor A; a readily workable
surface texture, warranting a rating of 100 percent for
factor B; and a smooth, nearly level surface, justifying
a rating of 100 percent for factor C. This soil is mod-
erately well drained and slightly saline-alkali affected,
which warrants respective ratings of 90 and 80 percent
or a combined rating of 72 percent for factor X. Mul-
tiplying these four factors gives an index rating,
rounded to the nearest whole number, of 50 percent for
this Omni soil. If the saline-alkali problem is corrected,
the Storie index should be reevaluated by assigning a
value of 90 to the X factor to reflect the changed
condition, assuming that the soil remains moderately
well drained.

Soil complexes mapped in this area, for example,
Blasingame-Vista complex, are rated according to the
appropriate factors for the dominant soils in each unit.
Thus, the index ratings reflect the proportions of the
dominant soils in a complex or the proportions of dif-
ferent soils in a tract or field. The latter is done by an
acreage-weighted averaging of the Storie index values
of the different soils in a tract or field.

Soils are graded according to their suitability for
general intensive farming as shown by their Storie
index ratings. The following tabulation shows the six
grades and the range in index ratings:

Index rating

Grade 1.......... ... ... ..., ... 80 to 100
Grade 2....... .. ... ... ... ... ... 60 to 79
Grade3..................... ... .. 40 to 59
Graded....................... .. . 20 to 39
Gradeb.. ... ... .. ... ... ... ... . 10 to 19
Grade 6. ....... ... ... . . . .. ... Less than 10

Soils in grade 1 are excellent and are very well
suited to general intensive farming. Grade 2 soils are
good and are well suited to general farming, but are
not so desirable as soils in grade 1. Grade 3 soils
are only fairly well suited, grade 4 soils are poorly
suited, and grade 5 soils are very poorly suited. In grade
6 are soils and miscellaneous areas that are not suited
to farming.
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Estimated Yields and Crop Management*

This section describes management that is necessary
to obtain the yields shown inManagement
and estimated yields are based 0T ODUSer ations made
by the Soil Conservation Service and the University of
California Agricultural Extension Qervice, and from
the Agricultural Commissioner’s Annual report for
Orange County. They are also based on current tech-
nology and plant varieties. New developments in plant
breeding, insect and disease control, irrigation meth-
ods, and other forms of management will eventually
rgqlléire revision of suggested practices and predicted
vields.

The estimates shown in are averages that
can be expected over a period of years. In any given
year, yields may be considerably higher or lower than
the average. If little or no information was available
on yields of a given crop on a particular soil, estimates
were made by comparing this soil with similar soils
for which yield information was available. No esti-
mates are given for miscellaneous areas, or for soils not
considered suitable, or generally not used for any crops
listed. [Table 2 Jshows only the crops that are most
extensively grown or that are highest in cash value.

On the following pages, the eneral management
1 |

needed for each crop listed in[table 2]is described.

All requirements for plant nu tients are for the
elemental form:; for example, pounds per acre of
the element phosphorus. The gross irrigation use is the
total annual plant need per acre less the average effec-
tive precipitation. Yearly and seasonal climatic varia-
tions greatly affect total water requirements and
irrigation frequencies of listed crops.

It is assumed that the vields listed in[table 2 fwere
obtained under the optimum level of management. The
optimum or best level of management known is that
level which, according to experience, field trials, and
research findings, would give the highest possible re-
turns, and is within the capabilities of most farmers
and ranchers in the survey area. This includes planting
the best adapted and most desirable crop varieties
and tilling, planting, fertilizing, pruning, thinning, ir-
rigating, and harvesting at proper times and in ade-
quate amounts. Specific recommendations on the kind
and amount of fertilizer to apply, irrigation water man-
agement, suitable varieties, herbicide and insecticide
use, and other production information can be obtained
from the local Soil Conservation Service or the Agri-
cultural Extension Service.

Asparagus

Asparagus can be planted by direct seeding or crown
transplanting Rows are spaced b feet apart.
The variety now used is UC 72. Planting is in March
or April and harvesting is from February to July.
Harvest is by hand every 1 to 3 days, depending on
weather. Medium textured to fine textured soils are
preferable. About 2 to 3 acre-feet of water are applied.
From 400 to 800 cubic feet of chicken manure is ap-
plied either before or after harvest. An additional 200
to 250 pounds of nitrogen is water run for sidedressings

s faroLp W. OTTo and T. A. HaLgs, farm advisors, Coopera-
tive Extension Service, University of California, provided
technical information.

during fern growth. In fall or winter, the fern is cut
and incorporated into the beds. A herbicide is applied
before harvest to control weeds.

Avocados

Three varieties of avocado are presently used in
commercial plantings, the Hass, the Fuerete, and the
Bacon. The Hass variety consistently produces larger
quantities of high quality fruit that is picked from
April to August but is the least tolerant of low tempera-
tures. The Fuerete produces high quality fruit that is
picked from November to April but has an erratic
bearing habit, partly because it requires cross pollina-
tion. The Bacon produces lower quality fruit that is
picked from November to February and is often used
in areas of cold climate because of its tolerance. It is
also used as windbreaks because of its tall, upright
growth.

A typical Hass-Fuerete planting is 124 trees per
acre on a 16 by 22 foot area. Every other tree will be
pulled 8 years after planting.

Most widely used rootstocks are of Mexican varieties,
such as Topa Topa, Ganter, Mexicola, and others. Root-
stocks that are tolerant of avocado root rot fungus
(Phytophthora cinnwmomi) are being investigated.
Rootstocks of the Guatemalan variety are not suited
to most soils in Orange County because of their sus-
ceptibility to chlorosis. Soils that are somewhat poorly
drained or slowly or very slowly permeable in the
subsoil should be avoided because the fungus-causing
root rot is associated with wetness. There is no cure
after the trees are infected.

Production of fruit generally starts during the
fourth year after field planting, and peak production
occurs between the 10th and 18th year of age. Orchard
life expectancy (between 15 and 40 vyears) is deter-
mined more by risk of root rot disease than by all other
factors combined. Because of the shallow rooting char-
acteristic of the avocado, there is no cultivation, thus
permitting the fallen leaves to form a mulch under the
trees.

Irrigation water 214 to 314 feet deep, containing less
than 75 to 100 parts per million (ppm) chloride, 50
percent exchangeable sodium, and 800 or 900 ppm total
dissolved salts is used annually.

Furrows, sprinklers, and drip systems are the meth-
ods of irrigation. Leaching is required occasionally to
remove salts from the root zone.

Nitrogen fertilization is required at the rate of 100
to 200 pounds per acre per year, applied in January or
February for all varieties except Hass. For Hass, it is
applied half in January and February and half in
June. Zinc foliar sprays are sometimes required for
soils that are deficient in zine.

Insect and mite control is maintained by biological
methods. No insecticides are applied.

‘Annual leaf analysis and tensiometers are the mod-
ern techniques for soil moisture and nutrition level
control.

Celery

Celery is transplanted from August to April, and it
is harvested by hand once over from November to
June. Fieldwork includes disking the previous crop,
subsoiling twice, plowing, landplaning, pre-irrigation,
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TABLE 2.—Yields per acre of principal crops
[Estimates are only soils that are widely used for crops listed. Absence of data indicates crops n
i | T
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TABLE 2.— Yields per acre of principal erops—Continued

i [
Soil name and Oranges, e e e e - Straw- Sweet ™ )
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disking twice, renovation, furrowing out, and a second
pre-irrigation just before transplanting. Medium tex-
tured to fine textured soils are preferred so that a
relatively high moisture eontent can be maintained
throughout the growing season and the occurrence of
blackheart ean be prevented. Varieties grown in the
survey area are Utah 52-70—R-Strain and Calmario.

Six hundred cubic feet of chicken manure ave applied
before planting. About 110 pounds of phosphorus and
210 pounds of potassium are sidedressed in two appli-
cations, and 200 to 500 pounds of nitrogen are side-
dressed in two applications. A herbicide is applied for
weed control before or after transplanting. Single-hand
hoeing is common. From 2 to 5 acre-feet of water is
used in 8 to 15 applications. The amount used depends
on the temperature.

About 375 flats, 100 plants per flat, are transplanted
per acre. Rows are 24 to 26 inches apart. Celery is
commonly spraved for worms, leafhoppers, and Septo-
ria blight. The 1-month rest period, in July, when no
celery is left standing prevents western celery mosalc
virus.

Oranges

Commercial production of citrus depends on proper
site and variety selection. In Orange County, almost
all oranges arve Valencia. Site selection is not so critical
as it is for avocados sinee the Valencia orange toler-
ates fine textured soils, for example, Alo soils, and is
less sensitive to cold temperatures.

The number of trees planted per acre varies, but
generally Valencia oranges are on 18- by 22-foot spac-
ing with 110 trees per acre. Volunteer cover ¢rops on
hillside orchards are controlied by mowing.

Rootstock and scion selection are preventive mea-
sures for disease control. Rootstock wvarieties are
selected for vigorous growih, cold resistance when
mature, and some tolerance to nematodes and to brown
rot gumosis and tristeza (quick decline). Such diseases
as exocortis, a virus disease, are avoided by selection of
virus free budwood.

Weeds are controlled by herbicides. Nitrogen fertil-
ization, both soil and foliar applications, is required at

the rate of 100 to 150 pounds per acre per year. Zinc
and manganese sprays are also required in most areas
on a regular basis. Occasionally there are potassium,
magnesium, copper, and iron deficiencies.

Trrigation water is applied through furrows, sprink-
lers, and more recently, drip systems. Chlorosis (iron
deficiency) on soils with a high lime content can be
diminished by careful water management to prevent
overirrigation. Generally, the more successful growers
use the modern techniques, annual leaf analysis and
tensiometers, in controlling levels of soil moisture and
nutrition. About 3 acre-feet of water is applied per
year.

Another modern fechnique used for pest manage-
ment in citrus calture is called integrated pest control,
where natural or imported pest predators are permitted
to control insect pests. Conventional pest control has
included chemical and oil spray applications for brown-
soft secale, black scale, citrus thrips, citrus red mites,
aphids, and mealybugs.

Strawberries

Preplant soil leveling and fumigation, transplanting,
fertilization, irrigation, mulching, pruning, and weed
control are needed for strawberries. Management vay-
ieg with summer and winter plantings.

Land preparation consists of leveling to zero grade
and forming furrows. Then the field is fumigated with
methyl bromide-chloropicrin gas under sealed plastic
tarping for 24 to 48 hours. Beds and furrows are then
formed on 42- to 44-inch centers with 6-inch deep
furrows [(fig. 5).

Transplanting dates for summer plantings are
through August; winter plantings are from October
20 to November 10. Plant densities for the 42- to 44-
inch beds are nearly 23,000 plants per acre for summer
plantings and 35,000 to 50,000 for winter plantings.
The transplants are grown and imported from northern
California nurseries. The varieties are Tioga and Tufts.

Havvesting of the winter planting can begin as
early as the end of February. The advantage of early
harvest of the winter planting is gained through the
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Figure 4.—Asparagus on Mocho sandy loam, 0 to 2 percent slopes.

sacrifice of maximum total yield. Harvesting of some
summer plantings will begin late in March.

Irrigation consists of sprinkling during the plant
establishment periods and furrows after the applica-
tion of plastic mulch in January. Frequency of ir-
rigation during the harvesting season varies from 4 to
7 days. Total water used is 4 to 5 feet. Nitrogen is
applied at the rate of 150 to 250 pounds per acre as
preplant placement, as topdressing, or in irrigation
water. Mites are controlled by spraying.

Sweet corn

Sweet corn is planted from about February 1 to
August 1 and is harvested by hand or machine from
July to October. Cultural practices include disking,
plowing, disking twice, and pre-irrigation. Soils that
range from sandy loam to clay are used for sweet corn.
Ten pounds of seed per acre are planted in rows spaced
32 inches apart. Jubilee is the main variety in Orange
County. Bonanza, another variety, is planted in areas
where sugarcane mosaic disease is a problem.

About 22 to 32 pounds of phosphorus and 15 to 20
pounds of nitrogen generally are banded below the
seed at planting. Then 100 pounds of nitrogen are side-
dressed when plants are 1 foot tall. An additional 60

to 120 pounds of nitrogen is applied in water after
plants begin to tassel.

About 2 acre-feet of water is applied in at least 3 or
4 irrigations. A herbicide can be used for weed control.
Earworms are controlled by a pesticide spray every 2
or 3 days from the start of silking, for a total of five to
seven sprayings.

Tomatoes

Tomatoes are normally seeded from February 1 to
May. They are planted at the rate of 14- or 34-pound of
seed per acre. Canning tomatoes are harvested once by
machine between July and October. Tomatoes grown
for fresh market may be planted slightly earlier than
those grown for processing and are transplanted under
hot caps.

Cultivation consists of disking the previous crop,
plowing, applying 300 to 400 cubic feet of chicken
manure, disking twice, landplaning, disking again,
spring tooth harrowing, cultipacking, forming beds,
and cultivating beds. Varieties are strains of VF145,
Cal J, VF315, VF134, and for fresh market, the H11
variety.

Medium textured to fine textured soils are preferred
for tomatoes. Rows are spaced 5 feet apart. For can-
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Figure 5.—Strawberries on San Emigdio fine sandy loam, 0 to 2 percent slopes.

ning tomatoes clumps of two to four plants are spaced
9 inches apart in the row. For fresh market tomatoes
single plants are spaced 11 to 18 inches apart in the
row, and stakes are placed between every other plant.

At thinning time, canning tomatoes are sidedressed
with 100 pounds of nitrogen. Staked tomatoes receive
250 to 400 pounds of nitrogen applied throughout the
season. From 2 to 3 acre-feet of water is applied in 3
to 7 applications depending on the soil and temperature.

Weeds are controlled with herbicides at planting
time and then by cultivation and hand hoeing during
the growing season. Worms and mites are controlled
by spraying.

Range*

About 45 percent of the survey area, or 263,000
acres, is rangeland and wildland. This land has not
been developed and is not used for agriculture. It has
a native or natural plant cover. It is useful for live-
stock grazing, wildlife habitat, watershed protection,
and outdoor recreation. The natural plant cover is
dominated by a mixture of grasses, grasses and brush,
brush, grasses and trees, or brush and trees.

This acreage does not include the poorly drained

* Prepared by IRVIN L. SEALANDER, range conservationist, Soil
Conservation Service,

soils near the coast, The poorly drained soils are con-
sidered wetland, not rangeland.

Range siles

Range sites are kinds of rangeland that differ in
the production of significantly different kinds or
amounts of vegetation and in their capability to main-
tain a dynamic equilibrium with their environment
unless they are seriously disturbed by overgrazing,
fire, insects, or other damage. This grouping is useful
for livestock management, brush management, and
outdoor recreation management.

The rangeland of the survey area has been classified
as eight range sites: Clayey, Shallow Clayey, Claypan,
Loamy, Loamy-Rock outerop complex, Shallow Loamy,
Shallow Loamy-Rock outerop complex, and Sandy.

For forage and wildlife habitat, plants can be classi-
fied as preferred, desirable, and undesirable. The pre-
ferred plants are the most palatable and nutritious.
The desirable plants are somewhat less palatable but
are readily grazed when high value plants are not
available.

Animals graze selectively seeking the preferred
plants. If grazing is not carefully regulated, the pre-
ferred plants are weakened or eliminated because they
are not allowed to produce seed. Desirable plants then
increase. If overgrazing continues, desirable plants are
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thinned out or eliminated and undesirable plants take
their place or the soil is left bare. Similarly, preferred
and desirable browse shrubs are thinned out or elimi-
nated by heavy grazing, frequently with damage from
wildfire.

The original vegetation was a mixture of perennial
and annual plants. Now, most of the important herba-
ceous forage is introduced annuals from the Mediter-
ranean region of Europe. These annuals grow during
cool weather. Thev use the availabie 20i] moisture, pro-
duce seed, and mature before the moisture evaporates.
They furnish highly nutritious forage in winter and
spring when they are green and growing, but their nu-
tritional value is low when they are mature.

Many species of the native shrubs ave food plants
for wildlife and livestock, Their principal growth also
is in winter and spring, but they retain their nutritive
value in summer and fall to a greater degree than the
annuals,

Not considered in estimating the range site potential
for kind or amount of vegetation is the influence of
fire, which is a significant factor in the establishment
and continuation of brush cover articularly that of

ﬂ‘\i

the chaparral plant community | This area has a
continuous history of recurring wildfires. Most of the
native brushy species generally regenerate from
sprouts or seed and so continue fo be dominated with
brush cover. Field investigation indicates that chapar-
ral matures in 50 to 75 years and tends to thin out
unless it is reburned. Improving the range site poten-
tial in chapavral plant communities would require brush
management and brush control.

Fire-induced chaparral is prevalent on most of the
Loamy and Shallow Loamy sites, including the Rock-
outcrop complexes. The Sandy, Claypan, and Shallow
Clayey sites frequently have open to dense cover. The
Clayey site is predominantly grass.

On the following pages each range site iz described,
the forage plants are named, and the total annual vield
of herbage and of forage available to livestock is esti-
mated for favorable and unfavorable vears. The pro-
duction for forage is not fo be interpreted as gsable
forage. The estimates show the total vield in air-dvy
weight for sites that have not been treated with fer
tilizer. They are based on a limited number of plot
clippings and on general knowledge of the sites. Fx-
treme variations in weather can cause even greater
annual fluctuations in yields.

CLAYEY RANGE SITE

Soils of the Alo, Balcom, Botella, Bosanko, Alo vari-
ant, Cropley, Gabino, Anaheim, Nacimiento, Rincon,
and Sorrento series are in this site. The topography is
nearly level or gently sloping to steep and in some
areas very steep. Slopes are mainly 9 to 50 nercent
but range from 0 to 75 percent. Elevation is 25 to
2,500 feet. The mean annual precipitation is 10 to 20
inches.

These are clays and clay loams. Some are cobbly
or stony. Rock outcrop occurs in some areas of Balcom
soils. The soils are mostly 20 to 40 inches deep over
sandstone and shale. A few are morve than 60 inches
deep. All are well drained. Available water capacity is
3.0 to 7.0 inches on upland soils and 8.0 to 13.0 inches
on alluvial soils. The subsoil is slowly to moderately

permeable. Runoff is slow to very rapid, and the erosion
hazard is slight to very high, depending on slope.

This site has an open cover of grass. Some areas
have scattered oak trees or shrubs. If the site is pro-
ducing at potential, about 70 percent of the plant cover
is wild oats, soft chess, burclover, filaree, and other
preferred plants, including needlegrass and other rem-
nant perennial grasses. Approximately 20 percent is
ripgut brome, foxtail barley, and other desirable plants,
and 10 percent is nitgrass, wild mustard, fiddleneck,
and other undesirable plants. When the soil is moist
iate in spring, annual weeds make up more than 10
percent of the plant cover.

The estimated total annual vield is 2,400 pounds per
acre in favorable years and 1,000 pounds per acre in
unfavorable years. The estimated total annual yield
available to livestock and wildlife is 2,000 pounds per
acre in favorable years and 900 pounds per acre in
unfavorable years. Because rock crops out on 10 to 20
percent of the surface area in the Balcom-Rock outcrop
complex, vields are correspondingly lower.

Soils of this site arve well suited to seeding with
adapted annual grasses and legumes on slopes where a
secedbed can be prepared. Seeding can increase in de-
pleted areas two to four times. Fertilization can double
production in years of high rainfall, but does not signi~
ficantly increase production in years of low rainfall.

SHALLOW CLAYEY RANGE SITE

Soils of the Calleguas series are in this site. The
topography is very steep. Slopes are 50 to 75 percent.
Elevation ranges from 200 to 2,500 feet. The mean
annual precipitation is 18 to 20 inches.

These are eroded clay Joams on uplands. They arve
10 to 19 inches deep over weathered lime-coated shale
and sandstone. They are well drained. Available water
capacity is 1.5 to 8.5 inches. The subsoil ig moderately
permeable. Runoff is rapid, and the erosion hazard is
high.

The plant cover is open brush and an understory of
grass. If this site is producing at potential, about 70
percent of the plant cover is wild oats, soft chess, bur-
clover, filaree, and other preferred plants. Approxi-
mately 20 percent is foxtail barley, ripgut brome, and
other desirable plants; and 10 percent is red brome,
nitgrass, shrubs, and other undesirable plants. Califor-
nia sagebrush, California buckwheat, black sage, and
ceanothus are the dominant shrubs.

The estimated total annual vield is 400 pounds per
acre in favorable years and 50 pounds in unfavorable
vears. The estimated annual yield available to live-
stock is 150 pounds per acre in favorable vears. No
vields can be estimated in unfavorable years.

CLAYPAN BANCE SITE

Soils of the Chesterton, Myford, and Yorba series
are in this site. The topography is nearly level and
gently sloping to strongly sloping and steep. Slopes
are mainly 0 to 15 percent but range to 50 percent.
Elevation is 50 to 2,500 feet. The mean annual precipi-
tation is 12 to 20 inches.

These soils are sandy loams and loamy sands. Some
are gravelly or cobbly and have a sandy clay or very
gravelly sandy clay loam subsoil. These soils are 5 to
30 inches deep over the very slowly or slowly permeable
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subsoil. They are moderately well drained and well
drained. Available water capacity is 1.0 to 5.5 inches.
Runoff is slow to rapid, and the erosion hazard is
slight to severe.

This site has an open cover of grass and scattered
California buckwheat and California sagebrush, If it
is producing at potential, about 70 percent of the plant
cover 1s a mixture of wild oats, soft chess, filaree,
burclover, and other preferred plants, including needle-
grass and other remnant perennial grasses. Approxi-
mately 20 percent is ripgut brome, foxtail fescues, and
other desivable plants; and not more than 10 percent
is red brome, niterass, California sagebrush, California
buckwheat, or other undesirable plants,

The estimated total annual vield iz 1,500 pounds per
acre in favorable years and 400 pounds per acre in
unfavorable vears. The estimated fotal annual yield
available to livestock and wildlife is 1,300 pounds per
acre in favorable vears and 350 pounds per acre in
unfavorable vears.

All goils but mapping units 177, 225, and 226 are
well suited to brush management and to seeding with
adapted annual grasses and legumes. These practices
increase production two to four times in depleted areas.
Fertilization doubles production in vears of high rain-
fall but dees not significantly increase production in
years of low rainfall.

LOAMY RANGE SITE

Soils of the Blasingame, Botella, Capistrano, Es-
condido, Anaheim, Las Posas, Laughlin, Mocho, Mod-
jeska, Ramona, San Andreas, Soper, Sorrvento, and
Vista seriex are in this site. Nondeveloped and non-
cultivated Garretson and San Emigdio soils are also
included. The topography is nearly level to very steep.
Slopes are mainly 15 to 50 percent, but some are ¢ to
75 percent. Hlevation iz 25 to 3,500 feet except for
Laughlin gravelly loam where the eglevation is 3,000
to 5,500 feet.

These ave loams, sandy loams, very fine sandy loams,
fine sandy loams, and coarse sandy loams. Some are
gravelly, cobbly, or stony. Some ave 20 to 40 inches
deep over bedrock. Some, on alluvial fans and flood
plains, are more than 60 inches deep in alluvium. All
are well drained or moderately well drained. Avail-
able water capacity is 2.5 to 6.5 inches or 4.5 o 13.0
inches, depending on depth. Permeabilily is moder-
ately slow to moderately rapid. Runoff is slow to very
rapid, and the erosion hazard is slight to very high.

This site has a grass-brush or grass cover, If it is
producing at potential, about 50 percent of the cover
is ceanothus, California sagebrush, scrub oak, laurel
sumac, sugar bush, chamise, California buckwheat,
and other brushy plants; and 40 percent is soft chess,
wild oats, filaree, needlegrass, and other preferred
plants. No more than 10 percent is ripgut brome, red
brome, foxtail fescue, nitgrass, annual weeds, and other
desirable and undesirable plants.

At higher elevations the plant cover on Laughlin
soils 1s an open to moderately dense stand of pines and
oaks intermingled with open areas of grass and brush.

The estimated total annual yield is 1,800 pounds per
acre In favorable vears and 600 pounds per acre in un-
favorable years. The estimated fotal annual vield
available to livestock and wildlife is 1,200 pounds per

acre in favorable years and 350 pounds per acre in
unfavorable years.

On all soils but mapping units 110, 118, 159, 160,
202, 203, and 215, production is increased two to four
times if brush is removed. Fertilization can increase
production but generally not enough to justify the cost.

LOAMY-ROCK OUTCROP COMPLEX RANGE SITE

Soils of the Blasingame and Vista series intermin-
gled with Rock outcrop are in this site. This gite is
similar to the Loamy range site, but 20 to 35 percent of
the surface is covered with Rock outerop or large
boulders, slopes are 9 to 30 percent, runoff is rapid,
and the erosion hazard is high.

The potential annual yield is 20 to 35 percent less
than that on the Loamy range site because of the rock
outerops and boulders.

SHALLOW LOAMY RANGE SITE

Soils of the Cieneba, Exchequer, Friant, and Toll-
house series are in this site. Also included are some
eroded Soper soils. The topography generally is steep
to very steep. Slopes range from 9 to 75 percent, On
only 5 percent of the site are slopes less than 30 per-
cent. Flevation is mostly 200 to 4,000 feet. In a few
places it is 5,000 feet.

These are sandy loams, gravelly silt loams, loams,
and coarse sandy loams that are mostly 5 to 19 inches
deep over fractured or weathered bedrock. Some are
gravelly or stony. All are well drained to excessively
drained. The subsoil is moderately to rapidly perme-
able. Available water capacity is 0.75 to 3.0 inches.
Runoff is rapid, and the erosion hazard is high.

This site has a brush cover of chamise, California
buckwheat, and California sagebrush along with small
amounts of laurel sumae, sugar bush, ceanothus, and
other species of chaparral. The herbaceous ground
cover is generally sparse. If this site is producing at
potential, approximately 70 percent of the understory
18 soft chess, wild oats, filaree, and other preferred
plants. Approximately 20 percent is red brome, nit-
grass, or undesirable plants.

The estimated total annual yield of air-dvy forage
ranges from 300 pounds per acre in favorable years to
100 pounds per acre in unfavorable years. The esti-
mated annual vield available to livestock and wildlife
ranges from 150 pounds per acre in favorable years.
No vield can be estimated in unfavorable years.

SHALLOW LOAMY-ROCK OUTCROP COMPLEX RANGE SITE

Soils of the Cieneba, Exchequer, and Tollhouse ser-
ies are in this site. Some eroded Soper soils infer-
mingled with Rock outerop are also included. This site
is similar to the Shallow Loamy range site, but the
surface area is 10 to B0 percent of Rock outcrop or
large boulders.

The potential annual yield is 10 to 50 percent less
than that of the Shallow Loamy range site because of
the Rock outcrop and boulders.

SANDY RANGE SITE
Soils of the Corralitos, Hanford, Marina, Metz, and
Soboba series are in this site. The topography is nearly
level to strongly sloping. Slopes range from 0 to 15 per-
cent. Elevation is 25 to 2,500 feet.
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These are loamy sands or sandy locams on alluvial
fans, flood plains, and terraces. They are more than
60 inches deep over stratified or sandy sediments.
They are well drained to excessively drained and are
moderately to very rapidly permeable. Runoff is slow
to medium, and the erosion hazard is slight to moder-
ate. Available water capacity is 2.0 to 9.0 inches.

Loamy sands that have a moderately fine substra-
tum make up about 2 percent of this site. An intermit-
tent water table is perched just above the substratum
during some periods of above normal rainfall.

This site has an open cover of brush and a sparse
to moderately dense understory of herbaceous plants.
Trees and shrubs are abundant on some valley bot-
toms and flood plaing. The brush cover is dense in some
upland areas near the coast. If this site is producing at
potential, approximately 50 percent of the plant cover
1s a mixture of soft chess, wild oats, filaree, and other
preferred plants. No more than 20 percent is ripgut
brome, red brome, nitgrass, and other desirable and
undesirable plants. Approximately 30 percent is Cali-
fornia sagebrush, sawtooth goldenbush, California
buckwheat, and other shrubs.

The estimated total annual yvield is 1,500 pounds
per acre in favorable years and 3060 pounds per acre in
unfavorable years. The estimated total annual yield
available to livestock and wildlife is 1,000 pounds per
acre in favorable yvears and 225 pounds per acre in un~
favorable years.

The soils of this site are suited to brush management
and to seeding with adapted annual grasses and le-
gumes. These practices can increase yields two fo
three times.

Wildlife Habitat®

Fish and wildlife provide opportunities for recre-
ation and increase the quality of life in the survey area.
They directly and indirectly affect the economy. They
help in the natural control of insect pests, eliminate
noxious weeds, and have a valuable role in outdoor
recreation for birdwatchers, naturalists, and hunters.
The habitat in the survey area is well suited to a
variety of wildlife. The various kinds of wildlife are
mentioned under the description of each habitat type.

Warmwater fish, such as black bass, catfish, and
sunfish, inhabit the lakes and ponds in the survey area.
Coldwater fish, such as trout, are stocked on a sea-
sonal basis in some streams and larger lakes. Wildlife
of particular interest are waterfowl and shore birds
associated with the coastal wetlands (Type 18-
Regularly Flooded Salt Marghes) Seal Beach
National Wildlife Refuge on Anaheim Bay, Upper
Newport Bayv, and Bolsa Chica marsh on Bolsa Bay,
mapped as Tidal flats, are the prime areas where the
vegetation, the soil, and the water are beneficial for
wildlife. These areas are of high value to many birds,
mammals, and marine vertebrates and invertebrates.

With other factors, such as climate, soils directly
influence the kind and amount of vegetation and the
amount of water available for the growth of habitat
plantings. In this way soils indirectly influence the
kinds and numbers of wildlife that can use an area.

5 Prepared by RicHARD D. McCABE, hiologist, Soil Conservation
Service.

The ratings for habitat elements and habitat types,
which appear in table 3, mainly take into account soil
characteristics and their potential for producing these
habitat elements and types. The ratings do not account
for closely related factors, such as the local climate,
present use of soils, present distribution of wildlife
and people, or land areas not classified as soils. For this
reason, selection of a site for development of wildlife
habitat often vequires onsite investigation.

Many wildlife species, such as wetland wildlife, up-
land game birds, and song birds, require access fo
more than one habitat type. Most wildlife do well
where habitat is interspersed and where the topog-
raphy varies and provides edge effects and conditions
that satisfy the various inherent needs of each species.
Wetland wildlife requirements include a mixture of
very shallow and deep water areas, some with open
water and some with emergent and submergent vege-
tation.

Inventories and habitat considerations for the many
reptiles, amphibians, bats, insects, and fish found in
the survey area are not included. This omission does
not imply that these more obscure forms of animal
life are any less important than those which are in-
cluded.

The major wildlife habitat types and representative
kinds of permanent and transient wildlife species and
major vegetation indigenous to the avea are as follows:

Openland (farmland) habitat, cultivated cropland
and irrigated pasture, is used by Califernia quail,
mourning dove, ring-necked pheasant, migratory wa-
terfowl, band-tailed pigeon, raccoon, fox, and Califor-
nia mule deer. Irrigated citrus and avocado orchards
have potential to attract many species of nongame
birds as well as California quail and deer.

Woodland habitat is open to dense live oak inter-
mingled with grassland and chaparral at lower eleva-
tions. Sycamore, cottonwood, alder, and live oak grow
on many canyon bottoms.

At the higher elevations, cak is intermingled with
conifers, mainly ponderosa pine and Jeffrey pine. This
habitat is used by mourning dove, California quail,
band-tailed pigeon, striped skunk, bobeat, California
mule deer, covote, badger, long-tailed weasel, and the
mountain lion.

Wetland habitat has been mostly destroyed by ur-
ban and other developments. Continued destruction
will reduce or eliminate wildlife, many of which are
rare or endangered species.

This habitat includes the Type 18-Regularly Flooded
Coastal Salt Marshes as well as the manmade fresh-
water impoundments and some rivers and streams.
These wetlands produce plants of value to waterfowl
and shore birds, for example, rushes, sedges, bulrushes,
spartina, salicornia, and pondweed. Wildlife associated
with these wetlands are migratory and resident ducks,
migratory geese, shore birds, small nongame marsh
birds, beaver, raccoon, and striped skunks. Califor-
nia legislation recognizes endangered and rare species,
which include the lightfooted clapper rail, the beld-
ings savannah sparrow, the black rail, the California
least tern, and the brown pelican. There is a binding
interrelationship between the rare and endangered
species and the deteriorating Type 18 wetland.

Rangeland habitat is generally the unimproved pas-
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ture and grassland often associated and j rmingled
with open or cl tands of chaparral | (6)[ coastal
sage scrub brush and a few trees. Wildlife includes
California quail, mourning dove, California mule deer,
bobecat, mountain lion, coyote, and ground squirrel.
Range site descriptions, located in loeal Soil Conserva-
tion Service offices, describe the soil, its location, and
the relative production of grasses, forbs, and shrubs
that influence the production of wildlife on range.

The suitability of a named soil to produce a given
habitat type is shown inltable 5.

Good habitat is easily improved, maintained, or
created. There are few or no soil limitations in habitat
management and satisfactory results can be expected.
The soils are essentially well suited to the element of
wildlife habitat.

Fair habitat can be improved, maintained, or cre-
ated, but moderate soil limitations affect habitat man-
agement or development. A moderate intensity of
management and fairly frequent attention may be
required to ensure satisfactory results, even though the
soil is suited to the element of wildlife habitat.

Poor habitat can be improved, maintained, or cre-
ated, but soil limitations are severe. Habitat manage-
ment may be difficult and expensive and requires
intensive effort. Results are questionable because the
soil is generally poorly suited to the element of wild-
life habitat.

Very poor habitat is either impractical or impossible
to attempt to improve, maintain, or create under the
present soil conditions. Unsatisfactory results are
probable because the soil is not suited to the element
of wildlife habitat.

The wildlife habitat elements shown in[table 3 Jare
defined as follows:

Grain and sced crops arve domestic grains, such as
oats, barley, milo, Japanese millet, or other seed pro-
ducing annuals, that provide food for wildlife.

Domestic grasses and legumes planted for wildlife
cover and food are fescue, orchard grass, and annual
and perennial ryegrass. The legumes are lana vetch,
alfalfa, trefoil, and clover.

Wild herbaceous plants arve native or naturally es-
tablished dryland grasses and forbs that provide food
and cover for wildlife. Burclover, dove weed, lupine,
deervetch, wild oats, soft chess, and filaree are ex-
amples.

Hardwwood trees include riparian vegetation and non-
coniferous trees and associated woody understory
plants that provide food or cover for wildlife. Examples
are willow, alder, sycamore, elderberry, and oak trees.

Coniferous trees are cone-bearing trees, such as big-
cone spruce, ponderosa pine, and Jeffrey pine.

Shrubs are woody plants that produce browse and
mast (fruits and nuts) used by wildlife. Examples
are chamise, manzanita, toyon, poison oak, ceanothus,
scrub oak, California sagebrush, California buckwheat,
sumac, encelia, and sawtooth goldenbush.

Wetland plants are domestic and wild annual and
perennial herbaceous plants that provide food and
cover. Examples are cattail, dock, sedges, plantain,
saltgrass, smartweed, watergrass, Japanese millet, al-
kali bulrush, hardstem bulrush, spartina, salicornia,
gea blite, and iodinebush.

Shallow water developments are low diked areas or

naturally wet basins that provide shallow water, gen-
erally less than 5 feet deep, used by waterfowl. Ex-
amples are brackish and salt water marshes, wildlife
watering developments, and ponds. Natural or man-
made shallow water areas also provide habitat for fish
and many wildlife species other than waterfowl. The
suitability of soils for ponding water behind dams or
levees is considered under the heading “Engineering.”

Engineering

This section provides information about the use of
soils for building sites, sanitary facilities, construction
material, and water management. Among those who
can benefit from this information are engineers, land-
owners, community planners, town and city managers,
land developers, builders, contractors, and farmers and
ranchers.

The ratings in the engineering tables are based on
test data and estimated data in the “Soil properties”
section. The ratings were determined jointly by soil
scientists and engineers of the Soil Conservation Ser-
vice using known relationships between the soil prop-
erties and the behavior of soils in various engineering
uses.

Among the soil properties and site conditions identi-
fied by a soil survey and used in determining the rat-
ings in this section were grain-size distribution, liquid
limit, plasticity index, soil reaction, depth to bedrock,
hardness of bedrock that is within 5 or 6 feet of the
surface, soil wetness, depth to a seasonal high water
table, slope, likelihood of flooding, natural soil struc-
ture or ageregation, in-place soil density, and geo-
logic origin of the soil material. Where pertinent,
data about kinds of clay minerals, mineralogy of the
sand and silt fractions, and the kind of absorbed ca-
tions were also considered.

On the basis of information assembled about soil
properties, ranges of values can be estimated for erodi-
bility, permeability, corrosivity, shrink-swell potential,
available water capacity, shear strength, compressibil-
ity, slope stability, and other factors of expected soil
behavior in engineering uses. As appropriate, these
values can be applied to each major horizon of each soil
or to the entire profile.

These factors of soil behavior affect construction
and maintenance of roads, airport runways, pipelines,
foundations for small buildings, ponds and small dams,
irrigation projects, drainage systems, sewage and ref-
use disposal systems, and other engineering works.
The ranges of values can be used to (1) select potential
residential, commercial, industrial, and recreational
uses; (2) make preliminary estimates pertinent to
construction in a particular area; (3) evaluate alter-
native routes for roads, streets, highways, pipelines,
and underground cables; (4) evaluate alternative sites
for location of sanitary landfills, onsite sewage disposal
systems, and other waste disposal facilities; (5) plan
detailed onsite investigations of soils and geology;
(6) find sources of gravel, sand, clay, and topsoil;
(7) plan farm drainage systems, irrigation systems,
ponds, terraces, and other structures for soil and water
conservation; (8) relate performance of structures
already built to the properties of the kinds of soil on
which they are built so that performance of similar
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Soil name and
map symbol

TABLE 3.—Wildlife habitat

[Bee text for definitions of “good,” “fair,” “poor,” and “very poor.”

Potential for habitat elements

Grain and
seed crops

Grasses and
legumes

Wild herba-

ceous plants

Hardwood
trees

Coniferous
plants

106,
107,
110

Y114
Balcom part —_.. S
Rock outerop part.

Beaches:
|15,

Blasingame:
PG

1119
Blasingame part
tock outerop part.

Blasingame:
*120:

Blasingame part

Vista part

121
Blasingame part ..______ I
Vista part - ______.
Bolsa:

122, 125

123, 124,
Bosanko:
V26

1129
Bosanko part __
Balecom part . ___

*130:

Bosanko part
Balcom part

Botella:
131, 132
133

Calleguas:
134
Capistrano:
135, 136

Fair
Fair __________
Poor

Fair . __
Poor __________
Very poor —...

Good

Fair

Good

Good _________._

l
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Absence of an entry indicates the soil was not rated]

Potential for habitat elements—Cont.

Potential as habitat for—

- o . Shallow water Openland Woodland Wetland Rangeland
Shrubs Wetland plants areas wildlife wildlife wildlife wildlife

Very poor —_____ Very poor ______ Fair Very poor ______ Poor.

Very poor —__.___ Very poor —_____ Fair | Very poor _.____ Poor.

Very poor —__.__ Very poor —_____ Poor Very poor ——____ Poor.

Poor ... Very poor ___..___ Very poor ______ Fair o e Very poor ——_._.| Poor.
Poor ____..__.| Very Very poor ... Fair Very poor —_____ Poor.
Poor __________ Very Very poor _____._ Poor ___ — - —— el Very poor ___.___ Poor.
Poor _ Very poor —_____ Very poor ______ Very poor —_..___ Poor.
Poor Very poor . Very poor ... _ _| Very poor ____.__ Poor.
Poor _________ Very poor ... Very poor ______ Very poor —..____ Poor.
Fair . ____ Very poor ______ Very poor ______ Fatr e Very poor —.____ Fair.
Fair . ____ Very poor —_____ Very poor ______ Faiwr Very poor ______ Fair.
Fair . ___ Very poor ... Very poor ______ Fair o e Very poor —...___ Fair,
_| Very poor ______ Very poor ______ Very poor ______ Good.

Very poor ..._.__{Very poor ______ Very poor ______ Good.

Very poor —___.__ Very poor ______ Very poor —___.__ Good.

Good _________ Very poor ____.__ Very poor ... Poor . _______ Good . _______ Very poor ..____ Good.
Good . __ Very poor —_____| Very poor ______ Faivr e Very poor —_____ Good.
Faiv .. ___ Very poor ____.__ Very poor ______ Fair Very poor ... Fair.
Good __________ Very poor _—_____| Very poor ______ Fair o e Very poor . Good.
Fair ____._____|\Very poor ______ Very poor ______ Fair ~| Very poor —_...__ Fair.
Good . ____ Good . __ Fair - _______ Good e Fair Good.
Poor _______ _—| Very poor ______| Very poor ____.__ Fair e Very poor o Poor.
Poor . ___ Very poor —..___iVery poor ______|Fair _______ | _ poor . -1 Poor.
Poor _______ _Very poor ___.__._ Very poor .. _{Poor ___________ eI Very poor . Poor.
Poor .| Very poor ______ Very poor ..____|¥air _____ Very poor .......| Poor.
Fair . | Very poor ______ Very poor . [Falr ________ Very poor ....._.| Fair.
Poor _____ ——|Very poor ... | Very poor ______ Poor poor —__ .| Poor.
Fair . Very poor ______ Very poor ______ Fair pPooY Fair.
Good vy Poor | Very poor ______|Good poor Good.
Good oo Very poor ______ Very poor ______ Good poor Good.
Fair .. Very poor _.____|Very poor ______ Very poor oo [, Very poor ——— .. Fair.
Good .._______|Very poor ______|Very poor ._____Faivr ___________| N €YY POOY Fair
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TABLE 8.—Wildlife habitat

Potential for habitat elements
Soil name and
map symbol Grain and Grasses and Wild herba- Hardwood Coniferous
seed crops legumes ceous plants trees plants
Chesterton:
137 e e Poor o Fair Fair . _ -
138 Poor Fair oo Fair ___ — S
Chino
139 140 e Good Good . ___ Good
Cieneba .
VAl e PooY e Fait o Poor
V42 Very poor _.__jVery poor _____ POOY e
1143
Cieneba part —— e POOY e Poor Poor e
Blasingame part oo PoOr e Poor Good .. Good . . Good __________
Rock outcrop part.
1144:
Cieneba part - Poor o Poor . Poor | .
Rock outcrop part.
*145;
Cieneba part e Very poor —...|Very poor __._. Poor
Rock outerop part.
Corralitos:
146 o e Fair oo Fair o~ Falt
147 o e Good e Good GOOd e
Cropley
148 o Good oo Good o Poor
e O Good o Good oo POOTr
Escondido:
150 e e Fair Good GOOQ e
= Poot - Fair GOOQ e
Exchequer:
ti52:
Exchequer part Very poor _._..iVery poor —____ Poor Very poor |
Rock outerop part.
Friant:
153 e e Very poor ——..iVery poor ... Fair - — e
Gabino:
154 e e PoOY e Poor Fail e o e
Garretson:
LD o Good oo Good Good - e e
Hanford:
13— Good Good Good e
Hueneme:
157 e Good oo Good . Good o
3 Good e Good Good -
Las Posas:
159 e Very poor —-_.|Very poor .. ... Fait e
Laughlin:
160 e Very poor —._.|Very poor ____. Good
Marina:
1 Fair Fair o Fair o
1y Poor Poor _ Fall oo e e e
Metz
103 e Fair e Fair - Good e e
1b4 o Good oo Good o Good o e




ORANGE COUNTY, CALIFORNIA

potentials—Continued

Potential for habitat elements—Cont. Potential as habitat for—
3 . Shallow water Openland Woodland Wetland Rangeland
Shrubs Wetland plants areas wildlife wildlife wildlife wildlife
Fait e Very poor —————— Very poor - PoOY o Very poor —————— Fair,
Fait s Very poor ——e——- Very poor —.__.— POOT o e Very poor .. Fair.
Good e Good Good Go0d e Good e Good.
Poor o Very poor - Very poor —————- POOY e | Very poor ——— - Poor.
Poor Very poor - Very poor ————- Very Poor — oo Very poor —————— Poor.
Poor e Very poor - Very poor .- POOY oo e Very poor ——.—— Poor.
Good Very poor - Very poor ————w- Poor Good Very poor ————_— Good.
Poor — e Very poor ————- Very poor ———— PoOr e Very poor ——._- Poor.
Poor Very poor —————— Very poor —————- Very poor — | Very poor - Poor.
Fair e Very poor ————— Very poor .- Fait - Very poot - Fair.
Fair e Poor Very poor ————-- G008 e Very poor .- Fair.
Poor o POOY e Falr e Good Poor Poor.
Poor e Poor e Very poor .. GO0d e Very poor oo Poor.
Good o Very poor . Very pootr —ee——- Go0d e Very poor .. .- Good.
Good o Very poot .. Very poor ——__—. Fait oo e Very poor Good.
Poor - Very poor —————— Very poor —o—._ Very poor ————- Very poor ————— Very poor .- Poor.
Poot e Very poor . Very poor —ee——- Very Poor | Very poor .. Poor.
Fair oo Very poor ———.—— Very poor . POOT e e Very poor ——.___ Fair.
Good e Poor Poor G008 POOY e Good.
Good o Poor e Very poor Good e Very poor .- Good.
Good o Good e Falr . Go0d - Fair e Good.
Good Poor o POOY o Good 2070} G — Good.
Very poor - Very poor —.—.— Very poor .- Very poor ool Very poor —————— Poor.
Good o Very poor —_.._.|Very poor ... Very pPOOT w | Very poor —————— Good.
Fair e Very poor . Very poor — .- Failr o e Very poor —————— Fair.
Fait e Very poor ____ . Very poor —e———— Poor - Very pooy —ee—- Fair.
Good Very poor . Very poor —._——— Fair e Very poor —_—. .- Good.
Good o Very poor ______ Very poor - Good o Very poor —————— Good.
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Soil name and
map symbol

TABLE 3.—Wildlife habitat

Potential for habitat elements

Grain and Grasses and
seed erops legumes
Mocho:
V65, 166 Good _________ Good __________ Good
V6T Good _________ Good . _______ Good
Modjeska
[ Fair Fair . ___ . ____ Good
L Good _________ Good _____ Good
1700 47 Fair . __ Good .. _______ Good
Myford:
172 e JE Poor . ______ Poor __________
173, 175, 179 Fair . _____ Good __________
Poor __________ Faiyr
Poor - ______ Fair . _____ _
Very poor ____|Very poor _____
Fair . _______ Fair . _________
Fair __________ Good . ________ Good
Poor - ___ Fair . ___ Good
Good _________ Good
Fair . ____ Fair
Good _________ Good

186

Riverwash:
191,

Rock outerop:
1192:
Rock outerop part.
Cileneba part

San Andreas:
L T
San Emigdio:
194, 196 .

195 o
Soboba:
Y97, 498
Soper:
199 R
200, 200 . _
202, 203 ...
1204
Soper part . _ e
tock outerop part.
Sorrento:
206,206, 208 o
207, 209 ___ J

Very poor ____

Poor __________

Good
Good

Poor

Fair . __
Poor ____ —
Very poor _____

Very poor

Good _____ . _.
Good

Very poor __._
Faiv . ______
Good _________
Good . _____
Poor _______

A Good . ____
Fair
Very peor _._.
Very poor _.__
Good _ o
Good _ _

Wild herba-
ceous plants

Good . ______
Good

Poor

_{ Fair

Fair

Fair

Fair

Good _________
Good

Hardwood
trees

Coniferous
plants
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ORANGE COUNTY, CALIFORNIA

5

Potential for habitat elements—Cont.

Potential as habitat for—

N . Shallow water Openland Woodland Wetland Rangeland
Shrubs Wetland plants areas wildlife wildlife wildlife wildlife
Good Good Good e Good Good e
Good e 5407} Very poor .. GOOd Very POOr o
Good - Poor Very poor ... Fair o Very poor ———.__ Good
Go0d e Poor Very poor ————.. Good o Very poor ——.__- Good
Good o Very poor ... Very poor .. Fair Very poor . Good
Poor Poor Poor Fair Poor o Fair
Poor Poor Very poor —____. Fair Very poor ... Fair
Poor . _____ Poor Very poor —.._._. Poor ___ S S — Very poor ——_.... Fair
Poor . Very poor .. Very poor ... Poor Very poor —____.] Fair
Poor Very poor ... Very poor ... Very poor ool Very poor —__.._| Poor
Poor . Poor Poor Fair Poor o Fair.
Good Very poor ——_.__ Very poor .. ____ Fair o Very poot —_____ Good
Good Very poor . Very poor .. Fair ___ _ Very poor __.._. Good
Good oo oL N — Poor ___________ GOOA Poor ___________ Good
Poor _______ Fair . Fair . Fair oo Fair ________.__ Poor
Poor . ___ Poor . PoOY e Good Poor Fair,
Fair ... Very poor .. Very poor —____. Fair - o e Very poor —.e._ Fair.
Fair Very poor ..____ Very poor —.____ Fair Very poor ———._. Fair.
Good Poor Very poor —____._ Good Poor .. Fair.
Good o __ \gery poor . Very poor ... Fail o Very poor ... Fair.
Good o | Very poor ______ Very poor _—_____ Fair o e Very poor ... Fair,
Poor ________ Very poor _...__ Very poor —.__._ Very poor oo Very poor .- Poor.
Good Very poor ______ Very poor ... Falr Very poor _—_.___|Good.
Good Poor . Poor Good Poor Good.
Good Very poor ____.__ Very poor —_____ Good Very poor .. Good.
Poor _______ Very poor —____ Very poor ... Poor . e | Very poor ————. Poor.
Fair -} Very poor ... Very poor ... Fair o Very poor ... Fair.
Fair .. Very poor ... Very poor .. Falr o Very poor —.—._ Fair.
Fair . _____ Very poor —____ Very poor .. Very poor oo Very poor Fair.
Fair .~ Very pootr —.....iVery poor —_.____ Very poor Very poor .. Fair.
Good . __ Good ___________ Fair Good o Falt o
Good . Poor Very poor ______ Good e | Very poor o e
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TABLE 3.—Wildlife habitat
Potential for habitat elements
Soil name and
map symbol Grain and Grasses and Wild herba- Hardwood Coniferous
seed crops legumes ceous plants trees plants
Thapto-Histic Fluvaquents:
210 _— | Fair Fair ________ Fair _ — JE Y S
Tidal flats:
211,
Tollhouse:
1212:
Tolthouse part . __ Very poor ... Very poor Poor ———_|Very poor ._.._ Very poor _____
Rock outcrop part.
Vista:
213 _ JE Poor Fair . ________ Fair _________. I
Y Poor . ________ Fair . ____ Fair |
215 S Very poor ___.__ Very poor ...__ Fair
1216:
Vistapart Poor . __ Poor . __ Fair e
Rock outcrop part.
Xeralfic Arents:
207, 218 | Fair __________ Fair . _____.___ Good __________ e
Xerorthents:
219, 220 Very poor .. Very poor _____ Good o
Yorba:
221, 222, 223 ___ _ et Poor Fair _ __________ Failr o
224 Poor e Poor . ___ Fair
225, 226 Very poor _____ Very poor __.__ Falr o

“This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and

structures on the same or a similar soil in other loca-
tions can be predicted; and[(9) |predict the trafficabil-
ity of soils for cross-country movement of vehicles
and construction equipment.

Data presented in this section are useful for land-use
planning and for choosing alternative practices or gen-
eral designs that will overcome unfavorable soil prop-
erties and minimize soil-related failures. Limitations
to the use of these data, however, should be well under-
stood. First, the data are generally not presented for
soil material below a depth of 5 or 6 feet. Also, because
of the scale of the detailed map in this soil survey,
small areas of soils that differ from the dominant soil
may be included in mapping. Thus, these data do not
eliminate the need for onsite investigations, testing,
ar%d analysis by pers&)nnel having expertise in the spe-
cific use contemplated.

The information is presented mainly in tables

mshows, for each kind of soil, the degree and kind of
limitations for building site development; [table 5]|for
sanitary facilities; andfor water management.
mshows the suitability of each kind of soil as a
source of construction materials.

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

Some of the terms used in this soil survey have a

special meaning in soil science. Many of these terms
are defined in the Glossary.

Building site development

The degree and kind of soil limitations that affect
shallow excavations, dwellings with and without base-
ments, small commercial buildings, and local roads and
streets are indicated in A slight limitation
indicates that soil properties generally are favorable
for the specified use; any limitation is minor and
easily overcome. A moderate limitation indicates that
soil properties and site features are unfavorable for the
specified use, but the limitations can be overcome or
minimized by special planning and design. A severe
limitation indicates that one or more soil properties or
site features are so unfavorable or difficult to overcome
that a major increase in construction effort, special
design, or intensive maintenance is required. For some
solls rated severe, such costly measures may not be
feasible.

Shallow excavations are made for pipelines, sewer-
lines, communications and power transmission lines,
basements, and open ditches. Such digging or trench-
ing is influenced by soil wetness caused by a seasonal
high water table; the texture and consistence of soils;
the tendency of soils to cave in or slough; and the
presence of very firm, dense soil layers, bedrock, or
large stones. In addition, excavations are affected by
slope of the soil and the probability of flooding. Ratings
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potentials—Continued

Potential for habitat elements—Cont. Potential as habitat for—
Shallow water Openland Woodland Wetland Rangeland
Shrubs Wetland plants areas wildlife wildlife wildlife wildlife
Fair Fair . Good —__________ Fair ___ e Fair Fair.
Poor —____ . ___ Very poor —.—..__ Very poor ___.__ Very poor ... Very poor —_..___ Very poor —.._- Poor.
Fair __________ Very poor .. Very poor ______ Fair Very poor —_____ Fair.
Fair Very poor —.____ Very poor _.____ Poor Very poor ... Fair.
Fair _________ Very poor ____._ Very poor —_____ Very poor o |eeee Very poor —___.— Fair.
Fair _________ Very poor —_._._ Very poor —_____ Poor __ _— _| Very poor . ___ Fair.
Good o Poor .. Very poor _.____ Fair e o __|Very poor ._____ Good.
Good ______ Very poor —.____ Very poor ____.__ Very poor . ___ | _______________. Very poor ____._ Good.
Fair Very poor ... Very poor —____ Poor . R Very poor _.__ Fair.
Fair - ______ Very poor ... Very poor —._.___ Poor Very poor —_____ Fair.
Fair . ________ Very poor —_____ Very poor ______ Very poor - | Very poor —_____ Fair.

behavior of the whole mapping unit.

do not apply to soil horizons below a depth of 6 feet
unless otherwise noted.

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

Dwellings_and small commercial buildings referred
to in al'e built on undisturbed soil and have
foundation loads of a dwelling no more than three
stories high. For such structures, soils should be suf-
ficiently stable that cracking or subsidence of the
structure from settling or shear failure of the founda-
tion does not occur. These ratings were determined
from estimates of the shear strength, compressibility,
and shrink-swell potential of the soil. Soil texture,
plasticity and in-place density, potential frost action,
soil wetness, and depth to a seasonal high water table
were also considered. Soil wetness and depth to a sea-
sonal high water table indicate potential difficulty
in providing adequate drainage for basements, lawns,
and gardens. Depth to bedrock, slope, and large stones
in or on the soil are also important considerations in
the choice of sites for these structures and were con-
sidered in determining the ratfings. Susceptibility to
flooding is a serious hazard.

Local roads and streets referred to i ave an
all-weather surface that can carry lig 0 medium
traffic all year. They consist of a subgrade of the un-
derlying soil material; a base of gravel, crushed rock

fragments, or soil material stabilized with lime or
cement; and a flexible or rigid surface, commonly as-
phalt or concrete. The roads are graded with soil
material at hand, and most cuts and fills are less than
6 feet deep.

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

Sanitary facilities

Favorable soil properties and site features are
needed for proper functioning of septic tank absorp-
tion fields, sewage lagoons, and sanitary landfills. The
nature of the soil is important in selecting sites for
these facilities and in identifying limiting soil proper-
ties and site features to be considered in design and
installation. Also, those soil properties that affect ease
of excavation or installation of these facilities will be
of interest to contractors and local officials| Table 5
shows the degree and kind of limitations of each sot
for such uses and for use of the soil as daily cover
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TABLE 4.—Building site development

[“Shrink-swell” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for defini-
tions of “slight,” “moderate,” and “severe.” Absence of an entry means soil was not rated]

Soil name and
map symbol

Shallow excavations

Dwellings without
basements

Small commercial
buildings

Local roads
and streets

Alo Variant:

103
104, 105 v
Anaheim:

106, 107, 108, 109, 110 —_

Balcom:
P

12,

1 14:
Balcom part

Rock outerop part.

Beaches:
115.

Blasingame:
116

Blasingame:
1119
Blasingame part ____

Rock outcrop part.

*120:
Blasingame part __.__

Vista part .

121
Blasingame part _ ..

Vista part

Severe: too clayey,
depth to rock.

Severe: too clayey,
depth to rock, slope.

Severe: too clayey,
depth to rock.

Severe: slope, too
clayey, depth to rock.

Severe: slope ...
Severe: depth to rock_ .
Severe: slope, depth
to rock.
Severe: slope, depth
to rock.
Severe: slope ...
Severe: large stones .
Severe: slope, large
stones.
Severe: slope, large
stones.
Severe: large stones __
Moderate: slope,

depth to rock.

Severe: slope, large
stones.
Severe: slope ________

Severe: shrink-swell,
low strength.

Severe: shrink-swell,
low strength, slope.

Severe: shrink-swell,
low strength.

Severe: slope, shrink-
swell, low strength.

Severe: slope

Moderate: slope, depth
to rock, low strength.

Severe: slope —.______

Severe: slope ____.____

Severe: slope

Severe: large stones __

Severe: slope, large
stones.

Severe: slope, large
stones.

Severe: large stones __

Moderate: slope ... _

Severe: slope, large
stones.

Severe: slope . _____

Severe: shrink-swell,
low strength, slope.

Severe: shrink-swell,
low strength, slope.

Severe: slope,
shrink-swell, low
strength.

Severe: slope,
shrink-swell,
low strength.

Severe: slope ________
Severe: slope ________
Severe: slope ___.____
Severe: slope __.._.__
Severe: slope e
Severe: slope,

large stones.

Severe: slope,
large stones.

Severe: slope,
large stones.

Severe: slope,
large stones.

Severe: slope

Severe: slope,
large stones.

Severe:

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength, slope.

Severe:
shrink-swell,
low strength.

Severe: slope,
shrink-swell,
low strength.

Severe: slope,
low strength.

Moderate: slope,
low strength,
depth to rock.

Severe: slope.
Severe: slope.
Severe: low

strength, slope.

Severe: low strength,
large stones.

Severe: slope,
low strength.

Severe: low
strength, slope.

Severe:
low strength,
large stones.

Moderate: slope.

Severe: slope,
low strength,
large stones,.

Severe: slope.
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TABLE 4.—Building site development—Continued
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Soil name and
map symbol

Bolsa:
122, 123
124, 125 e
Bosanko:
126
127, 128 e
1429, 130:

Bosanko part

Balcom part

Botella:
131

Botella:
133

Calleguas:
134

Capistrano:
135

137

Cieneba:
141, 142

T 143
Cieneba part

. Dwellings without
Shallow excavations basements
Moderate: wetness, Severe: floods -
floods.
Moderate: floods ————- Severe: floods -
Severe: too clayey —_.-| Severe: shrink-swell .
Severe: slope, too Severe: slope,
clayey. shrink-swell.
Severe: slope, too Severe: slope,
clayey. shrink-swell.
Severe: slope, depth Severe: slope ——ceeeeom
to rock.
Slight - Moderate: low
strength.
Moderate: too clayey.--| Moderate: low
strength.
Moderate: slope, too Moderate: slope, low
clayey. strength.
Severe: slope, depth Severe: slope, depth
to rock. to rock.
Slight e Slight oo
Moderate: slope .-~ Moderate: slope o
Moderate: too clayey, Moderate: slope, low
cemented pan. strength, shrink-
swell.
Severe: slope oo Severe: slope oo
Moderate: wetness, Moderate: shrink-
too clayey. swell, low strength.
Moderate: too clayey_.| Moderate: shrink-
swell, low strength.
Severe: slope, depth Severe: slope oo
to rock.
Severe: slope, depth Severe: slope -

to rock.

Small commercial

Local roads

buildings and streets
Severe: floods . Moderate: floods,
low strength,
wetness.
Severe: floods Moderate: floods,
low strength,
shrink-swell.
Severe: slope, Severe:

shrink-swell.

Severe: slope,
shrink-swell.

Severe: slope,
shrink-swell.

Severe: slope e

slope

Moderate: slope,
low strength.

Moderate: slope,
low strength.

Severe: slope

Severe: slope,
depth to rock.

Moderate:

slope

Severe: slOpe —om e

Severe:

Severe: slope

Moderate:
shrink-swell,
low strength.

Moderate:
shrink-swell,
low strength.

Severe: slope

Severe: slope

low strength,
shrink-swell.

Severe: low
strength, slope,
shrink-swell.

Severe:
low strength,
slope, shrink-swell.

Severe: slope.
Severe:

low strength.
Severe:

low strength.

Severe:
low strength.

Severe: slope,
depth to rock.

Moderate:
low strength.
Moderate: slope,

low strength.

Severe:
low strength.

Severe: slope,
low strength.

Severe:
low strength.

Severe:
low strength.

slope.

Severe:

Severe: slope.
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TABLE 4.—Building site development—Continued

Soil name and Dwellings without

Shallow execavations

Small commercial

Local roads

map symbol basements buildings and streets
Blasingame part —__.| Severe: slope ________ Severe: slope .________ Severe: slope ________ Severe: low
] strength, slope.
Rock outcrop part.
tj44;
Cieneba part . ______ Severe: slope, depth Severe: slope ____._____ Severe: slope ________ Severe: slope.
to rock.
Rock outerop part.
*i45:;
Cieneba part _______ Severe: slope, depth Severe: slope . ___ Severe: slope .________ Severe: slope.
to rock.
Rock outerop part.
Corralitos:
(46, 147 .| Severe: cutbanks shght | Slight —.._.___.______| Slight.
Cropley: ) )
P48, 149 | Severe: (oo clayey .__ | Severe: shrink-swell, Severe: shrink-gwell, Severe:

low strength.

Escondido:
Moderate: slope,
low strength.

Exchequer:
52

Exchequer part __ __ to rock,

rock, slope.
Rock outerop part.

Friant:

53 ) Severe:  depth to Zevere: depth to
rock, slope. rock, slope.

slope, shrink-

b
B4 | Severe: slope ...
strength.

5 37 low

stones.

156

wetness _____._|

~~] Moderate: small Shght

low strength,

Severe: slope ___.___

Severe: slope ...

Severe: slope,
depth to rock.

Severe: slope,
depth to rock.

Severe: slope
5
p

shrink-swell,
low strength.

Moderate: slope ______

Moderate: slope _____.

Severc: weiness,
floods.

Slight _ ]

Severe:
shrink-sw

5

low strength.

Severe: slope .|

shrink-swell,
low strength.

Severe: depth to
rock, slope.

Severe: slope,
depth to rock,

Severe: slope,
shrink-gwell,
low strength.

Moderate:
low strength.

severe:  wetness,

Severe: sl
shrink-swell,
low strength,

Severe: slope.
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TABLE 4.—Building site development—Continued
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Soil name

and

map symbol

Shallow excavations

Dwellings without
basements

Small commercial
buildings

Local roads
and streets

Mocho:

165,

156

Severe: too sandy __.-
Severe: too sandy ———-
Severe: cuthanks

cave.

Slight

Slight

Severe: small stones,

cutbanks cave.

Moderate: too clayey-.

Severe: slope oo

Severe: $l0pe e

too clayey oo

Severe:

wetness, oo

Moderate: shrink-

swell.

Moderate: shrink-

swell.

Slight e

Slight

Moderate: slope

Severe: slope -

Severe: shrink-swell

Severe: shrink-gwell -

Severe: slo shrink-

gwell.

"
ot
b
¢4

3

slope

Severe: gl k-swell,
low strength.

Moderate: slope oo

trength,

b

Moderate:
shrink-swell.

Moderate: slope,
shrink-sweil.

Moderate: slope .-

Severe: shrink-swell __

Severe: slope,
shrink-swell,

Severe: slope,
shrink-swell.

Severe: 8loPe e

SVETE shrijﬂk»sweli,

low strength.

Severe: weiness,
shrink-swell,
low strength,

Moderate: slope een

Severe:

v low strength,
shrink-swell.

o8]

SlOPE e

Slight.
Slight.

Slight.

Moderate:
low strength,
shrink-swell.

Moderate:

low strength,
shrink-swell.

Slight.

Slight.

o

Moderate: slope.
o 1
Severe:  siope.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

slope,
1

Severe: slope,
low strength.

Severe:
hrink-swell,
low strength.

e weiness,
nk-swell,

Moderate:
low strength.

Moderate: slope,

Severe:
low streng
shrink-swell,
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TABLE 4.— Building site development—Continued
Soil name and et Dwellings without Small commercial Local r
map symbol Shallow excavations basements buildings aggastllgigg
189 Moderate: slope, too Severe: low strength, Severe: slope, Severe:
clayey. shrink-swell. low strength. low strength,
shrink-swell. shrink-swell.
190 Severe: slope ________ Severe: slope, low Severe: slope, Severe: slope,
strength, shrink-swell. low strength, low strength,
shrink-swell. shrink-swell.
Riverwash:
191,
Rock outerop:
1192:
Rock outerop part.
Cieneba part —..___ Severe: slope, depth Severe: slope .__.__.___ Severe: slope -._._____ Severe: slope
to rock. )
San Andreas:
193 Severe: slope ________ Severe: slope _________ Severe: slope .________ Severe: slope.
San Emigdio: .
194, 196 oo Slight Slight . ____ Slight ________________ Slight.
195 Slight Slight Moderate: slope ——_.___ Slight.
Soboba
197 Severe: small stones, Slight . _______ Stight . ______________ Slight.
cutbanks cave.
198 o Severe: small stones, Moderate: slope _____. Severe: slope _________ Moderate: slope.
cutbanks cave.
Soper:
199, 200, 201, 202, 203 __._| Severe: slope . __ Severe: slope .. Severe: slope . ___ Severe: slope,
low strength.
1204:
Soper part . ___ Severe: slope —_______ Severe: slope _______. Severe: slope _________ Severe: slope,
low strength.
Rock outerop part.
Sorrento:
205, 206, 208 o Moderate: too clayey_.| Moderate: low Moderate: Severe: low strength.
strength, shrink-swell. low strength,
shrink-swell.
207, 209 o Moderate: too clayey..| Moderate: low Moderate: slope, Severe: low strength.
strength, shrink-swell. low strength,
shrink-swell.
Thapto-Histic
Fluvaquents:
210 Severe: wetness, Severe: excess humus, | Severe: wetness, Severe: wetness,
excess humus. wetness, low strength. excess humus, excess humus,
low strength. low strength.
Tidal flats:
211,
Tollhouse:
1212:
Tollhouse part ... Severe: slope . __ Severe: slope —________ Severe: slope . _____ Severe: slope.
Rock outcrop part.
Vista:
2 B Moderate: slope, Moderate: slope . Severe: slope . ___ Moderate: slope.
depth to rock.
214, 215 Severe: slope o ___ Severe: slope . __._ Severe: slope . Severe: slope.




ORANGE COUNTY, CALIFORNIA 83

TABLE 4.—Building site development—Continued

Soil name and . ; et Dwellings without Small commereial Local roads
map symbol Shallow excavations basements buildings and streets
1216
Vista part .~ Severe: slope . Severe: slope _—_____ Severe: slope . ___ Severe: slope.
Rock outcrop part.
Xeralfic Arents:
217 Slight oo Slight Moderate: slope .. Slight.
208 Moderate: slope . Moderate: slope . Severe: slope - Moderate: slope.
Xerorthents:
219 Severe: depth to rock__| Moderate: slope, Severe: slope Moderate: slope.
depth to rock.
220 Severe: slope, depth Severe: slope . Severe: slope .. ___ Severe: slope.
to rock.
Yorba
220 Severe: small stones —_| Moderate: Moderate: slope, Moderate:
shrink-swell. shrink-swell. low strength,
shrink-swell.
222 Qevere: small stones -.| Moderate: slope, Severe: slope . ____ Moderate: slope,
shrink-swell. low strength,
shrink-swell.
Yorba:
223, 224, 225, 226 . __ Severe: slope, small Severe: slope .. Severe: slope o ____ Severe: slope.
stones.

* This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and

behavior of the whole mapping unit.

for landfills. Tt is important to observe local ordinances
and regulations.

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

Septic tanlk absorption fields are subsurface systems
of tile or perforated pipe that distribute effluent from a
septic tank into the natural soil. Only the soil horizons
between depths of 18 and 72 inches are evaluated for
this use. The soil properties and site features con-
sidered are those that affect the absorption of the
efluent and those that affect the construction of the
system.

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

In some soils, loose sand and gravel or fractured bed-

rock is less than 4 feet below the tile lines. In these
soils the absorption field does not adequately filter the
effluent, and ground water in the area may be con-
taminated.

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

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

Sanitary landfill is a method of disposing of solid
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[“Shrink-swell” and some of the other terms that describe restrictive soil features are defined in the

tions of “slight,” “moderate,” “good,” “fair,” and other terms used to rate soils. Absence of an entry means soil was not rated]

SOIL SURVEY

TABLE 5.—Sanitary facilities

’

Glossary. See text for defini-

Soil name and
map symbol

Septic tank
absorption
fields

Sewage lagoon
areas

Trench
sanitary
landfill

Daily cover
for landfill

Alo Variant:
103 e

T4
Balcom part .

Rock outcrop part.

Beaches:
P15,

Blasingame:
ii6

F g
Blasingame paxt ..__

Hock outerop part.
&

1

120
Blasingame part . _.

Severe: depth to rock,
percs slowly.

Severe: depth to rock,
percs slowly, slope.

Severe: depth to rock,
peres slowly, slope.
Severe: depth to rock,

percs slowly.

Severe: slope, depth
to rock, percs slowly.

Severe: slope
to rock, pe

depth
slowly.

Sevei slope,
depth to rock.

Severe: slope,
depth to rock,

Severe: depth to rock,
peres slowly.

Severe: slope, depth
to rock, peres slowly.

Severe: slope, depth

te rock, peres slowly.

Severe: slope, depth
to rock, percs slowly.

Severe:
large ste

Severe: percs
slowly, stones.

peres

> stones.

Severe: depth to rock,
slope.

Severe: depth to rock,
slope.

Severe: depth to rock,
slope.

Severe: slope,
depth to rock.

Severe: slope,

depth to rock.

Severe: slope,
depth to rock

Severe: slope,
depth to rock.

vere: slope,
deptin to rock.

Severe: slope,
depth to rock

Severe: slope,
depth to rock.

Severe: slope,
depth to rock,

Severe: slope,
depth to rock.

slape,

Severe: slope, depth to

rock, ia

ge stones,

Severe:
rock, la

Severe: depth to rock,
too clayey.

Severe: depth to rock,
too clayey.

Severe: depth to rock,
too clayey, slope.

Severe: too clayey,
depth to rock.

Severe: too clayey,
depth to rock.

Severe: slope,
too clayey,
depth to rock.

Moderate: slope,
depth to rock.
Severe:

slope

«

Severe: depth to rock. .

Severe: depth to rock__

Severe: slope,
depth to rock.

Severe: slope,
depth to rock.

Severe: depth to rock..

depth to rock,
large stones.

'
large stones,
3

Severe: depth to rock,
large stones.

Severe: depth to
rock, large stones,

Poor: too clayey,
hard to pack.

Poor: too clayey,
hard to pack, slope.

Poor: too clayey,
hard to pack, slope.

Poor: too clayey,
hard to pack.

Poor: slope,
too clayey,
hard to pack.

Poor: slope,
too clayey,
hard to pack.

Poor: slope.

Poor: slope.

Fair: slope, thin
layer, too clayey.

Poor: slope.
Poor: slope.
Poor: slope.
Poor: slope.
Poor: large stones.

Poor: slope.
large stones.

Paor: slope,
large s
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: Septie tank Trench .
Soil name and . Sewage lagoon ? Daily cover
map symbol absffl’é%tsmn areas slir;llégﬁy for landfill
Vista part —_______ Severe: depth to rock.| Severe: slope, depth to | Severe: depth to rock, | Fair: slope,
rock, seepage. seepage. thin layer.
121
Blasingame part ____| Severe: slope, percs Severe: slope, depth to | Severe: depth to rock, | Poor: slope,

126

*129:
Bosanko part ______

Balcom part _____ .

t130:

Bosanko part . __
Balecom part ..

Botella:

131

Calleguas:
134

Capistrane:
L
i

3

e

S
30 e e

Chesterfon:
137

[ess

slowly, large stones.

Severe: slope,
depth to rock.

Severe: percs slowly,
wetness.

Severe: percs slowly.__

Severe: percs slowly,
wetness.

Severe: percs slowly.....

Severe: percs slowly,
depth to rock.

Severe: peres slowly,
depth to rock, slope.

Severe: peres slowly,
depth to rock, slope.

Severe: peres slowly,
depth to rock, slope.

Severe: slope, depth to
rock, percs slowly.

Severe: percs slowly,
depth to rock, slope.

Severe: slope, depth to
rock, peres slowly.

Severe: peres slowly .

Severe: peres slowly _.

Severe: percs slowly

Severe: slope,
depth to rock.

Slight

Moderate: [T

slope

Severe: cemented pan,
percs slowly.

Hevere: slope,
cemented pan,
percs slowly.

rock, large stones.

Severe: slope, depth to
rock, seepage.

Moderate: wetness ..
Shght
Moderate: wetness .
Stight

Severe: slope,
depth to rock.

Severe: slope,
depth to rock.
Severe: slope,
depth te rock.
Severe: slope,
depth to rock.
Severe: slope,
depth to rock.
Severe: slope,
depth to rock.
Severe: slope,

depth to rock.
Moderate: slope,
excess humus.

Moderate: slope,
excess humaus.
Severe: slope e

Severve: slope,
depth to rock.

Severe: seepage _.__.__
Severe: seepage,

slope.
Severe: slope ...
Severe: slope

large stones.

Severe: depth to rock,
seepage.

Severe: wetness .

Moderate: floods oo

Severe: wetness ..

Moderate: floods o

Severe: too clayey ..

Severe: too clayey .-

Severe: too clayey,
slope.

Severe: too clayey ..

Severe: depth to rock__

Severe:
slope.

too clayey,

Severe: slope,
depth to rock.

Moderate:
too clayey.

Maoderate:
too clayey.

Moderate:

too clayey,

Severe: slope ...

Severe: SEEPAYE

Severe:

seepage

Moders
pan, teo ¢

Moderate:
cemente
too clay

large stones.

Poor: slope.
Good.

Goed.

Fair: too clayey.
Fair: too clayey.

Poor: too clayey.

Poor: too clayey,

slope.

Poor: too clayey,
glope.

Poor: too clayey,

slope.
Poor:

<3
slope.

Poor:
slope.

too elayey,

Poor: slope.

Fair: too clayey.

Fair: too clayey.

Fair: slope,
too clayey.

Poor: slope,
thin layer.

Poor:

slope.
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TABLE b.—Sunitary facilities—Continued

Soil name and i%ggfpi?:}f Sewage lagoon SE;??;I}}y Daily cover
map symbol Selds areas landfill for landfill
Chino
139 e Severe: wetness, Moderate: wetness ____| Severe: wetness ______ Fair: too clayey.
percs slowly.
140 Severe: percs slowly .| Slight ________________ Moderate: too clayey __| Fair: too clayey.
Cieneba
141 Severe: slope, Severe: slope, depth to | Severe: seepage, Poor: slope,
depth to rock. rock, seepage. depth to rock. thin layer.
142 Severe: slope, Severe: slope, depth to | Severe: slope, Poor: slope,
depth to rock. rock, seepage. seepage, depth to rock. thin layer.
1143:
Cieneba part _______ Severe: slope, Severe: slope, depth to | Severe: seepage, Poor: slope,
depth to rock. rock, seepage. depth to rock. thin layer.
Blasingame part .___| Severe: slope, Severe: slope, Severe: depth to rock__| Poor: slope.
percs slowly. depth to rock.
Rock outerop part.
1 144:
Cieneba part —._.___ Severe: slope, Severe: slope, depth to | Severe: seepage, Poor: slope,
depth to rock. rock, seepage. depth to rock. thin layer.
Rock outcrop part.
1145
Cieneba part —._.____ Severe: slope, Severe: slope, depth to | Severe: slope, Poor: slope,
depth to rock. rock, seepage. seepage, thin layer.
depth to rock.
Rock outerop part.
Corralitos: ‘
146 Slight . Severe: seepage ______ Severe: seepage —_____ Fair: too sandy.
147 Severe: wetness ... Severe: seepage ______ Severe: seepage, Fair: too sandy.
wetness.
Cropley
148 Severe: peres slowly | Slight . _______ ________ Severe: too clayey .| Poor: too clayey.
149 Severe: percs slowly .| Moderate: slope ... Severe: too clayey -___| Poor: too clayey.
Escondido:
150 Severe: depth to rock__| Severe: slope, Moderate: Fair: slope,
depth to rock. depth to rock. thin layer.
[ Severe: depth to rock, | Severe: slope, Moderate: slope, Poor: slope.
slope. depth to rock. depth to rock.
Exchequer:
1152:
Exchequer part —____ Severe: depth to rock, | Severe: slope, Severe: slope, Poor: thin layer,
slope. depth to rock. depth to rock. slope.
Rock outcrop part.
Friant:
153 Severe: slope, Severe: depth to rock, | Severe: slope, Poor: slope,
depth to rock. slope, seepage. depth to rock. area reclaim,
thin layer.
Gabino:
154 Severe: slope, Severe: slope _______ Severe: slope, Poor: slope,
percs slowly. too clayey. too clayey.
Garretson: '
155 Moderate: Moderate: slope, Slight . __ . Poor: small stones.
percs slowly. seepage.
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: Septic tank Trench -
Soil name and D : Sewage lagoon : Daily cover
absorption sanitary ALy
map symbol felds areas landfili for landfill
Hanford:
156 - Slight Severe: seepage —__.._. Severe: seepage ... Good.
Hueneme
Y S —— Severe: wetness _—_____ Severe: seepage, Severe: wetness, Poor: wetness.
floods, wetness. seepage.
3 Slight Severe: seepage ... Severe: seepage —_____ Good.
Las Posas:
159 Severe: percs slowly, Severe: slope, Severe: slope, Poor: slope,
depth to rock. depth to rock. too clayey. too clayey.
Laughlin:
160 e Severe: slope, Severe: slope, Severe: slope, Poor: slope.
depth to rock. depth to rock. depth to rock.
Marina
[ S —— Slight . Moderate: seepage -___| Moderate: too sandy ._| Fair: toosandy.
162 e Slight o Moderate: slope, Moderate: too sandy __| Fair: too sandy.
seepage.
Metz:
163, 164 Slight e Severe: seepage.———__— Severe: seepage __._.__ Fair: too sandy.
Mocho:
165, 166 oo Moderate: Moderate: Slight .. Good.
peres slowly. peres slowly.
Mocho
107 e Moderate: Moderate: Slight Good.
percs slowly. seepage, slope.
Modjeska:
168, 169 e Slight o Severe: seepage —..___ Severe: seepage _____. Poor: small stones.
170 —_— Moderate: slope - Severe: Severe: seepage ______ Poor: small stones.
slope, seepage.
| 7/ Severe: slope ————.__. Severe: Severe: seepage —....__ Poor: slope,
slope, seepage. small stones.
Myford:
172, 178 e Severe: percs slowly —_| Slight .. Moderate: too clayey __| Fair: too clayey.
173, 174, 179 e Severe: percs slowly _.| Moderate: slope . .- Moderate: too clayey _..| Fair: too clayey.
175 e Severe: percs slowly .| Severe: slope o ___ Moderate: too clayey _. Failrz too clayey,
slope.
176, V77 e Severe: slope, Severe: slope ——e—e——_ Moderate: too clayey .| Poor: slope.
percs slowly.
Nacimiento:
180 e Severe: slope, Severe: slope, Severe: depth to rock-.| Poor: slope.
depth to rock, depth to rock.
percs slowly.
18] Severe: slope, Severe: slope, Severe: slope, Poor: slope.
depth to rock, depth to rock. depth to rock.
percs slowly.
Omni )
182, 184 o Severe: percs slowly __| Slight . Severe: too clayey ...——| Poor: too clayey.
183 Severe: peres slowly, Severe: wetness _..___ Severe: wetness, Poor: wetness,
wetness. too clayey. too clayey.
Pits
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i Septie tank Trench . )
i Syl absprption S abieant
fields landfill orlan
Ramona
186 o Severe: peres slowly __| Moderate: slope ..____ Slight . __ Good.
187 Severe: percs slowly _.| Severe: slope ________ Slight . ___ Fair: slope.
Rincon
188 e Severe: percs slowly _.| Moderate: slope ______ Moderate: too clayey —.| Fair: too clayey.
189 Severe: percs slowly .| Severe: slope ________ Moderate: too clayey __| Fair: too clayey,
slope.
Rincon
190 o Severe: percs slowly, Severe: slope __._____ Moderate: too Poor: slope.
slope. clayey, slope.
Riverwash:
191.
Rock outerop:
1192:
Rock outcrop part.
Cieneba part —______ Severe: slope, Severe: slope, Severe: slope, Poor: slope,
depth to rock. depth to rock, seepage, depth to rock. thin layer.
seepage.
San Andreas:
193 Severe: slope, Severe: slope, Severe: seepage, Poor: slope.
depth to rock. seepage, depth to rock. depth to rock.
San Emigdio:
194, 195 Slight Severe: seepage ___.__ Severe: seepage ______ Good.
196 Severe: percs slowly _| Severe: seepage ____.__ Severe: seepage ______ Good.
Soboba
197 Slight Severe: seepage __.____ Severe: seepage, Poor: too sandy,
too sandy. small stones.
198 Moderate: slope _—_.___ Severe: slope, Severe: too sandy, Poor: too sandy,
seepage. seepage. small stones.
Soper:
199, 200 . Severe: slope, Severe: slope - __ Moderate: slope, Poor: slope.
peres slowly, depth to rock.
depth to rock.
200, 202, 203 . __ Severe: slope, Severe: slope - ___.. Severe: slope ——_______ Poor: slope.
percs slowly,
depth to rock.
1 204:
Soper part Severe: slope, Severe: slope . Severe: slope - ____ ——-| Poor: slope.
peres slowly,
depth to rock.
Rock outcrop part.
Sorrento: .
205, 206, 207 Moderate: percs Moderate: seepage ____| Moderate: too clayey .| Fair: too clayey.
slowly.
208, 209 oo Severe: percs slowly .| Moderate: seepage, Moderate: too clayey | Fair: too clayey.
slope.
Thapto-Histic
Fluvaquents:
200 Severe: wetness, Severe: wetness, Severe: wetness, Poor: wetness,
peres slowly. excess humus. excess humus, excess humus.
too clayey.
Tidal flats:

211,
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: , Septic tank Trench .
S;;;;;; 2%&? absorption Sewz%%:;goon sanitary ]f)allly C‘é‘é‘if
fields landfill orlan
Tollhouse:
1212:
Tolthouse part ..____ Severe: slope, Severe: slope, Severe: slope, Poor: slope,
depth to rock. depth to rock. depth to rock, thin layer.
seepage.
Rock outcrop part.
Vista
203 e Severe: depth to rock_.| Severe: slope, Severe: depth to rock, Fair: slope,
depth to rock, seepage. thin layer.
seepage.
204 Severe: slope, Severe: slope, Severe: depth to rock, Poor: slope.
depth to rock. depth to rock, seepage.
seepage.
25 Severe: slope, Severe: slope, Severe: slope, Poor: slope.
depth to rock. depth to rock, depth to rock,
seepage. seepage.
1216:
Vista part — .. Severe: slope, Severe: slope, Severe: depth to rock, | Poor: slope.
depth to rock. depth to rock, seepage.
seepage.
Rock outcrop part.
Xeralfic Arents: .
207 Severe: percs slowly __| Moderate: slope —__.__ Slight - Good.
208 e Severe: percs slowly __| Severe: slope _.___ Slight e Fair: slope.
Xerorthents: .
219 Severe: depth to rock, | Severe: slope, Severe: depth to rock_.| Poor: thin layer.
peres slowly. depth to rock.
220 Severe: slope, Severe: slope, Severe: depth to rock..| Poor: slope,
depth to rock, depth to rock. thin layer.
percs slowly.
Yorba
220 Severe: percs slowly __| Moderate: slope, Moderate: too clayey | Poor: small stones.
small stones.
222 Severe: peres slowly __| Severe: slope - Moderate: too clayey .| Poor: small stones.
Yorba:
223, 224, 225 o Severe: slope, Severe: slope ______.___ Moderate: slope, Poor: slope, small
peres slowly. too clayey. stones.
226 Severe: slope, Severe: slope o Severe: slope . __ Poor: slope, small
peres slowly. stones.

* This mapping unit is made up of two or more dominant kinds of soil. See mapping unit deseription for the composition and

behavior of the whole mapping unit.

waste by placing refuse in successive layers either in
excavated trenches or on the surface of the soil. The
waste is spread, compacted, and covered daily with a
thin layer of soil material. Landfill areas are subject
to heavy vehicular traffic. Risk of polluting ground
water and trafficability affect the suitability of a soil
for this use. The best soils have a loamy or silty tex-
ture, have moderate to slow permeability, are deep to
a seasonal water table, and are not subject to flooding.
Clayey soils are likely to be sticky and difficult to
spread. Sandy or gravelly soils generally have rapid

permeability, which might allow noxious liquids to
contaminate ground water. Soil wetness can be a limi-
tation, because operating heavy equipment on a wet
soil is difficult. Seepage into the refuse increases the
risk of pollution of ground water.

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

Unless otherwise stated, the limitations in table 5
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[“Shrink-swell” and some of the other terms that describe restrictive soil f
tions of “good,” “fair,” “poor,” and “unsuited.” Absence of

SOIL SURVEY

TABLE 6.—Construction materials

eatures are defined in the Glossary. See text for defini-
an entry means soils are not rated]

Soil name and .
map symbol Roadfill Sand Gravel Topsoil
Alo: . .
100 o Poor: shrink-swell, Unsuited - _________ Unsuited - ___________ Poor: too clayey.
low strength,
thin layer.
101 e Poor: shrink-swell, Unsuited . ____ Unsuited ._____________ Poor: too clayey,
low strength, slope.
thin layer.
102 Poor: low strength, Unsuited - ________ Unsuited _.____________ Poor: too clayey,
thin layer, slope. slope.
Alo Variant: )
103 — -i Poor: shrink-swell, Unsuited ______________ Unsuited . _____________ Poor: too clayey.
low strength,
thin layer.
104 e Poor: shrink-swell, Unsuited ___.__________ Unsuited —_____________ Poor: slope,
low strength, too clayey.
thin layer.
105 Poor: slope, low Unsuited - _________ Unsuited _ . ___________ Poor: slope,
strength, thin layer. too clayey.
Anaheim: .
106, 108 e~ Poor: low strength, Unsuited —..___________ Unsuited . ______ Poor: slope.
slope.
107, 109, 110 Poor: slope, low Unsuited . ____________ Unsuited —____________ Poor: slope.
strength, thin layer.
Balcom )
I Poor: low strength, Unsuited —.___________ Unsuited . ____ Fair: slope,
thin layer. too clayey.
M2 Poor: low strength, Unsuited —oo—_______ Unsuited ______________ Poor: slope.
thin layer.
M3 Poor: slope, low Unsuited _____________ Unsuited . ___________ Poor: slope.
strength, thin layer.
114
Balcom part _______ Poor: slope, low Unsuited . ____ Unsuited - ________ Poor: slope.
strength, thin layer.
Rock outerop part.
Beaches:
H15.
Blasingame: )
R S Poor: low strength, Unsuited . ____ Unsuited . ________ Poor: slope.
thin layer.
N7 Poor: thin layer, large | Unsuited ______________ Unsuited : Poor: large stones.
stones, low strength. large stones.
I8 Poor: slope, thin layer, | Unsuited ______________ Unsuited: Poor: slope,
large stones. large stones. large stones.
119:
Blasingame part ____| Poor: low strength, Unsuited . ____ Unsuited: Poor: slope.
thin layer. large stones.
Rock outerop part.
1120
Blasingame part —.__j Poor: thin layer, Unsuited oo Unsuited: Poor: large stones.
large stones, large stones.
low strength.
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TABLE 6.—Construction materials—Continued

S Symiol Roadfil Sand (ravel topsol

Vista part oo Good Unsuited: thin layer .| Unsuited Fair: slope.
VAR )

Blasingame part .| Poor: thin layer, Unsuited o= Unsuited: Poor: slope,
large stones, large stones. large stones.
low strength.

Vista part . Fair: slope oo Unsuited: thin layer __| Unsuited - Poor: slope.

Bolsa )
122 Fair: wetness, Unsuited oo Unsuited - Good.

low strength,
shrink-swell.

123 Fair: low strength, Unsuited oo Unsuited oo Good.
shrink-swell.

124 Fair: wetness, Unsuited cmmmme Unsuited oo Fair: too clayey.
low strength,
shrink-swell.

125 Fair: low strength, Unsuited — e Unsuited ——— oo .o___| Fair: tooclayey.
shrink-swell.

Bosanko )

126 Poor: low strength, Unsuited oo Unsuited oo Poor: too clayey.
shrink-swell.

127 Poor: low strength, Unsuited oo Unsuited oo Poor: too clayey,
shrink-swell. slope.

Bosanko .

128 Poor: slope, Unsuited —omome Unsuited oo Poor: too clayey,
low strength, slope.
shrink-swell.

1129: .

Bosanko part __..__ Poor: low strength, Unsuited - Unsuited - Poor: too clayey,
shrink-swell. slope.

Balcom part . _ Poor: low strength, Unsuited oo Unsuited o Poor: slope.
thin layer.

*130:

Bosanko part Poor: slope, Unsuited oo Unsuited oo Poor: tooclayey,
low strength, slope.
shrink-swell.

Baleom part . Poor: slope, Unsuited oo Unsuited o Poor: slope.
low strength,
thin layer.

Botella:
130,132 Poor: low strength __.| Unsuited oo Unsuited oo Fair: too clayey.
133 e Poor: low strength ___| Unsuited (o= Unsuited o Fair: slope,
too clayey.
Calleguas:
134 Poor: slope, Unsuited oo Unsuited - Poor: slope.
thin layer.
Capistrano:
135 e Fair: low strength ____| Poor: excess fines .| Unsuited o Good.
136 e Fair: low strength ___.| Poor: excess fines ..} Unsuited ——oomm— Fair: slope.
Chesterton
137 Poor: low strength .| Unsuited Unsuited o Fair: slope.

138 e Poor: low strength .| Unsuited Unsuited oo Poor: slope.
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Chino: L .
139, 140 Poor: low strength ___| Unsuited - __ Unsuited — - __________ Fair: too clayey.
Cieneba . .

[ Poor: thin layer, Unsuited: thin layer __| Unsuited —_____________ Poor: slope,
area reclaim. thin layer,

area reclaim.

142 Poor: slope, Unsuited: thin layer __| Unsuited ______________ Poor: slope,
thin layer, thin layer,
area reclaim. area reclaim.

1143; . . .

Cieneba part —._____ Poor: thin layer, Unsuited: thin layer __| Unsuited ______________ Poor: slope,
area reclaim. thin layer,

area reclaim.

Blasingame part ____| Poor: low strength, Unsuited Unsuited . ___________ Poor: slope,
thin layer. thin layer.

Rock outerop part.

144 _ , _

Cieneba part - _____ Poor: thin layer, Unsuited: thin layer __| Unsuited - ____________ Poor: slope,
area reclaim. thin layer,

area reclaim.

Rock outcrop part.

T 145: . . .

Cieneba part _______ Poor: slope, Unsuited: thin layer .| Unsuited ______________ Poor: slope,
thin layer, thin layer,
area reclaim. area reclaim.

Rock outcrop part.

Corralitos: .
146, 147 Good Poor: excess fines ____| Unsuited - ____________ Poor: too sandy.
Cropley: . .

148, 149 Poor: shrink-swell, Unsuited —o Unsuited —_____________ Poor: too clayey.
low strength.

Escondido: . .

150 Fair: low strength ___| Unsuited —.____________ Unsuited —.____________ Fair: slope.

51 Fair: slope, low Unsuited . __ Unsuited oo Poor: slope.
strength.

Exchequer:

L 152: . .

Exchequer part .. | Poor: slope, Unsuited: Unsuited . ___ Poor: slope,
thin layer, excess fines. small stones,
area reclaim. area reclaim.

Rock outcrop part.

Friant: .

153 oo Poor: slope, Poor: excess fines ____| Unsuited ______________ Poor: slope,
thin layer, area reclaim.
area reclaim.

Gabino o .

154 Poor:  slope, Unsuited . ______ Unsuited . _______ Poor: slope,
shrink-swell, small stones.
low strength.

Garretson )

1B Fair: low strength .| Unsuited ______________ Unsuited . ________ Poor: small stones.
Hanford:

156 Good Poor: excess fines ____| Unsuited _._.__________ Fair: small stones.
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Soil name and S .
map symbol Roadfill Sand Gravel Topsoil
Hueneme

157 e Poor: wetness e Poor: excess fines —___| Unsuited oo Poor: wetness.

158 e Good Poor: excess fines —___| Unsuited o Good.

Las Posas:

159 e Poor: slope, Unsuited - Unsuited oo Poor: slope,
shrink-swell, small stones.
low strength.

Laughlin:
160 e Poor: slope, Unsuited - Unsuited oo Poor: slope,
low strength. small stones.
Marina:
161, V62 e Good Poor: excess fines __..| Unsuited oo Poor: too sandy.
Metz: )
163, 164 e Good o Poor: excess fines ._..| Unsuited —— o Poor: too sandy.
Mocho: ) ) ) )

165, 166, 167 mocemeem Fair: shrink-swell, Unsuited e Unsuited e Fair: excess lime.
low strength.

Modjeska: .

168, 169, 170 o Good e Unsuited - Fair: excess fines .- Poor: small stones.

[y S Fair: slope e Unsuited — e Fair: excess fines . Poor: slope,

small stones.
Myford: | .

172, 173, 174 e Poor: low strength, Unsuited oo Unsuited oo Fair: too clayey.
shrink-swell.

175 e Poor: low strength, Unsuited wem e Unsuited —comeee Fair: slope,
shrink-swell. too clayey.

176, 177 e Poor: low strength, Unsuited oo Unsuited - Poor: slope.
shrink-swell.

178, 179 e Poor: low strength, Unsuited e Unsuited e Good.
shrink-swell.

Nacimiento:
180 e Poor: low strength. Unsuited —— o Unsuited - oo Poor: slope.
Nacimiento:

18] e Poor: slope, Unsuited oo Unsuited oo Poor: slope.
low strength.

Omni: . )

182 Poor: shrink-swell, Unsuited - Unsuited Fair: too clayey.
low strength.

183 e Poor: wetness, Unsuited e Unsuited e Poor: wetness,
shrink-swell, too clayey.
low strength.

184 e Poor: shrink-swell, Unsuited oo Unsuited — oo Poor: too clayey.
Jow strength.

Pits:
185,
Ramona )
186 Fair: low strength ___| Poor: excess fines —__| Unsuited oo Fair: small stones.
187 e Fair: low strength _..| Poor: excess fines .- Unsuited oo Poor: small stones.
Rincon:

188 e Poor: low strength, Unsuited Unsuited - Fair: too clayey.

shrink-swell.
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map symbol av opsoil
189 Poor: low strength, Unsuited .o ___ Unsuited —.____________ Fair: too clayey,
shrink-swell. slope.
190 o Poor: low strength, Unsuited - _.__________ Unsuited . _.__________ Poor: slope.
shrink-swell.
Riverwash:
191,
Rock outerop:
1 192:
Rock outcrop part.
Cieneba part _______ Poor: = slope, thin layer, | Unsuited: thin layer __| Unsuited ___ __________ Poor: slope,
area reclaim. thin layer,
area reclaim.
San Andreas: )
193 e Poor: thin layer ______ Unsuited _____________ Unsuited ______________ Poor: slope.
San Emigdio:
194, 195, 196 . ____ Fair: low strength ____| Poor: excess fines -___| Unsuited ______________ Good.
Soboba . )
(97 e Good . _______ Fair: excess fines ____| Fair: excess fines _____ Poor: small stones,
too sandy.
198 Fair: slope __________ Fair: excess fines ____| Fair: excess fines ____ Poor: small stones,
too sandy.
Soper: .
199, 200 . Poor: slope, low Unsuited ______________ Unsuited _.____________ Poor: slope.
strength.
200, 202, 203 o ______ Poor: slope, Unsuvited —____________ Unsuited .___._________ Poor: slope.
low strength.
1204: .
Soper part . ______ Poor: low strength ___| Unsuited ______________ Unsuited _.____________ Poor: slope.
Rock outerop part.
Sorrento: .
205, 206, 207 o Poor: low strength ___| Unsuited ______________ Unsuited ______________ Good.
208, 209 Poor: low strength ___| Unsuited ______________ Unsuited - _____________ Fair: too clayey.
Thapto-Histic
Fluvaquents: .
200 Poor: wetness, Unsuited o __ Unsuited . ____________ Poor: wetness.
excess humus,
low strength.
Tidal flats:
VAR
Tollhouse :
1212:
Tollhouse part ______ Poor: thin layer ______ Poor: excess fines ____| Poor: excess fines _____ Poor: slope.
Rock outerop part.
Vista . )
23 Good . ________ Unsuited: thin layer __| Unsuited —_____________ Fair: slope.
204 Fair: slope - __________ Unsuited: thin layer .| Unsuited ____________ Poor: slope.
215 Poor: slope __________ Unsuited: thin layer __| Unsuited —____________ Poor: slope.
1216:
Vista part _________ Fair: slope - ______ Unsuited: thin layer .| Unsuited ______________ Poor: slope.

Rock outerop part.
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Sﬁiﬁzgﬁgﬁd Roadfill Sand Gravel Topsoil

Xeralfic Arents:

T Good - Unsuited Unsuited o Good.

208 e Go0Q Unsuited . _____ Unsuited Fair: slope.
Xerorthents:

29 e Poor: thin layer Unsuited Unsuited oo Fair: slope.

220 Poor: thin layer __.___ Unsuited . Unsuited oo Poor: slope.
Yorba:

221, 222 e Fair: low strength, Unsuited - Unsuited : Poor: small stones.
shrink-swell. excess fines.

223, 224, 225 Fair: slope, Unsuited oo Unsuited: Poor: slope,
low strength, excess fines. small stones.
shrink-swell.

226 Poor: slope e Unsuited - Unsuited: Poor: slope,

excess fines. small stones.

* This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and

behavior of the whole mapping unit.

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

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

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

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

Construction materials

The suitability of each soil as a source of roadfill,
sand, gravel, and topsoil is indicated in table 6 by
ratings of good, fair, or poor. The texture, thickness,
and organic-matter content of each soil horizon are
important factors in rating soils for use as construc-
tion materials. Each soil is evaluated to the depth
observed, generally about 6 feet.

Roadfill is soil material used in embankments for
roads. Soils are evaluated as a source of roadfill for low
embankments, which generally are less than 6 feet high
and less exacting in design than high embankments.
The ratings reflect the ease of excavating and working
the material and the expected performance of the ma-

terial where it has been compacted and adequately
drained. The performance of soil after it is stabilized
with lime or cement is not considered in the ratings,
but information about some of the soil properties that
influence such performance is given in the descriptions
of the soil series.

The ratings apply to the soil material between the
A horizon and a depth of 5 to 6 feet. It is assumed that
soil horizons will be mixed during excavation and
spreading. Many soils have horizons of contrasting
suitability within their profile. The estimated engineer-
ing properties in|table 9 brovide specific information
about the nature of each horizon. This information
can help determine the suitability of each horizon for
roadfill.

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

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

The ratings do not take into account depth to the
water table or other factors that affect excavation of
the material. Descriptions of grain size, kinds of min-
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TABLE 7.—Water management

[“Seepage” and some of the other terms that describe restrictive soil features are defined in the Glossary. Absence of an entry
means soil was not evaluated]

: Pond Embankments i
Soil name and reservoir dikes, and ’ Drainage Terraces and Grassed
map symbol areas levees diversions waterways
Alo
100, 101, 102 ——___ Slope, Low strength, Slope, percs slowly, | Slope, Slope, percs slowly.

Alo Variant:

103, 104, 105
Anaheim:

106, 107, 108,

109, WO e
Balcom:

T, 112, 113

1114

Balcom part ____

Rock outerop
part.

Beaches:
[15.

Blasingame:
11

W7, M8

1119
Blasingame
part.

Rock outerop
part.

*120:
Blasingame
part.

Vista part

120
Blasingame
part.

Vista part _____ .

Bolsa:
122, 123

depth to rock.

Slope,
depth to rock.

Slope,
depth to rock.

Slope,
depth to rock.

Slope,
depth to rock.

Slope,
depth to rock.

Slope,
depth to rock.

Slope,
depth to rock.

Slope,
depth to rock.

Slope,
seepage.

Slope,
depth to rock.

Slope,
seepage.

Peres slowly . __

thin layer,
hard to pack.

Low strength,
thin layer,
hard to pack.

Low strength,
thin layer.

Low strength,
thin layer,
shrink-swell.

Low strength,
thin layer,
shrink-swell.

Low strength,
compressible,
thin layer.

Large stones,
low strength,
thin layer.

Low strength,
thin layer,
large stones.

Compressible,
low strength,
thin layer.

Seepage, piping ___

Compressible,
low strength,
thin layer.

Seepage, piping ___

Piping,
low strength,
wetness.

depth to rock.

Slope, peres slowly,
depth to rock.

Slope,

depth to rock.

Slope,
depth to rock.

Slope,
depth to rock.

Slope, peres slowly,
depth to rock.

Slope, percs slowly,
depth to rock.

Slope, percs slowly,
depth to rock.

Slope, peres slowly,
depth to rock.

Slope,
depth to rock.

Slope, percs slowly,
depth to rock.

Slope,
depth to rock.

Wetness,
peres slowly.

peres slowly,
depth to rock.

Slope,
percs slowly,
depth to rock.

Slope,
depth to rock.

Slope,
depth to rock.

Slope,
depth to rock.

Slope,
depth to rock.

Slope,
depth to rock,
large stones.

Slope,
depth to rock,
large stones.

Slope,
depth to rock.

Slope, depth to
rock, piping.

Slope,
depth to rock.

Slope, depth to
rock, piping.

Percs slowly,
piping.

Slope, percs slowly.

Slope, rooting depth.

Slope, rooting depth.

Slope, rooting depth.

Slope, rooting depth.

Slope, large stones,
rooting depth.

Slope, rooting depth,

large stones.

Slope, rooting depth.

Slope, droughty.

Slope, rooting depth.

Slope, droughty.

Peres slowly,
wetness.
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o Pond Embankments, -
Soil n:lmegn{d PeSETVOIT dikes, and Drainage Terraces and Grassed
map symbo areas levees diversions waterways
124, 125 o Peres slowly Piping, Percs slowly —.____ Percs slowly, Percs slowly.
low strength. piping.
Bosanko:
126, 127, 428 Slope, Low strength, Percs slowly, Slope, Slope, percs slowly.
depth to rock. hard to pack, slope. depth to rock,
compressible. percs slowly.
1 129:

Bosanko part ..._

Balcom part .

*130:
Bosanko part ___

Balcom part .

Botella:

131, 132, 133

Calleguas:
134

Capistrano:
135, 136

Chesterton:
137, 138

1143
Cieneba part —_

Blasingame
part

Rock outerop
part.

Slope,
depth to rock.

Slope,
depth to rock.

Slope,
depth to rock.

Slope,
depth to rock.

Slope,
excess humus.

Slope,
depth to rock.

Seepage

Cemented pan,
slope.

Favorable

Favorable

Slope,
depth to rock,
seepage.

Slope,
depth to rock,
seepage.

Slope,
depth to rock.

Low strength,
hard to pack,
compressible.

Low strength,
thin layer,
shrink-swell.

Low strength,
hard to pack,
compressible.

Low strength,
thin layer,
shrink-swell.

Low strength

Thin layer,
low strength.

Piping,
low strength.

Low strength,
thin layer.

Shrink-swell,
low strength,
compressible.

Shrink-swell,
low strength,
compressible.

Piping,
thin layer.

Piping,
thin layer.

Low strength,
compressible,
thin layer.

Percs slowly,
slope.

Slope,
depth to rock.

Percs slowly,
slope.

Slope,
depth to rock.

Complex slope,
percs slowly.

Complex slope,
depth to rock.

Complex slope,
seepage.

Cemented pan,
peres slowly,
slope.

Wetness,
percs slowly,
excess salt.

Percs slowly

Slope,
depth to rock.

Slope,
depth to rock.

Slope,
peres slowly,
depth to rock.

Slope,
depth to rock,
percs slowly.

Slope,
depth to rock.

Slope,
depth to rock,
percs slowly.

Slope,
depth to rock.

Complex slope,
percs slowly.

Complex slope,
depth to rock.

Complex slope,
piping.

Cemented pan,
slope,
percs slowly.

Percs slowly,
wetness.

Percs slowly

Slope, depth to
rock, piping.

Slope, depth to
rock, piping.

Slope,
depth to rock.

Slope, percs slowly.

Slope, rooting depth.

Slope, percs slowly.

Slope, rooting depth.

Complex slope, peres
slowly.

Complex slope,
rooting depth.

Complex slope,
piping.

Slope, percs slowly,
rooting depth.

Percs slowly,
wetness, excess
salt.

Perecs slowly.

Slope, rooting depth,
droughty.

Slope, rooting depth,
droughty.

Slope, rooting depth.
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Soil name and reservoir dikes, and Drainage Terraces and Grassed

map symbol areas levees diversions waterways
L 144

Cieneba part ___| Slope, Piping, Slope, Slope, depth to Slope, rooting depth,
depth to rock, thin layer. depth to rock. rock, piping. droughty.
seepage.

Rock outcrop

part.
L 145: )

Cieneba part ___| Slope, Piping, Slope, Slope, depth to Slope, rooting depth,
depth to rock, thin layer. depth to rock. rock, piping. droughty.
seepage.

Rock outerop

part.
Corralitos: L L
46 Seepage, slope ____| Seepage, piping ___| Slope ____________ Slope, piping. Slope, droughty.
T Seepage, slope -___| Seepage, piping ___| Slope, percs Slope, piping, Slope, droughty.
slowly, wetness. percs slowly.
Cropley
148 . Favorable ________ Low strength, Percs slowly ______ Peres slowly _____ Percs slowly, slope.
compressible,
hard to pack.
149 . Slope - _____ Low strength, Percs slowly, Peres slowly ______ Percs slowly, slope.
compressible, slope.
hard to pack.
Escondido:
150, 151 Slope, Thin layer, Slope, Slope, depth to Slope, rooting depth.
depth to rock. low strength, depth to rock. rock, piping.
piping.
Exchequer:
152:
Exchequer
part _________ Slope, Thin layer . ___ Slope, Slope, Slope, rooting depth.
depth to rock. depth to rock. depth to rock.
Rock outcrop
part.
Friant:
153 Depth to rock, Thin layer, Complex slope, Complex slope, Complex slope,
slope, seepage. low strength, depth to rock. depth to rock, rooting depth.
piping. piping.
Gabino
154 Slope oo Shrink-swell, Percs slowly, Slope, Slope, peres slowly.
low strength, slope. percs slowly.
piping.
Garretson:
155 Seepage, slope _.__| Low strength _____ Slope o ___ Slope o _____ Slope.
Hanford: )
156 Slope, seepage .| Piping ___________ Slope o ______ Piping _ . ______ Slope, droughty.
Hueneme:
157 Seepage ___ ___.____ Piping . _______ Wetness . ______.__ Poor outlets, Wetness.
piping.
Hueneme
158 Seepage . __ Piping . _____ Favorable __.._____ Poor outlets, Favorable.
piping.
Las Posas:
159 Slope, Low strength, Slope, Depth to rock, Slope, peres slowly,

depth to rock.

shrink-swell.

percs slowly.

slope.

}
!

rooting depth.
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Soil name and L . : " Terraces and Grassed
map symbol re:iggn dll{g’\s’é easnd Drainage diversions waterways
Laughlin:
160 e Slope, Depth to rock, Slope, Slope Slope, rooting depth.
depth to rock. low strength, depth to rock.
hard to pack.
Marina

S Seepage o~ Seepage ————— Favorable .~ Too sandy, Droughty.

soil blowing.

162 o Seepage, slope —___| Seepage ————— - Slope o Too sandy, Droughty.

soil blowing.
Metz: .
163, 14 Seepage —oeoen Piping, seepage --.| Cutbanks cave _.—- Too sandy, piping, | Droughty, erodes
erodes easily. easily.
Mocho:

165, 166 o Seepage oo Low strength, Favorable .- Favorable ______.. Favorable.
compressible,
hard to pack.

167 Slope, seepage -.—-| Low strength, Slope - Favorable . Favorable.
compressible,
hard to pack.

Modjeska )

168 Seepage, slope ____| Seepage, piping _._| Cutbanks cave ___.| Piping Droughty.

169 oo Seepage, slope —.__| Seepage, piping ___| Slope, Piping Droughty.

cutbanks cave.

170, 170 o Seepage, slope ___.| Seepage, piping _--| Slope, Slope, piping —.——_— Slope, droughty.

cutbanks cave.
Myford:

172, 178 e Favorable ________ Low strength, Percs slowly ————__ Percs slowly .. Percs slowly.
hard to pack,
compressible.

173, 174, 179 Slope e Low strength, Slope, Percs slowly .- Percs slowly.
hard to pack, percs slowly.
compressible.

175, 176, 177 e Slope Low strength, Slope, Slope, Slope, percs slowly.
hard to pack, perces slowly. percs slowly.
compressible.

Nacimiento:
180, 18] o Slope, Low strength, Complex slope, Complex slope, Slope, peres slowly,
depth to rock. hard to pack, percs slowly, percs slowly, rooting depth.
thin layer. depth to rock. depth to rock.
Omni

182, 184 . __ Favorable Compressible, Percs slowly, Poor outlets, percs Percs slowly.
low strength, poor outlets. slowly.
shrink-swell.

183 Favorable . _.__ Compressible, Wetness, Wetness, poor Wetness, percs
low strength, poor outlets, outlets, percs slowly.
shrink-swell. peres slowly. slowly.

Pits:
| 85.
Ramona

186 Slope - Piping Slope, Percs slowly, Percs slowly.

peres slowly. piping.

187 e Slope o Piping . ____ Slope, Peres slowly, slope, | Slope, percs slowly.

percs slowly.

piping.
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Soil name and
map symbol

Pond
reservoir
areas

Embankments,
dikes, and
levees

Drainage

Terraces and
diversions

Grassed
waterways

Rincon:

188, 189, 190

Riverwash:
191.

Rock outcrop:

*192:

Rock outcrop
part.

Cieneba part ___

San Andreas:
193

San Emigdio:
194

Soper:
199, 200, 201,
202, 203

1204:
Soper part ___._

Rock outcrop
part.

Sorrento:
205, 206

Sorrento:
207

Thapto-Histic
Fluvaquents:
210

Slope, depth to
rock, seepage.

Slope, seepage,
depth to rock.

Seepage, slope

Seepage, slope

Seepage

Slope, seepage ____

Slope, seepage

Seepage . __
Slope, seepage __ __

Low strength,
compressible,
hard to pack.

Piping,
thin layer.

Low strength,
piping,
hard to pack.

Seepage

Seepage

Low strength,
piping,
hard to pack.

Low strength,
piping,
hard to pack.

Low strength,
piping,
hard to pack.

Low strength,
piping,
hard to pack.

Low strength,
compressible.

Low strength,
compressible.

Low strength,
hard to pack,
compressible,

Complex slope,
peres slowly.

Slope,
depth to rock.

Slope,
depth to rock.

Percs slowly,
complex slope.

Slope, depth to
rock, piping.

Slope, piping,
depth to rock.

Piping, percs
slowly.
Too sandy, erodes

easily.

Too sandy, erodes
easily, slope.

Piping

Favorable

Favorable

Wetness

Peres slowly,
complex slope.

Slope, rooting depth,
droughty.

Slope, rooting depth.

Favorable.
Favorable.

Peres slowly.

Droughty, erodes
easily.

Droughty, slope,
erodes easily.

Slope.

Slope.

Favorable.

Favorable.

Peres slowly.

Percs slowly.

Wetness.
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TABLE 7.—Water management—Continued

Pond Embankments,

Soil name and . ; i . ) Terraces and Grassed
map symbol re;iézgn dﬂ;gf,’ee‘;nd Drainage diversions waterways
Tidal flats:
211,
Tollhouse:
1212
Tollhouse part —.-| Slope, seepage, Thin layer, Slope, Depth to rock, Rooting depth, slope.
depth to rock. seepage. depth to rock. slope.

Rock outcrop

part.
Vista:
213, 214, 215 Slope, seepage ....| Seepage, piping ..
t216: -
Vista part —..__ Slope, seepage ____| Seepage, piping .

Rock outcrop

part.

Xeralfic Arents:

Y2 A — Slope e Low strength _____

208 Slope oo Low strength _____
Xerorthents:

219, 220 . Slope oo Thin layer
Yorba:

221 Slope — oo Low strength _____

222, 223, 224,

225, 226 Slope oo Low strength _—____

Slope, depth to
rock, piping.

Slope, Slope, droughty.

depth to rock.

Slope, depth to
rock, piping.

Slope, Slope, droughty.

depth to rock.

Slope o Favorable ________ Favorable.
Slope  —ooe Slope oo Slope.
Slope, Slope, depth to Slope, rooting depth.

depth to rock. rock.

Slope, Percs slowly Peres slowly.

percs slowly.

Slope, peres Slope, percs slowly.

Slope,
slowly.

peres slowly.

' This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and

behavior of the whole mapping unit.

erals, reaction, and stratification are given in the soil
series descriptions and in[fable 9]

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

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

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

wet that excavation is difficult during most of the
year.

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

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

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

W ater management

Many soil properties and site features that affect
water management practices have been identified in
this soil survey. In[fable Tlthe degree of soil limitation
and soil and site features that affect use are indicated
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SOIL SURVEY

TABLE 8.—Recreational development

[“Shrink-swell” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for defini-
tions of “slight,” “moderate,” and “severe’]

Soil name and

map symbol Camp areas Picnic areas Playgrounds Paths and trails
Alo:
100 Severe: too clayey -.-.| Severe: too clayey ____| Severe: too clayey, Severe: too clayey.
slope.
100 Severe: too clayey, Severe: too clayey, Severe: too clayey, Severe: too clayey.
slope. slope. slope.
102 Severe: too clayey, Severe: too clayey, Severe: too clayey, Severe: too clayey,
slope. slope. slope. slope.
Alo Variant:
103 Severe: too clayey ._._| Severe: too clayey ____| Severe: slope, Severe: too clayey.
too clayey.
04 Severe: slope, too Severe: slope, Severe: slope, Severe: too clayey.
clayey. too clayey. too clayey.
105 Severe: slope, too Severe: slope, Severe: slope, Severe: slope,
clayey. too clayey. too clayey. too clayey.
Anaheim:
106, 108 o Severe: slope —__._____ Severe: slope ... Severe: slope ________ Moderate: slope.
107, 109, 110 Severe: slope .._______ Severe: slope o__ Severe: slope —________ Severe: slope.
Balcom
[ Moderate: slope, too Moderate: slope, Severe: slope __.______ Moderate: too clayey.
clayey, peres slowly. too clayey.
N2 Severe: slope ________ Severe: gslope ... Severe: slope _._____. Moderate: slope,
too clayey.
3 Severe: slope ___._.____ Severe: slope ________ Severe: slope _________ Severe: slope.
114:
Balcom part _______ Severe: slope __.__.___ Severe: slope _._____ Severe: slope —________ Severe: slope.
Rock outerop part.
Beaches:
5.
Blasingame:
e Severe: slope —.____ Severe: slope . Severe: slope __...____ Moderate: slope,
dusty.
W7 Severe: large stones, Moderate: slope, Severe: slope, Severe:
slope. large stones. large stones. large stones.
M8 Severe: slope, large Severe: slope . __ Severe: slope, Severe: slope,
stones. large stones. large stones.
1119
Blasingame part ____| Severe: slope —._____ Severe: slope ... __ Severe: slope _________ Moderate: slope,
dusty.
Rock outerop part.
*120:
Blasingame part ____| Moderate: slope, percs | Moderate: slope ______ Severe: slope .._______ Moderate: dusty.
slowly.
Vista part .. __ Moderate: slope . ___ Moderate: slope .. __ Severe: slope . _______ Slight.
1121
Blasingame part ____| Severe: slope ______._.__ Severe: slope . ____ Severe: slope _________ Moderate: slope.
Vista part _________ Severe: slope _________ Severe: slope _________ Severe: slope _________ Moderate: slope.
Bolsa:
122 Moderate: wetness, Moderate: wetness ____| Severe: wetness ______| Moderate: wetness.

percs slowly.




Soil name and

ORANGE COUNTY, CALIFORNIA

TABLE 8.—Recreational development—Continued

103

Camp areas Picnic areas Playgrounds Paths and trails
map symbol
123 Moderate: percs Slight . Moderate: Slight.
slowly. percs slowly.
V24 Moderate: percs slowly,| Moderate: wetness, Severe: wetness .. Moderate: wetness,
too clayey, wetness. too clayey. too clayey.
125 Moderate: percs slowly | Moderate: too Moderate: percs slowly, | Moderate:
too clayey. clayey. too clayey. too clayey.
Bosanko:
126 e Severe: too clayey ___.| Severe: too clayey —.__| Severe: too clayey, Severe: too clayey.
slope.
127 e Severe: tooclayey, Severe: too clayey, Severe: too clayey, Severe: too clayey.
slope. slope. slope.
[28 e Severe: tooclayey, Severe: too clayey, Severe: too clayey, Severe: too clayey,
slope. slope. slope. slope.
1129
Bosanko part . Severe: too clayey, Severe: too clayey, Severe: too clayey, Severe: too clayey.
slope. slope. slope.
Balcom part . Severe: slope - Severe: slope . _ Severe: slope . Moderate: slope,
too clayey.
*130:
Bosanko part .. Severe: too clayey, Severe: too clayey, Severe: too clayey, Severe: too clayey,
slope. slope. slope. slope.
*130:
Balcom part . Severe: slope ——eeoo Severe: slope .o Severe: slope oo Severe: slope.
Botella
130 Moderate: percs Slight oo Moderate: slope, Slight.
slowly. percs slowly.
132 e Moderate: too clayey, Moderate: too clayey | Moderate: slope, Moderate:
percs slowly. peres slowly. too clayey.
(33 e Moderate: slope, too Moderate: slope, Severe: slope oo Moderate:
clayey, peres slowly. too clayey. too clayey.
Calleguas:
134 Severe: slope - Severe: slope - . Severe: slope, Severe: slope.
depth to rock.
Capistrano:
135 e, Slight Slight oo Moderate: slope . Slight.
36 oot Moderate: slope .| Moderate: slope .. Severe: slope - Slight.
Chesterton:
037 .| Severe: peres slowly .| Moderate: slope, Severe: slope, Moderate:
too sandy. percs slowly. too sandy.
38 e Severe: slope, percs Severe: slope ________.| Severe: slope, Moderate: slope,

Chino:
139

140

Cieneba:
(41

{42

slowly.

s too clavey,
s slowly,

Severe: slope

oo -
eVere

slope

Moderate: wetness,
too clayey.

Moderate: too clayey .

Severe: U

slope ...

Severe: slope - ..

percs slowly.

Moderate: wetiness,
percs slowly,
too clayey.

Moderate:
percs slowly.
Severe: slope,
depth to rock.

Severe: slope,
depth to rock.

too sandy.

Moderate: wetness,
too clayey.

Moderate:
too clayey.

Moderate: slope.

Cavare . Jane
Ve si0pe.
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TABLE 8.—Recreational development—Continued

Soil name and

Camp areas Picnic areas Playgrounds Paths and trails
map symbol
1 143:
Cieneba part _______ Severe: slope _______ Severe: slope _.._____ _| Severe: slope, Moderate: slope.
depth to rock.
Blasingame part ... Severe: slope ___..._.__ Severe: slope . __.__ Severe: slope ...______ M(()iderate: slope,
usty.
Rock outerop part.
1144
Cieneba part —____.__ Severe: slope —_______ Severe: slope ________ Severe: slope, Moderate: slope.
depth to rock.
Rock outcrop part.
1 145:
Cieneba part _______ Severe: slope ._______ Severe: slope ________ Severe: slope, Severe: slope.
depth to rock.
Rock outerop part.
Corralitos:
146, 147 Moderate: too sandy __| Moderate: too sandy __| Moderate: slope, Moderate: too sandy.
too sandy.
Cropley: .
148, 149 oo Severe: too clayey .| Severe: too clayey —.__| Severe: too clayey _.__| Severe: too clayey.
Escondido: .
T Moderate: slope —.____ Moderate: slope ______ Severe: slope _.__..____ Slight.
U5 Severe: slope ________ Severe: slope ____.___ Severe: slope _________ Moderate: slope.
Exchequer:
L852:
Exchequer part ____| Severe: slope .o___ Severe: slope .._..____ Severe: slope, Severe: slope.
depth to rock.
Rock outerop part.
Friant:
153 Severe: slope .._______ Severe: slope .. ___ Severe: slope, Severe: slope.
depth to rock.
Gabino:
184 . Severe: slope ... Severe: slope __.______ Severe: slope, Severe: slope.
small stones.
Garretson:
Y S Moderate: small Moderate: Moderate: Moderate:
stones. small stones. small stones. small stones.
Hanford )
156 Slight Slight . __ Moderate: slope ._.___ Slight.
Hueneme
157 Severe: wetness, Severe: wetness . _____ Severe: wetness ______ Severe: wetness.
floods.
158 Slight . __ Slight —.____________ Slight ——— Slight.
Las Posas
159 o Severe: slope ________ Severe: slope _____.___ Severe: slope _.___.____ Severe: slope.
Laughlin
160 o Severe: slope _______ Severe: slope ________ Severe: slope, Severe: slope.
small stones.
Marina
- Moderate: too sandy ._.| Moderate: Moderate: Moderate: too sandy.
too sandy. too sandy.
162 Moderate: too sandy ._| Moderate: Moderate: slope, Moderate: too sandy.
too sandy. too sandy.
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Soil name and

map symbol Camp areas Picnic areas Playgrounds Paths and trails
Metz
163, 164 oo Moderate: too sandy --| Moderate: Moderate: Moderate: too sandy.
too sandy. too sandy.
Mocho: )
165, 166 e Slight Slight oo Slight — o Slight.
167 e Slight o Slight e~ Moderate: slope _.____ Slight.
Modjeska:
168, 169 e Moderate: small Moderate: Severe: Moderate:
stones. small stones. small stones. small stones.
170 e Moderate: slope, small | Moderate: slope, Severe: slope, Moderate:
stones. small stones. small stones. small stones.
17 Severe: slope - Severe: slope o= Severe: slope, Moderate:
small stones. small stones.
Myford:
172, 173, 174, 175, 176 —__| Severe: percs slowly - Slight . Severe: Slight.
percs slowly.
177 e Severe: percs slowly .| Moderate: slope - Severe: slope, Slight.
percs slowly.
178, 179 e Severe: slope, percs Severe: slope . Severe: slope, Moderate: slope.
slowly. percs slowly.
Nacimiento:
180 Severe: slope - Severe: slope . Severe: slope oo Moderate: slope,
too clayey.
18] Severe: slope —_______ Severe: slope ... Severe: slope oo Severe: slope.
Omni
182 Moderate: percs Moderate: dusty ———— Moderate: dusty, Moderate: dusty.
slowly, dusty. percs slowly.
183 Severe: wetness, too Severe: wetness, Severe: wetness, Severe: wetness,
clayey. too clayey. too clayey. too clayey.
184 o Severe: too clayey —___| Severe: too clayey .| Severe: Severe: too clayey.
too clayey.
Pits:
185.
Ramona
186 Moderate: percs Slight Moderate: slope, Slight.
slowly. percs slowly.
187 e Moderate: slope, small | Moderate: slope, Severe: slope, Moderate:
stones. small stones. small stones. small stones.
Rincon
188 e Moderate: percs Moderate: too clayey .| Moderate: Moderate: too clayey.
slowly, too clayey. percs slowly,
too clayey, slope.
189 e Moderate: peres Moderate: too clayey, Severe: slope .. Moderate: too clayey.
slowly, too clayey, slope.
slope.
190 Severe: slope __.___ Severe: slope o —____ Severe: slope Moderate: too clayey,
slope.
Riverwash:
191.

Rock outerop:
1192:
Rock outerop part.
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TABLE 8.—Recreational development—Continued

Soil name and
map symbol

Camp areas

Picnice areas

Playgrounds

Paths and trails

Cieneba part _______

San Andreas:
193

194

Soper:
199, 208

200, 202, 203 .

t204:
Soper part __._____

Rock outerop part.

Sorrento:
205, 206 o
207 e
208
209

Thapto-Histic
Fluvaquents:
210

Tidal flats:
211,
Tollhouse:

t212:
Tollhouse part ______

Rock outerop part.

P 216:

Vista part

Rock outerop part.

Severe: slope ________

Severe: slope .

Moderate: peres
slowly.

Moderate: small
stones, too sandy.

Moderate: small
stones, too sandy.

Severe: slope .. __

Severe: slope _.______

Severe: slope ...

Moderate: too clayey_.

Moderate: too clayey. .

Moderate: peres slowly,
wetness, too clayey.

Severe: slope ___._.___

Moderate: slope _._._.
Severe: slope __ ...

Severe: slope ...

Severe: slope ...

Slight
Moderate:

Moderate:

Moderate:

Moderate:

Severe: slope

Severe: slope

Moderate:

small stones,
too sandy.

Moderate:

small stones,
too sandy.

Severe: slope

Severe: slope

Severe: slope

too clayey.

Severe: slope

Severe: slope

Severa:  slope

Severe: slope

too clayey __

too clayey __

wetness,

slope .. _

Severe: slope,
depth to rock.

Severe: slope ________

Moderate:
percs slowly.

Severe:
small stones.

Severe: slope ________

Severe: slope ________

Severe: slope . ____

Severe: slope ... __

Moderate:
too clayey.

Moderate: slope,
too clayey.

Moderate: wetness,
too clayey.

Severe: slope,
depth to rock.

Severe:

Severe: slope . __

Severe: slope .

Severe: slope ... _.

slope _________

Severe: slope.

Moderate: slope.

Slight.
Slight.
Slight.

Moderate: small
stones, too sandy.

Moderate: small
stones, -too sandy.

Moderate: slope.

Severe: slope.

Severe: slope.

Slight.
Slight.

Moderate: too clayey.

Moderate: too clayey.

Moderate: wetness,
too clayey.

Severe: slope.

Slight.
Moderate: slope.

Severe: slope.

Moderate: slope.
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TABLE 8.—Recreational development—Continued

Soil name and Camp areas Pienic areas Playgrounds Paths and trails
map symbol
Xeralfic Arents: ) .
207 Moderate: percs Slight e Moderate: slope, Slight.
slowly. percs slowly.
218 e Moderate: slope, percs | Moderate: slope -~ Severe: slope . Slight.
slowly.
Xerorthents: .
2019 Moderate: slope, peres | Moderate: slope ———- Severe: slope o Slight.
slowly.
220 e Severe: slope o Severe: slope o Severe: slope o Moderate: slope.
Yorba
220 Moderate: small Moderate: Moderate: Moderate:
stones, peres slowly. small stones. small stones, small stones.
percs slowly.
222 e Moderate: slope, small | Moderate: slope, Severe: slope, Moderate:
stones, percs slowly. small stones. small stones. small stones.
223, 224, 225 e Severe: slope - Severe: slope - Severe: slope, Moderate: slope,
small stones. small stones.
226 Severe: slope o Severe: slope o Severe: slope, Severe: slope.
small stones.

* This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and

behavior of the whole mapping unit.

for each kind of soil. This information is significant
in planning, installing, and maintaining water control
structures.

Qoil and site limitations are expressed as slight,
moderate, and severe. Slight means that the soil prop-
erties and site features are generally favorable for
the specified use and that any limitation is minor and
easily overcome. Moderate means that some soil prop-
erties or site features are unfavorable for the specified
use but can be overcome or modified by special plan-
ning and design. Severe means that the soil properties
and site features are so unfavorable and so difficult
to correct or overcome that major soil reclamation,
special design, or intensive maintenance is required.

Pond reservoir areas hold water behind a dam or
embankment. Soils best suited to this use have a
low seepage potential, which is determined by perme-
ability and the depth to fractured or permeable bed-
rock or other permeable material.

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

Aquifer-fed excavated ponds are bodies of water
made by excavating a pit or dugout into a ground-
water aquifer. Ixcluded are ponds that are fed by
surface runoff and embankment ponds that impound
water 3 feet or more above the original surface. Rat-
ings in [able Tlare for ponds that are properly designed,
located, and constructed. Soil properties and site fea-
tures that affect aquifer-fed ponds are depth to a

permanent water table, permeability of the aquifer,
quality of the water, and ease of excavation.

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

Terraces and diversions are embankments or a com-
bination of channels and ridges constructed across a
slope to intercept runoff. They allow water to soak
into the soil or flow slowly to an outlet. Features that
affect suitability of a soil for terraces are uniformity
and steepness of slope; depth to bedrock, hardpan, or
other unfavorable material; large stones; permeabil-
ity ; ease of establishing vegetation; and resistance to
water erosion, soil blowing, soil slipping, and piping.

Grassed waterwvays are constructed to channel run-
off to outlets at a nonerosive velocity. Features that
affect the use of soils for waterways are slope, per-
meability, erodibility, wetness, and suitability for per-
manent vegetation.

Recreation

The soils of the survey area are rated in M
according to limitations that affect their suitability
for recreation uses. The ratings are based on such
restrictive soil features as flooding, wetness, slope,
and texture of the surface layer. Not considered in
these ratings, but important in evaluating a gite, are
location and accessibility of the area, size and shape of
the area and its scenic quality, the ability of the soil
to support vegetation, access to water, potential water
impoundment sites available, and either access to pub-
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lic sewerlines or capacity of the soil to absorb septic
tank effluent. Soils subject to flooding are limited, in
varying degree, for recreation use by the duration
and intensity of flooding and the season when flooding
occurs. Onsite assessment of height, duration, inten-
sity, and frequency of flooding is essential in planning
recreation facilities.

The degree of the limitation of the soils is expressed
as slight, moderate, or severe. Slight means that the
soil properties are generally favorable and that the
limitations are minor and easily overcome. Moderate
means that the limitations can be overcome or allevi-
ated by planning, design, or special maintenance.
Severe means that soil properties are unfavorable and
that limitations can be offset only by costiy soil rec-
lamation, special design, intensive maintenance, lim-
ited use, or by a combination of these measures.

The information in table 8 can be supplemented by
information in other parts of this survey. Especially
helpful are interpretations for septic tank absorption
fields, given in [table 5| and interpretations for dwell-
ings without basements and for local roads and streets,
given in[table 4.]

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

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

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

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

Soil Properties

Extensive data about soil properties are summarized
on the following pages. The two main sources of these
data are the many thousands of soil borings made dur-

SOIL SURVEY

ing the course of the survey and the laboratory analyses
of selected soil samples from typical profiles.

In making soil borings during field mapping, soil
scientists can identify several important soil proper-
ties. They note the seasonal soil moisture condition or
the presence of free water and its depth. For each
horizon in the profile, they note the thickness and color
of the soil material; the texture, or amount of clay, silt,
sand, and gravel or other coarse fragments; the strue-
ture, or the natural pattern of cracks and pores in the
undisturbed soil; and the consistence of the soil ma-
terial in place under the existing soil moisture condi-
tions. They record the depth of plant roots, determine
the pH or reaction of the soil, and identify any free
carbonates.

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

The available field and laboratory data are sum-
marized in tables. The tables give the estimated range
of engineering properties, the engineering classifica-
tions, and the physical and chemical properties of each
major horizon of each soil in the survey area. They
also present data about pertinent soil and water fea-
tures, engineering test data, and data obtained from
physical and chemical laboratory analyses of soils.

Engineering properties

|Tab1e 9 |gives estimates of engineering properties
and classifications for the major horizons of each soil
in the survey area.

Most soils have, within the upper 5 or 6 feet, hori-
zons of contrasting properties. Table 9 gives informa-
tion for each of these contrasting horizons in a typical
profile. Depth to the upper and lower boundaries of
each horizon is indicated. More information about the
range in depth and about other properties in each ho-
rizon is given for each soil series in the section “De-
scriptions of the Soils.”

Texture is described in table 9 in the standard terms
used by the U.S. Department of Agriculture. These
terms are defined according to percentages of sand,
silt, and clay in soil material that is less than 2 milli-
meters in diameter. “Loam,” for example, is soil
material that is 7 to 27 percent clay, 28 to 50 percent
silt, and less than 52 percent sand. If a soil contains
gravel or other particles coarser than sand, an ap-
propriate modifier is added, for example, “gravelly
loam.” Other texture terms are defined in the Glossary.

The two systems commonly used in classifying soils
for engineering use are the Unified Soil Classification
System (Unified) |(2)] and the system adopted by the
American Association of State 1way and Trans-

portation Officials (AASHTO)

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

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

When laboratory data are available, the A-1, A-2,
and A-7 groups are further classified as follows:
A-l-a, A-1-b, A-2-4, A2-5, A-2-6, A-2-T7, A-T-5,
and A-7-6. As an additional vefinement, the desir-
ability of soils as subgrade material can be indicated
by a group index number. These numbers range from
0 for the best subgrade material to 20 or higher for the
poorest. The AASHTO classification for soils tested in
the survey area, with group index numbers in paren-
theses, is given in table 12. The estimated classifica-

tion, without group index numbers, is given in table 9.
Also in he percentage, by weight, of rock
fragments more than & inches in diameter is estimated
for each major horizon. These estimates are deter-
mined mainly by observing volume percentage in the
field and then converting that, by formula, to weight
percentage.

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

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

In some surveys, the estimates are rounded to the
nearest 5 percent. Thus, if the ranges of gradation
and Atterburg limits extend a marginal amount across
classification boundaries (1 or 2 percent}, the classifi-
cation in the marginal zone is omitted.

Physical and chemical properties

Table 10 |shows estimated values for several soil

characteristics and features that affect behavior of
soils in engineering uses. These estimates are given for
each major horizon, at the depths indicated, in the
typical pedon of each soil. The estimates are based on
field observations and on test data for these and similar
soils.

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

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

Soil reaction is expressed as a range in pll values.
The range in pH of each major horizon is based on
many field checks. For many soils, the values have
been verified by laboratory analyses. Soil reaction is
important in selecting the crops, ornamental plants,
or other plants to be grown; in evaluating soil amend-
ments for fertility and stabilization; and in evaluating
the corrosivity of soils.

Salinity is expressed as the electrical conductivity
of the saturation extract, in millimhos per centimeter
at 25 degrees C. Estimates are based on field and
laboratory measurements at representative sites of the
nonirrigated soils. The salinity of individual irrigated
fields is affected by the quality of the irrigation water
and by the frequency of water application. Hence, the
salinity of individual fields can differ greatly from the
value given in table 10. Salinity affects the suitability
of a soil for erop production, its stability when used as
a construction material, and its potential to corrode
metal and concrete.

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

Rislk of corvosion pertains to potential soil-induced
chemical action that dissolves or weakens uncoated
steel or concrete. The rate of corrosion of uncoated
steel is related to soil moisture, particle-size distribu-
tion, total acidity, and electrical conductivity of the
soil material. The rate of corrosion of concrete is
based mainly on the sulfate content, texture, and acid-
ity of the soil. Protective measures for steel or more
resistant concrete help to avoid or minimize damage
resulting from the corrosion. Uncoated steel intersect-
ing soil boundaries or soil horizons is more susceptible
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TABLE 9.—Engineering properties

[The symbol < means less than; > means greater than.

Classification
Soil name and map symbol Depth USDA texture -
Unified AASHTO
In
Alo:
100, 101, 102 N 0-25 | Clay o -—-{ CH, CL A7
25 | Weathered bedrock . O S
Alo Variant:
103, 104, 105 0-40 | Clay CH, CL AT
40 | Weathered bedroek -
Anaheim:
106, 107 0-26 | Loam CL-ML, ML A4
26 | Weathered bedrock _____ e | e |
108, 109, W0 0-26 | Clay loam CL A-6
26 | Weathered bedrock ||
Balcom:
PUL 1020 M3 0-30 | Clay loam . _______ CL A-6, AT
30 | Weathered bedvock . __________\
1114
Balcom part 0-26 | Clay loam . ______ CL A-6, A7
26 | Weathered bedrock ____
Rock outcrop part.
Beaches:
I 0-60 | Variable ___ e e
Blasingame:
I 0-8 Toam CL-MIL, CL A4
826 | Clay leam _______ A-6
26 | Weathered bedvock . e
M7, W8 0-8 Stony loam ClL-ML, CL A4
8-26 | Stony clay loamw .. _______ A-6
26 | Weatheved bedrock . ____ e
t119:
Blasingame part ____________ 0-8 Yoam _ CL-ML, CL A-4
8-24 | Clay loam . , A-6
24 | Weathered bedvock e
Rock outerop part.
1120
Blasingame part . ___ 0-8 Loam o CL-ML, CL A4
8-2¢ | Clay loam o ___ L A-6
26 | Weatherved bedrock
ist b 0-39 | Coarse sandy loam —_______________________ SM A-2
Vista par 39 | Weathered bedrock . N
s 0-8 |1 CL-ML, CI Ad
Blasi ot — OAM ~ML, CL -
asngame pat 8-26 | Clay loam .. ____ b A-6
26 | Weathered bedrock .o
Vist e 0-39 | Coarse sandy loam . __ SM A-2
15ta par 39 | Weathered bedrock
Bolsa: .
122, 123 _ _ e 0-29 | Silt leam . CL A-6
29-69 | Silty elay loam . CL A-6
124, 125 oo 0-69 | Silty elay loam . _____ CL A-6
Bosanko:
126, 127,028 oo 0-37 ' CIaY o CH, CL A7
37 | Weathered bedrock
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Absence of an entry means data were not estimated]
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Percentage passing sieve number—
Fragments Liquid Plasticity
>3 inches limit index
4 10 40 200
Pet Pct

0 100 100 95-100 85-100 40-60 20-40
0 100 100 95-100 85-100 40-60 20-40
0 100 100 85-95 60-75 20-35 5-10
0 100 100 90-100 70-80 30-40 10-20
0 100 100 90-100 70-85 35-45 15-20
0 100 100 90-100 70-85 3545 15-20
0-10 100 85-95 75-90 60-75 20-30 5-10
0-10 100 90-100 90-100 70--80 3040 10-20
10-50 80-90 7585 60-75 50-65 20-30 5-10
10-50 80-90 7585 70-80 60-70 30-40 10-20
0-10 100 85-95 75-90 60-75 20-30 5-10
0-10 100 90-100 90-100 70-80 30-40 10-20
0-10 100 85-95 75-90 60-75 20-30 5-10
0-10 100 90-100 90-100 70-80 30-40 10-20

0 90-100 80-95 45-65 20-35 | NP
0-10 100 85-95 75-90 60-75 20-30 5-10
0-10 100 90-100 90-100 70-80 30-40 10-20

0 90-100 80-95 45-65 20-85 NP
0 100 100 95-100 80-95 25-35 10-15
0 100 100 95-100 80-95 25-35 10-15
0 100 100 95-100 80-95 25-35 10-15
0 100 100 85-95 65-75 40-60 20-35
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TABLE 9.—FEnginecering properties

Classification
Soil name and map symbol Depth USDA texture
Unified AASHTO
In
1129:
Bosankopart . _________ 0-37 | Clay CH, CL A-T7
37 | Weathered bedrock o
Balcom part e 0-30 | Clay loam . CL A6, A7
30 | Weathered bedrock |
*130:
Bosanko part - ___ 0-37 | Clay CH, CL A-T
87 | Weathered bedrock ______
Balcom part - e 0-30 | Clay loam .. ____________ CL A-6, A-T
80 | Weathered bedrock ___ e
Botella:
S 0-8 looam __ CL-MIL, CL A-4, A-6
8-35 | Silty clay loam __ CL A-6, AT
3666 | Clay loam __ . o CL A-6
132, 133 0-8 Clay loam _____ CL A-6, A-T
8-35 | Silty elay loam _______ . ________ CL A-6, A7
35-66 | Clay loam _______ e e e CL A-6, A-T
Calleguas:
134 0-15 | Clay loam __ CL, CIL-ML A-6, A4
15 | Weathered bedrock . _______________ o e e I
Capistrano:
135, 136 0-65 { Sandy loam . . __ SM A-2 A4
Chesterton:
V37, 138 . 0-16 | Loamy sand . ____ SM, SM-SC A-2
16-32 | Sandy clay . CL, SC A-6, A-7
32 | Indurated — o
Chino:
139, 140 o 0-47 | Silty clay loam _ . _______ CL A6, A-T
7-60 | Sandy elay loam . _______ SC, CL A-6
Cieneba:
M 0-17 | Sandy loam .. SM, ML A-4
17 | Weathered bedroek - O
P42 0-7 | Sandy Yoam SM, ML A-4
7 Weathered bedroek
1 143:
Cieneba part . 0-17 ' Sandy loam _______ . .| SM ML A4
17 | Weathered bedrock o e
Blasingame part 0-8 | Loam o CL-MI, CL A4
826 Clay loam ... . L A6
26 | Weathered bedroek .
Rock outerop part.
1144;
Cieneba part _____ . ______ 0-7 Sandy leam _____ SM, ML A4
7 Weathered bedrock .\
Rock outcrop part,
1145
Cieneba part . 0-7 Sandy loam __ .. ______ SM, ML A4
7 Weathered bedvock . o
Rock outerop part.
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Percentage passing sieve number-—Cont.
Fragments Liquid Plasticity
>3 inches limit index
4 10 40 200
Pet Pct

0 100 100 85--95 65-75 4060 20-35
0 100 100 90-100 70-85 35-45 15-20
0 100 100 85-95 65-75 40-60 20-35
0 100 100 90-100 70-85 35-45 15-20
0 80-100 75-100 65-95 50-70 25--35 5-15
0 90-100 85-100 70-95 60-80 35--45 15-25
0 90100 85-100 70-90 50-65 30-40 10-15
0 80100 75~100 70-95 60-80 35-45 15-25
0 90-100 85100 70-95 60-80 35-45 15-25
0 90-100 85-100 70-95 60--80 3545 15-25
0 90-100 80-100 65100 55-90 20-40 5-20
0 95-100 95-100 55-85 25-50 10-25 NP-4
0 90-100 75-90 50-70 10-25 10-25 NP-5_
0 90-100 75-90 60--90 40-70 35-45 15-25
0 100 100 90--100 70-85 30-50 1525
0 100 100 95-100 35-65 30-40 10-15
0 90-100 75-95 60-80 3560 15-30 NP-5
0 90-100 75-95 60-80 35~-60 15-30 NP-5
0 90-100 75-95 60-80 35-60 15-30 NP-5

0-10 100 85-95 75-90 60-75 20-30 5-10

0--10 100 90-100 90-100 70-80 3040 10-20
0 90-100 75-95 60-80 35-60 15-30 NP-5
0 90-100 75-95 60-80 35-60 15-30 NP-5
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TABLE 9.—Engineering properties

Classification
Soil name and map symbol Depth USDA texture
Unified AASHTO
In
Corralitos:
146 0-80 | Loamy sand _________________ . ____ SM A-1, A-2
147 e 0-40 | Loamy sand __________________ . ______ SM A-2
40-46 | Silt loam, silty clay loam _________________ ML, CL-ML A-4, A-5, A-6
46-80 | Sand, fine sand, loamy sand _______________ SM, SP-SM A-1,A-2, A-3
Cropley:
148, 149 0-65 | Clay __________ R CL, CH A-17
Escondido:
150, 150 0-16 | Very fine sandy loam ____________________ ML, CL-ML A-4
16-29 | Very fine sandy loam ____________________ ML, CL-ML A4
29 | Unweathered bedrock _____ . | .o
Exchequer:
*152:
Exchequer part . _____ 0-18 | Gravelly silt loam ________________________ SM, SM-SC A4
18 | Unweathered bedrock . ________ |\ o e
Rock outerop part.
Friant:
153 0-17 | Gravelly fine sandy loam __________________ SM, SM-SC A-4
17 | Weathered bedrock _________
Gabino:
[ 0-10 | Gravelly clay loam _______________________ CL,-SC A-6
10-38 | Cobbly clay, gravelly clay _________________ CH, CL A-7
38 | Weathered bedrock _____. . |\ e
Garretson:
15 0-6 Gravelly very fine sandy loam _____________ SC, CL-ML, A-4, A-2
CL. SM-SC
6-60 | Gravelly loam, gravelly clay loam _________ SC, CL, CI-ML, A4, A6,
SM--SC A-2
Hanford
156 0-48 | Sandy loam . _______ SM A-2, A4
48-60 | Gravelly loamy sand . ________________ SM A-1
Hueneme:
157 e 0-27 | Fine sandy loam _________ . _____________ SM A-4
27-60 | Stratified silt loam to sand ________________ SM A-2 A4
158 0-27 | Fine sandy loam _________________________ SM A4
27-60 | Stratified silt loam to loamy sand _________ SM A-2 A4
Las Posas:
15 0-9 Gravelly loam . _ SM-SC, CL-ML A-2, A4
9-27 | Clay CL, CH A-6, A-T
27 | Weathered bedrock . __
Laughlin
V60 0-23 | Gravelly loam . ________ GC, CL A-6
23-39 | Gravelly clay loam, clay loam . _____________ CL, GC A-6
39 | Weathered bedrock . __________ |
Marina:
Vel 162 0-60 | Loamy sand oo ____ . ______ SM, SP-SM A-2
60-80 | Sand SP-SM, SM A-2
Metz:
163 0-20 | Loamy sand ____________ . _________ SM A-2
20-63 | Stratified sand to very fine sandy loam ____| SM A-2
164 0-20 | Loamy sand ___ . ______________________ SM A-2
20-40 | Stratified sand to very fine sandy loam _____ SM AL
40-56 | Silty elay loam ___________________________ CL A-6
56-63 J Stratified sand to silty clay loam ___________ SM, SC, ML, CL A-4, A-6
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Percentage passing sieve number—Cont.

Fragments Liquid Plasticity
>3 inches limit index
4 10 40 200
Pct Pet
0 95-100 80-100 45-90 15-35 5-30 NP-5
0 95-100 75-100 50-80 15-35 5-30 NP-5
0 95-100 75-100 70-100 65-95 25-45 5-15
0 95-100 75-100 40-80 585 | NP
0 100 95-100 80-100 70-95 40-60 15-30
0 100 100 80-95 50-65 15-35 5-10
0 100 100 80-95 50-65 15-35 5-10
0-10 70-85 55-75 50-70 35-50 20-35 5-10
0-10 70--90 60-85 50--70 35-45 20-30 NP-10
5-15 75-85 60-75 5585 40--65 30-40 10-20
5-35 80-95 70-85 65-85 50-80 40-60 25-35
0 75-100 50-75 40-70 25-60 15-30 5-10
0-10 75-100 50-75 40-75 20-65 15-40 5-20
0 85-100 80-100 50--80 20-40 15-25 NP-b
0 65-85 55-175 30--50 10-20 e NP
0 160 95-100 65-80 35-50 15-30 NP-5
0 100 95-100 6070 30-50 15-80 NP-5
0 100 95-100 65-80 35-50 156--30 NP-5
0 100 95100 60-70 30-50 15-30 NP-5
0-5 R0-95 65-75 50-70 30-60 20-30 5-10
0 100 100 90-100 75-95 35-55 15-35
0-5 5598 50-75 5065 35-55 15-30 10-15
0-5 55-90 50-90 50-85 45--80 20-40 10-20
0 100 100 5075 5-30 <5 NP
0 100 160 50-~75 Bedb e NP
0 100 100 50-70 U — NP
0 100 100 60-80 e e e i NP
0 100 100 50--70 NP
0 100 100 60-80 ‘ NE
0 100 100 90-100 85-95 1525
0 100 100 6080 40-60 Np-20
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TABLE 9.—FEngineering properties

Classification
Soil name and map symbol Depth USDA texture
Unified AASHTO
In
Mocho
15 0-12 | Sandy loam SM A-2, A-4
12-61 | Loam, silty clay loam, fine sandy loam ___..__ CL, CL-ML A-4, A6
166, 167 0-31 | Loam oo CL-ML, CL A-4, A-6
31-61 | Loam, silty clay loam, fine sandy loam ____._ CL, CL-ML A-4, A-6
Modjeska:
168, 169, 170, 17} 0-14 | Gravelly loam SC, SM-SC A-2, A4
14-63 | Very cobbly loam . ______ SM A-1
63-71 | Very gravelly loamy sand .. SM, SP-SM A-1
Myford:
172, 173, |74, 175, 176, 177,
178, 179 oo 0-12 | Sandy loam . ______ . SM. SM-SC, A-2, A-4
ML, CL-ML
12-49 | Sandy clay, sandy clay loam ______._______._ SC, CL A-6, A-T
49-79 | Sandy loam — SM, SM-SC. A-2, A-4
ML, CL-ML
Nacimiento:
180, 181 o 0-28 | Clayloam ___ CL A6, AT
98 | Weathered bedroek ——— |
Omni:
182 0-12 | Silt loam oo CL-ML, CL A-4, A-6
12-60 | Clay oo CL, CH A-T
183 e 0-17 | Clay o CL, CH A-T
1760 | ClaY o CL, CH A-T
184 e 0-17 | Clay - CL, CH A-T
17-60 | Clay e CL, CH A-T
Pits:
185.
Ramona
186 e 0-8 Fine sandy loam ____ . SM A-2, A4, A-1
8-69 | Sandy clay loam, fine sandy loam __.________ SC, SM-SC A-2, A4,
A-6, A-1
187 e 0-8 Gravelly fine sandy loam __._____________ SM A-1, A-2, A-1
8-69 | Sandy clay loam, fine sandy loam .. _______ SC, SM-SC A-2, A4,
A-6, A-1
Rincon:
188, 189, 190 o 0-11 | Clay loam o CL A-6, A-T
11-28 | Heavy clayloam . _________________ CL, CH A-6, AT
28-60 | Stratified clay o SC,CL A-6
Riverwash:
191,
Rock outcrop:
1192:
Rock outerop part.
Cieneba part 0-7 Sandy loam — SM, ML A4
7 Weathered bedrock |
San Andreas:
193 0-31 | Sandy loam oo SM A4, A-2
31 | Weathered bedrock _ o e
San Emigdio:
194, 195 o 07 Fine sandy loam _ o SC, SM, ML, CL A4
7-61 | Stratified very fine sandy loam to gravelly SC, SM, ML, CL | A-4, A-2
loamy coarse sand.
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Percentage passing sieve number—Cont.
Fragments Liquid Plasticity
>3 inches limit index
4 10 40 200
Pct Pct
0 80100 75-100 50-70 25-40 10-20 NP-5
0 80-100 756-100 70-100 6585 25—40 5-20
0 80-100 75-100 70-95 60-75 20-40 5-15
0 80-100 75-100 70-100 65-85 25-40 5-20
5-15 75-90 50-70 45-65 35--50 15-25 5-10
30-60 80-95 15-25 15-25 10-20 10-15 NP-5
5-15 80-95 15-25 10-20 515 | NP
0 100 100 60-85 30-55 20-30 NP-10
0 100 100 80-100 40-80 25-45 10--25
0 100 100 60-85 30-55 15-30 NP-10
0 80-100 75-100 70-95 65-85 30-45 10-30
0 100 100 90-100 70-90 20-35 5-15
0 100 100 90-100 75-95 45-70 2045
0 100 95-100 90-100 80-95 45-70 20-50
0 90--100 90-100 80-100 70-95 45-70 20-45
0 100 100 90-100 75-95 45-70 20-50
0 100 100 90-100 75-95 45-70 20-45
0 95-100 75-95 40-70 20-50 15-30 NP-5
0 95-100 50-95 30-75 15-45 20-40 5-15
0 95-100 50-75 30-50 15-35 15-30 NP-5
0 95-100 50-95 30-75 15-45 20-40 5-15
0 100 95-100 90-100 80-~100 30--50 10-30
0 90-100 85100 80--100 35--70 20-40 15-35
0 90-100 85-100 80-100 35-70 20-40 10-25
0 90-100 75-95 60-80 35-60 15--30 NP-5
0 90-100 80--100 70-95 30-40 10-40 NP-10
0 95-100 90-100 75-90 35-60 15-30 NP-10
0 80100 70-100 60-90 35-60 15-30 NP-10
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TABLE 9.—FEngineering properties

Classification
Soil name and map symbol Depth USDA texture
Unified AASHTO
In
196 0-7 Fine sandy loam _______ __ ML A4
7-40 | Stratified very fine sandy loam to gravelly SM, ML, A-2 A4
loamy coarse sand ______________________ SC, CL
40-43 | Silt loam, silty clay loam . _____________. CL A-6, A-7
43-61 | Stratified very fine sandy loam to gravelly SM, ML, A-2, A4
loamy coarse sand. SC, CL
Soboba
197 0-10 | Cobbly loamy sand . ________________. GP-GM, SP-SM A-1
10-60 | Very gravelly sand - ________________. GP, SP A-1
198 0-10 | Gravelly loamy sand ______________________ GP-GM, SP-SM A-1
10-60 | Very gravelly sand —____._________________ GP, SP A-1
Soper:
199, 200 o 0-8 Loam _ o ML, CL-ML, A4
SM, SM-SC
8-29 | Clay loam, loam __________________________ CL, SC A-6, A-T
29 | Weathered bedrock .. ____
201, 202 0-8 Gravelly loama . ____________ ML, CL-ML, A-4
SM, SM-SC
8-29 | Gravelly clay loam, gravelly loam __________ CL, SC A-6, AT
29 | Weathered bedrock ___.______
203 0-8 Cobbly loam _. . ______________________ ML, CL-ML, A4
SM, SM-SC
8-29 | Gravelly clay loam, gravelly loam _____._____ CL, SC A-6, A-7
29 | Weathered bedrock . | B
1204:
Soper part ________________. 0—4 Gravelly loam _________ ML, CL-ML, A4
SM, SM-SC
4-20 | Gravelly clay loam, gravelly loam __________ CL, SC A-6, A-T
20 | Weathered bedrock
Rock outcrop part.
Sorrento:
205 0-12 | Sandy loam - SM A4
1262 ¢« Silty elay loam . ________ CL A-6, AT
62-72 | Sandy loam ________ SM A4, A2
206, 207 e 0-12 (Loamy e ML, CL-ML A4
12-62 | Silty clay loam _______ ___________________ CL A8, A-T
6272 | Sandy loam oo SM A-4, A-2
208, 209 0-12 | Clay leam . ___ CL A6, AT
12-62 | Silty clay loam . __ CL A-6, A-T
62-72 | Loam, sandy loam .______.______ SM A4, A-2
Thapto-Histic Fluvaquents:
200 e 0-9 Clay loamy o . ___________.1OH A-7
921y 8Sitylay o o ...__|CL, CH AT
21-56 | Saprie material . _______.___ Pt A-8
5668 | Silty elay loam _ . ML, MH A-T7
Tidal flats:
2 0-60 | Variable .
Tollhouse:
212
Tolthouse part ... 0-8 Coarse sandy loam _____ . __________| SM A1, A-2
& Weatherved bedrock .. ol
Rock outerop part.
e . - 0~39 | Coarse sandyloam .o | 8M A2, A1
39 | Weatheved bedrock e
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and classifications

1
Percentage passing sieve number—Cont.
Fragments . ) . R Liquid Plasticity
>3 inches | limit index
4 10 40 200
Pet Pet

0 100 100 80-90 50--65H 20--30 NP-10
0 80~100 70-90 60-90 35-60 15-30 NP-10
0 100 100 90100 85-95 30-50 1525
0 80-100 70-90 55-80 15-50 10-25 NP-10

10-30 40-60 30-40 20-30 510 NP

0-5 40-60 30-40 15-25 05 NP

0--5 40--60 30--40 20--30 510 o NP

0-5 40--60 3040 1526 0-5 NP
(-5 80-100 85-95 65--85 40-65 10--3b NP-10
0-15 8595 85-95 6585 40-55 30--50 20-35
0-25 30-100 60-75 5065 45-60 10-35 NP-10
0-15 T0-95 50-70 45-60 40-55 30-50 20-35
10-25 80100 6075 5065 4560 10-35 NP-10
0-15 T0-95 50-70 4560 40--55 30-560 20-35
0-25 80100 60-75 065 4560 10-85 NP-10
0-15 70-95 50-70 45-60 40-55 30-50 20--35

0 100 95100 60-70 35-50 10-25 NP-b
0 100 95-100 80-95 70-85 2545 10-25
0 100 45100 60--70 30-40 10-25 NP-5

0 100 4H-100 7505 60-80 20-40 51
3 100 55-100 80--95 T0-85 25-45 10-21
0 100 95100 60-70 30-40 10-25 NP-5

0 100 95100 95--100 76-85 30-50 10-25
0 100 45-100 80-95 T0-85 2545 10-25
0 100 95100 60-70 30-40 10--26 NP-5

0 100 100 95100 80--95 90-110 20-35
Y 100 100 95--100 90-100 40-60 30-40

BT A TSR S TN

100 |

0 75100 55-95 30-85 15-35 <30 NP-5

0 90-100 80-95 45-65 20-35 NP
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TABLE 9.—FEngincering properties
Classification
Soil name and map symbol Depth USDA texture
Unified AASHTO
In
1216
Vista part 0-39 | Coarse sandy loam __________ . ______ SM A-2, A-1
39 | Weathered bedrock
Rock outerop part.
Xeralfic Arents: .
207, 28 0-60 | Variable e
Xerorthents:
219, 220 0-60 | Variable e
Yorba:
221, 222, 223 o ____ 0-11 | Gravelly sandy loam SM, SM-SC A-2, A-4, A-1
114 Very gravelly sandy clay loam GC A-2, A-6
40-63 | Very gravelly sandy loam _________________ GM, GP-GM A-1
224, 225 0-11 | Cobbly sandy loam SM, ML, SM-SC, | A-2, A4
CL-ML
11-40 | Very gravelly sandy clay loam _____________ GC A-2, A6
40-63 | Very gravelly sandy loam _________________ GM, GP-GM Al
226 0-11 | Cobbly sandy loam ... SM, SM-SC A-2,A-4 A-1
11-40 | Very gravelly sandy clav loam _____________ GC A-2, A-6
40-63 | Very gravelly sandy leam - _____________ GM, GP-GM A-1

* This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and

to corrosion than an installation that is entively within
one kind of soil or within one soil horizon.

Erosion factors are used to predict the erodibility of
a soil and its tolerance to erosion in relation to spe-
cific kinds of land use and treatment. The soil erodibil-
ity factor (K) is a measure of the susceptibility of
the soil to erosion by water QZJH Soils having the
highest K values are the most erodible. K values range
from 0.10 to 0.64. To estimate annual soil loss per
acre, the K value of a soil is modified by factors repre-
senting plant cover, grade and length of slope, man-
agement practices, and climate. The soil-loss tolerance
factor (T) is the maximum rate of soil erosion,
whether from rainfall or soil blowing, that can occur
without veducing crop production or environmental
quality. The rate is expressed in fons of soil loss per
acre per vear.

Soil and water features

contains information helpful in planning
land uses and engineering projects that are likely to
be affected by soil and water features.

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

The four hydrologie soil groups are:

Group A. Soils having a high infiltration rate (low
runoff potential} when thoroughly wet. These consist
chiefly of deep, well drained io excessively drained
sands or gravels. These soils have a high rate of water
transmission.

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

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

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

Flooding is the temporary covering of soil with wa-
ter from overflowing streams, with runoff from ad-
jacent slopes, and by tides. Water standing for short
periods after raing or after snow melts is not consid-
ered flooding, nor is water in swamps and marshes.
Flooding is rated in general terms that describe the
frequency and duration of flooding and the time of
vear when flooding is most likely. The ratings are
based on evidence in the soil profile of the effects of
flooding, namely thin strata of gravel, sand, silt, or,
in places, clay deposited by floodwater; irregular de-
crease in organic-matter content with increasing
depth; and absence of distinctive soil horizons that
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and classifications—Continued

Percentage passing sieve number—Cont.
Fragments TLiquid Plasticity
>3 inches limit index
4 10 40 200
Pet Pet
0 90-100 8095 4565 20-835 | NP
0-10 75-90 60-70 40-65 20-50 10-30 NP-10
0-60 35-h5 25-50 20-50 10-40 25-40 10-20
0-20 30-50 20--50 10-35 5-20 <20 NP-5
25--85 85-100 75-95 50-85 2565 10-30 NP-10
0-60 35-55 25-50 20-50 10-40 25-40 10-20
0-20 30-50 20-50 10-35 5-20 <20 NP-5
25--60 75-90 60-70 40-65 20-50 10-30 NP-10
0-60 3555 25-50 20-50 10-40 25-40) 10-20
0-20 30-50 20-50 10-35 5-20 <20 NP-5

behavior of the whole mapping unit.

form in soils of the area that are not subject to flood-
ing. The ratings are also based on local information
about floodwater levels in the area and the extent of
flooding; and on information that relates the position
of each seil on the landscape to historic floods.

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

High water table is the highest level of a saturated
zone more than 6 inches thick for a continuous period
of more than 2 weeks during most years. The depth to
a seasonal high water table applies to undrained soils.
Estimates are based mainly on the relationship be-
tween grayish colors or mottles in the soil and the
depth to free water observed in many borings made

‘mg the course of the soil survey. Indicated in fable ]
11

are the depth to the seasonal high water table; the
kind of water table, that is, perched, aytesian, or ap-
parent; and the months of the year that the water
table commonly is high. Only saturated zones above
a depth of 5 or 6 feet are indicated.

Information about the seasonal high water table
helps in assessing the need for specially designed
foundations, the need for specific kinds of drainage
systems, and the need for footing drains to insure dry
basements. Such information is also needed to decide
whether or not construction of basements is feasible
and to determine how septic tank absorption fields and
other underground installations will function. Also,
a seasonal high water table affects ease of excavation.

Depth to bedrock is shown for all soils that are
underlain by bedrock at a depth of 5 to 6 feet or less.
For many soils, the limited depth to bedrock is a part
of the definition of the soil series. The depths shown
are based on measurements made in many soil borings
and on other observations during the mapping of
the soils. The kind of bedrock and its hardness as
related to ease of excavation is also shown. Rippable
bedrock can be excavated with a single-tooth ripping
attachment on a 200-horsepower tractor, but hard
bedrock generally requires blasting.

Cemented pans are hard subsurface layers, within a
depth of 5 or 6 feet, that are strongly compacted
(indurated). Such pans cause difficulty in excavation.
The hardness of pans is similar to that of bedrock. A
rippable pan can be excavated, but a hard pan gener-
ally requires blasting.

Engineering test data

Table lcontains engineering test data for some of
the major soils in Orange County and the Western
Part of Riverside County. These tests were made to
help evaluate the soils for engineering purposes. The
engineering classifications given are based on data ob-
tained by mechanical analysis and by tests to determine
liguid limits and plastic limits. The mechanical analy-
sis was made by combined sieve and hydrometer
methods.

Compaction (or moisture-density) data are impor-
tant in earthwork. If a soil material is compacted at
successively higher moisture content, assuming that
the compactive effort remains constant, the density of
the compacted material increases until the oplimum
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TABLE 10.—Physical and chemical

[Dashes indicate data were not available. The symbol < means less than; > means greater than. The

Seoil name and - Available
< Thol Depth Permeahility water
map symbo capacity
In Infhr In/in
Alo:
100, 101, 102 e 0-25 0.06-0.2 0.14-0.17
25 e
Alo Variant:
103, 104, 105 0-40 0.06-0.2 0.14-0.17
40 |
Anaheim:
106, 107 o 0-26 0.6-2.0 0.15-0.17
26
108, 109, 1010 e 0-26 0.2-0.6 0.17-0.19
26
Balecom:
PI, 102, W03 e 0-30 0.2-0.6 0.15-0.17
L U H
114
Baleom part 0-26 0.2-0.6 0.15-0.17
s S
Rock outcrop part.
Beaches:
185,
Blasingame:
R 0-8 0.6-2.0 0.13-0.17
8-26 0.2-0.6 0.17-0.19
L S A
L I U 0-8 0.6-2.0 0.11-0.13
8-26 0.2-0.6 0.13-0.15
260
119
Blasingame part . 0-8 0.6-2.0 0.13-0.17
8-24 0.2--0.6 0.17-0.19
L S
ock outcrop part.
1 §20:
Blasingame part .. _________ 0-8 0.6-2.0 11-0.13
8-26 0.2-0.6 0.13-0.15
2 S U
Vistapart - 0-39 2.0-6.0 0.07-0.13
B
1120
Blasingame part .. _________ 0-8 0.6-2.0 0.11-0.18
3-26 0.2-0.6 0.13-0.16
26
Vista part 0-39 2.0-6.0 0.07-0.13
S
Bolsa:
01220123 0-29 0.2-0.6 0.19-0.21
29-69 0.2-0.6 0.19-0.21
24 V2 069 0.2-0.6 0.19-0.21

Soil

reaction

pH
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(T) is for the entire profile. Absence of an entry means data were not estimated]

Salinity

Shrink-swell
potential

Risk of corrosion

Frosion factors

Urncoated steel

Conerete

K

us

Mmhosfem

Moderate ._.

Moderate

Low _ .
Moderate

Low ..
Low o

Low ...
Moderate ...

Low ..

Tow _ .o
Moderate -

Moderate .o

Moderate .

Low
Moderate ____

Low

Low
Moderate __.._

Low
Moderate

Moderate .._.

Low
Moderate

Low
Moderate

Low

Low .
Moderate

Moderate

Low
Moderate

Moderate

0.43

0.28

0.43
0.43

0.43

[a)

o

Do

]
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TABLE 10.—Physical and chemical
. g Available .
Sox} nz}me}an}d Depth Permeability water resgtl'ion
map symbo capacity i
In In/hr Infin pH
Bosanko:
126, 127, 128 0-37 0.06-0.2 0.14-0.17 6.1-8.4
s Y S
1129:
Bosanko part . 037 0.06-0.2 0.14-0.17 6.1-8.4
) )
Baleom part 0--30 0.2-0.6 0.15-0.17 7.9-8.4
0 O P
t130:
Bosanko part . 0-37 0.06-0.2 0.14-0.17 6.1-8.4
N ! H
Balecom part 0-30 0.2-0.6 0.15-0.17 7.9-84
30
Botella:
13 0-8 0.6-2.0 0.15-0.18 6.1-7.3
8-3b 0.2-0.6 0.16-0.19 6.1-7.8
3566 0.2-0.6 0.15-0.19 7.4-8.4
132, 133 0-8 0.2-0.6 0.15-0.18 6.1-7.3
8--35 0.2-0.6 0.16-0.19 6.1-7.8
3566 0.2-0.6 0.15-0.19 7.4-8.4
Calleguas: _
34 0-15 0.6-2.0 0.15-0.18 7.9-8.4
B Y SO S
Capistrano:
135, 136 0-65 2.0-6.0 0.09-0.13 5.6-7.3
Chesterton:
137, 138 0-16 2.0-6.0 0.09-0.13 5.1-6.0
16-32 <0.06 0.066-0.08 5.1-6.0
B2 e | e
Chino
13 0-47 0.2-0.6 0.16-0.22 7.9-8.4
47-60 0.2-0.6 0.16-0.22 7.9-8.4
M 0-47 0.2-0.6 0.16-0.22 7.9-8.4
47-60 0.2--0.6 0.16-0.22 7.9-8.4
Cieneba:
A 0-17 2.0-6.0 0.13-0.16 5.6-7.3
0 S
VA 0-7 2.0-6.0 0.13-0.16 5.6-7.3
7 e | e e et e e e | e e e e
T 143:
Cieneba part —____ . ______ 0-17 2.0-6.0 0.13-0.16 5.6-7.8
L S Y E
Blasingame part . ___ (-8 0.6-2.0 0.13-0.17 6.1-7.3
8-26 0.2-0.6 0.17-0.19 5.6-6.0
) S U
Rock outerop part.
144;
Cleneba part _ 0-17 2.0-6.0 0.13-0.16 5.6-7.3
S N e e

Rock outeron nart.
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Salinity

Shrink-swell
potential

Risk of corrosion

Erosion factors

Uncoated steel

Conerete

K

Mmhosfcm

DB DD

AAN AAA

[SR VRV

High

Moderate . __________. .

Moderate __ . _____.
Moderate __.
Moderate

Moderate _
Moderate ____
Modervate

Moderate __

Low

L OW e
Moderate ...

Moderate ____ ...
Moderate —____

Low

Tow -

T.ow

Moderate - -

A High o

High

Moderate

High oo

Moderate oo

Moderate .
Moderate .
Moderate

Moderate
Moderate __
Moderate

High e

High

High
High

Moderate ...
High

LW e

Low e
LW o e

Moderate ...

Low

|
Low U S

(.43
0.20

«o

@2

[

"
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TABLE 10.—Physical and chemical

Soil name and
map symbaol

Depth

Permeability

Available
water
capacity

b 145
Cieneba part ______

Rock outerop part.

Corralitos:
146

Cropley:
V48, 149

Escondido:
150, 151

Exchequer:
Ti52:
Exchequer part

Rock outerop part.

Friant:
[ S

Gabino:
[

Garretson:
155

Hanford:
156

Hueneme:

L

158

Las Posas:

[
Laughlin:

DO
Marina:

FO1, 182

In

T
31

080

(0-40
40--46
46-80

0-65

0-16
16-29
29

0-18
18

0-10
10-3
38

0--6
660

0-48
48-60)

0-27
27-60

0-27
27-60

-9
927
27

0.-23
23-89
39

0-60
60--80

Infhr

6.0-20
6.0-20

0.06-0.2
6.0-20

0.06-0.2

0.6-2.0
0.6-2.0

2.0-6.0

0.2-0.6
0.06-0.2

2.0-6.0
2.0-6.0

2.0-6.0
0.6-2.0

Infin

0.13-0.16

0.07-0.09

0.07-0.09
0.19-0.21
0.07-0.09

0.13-0.17

0.12-0.17
0.10-0.15

0.13-0.15
0.13-0.15

0.06-0.08
0.05-0.07

—

Soil

reaction

5.6-7.3

ot
'5133
-~
W

(G2 a1 Rw
mx[::cn
PO
Lo oo

&
i
©
o




properties of soils—Continued

ORANGE COUNTY, CALIFORNIA

127

Salinity

Shrink-swell
potential

Risk of corrosion

Frosion factors

Uncoated steel

Conecrete

K

T

Mmhosfem

AAN
DS

Low _ ..

Low ..
Modervate _
Low

Moderate —_
High ___

Low
Moderate

Low _..
Low

Moderate -

Moderate -
High .

Moderate

Moderate o
Moderate

Moderate
Moderate -

High o

High e

High
High

Moderate
Moderate -

Moderate
Moderate
Moderate
Moderate

Low

Moderate
Moderate

Low

Moderate
Moderate

Low
Low

0.28

0.17
0.24
0.17

0.24

0.24
0.32

0.10
0.10

5

[V
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TABLE 10.—Physical and chemical

. Available
N 2« .
"’;;;}l ;)ﬁ?;;g‘;’ld Depth Permeability ‘Wa'tey
capacity
In In/hr In/in
Metz:
183 0-20 6.0-20 0.07-0.11
20-63 0.6-2.0 0.07-0.10
Lo 0-20 6.0-20 0.07-0.11
20-40 0.6-2.0 0.07-0.10
40-56 0.6-2.0 0.16-0.18
56-63 0.2-2.0 0.07-0.18
Mocho
S 0-12 0.6-2.0 0.16-0.20
12-61 0.6-2.0 0.16-0.21
166, V6T 0--31 0.6-2.0 0.16-0.20
31-61 0.6-2.0 0.16-0.21
Modjeska:
168, 169, 170, 170 o 0-14 2.0-6.0 0.10-0.12
14-63 2.0-6.0 0.07-0.10
63-71 >20 0.05-0.07
Myford:
172, 173, 174, 175, 176, 177, 178, 179 —_._. 012 2.0-6.0 0.10-0.14
12-49 < 0.06 0.02-0.04
49-79 0.6-2.0 0.02-0.04
Nacimiento:
180, 180 0-28 0.2-0.6 0.17-0.19
2 O S
Omni
182 0-12 0.6-2.0 0.14-0.20
1260 0.06-0.6 0.14-0.20
183 0-17 0.06-0.2 0.14-0.20
17-60 0.06-0.6 0.14-0.20
184 0-17 0.06-0.2 0.14-0.20
17-60 0.06-0.6 0.14-0.20
Pits:
185.
Ramona:
186 0-8 2.0-8.0 0.09-0.11
869 0.2-0.6 0.13-0.18
V8 0--8 2.0-6.0 0.05-0.09
8-69 0.2-0.6 0.13-0.18
Rincon:
188, 189, 190 oo 0-11 0.2-0.6 0.17--0.21
11-28 0.06-0.2 0.15-0.18
2860 0.2-6.0 0.18-0,17
Riverwash:
191,
Roek outerop:
t192:
Rock outerop part.
Cieneba part —_.__.___..._____| 07 | 2.0-6.0 0.13-0.16
{ j ) USSP
San Andreas: g‘ |
3 0-31 | 2.0-6.0 ] 0.11-0.17
31 U I

Soil
reaction

pH

Soo
IR R

I

L—ATA)—-A
[opRerRep]

[N

5.6-7.3

5.6-6.5
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Salinity

Mmhosfem

<2
<2

<2

[Sel o)

[SeRev]

AN AN AN
1o o

AN AN
(CFCIEE T

FAVAVAN
Lo 1o TS

Risk of corrosion

Erosion factors

Shrink-swell
potential
Uncoated steel Concrete

L OW High LW e
LOW e High oW e
oW e High LOW
LOW o High oW
Moderate o High LOW e
LOW e High o LOW
ToOW oo High - oW
Moderate o High o LOW e
oW High oo oW e
Moderate - o High LOW
LOW o TOW e Moderate o
LOW LOW e Moderate o
LOW e LOW e Moderate o
1OW e High o Moderate o
High High o Moderate oo
L OW o High LOW
Moderate — o High LOW
Moderate o High Moderate
High o High o Moderate
Very high . High Moderate e
Very high High o Moderate e
High High Moderate -
High High e Moderate oo
LOW LOW e Moderate _ .
oW Moderate - LOW
LOW oo LOW Moderate
oW Moderate o LOW o
Moderate Moderate - Moderate
High High oo | 50—
Moderate High oo oW
LOW o L OW T OW e

oW Moderate Moderate o

T

s

o
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TABLE 10.—Physical and chemical

; s Available .
S&é}?iiﬁﬁoﬁd Depth Permeability water Sotl_l
capacity reaction
in Infhr Infin pH
San Emigdio:
194, 195 . 0-7 2.0-6.0 0.12-0.17 7.9-8.4
7-61 2.0-6.0 0.12-0.17 7.9-8.4
L U 0-7 2.0-6.0 0.12-0.17 7.9-84
7-40 2.0-6.0 0.11-0.16 7.9-8.4
40~43 0.2-0.6 0.14-0.19 7.9-8.4
43-61 2.0-6.0 0.11-0.16 7.9-8.4
Soboba
U 0~10 >20 0.02-0.04 6.1-7.8
10--60 >20 0.02-0.04 6.1-7.8
L S, 0-10 >20 0.02-0.04 6.1-7.8
10-60 >20 0.02-0.04 6.1-7.8
Soper:
199, 200 e 0-8 0.6-2.0 0.15-0.20 6.1-7.3
8-29 0.2-0.6 0.12-0.14 6.1-7.8
2 O E
200,202, 203 o 0-8 0.6-2.0 0.13-0.18 6.1-7.3
8-29 0.2-0.6 0.12-0.14 6.1-7.8
2 e
t204:
Soper part _ 0-4 0.6--2.0 0.13-0.18 6.1-7.3
4-20 0.2-0.6 0.12-0.14 6.1-7.8
20 o
Rock outcrop part.
Sorrento:
205 0-12 2.0-6.0 0.15-0.18 6.1-8.4
12-62 0.2-2.0 0.16-0.21 7.9-8.4
62-72 0.6-2.0 0.16-0.21 7.9-8.4
206, 207 e 0-12 0.6-2.0 0.16~0.21 6.1-8.4
12-62 0.2-2.0 0.16-0.21 7.9-8.4
6272 0.6-2.0 0.16-0.21 7.9-8.4
208, 209 0-12 0.2-0.6 0.18-0.21 6.1-8.4
12-62 0.2-2.0 0.16-0.21 7.9-8.4
62-12 0.6-2.0 0.16-0.21 7.9-8.4
Thapto-Histic Fluvaquents:
200 0-9 0.06-0.2 0.15-0.18 7.9-8.4
9-21 0.06-0.2 0.20-0.24 5.1-6.0
2156 2.0-6.0 0.20-0.24 5.1-6.0
56-68 0.06-0.2 0.15-0.18 6.1-6.5
Tidal flats:
211,
Tollhouse:
F212: L
Tollhouse part __________________ 0-8 6.0-20 0.06~0.10 5.6-6.5
< S U e
Rock outerop part.
Vista:
203, 214, 206 0-39 2.0-6.0 0.07-0.13 6.1-7.3
B |
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Risk of corrosion

i Shrink-swell
Salinity potential
Uncoated steel Concrete
Mmhosfem
<20 LowW High o LOW o
<2 ) LOW High LOW
<2 LOW High oo LOW
<2 oW High LOW o
L2 LOW High e LoW
<2 1 LOW o High o LOW
<2t Low o Low Low o
<2 LoW Low o Low o
<2 | Low Low LOW e
<2 LOoW LOW o Low o
<2\ Low Moderate o Moderate o
<2 | Moderate - Moderate — LOW e
<2 Low Moderate Moderate
<2 | Moderate ... . Moderate - LOW
<9 Low Moderate ... Moderate o
<2 | Moderate . Moderate — Low
L2 LOW High Low o
<2 | Moderate . High LOW
<2 LOW High Low
<2 | Low High TOW
<2 | Moderate ____ . High Low
<2l Low High o Low o
<2 | Moderate High oo oW
<2 | Moderate ____ .~ High LOW o
<2l Low High LOW e
2.4 High ___ High TOW e
4-8 § High _ . High High
4-8 fLow High o High o
4-8 | High High High
<20 Low Low o Moderate
L2 LOW e Moderate Moderate

Erosion factors
K T
0.32 5
0.32
0.2 5
0.24
0.49
0.24
0.16 5
0.15 5
0.15
0.32 3
0.28
0.32 3
0.28
0.32 3
0.28
0.28 5
0.37
0.37
0.37 b
0.37
0.37
0.32 5
0.37
0.37
0.24 1
0.28 2
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TABLE 10.—Physical and chemical

. Available .
Soil name and o Soil
] Depth Permeability water -
map symbol capacity reaction
In In/hr Infin pH
1216:
Vista part - 0-39 2.0-6.0 0.07-0.13 6.1-7.3
L J G g
Rock outcrop part.
Xeralfic Arents:
217, 218 e 080 | e e S
Xerorthents:
219, 220 060 | U e e
Yorba:
221, 222, 223 o 0-11 0.6-6.0 0.07-0.10 5.6-6.5
11-40 0.06-0.2 0.09-0.11 5.6-8.4
40-63 0.6-2.0 0.03-0.05 5.1-8.4
224, 225 ____ S 0-11 0.6-6.0 0.07-0.10 5.6-6.5
11-40 0.06-0.2 0.09-0.11 5.6-8.4
40-63 0.6-2.0 0.03-0.05 5.1-84
228 0-11 0.6-6.0 0.07-0.10 5.6-6.5
11-40 0.06-0.2 0.09-0.11 5.6-6.5
40-63 0.6-2.0 0.03-0.05 5.1-8.4

! This mapping unit is made up of two or more dominant kinds

moisture content is reached. After that, density de-
creases with increase in moisture content, The highest
dry density obtained in the compactive test is termed
maximum dry density. As a rule, maximum strength
of earthwork is obtained if the soil is compacted to the
maximum dry density.

Tests to determine liquid limit and plastic limit
measure the effect of water on the consistence of soil
material, as has been explained earlier.

Formation and Classification of the
Soils

This section describes the major factors of soil
formation and tells how these factors have affected the
soils of Orange County and Western Part of Riverside
County. It also classifies the soils by higher categories.

Factors of Seoil Formation

Soil has been defined as a natural body on the surface
of the earth in which plants grow. It is organic and
mineral material. Soils differ in appearance, compo-
sition, management requirements, and productivity in
different localities or even within short distances in
the survey area. The factors that cause soils to differ
are (1) physical and mineralogical composition of the
parent material, (2) relief or slope of the land, (3) cli-
mate under which the soil material has accumulated,
{4) biological activity, including plant and animal life
in and on the soil, and (5) length of time the forces of

of soil. See mapping unit description for the composition and

formation have acted on the soil material. Each soil
is affected by all five factors, but the relative effect
and importance of each varies from one soil to another.
In the following paragraphs, each factor of soil forma-
tion is discussed as it affected the formation and de-
velopment of soils in the survey area.

Parent malerial

Parent material is the weathered rock or unconsoli-
dated material {rom which soil forms. It determines
the chemical and mineralogical composition of the soil
to a great extent.

Sandstone, shale, and semiconsolidated materials
occupy the major part of the foothills Consider-
able bedding occurs, and the material varies in hard-
ness and in lime content. In sandstone and shale
the percentage of the slowly weatherable mineral
quartz is relatively high. These rocks differ mainly in
size of the individual grains and strength of the ce-
menting agents. Sandstone is coarser grained. Sandy
soils, such as San Andreas and Cieneba, formed in
material weathered from sandstone. Loamy and clayey
soils, such as Alo, Anaheim, Balcom, Bosanko, Calle-
guas, and Nacimiento, formed in material weathered
from shale.

Metasedimentary, igneous, and metamorphic rocks
occupy most of the Santa Ana Mountains uplands. The
soils that developed in materials weathered from these
rock are shallow or very shallow, are steep or very
steep, and have rock outcrops. Examples are Friant,
Cieneba, Exchequer, and Tollhouse soils. All lack de-
velopment because of active erosion. The more gently
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properties of soils—Continued

133

Risk of corrosion Erosion factors
P Shrink-swell —
Salinity potential
Uncoated steel Concrete K T

Mmhosfem

<2 LOW b Moderate oo Moderate 0.28 2

<20 Low Low Moderate 0.32 1

<2 | Moderate . _____ Moderate . ______ Moderate 0.20

<2V LowW o LOW o Moderate 0.24

L2 Low Low Moderate 0.32 1

<2 1 Moderate _________________ Moderate _______ . __ Moderate 0.20

L2 Low Low Moderate 0.24

<2V low o Low Moderate 0.32 1

<2 | Moderate Moderate Moderate 0.20

<2\ Low Low Moderate 0.24

behavior of the whole mapping unit.

sloping soils in this area are moderately deep. Rock
crops out in only a few places. These soils, which are
generally only slightly or moderately developed, are
the Blasingame, Escondido, Las Posas, Laughlin, and
Vista.

The soils that formed in alluvium are weakly to
strongly developed. Those on flood plains, on recent
alluvial fans, and in basins are weakly developed be-
cause of recent deposits of alluvium. Examples are
Bolsa, Chine, Hueneme, Metz, Mocho, Omni, and San
Fmigdio soils, all of which are calcareous throughout.
These soils are from mixed, but dominantly sedi-
mentary, sources, Other recent alluvial soils are the
Capistrano, Corralitos, and Hanford. They are from
sedimentary, mixed or granitic sources, and are non-
-alcareous throughout. The soils formed in the alluvium
of terraces are strongly developed. Examples are My-
ford and Yorba soils,

Relief

Relief, or the shape of the landscape, influences soil
formation, mainly through its effects on erosion, drain-
age or movement of water, and climate. Elevation,
slope and exposure to the sun, wind, and air, and drain-
age affect climate.

Soils on north-facing slopes receive less direct sun-
light, have cooler soil temperatures, and retain mois-
ture longer than those on south-facing slopes. They
therefore have a dark colored surface layver and are
deeper, have less active erosion, and tend to develop a
denser vegetative cover than soils on south-facing
slopes. For example, Balcom soils, many of which are

on north-facing slopes, have a deeper, darker surface
layer than Calleguas soils, which commonly are on
adjacent south-facing slopes.

On steep and very steep slopes, relief is a major
factor in goil formation. In these areas the soil material
is removed by erosion almost as fast as it forms. Thus,
a deep soil profile seldom develops. Examples of
shallow, steep to very steep soils are Cieneba, Friant,
and Tollhouse.

Climate

The effect of climate on different soils varies as a
result of the complex interaction among the soil-
forming factors. Some properties, however, are com-
mon to many soils because of the similarity in climate.

The survey area has mildly warm, dry summers and
moderately cool, rainy winters. The average air tem-
perature at Santa Ana is 52.5° ¥ in January and 71°
in July. The average annual rainfall for most of the
area is 14 inches but ranges from 10 to 30 inches.
Almost all falls during November through April.

During the rainy period the soils become saturated,
and they lose moisture through runofl or deep per-
colation. They never freeze. In most years, soil mois-
ture in the upper 20 inches falls below the wilting
point late in May ox in June. The soils become dry
unless irrigated.

Fvaporation measurements at the Irvine railroad
station (1946-54) averaged 59.75 inches per year. The
highest monthly evaporation, 7.93 inches, occurs dur-
ing July, and the lowest monthly evaporation, 2.55
inches, during January. January is the only month in
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TABLE 11.—S0il and
[Absence of an entry indicates the feature is not a concern. See text for deseriptions of symbols
Ao Flooding
Soil name and th)dico -
map symbol r(%u R
grouy Frequeney Duration Months
Alo:
100, 101, 102 D None e
Alo Variant:
103, 104, 105 D None oo e
Anaheim:
106, 107, 108, 109, 110 e C None o e
Balcom:
PEE H02, W03 B None oo e
T4
Balecom part _______ B NONE e
Rock outcrop part.
Beaches:
115,
Blasingame:
b C None
[ C N
P19
Blasingamepart ____________ C None o
Rock outerop part.
L i20:
Blasingame part _.___________| C None
Vista part C None e
21
Blasingame part _____________ C None
Vista part . C None
Bolsa:
122, 423, 424 125 . C Rave
Bosanko:
126, 127, 428 D NONe
129 i
Bosanko part _______ | D None e
1129:
Balecom part | R None e
*130: i}
Bosanko part ... 1D None
Balcom part ____ . ___ B None e
Botella:
Y30,0032,033 B None e
Calleguas: ]
134 D None o e
Capistrano:
135, 136 B None o
Chesterton:
137, 138 D None e
Chino:
3 C None e
140 C None o
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and such terms as “rare,” “brief,” and “perched.” The symbol < mear
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1 less than; > means greater than]

135

High water table

>6.0

>6.0

>6.0

>6.0

>6.0
>6.0

vV

6.0

V'V
i

AVAVS

6.0

3.0-6.0

>6.0

>6.0

>6.0

>6.0
>6.0

>6.0

Months

[
Bedrock ;

Cemented
pan

Denth

In

24-40
24-40

20-36

2036
20--32

24--32
24-36
30-40

2432

2440

=60
2256
26-36
26-36

9932
24-30

>60
10-19
>60
=60

>60
>60

Hardness

Depth }

Hardness

Rippable

Rippable ..
Rippable
Rippable o

Yippable ...

Rippable
Rippable

Rippable

Rippable ____.
Rippable .

Rippable
Rippable .

Rippable - ..
Rippable ..

Rippable . ..

Rippable

Rippable _

Rippable

20--37

Rippable.
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TABLE 11.—Soil and

Soil name and
map symbol

logic
group

Flooding

Frequency Duration

Months

Cieneha:
T4, 142

143

(ieneba part _
Blagsingame ps

Rock outerop part.

1
b

S

4:
-

Cieneba part .

~

Rock outerop part.
145
Cieneba part . ______
Rock cuterop part.
Ce}z“rah’tos :

b e e

[é‘
147

Fscondido:

Lxchequer part

Rock outerop part.

Gabino:
[T

Garretson:

L R

Hanford:

158 i

Hueneme:

157 . e ~

[ RO
Las Posas:

L O
Laughlin:

| S SO
Marina:

[ B Y

1oL, 1ab, AT e

e

5
e

D

D

D

B

B

el

None

None
None

None

None

None

None

None

None

None

Rare .

None

None

None

None

None

None

None
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[y
el
-1

High water table

Bedrock

Cemented
pan

Depth

Kind

Months

Hardness

Depth

Hardness

Ft

>6.0

>6.0
>6.0

>6.0

>6.0

Apparvent .

“May-Sep oo

Jan-Apr oo

156-19

515

~60
60

918

26-40

>60
>60

26-40

2440

>60

>60

60

=60

Rippable

Rippable .
Rippable ____.__

tippable

Rippable

Hard

Hard

Rippable . ___

Rippable .

Rippable o
Hard

In
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TABLE 11.—So7l and

T o Flooding
Soil name and H,?)if(o" =
map symbol rou 5
grouy Frequency Duration Months
Myford:
V72,073 174, 175,176 177,178, 179 D None
Nacimiento:
180, 181 oo C None
Omni:
182, D None
184 D None
Pits:
185.
Ramona:
186, V87 B None o
Rincon:
188, 189, 190 e, O None oo
Riverwash:
191,
Rock outerop:
1192:
Rock outcrop part.
Cieneba part _________________ C None o
San Andreas:
[ B None e
San Emigdio:
194, 195, 196 B None o
Sohoba:
197, 198 e A None o
Soper:
199, 200, 201, 202, 203 ___ .. C None o
1204
Soperpart ... |C None
Rock outerop part.
Sorrento:
205, 206, 207, 208, 209 _________._1 B None e
Thapto-Histie Fluvaquents:
20 D None
Tidal flats:
211
Tolthouse:
1212
Tollhouse part D None e
Rock outcrop part.
Vista:
203, 244 215 | C None e
1216:
Vista part C None e
Rock outerop part.
Xeralfic Arents:
217,218 e | B NONC o e e e e e e
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C ted
High water table Bedrock er}ﬂfﬁ ¢
Depth Kind Months Depth Hardness Depth Hardness

Ft In In
6.0 | | e B0 | | |
6.0 | e 24-36 | Rippable o
6.0 | SB0 |

3.5-6.0 | Apparent Nov-Mar oo 560 |
6.0 | 560 |
6.0 | e S5 B0 | |
54 T ) 5-15| Rippable - | e
B0 | 24-82 { Rippable - oo
B0 | S0 | | e
6.0 60 | | e
B0 20-36 | Rippable — e
6.0 | 20-24 | Rippable
6.0 e B0

2.0-3.5 | Apparent ____________ | Jan-Dec S60 e
6.0 7-18 | Rippable o
>6.0 | I . 24-40 | Rippable S PR ——
S60 | S U 24-36 | Rippable oo [
6.0 . . e S S60 | e e e e
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TABLE 11.—Sotl and
Maandine
ot nd Hydvo- Flooding
Soil name and L
map symbol 149;.:1(,
group Frequency Duration Months
Kerorthents:
219, 220 e C None S
Yorba:
224, 222, 223, 224, 225 226 o .. D NONC e e

PPhis mapping unit is made up of two or more dominant kinds of soil

which precipitation exceeds evaporation. Thus, the
small amounts of meisture of the present climate pre-
clude active leaching. The rates of redistribution of
carbonates and the translocation of clays by this pro-
cess are slow. Most of the soils have a good supply of
bases, and many lack prominent argillic hovizons. The
alternate wet and dry periods cause soils that are high
in montmorillonitic clays to shrink and swell, Wide
cracks form during the dry summeyr and close during
the moist winter in such seils as the Bosanko or Alo
goils. Some of the surface soil falls or washes into the
cracks and mixes with the other horizons and prevents
textural differentiation in the profiles.

The warm temperature when the soils are moist
and generally throughout the year provides a suilable
environment for rapid demmp@aﬁmn of organic matter
and soil minerals. The soils in the surface layer are
notl well granulated, partly because they are not subject
to freezing and thawing.

The soils are dry to a depth of 20 inches or move for
several months in summer, unless irrigated. Biological
and some chemical processes ave retarded during this
dry period. Most of the soils have a surface layer that
1s structureless and is crusted and hard when dry but
becomes friable when moist.

Generally, differences in climate mean differences in
soil properties. Increases in precipitation mean in-
creases in organic matter, more leaching, and deeper
soil profiles. The main difference in this arvea, however,
seems to be caused by micro-climatic variations. For
example, in the foothills, the Calleguas soils on the
warmer, drier south-facing slopes arve light colored,
low in organic matter content, and shallow, Bosanko
soils on north-facing slopes are dark colored, high in

organic matter, and moderately deep. Similar condi-
tions oceur in the Santa Ana Wd()&*lt,u} s, where there
18 higher rainfall. Tollhouse n north-facing slopes

od (wd high in x}igumc matter content.
the game elevations on south-
colored, low in organic matter,

arve dark colore
Cieneba soils at about
facing slopes are light
and warmer.

The climate in the
detail under the heading
fecting Soil Usel”

survey aves is described in more
Environmental Factorg Af-

Biological activity

etation, burrowing
other

organisms, such as ve
insects, earthworms, bacteria, fungi,

Living
animals,

. See mapping unit description for the composition and

micro-organisms, and man affect the formation of soils.
Plants generally have a greater influence than other
living organisms on soil formation in the survey area.
They provide shade, cover, and litter, thus reducing
mnf)ff and erosion, and they contribute organic matter
to the soil, improving its structure, acration, and other
physical and chemical conditions. A sparse vegetative
cover adds little organic matter fo soils. Cieneba soils,
for example, under only a scattered brush cover are
fow in content of organic matter and have a light
colored surface layer. Alo soils, in contrast, developed
under grasses and forbs, have a dark colored surface
Iayver, and are high in content of organic matter.

The effects of burrowing animals are apparent in
some soils. Scattered bits of parent material are on the
surface, and the soils are loose and mixed as a result of
the collapsing of the burrows. Ground squirrels prefer
to burrow and nest in calcareous soils. Balcom and
Calleguas soils have noticeably more burrows than
other adjacent noncalcareous soils

Farthworms loosen, aerate, and mix soils and with
other micro-organisms help break down plant nutri-
ents.

Recently, man has changed the natural processes of
goil formation through cultiva wtion, irrigation, and
drainage and by numerous other means.

Time

Soil formation or development relates more to the
length of time for weathering by the other four inter-
(tctmg forces than to age in terms of vears. The geo-
logic age of parent material has little to do with the
age of solls

The oldest soils in this area developed in old alluvium
of terraces. These soils are on stable landscapes and
have been in place longer than the other soils of the
survey area. They are redder in color, finer in texture,
and have stronger structure and more acid reactions
han the surrounding vounger soils, Chesterton, My-
ford, and Yorba are examples of old soils.

The young soils, which lack devel fpmcnt generally
formed in recent alluvium or on upland S‘(me:’ where&
erosion ig active and new soil material is removed
almost as it is weathered. Bolsa, C: pistrano, and San
KEmigdio soils formed in vecent alluvium. Calleguas,
Cleneba, and Friant are examples of young upland
50 Soils having few or indistinct horizons are con-
idered intermediate in age.

w
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water fectures—Continued
Cemented
High water table Bedrock pan
Depth Kind Months Depth Harvdness Depth | Hardness
= |
Ft In In J’
B0 o o 10-60 ¢ Hard
|
|
S 6.0 | 60 |

behavior of the whole mapping unit.

Classification of the Soils

The present Soil Classification System was (1{§<>pted

for general use by the National Cooperative Soil Survey
in 1965 4 3 ]f; . The five orders In the survey area ;u’“

3, Inceptisels, Mollisols, and Vertisols
are girmsme é

Alf Lise
In [table 13, the soils of the survey area
according to the system.

Alfisols have been in place for a sufficient len; gth of
time for the movement and accumulation of silicate
clays. They have massive, hard hovizons and
argillic horizons with high ation. in this
area they arve all natura M{w m*;d N0~
vember. Five subgroups of

wrle

.

surface
5 ‘xtv

SUTVey ared.
Entisols arve voung mineral soils. They la (*k *pednw
genic ?m»“mxb but have ochric epipedons. Six sub-

groups of Kntisols are recognized in the survey area.
Ineeptisols arve young mineral soils J;m‘f have wen de
developed h{m"f 15 and cambic horizons, but lack othey

diagnostic horizons.

There ave two su b rroups of Li~~

ceptisols in the survey area.
Mollisels have o thick, 111

horizon with a base satur

;M\, colorved surface
;){uem or more.

In this avea there ave zgn 5.
Veartisols ave clay 1 &L up@n (ma
‘ as the soils shrink 1 el when wet.
‘nw has two m‘:w} oups y and erack during

ner.

Environmental Factors Affecting

Soil Use

nding t
orona }ﬁ
imedq z;‘s?;‘;

area, mostly along the Orange and Riverside county
line, and include a small part of Western Riverside
County. Flevations in the area range from sea level
along the coast to over 5,000 feet in the Santa Ana
Mountains, Santiago P ak in the central part of the
range, has an elevation of 5,687 feet.

Soils of the alluvial flood plain and fans are very

»p, have smooth surfaces, extend on gradually de-
creasing gradients toward the ocean, and often ter-
minate in tidal flats. The soils in the lower parts of the
piains and in the basins are naturally poorly d;\zl’ined
or somewhat poorly drained. The soils at higher elev:
i"iqms are well drained or somewhat excessive Jv dr‘unea
These are the most productive agricultural soils in the
area. The terrace soils are not highly productive. They
were planted to citrus, some avocados, and other crops
in the past, but because of their strongly developed
claypan subsoil, crops were only moderately good.

The foothill tsphmd. are ;:Qne)“! Ity limited to dryland

barley, pasture, and range. A few areas are used for
eitrus or avocados. The mountain hpands are gen-
erally used to a umztmd ome‘z;t only for }‘“ﬂ”e There
ave a few alluvial fans and terraces on the east side of

the Santa Ana M{:ummns in Riverside (/o*mt\/ that
are used for citrus, avocados, and other minor crops.

The principal viver of the survey avea is the Santa
Ana River. It drains a large “eg‘%ﬁm 75 miles farther
mimxu but only a third or less of this survey area.
The river enters the avea n@:a}‘ the San Le}n{zw‘*inn.
Riverside, and Oran ige ¢o unt imszs. through a narrow
deep ezm}, on called the Banta Ana Narrows. g general
cou is southwest through the flood }}L’Lir to the
ocean u;i, a point about 1.5 miles northwest of New-
gm“ Bay. Its principal ‘ub!uwv in this ares is Santi

o Creek, which flows out of “\Ledje& o Canyon and
z;zmo most of the northiwest area of the Santa Ana
The drainage of the northeast half of the
fﬁ(;unm%z}& alse flows into the Santa Ana
Corona in Riverside County. The Sanis
and Sant Cveek have major food con-
H}\ ziv‘gi prot ueh of the floed plain area in
‘?j{i an%‘v ‘ i CJM el River flows in a

P

Y
go O

outherly diy sst west of the northwest bound-
'y ¢ mrs surv y area and empties just gsouth of Alami-
s Bay. Coyote Creek drains a small section of the
n z%nv*e*\tam part of the area (md joins the San Ga-
E}rze ( i f Los Aﬂ(n mm
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SOIL SURVEY

TABLE 12.—Engineering

Moisture- oy . s s
. ‘ Report density ! Percentage passing sieve
Soil name and location No.
’ Maximum | Optimum . o . X
dry density| moisture Zin 1% in. lin. % in.
pef Pet
Alo clay:
NE¥, NE%4, sec. 100, T, 68, 6413 (9 111 17
R, 9W.? 6414 37 117 16
Alo Variant clay:
SWii, NE %4, sec. 41, T. 6408 10-22 116 14
53., R. 8W? 6409 40-48 124 12
Bolsa silt loam:
NE4, NWii, sec. 45, T. 78, 6398 10-17 112 16
R. 9W.°
Bosanko clay:
NE%, SE¥%, sec. 10, T. 7S., 6415 12-21 106 17
R. 8W. 6416 42--56 104 18
Botella clay loam:
NWii, NE%, sec. 6, T. 6S., 6418 : 106 19 100
R. TW. (modal) 6419 24 108 17
Capistrano sandy loam:
NWli, NWi4, see. 162, T. 5S,, 6417 11-19 126 11 100
R. 8W.7F
Chino silty clay loam: _
NWii, NW, sec. 9, T. 53, 6399 7 112 15
R. 9W.
Cieneba sandy loam:
NE 4, NEY%, sec. 142, T. 58, 6402 16-29 124 11 100
R. 8W7?
Gabino cobbly clay loam:
SWi, SWi4, see. 9, T. 78, 3186 117 14 100 99 97 94
R. 6W/ 8187 12-17 116 14 100 96 96
3188 22--30 116 14 100 99 95 92
Hueneme fine sandy loam:
NWi, NW, sec. 18, T, 63, 3178 5--23 118 14
R. 10W. (modal) 3179 23-30 101 19
Marina loamy sand:
NWi, SE}4, see. 21, T, 83, 3183 113 14
R. 8W. {modal) 3184 33-56 121 10
3185 60-80 117 13
Metz loamy sand:
SWlhi, NEY%, sec, 108, T. 58, 6404 10-17 122 15
R. 8W.7°
Mocho loam:
NW, NW, sec. 44, T. 53, 6397 9-17 112 15
R.9W ;>
Myford sandy loam:
NE!4, SEl, sec. 112, T, 78, 6410 12-17 118 11
R. 8W./7 6411 17-30 113 14
6412 4252 117 12
Omni clay:
NWI, SEY, see. 62, T. 53, 3192 3 105 19
R.9W? 3193 25-49 102 21
San migdio fine sandy loam:
i\:E ‘/i%V, NI, sec. 142, T. 58., 6401 11-16 112 19
R TW P
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test data
Percentage passing sieve *—Contd. - Classification
g qes Plasticity
77777 | Liquid limit index _ -
3% in No. 4 No. 10 No. 40 No. 200 AASHTO?® Unified *

100 98 77 49 32 A-T-6(25) ClL,
100 90 30 e SNP | A-2-4(0) SM
100 99 ‘; 97 84 b6 45 26 | A-T-6(11) CL
100 99 94 63 25 NP | A-2-4(0) SM

100 90 64 35 11 | A-6(6) CL-ML
94 58 36 | A-T-6(38) CH
100 98 92 57 33 | A-T-6(34) CH
99 99 97 89 63 36 14 | A-6(T) CL
100 98 92 70 39 19 | A-6(12) CL
99 97 94 75 82 e NP | A-2-4(0) SM
100 99 86 43 19 | A-7-6(19) CL

99 98 92 51 11 61 NP | A—2-4(0) IW-SM
87 80 72 59 44 50 26 | A-T-6(7) SC
94 92 88 80 60 59 34 | A-7-6(20) CH
88 83 75 60 44 59 32 | A-T-6(9) SC
100 99 63 | NP | A-4(0) ML
100 99 29 e NP | A-2-4(0) SM

100 70 15 A DO, NP ~2-4(0) SW-SM
100 68 L T —— NP | A-2-4(0) SM
100 74 12 NP | A-2-4(0) SM
100 99 97 82 30 NP ~2-4(0) SM
100 98 82 37 15 | A-6(12) CL
1060 | 98 84 47 | NP | A-4(0) SM
100 93 72 43 27 | A-T-6(18) CL
100 99 93 70 36 15 | A-6(10) CL
| 100 98 80 62 42 | A-T7-6(35) CH
100 ! 99 97 86 80 59 | A-T7-6(56) CH
100 99 97 88 A0 NP | A-4(0) SM
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SOIL SURVEY

TABLE 12.—Engincering

f\ég}l;%t?;e; Percentage passing sieve ®
Soil name and location I‘?\R;)rt }(}iip;h o -
) ) Maximum | Optimum o . . L.
dry density| moisture Zin. 1% in lin % in.
el Pei
Soper gravelly loam:
NE, SWii, see. 119, T. 58,, 3189 3-12 130 9 100 97 96
R.TW?E 3190 7-21 126 11 100 98 95
3191 25-37 129 10 100 99 99
Sorrento loam:
SWia, SWii, see. 120, T. 58, 6403 12-21 121 12
R. 8W. {modal)®
Thapto-Histic Fluvaquents:
NEY%, NE%, see. 142, T. 58., 6400 9-14 61 48
R, TW?2
Yorba gravelly sandy loam: |
SEY, SWi, see. 173, T. 63, 6405 0-3 | 127 9 100 98 96 94
R. 8W.° 6406 9-18 112 12 160 99
6407 | 28-42 125 11 i 100 99
| 1 |

' Based on the Moisture-density Relations of Soils Using 5.5-1b. Rammer and 12-in. Drop, AASHTO Designation T 99, Method A.

* Mechanical analyses according to the AASHTO Designation T 88. Results
from vesults that would have been obtained by the soil survey procedure of the Soil Conservation Service (SC

by this procedure frequently may differ somewhat
. In the AASHTO

procedure, the fine material is analyzed by the hydrometer method and the various grain-size fractions are calculated on the basis

of all the material, including that coarser than 2 mm. in diameter. In the SCS soil survey procedure, the fine material iz anal

by the pipette method and the material coarser than 2 mm. in diameter is excluded from caleculations of grain-size f{ractions. The
mechanical analyses used in this table ave not suitable {for use in naming textural classes for soil.

parts of the southwest section of the area. There are
no major flood control dams on these creeks.

Climate

The climate of the survey area is typical of the
Southern California Coastal Region. Winters are cool
and moist; nearly all the precipitation falls in winter.
Summers are mild, warm, and dry. Light fogs or
clouds, or both, are common along the coast late in
spring and early in summer but rarely remain during
the entire day. Some fog generally occurs every month
of the yvear. Maximum summer temperatures seldom
exceed 90° I¥, and nights generally are cool throughout
the year. Winter temperatures are seldom below freez-
ing in most of the area,

On the alluvial flood plain, the frost hazard is low
and only in a few of the colder areas is frost protection
by wind machines or crchard heaters required to pro-
tect citrus.

Damaging winds are infrequent. Sometimes, north-
east winds known as “Santa Ana’s” occur for short
periods. These winds are accompanied by low humidity
and above average temperature. They can be some-
what detrimental to most agricultural crops. Hazard-
ous fire conditions generally prevail on range and
brushland during these periods.

Average mean annual rainfall at most of the lewer
elevations in the survey area is about 14 inches. Pre-
cipitation, mostly rainfall, inereases considerably at
the higher elevations in the Santa Ana Mouniains
and often exceeds 25 to 30 inches annually around
santiago Peak. Infrequent, lght snowfall oceurs on

some of the higher mountain peaks. The annual rainfall
on the east-facing slopes of the Santa Ana Mountains
drops rapidly to an average of about 12 inches at the
lower elevations.

Temperatures vary from very little fluctuation
along the coastline because of the ocean to a much
wider range in the high Santa Ana Mountain area.
The area can bhe divided into five temperature zones

} |

) The Shoreline Zone, extending along the base
of cliffs and in a few places several miles inland, is
dominated by the ocean. Winter temperatures average
52° and high temperatures in summer average about
687, Mean annual air temperature at Newport Reach
18 about 61°.

(2) The Nearshore Zone, extending to cold air
basins and hilltops above air drained slopes, is also
heavily influenced by the ocean and is only slightly
varmer than the shoreline, Summer temperatures
average 68°, 1 winter temperatures 537,

and about 53
Winter temperatures rarely drop lower than 30°,

(2) The Flatland-Foothill Zone has somewhat less
ceean influence. Thus, daily and seasonal temperature
variations are significantly greater in the inland zones.
The daily winter temperature averao > aver-
age daily low is usually about 347, but is oceasionally
in the lower twenties. This zone, encompassing more
than half the area, 1 Ity is warmer durving the sum-
mer and celder duving winter than the immediate
coastal zones. In Santa Ana, for example, the mean
annual temperature is 62°. Lxtremes of 22° and 112°
have been recorded.

(4) The Santa Ana Mountains (Foothills) Thermal
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test data—Continued

Percentage passing sieve® Cont’d.
%in. | No.4 | No.10 i No.200 |
R ,i e }WA, .

| | 1 |
92 88 | 83 | 64 | 33
92 90 | 85 | 67 35
89 91 | 89 65 25
100 % 99 86 52

|

100 97 80 65
89 % 87 83 62 28
98 | 97 | 92 | 71 37
98 | 97 | 92 | 72 27

‘ N R

|
|

i
e |
e .. Plasticity
| Liguid limit i ndex 1 e e
| | AASHTO® | Unified®
: %« | S N
________________ NP | A-2-4(0) SM
30| 12 | A-2-6(1) SC
_____________ | Nl’% A-2-4(0) SM
32 1] A-6(3) CL
103 27 | A-T-6 OH
(24) A-8
,,,,,,,,,,,,,, NP | A-2-4(0) SM
38 19 | A-6(3) SC
______________ NT | A-2-4(0) SM

' Based on Standard Specifications for Highway Materials and Methods of Sampling and Tes

ing (Pt. 1, Ed. 8): The Classifica-

tion of Soils and Soil-Aggregate Mixtures for Highway Construction Purposes, AASHTO Designation M 145-49.
1 Based on the Unified Soil Classification System, Technical Memorandum No. 3-357, Volume 1, Waterways Experiment Station,

Corps of Engineers, March 1953

5 Private cadastral survey that does not meet standards of U.S. Geological Survey, Topographic Division.

¢ NP =Nonplastic.

T Cobbles discarded. Estimated at 2 percent by volume of surface layer.

Belt Zone is only slightly influenced by the ocean, and
extreme temperatures are more diverse than in the
previously mentioned zones. The average annual tem-
perature is about 63° F. Good air drainage off the
hilly slopes insures long, no-frost crop growing periods
each year.

(5) The Santa Ana Mountains Non-Thermal Zone
is the highest elevation region in the mountains above
the thermal belts. This zone has cold winters, oc-
.asional snowfall, and temperatures sometimes helow
20°. The annual temperature is about 57° on the
north-facing slopes and only slightly higher on the
southern exposures.

ater Supply

The main source of water in the survey area is
imported from the Colorado River. The imported sup-
ply of Northern California water is minimal now but
can be substantially increased in the near future. Much
of the imported water is used to recharge the ground

water supply. About 60 to 75 percent of the ground
water pumped from the Santa Ana River Recharge
area is considered to be imported, and about 25 percent
is local watershed vecharge water. Intrusions of salt-
water have affected the quality in ground water near
the coast in some areas.

Other major urban and agricultural areas outside
the Santa Ana River zone also import 70 percent or
more of the water. The small agricultural area on the
lower east-facing slopes of the Santa Ana Mountains
and a few other isolated areas depend mostly on ground
water and surface runoff for the irrigation needs.

Natural Vegetation

Before man, this area was probably large areas of
native grasses and thick oak forests that extended
down the mountains to rolling hills of sagebrush and
chaparral. Below the hills were valleys of cottonwoods,
oaks, sycamore, alder, ferns, and currants. Each region
had its own natural community of plants, mammals,
birds, insects, and other organisms.

For centuries, the landscape showed relatively little
change. With the first settlers, however, came the
destructive misuse of the land. Overgrazing, fires
started by man, and the resulting floods and erosion
searred the land. As farming became more intensive,
native plants were replaced by domestic plants. Today
this area is undergoing continual change expanding
urbanization and also farming in a few new zones.

Transportation Facilities

This area has good air, bus, truck, and rail service
facilities. The Orange County Airport has several
major commercial airlines providing daily flichts
throughout the State. It also has a regularly scheduled
air commuter service fo numerous points throughout
the South. Major cities in the area ave served by buses
operated by the Orange County Transit Distrvict. Many
cities also have local bus service. Two major buslines
connect the area with national routes. Major trucklines
provide service throughout the ares. The Santa Fe
Railroad services many of the major cities. A network
of freeways, highways, and other major roads provides
for private automobile travel within the survey area.
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[An asterisk in the first column indicates a taxadjunct to the series. See text f

SOIL SURVEY

TABLE 13.—Classification of the soils

taxadjunct that are outside the range of the series]

Soil name

Alo Fine, montmorillonitic, thermic Typic Chromoxererts

Alo Variant
Anaheim ____
Balecom
Blasingame

Bolsa

Bosanko
*Botella

Capistrano

*Cheste
Chino

rton

Cropley .. __

Fscondido
Exchequer

Friant
Gabino

Garretson
e
Hueneme

Las Posas
*Laughlin

Hanfor

Corralitos

,,,,,,,,,,,,,, Fine, montmorillonitic, thermic Typic Chromoxererts
,,,,,,,,,,,,,, Fine-loamy, mixed, thermic Pachic Haploxerolis
______________ Fine-loamy, mixed, thermic Calcixerollic Xerochrepts
______________ Fine-loamy, mixed, thermic Typic Haploxeralfs
Fine-silty, mixed (calcareous), thermic Aquic Xerofluvents
_______________ Fine, montmorillonitic, thermic Chromic Pelloxererts
,,,,,,,,,,,,,, Fine-loamy, mixed, thermic Pachic Argixerolls
Loamy, mixed (caleareous), thermic, shallow Typic Xerorthents
______________ Coarse-loamy, mixed, thermic Entic Haploxerolls
______________ Fine, kaolinitic, thermic Abruptic Durixeralfs
______________ Fine-loamy, mixed, thermic Aquic Haploxerolls
Loamy, mixed, nonacid, thermic, shallow Typic Xerorthents

Mixed, thermic Typiec Xeropsamments

Fine, montmorillonitic, thermic Chromic Pelloxererts
Coarse-loamy, mixed, thermic Typic Xerochrepts
Loamy, mixed, nonacid, thermic Lithic Xevorthents
Loamy, mixed, thermic Lithic Haploxerolls

Fine, montmorillonitie, thermic Typic Argixerolls
Fine-loamy, mixed, nonacid, thermic Typic Xerorthents
Coarse-loamy, mixed, nonacid, thermic Typic Xerorthents

Fine, montmorillonitic, thermic Typic Rhodoxeralfs
Fine-loamy, mixed, mesic Ultic Haploxerolls

Marina . _______ Mixed, thermic Alfic Xeropsamments

Metz _ Sandy, mixed, thermic Typic Xerofluvents

Mocho Fine-loamy, mixed, thermic Fluventic Haploxerolls

Modjeska . Loamy-skeletal, mixed, thermic Typic Xerochrepts

Myford Fine-loamy, mixed, thermic Typic Palexeralfs

Naeimiento . __________ Fine-loamy, mixed, thermic Caleic Haploxerolls

Omni _______ Fine, montmorillonitic (calcarecus), thermic Fluvaquentic Haplaquolls
Ramopa . _______ Fine-loamy, mixed, thermic Typic Haploxeralfs

Rineon . ________ Fine, montmorillonitic, thermic Mollic Haploxeralfs
*San Andveas _________ " Coarse-loamy, mixed, thermic Typic Haploxerolls

San Emigdio _______________ Coarse-loamy, mixed (calcareous), thermic Typic Xerofluvents
Soboba . Sandy-skeletal, mixed, thermic Typic Xerofluvents

Soper ___.. Fine-loamy, mixed, thermic Typic Argixerolls

Sorrento ________ B Fine-loamy, mixed, thermic Calcic Haploxerolls

Thapto-Histic Fluaquents
Tollhouse

Thapto-Histic Fluvaquents
Loamy, mixed, mesic, shallow Entic Haploxerolls

or a description of those characteristics of this

Family or higher taxonomic class

Coarse-loamy, mixed (calcareous), thermic Aquic Xerofluvents

Vista ... Coarse-loamy, mixed, thermic Typic Xerochrepts
Xeralfic Avents _____________ Xeralfic Arents

Xerovthents - . Xerorthents

Yorba . ________ B Loamy-skeletal, mixed, thermic Typic Haploxeralfs

Manufaeturing and Business Services

Principal industries in the area today, beside agri-
culture, are the petroleum industry, building construc-
tion, electronics, electrical equipment, medical equip-
ment, aerospace, plastics, boatbuilding, and food
processing firms. Sand, gravel, and clay are major
mining industries.

Trends in Soil Use

In 1776, Mission San Juan Capistrano was founded.
From this time of Spanish settlement until about 1863,
cattle raising on large ranches was the main agricul-
tural enterprise. The drought of 1863, however, caused
a severe feed shortage and many cattle died on the
ange. At this time the California legislature passed
the closure law, which required that cattlemen keep
their livestock away from the cultivated lands. Be-

cause the drought and this law discouraged cattle
raising, many of the larger ranches were broken up
into smaller units.

Grapes and deciduous fruits became important crops
between 1860 and 1890. Irrigation developed rapidly
during this period. About 1890, however, the grape
industry was nearly destroyed by the Anaheim vine
disease, and it has not been reestablished in the area.
Sugar beets, beans, and other irrigated fruit and truck
crops have had various periods of success. Beginning
about 1920, many of the fruit and walnut groves were
replaced by citrus groves. Since World War II, ex-
tremely rapid urban and industrial expansion have
drastically reduced the agricultural acreage in the area.

Secause of the large urban market for ornamental
plants in this area and surrounding areas, nursery
stock has become the principal agricultural crop in
the entire survey area. Strawberries, Valencia oranges,
tomatoes, celery, cauliflower, sweet corn, asparagus,
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and avocados are still major crops. Since this area is
expected to continue to be the fastest growing area in
California, the trend will be towards more industry
and trade centers and fewer farms.
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Glossary

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

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

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

Inches
Very 10w o 0 to 3
ToOW oo 3 to 6
Moderate —— 6 to 9
High - e Movre than 9

Base saturation. The degree to which material having base ex-
change properties is saturated with exchangeable bases
(sum of Ca, Mg, Na, K), expressed as a percentage of the
exchange capacity.

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

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

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

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

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

Cobblestone (or cobble). A rounded or partly rounded fragment
of rock 3 to 10 inches (7.5 to 25 centimeters) in diameter.

Concretions. Grains, pellets, or nodules of various sizes, shapes,
and colors consisting of concentrated compounds or cemented
soil grains. The composition of most concretions is unlike
that of the surrounding soil. Calcium carbonate and iron
oxide are common compounds in conecretions.

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 bhetween
t}{)umb and forefinger, but resistance is distinetly notice-
able.

Plastic—When wet, readily deformed by moderate pressure
but can be pressed into a lump; will form a “wire” when
volled between thumb and forefinger.

Sticky~—When wet, adheres to other material and tends to
atreteh somewhat and pull apart rather than to pull free
from other material.

Hard.—When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger.
Soft—When dry, breaks into powder or individual grains

under very slight pressure.

Cemented.—Hard; little affected by moistening.

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

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

Somewhat excessively drained.—Water is removed from the
soil rapidly. Many somewhat excessively drained soils are
sandy and rapidly pervious. Some are shallow. Some are
so steep that much of the water they receive is lost as
runoff. All are free of the mottling related to wetness.

Well drained.—Water is removed from the soil readily, but
not rapidly. It is available to plants throughout most of
the growing season, and wetness does not inhibit growth
of roots for significant periods during most growing sea-
sons. Well drained soils are commonly medium textured.
They are mainly free of mottling.

Moderately well drained.—Water 1s removed from the soil
somewhat slowly during some periods. Moderately well
drained soils are wet for only a short time during the
growing season, but periodically for long enough that
most mesophytic crops are affected. They commonly have
a slowly pervious layer within or directly below the solum,
or periodically receive high rainfall, or both.

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

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

Very poorly drained —Water is removed from the soil so
slowly that free water remains at or on the surface dur-
ing most of the growing season. Unless the soil is arti-
ficially drained, most mesophytic erops cannot be grown.
Very poorly drained soils are commonly level or depressed
and are frequently ponded. Yet, where vainfall is high
and nearly continuous, they can have moderate or high
slope gradients, as for example in “hillpeats” and “cli-
matic moors.”

Eresion. The wearing away of the land surface by running
water, wind, ice, or other geologic agents and by such pro-
cesses as gravitational creep.

Evosion (geologic). Ercsion caused by geologic processes act-
ing over long geologic periods and resulting in the wear-
ing away of mountains and the building up of such
landscape features as flood plains and coastal plains.
Synonym: natural erosion.

Erosion (accelerated). Erosion much more rapid than geo-
logic erosion, mainly as a result of the activities of man
or other animals or of a catastrophe in nature, for ex-
ample, fire; that exposes a bare surface.

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

Flood plain. A nearly level alluvial plain that borders a stream
and is subject to flooding unless protected artificially.

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

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

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

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

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

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

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

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

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

B layer—Consolidated rock beneath the soil. The rock com-
monly underlies a € horizon, but can be divectly below
an A or a B horizon,
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Infiltration. The downward entry of water into the immediate
surface of soil or other material, as contrasted with perco-
lation, which is movement of water through soil layers or
material.

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

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

Parent material. The great variety of unconsolidated organic
and mineral material in which soil forms. Consolidated bed.-
rock is not yet parvent material by this concept.

Ped. An individual natural soil aggregate, such as a granule,
a prism, or a block.

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

pH value. (See Reaction, soil). A numerieal designation of
acidity and alkalinity in soil. )

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

Profile, soil. A vertical section of the soil extending through
all its horizons and into the parent material.

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

pH pH
Extremely acid ____Below 4.5 Neutral _ 6.6 to 7.3
Very strongly acid__4.5 to 5.0 Mildly alkaline _____7.4t07.8
Strongly acid 5.1tob.5 Moderately alkaline_7.9to 8.4

Medium acid _______5.6t0 6.0 Strongly alkaline ___8.51t0 9.0
Slightly acid ______ 6.1to 6.5 Very strongly
alkaline ____ 9.1 and higher

Relief. The elevations or inequalities of a land surface, con-
sidered collectively.

Runoff. The precipitation discharged in stream channels from
a drainage area. The water that flows off the land surface
without sinking in is called surface runoff; that which en-
ters the ground before reaching surface streams is called
ground-water runoff or seepage flow from ground water.

Saline-alkali soil. A soil that contains a harmiul concentration
of salts and exchangeable sodium; contains harmful salts
and is strongly alkaline; or contains harmful salts and
exchangeable sodium and is very strongly alkaline. The salts,
exchangeable sodium, and alkaline reaction ave in the soil
in such location that growth of most crop plants is less than
normal.

Saline soil. A soil containing soluble salts in an amount that
impairs growth of plants. A saline soil does not contain
excess exchangeable sodium.

Sand. As a soil separate, individual rock or mineral fragments
from 0.05 millimeter to 2.0 millimeters in diameter. Most
sand grains consist of quartz. As a soil textural class, a soil
that iz 85 percent or more sand and not more than 10 per-
cent clay.

Sedimentary rock, Rock made up of particles deposited from
suspension in water. The chief kinds of sedimentary rock
are conglomerate, formed from gravel; sandstone, formed
from sand; shale, formed from clay; and limestone, formed
from soft masses of caleium carbonate. There are many
intermediate types. Some wind-deposited sand is consolidated
into sandstone.

Seepage. The rapid movement of water through the soil. Seepage
adversely affects the specified use. )

Shrink-swell. The shrinking of soil when dry and the swelling
when wet. Shrinking and swelling can damage roads, dams,
building foundations, and other structures. It can also dam-
age plant roots.

Silt. As a soil separate, individual mineral particles that range
in diameter from the upper limit of clay (0.002 millimeter)
to the lower limit of very fine sand (0.05 millimeter). As
a soil textural class, soil that is 80 percent or more silt
and less than 12 percent clay.

Slickensides. Polished and grooved surfaces produced by onec
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mass sliding past another. In solls, slickensides may occur
at the bases of slip surfaces on the steeper slopes; on faces
of blocks, prisms, and columns; and in swelling clayey soils,
where there is marked change in moisture content.

Slope classes. As used in this survey—

Range in slope

Percent
Nearly level . ___ I 0-2
Gently sloping te moders sloping... 2-9
Strongly sloping ____ 9-15
Moderately steep - - 15--30
Steep - 30-50
Very steep ... e OB

Soil. A natural, three-dimensional body at the earth’s surface
that is capable of supporting plants and has properties re-
sulting from the integrated effect of climate and living
matter acting on earthy parent material, as conditioned by
relief over pericds of time.

Seil separates. Mineral partic

i nt diameter and

»g less than 2 millimeters in
anging between specified size

5. The nan of separates recognized in the
United States are as follows: very coarse sand (2.0 milli-
meters to 1.0 millimeter): coarse sand (1.0 to 0.5 milli-
metery; medium sand (0.5 to 0.26 millimeter); fine sand
(0.25 to 0.10 millimeter); very fine sand (0.10 to 0.05 milli-
meter); silt (0.005 to 0.002 millimeter); and clay (less than
0.002 millimeter}.

Selum. The upper part
which the proce

of a soil profile, above the C horizon, in

s of soil formation are active. The solum
in mature soil cons of the A and B hovizons., Generally,
the characteri of the material in these horizons are
unlike thoge of the underlying material, The living roots
and other plant and animal life charvacteristics of the soil
are largely confined to the solum.

Structure, soil. The arrangement of primary soil particles into
compound particles or aggregates that are separated from
adjoining aggregates. The principal forms of soil struclure
are—platy (laminated), prismatic (vertical axis of aggre-
gates longer than horize )

aly, i (pris with
rounded teops)

columnar ISE]
subangulay), and granu-

3, blocky {angular or
lar. Structurcless soils are either single grained (each grain

hy itself, as in dune sand) or massive (the pavticles ad-
hering without any regular cleavage, as in many hardpans).

Subseil. Technically, the B horizon; roughly, the part of the
solum below plow depth.

Subsoiling. Tilling a soil below normal plow depth, ordinarily
to shatter a hardpan or claypan.

Substratum. The part of the soil below the solum.

Surfaee soil. The soil ordinarily moved in tillage, or its equivalent
in uncultivated soil, ranging in depth from 4 te 10 inches
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(10 to 25 centimeters). Frequently designated as the “plow
layer,” or the “Ap horizon.”

Taxadjunets. Soils that cannot be classified in a series recognized
in the eclassification system. Such soils are named for a
series they strongly resemble and are designated as taxad-
juncts to that series because they differ in ways too small
to be of consequence in interpreting their use or manage-
ment.

Terrace. An embankment, or ridge, constructed across sloping
soils on the contour or at a slight angle to the contour. The
terrace intercepts surface runoff so that it can soak into the
soil or flow slowly to a prepared outlet without harm. A
terrace in a field is generally built so that the fleld can be
farmed. A terrace intended mainly for drainage has a deep
channel that is maintained in permanent sod.

Terrace (geologic). An old alluvial plain, ordinarily flat or
undulating, bordering a river, a lake, or the sea. A stream
terrace is frequently called a second bottom, in contrast with
a flood plain, and is seldom subject to overflow. A marine
terrace, generally wide, was deposited by the sea.

Texture, soil. The relative proportions of sand, silt, and clay
particles in a mass of soil. The basic textural classes, in
order of increasing proportion of fine particles, are sand,
loamy sand, sandy loam, loam, silt, silt loam, 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, seil. The condition of the soil, especially the soil struc-
ture, as related to the growth of plants. Good tilth refers
to the friable state and is associated with high noncapillary
porosity and stable structure. A soil in poor tilth is non-
friable, hard, nonaggregated, and difficult to till,

Topseil (engineering). Presumably a fertile soil or soil material,
or one that responds to fertilization, ordinarily rich in
organic matter, used to topdress roadbanks, lawns, and
gardens.

Variant, seil. A soil having properties sufliciently different from
those of other known soils to justify a new series name,
but the limited geographic soil area does not justify creation
of a new series.

Water table. The upper limit of the soil or underlying rock
material that is wholly saturated with water.

Water table, apparent. A thick zone of free water in the soil.
An apparent water table is indicated by the level at
which water stands in an uncased borehole after adequate
time is allowed for adjustment in the surrounding soil.

Water table, arfesian. A water table under hydrostatic head,
generally beneath an impermeable layer. When this layer
is penetrated, the water level rises in an uncased borehole.

Water table, perched. A water table standing above an un-
saturated zone. In places an upper, or perched, water
tahle is separated from a lower one by a dry zone.
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Accessibility Statement

This document is not accessible by screen-reader software. The Natural
Resources Conservation Service (NRCS) is committed to making its information
accessible to all of its customers and employees. If you are experiencing
accessibility issues and need assistance, please contact our Helpdesk by phone at
1-800-457-3642 or by e-mail at ServiceDesk-FTC@ftc.usda.gov. For assistance
with publications that include maps, graphs, or similar forms of information, you
may also wish to contact our State or local office. You can locate the correct office
and phone number at http://offices.sc.egov.usda.gov/locator/app.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability, and
where applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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