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Consult ‘*Contents’’ for parts of the publication that will meet your specific needs.

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

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

for specialists 1n wildlife management, waste disposal, or pollution control.



This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies including the Agricultural Experiment Stations, and
local agencies. The Soil Conservation Service has leadership for the federal
part of the National Cooperative Soil Survey. In line with Department of
Agriculture policies, benefits of this program are available to all, regardless of
race, color, national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was performed in the period 1969-1976.
Soll names and descriptions were approved in 1977. Unless otherwise
indicated, statements in this publication refer to conditions in the survey area in
1977. This survey was made cooperatively by the Soil Conservation Service
and the University of California Agricultural Experiment Station. It is part of the
technical assistance furnished to the Santa Maria and Arroyo Grande Resource
Conservation District.

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

Cover: A typical landscape along the coast. Still gravelly sandy clay loam is
on the ocean terrace in the foreground. Lodo clay loam and Rock outcrop are
on the steep uplands in the background.
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preface

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

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

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

These and many other soil properties that affect land use are described in this soil
survey. Broad areas of soils are shown on the general soil map. The location of each soil is
shown on the detailed soil maps. Each soil in the survey area is described. Information on
specific uses is given for each soil. Help in using this publication and additional information
are available at the local office of the Soil Conservation Service or the Cooperative
Extension Service.
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The SAN LUIS OBISPO COUNTY, COASTAL PART
soil survey area is in the west-central part of California.
The area includes the entire coastal side of San Luis
Obispo County. The total extent of the survey area is
about 562,152 acres, or 878 square miles. The northern
boundary of the survey area is the Monterey County line.
The southern boundary is the Santa Maria River, which
is also the Santa Barbara County line. The northeastern
boundary is the coastal ridge of the Santa Lucia,
mountains, and the southeastern boundary is the Los
Padres National Forest boundary. The Pacific Ocean is
along the entire western edge of the survey area.

general nature of the survey area

This section provides general information about the
coastal part of San Luis Obispo County. It discusses
history and agricultural development, population trends,
topography, and climate.

history and agricultural development

This section was prepared by Clark L. Moore, distrnict conservationist,

retired, Soil Conservation Setvice

The first known inhabitants of the San Luis Obispo
County area were the Chumash Indians, who lived in the
area about 15,000 years ago. They lived by hunting,
fishing, and foraging.

Many European explorers are associated with the
area. Among the first were Juan Rodrigues and Sir

Francis Drake. Both sailed past the area in the mid or
late 16th century. However, neither set foot in the
county.

in 1587, Pedro de Unamuno entered Morro Bay and
traveled inland to the present site of the city of San Luis
Obispo. He took possession of the area in the name of
King Philip of Spain. In 1602, Sebastian Vizcaino visited
San Luis Obispo Bay. He named the Santa Lucia
Mountains in the eastern part of the survey area (6).

In 1772, Fr. Junipero Serra established Mission San
Luis Obispo de Tolosa (7). The mission included a
rancho at Santa Margarita, which was used to produce
cattle and grain. By 1821, the mission had 78,000 cattle
and 37,000 sheep. The alluvial soils of Arroyo Grande
were used for vegetable gardens. Corn, wheat, peas,
beans, and olives were plentiful.

On April 6, 1837, three rancho land grants, totaling
105,000 acres, were made by Mexican governor
Alvarado. These were the Rancho Nipomo, 38,000
acres; Rancho Santa Manuela, 18,000 acres; and
Rancho Suey, 49,000 acres. Between 1837 and 1844,
the Mexican government made 25 land grants in the
coastal part of San Luis Obispo County (77).

The major interest of the rancho period was cattle.
The main source of income was the sale of cattle hides.
The growth of land used by the ranchos contributed to
the decline of the missions. The rancho period lasted
until 1864. A severe drought from 1862 through 1864
killed most of the cattle and caused the breakup of the
ranchos.

John C. Fremont claimed San Luis Obispo County for
the United States in 1846. California was ceded to the
United States of America under the treaty of Guadalupe
Hidalgo in 1848, and it became a state in 1850. San Luis
Obispo was one of the state’s original 27 counties.



In 1866, Edgar Steele bought Corral de Piedra, El
Pismo, Bolsa de Chamisal, and Arroyo Grande ranchos.
He and his brothers stocked the ranchos with 600 dairy
cows. This was the beginning of the dairy business in
San Luis Obispo County. Ira Van Gordon started a large
darry at San Simeon in 1868, and emigrants from
Switzerland began dairying in the Cayucos region during
the 1880’s. Dairies in the coastal part of San Luis
Obispo County continued to thrive until the 1940’s, when
a shortage of labor and marketing caused a sharp
decline. By 1976, only one large dairy was operating in
the area.

As the dairy industry declined, the beef cattle industry
increased. The number of beef cattle increased steadily
until 1970, but then began to decline because of low
beef prices and a severe drought in 1975-76.

Until 1973, the animal industry, mainly beef cattle, had
a higher income than any other agricultural enterprise
(fig. 1). From 1974 to 1976, however, vegetable crops
had the highest income In the area (fig. 2). A wide
variety of vegetables are grown in the area. Lettuce
accounts for about 30 to 50 percent of the total
vegetable income. Premium quality celery has about 1/3
the value of the lettuce crop. In 1976, field crops

Soil survey

accounted for about 20 percent of the agricultural
income, with alfalfa hay making up 1/3 of the field crop
value.

Irrigation in the coastal part of the county was started
by diverting small amounts of water from coastal
streams. Early irrigation systems, such as Branch Mill
started in 1904, used a diversion dam. Centrifugal pumps
were used to lift water from streams and shallow wells
until 1930. From 1930 to 1976, the turbine pump for
deep wells was the main irrigation source.

In the 1970’s, the acreage of such crops as lemons,
avocados, and wine grapes increased rapidly. In 1976,
there were about 2,000 acres of grapes, at Edna,
Nipomo, and Suey Ranch; 1,200 acres of avocados,
mainly at Edna and Nipomo; and 700 acres of lemons, at
Nipomo and Suey. Nearly all of these crops are irrigated
by deep wells.

population trends

County population growth was relatively slow until
1950, when the population was about 33,000 (5). About
15,000 persons lived in the coastal part of the county. In
1977, the population of the county was 135,456, with

Figure 1.—Cattle pens on the Califorma Polytechnic State Umversity campus. Cattle raising is the domnant land use in the survey

area.



San Luis Obispo County, California, Coastal Part

Figure 2 —About 20 percent of the land in the survey area Is used for intensive row cropping

over 95,000 living in the coastal area. The population
was expected to reach 143,000 for the county by 1980.

San Luis Obispo is the major city in the survey area.
The cities of Arroyo Grande, Nipomo, Oceano, Grover
City, Pismo Beach, Morro Bay, Cayucos, and Cambria
account for most of the rest of the population.

California Polytechnic State University was founded in
1901. It currently has an enrollment of about 15,000
students, and makes up a large part of the city of San
Luis Obispo.

topography

The topography of the survey area varies greatly.
Elevation ranges from sea level along the coast to more
than 3,400 feet on the coastal ridge of the Santa Lucia
mountains.

The western portion of the survey area is
characterized by the coastal terraces that extend from
the extreme northern boundary to as far south as Pismo
Beach (fig. 3). From Pismo Beach south to the Santa

Maria River, which is the southern boundary of the
survey area, the dominant landforms are coastal
beaches and recent to old sand dune deposits (fig. 4).

The eastern boundary of the survey area is the coastal
ridge of the Santa Lucia Mountains. This runs in a
southeasterly direction from the Monterey County line to
the Santa Barbara County line.

From Morro Bay north to the Monterey County line are
a series of narrow valleys that dissect the western
slopes of the Santa Lucia Mountains. These valleys run
roughly east and west with the drainage all running
toward the Pacific Ocean. From Morro Bay south to
about midway between the cities of San Luis Obispo and
Arroyo Grande are three valleys that run southeasterly,
roughly parallel to the mountain range. Two of these
valleys are between San Luis Obispo and Morro Bay.
They are the Los Osos and Chorro valleys, which are
separated by a series of steep volcanic peaks extending
from Morro Rock on the west to Islay Hill on the
southeast (fig. 5). The third of the three valleys 1s Edna
valley, which lies between the coastal mountains to the
east and the Pismo hilis to the west.
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Figure 3.—A typical cross-section of the soils and the geology in the northern part of the survey area.

The extreme southwestern portion of the area consists
of the northern tip of the Santa Maria valley and all of
the Arroyo Grande valley.

climate

Jerry L. Hatfield, blometeorologlst, University of Califorma, Dawvis,
helped to prepare this section :

The climate of the coastal part of San Luis Obispo
County is moderate and relatively uniform throughout
because of the marine influence of the Pacific Ocean.
This influence provides a typical Mediterranean climate
with cool, moist winters and warm, dry summers. There
are differences, however, as one goes from the areas
adjacent to the ocean to areas in the foothills and
mountains of the Santa Lucia Range and to the few
inland valleys. One such valley is the Huasna area,
where plant communities begin to show signs of having
less of a coastal influence and more of a continental
inland type climatic influence.

The northwest-southeast orientation of the Santa
Lucia Range governs, to a large extent, the direction of
major wind patterns. Winds are either from the northwest
or, to a minor extent, the southeast. The relatively rough
topography of this range and other mountainous areas,
however, can result in sharp differences from the normal
pattern within short distances.

During the summer months, the abundant amount of
sunshine in the inland portions of the survey area causes
a rapid warming. This creates a sharp pressure and
temperature gradient between the coastal area and
inland areas, which in turn causes a strong inflow of cool
marine air to replace the rising warm air. This marine air
is much higher in moisture content. The result is often
fog or low overcast directly adjacent to the coast,
particularly in the early morning or late afternoon (fig. 6).
This serves to lower the mean summer temperature,
which decreases the difference between the mean
summer and winter temperatures. This reduction in
summer temperatures reduces the annual amount of
evapotranspiration, thereby increasing the total moisture
available for plant growth.
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Figure 4.—A cross-section of the sois and the geology in the Santa Mara Valley area.

Figure 5.—Volcanic peaks extend from Morro Rock in the west to Islay Hill southeast of San Luis Obispo
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Figure 6 —Coastal fog surrounding Hearst Castle in a typical area of Diablo-Lodo complex

Precipitation, in the form of rain, occurs mainly
between November and March. It is least along the
coast (averaging about 16 inches) but increases as the
clouds move inland and rise over the mountains. The
highest rainfall (from about 30 to 45 inches) 1s normally
recorded along the ridgetops, such as just northeast and
west-by-southwest of the city of San Luis Obispo and
northeast of the town of Cambria (fig. 7). Although
precipitation occurs for an extended time during the
winter, the stored available soil moisture is depleted by
June.

The mean annual temperature in the survey area
ranges from about 54 degrees to 60 degrees F. The
cooler temperatures are aiong the coast. The coolest
readings along the coast are in the northernmost part of
the survey area. Typical of this area is Point Piedras
Blancas, with a mean annual temperature of 54.0
degrees. The mean temperature 1s 51.6 degrees In
January and 55.7 degrees in July. Soil temperature data
show, however, that even the coolest soils under
grassland vegetation in that area average above 59
degrees F. The only soils that have average yearly soll
temperatures less than 59 degrees F are those in the

northern part of the survey area under a dense tree
canopy.

Throughout the survey area the climate is very mild.
The growing season length is 338 days at San Luis
Obispo. The length of the 32 degrees F growing season
decreases rapidly as one moves inland (fig. 8). However,
the length of the growing season varies widely,
depending on microrelief and aspect. At San Luis
Obispo, temperatures below 32 degrees F are rarely
recorded. Point Piedras Blancas along the north coast
occasionally has a temperature below 32 degrees F.
Santa Maria, which typifies the southern part of the
survey area, also exhibits a very long growing season
and a low probability of freezing temperatures (fig. 8).

Open pan evaporation exceeds precipitation for most
of the survey area (fig. 9). This deficit is overcome by
irrigation of primary agricultural crops. Without irngation,
the available soil moisture near the coast would be
depleted by June 15.

Growing degree days are shown in Table 1 for San
Luis Obispo. Beginning in the spring, growing degree
days accumulate by the amount the average temperature
exceeds a base temperature of 40 degrees F. The

~
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Figure 8.—The average length of the 32 degree
Fahrenheit growing season (the number of days
between the last freeze in spring and the first
freeze in fall) for the survey area. The average
length of the growing season is based on data
collected in the period 1931 fo 1960.
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Figure 9.—The average annual open pan evaporation from
Weather Bureau Class A pan.

normal monthly accumulation is used to schedule single
or successive plantings of a crop between the last
freeze in spring and the first freeze in fall. San Luis
Obispo is an excellent location for growing plants, with
an accumulation of 4,000 growing degree days from May
through October. With this large value, it is possible to
have successive plantings and be assured of proper
growth and development.

Along with the long growing season, there is an ample
supply of solar radiation for plant growth. Solar radiation
records for long periods are not available for San Luis
Obispo, although some sketchy data exists. Typical solar
radiation receipts would be 200 langleys per day in
January and 700 langleys per day in June. Within the
survey area the sun shines about 70 percent of the time,
or it is completely cloudy 30 percent of the time. The sun
shines about 60 percent of the time during the winter
and 80 percent of the time in the summer and fall.

how this survey was made

Soil scientists made this survey to learn what soils are
in the survey area, where they are, and how they can be
used. They observed the steepness, length, and shape
of slopes; the size of streams and the general pattern of
drainage; the kinds of native plants or crops; and the
kinds of rock. They dug many holes to study soil profiles.
A profile is the sequence of natural layers, or horizons, in



a soil. It extends from the surface down into the parent
material, which has been changed very little by leaching
or by plant roots.

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

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

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

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



general soil map units

The general soil map at the back of this publication
shows broad areas that have a distinctive pattern of
soils, relief, and drainage. Each map unit on the general
soil map is a unique natural landscape. Typically, a map
unit consists of one or more major soils and some minor
soils. It is named for the major soils. The soils making up
one unit can occur in other units but in a different
pattern.

The general soil map can be used to compare the
suitability of large areas for general land uses. Areas of
suitable soils can be identified on the map. Likewise,
areas where the soils are not suitable can be identified.

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

The soils in the survey area vary widely in their
potential and suitability for major land uses. The potential
and suitability of each, in relation to that of the other
map units, for major land uses and soil properties that
limit use are discussed in each map unit description. Soil
potential ratings are based on the practices commonly
used in the survey area to overcome soil limitations.
These ratings reflect the ease of overcoming the
limitations. They also reflect the problems that will
persist even if such practices are used. Each map unit is
rated for cultivated crops, rangeland, urban development,
and wildlife habitat development.

The units on the general soil map of this survey do not
always match with units on the general soil maps of
adjacent counties. The differences in these maps are the
result of different soil patterns and recent changes in the
concept of classification.

The 14 general soil map units in this survey are
grouped into 4 general kinds of landscapes for broad
interpretive purposes. These groups, and the map units
in each group, are described in the following pages.

soils on alluvial fans and plains

The soils in this group are dominantly on the lower
positions of the landscape. The soils are dominantly
nearly level, but they range to moderately steep in areas
that are adjacent to the steeper residual soils. Elevation
ranges from 0 to 1,000 feet. The average annual
precipitation ranges from 12 to 22 inches, and the

average annual air temperature ranges from 57 degrees
to 60 degrees F. The average frost-free season ranges
from 275 to 300 days in the lower inland areas and from
300 to 365 days in the higher inland areas and along the
coast.

These soils are very deep and range from well drained
to poorly drained. The surface layer ranges from sandy
loam to clay.

Areas of these soils are used mainly for irrigated row
crops and dryland farming. A few areas are used for
irrigated pasture. Some areas are being subdivided for
urban development.

The four map units in this group make up about 11
percent of the survey area.

1. Mocho-Camarillo-Salinas

Very deep, nearly level to moderately sloping, somewhat
poorly drained and well drained loam and silly clay loam
soils; on alluvial plains

This map unit is mainly in the Santa Maria Valley and
the Huasna area (see fig. 4). The soils formed in mixed
alluvium from sedimentary rock sources.

This map unit makes up about 2 percent of the survey
area. It is about 22 percent Mocho soils, 20 percent
Camarillo soils, 15 percent Salinas soils, and 43 percent
soils of minor extent.

Mocho soils are well drained. Slope ranges from 0 to 2
percent. The soil profile is calcareous silty clay loam that
has strata of fine sandy loam. Sand is at a depth of
about 45 inches.

Camarillo soils are somewhat poorly drained. Slope
ranges from 0 to 2 percent. The soil profile is loam
underlain by strata of silty clay loam, fine sandy loam,
and loamy fine sand.

Salinas soils are well drained. Slope ranges from 0 to
9 percent. The soil profile is silty clay loam that has
strata of very fine sandy loam or silty clay.

Soils of minor extent in this map unit are moderately
well drained Cropley clay, well drained Elder sandy loam,
and somewhat excessively drained Corralitos sand and
Tujunga loamy sand. Also included are areas of
Psamments, Fluvents, and Riverwash.

Most areas of this map unit are used for irrigated row
crops and pasture. A few areas are used for dryland
farming.

The Mocho and Salinas soils in this map unit are well
suited to most climatically adapted crops. The Camarillo
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soils are well suited only if they have been artificially
drained. Undrained areas have fair or poor potential for
deep-rooted irrigated crops.

The Mocho and Salinas soils of this map unit are
suited to urban development, such as building sites,
roads and streets, and sewage disposal systems. These
soils are well suited to range because of their nearly
fevel to moderate slopes and high forage production.

Salinas and Mocho soils have good potential for
openland wildlife habitat development. Camarillo soils
have fair potential for openland wildlife habitat
development. On intensively cropped areas, wildlife
benefits from cover plantings of shrubs or trees.

2. Cropley-Salinas

Very deep, nearly level to moderately sloping,
moderately well drained and well drained clay and silty
clay loam soils; on alluvial plains

This map unit is In the Chorro, Los Osos, and Edna
Valleys and in narrow valleys north of Morro Bay. The
soils formed in mixed alluvium from sedimentary rock
sources.

This map unit makes up about 4 percent of the survey
area. It is about 41 percent Cropley soils, 19 percent
Salinas soils, and 40 percent soils of minor extent.

Cropley soils are moderately well drained. Slope
ranges from 0 to 9 percent. The soil profile is clay and
silty clay loam throughout. The soil shrinks and swelis
with changes in moisture content.

Salinas soils are well drained. Slope ranges from 0 to
9 percent. The soil profile is silty clay loam that has
strata of very fine sandy loam or silty clay.

Soils of minor extent in this map unit are well drained
Diablo clay and Elder sandy ioam and somewhat poorly
drained Marimel sandy clay loam. Also included are
Psamments, Fluvents, and Riverwash.

Most areas of this map unit are used for dryland
farming. Some areas are used for irrigated pasture.
There are also minor areas of Urban land.

The Cropley and Salinas soils in this map unit are well
suited to most climatically adapted crops. The high
available water capacity increases their suitability for
dryland farming of small grains and beans. The Cropley
soil can be worked only in a narrow range of moisture
content. .

The potential for urban development on Cropley soils
is limited because of the high shrink-swell potential and
slow permeabillity. These soils are well suited to range
because of their nearly level to moderate slopes and
high forage production.

The Salinas soils have good potential for openland
wildlife habitat development. The potential for openland
wildlife habitat development on Cropley soils is limited
because of the high shrink-swell potential.

Soil survey

3. Salinas-Marimel

Very deep, nearly level to moderately sloping, somewhat
poorly drained and well drained silty clay loam and sandy
clay loam soils; on alluvial plains

This map unit is adjacent to San Luis Obispo Creek,
Perry Creek, and the west end of Los Osos Valley; near
Warden Lake; and just south of Oceano. The soils
formed in mixed alluvium from sedimentary rock sources.

This map unit makes up about 3 percent of the survey
area. It is about 27 percent Salinas soils, 24 percent
Marimel soils, and 49 percent soils of minor extent.

Salinas soils are well drained. Slope ranges from 0 to
9 percent. The soil profile is silty clay loam that has
strata of very fine sandy loam or silty clay.

Marimel soils are somewhat poorly drained. Slope
ranges from 0 to 2 percent. The soil profile is stratified
sandy clay loam or clay loam.

Soils of minor extent in this map unit are well drained
Cropley clay, Diablo clay, Los Osos loam, and Mocho
silty clay loam. Also included are areas of Riverwash.
The Cropley and Diablo soils are clay throughout. The
Los Osos soils have a clay subsoil. The Mocho soils are
stratified loam, fine sandy loam, and silty clay loam.

Most areas of this map unit are used for cultivated row
crops.

The Salinas soils in this map unit, and the Marimel
soils if artificially drained, are suited to most climatically
adapted crops. The somewhat poorly drained areas of
the Marimel soils are limited to shallow-rooted crops,
except late in summer or early in fall when the water
table drops. The well drained areas of soils in this map
unit are suited to urban development, including roads
and streets, building sites, and sewage disposal systems.
The somewhat poorly drained areas of soils are poorly
suited to urban development. These soils are well suited
to range or, where adequately drained, to irrigated
pasture because of their nearly level to moderate slopes
and high forage production.

The Salinas and Marimel soils have good potential for
openland wildlife habitat development. On intensively
cropped areas, wildlife benefits from cover plantings of
shrubs or trees.

4. Still-Elder

Very deep, nearly level to moderately steep, well drained
sandy loam and gravelly sandy clay loam soils; on
alluvial fans

This map unit is on alluvial fans on marine terrace
deposits along the coast between Pismo Beach and
Morro Bay; just south of Cambria; and along Tar Spring,
Arroyo Grande, and Los Berros Creeks. The soils formed
in alluvium from sedimentary rock sources.

This map unit makes up about 2 percent of the survey
area. It is about 31 percent Still soils, 21 percent Elder
solls, and 48 percent soils of minor extent.
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Still soils are well drained. Slope ranges from 0 to 25
percent. The soil profile is gravelly sandy clay loam
underlain by gravelly sand.

Elder soils are well drained. Slope ranges from 2 to 15
percent. The profile is sandy loam throughout.

Soils of minor extent in this map unit are well drained
Santa Lucia and Lopez shaly clay loam soils that have
steeper slopes and Concepcion loam on marine terraces
north of Cayucos. Concepcion soils have a clay subsoil.
Along the coast near Cayucos are areas of Cropley clay.
Also included are Psamments, Fluvents, Riverwash, and
Xerorthents, escarpment.

Most areas of this map unit are used for cultivated
crops, both irrigated and dryfarmed; range; or urban
developments.

The Still and Elder soils of this map unit are well
suited to most climatically adapted crops. They are
suited to dryland grains and beans. The less sloping
areas are suited to irrigated pasture; the more sioping
areas are potentially excellent rangeland. Most
engineering interpretations associated with urban
development are also favorable.

Elder and Still soils have good potential for openland
and rangeland wildlife habitat development.

soils on wind-blown deposits

The soils in this group are mainly on old, stabilized
sand dune deposits, except along the coastline where
the dunes are still active. The soils are nearly level to
moderately steep. Elevation ranges from 0 to 800 feet.
The average annual precipitation ranges from 13 to 20
inches, and the average annual air temperature is about
58 degrees F. The average frost-free season ranges
from 325 to 365 days for most of the soils in this group.

These soils are very deep and excessively drained or
somewhat excessively drained. The surface layer is
sand, loamy sand, sandy loam, or silt loam.

Areas of these soils are used mainly for urban
development, recreation, and some irrigated orchards or
specialty crops.

One map unit is in this group. It makes up about 9
percent of the survey area.

5. Oceano-Dune land-Baywood

Very deep, nearly level to moderately steep, excessively
drained and somewhat excessively drained fine sand
and sand soils; on wind-blown deposits

This map unit is in the areas of Nipomo Mesa,
Oceano, Grover City, Morro Bay, Los Osos, and
Baywood. It is also on the northern coast near Piedras
Blancas. The soils formed in deposits of wind-blown
sand.

This map unit makes up about 9 percent of the survey
area. It is about 37 percent Oceano soils, 25 percent
Dune land, 11 percent Baywood soils, and 27 percent
soils of minor extent. Some of the delineations of this
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unit on the general soil map do not contain all of the
major soils.

Oceano soils are excessively drained. Slope ranges
from 0 to 30 percent. The soil profile is sand that has
strata of loamy sand in the subsoil.

Dune land is excessively drained. Slopes are variable
and change because of the movement of sand. The
profile is sand throughout.

. Baywood soils are somewhat excessively drained.
Slope ranges from 2 to 30 percent. The soil profile I1s
fine sand throughout.

Soils of minor extent in this map unit are well drained
Garey sandy loam, Capistrano sandy loam, and Suey silt
loam and somewhat excessively drained Corralitos sand.
Also included are areas of Beaches; Aquolls, saline;
water; and Xerorthents, escarpment.

Most areas of this map unit are used for urban
development or recreation. Some areas are used for
orchards or cultivated crops.

The major soils of this map unit are suited to
recreation, some urban development, and irrigated
orchards or pasture. The soils are droughty because of
their coarse texture, and they are subject to blowing.
Seepage is a limitation for sewage disposal systems.

The potential for openland and rangeland wildlife
habitat development on Baywood and Oceano soils and
Dune land is limited because of droughtiness.

soils on foothills and terraces

The soils in this group are dominantly formed in old
alluvial deposits on dissected marine terraces. The soils
are gently sloping to steep. Elevation ranges from 25 to
2,000 feet. The average annual precipitation ranges from
15 to 25 inches, and the average annual air temperature
ranges from 55 degrees to 60 degrees F. The average
frost-free season ranges from 275 to 365 days.

These soils are shallow to very deep and somewhat
excessively drained to moderately well drained. The
surface layer ranges from loamy sand to sandy loam or
loam.

Areas of these soils are used mainly for range or
dryland farming. Some areas are used for urban
development.

Four map units are in this group. They make up about
11 percent of the survey area.

6. Tierra-Briones

Moderately deep and very deep, gently sloping fo steep,
moderately well drained and somewhat excessively
drained soils; on foothills and terraces

This map unit is mainly in the Tar Spring and Huasna
areas. The soils formed on old alluvial terraces from
sedimentary rock sources.

This map unit makes up about 3 percent of the survey
area. It is about 34 percent Tierra soils, 23 percent
Briones soils, and 43 percent soils of minor extent.
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Tierra soils are very deep and moderately well dramned.

Slope ranges from 2 to 30 percent. The soil profile is
sandy loam underlain by sandy clay and sandy clay loam
to a depth of more than 60 inches.

Briones soils are moderately deep and somewhat

excessively drained. Slope ranges from 15 to 50 percent.

The soil profile is loamy sand underlain by soft
sandstone at a depth of about 32 inches.

Soils of minor extent in this map unit are somewhat
excessively drained Arnold loamy sand, Pismo loamy
sand, Gaviota sandy loam, and Lopez shaly clay loam
and well drained Santa Lucia shaly clay loam. Pismo,
Gaviota, and Lopez soils are shallow. Arnold soils are
similar to Briones soils, but they are deeper. Santa Lucia
soils are moderately deep.

Most areas of this map unit are used for range,
dryland grains and beans, and limited urban
development.

The Tierra soil 1s well suited to dryland farming and
range. It is also well suited to rangeland and wildlife
habitat.

Briones soils are coarse textured and droughty. This
limits their suitability for most uses. They are moderately
suited to range and wildlife habitat. Because of the
droughtiness, Briones soils produce quality forage for a
relatively short period of time. Maintaining a good
vegetative cover on both soils helps to prevent water
erosion in wet years.

7. Arnold-Pismo-Briones

Shallow to deep, moderately sloping to very steep,
somewhat excessively drained soils; on foothills

This map unit is mainly in the area just east of Pismo
Beach. These soils formed in material weathered from
soft sandstone.

This map unit makes up about 3 percent of the survey
area. It is about 33 percent Arnold soils, 31 percent
Pismo soils, 15 percent Briones soils, and 21 percent
soils of minor extent.

Arnold soils are deep and somewhat excessively
drained. Slope ranges from 5 to 50 percent. The soil
profile is loamy sand underlain by soft sandstone at a
depth of about 59 inches.

Pismo soils are shallow and somewhat excessively
drained. Slope ranges from 9 to 75 percent. The soil
profile is loamy sand underlain by soft sandstone at a
depth of about 19 inches.

Briones soils are moderately deep and somewhat

excessively drained. Slope ranges from 15 to 50 percent.

The soil profile is loamy sand underlain by soft
sandstone at a depth of about 32 inches.

Soils of minor extent in this map unit are well drained
Chamise shaly sandy clay loam, Elder sandy loam, and
Gaviota fine sandy loam and moderately well drained
Tierra sandy loam. Also included are areas of Corralitos
sand in swales. Chamise and Tierra soils are on terraces
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and have a clay subsoil. Gaviota soils are similar to
Pismo soils but are fine sandy loam or sandy foam
throughout. Elder soils are on flood plains and terraces.
Corralitos soils are sand throughout.

Most areas of this map unit are used for range. Some
areas are used for limited urban development.

The major soils of this map unit are droughty. This
limits their suitability for most uses. They are moderately
suited or poorly suited to range and wildlife habitat.
Because of the droughtiness of these soils, quality
forage is produced for a relatively short period. Coarse
texture and steepness of slope make it necessary to
maintain a good cover of protective vegetation in order
to reduce water erosion during wet years. Development
and maintenance of wildlife habitat is especially difficult
on steep, south-facing slopes.

8. San Simeon-Concepcion

Moderately deep and very deep, gently sloping to steep,
moderately well drained soils; on old marine terraces

This map unit is on old marine terraces from Cayucos
to just north of Piedras Blancas Lighthouse, and within
one to two miles of the coast. These soils formed in
mixed alluvium and soft sandstone.

This map unit makes up about 4 percent of the survey
area. It is about 44 percent San Simeon soils, 39 percent
Concepcion soils, and 17 percent soils of minor extent.

San Simeon soils are moderately deep and moderately
well drained. Slope ranges from 2 to 50 percent. The soil
profile is sandy loam about 24 inches thick underlain by
clay about 10 inches thick. Sandstone is at a depth of
about 34 inches.

Concepcion soils are very deep and moderately well
drained. Slope ranges from 2 to 30 percent. The soil
profile is loam and sandy loam about 19 inches thick
underlain by clay and sandy clay to a depth of more than
60 inches.

Soils of minor extent in this map unit are well drained
Los Osos loam, Lodo clay loam, Gazos clay loam, Diablo
clay, and Cropley clay. Lodo soils are shallow. Los Osos
soils are on foothills and mountains. Gazos soils are clay
loam throughout. Diablo and Cropley soils are clay
throughout.

Most areas of this map unit are used for range. Some
areas are used for dryfarmed hay or small grains. Some
urban development has taken place in the Cambria and
San Simeon areas.

The major soils in this map unit are moderately suited
to rangeland. The commonly dense woody vegetation on
the San Simeon soils limits rangeland production.

These soils have severe limitations for most urban
development because of the heavy clay subsoil.

Concepcion and San Simeon soils have fair potential
for rangeland wildlife habitat development. The heavy
clay subsoil limits the kinds of plants that can be grown
for wildlife food and cover.
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9. Chamise

Very deep, moderately sloping to moderately steep, well
drained soils; on foothills and dissected terraces

This map unit is mainly in the area of Piccacho Peak
and Highway 101 extending south to Los Berros Road
and north to Arroyo Grande. These soils formed on old
alluvial terraces in mixed alluvium from sedimentary rock
sources.

This map unit makes up about 1 percent of the survey
area. It is about 82 percent Chamise soils and 18
percent soils of minor extent.

Chamise soils are well drained. Slope ranges from 5 to
30 percent. The surface layer is shaly sandy clay loam
about 12 inches thick. The subsoil is weakly cemented
very shaly clay 10 inches thick. The underlying material
is shaly sandy clay loam to a depth of more than 60
inches.

Soils of minor extent in this map unit are somewhat
excessively drained Arnold loamy sand; well drained
Diablo clay, Zaca clay, and Nacimiento silty clay loam;
and somewhat excessively drained Lopez very shaly clay
loam. Arnold soils are loamy sand throughout. Diablo
and Zaca soils are mostly clay throughout. Nacimiento
soils are calcareous. Lopez soils are shallow.

Most areas of this map unit are used for range. A few
areas are used for small grains, hay, or garbanzo beans.
The weakly cemented, fine textured subsoil and the
shale content make Chamise soils poorly suited to most

crops. They are moderately suited to shallow-rooted
small grains, hay crops, and range. The large amount of
shale and the heavy clay subsoil lower the available
water capacity and limit range forage productivity. The
heavy clay layer limits suitability for most urban
development.

Chamise soils have fair potential for rangeland wildlife
habitat development. The clay subsoil limits the kinds of
plants that can be grown for wildlife food and cover.

soils on hills and mountains

The soils in this group are dominantly on the higher
parts of the landscape. The soils are moderately sloping
to extremely steep. Elevation ranges from 50 to 3,000
feet. The average annual precipitation ranges from about
14 to 35 inches, but a few areas in the northeastern part
of the survey area receive 45 or more inches. The
average annual air temperature ranges from 54 degrees
to 60 degrees F; it is generally about 58 degrees F. The
average frost-free season ranges from about 250 to 365
days.

These soils are shallow to deep and well drained or
somewhat excessively drained. The surface layer ranges
from ioam to clay.

Areas of these soils are used mainiy ior range. There
is some dryland farming and urban development.
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Five map units are in this group. They make up about
69 percent of the survey area.

10. Los Osos-Lodo-Diablo

Shallow to deep, moderately sloping to very steep, well
drained and somewhat excessively drained soils; on hills
and mountains

This map unit occurs throughout the survey area. The
soils formed in residual material weathered from
sedimentary rocks.

This map unit makes up about 32 percent of the
survey area. It is about 25 percent Los Osos soils, 23
percent Lodo soils, 20 percent Diablo soils, and 32
percent soils of minor extent.

Los Osos soils are moderately deep and well drained.
Slope ranges from 5 to 75 percent. The soil profile is
loam about 14 inches thick underlain by clay and clay
loam to a depth of 32 inches. The underlying material is
sandy loam about 7 inches thick. Sandstone is at a
depth of about 39 inches.

Lodo soils are shallow and somewhat excessively
drained. Slope ranges from 5 to 75 percent. The soil
profile is clay loam about 12 inches thick underlain by
sandstone or red rock.

Diablo soils are deep and well drained. Slope ranges
from 5 to 50 percent. The soil profile is clay about 58
inches thick over soft mudstone or shale.

Soils of minor extent in this map unit are well drained
Cibo, Obispo, and Zaca clays, Nacimiento silty clay loam,
Gazos clay loam, and Lompico loam; and somewhat
excessively drained McMullin and Cieneba loams and
Gaviota sandy loam. Also included are small areas of
water. Cibo and Zaca soils are mostly clay throughout;
Obispo soils are shallow and clayey. Nacimiento soils
are calcareous. Gazos soils are moderately deep and
clay loam throughout. Lompico soils are moderately
deep and cool, and McMullin soils are shallow and cool.
Cieneba and Gaviota soils are shallow.

Most areas of this map unit are used for range. Some
areas are used for dryfarmed crops or urban
development.

Los Osos and Diablo soils are well suited to
rangeland. The shallowness and low available water
capacity of the Lodo soils limit range forage production.
Management is critical to keep Lodo soils free of brush.

The clay subsoil of the Los Osos soils and the clayey
texture of the Diablo soils limit their suitability for urban
development. These soils also are susceptible to
slippage when saturated. This limits their usefulness for
many engineering purposes.

Los Osos and Diablo soils have fair or good potential
for rangeland wildlife habitat development. The heavy
soil texture limits the kinds of shrubs and trees that can
be established for wildlife cover. Lodo soils have poor
potential for wildlife habitat development because the
soil is shallow.
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11. Santa Lucia-Lopez-Rock outcrop

Shallow and moderately deep, moderately sloping to
extremely steep, well drained and somewhat excessively
drained soils, and Rock outcrop; on hills and mountains

This map unit Is mainly on the mountains between
Morro Bay and Pismo Beach and on the mountains on
the eastern side of the survey area from San Luis
Obispo to the southern part of the county. The soils
formed in material weathered from shale.

This map unit makes up about 22 percent of the
survey area. It is about 31 percent Santa Lucia soils, 25
percent Lopez soils, 11 percent Rock outcrop, and 33
percent soils of minor extent.

Santa Lucia soils are moderately deep and well
drained. Slope ranges from 5 to 75 percent. The soil
profile is shaly clay loam underlain by shale at a depth of
about 36 inches.

Lopez soils are shallow and somewhat excessively
drained. Slope ranges from 9 to 100 percent. The profile
is very shaly clay loam underlain by shale at a depth of
about 18 inches.

Rock outcrop consists of areas that have shale or
sandstone at or near the surface of the soil.

Soils of minor extent in this map unit are well drained
Diablo clay, Zaca clay, Nacimiento silty clay loam,
Calodo loam, Still gravelly sandy clay loam, Gazos clay
loam, and Gaviota sandy loam and somewhat
excessively drained Lodo clay loam. Also included are
small areas of Riverwash and water. Diablo and Zaca
soils are mostly clay throughout. Nacimiento and Calodo
soils are calcareous. Still soils are on marine terraces or
in alluvial vaileys. Gazos soils are clay loam throughout.
Lodo and Gaviota soils are shallow.

Most areas of this map unit are used for range,
watershed, or wildlife habitat. A few areas are used for
urban development.

The Santa Lucia soils are moderately suited to range.
The major limitation is the woody plants on much of the
map unit. The Lopez soils are poorly suited to most uses
because they are shallow and droughty. Where slope is
less than 15 percent, the Santa Lucia soils are
moderately suited to building sites and roads and streets.

The existing woody vegetation on Santa Lucia soils
provides wildlife cover. This is especially valuable where
it is next to open areas. Lopez soils are poorly suited to
wildlife habitat development because of shallowness.
Rock outcrops can provide den and cover sites for
beneficial predators and other small mammals.

12. Nacimiento-Calodo

Shallow and moderately deep, moderately steep to very
steep, well drained soils; on hills and mountains

This map unit is on hills and mountains at the extreme
southern end of the survey area and on mountains
between San Luis Obispo and Lopez Lake. These soils

Solil survey

formed in material weathered from calcareous sandstone
or shale.

This map unit makes up about 3 percent of the survey
area. It is about 41 percent Nacimiento soils, 17 percent
Calodo soils, and 42 percent soils of minor extent.

Nacimiento solls are moderately deep and well
drained. Slope ranges from 15 to 75 percent. The soil
profile is silty clay loam underlain by calcareous shale at
a depth of about 39 inches.

Calodo soils are shallow and well drained. Slope
ranges from 15 to 75 percent. The soil profile is loam
underlain by calcareous shale or limestone at a depth of
about 16 inches.

Soils of minor extent in this map unit are well drained
Diablo clay, Zaca clay, Gazos clay loam, Los Osos loam,
and Santa Lucia very cobbly clay loam and somewhat
excessively drained Lodo clay loam and Lopez very
shaly clay loam. Diablo and Zaca soils are clay
throughout. Gazos soils are clay loam throughout. Los
Osos soils have a clay subsoil. Santa Lucia soils are
very cobbly clay loam. Lodo and Lopez soils are shallow.

Areas of this map unit are used mainly for range.

Nacimiento soils are well suited to range, and Calodo
soils are moderately suited to range. The shallowness
and low available water capacity of Calodo soils limit
forage productivity. Because of slope and depth to rock,
most engineering uses of these soils are limited.

Nacimiento soils have good potential for rangeland
wildlife habitat development. Calodo soils have poor
potential for rangeland wildlife habitat development
because of shallowness. Development and management
of wildlife habitat is limited by steep slopes.

13. Rock outcrop-Obispo-Henneke

Hock outcrop and shallow, strongly sloping to very
steep, somewhat excessively drained and well drained
soils; on hills and mountains

This map unit is on mountains both east and west of
San Luis Obispo and in the northwestern part of the
survey area from Pine Mountain to Monterey County.
The soils formed in material weathered from serpentine
rock.

This map unit makes up about 5 percent of the survey
area. lt is about 24 percent Rock outcrop, 18 percent
Obispo soils, 17 percent Henneke soils, and 41 percent
soils of minor extent.

Rock outcrop is mainly serpentine rock at or near the
soil surface.

Obispo soils are well drained. Slope ranges from 15 to
75 percent. The profile is clay underlain by serpentine at
a depth of about 11 inches.

Henneke soils are somewhat excessively drained.
Slope ranges from 15 to 75 percent. The profile is very
cobbly clay loam and very cobbly clay underiain by
serpentine at a depth of about 19 inches.

Soils of minor extent in this map unit are well drained
Lompico loam, Kinkel Variant loam, Los Osos loam,
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Millsap loam, Gazos clay loam, and Diablo clay and
somewhat excessively drained McMullin loam and
Cieneba loam. Lompico soils are loam throughout. Kinkel
Variant soils are loam with cobbles throughout the
profile. Los Osos and Millsap soils have a clay subsoil.
Gazos soils are clay loam throughout. Diablo soils are
clay throughout. McMullin and Cieneba soils are shallow.

Areas of this map unit are used for wildlife habitat,
watershed, and very limited grazing.

The Obispo and Henneke soils are shallow and have a
very low available water capacity. They are poorly suited
to most uses. The best management practice is to
maintain good vegetative cover.

Obispo and Henneke soils are poorly suited to wildlife
habitat development because of shallowness. Rock
outcrop can provide cover for wildlife. The value of the
Rock outcrop depends on the proximity of areas that
satisfy wildlife needs, such as food and water.

14. Millsap-Rock outcrop
Moderately deep, moderately steep to very steep, well
drained soils, and Rock outcrop; on mountains

This map unit is on mountains in the extreme
southeastern corner of the survey area. The soils formed
in material weathered from sandstone or shale.

This map unit makes up about 7 percent of the survey
area. It is about 28 percent Millsap soils, 25 percent
Rock outcrop, and 47 percent soils of minor extent.

Millsap soils are well drained. Slope ranges from 15 to
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75 percent. The soil profile is loam underlain by clay and
very gravelly clay. Hard sandstone i1s at a depth of about
27 inches.

Rock outcrop is sandstone or shale at or near the soil
surface.

Soils of minor extent in this map unit are well drained
Diablo clay, Elder sandy loam, Gaviota sandy loam,
Perkins fine sandy loam, and Los Osos Variant clay
loam; and somewhat excessively drained Cieneba loam,
Lodo clay loam, and Lopez very shaly clay loam. Also
included are minor areas of Lithic Haploxerolls. Diablo
soils are clay throughout. Elder soils are alluvial and
sandy loam throughout. Cieneba, Gaviota, Lodo, and
Lopez soils are shallow. Perkins and Los Osos Variant
soils are deep.

Areas of this map unit are used mainly for range,
watershed, and wildlife habitat.

The high shrink-swell potential of the clay in the
Millsap soils and the Rock outcrop make this map unit
poorly suited to most uses other than range, watershed,
or wildlife habitat. The Millsap soils are moderately suited
to range because of the steep slopes and the difficulty In
obtaining uniform forage utilization.

Millsap soils have limited potential for wildlife habitat
development. The clay subsoil makes establishment of
shrubs and trees difficult. Rock outcrops can provide den
and cover sites for wildlife. The value of the Rock
outcrop depends on the proximity of areas that satisfy
other wildlife needs, such as food and water.
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The map units on the detailed soil maps at the back of
this survey represent the soils in the survey area. The
map unit descriptions in this section, along with the soil
maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under “Use and management of the soils.”

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

Soils rarely occur as pure units. They typically blend
from one to another on the landscape. Small bodies of
dissimilar sails are often mixed in. Because of the
practical limitations of field mapping and cartographic
detail, inclusions of other soils occur within delineated
areas of a named soil. The soil boundaries delineated on
the map, and the soil interpretations listed in the tables,
are not absolute. They are meant to be used as a guide.
The interpretations given in the tables are for the central
concept of the named soil.

The soil maps at the back of this survey were
designed to give the land user enough information to
reach a logical decision about each area delineated. The
smallest area delineated on the soil maps is about 5
acres in highly contrasting areas and about 15 acres in
places where soils are more similar.

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

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

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soi/
phases. Most of the areas shown on the detailed soil
maps are phases of soil series. The name of a soll
phase commonly indicates a feature that affects use or
management. For example, Tierra sandy loam, 2 to 9

percent slopes, is one of several phases in the Tierra
series.

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

A soil complex consists of two or more soils in such
an intricate pattern or in such small areas that they
cannot be shown separately on the soil maps. The
pattern and proportion of the soils are somewhat similar
in all areas. Los Osos-Diablo compiex, 15 to 30 percent
slopes, Is an example.

An undifferentiated group is made up of two or more
soils that could be mapped individually but are mapped
as one unit because similar interpretations can be made
for use and management. The pattern and proportion of
the soils in a mapped area are not uniform. An area can
be made up of only one of the major soils, or it can be
made up of all of them. Diablo and Cibo clays, 9 to 15
percent slopes, is an undifferentiated group in this survey
area. An undifferentiated group is distinguished from a
complex by the use of the word and between the names
of the component soils.

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

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

Table 2 gives the acreage and proportionate extent of
each map unit. Other tables (see “Summary of tables”)
give properties of the soils and the limitations,
capabilities, and potentials for many uses. The Glossary
defines many of the terms used in describing the soils.

101—Aquolis, saline. This very deep, poorly drained,
nearly level soil is on the tidal marsh in Morro Bay. It
formed in alluvium, which was weathered from
sedimentary rocks and was deposited primarily by the
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overflow of Chorro and Los Osos Creeks into Morro Bay.
The largest mapped area is somewhat triangular and
about 450 acres. Other areas are much smaller and
range from 5 to 50 acres. The vegetation is mainly salt-
tolerant plants, such as pickleweed, saltgrass, sea-
lavender, seablite, alkali heath, atriplex, and jaumea. A
few small areas have been intruded by dodder. On
slightly higher ground along the fringes of the marsh are
such plants as anise, waterhemiock, and willows.

Elevation is only a few feet above sea level; the entire
area is submerged by the highest tides. The average
annual precipitation is about 15 inches, but seasonal
overflow furnishes additional fresh water to areas near
the mouths of the two creeks. The average annual air
temperature is about 58 degrees F. The average frost-
free season ranges from about 350 days in areas
adjacent to the creeks or on higher ground to 365 days
in the more open areas that are infiuenced by the
temperature of the ocean.

Typically, the soil is grayish brown, gray, or dark gray
silty clay loam, clay loam, or clay that is high in organic
matter content. Color becomes grayer and darker as
depth increases. The odor of hydrogen sulfide is
apparent at a depth of about 12 to 20 inches and
becomes stronger as depth increases. This indicates a
reducing, or anaerobic, condition caused by water
standing in soil that has been depleted of free oxygen.
Some areas have a yeliowish brown sand or loamy sand
overwash up to 18 inches thick.

Permeability of this soil is slow or very slow. Surface
runoff is slow; water is removed via well established
waterways or channels. The water table fluctuates with
the nse and fall of the tide, but it is usually at or near the
surface. The effective rooting depth for some plants is
restricted to the upper 12 to 20 inches of the soil
because of the saturated condition and lack of oxygen at
greater depths. Reots are commonly found, however, to
a depth of 40 inches or more.

Most areas of Aquolls, saline, are within Morro Bay
State Park. These are important estuary areas that
support many kinds of wildlife. These areas are unique
and have esthetic vaiue, which helps to make adjacent
areas very popular for recreational use.

Aquolls, saline, is in capability subclass Vlliw (14),
nonirrigated. ’

102—Arnold loamy sand, 5 to 15 percent slopes.
This deep, somewhat excessively drained, moderately
sloping and strongly sloping soil is on foothills. It formed
in residual material weathered from soft sandstone.
Areas are Irregular in shape and range from 10 to 400
acres. The natural vegetation is mainly annual grasses,
brush, and hardwoods. Elevation ranges from 100 to
2,000 feet. The average annual precipitation ranges from
15 to 22 inches, and the average annual air temperature
is about 58 degrees F. The average frost-free season
ranges from 300 to 350 days, depending on location.

Soil survey

Typically, the surface layer is light brownish gray and
pale brown loamy sand about 33 inches thick. The
underlying material is light brownish gray, light gray, and
white loamy sand to a depth of about 59 inches; the
upper 9 inches of the underlying material contains strata
that have a slightly higher clay content. Light gray, soft
sandstone is at a depth of about 59 inches. The profile
Is slightly acid through strongly acid throughout. In
places, the surface layer is sand or loamy coarse sand.
In other places, it is sandy loam and is slightly darker.

Included in this map unit are a few areas that have a
clay layer, 8 to 16 inches thick, directly above the
sandstone. Also included are small areas of Briones
loamy sand, Pismo loamy sand, and Tierra sandy loam.

Permeability of this Arnold soil is rapid, and the
available water capacity is low or moderate. Surface
runoff is medium, and the hazards of water erosion and
soil blowing are high. The effective rooting depth ranges
from 40 to 60 inches.

Most areas of this soil are used as rangeland. Some
small areas are used for urban development and for the
production of lemons or Christmas trees.

This soil is moderately suited to rangeland. The loamy
sand surface layer makes this soil droughty. The soil
produces quality forage for a short period. Soil blowing
and water erosion can be controlled by maintaining
adequate plant residue on the soil surface. This soil
typically is an annual grassland with occasional live oak.
The annual forage is supplemented by needlegrass in
many areas. Common deerweed and chamise, although
indicators of soil disturbance or fire, are important
livestock and wildlife browse. Dense stands of live oak
are in some areas. A net volume of 3,880 cubic feet per
acre has been measured on this soil.

Where this soil is used for lemons or Christmas trees,
it must be irrigated because of the soil droughtiness.
Sprinkler or drip irrigation systems are preferred because
of the high erosion hazard. Irrigation water should be
applied at a rate and amount that gives maximum
production and avoids excess runoff or losses through
deep percolation. Crops other than lemons and
Christmas trees can be cultivated using similar
conservation practices as part of the management
system. A cover crop and proper tillage are essential to
maintain and improve tilth and fertility and to increase
the water holding capacity. Erosion control structures,
such as diversions and terraces, are sometimes
necessary on newly cleared areas.

Areas of this soil are increasingly used as rural
homesites. The main limitations for urban development
are slope and depth to rock. Removal of soil in areas
that are to be landscaped should be limited because of
the depth to rock. Maintaining a good plant cover at all
times reduces the hazards of soil blowing and water
erosion. increasing the size of septic tank absorption
fields can compensate for the depth to rock. If located
on the steeper slopes, absorption fields may need to be
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placed on the contour. Community sewage systems are
an alternative in areas that have medium to high
population density. Sprinkler and drip methods of
irmgation are best suited to this soil because of the slope
and fast intake rate.

This Arnold soil is in capability unit 1Ve-4 (15}, irrigated
and nonirrigated.

103—Arnold loamy sand, 15 to 50 percent slopes.
This deep, somewhat excessively drained, moderately
steep and steep soil is on foothills and mountains. It
formed in residual material weathered from soft
sandstone. Areas are irregular in shape and range from
10 to 300 acres. The natural vegetation is mainly annual
grasses, brush, and hardwoods. Elevation ranges from
100 to 2,000 feet. The average annual precipitation
ranges from 15 to 22 inches, and the average annual air
temperature is about 58 degrees F. The average frost-
free season ranges from 300 to 350 days, depending on
location.

Typically, the surface layer is light brownish gray loamy
sand about 33 inches thick. The underlying material 1s
hght gray loamy sand to a depth of 59 inches; the upper
9 inches of the underlying material contains strata that
have a slightly higher clay content. Soft sandstone is at
a depth of about 59 inches. The profile is slightly acid
through strongly acid throughout. In places, the surface
layer is sand or loamy coarse sand. In other places, it is
sandy loam and is slightly darker.

Included in this map unit are a few areas of a solil that
has a clay layer, 8 to 10 inches thick, directly above the
sandstone. Also included are small areas of Briones
loamy sand and Pismo ioamy sand. Other minor areas
are calcareous, and some contain marine fossils. A few
small areas have exposed sandstone.

Permeability of this Arnold soil is rapid, and the
available water capacity is low or moderate. Surface
runoff is rapid, and the hazard of water erosion is high or
very high. The hazard of soil blowing is high. The
effective rooting depth ranges from 40 to 60 inches.

Most areas of this soil are used as rangeland. A few
small areas are used for urban development.

This solil is poorly suited to rangeland. The loamy sand
surface layer makes this soil droughty. Quality forage
can be produced for a short period. Animal or vehicular
traffic can cause downhill movement of the dry surface
soll. Gully erosion is a hazard during wet years because
of the channeling of runoff. Soil blowing, water erosion,
and downhill movement of the dry surface soil can be
controlied by proper grazing and by maintaining
adequate piant cover on the soil surface. This soil
typically is an annual grassland with occasional live oak.
The annual forage is supplemented by needlegrass in
many areas. Some drainageways have a canopy of live
oak and an understory of such shrubs as California
coffeeberry and blue elderberry. Common deerweed and
chamise, although indicators of soil disturbance or fire,
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are important livestock and wildlife browse. Dense
stands of live oak are in some areas. A net volume of
3,880 cubic feet per acre has been measured on this
soil.

Most engineering and recreational uses of this soil
require special design because of the hazards of soil
blowing and water erosion, the moderately steep or
steep slopes, depth to bedrock, or sandy texture. Soil
blowing and water erosion can be controlled by mimmum
grading, runoff and sediment control structures, and the
establishment of permanent plant cover on side slopes.
Septic tank absorption fields should be placed on the
contour.

This Arnold soil is in capability subclass Vlle (15),
nonirrigated.

104—Baywood fine sand, 2 to 9 percent slopes.
This very deep, somewhat excessively drained,
undulating and gently rolling soil is on stabilized sand
dunes near the coast. it formed in deposits of windblown
sand. Areas are irregular in shape and range from 10 to
3,000 acres. The natural vegetation is mainly brush with
small areas of conifers or hardwoods. Elevation ranges
from O to 500 feet. The average annual precipitation
ranges from 15 to 20 inches, and the average annual air
temperature is about 58 degrees F. The average frost-
free season ranges from 325 to 350 days, depending on
location.

Typically, the surface layer is very dark grayish brown
and dark brown fine sand about 36 inches thick. The
underlying material is dark grayish brown and brown fine
sand that extends to a depth of 60 inches or more. The
surface layer is slightly acid. The soil becomes medium
acid or strongly acid as depth increases. In places, the
soil is loamy sand.

Included in this map unit are a few areas of Oceano
sand containing thin bands in the profile that have a
slightly higher clay content. Also included are areas that
have been disturbed by man or soil blowing, that are
lighter in color, and that contain less organic matter than
Baywood soils. Near Piedras Blancas are minor areas of
Capistrano sandy loam. Also included, just west of Los
Osos Creek, is a small area of Concepcion loam buried
by 40 inches of Baywood soil.

Permeability of this Baywood soil is rapid, and the
available water capacity is low. Surface runoff is slow or
medium. The hazard of soil blowing 1s high, and the
hazard of water erosion medium. The effective rooting
depth is 60 inches or more. This soil repels water when
dry but has a rapid intake rate once it is moist.

Most areas of this soil are used for urban
development. Other areas are used mainly as watershed.

Areas of this map unit generally have a contrasting
vegetative cover. The cooler temperatures adjacent to
the coast influence a closed canopy of live oak with
increases in poison-oak, California coffeeberry, and
woodfern. Stands of eucalyptus trees are common. Most



20

areas, however, support dense brush fields with such
shrubs as common deerweed, chamise, California
sagebrush, ceanothus, manzanita, and mockheather.
Annual grasses are supplemented by melic grass in
some areas.

Many areas of this soil are used for urban
development. If septic tanks are used, care should be
taken to avoid placing absorption fields in areas of
eucalyptus trees. The root system of eucalyptus trees
extends horizontally for many feet and can clog the
leach lines. There is also a hazard of contaminating the
ground water. If this soil is used as a site for
embankments, dikes, or levees, the soil’s rapid
permeability and susceptibility to piping must be
considered in the design. Piping and permeability can be
reduced by mixing the soil with more desirable material
and by maintaining a high degree of compaction control.
Because of the fast intake rate and slope, sprinkler or
drip methods of irngation are best suited to this soil. The
hazards of soil blowing and water erosion are increased
if the soil is left exposed. Maintaining a good vegetative
cover at all times helps to protect the soil from erosion.

This Baywood soil is in capability unit {Vs-1 (14),
irrigated and capability subclass Vle (14), nonirrigated.

105—Baywood fine sand, 9 to 15 percent slopes.
This very deep, somewhat excessively drained, rolling
soil is on stabilized sand dunes near the coast. It formed
in deposits of windblown sand. Areas are irregular in
shape and range from 5 to 250 acres. The natural
vegetation is mainly brush with small areas of conifers or
hardwoods. Elevation ranges from 0 to 500 feet. The
average annual precipitation ranges from 15 to 20
inches, and the average annual air temperature is about
58 degrees F. The average frost-free season ranges
from 325 to 350 days, depending on location.

Typically, the surface layer is very dark grayish brown
and dark brown fine sand about 36 inches thick. The
underlying material is dark grayish brown and brown fine
sand that extends to a depth of 60 inches or more. The
surface layer is slightly acid. The soil becomes medium
acid or strongly acid as depth increases. In places, the
soil is loamy sand.

included in this map unit are a few areas of Oceano
sand containing thin strata that have a slightly higher
clay content. Also included are areas that have been
disturbed by man or soil blowing, that are lighter in color,
and that contain less organic matter. Near Piedras
Blancas are minor areas of Capistrano sandy loam. Also
included, just west of Los Osos Creek, is a small area of
Concepcion loam buried by 40 inches of Baywood fine
sand.

Permeability of this Baywood soil is rapid, and the

available water capacity is low. Surface runoff is medium.

The hazard of soil blowing is high, and the hazard of
water erosion medium. The effective rooting depth is 60
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inches or more. This soil repels water when dry but has
a rapid intake rate once it becomes moist.

Most areas of this soil are used as watershed. Some
areas are used for urban development and recreation.

Areas of this map unit generally have a contrasting
vegetative cover. The cooler temperatures adjacent to
the coast influence a closed canopy of live oak with
increases in poison-oak, California coffeeberry, and
woodfern. Stands of eucalyptus trees are common. Most
areas, however, support dense brush fields with such
shrubs as common deerweed, chamise, California
sagebrush, ceanothus, manzanita, and mockheather.
Annual grasses are supplemented by melic grass in
some areas.

Areas of this soil are increasingly used for urban
development. If septic tanks are used, care should be
taken to avoid placing absorption fields in areas of
eucalyptus trees. The root system of eucalyptus trees
extends horizontally for many feet and can clog the
leach lines. There is also a hazard of contaminating the
ground water. If this soil is used for embankments, dikes,
or levees, the soil’s rapid permeability and susceptibility
to piping should be considered in the design. Piping and
permeability can be reduced by mixing the soil with more
desirable material and by maintaining a high degree of
compaction control. Because of the fast intake rate and
slope, sprinkler or drip methods of irrigation are best
suited to this soil. Maintaining a good vegetative cover at
all times helps to protect the soil from erosion.

This Baywood soil is in capability unit IVs-1 (14),
irrigated and capability subclass Vle (14), nonirrigated.

106—Baywood fine sand, 15 to 30 percent slopes.
This very deep, somewhat excessively drained,
moderately steep soil is on stabilized sand dunes near
the coast. It formed in deposits of windblown sand.
Areas are irregular or elongated in shape and range from
10 to 150 acres. The natural vegetation is mainly brush
with small areas of conifers or hardwoods. Elevation
ranges from O to 500 feet. The average annual
precipitation ranges from 15 to 20 inches, and the
average annual air temperature is about 58 degrees F.
The average frost-free season ranges from 325 to 350
days, depending on location.

Typically, the surface layer is very dark grayish brown
and dark brown fine sand about 36 inches thick. The
underlying material is dark grayish brown and brown fine
sand to a depth of 60 inches or more. The surface layer
is slightly acid. The soil becomes medium acid or
strongly acid as depth increases. In places, the soil 1s
loamy sand.

Included in this map unit are a few areas of Oceano
sand containing thin strata that have slightly higher clay
content. Also included are disturbed areas that are
lighter in color and contain less organic matter. Near
Piedras Blancas are minor areas of Capistrano sandy
loam. Also included, just south of Cabrillo Estates in Los
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Osos, is an area of a soil similar to Garey soil that has
slopes of 30 to 50 percent.

Permeability of this Baywood soil is rapid, and the
available water capacity is low. Surface runoff is rapid,
and the hazards of soil blowing and water erosion are
high. The effective rooting depth is 60 inches or more.
This soil repels water when dry but has a rapid intake
rate once it becomes moist.

Most areas of this soil are used as watershed. A few
areas are used for limited urban development or
recreation.

Areas of this map unit generally have a contrasting
vegetative cover. The cooler temperature adjacent to the
coast influences a closed canopy of live oak with
increases in poison-oak, California coffeeberry, and
woodfern. Stands of eucalyptus trees are common. Most
areas, however, support dense brush fields with such
shrubs as deerweed, chamise, California sagebrush,
ceanothus, manzanita, and mockheather. Annual grasses
are supplemented by melic grass in some areas.

Some areas of this soil are used for urban
development. Slope is the main limitation for homesite
development. Because of the moderately steep slope,
septic tank absorption fields should be installed on the
contour. The less sloping areas should be used. Avoid
areas of eucalyptus trees when selecting an absorption
field site; the root system of eucalyptus trees extends
horizontally for many feet and can clog the leach lines.
Soil erosion caused by the placement of local roads and
streets can be reduced by using runoff and sediment
control structures, minimum grading, and establishing a
permanent plant cover on side siopes. The droughtiness
of this soil makes grassed waterways and areas of
permanent plant cover adjacent to roads difficult to
maintain. This can be overcome by establishing a
permanent, low-rate-of-application irrigation system or by
mixing the soil with a more desirable material.
Maintaining a good plant cover at all times helps to
protect the soil from erosion.

This Baywood soil is in capability subclass Vie (14),
nonirrigated.

107—Beaches. This map unit consists of narrow,
sandy beaches along the ocean. The beaches are partly
covered by waves during high tide and are exposed
during low tide. This map unit is essentially barren. The
average annual precipitation ranges from about 15 to 20
inches, and the average annual air temperature is about
57 degrees F. The average frost-free season ranges
from 350 to 365 days.

Typically, this map unit is stratified with layers of sand
or gravel. Some areas are covered by cobbles.

included in this map unit are a few areas of Dune land
and some rock outcroppings.

Permeability of this map unit is very rapid, and the
available water capacity is low or very low. Surface
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runoff is slow. The erosion hazard is high or very high
because of wind and wave action.

This map unit has fimited value for farming, rangeland,
or urban development. It is used almost exclusively for
recreation.

This map unit is in capability subclass Vliiw.

108—Briones loamy sand, 15 to 50 percent slopes.
This moderately deep, somewhat excessively drained,
moderately steep and steep soil 1s on foothills and
mountains. It formed in residual material weathered from
soft sandstone. Areas are irregular in shape and range
from 35 to 700 acres. Many areas have numerous rills
and gullies. The natural vegetation is mainly brush with
annual grasses in some areas. Elevation ranges from
100 to 2,000 feet. The average annual precipitation
ranges from 15 to 20 inches, and the average annual air
temperature is about 59 degrees F. The average frost-
free season ranges from 300 to 350 days, depending on
location.

Typically, the surface layer is gray loamy sand about
26 inches thick. The underlying material is very pale
brown loamy sand to a depth of 32 inches. Soft,
fractured sandstone is at a depth of about 32 inches.
The profile 1s slightly acid or medium acid throughout.
Some places have a surface layer of sand.

Included in this map unit are a few areas of a soil that
has an 8- to 16-inch clay layer above the sandstone, a few
small areas of Arnoid and Pismo loamy sands, a soil
similar to Briones soll that has a darker sandy loam
surface fayer, and a few areas that have slopes of less
than 15 percent.

Permeability of this Briones soil is rapid, and the
available water capacity i1s very low or low. Surface
runoff is rapid. The hazards of water erosion and soil
blowing are high. The effective rooting depth ranges
from 20 to 40 inches.

Most areas of this soil are used as rangeland.

This soil is moderately suited to rangeland. The soil Is
droughty. It produces quality forage for a short period.
Animal and vehicular traffic cause downhill movement of
the surface layer when the soil is dry. The hazard of
gully erosion 1s high during wet years. Erosion and
downhill movement of the surface layer can be
controlied by proper grazing management and
maintaining adequate plant cover on the surface soil.
This soil sometimes has an open canopy of live oak.
Cooler temperatures adjacent to the ocean influence a
closed canopy of live oak with increases in poison-oak,
California coffeeberry, and woodfern. Some areas have
been cleared and are managed for annual forage. Other
areas now support dense brush fields with such shrubs
as California sagebrush and coyotebush. Dense stands
of live oak are in some areas. A net volume of 1,560
cubic feet per acre has been measured on these areas.

Most engineering practices and recreational uses
require special design because of the slope, depth to
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rock, high sand content, and erosion hazard. Soil
blowing and water erosion can be controlled by minimum
grading, runoff and sediment control structures, and
establishment of permanent plant cover on side slopes.
Septic tank absorption fields do not function properly
because of the slope and unfavorable depth to rock. If
septic tanks are to be used, place them on less sloping
soils and place trench lines on the contour.

This Briones soil is in capability subclass Vlle (15),
nonirrigated.

109—Briones-Pismo loamy sands, 9 to 30 percent
slopes. These strongly sloping to moderately steep soils
are on foothills and mountains. Areas are irregular in
shape and range from 10 to 200 acres. The natural
vegetation is mainly annual grasses and forbs,
hardwoods, or brush. Elevation ranges from 300 to 2,000
feet. The average annual precipitation ranges from 15 to
20 inches, and the average annual air temperature is
about 58 degrees F. The average frost-free season
ranges from 275 to 350 days, depending on location.

This complex is about 40 percent Briones loamy sand
and about 30 percent Pismo loamy sand.

Included in this complex are areas of a soil that is
similar to Briones and Pismo soils but has a darker,
sandy loam surface layer. Also included are a few small
areas of Arnold loamy sand. Included areas make up
about 30 percent of the total acreage.

. The Briones soil is moderately deep and somewhat
excessively drained. It formed in residual material
weathered from soft sandstone. Typically, the surface
layer is gray loamy sand about 26 inches thick. The
underlying material is very pale brown loamy sand 6
inches thick. Soft, fractured sandstone is at a depth of
about 32 inches. The profile is slightly acid or medium
acid throughout. Some areas of this soil have a surface
layer of sand.

Permeability of the Briones soil is rapid, and the
available water capacity is very low or low. Surface
runoff is medium or rapid. The hazard of water erosion is
moderate or high, and the hazard of soil blowing is high.
The effective rooting depth ranges from 20 to 40 inches.

The Pismo soil is shallow and somewhat excessively
drained. It formed in residual material weathered from
soft sandstone. Typically, the surface layer is medium
acid, light brownish gray loamy sand about 19 inches
thick. Soft, fractured sandstone is at a depth of about 19
inches. Some areas of this soil have a surface layer of
sand.

Permeability of the Pismo soil is rapid, and the
available water capacity is very low. Surface runoff is
medium or rapid. The hazard of water erosion is
moderate or high, depending on slope, and the hazard of
soil blowing is high. The effective rooting depth ranges
from 8 to 20 inches.

Most areas of this complex are used as rangeland.
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These soils are moderately suited or poorly suited to
rangeland. The loamy sand texture of both soils and the
shallow depth of the Pismo soil make the soils very
droughty. The soils produce quality forage for a short
period. On the steeper hillsides, animal and vehicular
traffic cause downhill movement of the dry surface layer.
Gully erosion is a hazard in wet years. Soil blowing,
water erosion, and downhill mevement of the dry surface
layer can be controlled by proper grazing use and by
maintaining adequate plant residue on the soil surface in
areas where grazing has disturbed or removed the plant
cover. Some drainageways have a canopy of live oak
with such shrubs as California coffeeberry and blue
elderberry. On the Briones soil, dense stands of live oak
are in some areas. A net volume of 1,560 cubic feet per
acre has been measured on this soil.

These soils are increasingly used for urban
development. The main limitations are slope, depth to
rock, sandy texture, and the hazard of erosion. Soil
blowing and water erosion can be controlled by minimum
grading, runoff and sediment control structures, and the
establishment of a permanent plant cover on side
slopes. The plant cover selected must be able to
withstand the droughty soil conditions. Unnecessary
removal of soil in areas that are to be landscaped should
be avoided because of the shallow depth to rock.
Because these soils are highly erodible, a permanent
plant cover should be maintained at all times. In places,
this requires a permanent, low-rate-of-application
irrigation system. Septic tank absorption fields do not
function properly on these soils because of the depth to
rock and the slope. If septic tanks are to be used, place
them on inclusions of deeper, less sloping soils, increase
the size of the absorption field, and place trench lines on
the contour.

The Briones and Pismo soils in this complex are in
capability subclass Vle (15), nonirrigated.
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110—Briones-Tierra complex, 15 to 50 percent
slopes. These moderately steep and steep soils are on
foothills, mountains, and dissected terraces. Areas are
irregular in shape and range from 15 to 400 acres. The
natural vegetation is mainly annual grasses and forbs,
hardwoods, or brush. Elevation ranges from 300 to 2,000
feet. The average annual precipitation ranges from 16 to
20 inches, and the average annual air temperature is
about 58 degrees F. The frost-free season ranges from
300 to 350 days, depending on location.

This complex is about 50 percent Briones soil and 25
percent Tierra soil.

Included in this complex are a few small areas of a
soil that is similar to Briones soil but has a darker, sandy
loam surface layer. Also included are areas of Arnold
loamy sand, Pismo loamy sand, and a soil that is similar
to Tierra soil but is underlain at a depth of about 40
inches by soft sandstone. Included areas make up about
25 percent of the total acreage.
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The Briones soil is moderately deep and somewhat
excessively drained. It formed in residual material
weathered from sandstone. Typically, the surface layer is
gray loamy sand about 26 inches thick. The underlying
material is very pale brown loamy sand about 6 inches
thick. Soft, fractured sandstone is at a depth of about 32
inches. The profile is slightly acid or medium acid
throughout. In places, this soil has a surface layer of
sand.

Permeability of the Briones soil is rapid, and the
available water capacity is very low or low. Surface
runoff is rapid. The hazards of water erosion and soil
blowing are high. The effective rooting depth ranges
from 30 to 40 inches.

The Tierra soil is very deep and moderately well
drained. It formed in old alluvium weathered from
sedimentary rocks. Typically, the surface layer is gray
sandy loam about 9 inches thick. The subsurface layer is
light gray sandy loam about 2 inches thick. The subsoil is
gray and pale brown sandy clay to a depth of about 42
inches. The underlying material to a depth of 60 inches
is pale brown sandy clay loam. The profile is slightly acid
at the surface and becomes more alkaline as depth
increases.

Permeability of the Tierra soil is very slow, and the
available water capacity is low or moderate. Surface
runoff is rapid. The hazard of water erosion is high, and
the hazard of soil blowing 1s moderate. The effective
rooting depth is 60 inches or more, but roots in the
subsoil are limited to cracks. This soil has high shrink-
swell potential in the subsoil.

Most areas of these soils are used as rangeland or for
growing dryfarmed beans or small grains.

Although some areas are dryfarmed to produce beans
or small grains, the soils are poorly suited to cropland.
The main limitations are a high soil blowing hazard, high
water erosion hazard, and low water holding capacity.
When dryfarmed, a cropping system that includes crop
rotation, cover crops, crop residue utilization, and proper
tillage helps to improve soil tilth, fertility, and water
holding capacity. Water erosion control systems, such as
diversions, should be installed in all farmed areas.
Maintaining crop residue on the soil surface helps to
control soil blowing.

These soils are moderately suited to rangeland.
Because of the loamy sand texture, the Briones soll i1s
droughty. It produces quality forage for a short period.
The Tierra soil has a clay subsoil that restricts water
movement and plant root penetration. However, well
established forage plants that have roots extending to
the claypan produce quality forage in spring. Animal and
vehicular traffic cause downhill movement of the dry
surface layer of both solls. Gully erosion is a hazard in
wet years where the plant cover has been disturbed or
removed. Soil blowing, water erosion, and downhill
movement of the dry surface layer can be controlled by
proper grazing use and by maintaining adequate plant
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residue on the surface. Undesirable plants include
plantains, fiddleneck, and poison-hemiock. Scattered
Califorma white oak are common on these soils. On the
Briones soil, dense stands of live oak are in some areas.
A net volume of 1,560 cubic feet per acre has been
measured on this soil.

Some areas of this soil are used for rural homesites.
The main limitations are the erosion hazard and steep
slopes for both soils, sandy texture and depth to rock of
the Briones soil, and the high shrink-swell potential in the
subsoil of the Tierra soil. Minimum grading, sediment
control structures, and permanent plant cover can be
used to control erosion. The type of plant cover selected
must be abie to withstand the droughty soil conditions.
Foundations and footings on the Tierra soil can require
special design to help overcome the high shrink-swell
potential of the clay subsoil. Subgrade or base material
needs to be replaced or covered with a suitable soil. It
would be better to select an alternate site that does not
have a clay subsaoil.

The Briones and Tierra soils in this complex are in
capability subclass Vlle (15), nonirrigated.

111—Camarillo sandy loam. This very deep,
somewhat poorly drained, nearly level soil is on alluvial
plains near existing drainageways. It formed in alluvium
weathered from sedimentary rocks. Areas are typically
long and narrow and range from 20 to 100 acres. The
natural vegetation i1s presumed to have been annual
grasses and forbs with scattered hardwoods. Most areas
are presently cultivated. Elevation ranges from 10 to 200
feet. The average annual precipitation ranges from 16 to
20 inches, and the average annual air temperature is
about 59 degrees F. The average frost-free season
ranges from 275 to 350 days, depending on location.

Typically, the surface layer is pale brown sandy ioam
12 inches thick. The underlying material is stratified pale
brown, yellowish brown, and light yellowish brown silty
clay loam, light yellowish brown fine sandy loam, and
pale brown loamy fine sand to a depth of 60 inches or
more. Reddish brown mottles are present around a
depth of 24 inches. The profile is moderately alkaline
and calcareous throughout.

Included in this map unit are a few small areas of
Psamments and Fluvents, occasionally flooded, and
Corralitos Variant loamy sand.

Permeability of this Camarillo soil is moderate, and the
available water capacity is high. Surface runoff is slow.
The hazard of water erosion is slight, and the hazard of
soil blowing is moderate. The effective rooting depth is
limited by a seasonal high water table at a depth of 2 to
3.5 feet from January to May. It increases to 60 inches
or more during drier times of the year. This soil is subject
to brief periods of flooding.

Most areas of this soil are used for cultivated crops.
Some areas are used as rangeland.
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A cropping system that includes crop rotation or cover
crops, crop residue utilization, fertilization, and proper
tillage helps to maintain soil tilth, structure, and fertility
and to reduce erosion. Since this soil is subject to
flooding and has a fluctuating water table, selection of a
proper irrigation system and irrigation water management
are critical. Surface or underground tile drainage
systems, or both, help to lower the water table. Those
areas that can not be economically drained can be
planted to shallow-rooted vegetable crops, such as
broccoli, cabbage, lettuce, or cauliflower or to irrigated
pasture. If planted to pasture, shallow-rooted plants
should be used.

This soil is moderately suited to rangeland. Soil
deposition I1s a problem, especially during years of high
rainfall, because of the sediment load from upslope
runoff. This soil should not be grazed during the flooding
and deposition period. Erosion can be controlled by
maintaining adequate plant residue on the soil surface.
Rapid depletion of surface moisture makes the
germination of annuals difficult. The soil produces quality
forage for a short period. Most areas of this soil have
been cultivated and do not have a perennial cover.
Water-loving plants, such as willows and coyotebush, are
in lower areas, such as swales and drainageways. These
wetland areas are important plant and wildlife areas. The
major forage is annuals, including burclover and other
annual legumes. Perennial forage, such as purple
needlegrass and saltgrass, is abundant. Undesirable
plants include cocklebur, California saltbush, coyotebush,
and California sagebrush. Livestock grazing should be
managed so that the desired balance of plant species I1s
maintained.

Most urban development and engineering uses of this
soil require special design because of the hazard of
flooding and the fluctuating high water table, which can
cause abnormal settling of structures. Several different
methods of drainage can be used on this soil. Septic
tank absorption fields do not function properly because
of the water table; their use can contaminate the ground
water. An alternative is to connect with a community
sewage disposal system. If this soil is used for pond
reservoir areas, the main limitation is seepage. This can
be corrected by sealing. If this soil is used for
embankments, dikes, or levees, the design of the
structure must overcome the imitations of piping. To
accomplish this, a high degree of compaction and
moisture control, careful placement of material, or a
special design I1s needed. Excessive Iirrigation can raise
the water table and decrease the effective rooting depth.

This Camarillo soil is in capability units llw-2 (14),
irrigated and liiw-2 (14), nonirngated.

112—Camarillo loam, drained. This very deep,
somewhat poorly drained, nearly level soil is on alluvial
fans and plains. It formed in alluvium weathered from
sedimentary rocks. The water table has been lowered by
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the use of tile drains. Areas are irregular in shape and
range from 20 to 400 acres. The natural vegetation is
presumed to have been annual grasses and forbs with
scattered hardwoods. Most areas are presently
cultivated. Elevation ranges from 10 to 200 feet. The
average annual precipitation ranges from 16 to 20
inches, and the average annual air temperature is about
59 degrees F. The average frost-free season ranges
from 275 to 350 days, depending on location.

Typically, the surface layer is pale brown loam 12
inches thick. The underlying material is stratified pale
brown, yellowish brown, and light yellowish brown silty
clay loam, light yellowish brown fine sandy loam, and
pale brown loamy fine sand to a depth of 60 inches or
more. Reddish brown mottles are present around a
depth of 24 inches. The profile is moderately alkaline
and calcareous throughout. This soil is artificially drained;
the water table is maintained at a depth of 60 inches or
more.

Included in this map unit are a few small areas of
Camarillo sandy loam, Corralitos Variant loamy sand, and
Tujunga loamy sand.

Permeability of this Camarillo soil is moderate, and the
available water capacity is high. Surface runoff is slow.
The hazard of water erosion is slight, and the hazard of
soil blowing is moderate. The effective rooting depth is
60 inches or more, but it may be shallower during
exceptionally wet periods.

Most areas of this soil are used for cultivated crops
and pasture.

This soil has few limitations for agriculture when
irrigated. However, a cropping system, proper tillage, and
irrigation water management are necessary to maintain
optimum production levels. The cropping system should
include crop rotation or cover crops. Crop residue
maintained on the soil surface helps to control soil
blowing. Tillage operations are best restricted to the
minimum necessary for crop production. Irrigation water
management I1s important since the water table is
artificially maintained; excessive applications of water
can cause overloading in the tile drainage lines and raise
the water table into plant root zones. Broccol, lettuce,
cauliflower, and cabbage are some of the crops well
suited to this sail.

If thus soil 1s used for pasture, proper stocking rates,
pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition.
Periodic mowing and clipping helps to maintain uniform
growth, discourages selective grazing, and reduces
clumpy growth. Weed control and fertilization are needed
for production of maximum quality forage.

A few rural homesites are on this soil. Building site
development has few limitations. However, septic tank
absorption fields are not well suited because of the
presence of a water table below the leach lines. The use
of septic systems can cause pollution of the ground
water. Pond reservoir areas need to be sealed to reduce



San Luis Obispo County, California, Coastal Part

seepage. Embankments, dikes, and levees are subject to
piping. This can be corrected by a high degree of
compaction and moisture control or careful placement of
material. Excessive irrigation can raise the water table
and decrease the effective rooting depth.

This Camarillo soil is in capability class | (14), irrigated
and capability subclass lllc (14), nonirrigated.

113—Capistrano sandy loam, undulating. This very
deep, well drained soil is on old stabilized sand dunes
near the coast. It formed in windblown material from
coastal beaches. Areas are irregular in shape and range
from 10 to 100 acres. Slopes are 2 to 5 percent. The
natural vegetation is mainly annual and perennial
grasses with a few forbs and some areas of scattered
brush. Elevation ranges from 0 to 100 feet but is
dominantly less than 50 feet. The average annual
precipitation ranges from 20 to 24 inches, and the
average annual air temperature is about 56 degrees F.
The average frost-free season ranges from 330 to 365
days, depending on location.

Typically, the surface layer is dark grayish brown
sandy loam about 37 inches thick. The underlying
material 1s brown sandy loam that extends to a depth of
60 inches or more. The profile is medium acid through
neutral throughout.

Included in this map unit are a few small areas of
Baywood fine sand and Concepcion loam.

Permeability of this Capistrano soil is moderately rapid,
and the available water capacity is moderate. Surface
runoff is slow. The hazard of soil blowing is moderate,
and the hazard of water erosion is slight. The effective
rooting depth 1s 60 inches or more.

Most areas of this soil are used as rangeland.

This soil is moderately suited to rangeland. Both
annual and perennial plants are productive most of the
year. This soil typically supports an annual forage with
occasional areas of California brome and California
fescue. Some bush lupine grows on this soil and is
browsed heavily by livestock and wildiife. If the range 1s
overgrazed, the proportion of preferred forage plants
decreases and the proportion of less preferred forage
plants increases. Livestock grazing should be managed
so that the desired balance of plant species is
maintained. Undesirable plants, which increase with
heavy grazing, include plantain and coyotebush.

This soll has few limitations for most urban and
engineering practices. However, if this soil is used for
sewage lagoons or pond reservoir areas, seepage is the
main limitation. This can be corrected by sealing. This
soil is moderately suited to recreational development
because of the soil blowing hazard. Maintaining a good
vegetative cover at all times helps to protect the soil.
Because of the moderately rapid intake rate and the
hazard of soil blowing, sprinkler or drip methods of
irrigation are best suited.
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This Capistrano soil is in capability units lle-1 (14),
irrigated and llle-1 (14), nonirrigated.

114—Capistrano sandy loam, rolling. This very
deep, well drained soil is on old stabilized sand dunes
near the coast. It formed in windblown material from
coastal beaches. Areas are irregular in shape and range
from 20 to 150 acres. Slopes are 5 to 9 percent. The
natural vegetation is mainly brush with a few small areas
of annual and perennial grasses. Elevation ranges from
0 to 200 feet but is dominantly less than 100 feet. The
average annual precipitation ranges from 20 to 24
inches, and the average annual air temperature is about
56 degrees F. The average frost-free season ranges
from 330 to 365 days, depending on the location.

Typically, the surface layer is dark grayish brown
sandy loam about 37 inches thick. The underlying
material is brown sandy loam extending to a depth of 60
inches or more. The profile is medium acid through
neutral throughout.

Included in this map unit are a few small areas of
Baywood fine sand and Concepcion loam. Also included
are minor areas of a soil that is similar to Capistrano but
is underiain at a depth of about 40 inches by soft
sandstone.

Permeability of this Capistrano soil is moderately rapid,
and the available water capacity is moderate. Surface
runoff is medium. The hazards of soil blowing and water
erosion are moderate. The effective rooting depth is 60
inches or more.

Most areas of this soil are used as rangeland.

This soil is moderately suited to rangeiand. Both
annual and perennial plants are productive most of the
year. This soil typically supports an annual forage with
occasional areas of California brome and California
fescue. Some bush lupine grows on this soil and is
browsed heavily by livestock and wildlife. If the range is
overgrazed, the proportion of preferred forage plants
decreases and the proportion of less preferred forage
plants increases. Livestock grazing should be managed
so that the desired balance of plant species is
maintained. Undesirable plants, which increase with
heavy grazing, include plantain and coyotebush.

This soil has few limitations for most urban and
engineering practices. However, if this soll 1s used for
sewage lagoons or pond reservoir areas, seepage is a
severe limitation. This can be corrected by sealing. This
soil is moderately suited to recreational development;
soil blowing is hazard. Maintaining a good vegetative
cover at all times helps to protect the soil. Because of
the moderately rapid intake rate and the hazard of soil
blowing, sprinkier or drip methods of irrigation are best
suited.

This Capistrano soil is in capability units lie-1 (14),
irrigated and llle-1 (14), nonirrigated.
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115—Chamise shaly loam, 9 to 15 percent slopes.
This very deep, well drained, rolling soil is on dissected
terraces and foothills. It formed in old alluvium
weathered from sedimentary rocks. Areas are irregular or
elongated in shape and range from 10 to 350 acres. The
natural vegetation is mainly annual grasses and forbs
with a few scattered hardwoods. Elevation ranges from
100 to 1,500 feet. The average annual precipitation
ranges from 15 to 20 inches, and the average annual air
temperature is about 58 degrees F. The average frost-
free season ranges from 275 to 350 days, depending on
location.

Typically, the surface layer is gray shaly loam about 12
inches thick. The subsoil is pale brown, weakly
cemented, very shaly clay to a depth of about 22 inches.
The underlying material to a depth of 60 inches or more
is very pale brown shaly sandy clay loam. The profile is
medium acid at the surface and becomes very strongly
acid as depth increases. In places, the surface texture is
shaly sandy clay loam or sandy loam.

Included in this map unit are a few small areas that
have been severely eroded, exposing the subsoil. Also
included are minor areas of Diablo clay, Lopez and
Santa Lucia very shaly clay loams, and Zaca clay.

Permeability of this Chamise soil is very slow, and the
available water capacity is very low or low. Surface
runoff is medium, and the hazard of water erosion is
moderate. The effective rooting depth ranges from 7 to
30 inches. A few roots extend along cracks in the clay.

Most areas of this soil are used for small grains or as
rangeland. A few areas are used for urban development.

Areas farmed for small grains could be improved by
ripping the cemented clayey subsoll to improve the water
holding capacity and root penetration. Working tilled
areas on the contour or across the slope helps to control
erosion. A cropping system consisting of crop rotation or
cover crops, crop residue utilization, and fertilization
helps to improve the soil tilth, structure, and fertility.
Grain stubble left in place after harvest helps to control
erosion. Structural measures, such as grassed
waterways and diversions, also help to control erosion.

This soil is moderately suited to rangeland. The slope
and shaly loam surface layer increase the hazard of
sheet erosion. Sheet erosion results in a buildup of shale
fragments on the surface. This creates replanting
problems following wildfires or years of low rainfall.
Erosion can be controlied by maintaining adequate plant
residue on the soil surface. Typically, this soil is open
grassland with live oak occurring singly on south slopes
or in groves on protected slopes or north slopes.
Understory vegetation includes California coffeeberry
and ripgut brome. Forage plants are mainly annual
grasses supplemented by burclover. Purple needlegrass
is important in some areas. If the range is overgrazed,
the proportion of preferred forage plants decreases and
the proportion of less preferred forage plants increases.
Livestock grazing should be managed so that the
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desired balance of plant species is maintained.
Undesirable plants include cheeseweed, coyotebush,
and California sagebrush.

If this soil is used for urban development, foundation
and footing design should take into consideration the
moderate shrink-swell potential. Shallow excavations are
difficult because of the weakly cemented, very shaly clay
subsoil. Septic tank absorption fields do not function
properly because of the very slow permeability.
Absorption lines should be placed below the very slowly
permeable layer. Increasing the size of the absorption
area helps to compensate for the very slow permeability.
If this soil is irrigated, some of the main limitations are
slope and droughtiness and slow percolation because of
the clay subsoil. Sprinkier or drip methods of irrigation
are best suited. Care should be taken so that the
application rate does not exceed the intake rate in order
to avoid waterlogging and runoff.

This Chamise soil is in capability subclass Vie (15),
irrigated and nonirrigated.

116—Chamise shaly loam, 15 to 30 percent slopes.
This very deep, well drained, moderately steep soil is on
dissected terraces and foothills. It formed in old alluvium
weathered from sedimentary rocks. Areas are irregular or
elongated in shape and range from 10 to 250 acres. The
natural vegetation 1s mainly annual grasses and forbs
with some areas of hardwoods or sparse brush.
Elevation ranges from 100 to 1,500 feet. The average
annual precipitation ranges from 15 to 20 inches, and
the average annual air temperature is about 58 degrees
F. The average frost-free season ranges from 275 to 350
days, depending on location.

Typically, the surface layer is gray shaly loam about 12
inches thick. The subsoil is pale brown, weakly
cemented very shaly clay to a depth of 22 inches. The
underlying material to a depth of 60 inches is very pale
brown shaly sandy clay loam. The profile 1s medium acid
at the surface and becomes very strongly acid as depth
Increases. In places, the surface layer is shaly clay loam.

included in this map unit are areas of Chamise soils
on slopes of more than 30 percent. Also included are
minor areas of Lopez and Santa Lucia very shaly clay
loams and Zaca clay.

Permeability of this Chamise soil is very slow, and the
availabie water capacity is very low or low. Surface
runoff is rapid, and the hazard of water erosion is high.
The effective rooting depth ranges from 7 to 30 inches.
A few roots extend along cracks in the clay.

Most areas of this soil are used as rangeland. Small
areas are used for urban development.

This soil is moderately suited to rangeland. The slope
and shaly loam surface layer increase the hazard of
sheet erosion. Sheet erosion results in the bulldup of
shale fragments on the surface. This creates replanting
problems following wildfires or years of low rainfall.
Erosion can be controlled by maintaining adequate plant
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residue on the soil surface. Typically, this soll is open
grassland with live oak occurring singly on south siopes
or in groves on protected slopes or north slopes.
Understory vegetation includes California coffeeberry
and ripgut brome. Forage plants are mainly annual
grasses supplemented by burclover. Purple needlegrass
is important in some areas. If the range is overgrazed,
the proportion of preferred forage plants decreases and
the proportion of less preferred plants increases.
Livestock grazing should be managed so that the
desired balance of plant species is maintained.
Undesirable plants include cheeseweed, coyotebush,
and California sagebrush.

If this soil is used for urban development, special
design considerations may be required for most
engineering practices because of the slope, very slow
permeability, and high clay content. Septic tank
absorption fields do not function well in this soil.
Absorption lines should be placed below the very slowly
permeable layer. Increasing the size of the absorption
area helps to compensate for the very slow permeability.
Special foundation and footing designs that are adapted
to the slope and moderate shrink-swell potential are
needed. Excavations are difficult because of the weakly
cemented, very shaly clay subsoil.

This Chamise soil is in capability subclass Vle (15),
nonirrigated.

117—Chamise shaly sandy clay loam, 5 to 9
percent slopes. This very deep, well drained,
moderately sloping soil is on dissected terraces. It
formed in old alluvium weathered from sedimentary
rocks. Areas are irregular or elongated in shape and
range from 5 to 400 acres. The natural vegetation is
mainly annual grasses and forbs with a few scattered
hardwoods. Elevation ranges from 100 to 1,500 feet. The
average annual precipitation ranges from 15 to 20
inches, and the average annual air temperature is about
58 degrees F. The average frost-free season ranges
from 275 to 350 days, depending on location.

Typically, the surface layer is gray shaly sandy clay
loam about 12 inches thick. The subsoil is pale brown,
weakly cemented very shaly clay to a depth of 22
inches. The underlying material to a depth of 60 inches
is very pale brown shaly sandy clay loam. The profile is
medium acid at the surface and becomes very strongly
acid as depth increases. In places, the surface layer is
shaly loam.

Included in this map unit are a few small areas that
have been severely eroded, exposing the subsoil. Also
included are minor areas of Lopez and Santa Lucia shaly
clay loams and very shaly clay loams.

Permeabllity of this Chamise soil is very slow, and the
available water capacity is very low or low. Surface
runoff is medium, and the hazard of water erosion is
moderate. The effective rooting depth ranges from 7 to
30 inches. A few roots extend along cracks in the clay.
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Most areas of this soil are used for small grains or as
rangeland. A few areas are used for urban development.

Areas farmed for small grains can be improved by
ripping the claypan to improve water holding capacity
and root penetration. Cultivation is not recommended on
steep areas because of the grosion hazard. Tilled areas
should be worked on the contour. If contour farming is
not possible, the soil should be worked across the slope.
A cropping system consisting of crop rotation or cover
crops, crop residue utilization, and fertilization help to
improve the soil tilth, structure, and fertility. Grain stubble
left in place after harvest helps to control erosion.
Structural measures, such as grassed waterways and
diversions, also help to control erosion.

This soil is well suited to rangeland. However, the
shaly sandy clay loam surface layer is subject to sheet
erosion. Sheet erosion increases the concentration of
shale fragments on the soil surface. The shale fragments
hinder both natural reseeding and mechanical range
seeding. Maintaining adequate plant cover helps to
control soil erosion. Many areas of this soil have been
cultivated and do not have a perennial cover. The major
forage plants are annuals, including burclover. Purple
neediegrass is a common perennial forage. Live oaks
occur singly on the open grassland areas. On protected
north slopes, dense stands of oak are common.
California sycamore is common along drainageways.
Understory vegetation includes elderberry, California
coffeeberry, and California wild rose. Undesirable plants
include cheeseweed, fennel, coyotebush, and California
sagebrush.

If this soil is used for urban development, foundations
and footings need to be designed to offset the moderate
shrink-swell potential. Shallow excavations are difficult
because of the weakly cemented, very shaly clay
subsoil. Septic tank absorption fields do not function
properly because of the very slow permeability.
Absorption lines should be placed below the very slowly
permeable layer. Increasing the size of the absorption
area helps to compensate for the very slow permeability.
If this soil is irrigated, some of the main limitations are
slope, droughtiness, and slow percolation because of the
clay subsoil. Sprinkler or drip methods of irrigation are
best suited. Care should be taken so that the application
rate does not exceed the intake rate in order to avoid
waterlogging and runoff.

This Chamise soil is in capability subclass Vle (15),
irrigated and nonirrigated.

118—Cieneba-Kinkel Variant loams, 30 to 75
percent slopes. These steep and very steep soils are
on mountains near the coast in the northern part of the
county. Areas are irregular in shape and range from
2,000 to 3,000 acres. The natural vegetation is mainly
annual grasses and forbs with hardwoods normally along
drainageways and stands of conifers on Pine Top
Mountain. Elevation ranges from 400 to 2,600 feet. The
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average annual precipitation ranges from 25 to 45
inches, and the average annual air temperature is about
57 degrees F. The frost-free season ranges from 300 to
350 days, depending on location.

This complex is about 40 percent Cieneba soil and
about 35 percent Kinkel Variant soil.

Included in this complex are minor areas of Gazos and
Lodo clay loams, Lompico and McMullin loams, Los
Osos loam, Millsap loam, and Santa Lucia shaly clay
loam. Also included are areas, primarily on north aspects
or under coniferous vegetation, that have a darker
surface layer. Soils similar to Kinkel Variant soil but
without coarse fragments are included along the swales.
A few minor areas of exposed rock are along ridgetops.
A few scattered areas have slopes of less than 30
percent. Included areas make up about 25 percent of the
total acreage.

The Cieneba soil is shallow and somewhat excessively
drained. It formed in residual material weathered from
sandstone. Typically, the surface layer is pale brown
loam about 11 inches thick. This is underlain by
fractured, soft to firm sandstone. Some areas have a
sandy loam surface layer and contain as much as 35
percent gravel. The profile is medium acid through
neutral.

Permeability of the Cieneba soil is moderately rapid,
and the available water capacity is very low. Surface
runoff is rapid or very rapid, and the hazard of water
erosion is high or very high. The effective rooting depth
ranges from 11 to 20 inches.

The Kinkel Variant soil is deep and well drained. It
formed in residual material weathered from sandstone.
Typically, the surface layer is pale brown loam about 8
inches thick. The next layer is very pale brown cobbly
loam to a depth of about 19 inches. The subsoil to a
depth of about 52 inches is very pale brown very cobbly
loam; it becomes extremely gravelly loam and sandy
loam as depth increases. This is underlain by hard,
fractured sandstone. Most of the profile is strongly acid.

Permeability of the Kinkel Variant soil is moderate, and
the available water capacity is low or moderate. Surface
runoff is rapid or very rapid, and the hazard of water
erosion is high or very high. The effective rooting depth
ranges from 40 to 60 inches. Gully erosion is severe
where this soil has been disturbed.

These soils are used mostly as rangeland.

These soils are moderately suited to rangeland.
Texture and slope make these soils very susceptible to
sheet and gully erosion if overgrazed or if access roads
are improperly placed. Erosion can be controlled by
maintaining adequate plant residue on the soil surface.
Roads can be protected from erosion by constructing
water bars and by seeding cuts and fills. The higher
rainfall along this part of the coast favors good stands of
annual forage. Swale areas typically have stands of live
oak. Pine Top Mountain 1s predominantly under woody
vegetation consisting of ponderosa pine, sugar pine,
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Douglas-fir, and madrone with some oak and such
shrubs as manzanita.

If this soil is used for urban development, the main
limitations are steep slope, the erosion hazard, and the
shallow depth to rock in the Cieneba soil. Excavation
and filling operations should be minimized so that the
cobbly subsoil is not exposed in areas to be landscaped.
Septic tank absorption field trench fines should be
placed on the contour and can be enlarged if placed in
areas of high rock or clay content. Excavating for roads
can cause severe gully erosion. This hazard can be
reduced if minimum grading and runoff and sediment
control structures are utilized and a permanent plant
cover is established on the side slopes.

The Cieneba and Kinkel Variant soils in this complex
are in capability subclass Vlle (15), nonirrigated.

119—Cieneba-Milisap loams, 30 to 75 percent
slopes. These steep and very steep soils are on foothills
and mountains. Areas are irregular in shape and range
from 150 to 750 acres. The natural vegetation 1s annual
grasses and forbs or brush with hardwoods along
drainageways. Elevation ranges from 500 to 2,000 feet.
The average annua! precipitation ranges from 18 to 30
inches, and the average annual air temperature is about
59 degrees F. The frost-free season ranges from 250 to
300 days, depending on location.

This complex is about 50 percent Cieneba soil and 30
percent Millsap soil. Cieneba soil differs from Millsap soil
by being shallow and by not having a clay subsoil.

Included in this complex are very minor areas of
Diablo clay and minor areas of Gazos and Lodo clay
loams, Los Osos loam, and Rock outcrop. Also included,
in the area near Highway 46, are these same soils on
slopes of less than 30 percent. Included areas make up
about 20 percent of the total acreage.

The Cieneba soil is shallow and somewhat excessively
drained. It formed in residual material weathered from
sandstone or shale. Typically, the surface layer is pale
brown loam about 11 inches thick. This is underlain by
sandstone. Some areas have a sandy loam surface
layer.

Permeability of the Cieneba soil is moderately rapid,
and the available water capacity is very low. Surface
runoff is rapid or very rapid, and the hazard of water
erosion is high or very high. The effective rooting depth
ranges from 11 to 20 inches.

The Millsap soil is moderately deep and well drained.
it formed in residual material weathered from sandstone
or shale. Typically, the surface layer is pale brown ioam
about 8 inches thick. The upper part of the subsoil is
brown clay to a depth of about 19 inches, and the lower
part is light yellowish brown very gravelly clay to a depth
of about 27 inches. This is underlain by hard, fractured
sandstone. Some areas have a clay loam surface layer.

Permeability of this Millsap soil is very slow, and the
available water capacity is very low or low. Surface
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runoff is rapid or very rapid, and the hazard of water
erosion Is high or very high. The effective rooting depth
ranges from 20 to 40 inches, although roots in the
subsoil are imited to cracks.

Most areas of these soils are used as rangeland.

These soils are moderately suited or poorly suited to
rangeland. Texture and slope make these soils
susceptible to sheet and gully erosion if the plant cover
is disturbed by overgrazing, improperly placed access
roads, or wildfire. Typically, Millsap soil is open grassland
with blue oak randomly scattered or concentrated In
swales. Major forage plants are annuals. Needlegrass
and browse species provide additional forage. Typically,
Cieneba soil has a dense stand of old growth brush with
small amounts of grasses and forbs. This cover does not
adequately protect against soll erosion and is susceptible
to wildfire. Old growth brush provides poor habitat for
wildlife and is a barrier to movement of livestock and big
game animals. On these steep and very steep slopes,
erosion can be controlled by maintaining adequate plant
residue on the soil surface.

Stock trails can improve grazing distribution by
providing better access to forage. Normally, wildfires on
the Cieneba soil are extremely hot and destroy the
vegetation. This is the main cause of accelerated soil
erosion. Following a cool fire or controlled burn, an area
is most productive and can provide a combination of
grass, browse, fruit, and cover for wildlife and fivestock.
The major browse species on both soils are buckbrush,
chamise, and California scrub oak. Undesirable plants on
both soils include wooly yerba-santa and black sage.

Most engineering practices require special design
considerations because of slope, erosion hazard, the
shallow depth to rock of the Cieneba soil, and the high
shrink-swell potential and low strength of the Millsap
subsoil. Road construction should include runoff and
sediment control structures, minimum grading, and
establishment of permanent plant cover on side slopes.
A more suitable base material sometimes needs to be
brought in from outside sources.

The Cieneba and Millsap soils in this complex are In
capability subclass Vlle (15), nonirrigated.

120—Concepcion loam, 2 to 5 percent slopes. This
very deep, moderately well drained, gently sloping soil 1s
on marine terraces. It formed in old alluvium weathered
from sedimentary rocks. Areas are irregular in shape and
range from 30 to 225 acres. The natural vegetation is
mainly annual and perennial grasses and forbs with a
few areas of scattered brush. Elevation ranges from 10
to 800 feet. The average annual precipitation ranges
from 17 to 24 inches, and the average annual air
temperature is about 58 degrees F. The average frost-
free season ranges from 300 to 330 days, depending on
location.

Typically, the surface layer is dark grayish brown loam
about 14 inches thick. The next layer is light brownish
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gray sandy loam about 5 inches thick. The subsoil is
brown or dark brown clay to a depth of 47 inches. The
underlying material to a depth of 60 inches or more is
sandy clay loam with mixed colors of light brownish gray
and light gray. The profile is shightly acid at the surface
and becomes moderately alkaline as depth increases.
Some small areas of this soil have slightly lighter surface
color than is typical, and other areas are less acid in the
surface layer.

Included in this map unit are a few small areas of
Cropley clay, Los Osos loam, Tierra loam, and San
Simeon sandy loam.

Permeability of this Concepcion soil 1s very slow, and
the available water capacity is moderate or high. Surface
runoff is slow, and the hazard of water erosion is slight.
The effective rooting depth is 60 inches or more,
although roots In the subsoil are limited mainly to cracks
in the clay. This soil has high shrink-swell potential in the
subsoil.

Most areas of this soil are used for small grains and
hay crops or as rangeland. In the vicinity of the city of
San Luis Obispo, small areas are used for urban
development.

The most common dryfarmed crops are small grains,
barley hay, and oat hay. Management practices that
include crop rotation, cover crops, fertilization, crop
residue utilization, and proper tillage help to improve soil
tilth, structure, fertility, and water holding capacity.
Subsoiling to break up the underlying clay layer is not
recommended because this layer can reseal within a
relatively short period.

This soil is well suited to rangeland. The dense clay
subsoil, however, restricts movement of water and
penetration of plant roots. Because of the dense clay
subsoll, this soil is subject to gully erosion. This
increases the importance of maintaining a permanent
plant cover. In wet years, water sometimes ponds in
depressional areas and retards early plant growth. Once
forage plants are established, with roots penetrating into
the upper few inches of the claypan, forage quality
commonly remains high into July. Grazing should be
delayed until the soil has drained sufficiently and is firm
enough to withstand trampling by livestock. This soil
typically is open grassland. Major forage is annuals,
including burclover and other legumes. California brome,
California fescue, and such perennials as purple
needlegrass provide forage in localized areas.
Undesirable plants iriclude horehound, California
sagebrush, and mustard.

In some areas, community development is increasingly
important. Buillding sites and most other engineering
practices often require special design considerations
because of the high shrink-swell potential, low strength,
and hardness to pack of the subsoil. Foundations and
footings need to be designed to compensate for these
soil characteristics. Care should be taken to avoid
removal of the surface layer on areas that are to be
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landscaped so that the dense clay subsoil is not
exposed. Septic tank absorption fields do not function
properly because of the very slow permeability.
Absorption lines should be placed below the very slowly
permeable layer. Increasing the size of the absorption
area helps to compensate for the very slow permeability.

L.ocal road and street design can require that the base
material be replaced or covered with a more suitable
matenal in order to reduce maintenance. This soil is well
suited to pond reservoir areas. However, embankments,
dikes, and levees are hard to pack and can require
careful placement of the material or mixing with a more
desirable material and maintaining a high degree of
compaction and moisture control. The amount and rate
of applications of irrigation water must be controlled to
prevent waterlogging and excessive runoff. Sprinkler or
drip methods of irrigation are best suited to this soil.

This Concepcion soil is in capability units llle-3 (14),
irrigated and nonirrigated.

121—Concepcion loam, 5 to 9 percent slopes. This
very deep, moderately well drained, moderately sloping
soil is on marine terraces. It formed in old alluvium
weathered from sedimentary rocks. Areas are irregular in
shape and range from 10 to 300 acres. The natural
vegetation is mainly annual and perennial grasses and
forbs with scattered brush and hardwoods. Elevation
ranges from 10 to 800 feet. The average annual
precipitation ranges from 17 to 24 inches, and the
average annual air temperature is about 58 degrees F.
The average frost-free season ranges from 300 to 330
days, depending on location.

Typically, the surface layer is dark grayish brown loam
about 14 inches thick. The next layer is light brownish
gray sandy loam about 5 inches thick. The subsoll is
brown or dark brown clay to a depth of 47 inches. The
underlying material to a depth of 60 inches or more 1s
sandy clay loam with mixed colors of light brownish gray
and light gray. The profile is slightly acid at the surface
and becomes moderately alkaline as depth increases.
Some small areas of this soil have slightly lighter surface
color than is typical, and other areas are less acid in the
surface layer.

Included in this map unit are a few small areas of
Cropley clay, Los Osos loam, Tierra loam, and San
Simeon sandy loam.

Permeability of this Concepcion soil is very slow, and
the available water capacity is moderate or high. Surface
runoff is medium, and the hazard of water erosion i1s
moderate. The effective rooting depth is 60 inches or
more, although roots in the subsoil are limited to cracks
in the clay. This soil has high shrink-swell potential in the
subsoil.

Most areas of this soil are used for small grains and
hay crops or as rangeland. A few areas within the city of
San Luis Obispo are used for urban development.

Soll survey

The most common dryfarmed crops are small grains,
barley hay, and oat hay. Management practices that
include crop rotation, cover crops, fertilization, crop
residue utilization, and proper tillage help to improve soil
tilth, structure, fertility, and water holding capacity.
Subsoiling to break up the underlying clay layer is not
recommended because this layer can reseal within a
relatively short period. Working tilled areas on the
contour or across the slope reduces erosion. Stubble
and crop residue left in place after harvest helps to
control erosion. Structural measures, such as grassed
waterways and water diversions, are sometimes needed
to control erosion.

This soil is well suited to rangeland. The dense clay
subsoil restricts movement of water and penetration of
plant roots. Because of the dense clay subsoil, the soil is
subject to gully erosion. This increases the importance of
maintaining a permanent plant cover. In wet years, water
sometimes ponds in depressional areas and retards
early plant growth. Once forage plants are established,
with roots penetrating into the upper few inches of the
claypan, forage quality commonly remains high into July.
Grazing should be delayed until the soil has drained
sufficiently and is firm enough to withstand trampling by
livestock. This soil typically is open grassland. Major
forage is annuals, including burclover and other legumes.
California brome, California fescue, and such perennials
as purple needlegrass provide forage in localized areas.
Undesirable plants include horehound, California
sagebrush, and mustard.

In some areas, community development is increasingly
important. Building sites and most other engineering
practices often require special design considerations
because of the high shrink-swell potential, low strength,
and hardness to pack of the subsoil. Foundations and
footings need to be designed to compensate for these
soil characteristics. Care shouid be taken to avoid
removal of the surface layer on areas that are to be
landscaped so that the dense clay subsoil is not
exposed. Septic tank absorption fields do not function
properly because of the very slow permeability.
Absorption lines should be placed below the very slowly
permeable layer. Increasing the size of the absorption
area helps to compensate for the very slow permeability.

Local road and street design can require that the base
material be replaced or covered with a more suitable
material in order to reduce maintenance. This soil is well
suited to pond reservoir areas. However, embankments,
dikes, and levees are hard to pack and can require
careful placement of the material or mixing with a more
desirable material and maintaining a high degree of
compaction and moisture control. If terraces, diversions,
or grassed waterways are installed, the slow permeability
of the subsoil, which affects the amount of runoff, needs
to be considered in the design of these structures. The
amount and rate of application of irngation water must
be controlled to prevent waterlogging and excessive
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runoff. Sprinkler or drip methods of irrigation are best
suited to this soil. Because of the moderate erosion
hazard, a permanent plant covér should be maintained at
all times.

This Concepcion soil is in capability units lile-3 (14),
irrigated and nonirrigated.

122—Concepcion loam, 9 to 15 percent slopes.
This very deep, moderately well drained, strongly sloping
soll 1s on marine terraces. It formed in old alluvium
weathered from sedimentary rocks. Areas are irregular in
shape and range from 30 to 290 acres. The natural
vegetation is mainly annual and perennial grasses and
forbs with scattered brush and hardwoods. Elevation
ranges from 10 to 800 feet. The average annual
precipitation ranges from 17 to 24 inches, and the
average annual air temperature is about 58 degrees F.
The average frost-free season ranges from 300 to 330
days, depending on location.

Typicaily, the surface layer is dark grayish brown loam
about 14 inches thick. The next layer is light brownish
gray sandy loam about 5 inches thick. The subsoil is
brown or dark brown clay to a depth of 47 inches. The
underlying material to a depth of 60 inches or more is
sandy clay loam with mixed colors of light brownish gray
and light gray. The profile is slightly acid at the surface
and becomes moderately alkaline as depth increases.
Some small areas of this soll have slightly lighter surface
color than 1s typical, and other areas are less acid in the
surface layer. .

Included in this map unit are a few small areas of
Diablo clay, Los Osos loam, and San Simeon sandy
loam.

Permeability of this Concepcion soil is very slow, and
the available water capacity is moderate or high. Surface
runoff is medium, and the hazard of water erosion is
moderate. The effective rooting depth 1s 60 inches or
more, although roots in the subsoll are limited mainly to
cracks in the clay. This soil has high shrink-swell
potential in the subsoil.

Most areas of this soil are used as rangeland or for
small grains.

The most common dryfarmed crops are small grains,
barley hay, and oat hay. Management practices that
include crop rotation, cover crops, fertilization, crop
residue utilization, and proper tillage help to improve soil
tilth, structure, fertility, and water holding capacity.
Subsoiling to break up the underlying clay layer is not
recommended because this layer can reseal within a
relatively short period. Working tilled areas on the
contour or across the slope reduces erosion. Stubble
and crop residue left in place after harvest helps to
control erosion. Structural measures, such as grassed
waterways and water diversions, are sometimes needed
to control erosion.

This soil is well suited to rangeland. The dense clay
subsoil restricts movement of water and penetration of
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plant roots. Because of the dense clay subsoil, the soil is
subject to gully erosion. This increases the importance of
using proper grazing practices and maintaining a
permanent plant cover. Once forage plants are
established, with roots penetrating into the upper few
inches of the claypan, forage quality commonly remains
high into July. This soil typically is open grassland. Major
forage is annuals, including burclover and other legumes.
California brome, California fescue, and such perennials
as purple needlegrass provide forage in localized areas.
Undesirable plants include horehound, California
sagebrush, and mustard.

Homesite development and most other engineering
practices on this soil can require special design
considerations because of the high shrink-swell potential
and low strength. The solil 1s hard to pack because of the
high clay content in the subsoil. Foundations and
footings need to be designed to compensate for these
soil characteristics. Care shouid be taken to avoid
removal of the surface layer on areas that are to be
landscaped so that the dense clay subsoil is not
exposed. Septic tank absorption fields do not function
properly because of the very slow permeability.
Absorption lines should be placed below the very slowly
permeable layer. Increasing the size of the absorption
area helps to compensate for the very slow permeability.

Local road and street design can require that the base
material be replaced or covered with a more suitable
material in order to reduce maintenance. This soll 1s well
suited to pond reservoir areas. However, embankments,
dikes, and levees are hard to pack and can require
careful placement of the material or mixing with a more
desirable material and maintaining a high degree of
compaction and moisture control. The amount and rate
of application of irrigation water must be controlied to
prevent excessive runoff. Sprinkler or drip methods of
irrigation are best suited to this soil. If terraces,
diversions, or grassed waterways are installed, the slow
permeability of the subsoil, which affects the amount of
runoff, needs to be considered in the design of these
structures. Because of the moderate erosion hazard, a
permanent plant cover should be maintained at all times.

This Concepcion soil is in capability units 1Ve-3 (14),
irrigated and nonirrigated.

123—Concepcion loam, 15 to 30 percent slopes.
This very deep, moderately well drained, moderately
steep soil is on marine terraces. It formed in old alluvium
weathered from sedimentary rocks. Areas are irregular in
shape and range from 10 to 100 acres. The natural
vegetation 1s mainly annual and perennial grasses and
forbs with a few areas of sparse brush. Hardwoods are
along drainageways. Elevation ranges from 10 to 800
feet. The average annual precipitation ranges from 17 to
24 inches, and the average annual air temperature is
about 58 degrees F. The average frost-free season
ranges from 300 to 330 days, depending on location.
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Typically, the surface layer is dark grayish brown loam
about 14 inches thick. The next layer is light brownish
gray sandy loam about 5 inches thick. The subsoll is
brown or dark brown clay to a depth of 47 inches. The
underlying material to a depth of 60 inches or more is
sandy clay loam with mixed colors of light brownish gray
and light gray. The profile is slightly acid at the surface
and becomes moderately alkaline as depth increases.
Some small areas of this soil have slightly lighter surface
color than is typical, and other areas are less acid in the
surface layer.

Included in this map unit are a few small areas of
Diablo clay, Los Osos loam, Millsap loam, and San
Simeon sandy loam.

Permeability of this Concepcion soil is very slow, and
the available water capacity is moderate or high. Surface
runoff is rapid, and the hazard of water erosion is
moderate or high. The effective rooting depth is 60
inches or more, although roots Iin the subsoil are limited
mainly to cracks in the clay. This soil has high shrink-
swell potential in the subsaoil.

Most areas of this soil are used as rangeland.

This soil is well suited to rangeland. The dense clay
subsoil restricts movement of water and penetration of
plant roots. Because of the dense clay subsoil, the soil is
subject to gully erosion. This increases the importance of
using proper grazing practices and maintaining a
permanent plant cover. Once forage plants are
established, with roots penetrating into the upper few
inches of the claypan, forage quality commonly remains
high into July. This soil typically 1s open grassland. Major
forage 1s annuals, including burclover and other legumes.
California brome, California fescue, and such perennials
as purple needlegrass provide forage in localized areas.
Undesirable plants include horehound, California
sagebrush, and mustard.

Homesite development and most other engineering
practices on this soil can require special design
considerations because of the high shrink-swell potential,
the erosion hazard, and low strength. The soil is hard to
pack because of the high clay content in the subsoil.
The effects of shrinking and swelling can be minimized
by backfilling with material that has low shrink-swell
potential and by diverting runoff away from buildings.
Septic tank absorption lines should be instailed on the
contour. Use of sandy backfill for the trench and long
absorption lines helps to compensate for the very slow
permeability. Because of the erosion hazard, a
permanent plant cover should be maintained at all times.

This Concepcion soil is in capability subclass Ve (14),
nonirrigated.

124—Corralitos sand, 0 to 2 percent slopes. This
very deep, somewhat excessively drained, nearly level
soil 1s on alluwial fans and plains. It formed in aliuvium
weathered from sedimentary rocks. Areas are irregular in
shape and range from 30 to 150 acres. The natural

Soll survey

vegetation is presumed to have been annual grasses.
Most areas are presently cultivated. A very few areas are
annual grasses with scattered hardwoods. Elevation
ranges from 10 to 1,000 feet. The average annual
precipitation ranges from 15 to 22 inches, and the
average annual air temperature is about 58 degrees F.
The average frost-free season ranges from 250 to 330
days, depending on location.

Typically, the surface layer is light brownish gray sand
about 24 inches thick. The underlying material to a depth
of 60 inches is light gray sand. The profile is medium
acid throughout. Some small areas of this soil have thin
strata of loamy sand.

Included in this map unit are a few small areas of
Mocho silty clay loam and Tujunga loamy sand.

Permeability of this Corralitos soil is rapid, and the
available water capacity I1s low. Surface runoff is slow.
The hazard of water erosion is slight, and the hazard of
soil blowing is high. The effective rooting depth is 60
inches or more.

Most areas of this soil are used for hay crops and
pasture. in the Santa Maria Valley, areas of this soil are
used for vegetable crops. A few areas are used as
rangeland.

This soil is not well suited to dryland farming because
of the coarse texture and low water holding capacity. A
cropping system that includes crop rotation, cover crop
use, crop residue use, fertilization, and minimum tillage
operations should be used. Irrigated vegetable crops and
pasture are suited to these soils if proper management is
used. Irrigation systems, irrigation water management,
and a conservation cropping system are needed on this
soil. A cropping system that includes crop rotation or
cover crops, crop residue use, fertilization, and proper
tillage helps to improve the soil tilth, structure, and water
holding capacity and reduce the hazard of soil blowing.
Sprinkler or drip irngation systems are suited to this soil.
Furrow irrigation systems should have runs of minimum
length to reduce erosion and to help offset the rapid
permeability. Apply irrigation water at the rate and
amount that allows maximum production and avoids
excess runoff or losses through deep percolation. Crops
with efficient root systems, such as carrots, or deep
rooted crops, such as sugar beets, are well suited to this
soil. This soil is well suited to strawberry production if
drip irrigation is used.

This soil 1Is moderately suited to rangeland. The sand
surface texture makes this soil very droughty. It produces
forage for a short period. Maintaining a good plant cover
reduces the hazard of soil blowing. Typically, this soil
supports annual grasses with scattered oaks and such
shrubs as California sagebrush and coyotebush.
Undesirable plants include cocklebur and Russian-thistle.

This soil has few limitations for homesite development.
When making shallow excavations, support is sometimes
needed to prevent caving. If this soil 1s used for pond
reservoir areas, seepage is the main limitation. This can
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be overcome by sealing. Seepage from septic tanks and
landfills can cause pollution of ground water. This soil is
a poor source of daily cover for landfills because it is too
sandy and is subject to soil blowing. Seepage and piping
are the main limitations if this soil is used for
embankments, dikes, or levees. Careful placement of the
matenal in the embankment, a high degree of
compaction and moisture control, and the use of
imported material is sometimes required. Because of the
soil blowing hazard, a permanent plant cover should be
maintained at all times. A permanent, low-rate-of-
application irrigation system is needed because the soll
is droughty. The best methods of irrigation on this soil
are sprinkler or drip because of the droughtiness and
rapid permeability.

This Corralitos soil is in capability unit [Vs-4 (14),
irngated and capability subclass Vis (14), nonirrigated.

125—Corralitos sand, 2 to 15 percent slopes. This
very deep, somewhat excessively drained, moderately
sloping and strongly sloping soil is on alluvial fans and
plains. It formed in alluvium weathered from sedimentary
rocks. Areas are irregular in shape and range from 30 to
250 acres. The natural vegetation is mainly annual
grasses with oaks and brush. Many areas are presently
cultivated. Elevation ranges from 10 to 1,000 feet. The
average annual precipitation ranges from 15 to 22
inches, and the average annual air temperature is about
58 degrees F. The average frost-free season ranges
from 250 to 330 days, depending on location.

Typically, the surface layer is light brownish gray sand
about 24 inches thick. The underlying material to a depth
of 60 inches is light gray sand. The profile is medium
acid throughout. Some small areas of this soil have thin
strata of loamy sand.

Included in this map unit are a few small areas of
Arnold loamy sand and Elder sandy loam. Near Corbett
Canyon, small areas of Corralitos Variant loamy sand are
included.

Permeability of this Corralitos soil 1s rapid, and the
available water capacity is low. Surface runoff is slow.
The hazard of water erosion is slight, and the hazard of
soil blowing is high. The effective rooting depth is 60
inches or more.

Most areas of this soil are used as rangeland or for
small grains and hay crops.

Dryfarmed areas should use a cropping system that
includes crop rotation or cover crops, crop residue use,
and fertilization. Restrict tillage operations to the
minimum necessary for crop production. Tilled areas
should be worked on the contour or across the slope if
contour farming is not possible. In some places structural
measures, such as grassed waterways or water
diversions, are necessary to reduce erosion.

The soil is moderately suited to rangeland. The sand
surface texture makes this soil very drruchty with a short
period of forage production. The hazard of soil blowing
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can be controlled by maintaining adequate plant residue
on the soil surface. Typically, this soil supports annual
grasses with groves of oaks and such shrubs as
California coast sagebrush and coyotebush. Undesirable
plants include cocklebur and Russian-thistie.

If this soil is used for urban development, the main
limitations are slope and coarse texture. Foundation and
footing designs sometimes need to be modified, or
building site grading is needed to compensate for the
slope. Place septic tank absorption fields on the contour.
There is a hazard of contaminating the ground water.
Because of the high soil blowing hazard, barren side
slopes created by the construction of local roads and
streets or other grading operations need to have a
permanent plant cover established. Because this soil is
droughty, a permanent, low-rate-of-application irngation
system can be required for this purpose. Runoff,
sediment controt structures, and minimum grading should
also be utilized. Sprinkler and drip irrigation methods are
best suited to this soil.

This Corralitos soil is in capability unit 1Vs-4 (14),
irrigated and capability subclass Vis (14), nonirrigated.

126—Corralitos Variant loamy sand. This very deep,
somewhat poorly drained, nearly level soll is on alluvial
fans and flood plains. Slopes are 0 to 2 percent. This
soil formed in alluvium weathered from sedimentary
rocks. Areas are elongated or irregular in shape and
range from 30 to 80 acres. The natural vegetation is
manly annual grasses. Most areas are presently
cultivated. Elevation ranges from 10 to 1,000 feet. The
average annual precipitation ranges from 15 to 22
inches, and the average annual air temperature is about
58 degrees F. The average frost-free season ranges
from 250 to 330 days, depending on location.

Typically, the surface layer is pale brown loamy sand
13 inches thick. The underlying material is pale brown,
mottled loamy sand to a depth of 60 inches. The profile
1s moderately alkaline throughout. Some small areas of
this soil have thin strata of silty clay loam and very fine
sandy loam.

Included in this map unit are a few small areas of
Camariflo sandy loam, Corralitos sand, and Tujunga
loamy sand.

Permeability of this Corralitos Variant soil is rapid, and
the available water capacity is low. Surface runoff is
slow. The hazard of water erosion is slight, and the
hazard of soil blowing Is high. The effective rooting depth
is limited by a seasonal high water table at a depth of 2
to 3 feet from about December through March. The
rooting depth increases to 60 inches as the water table
drops during drier periods. This soil is subject to
occasional, brief flooding.

Most areas of this soil are used for vegetable crops
and pasture.

Areas armed for vegetable crops should use a
cropping system that includes crop rotation, cover crops,



34

crop residue utilization, fertilization, and proper tillage.
This helps to maintain soil tilth, structure, and fertility.
Because this soil is subject to flooding and has a
fluctuating high water table, the selection of a proper
irrigation system and irrigation water management are
critical to ensure high yields. Crop selection can be
expanded and yields can be increased substantially by
installing surface or underground tile drainage systems,
or both, to lower the water table. Areas that can not be
economically drained can be planted to shallow-rooted
vegetable crops, such as broccoli, cabbage, lettuce, or
cauliflower, or to irngated pasture. If planted to pasture,
deep-rooted plants, such as alfalfa, should not be
included in the plant mix.

Use of this soil for homesite development can require
special design considerations because of the fluctuating
high water table and the hazard of occasional flooding.
Because of the course soil texture, seepage Is the main
Iimitation if this soil is used for embankments, dikes, or
levees. This can be corrected by careful placement of
material and by maintaining a high degree of compaction
and moisture control. The high water table can cause
abnormal settling of foundations and footings. Drainage
can be accomplished by different methods. Installing
drainage can be impractical in some low-lying areas.

Septic tank absorption fields do not function properly
because of the high water table; therr use can
contaminate ground water. An alternative is to connect
to a community sewage disposal system. Seepage is the
main limitation If pond reservoir areas are developed.
This can be corrected by sealing. Excessive irrigation
can raise the water table and decrease the effective
rooting depth. This soil is subject to soil blowing; an
adequate plant cover should be maintained at all times.

This Corralitos Variant soil is in capability unit lllw-2
(14), irrigated and capability unit 1IVw-2 (14), nonirrigated.

127--Cropley clay, 0 to 2 percent slopes. This very
deep, moderately well drained, nearly level soil is on
alluvial fans and plains. It formed in alluvium weathered
from sedimentary rocks. Areas are broad or long and
narrow in shape and range from 5 to 350 acres. The
natural vegetation is mainly annual and perennial
grasses. Elevation ranges from 100 to 700 feet. The
average annual precipitation ranges from 14 to 20
inches, and the average annual air temperature is about
58 degrees F. The average frost-free season ranges
from 250 to 330 days, depending on location.

Typically, the surface layer i1s dark gray, very dark gray,
and light brownish gray clay about 36 inches thick. The
underlying material is pale brown and light yellowish
brown, calcareous silty clay loam to a depth of 60 inches
or more. The profile is neutral in the surface layer and
becomes moderately alkaline as depth increases. It is
calcareous below a depth of about 32 inches. When the
soil is dry, large cracks extend to a depth of 40 inches or
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more. In places, strata of coarser material are below a
depth of 40 inches.

Included in this map unit are a few small areas of
Concepcion loam, Diablo clay, Salinas silty clay loam,
and a soil that is similar to Cropley soil but differs by
being very dark gray throughout and by containing
mottles in the substrata, which are assumed to have
been caused by wetness in the past.

Permeability of this Cropley soil is slow, and the
availabie water capacity is high. Surface runoff is slow,
and the hazard of water erosion is slight. The effective
rooting depth is 60 inches or more. This soil has high
shrink-swell potential.

Most areas of this soil are used mainly for dryland
farming with some irrigated row crops and pasture. Some
areas are used for urban development.

This soil 1s well suited to vegetable crops, dryland
farming, and pasture. Of primary concern are tillage
operations, irrigation water management, and drainage.
This soil is difficult to cultivate when the soil is too wet or
too dry, and it is easily compacted by farming equipment.
Restrict tillage to the minimum necessary for crop
production. Irrigation water can be applied by any means
of conveyance; however, application rate and frequency
should be closely monitored to provide for the specific
requirements of the crop in production. Crop production
is greatly reduced during the winter unless surface and
subsurface drainage systems are installed. Grazing
rotation allows ample drying time between irrigations and
helps to reduce soil compaction by livestock. A cropping
system that includes crop rotation or cover crops helps
to improve the soil tilth, structure, and water infiltration.
Vegetables commonly grown on this soil include celery,
lettuce, cauliflower, broccoli, and cabbage.

This soil is well suited to rangeland. However, the clay
texture increases the hazard of compaction. This can be
reduced by grazing when the surface layer is moderately
dry. The high available water capacity of this soil
influences a rather long, slow growing forage season. in
depressional areas and along drainageways, prolonged
water saturation can decrease forage production and
favor water-loving plants, such as willows. This soil
typically produces annual plants, including burclover and
other legumes. Purple needlegrass is a common
perennial forage grass. Undesirable plants include
milkthistle, poison-hemlock, and cheeseweed.

Urban development is increasingly important on this
soil. Foundations and footings should be designed to
compensate for the high shrink-swell potential and low
strength. Septic tank absorption fields do not function
properly because of slow permeability. Using sandy
backfill for trench lines and increasing the size of the
absorption field help to compensate for the slow
permeability. Local road and street design can require
that the base material be replaced or covered with a
more suitable material so that maintenance is minimized.
This soil is a favorable site for pond reservoir areas but



San Luis Obispo County, Californta, Coastal Part

is poorly suited as embankment, dike, and levee material
because It is hard to pack and has high shrink-swell
potential and low strength. This can be corrected by
using a more suitable material, by careful placement of
the material in the embankment, and by maintaining a
high degree of compaction and moisture control. When
irrigated, the amount of water applied must be controlled
to prevent excessive runoff. Because of slow
permeability, sprinkler or drip methods of irrigation are
best suited to this soil.

This Cropley soil is in capability units lls-5 (14),
irrigated and Ilis-5 (14), nonirrigated.

128—Cropley clay, 2 to 9 percent slopes. This very
deep, moderately well drained, gently sloping and
moderately sloping soll is on alluvial fans and plains. It
formed in alluvium weathered from sedimentary rocks.
Areas are broad or long and narrow and range from 5 to
350 acres. The natural vegetation is mainly annual and
perennial grasses. Elevation ranges from 100 to 700
feet. The average annual precipitation ranges from 14 to
20 inches, and the average annual arr temperature is
about 58 degrees F. The average frost-free season
ranges from 250 to 330 days, depending on location.

Typically, the surface layer is dark gray, very dark gray,
and iight brownish gray clay about 36 inches thick. The
underlying material 1s pale brown and light yellowish
brown silty clay loam to a depth of 60 inches or more.
The profile is neutral in the surface layer and becomes
moderately alkaline as depth increases. This soil is
calcareous below a depth of about 32 inches. When the
soil is dry, large cracks extend to a depth of 40 inches or
more. In some areas, there are strata of coarser material
below a depth of 40 inches.

Included in this map unit are a few small areas of
Diablo clay, Los Osos loam, and Salinas silty clay loam.

Permeability of this Cropley soil is slow, and the
available water capacity is high. Surface runoff is siow or
medium, and the hazard of water erosion is slight or
moderate. The effective rooting depth is 60 inches or
more. This soil has high shrink-swell potential.

Most areas of this soil are used as rangeland or for
small grains and hay crops. Some areas are used for
urban development.

Barley and oats are the principal dryland crops on this
soil. Other dryland crops, such as beans, are also well
suited to this soil because of the high water holding
capacity. Proper tillage and cropping systems are the
primary management concerns. These soils are difficult
to work when excessively wet or dry. Tillage operations
should be timed to periods when soil moisture is slightly
below the field moisture capacity. Proper tillage and crop
residue use help to improve the soil tilth, structure, and
water infiltration. Farming the steeper slopes on the
contour or across the slope reduces the potential for
water erosion. Natural or artificial drainage ditches
should be permanently grassed to prevent erosion.
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This soil is well suited to rangeland. However, the clay
texture increases the hazard of compaction. This can be
reduced by grazing when the surface layer is moderately
dry. The high available water capacity of this soil
influences a rather long, slow growing forage season.
Erosion can be controlled by maintaining adequate plant
residue on the soil surface. In depressional areas and
along drainageways, prolonged water saturation can
decrease forage production and favor water-loving
plants, such as willows. This soil typically produces
annual plants, including burclover and other legumes.
Purple needlegrass is a common perennial forage grass.
If the range i1s overgrazed, the proportion of preferred
forage plants decreases and the proportion of less
preferred plants increases. Livestock grazing should be
managed so that the desired balance of plant species is
maintained. Undesirable plants include milkthistle,
poison-hemlock, and cheeseweed.

Urban development is increasingly important on this
soil. Foundation and footing designs need to
compensate for the high shrink-swell potential and low
strength. Septic tank absorption fields do not function
properly because of the slow permeability. Using sandy
backfill for trench lines and increasing the size of the
absorption field helps to compensate for the slow
permeability. Local road and street design can require
that the base material be replaced or covered with a
more surtable material so that maintenance is minimized.
This soil is a favorable site for pond reservoir areas;
however, slopes of more than 6 percent can reduce the
pond surface area. The high shrink-swell potential, low
strength, and hardness to pack make this soil a poor
material for the construction of embankments, dikes, and
levees. This can be corrected by using a more suitable
material, by careful placement of the material in the
embankment, and by maintaining a high degree of
compaction and moisture control. When irrigated the
amount of water applied must be controlled to prevent
excessive runoff. Because of slow permeability, sprinkler
or drip methods of irrigation are best suited to this soil.

This Cropley soil is in capability units lle-5 (14),
irrigated and llle-5 (14), nonirrigated.

129—Diablo clay, 5 to 9 percent slopes. This deep,
well drained, gently rolling soil is on low lying foothills. It
formed in residual material weathered from sandstone,
shale, or mudstone. Areas are irregular in shape and
range from 5 to 150 acres. The natural vegetation is
mainly annual grasses and forbs. Elevation ranges from
200 to 600 feet. The average annual precipitation ranges
from 14 to 25 inches, and the average annual air
temperature is about 59 degrees F. The average frost-
free season ranges from 275 to 350 days, depending on
location.

Typically, the surface layer is very dark gray clay about
38 inches thick. The underlying material to a depth of
about 58 inches is olive gray clay. This is underlain by
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weathered mudstone. The profile is neutral in the surface
layer and becomes moderately alkaline and calcareous
as depth increases. Some areas have a clay loam or
silty clay surface layer.

Included in this map unit are small areas of Cropley
clay in concave positions. Also included are minor areas
of soils similar to Diablo soil where the underlying rock is
at a depth of less than 40 inches or the soil is underlain
by hard rock at a depth of 45 to 58 inches.

Permeability of this Diablo soil is slow, and the
available water capacity is moderate to very high.
Surface runoff is medium, and the hazard of water
erosion is slight or moderate. The effective rooting depth
ranges from 45 to 58 inches. This soil has high shrink-
swell potential.

Most areas of this soil are used as rangeland or for
hay crops and small grains. Some areas are used for
urban development.

Barley and oats are the principal dryland crops on this
soil. Other dryland crops, such as beans, are also well
suited to this soil because of the high water holding
capactty. Proper tillage and cropping systems are the
primary management concerns. This soil is difficult to
work when excessively wet or dry. Tillage operations
should be timed to periods when soil moisture is slightly
below the field moisture capacity. Proper tillage and crop
residue use help to improve the soil tilth, structure, and
water infiltration. Farming the steeper slopes on the
contour or across the slope reduces the potential for
water erosion. Natural or artificial drainage ditches
should be permanently grassed to prevent erosion.

This soil is well suited to rangeland. The clay texture,
however, increases the hazard of surface compaction.
This hazard can be reduced by grazing when the surface
layer is moderately dry. The moderate to very high
available water capacity influences a rather long, slow
growing forage season. Erosion can be controlied by
maintaining adequate plant residue on the soil surface.
In swales or seep areas, prolonged water saturation
decreases forage production and favors water-loving
plants, such as willows. This soil typically produces
annual plants, including burclover and other annual
legumes. Purple needlegrass I1s a common perennial
forage grass. If the range 1s overgrazed, the proportion
of preferred forage plants decreases and the proportion
of less preferred plants increases. Livestock grazing
should be managed so that the desired balance of plant
species is maintained. Undesirable plants include
milkthistle, poison-hemlock, cheeseweed, and mustard.

This soil is increasingly important for urban
development. The main limitations are the high shrink-
swell potential, low strength, and slow permeability. The
soil 1s hard to pack because of the high clay content.
These imitations can require special design
considerations for urban development and most other
engineering practices. Foundation and footing designs
need to offset these limitations. Shallow excavations are

Soil survey

difficult to perform because of the high clay content.
Septic tank absorption fields do not function properly
because of the slow permeability and depth to rock.
Using sandy backfill for trench lines and increasing the
size of the absorption field helps to compensate for the
slow permeability.

Local road and street design can require that the base
material be replaced or covered with a more suitable
material so that maintenance is minimized. This soil is a
moderately favorable site for pond reservoir areas.
However, the slope can create minor problems by
reducing the storage potential. The high shrink-swell
potential, low strength, and hardness to pack make this
soll a poor material for the construction of
embankments, dikes, and levees. This can be corrected
by using a more suitable material, by careful placement
of the material in the embankment, and by maintaining a
high degree of compaction and moisture control. When
irrigated, the amount of water applied must be controlled
to prevent excessive runoff. Because of the slow
permeability, sprinkler or drip methods of irrigation are
best suited to this soil.

This Diablo soil is in capability units lle-5 (15), irrigated
and llle-5 (15), nonirrigated.

130—Diablo and Cibo clays, 9 to 15 percent
slopes. These strongly sloping soils are on low lying
foothills. Areas are irregular in shape and range from 15
to 400 acres. The natural vegetation is mainly annual
grasses and forbs. Elevation ranges from 200 to 600
feet. The average annual precipitation ranges from 14 to
25 inches, and the average annual air temperature is
about 50 degrees F. The frost-free season ranges from
275 to 350 days, depending on location.

Diablo soil differs from Cibo soil by being deep, having
a darker surface layer, being calcareous in the
underlying material, and overlying softer, weathered rock.

Included in this undifferentiated group are a few small
areas of Zaca soils. Also included in the Los Osos and
Chorro Valieys are areas where the underlying rock is at
a depth of more than 60 inches.

The Diablo soil is deep and well drained. It formed in
residual material weathered from sandstone, shale, or
mudstone. Typically, the surface layer is very dark gray
clay about 38 inches thick. The underlying material to a
depth of about 58 inches is olive gray clay. This is
underlain by weathered mudstone. The profile is neutral
in the surface layer and becomes moderately alkaline
and calcareous as depth increases. Some areas have a
clay loam or silty clay surface layer.

Permeability of the Diablo soil is slow, and the
available water capacity is moderate to very high.
Surface runoff is medium, and the water erosion hazard
is moderate. The effective rooting depth ranges from 45
to 58 inches. This soil has high shrink-swell potential and
is subject to slippage when wet.



San Luis Obispo County, California, Coastal Part

The Cibo soil is moderately deep and well drained. It
formed in residual material weathered from hard
sandstone or shale. Typically, the surface layer is dark
brown clay about 31 inches thick. The underlying
material to a depth of about 39 inches is dark brown clay
loam. This is underlain by hard sandstone. The profile is
neutral throughout. Some areas have a clay loam
surface layer.

Permeability of the Cibo soil is slow, and the available
water capacity is very low to moderate. Surface runoff is
medium, and the hazard of water erosion is moderate.
The effective rooting depth ranges from 20 to 40 inches.
This soil has high shrink-swell potential and is subject to
slippage when wet.

Most areas of these soils are used as rangeland. A
few areas are used for urban development.

These soils are well suited to rangeland. The clay
texture, however, increases the hazard of surface
compaction. This hazard can be reduced by grazing
when the surface layer is moderately dry. The high
available water capacity of the Diablo soil influences a
rather long, slow growing forage season. Erosion can be
controlled by maintaining adequate plant residue on the
soil surface. These soils typically produce annual plants,
including burclover and other annual legumes. Purple
needlegrass is a common perennial forage grass. If the
range is overgrazed, the proportion of preferred forage
plants decreases and the proportion of less preferred
plants increases. Livestock grazing should be managed
so that the desired balance of plant species is
rhaintained. Undesirable plants include milkthistle,
poison-hemlock, cheeseweed, and mustard.

These soils are increasingly important for urban
development. The main limitations are the high shrink-
swell potential, low strength, and slow permeability. The
soil is hard to pack because of the high clay content.
These limitations can require that special design
considerations be used for urban development and most
other engineering practices. Foundation and footing
design should consider these limitations. Shallow
excavations are difficult to perform because of the high
clay content. Septic tank absorption fields do not
function properly because of the slow permeability and
depth to rock. Using sandy backfill for trench lines and
increasing the size of the absorption field help to
compensate for the slow permeability.

Local road and street design can require that the base
material be replaced or covered with a more suitable
material so that maintenance is minimized. Pond
reservoir areas are poorly suited to these soils because
the slope causes a reduction in the storage capacity.
When irrigated, the amount of water applied must be
controlled to prevent excessive runoff. Because of the
slope and the slow permeability, sprinkler or drip
methods of irrigation are best suited to these soils.
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The Diablo and Cibo soils in this undifferentiated group
are in capability units Ille-5 (15), irngated and
nonirrigated.

131—Diablo and Cibo clays, 15 to 30 percent
slopes. These moderately steep soils are on foothills
and mountains. Areas are irregular in shape and range
from 5 to 250 acres. The natural vegetation is mainly
annual grasses and forbs. Hardwoods are common in
swales. Elevation ranges from 200 to 3,000 feet. The
average annual precipitation ranges from 14 to 28
inches, and the average annual air temperature is about
59 degrees F. The average frost-free season ranges
from 275 to 350 days, depending on location.

Diablo soil differs from Cibo soil by being deep, having
a darker surface layer, being calcareous in the
underlying material, and overlying softer, weathered rock.

Included in this undifferentiated group are minor areas
of Lodo clay loam, Los Osos loam, and Zaca clay. Also
included are small areas of Rock outcrop.

The Diablo soil is deep and well drained. It formed in
residual material weathered from sandstone, shale, or
mudstone. Typically, the surface layer is very dark gray
clay about 38 inches thick. The underlying material to a
depth of about 58 inches is olive gray clay. Below this is
weathered mudstone. The profile is neutral in the surface
layer and becomes moderately alkaline and calcareous
as depth increases. Some areas have a clay loam or
silty clay surface layer.

Permeability of the Diablo soil is slow, and the
available water capacity is moderate to very high.
Surface runoff is rapid, and the hazard of water erosion
is moderate. The effective rooting depth ranges from 45
to 58 inches. The soll has high shrink-swell potential and
IS subject to slippage when wet.

The Cibo soil is moderately deep and well drained. [t
formed in residual material weathered from hard
sandstone or shale. Typically, the surface layer is dark
brown clay about 31 inches thick. The underlying
material to a depth of about 39 inches is dark brown clay
loam. Below this I1s hard sandstone. The profile 1s neutral
throughout. Some areas have a clay loam surface layer.

Permeability of the Cibo soil is slow, and the available
water capacity is very low to moderate. Surface runoff is
rapid, and the hazard of water erosion is moderate. The
effective rooting depth ranges from 20 to 40 inches. This
soil has high shrink-swell potential and is subject to
slippage when wet.

Most areas of these soils are used as rangeland.

These soils are well suited to rangeland. The clay
texture, however, increases the hazard of surface
compaction. This hazard can be reduced by grazing
when the surface layer 1s moderately dry. The high
available water capacity of the Diablo soil influences a
rather long, slow growing forage season. These fine
textured solls respond to fertilizer or amendment
applications that increase forage production. Erosion can
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be controlled by maintaining adequate plant residue on
the soil surface. These solls typically produce annual
plants that include burclover and other annual legumes.
Purple needlegrass is a common perennial forage grass.
If the range is overgrazed, the proportion of preferred
forage piants decreases and the proportion of less
preferred plants increases. Livestock grazing should be
managed so that the desired balance of plant species is
maintained. Undesirable plants include milkthistle,
poison-hemiock, cheeseweed, and mustard.

Homesite development and most other engineering
practices require special designs because of the slope,
high shrink-swell potential, low strength, slow
permeability, hardness to pack, and the susceptibility of
these soils to slippage when wet. Foundation and footing
designs should consider these limitations. The high clay
content makes shallow excavations difficult. Septic tank
absorption fields do not function properly because of the
slow permeability and depth to rock. Using sandy backfill
for trench lines and increasing the size of the absorption
field help to compensate for the slow permeability. Local
road and street design can require that the base material
be replaced or covered with a more suitable material so
that maintenance is mimimized. Pond reservoir areas are
poorly suited to these soils because the slope causes a
reduction in the storage capacity. If the soils are
irrigated, excessive runoff can be prevented by
controlling the amount of water applied. Because of the
slope and the slow permeability, sprinkler or drip
methods of irrigation are best suited to these soils.

The Diablo and Cibo soils of this undifferentiated
group are in capability unit IVe-5 (15), nonirrigated.

132—Diablo and Cibo clays, 30 to 50 percent
slopes. These steep soils are on foothills and
mountains. Areas are irregular in shape and range from
10 to 400 acres. The natural vegetation is mainly annual
grasses and forbs; hardwoods are common in swales.
Elevation ranges from 200 to 3,000 feet. The average
annual precipitation ranges from 14 to 28 inches, and
the average air temperature 1s about 59 degrees F. The
frost-free season ranges from 275 to 350 days,
depending on location.

Diablo soil differs from Cibo soil by being deep, having
a darker surface layer, being calcareous in the
underlying material, and overlying softer, weathered rock.

Included in this undifferentiated group are minor areas
of Lodo clay loam and Los Osos loam. Also included are
small areas of Rock outcrop.

The Diablo soil 1s deep and well drained. It formed in
residual material weathered from sandstone, shale, or
mudstone. Typically, the surface layer is very dark gray
clay about 38 inches thick. The underlying material to a
depth of about 58 inches is olive gray clay. Below this is
weathered mudstone. The profile is neutral in the surface
layer and becomes moderately alkaline and calcareous
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as depth increases. Some areas have a clay ioam or
silty clay surface layer.

Permeability of the Diablo soil is slow, and the
available water capacity is moderate to very high.
Surface runoff is rapid, and the hazard of water erosion
is high. The effective rooting depth ranges from 45 to 58
inches. This soil has high shrink-swell potential and is
subject to slippage when wet.

The Cibo soil is moderately deep and well drained. it
formed in residual material weathered from sandstone or
shale. Typically, the surface layer is dark brown clay
about 31 inches thick. The underlying material to a depth
of about 39 inches is dark brown clay loam. Below this is
hard sandstone. The profile 1s neutral throughout. Some
areas have a clay loam surface layer.

Permeability of the Cibo soil is slow, and the available
water capacity is very low to moderate. Surface runoff is
rapid, and the hazard of water erosion is high. The
effective rooting depth ranges from 20 to 40 inches. This
soll has high shrink-swell potential and is subject to
slippage when wet.

Most areas of these soils are used as rangeland.

These soils are well suited to rangeland. The clay
texture, however, increases the hazard of surface
compaction. This hazard can be reduced by grazing
when the surface layer is moderately dry. The high
available water capacity of the Diablo soil influences a
rather long, slow growing forage season. These fine
textured soils respond to fertilizer or amendment
applications that increase forage production. Erosion can
be controlled by maintaining adequate plant residue on
the soil surface. These soils typically produce annual
plants, including burciover and other annual legumes.
Purple needlegrass is a common perennial forage grass.
If the range is overgrazed, the proportion of preferred
forage plants decreases and the proportion of less
preferred plants increases. Livestock grazing should be
managed so that the desired balance of plant species is
maintained. Undesirable plants include mitkthistle,
poison-hemiock, cheeseweed, and mustard.

Homesite development and most other engineering
practices require special design considerations because
of the slope, high shrink-swell potential, low strength,
slow permeability, hardness to pack, and the
susceptibility of these soils to slippage when wet.
Foundation and footing designs need to compensate for
the high shrink-swell potential and low strength. Septic
tank absorption fields do not function properly because
of the slow permeability and slope. The septic tank
absorption field trench lines should be placed on the
contour and can be lengthened. Excavation can result in
water erosion. This hazard can be reduced if minimum
grading and runoff and sediment control structures are
utilized and a permanent cover is established on the side
slopes.

These Diablo and Cibo soils in this undifferentiated
group are in capability subclass Vle (15), nonirrigated.
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133—Diablo-Lodo complex, 15 to 50 percent
slopes. These moderately steep and steep soils are on
foothills and mountains (fig. 10). Areas are irregular in
shape and range from 10 to 650 acres. The natural
vegetation is mainly annual grasses and forbs with areas
of brush (fig. 11). Hardwoods are present along some
drainageways. Elevation ranges from 300 to 3,000 feet.
The average annual precipitation ranges from 15 to 28
inches, and the average annual air temperature is about
59 degrees F. The frost-free season ranges from 275 to
350 days, depending on location.

This complex 1s about 45 percent Diablo soil and
about 35 percent Lodo soil. Diablo soil differs from Lodo
soil by being deep and having a clay texture throughout.

Included in this complex are small areas of Cibo clay,
Lopez very shaly clay loam, Los Osos loam, Millsap
loam, Obispo clay, and Rock outcrop. Also included are
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small areas of soils that are similar to Lodo soil but are
underlain by softer rock. Included areas make up about
20 percent of the total acreage.

At the Monterey-San Luis Obispo County line, this
complex joins with Monterey’s Climara-Montara complex
Neither of these soils was extensive enough to map in
this survey area; therefore, the areas of Climara and
Montara soils are included in this Diablo-Lodo complex.
Use and management of this complex and the Climara-
Montara complex is similar.

The Diablo soil is deep and well drained. it formed in
residual material weathered from sandstone, shale, or
mudstone. Typically, the surface layer is very dark gray
clay about 38 inches thick. The underlying material to a
depth of about 58 inches is olive gray clay. Below this i¢
weathered mudstone. The profile is neutral in the surfac

Figure 10 —The western side of the Santa Lucia Mountans, in the northern part of the survey area, is characterized by open grassy
areas of Diablo-Lodo complex, 15 to 50 percent slopes Areas of this soil are dominantly used for grazing The brush
covered mountans in the background are areas of Henneke-Rock outcrop complex, 15 to 75 percent slopes Burnett

Peak is on the skyline.
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Soil survey

Figure 11 —The soil under grass vegetation in the foreground is Diablo-Lodo complex, 15 to 50 percent slopes. The Henneke soils
in the background are charactenzed by chaparral vegetation with occasional Digger pine.

ayer and becomes moderately alkaline and calcareous
1s depth increases. Some areas have a clay loam or
silty clay surface layer.

Permeability of the Diablo soil 1s slow, and the
available water capacity is moderate to very high.
Surface runoff is rapid, and the hazard of water erosion
s moderate or high. The effective rooting depth ranges

from 45 to 58 inches. This soil has high shrink-swell
potential and is subject to slippage when wet.

The Lodo soil is very shallow or shallow and
somewhat excessively drained. It formed in residual
material weathered from red rock, sandstone, or shale.
Typically, the surface layer is dark brown clay loam
about 12 inches thick. This is underlain directly by
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fractured, hard sandstone. Some small areas of this soil
have a sandy loam or loam surface layer and contain as
much as 35 percent gravel.

Permeability of the Lodo soil is moderate, and the
available water capacity is very low or low. Surface
runoff is rapid, and the hazard of water erosion is high.
The effective rooting depth ranges from 6 to 20 inches.

Most areas of these soils are used as rangeland.

These soils are moderately suited to rangeland. The
clay texture of the Diablo soil increases the hazard of
surface compaction. The Lodo soil has very low or low
available water capacity; it produces less forage and is
often overgrazed. This often causes excessive sheet
erosion of the Lodo soil. Erosion can be controlled by
maintaining adequate plant residue on the soil surface.
Major forage plants are annuals, including burclover and
other legumes. Purple needlegrass is a common
perennial forage grass. If the range is overgrazed, the
proportion of preferred forage plants decreases and the
proportion of the less preferred plants increases.
Livestock grazing should be managed so that the
desired balance of plant species is maintained.
Undesirable plants include milkthistle, poison-hemlock,
cheeseweed, and mustard.

Homesite development and most other engineering
practices require special design considerations. The
main limitations are the high shrink-swell potential, low
strength, slow permeability, and hardness to pack; the
susceptibility to slippage when wet for the Diablo soil;
the shallow depth to rock for the Lodo soil; and the
moderately steep and steep slopes. Foundations and
footings should be designed to offset the high shrink-
swell potential of the Diablo soil. Care should be taken
to avoid exposing the rock by removal of the surface
layer on Lodo soil in areas that are to be landscaped.
Septic tank absorption fields do not function properly
because of the slow permeability and shallow depth to
rock. Septic tank absorption field trench lines should be
placed on the contour and can be lengthened.
Excavating for urban development and roads can result
in water erosion. This hazard can be reduced if minimum
grading and runoff and sediment control structures are
utilized and a permanent cover is established on the side
slopes.

The Diablo and Lodo soils in this complex are in
capability subclass Vle (15), nonirrigated.

134—Dune land. This map unit consists of hilly areas
along the coast that are composed of sand-sized
particles that shift with the wind. It is along the coastal
beaches from the Santa Maria River north to Pismo
Beach and from Montana de Oro to Morro Bay. Most
areas are almost devoid of vegetation; included are
some areas that are partially covered with California
sagebrush or beach grass and are somewhat stabilized.

Included in this map unit are small areas of Baywood
and Caspistrano soils and Beaches.
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Permeability of this map unit 1s very rapid, and the
available water capacity is very low. Surface runoff is
slow, and the hazard of soil blowing is very high.

Most areas of Dune land are used for recreation.

This map unit is in capability subclass Vllle.

135—Elder sandy loam, 2 to 5 percent slopes. This
very deep, well drained, gently sloping soil is on alluvial
fans and plains (fig. 12). It formed in alluvium weathered
from sedimentary rocks. Areas are long and narrow or
irregular in shape and range from 20 to 150 acres. The
natural vegetation is mainly annual grasses and forbs
with scattered hardwoods. Elevation ranges from 100 to
1,000 feet. The average annual precipitation ranges from
12 to 22 inches, and the average annual air temperature
is about 58 degrees F. The average frost-free season
ranges from 200 to 300 days, depending on location.

Typically, the surface layer is dark gray and dark
grayish brown sandy loam about 37 inches thick. The
underlying material is mixed dark grayish brown and
brown sandy loam that extends to a depth of 60 inches
or more. The profile is slightly acid throughout. Some
places have a loam surface layer.

Included in this map unit are a few small areas of
Corralitos sand and Tujunga loamy sand. Also included
are a few areas that have slopes of less than 2 percent
or more than 5 percent.

Permeability of this Elder soil is moderately rapid, and
the available water capacity is moderate or high. Surface
runoff is slow. The hazard of water erosion is slight, and
the hazard of soil blowing is moderate. The effective
rooting depth is 60 inches or more.

Most areas of this soil are used as rangeland or for
hay crops. Some areas are used for irrigated row crops.
The soll is well suited to a wide variety of truck and
field crops if it is properly leveled and irngated. Cropping

systems that include crop rotation and crop residue
utilization help to preserve good soil structure and
fertility. Land leveling is sometimes necessary to ensure
proper distribution of irrigation water. Dryland farming
done across the slope minimizes erosion. Most of the
dryland farming areas are used for oat hay production;
however, other dryland crops, such as barley and beans,
are well suited to this soil. Soil blowing can be reduced
by returning crop residue to the soil and practicing
minimum tillage.

This soil 1s well suited to rangeland. Surface moisture
is rapidly depleted, making the germination of annuals
difficult. This soil produces quality forage for short
periods. Many areas of this soil have been cultivated and
are without perennial cover. This soil typically is open
grassiand with individual live oaks. The major forage is
annuals, including burclover and other annual legumes.
Perennial forage plants, such as purple needlegrass and
Australian saltbush, are locally common. Undesirable
plants include cockiebur, verbena, coyotebush, and
California sagebrush.
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Soil survey
Figure 12.—The soil in the foreground i1s Elder sandy loam, 2 to 5 percent slopes. Gaviota soil is on the hillsides.

This soil has few limitations if used for homesite This Elder soil is in capability units lle-1 (14), irrigated
development. Seepage is a problem if this soil is used and Ille-1 (14), nonirrigated.
for pond reservoir areas. This can be corrected by
sealing. Embankments, dikes, levees, terraces, and 136—Elder sandy loam, 5 to 9 percent slopes. This
diversions, if constructed from this material, are subject very deep, well drained, moderately sloping soil is on
to piping. This can be corrected by careful placement of alluvial fans and plains. It formed in alluvium weathered
material and by using a high degree of compaction and from sedimentary rocks. Areas are long and narrow or

moisture control. irregular in shape and range from 20 to 150 acres. The
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natural vegetation 1s mainly annual grasses and forbs
with scattered hardwoods. Elevation ranges from 100 to
1,000 feet. The average annual precipitation ranges from
12 to 22 inches, and the average annual air temperature
is about 58 degrees F. The average frost-free season
ranges from 200 to 300 days, depending on location.

Typically, the surface layer is dark gray and dark
grayish brown sandy loam about 37 inches thick. The
underlying matenal is mixed dark grayish brown and
brown sandy loam that extends to a depth of 60 inches
or more. The profile is slightly acid throughout. Some
areas have a loam surface layer.

Included in this map unit are a few small areas of
Arnold loamy sand and Briones loamy sand. Also
included are a few small areas that have slopes of less
than 5 percent or more than 9 percent.

Permeability of this Elder soil is moderately rapid, and
the available water capacity is moderate or high. Surface
runoff is medium, and the hazards of water erosion and
soil blowing are moderate. The effective rooting depth is
60 inches or more.

Most areas of this soil are used as rangeland. Some
areas are used for small grains or hay crops.

The most common dryfarmed crops are grain barley
and oat hay. Management practices that include crop
rotation, cover crops, fertilization, crop residue use, and
proper tillage help to maintain soil tilth, structure, and
fertility. Tilled areas should be worked on the contour or
across the slope. Structural measures, such as grassed
waterways and water diversions, are sometimes
necessary to reduce the erosion hazard. Soil blowing
can be reduced by returning crop residue to the soil and
by practicing minimum tillage.

This soil is well suited to rangeland. Because of the
sandy loam texture, however, it is subject to gully
erosion. This is especially a problem during years of high
rainfall because of channeling from upsiope runoff.
Surface moisture is rapidly depleted, making the
germination of annuals difficult. This soil produces quality
forage for short periods. The moderate water erosion
and soil blowing hazards increase the importance of
maintaining a permanent plant cover. Some areas of this
soil have been cultivated, and are without perennial
cover. This soll typically is open grassland with individual
live oaks. The major forage 1s annuals, including
burclover and other annual legumes. Perennial forage
plants, such as purple needlegrass and Australian
saltbush, are locally common. Undesirable plants include
cocklebur, verbena, coyotebush, and California
sagebrush.

This soil has few limitations if used for homesite
development. If this soil is used for pond reservorr areas,
seepage and slope are the main limitations. Seepage
can be corrected by sealing. As slope increases, the
storage potential decreases unless additional excavation
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Is performed; reservorrs should be placed on the lesser
slopes. Embankments, dikes, levees, terraces, and
diversions, if constructed from this matenal, are subject
to piping. This can be corrected by careful placement of
matenal and by using a high degree of compaction and
moisture control. If irrigated, because of the siope and
water erosion hazard, sprinkler or drip methods of
irngation are best suited to this soil.

This Elder soil 1s in capability units fle-1 (14), irrigated
and llle-1 (14), nonirmgated.

137—Elder sandy loam, 9 to 15 percent slopes.
This very deep, well drained, strongly sloping soll 1s on
alluvial fans and plains. It formed in alluvium weathered
from sedimentary rocks. Areas are long and narrow or
irregular in shape and range from 20 to 150 acres. The
natural vegetation is mainly annual grasses and forbs
with scattered hardwoods. Elevation ranges from 100 to
1,000 feet. The average annual precipitation ranges from
12 to 22 inches, and the average annual air temperature
is about 58 degrees F. The average frost-free season
ranges from 200 to 300 days, depending on location.

Typically, the surface layer is dark gray and dark
grayish brown sandy loam about 37 inches thick. The
underlying material is mixed dark grayish brown and
brown sandy loam that extends to a depth of 60 inches
or more. The profile is slightly acid throughout. Some
places have a loam surface layer.

Included in this map unit are a few small areas of
Arnold loamy sand and Briones loamy sand. Also
included are a few areas that have slopes of less than 9
percent or more than 15 percent.

Permeability of this Elder soil is moderately rapid, and
the available water capacity is moderate or high. Surface
runoff is medium, and the hazards of water erosion and
soil blowing are moderate. The effective rooting depth is
60 inches or more.

Most areas of this soil are used as rangeland. Some
areas are used for urban development.

This soil is well suited to rangeland. Because of the
sandy loam texture, however, it is subject to gully
erosion. This is especially a problem during years of high
rainfall because of channeling from upslope runoff.
Surface moisture is depleted rather rapidly, making the
germination of annuals difficult. This also influences a
relatively short period of qualty forage. These hazards
Increase the importance of maintaining a permanent
plant cover. This soll typically is open grassland with
individual live oaks. The major forage Is annuals,
including burclover and other annual legumes. Perennial
forage plants, such as purple needlegrass and Australian
saltbush, are locally common. Undesirable plants include
cocklebur, verbena, coyotebush, and California
sagebrush.
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Some areas of this soil are used for homesite
development. The slope and the moderately rapid
permeability can require that septic tank absorption fields
be placed on the contour and be larger than normal.
Foundation and footing design can require modification
or building site grading to compensate for slope.
Terraces and diversions, if constructed from this
material, are subject to piping. This can be corrected by
careful placement of material and by maintaining a high
degree of compaction and moisture control. Also, a
close spacing can be required because of the slope.
When irrigated, controlling the amount of water applied
prevents excessive runoff. Because of slope and the
water erosion hazard, sprinkler or drip methods of
irrigation are best suited to these soils. Maintaining a
permanent plant cover at all times reduces the soil
blowing hazard.

This Elder soil is in capability units llle-1 (14), irrigated
and nonirrigated.

138—Elder sandy loam, occasionally flooded, 0 to
2 percent slopes. This very deep, well drained, nearly
level soil is on alluvial fans and flood plains. It formed in
alluvium weathered from sedimentary rocks. Areas are
long and narrow and range from 10 to 150 acres. Small
channels or gullies are sometimes present. The natural
vegetation is mainly annual grasses and forbs with
scattered hardwoods. Elevation ranges from 10 to 1,000
feet. The average annual precipitation ranges from 12 to
22 inches, and the average annual air temperature is
about 58 degrees F. The average frost-free season
ranges from 200 to 300 days, depending on location.

Typically, the surface layer is dark gray sandy loam
about 12 inches thick. The underlying material is brown
and dark grayish brown sandy loam to a depth of 60
inches or more. The profile is slightly acid throughout.
Some small areas of this soil have a loam surface layer,
and other areas are shaly.

Included in this map unit are a few small areas of
Corralitos sand.

Permeability of this Elder soil is moderately rapid, and
the available water capacity is moderate or high. Surface
runoff is slow. The hazard of water erosion is slight, and
the hazard of soil blowing is moderate. The effective
rooting depth is 60 inches or more. This soil is subject to
brief flooding during moderate or severe storms.

Most areas of this soil are used for hay crops and
pasture. Some areas are used as rangeland.

This solil 1s well suited to hay crops and pasture. When
dryfarmed, proper tillage and crop residue utilization help
to maintain soil tilth and structure and reduce the hazard
of soil blowing. Pastures should be managed to include
ample drying periods after irrigation and after flooding.
Structural measures, such as drainage ditches and water
diversions, should be considered to reduce the flooding
hazard.

Soil survey

This soil is moderately suited to rangeland. It is subject
to soil deposition. This is especially a problem during
years of high rainfall because of the sediment load from
upslope runoff. Surface moisture is rapidly depleted,
making germination of annuals difficult. The soil
produces quality forage for short periods. The hazards
increase the importance of maintaining a permanent
plant cover. Most areas of this soil have been cultivated
and are without perennial cover. This soil typically is
open grassland, with water-loving plants, such as willows
and coyotebush, in areas of higher available water, such
as swales and drainageways. These wetland areas are
important because they are unique plant and wildlife
areas. The major forage is annuals, including burclover
and other annual legumes. Perenniai forage plants, such
as purple needlegrass and saltgrass, are locally
abundant. Undesirable plants include cocklebur,
California saltbush, coyotebush, and California
sagebrush.

Because this soil is subject to flooding, community
development and most other engineering practices must
be protected from damaging overflow. Embankments,
dikes, and levees, if constructed of this material, are
subject to piping. This can be corrected by careful
placement of material and by maintaining a high degree
of compaction and moisture control. Maintaining a
permanent plant cover at all times reduces the soil
blowing hazard.

This Elder soil is in capability units llw-2 (14), irrigated
and lliw-2 (14), nonirngated.

139—Elder sandy loam, occasionally flooded, 2 to
9 percent slopes. This very deep, well drained, gently
sloping and moderately sloping soil is on alluvial fans
and flood plains. It formed in alluvium weathered from
sedimentary rocks. Areas are long and narrow and range
from 10 to 150 acres. Small channels or gullies are
sometimes present. The natural vegetation is mainly
annual grasses and forbs with scattered hardwoods.
Elevation ranges from 10 to 1,000 feet. The average
annual precipitation ranges from 12 to 22 inches, and
the average annual air temperature is about 58 degrees
F. The average frost-free season ranges from 200 to 300
days, depending on location.

Typically, the surface layer is dark gray sandy loam
about 12 inches thick. The underlying material is brown
and dark grayish brown sandy loam to a depth of 60
inches or more. The profile is slightly acid throughout. A
few places have a loam surface layer, and other places
are shaly.

Included in this map unit are a few small areas of
Corralitos sand.

Permeability of this Elder soil is moderately rapid, and
the available water capacity is moderate or high. Surface
runoff is slow or medium. The hazard of water erosion is
slight or moderate, and the hazard of soil blowing is
moderate. The effective rooting depth is 60 inches or
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more. This soil is subject to brief flooding during
moderate or severe storms.

Most areas of this soil are used as rangeland or for
hay crops.

This soil is well suited to hay crops and pasture. When
dryfarmed, proper tillage and crop residue utilization help
to maintain soil tilth and structure and reduce the hazard
of soil blowing. Pasture should be managed to include
stock rotation to allow ample drying periods after
irrigation and after flooding. Structural measures, such as
drainage ditches and water diversions, can help to
reduce the flooding hazard.

This soil 1Is moderately suited to rangeland. [t 1s subject
to soil deposition. This is especially a problem during
years of high rainfall because of the sediment load from
upslope runoff. Surface moisture is rapidly depleted,
making the germination of annuals difficult. This soil
produces quality forage for short periods. The hazards
increase the importance of maintaining a permanent
plant cover. Many areas of this soil have been cultivated
and are without perennial cover. This soil typically is
open grassland with water-loving plants, such as willows
and coyotebush, in areas of swales and drainageways.
These wetland areas are important because they are
unique plant and wildlife areas. The major forage is
annuals, including burclover and other annual legumes.
Perennial forage plants, such as purple needlegrass and
saltgrass, are locally abundant. Undesirable plants
include cocklebur, California saitbush, coyotebush, and
California sagebrush.

Because this soil is subject to flooding, community
development and most other engineering practices
should be protected from damaging overflow.
Embankments, dikes, and levees, if constructed of this
matenal, are subject to piping. This can be corrected by
careful placement of material and by maintaining a high
degree of compaction and moisture control. Because of
the slope and the erosion hazard, sprinkier or drip
methods of irrigation are best suited to this soil.
Maintaining a permanent plant cover at all times reduces
the soil blowing hazard.

This Elder soil is in capability units llw-2 (14), irrigated
and lliw-2 (14), nonirrigated.

140—Garey sandy loam, 2 to 9 percent slopes. This
very deep, well drained, gently sloping and moderately
sloping soil is on old stabilized sand dunes. It formed in
windblown deposits. Areas are irregular in shape and
range from 50 to 600 acres. The natural vegetation is
mainly annual grasses with minor areas of brush.
Elevation ranges from 200 to 1,000 feet. The average
annual precipitation is about 15 inches, and the average
annual air temperature is about 58 degrees F. The
average frost-free season ranges from 220 to 300 days,
depending on location.

Typically, the surface layer is brown and pale brown
sandy loam 36 inches thick. The upper part of the
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subsoll is brown loam to a depth of 64 inches. The lower
part to a depth of 75 inches is light yellowish brown
loamy sand. Strata of finer textured material are common
below a depth of 36 inches. The profile is medium acid
in the surface layer and becomes neutral as depth
increases. In places, this soil has a loamy sand surface
layer.

Included in this map unit are a few small areas of
Oceano sand. Oceano soil differs from Garey soil by
being somewhat excessively drained. Also included are a
few areas of Garey soils on slopes of more than 9
percent.

Permeability of this Garey soil is moderately slow, and
the available water capacity is moderate. Surface runoff
is slow or medium. The hazard of water erosion is slight
or moderate, and the hazard of soil blowing is moderate.
The effective rooting depth is 60 inches or more.

Most areas of this soil are used as rangeland.

This soil is well suited to rangeland. Because of the
sandy loam texture, however, the soil is subject to gully
erosion. This is especially a problem during years of high
rainfall because of channeling from upslope runoff.
Surface moisture is rapidly depleted, making the
germination of annuals difficult. This soil produces quality
forage for short periods. The hazards of water erosion
and soil blowing increase the importance of maintaining
a permanent plant cover. This soil typically is open
grassland. The major forage is annuals, including
burclover and other annual legumes. Perennial forage
plants, such as purple needlegrass, are locally common.
Undesirable plants include cocklebur, verbena,
coyotebush, and California sagebrush.

Urban development is increasingly important on areas
of this soil. If the soil is used for septic tank absorption
fields, the absorption lines should be placed below the
moderately slow permeable layer. Increasing the size of
the absorption area helps to compensate for the
moderately slow permeability. If sewage lagoons or pond
reservoir areas are located on this soil, seepage is the
main limitation. This can be corrected by sealing.
Seepage and piping are the main limitations if this soil is
used for embankments, dikes, and levees. Careful
placement of material, a high degree of compaction and
moisture control, and the use of imported material are
sometimes required. Because this soil is susceptible to
water erosion and soil blowing, a permanent plant cover
should be maintained at all times. A permanent, low-rate-
of-application irrigation system is needed because the
soll is droughty. When irrigated, controlling the amount of
water applied prevents excessive runoff. Because of the
erosion hazard and droughtiness, sprinkler or drip
methods of irrigation are best suited to this soil.

This Garey soil is in capability units lle-1 (14), irrigated
and ille-1 (14), nonirrigated.

141—Gaviota sandy loam, 50 to 75 percent slopes.
This shallow, well drained, very steep soil is on
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mountains (see fig. 12). It formed in residual material
weathered from sandstone. Areas are irregular in shape
and range from 20 to 350 acres. The natural vegetation
is mainly brush, scattered hardwoods, and annual
grasses and forbs. Elevation ranges from 250 to 3,000
feet. The average annual precipitation ranges from 16 to
28 inches, and the average annual air temperature is
about 59 degrees F. The average frost-free season
ranges from 250 to 350 days, depending on location.

Typically, the surface layer is light brownish gray fine
sandy loam 13 inches thick. This is underlain directly by
hard sandstone. The profile is shghtly acid or neutral.
Some minor areas have a loamy sand surface layer or
contain higher amounts of organic matter and are
medium acid throughout the profile.

Included in this map unit are a few small areas of
Briones and Pismo loamy sands and Lopez very shaly
clay loam.

Permeability of this Gaviota soil is moderately rapid,
and the available water capacity is very low. Surface
runoff is very rapid, and the hazard of water erosion is
very high. The effective rooting depth ranges from 10 to
20 inches.

Most areas of this soil are used as rangeland or
watershed.

This soil I1s poorly suited to rangeland. Coarse texture,
shallow depth, and steep slopes make this droughty soil
subject to sheet and gully erosion. The characteristic
dense stand of old growth brush with smalli amounts of
grasses and forbs does not adequately protect against
soil erosion and is susceptible to wildfire. Old growth
brush provides poor habitat for wildlife and is a barrier to
movement of livestock and big game animals. Normally,
wildfires on this soil are extremely hot and destroy the
vegetation. This is the main cause of accelerated soil
erosion. Following a cool fire or controlled burn, an area
is most productive and can provide a combination of
grass, browse, fruit, and cover for wildlife and livestock.
Brushland management and properly engineered fuel
breaks and access roads are necessary to limit wildfires
and soil erosion. The natural terrain barriers associated
with this soil should be utilized as livestock management
area boundaries. The major browse species are
buckbrush, California coffeeberry, toyon, and deerweed.
Undesirable plants include chamise and black sage.

Homesite development and most other engineering
practices require special design considerations because
of the slope, erosion hazard, and shallow depth to rock.
Road construction should include runoff and sediment
control structures, minimum grading, and establishment
of permanent plant cover on side slopes. Foundation
and footing designs may need to be modified or building
site grading may be necessary to compensate for slope.
Septic tank absorption fields should be installed on the
contour and the trench lines lengthened to compensate
for slope and shallow depth to rock.

Soil survey

This Gaviota soil is in capability subclass Vile (15),
nonirrigated.

142—Gaviota fine sandy loam, 15 to 50 percent
slopes. This shallow, well drained, moderately steep and
steep soil is on foothills and mountains (see fig. 12). It
formed in residual material weathered from sandstone.
Areas are irregular in shape and range from 20 to 350
acres. The natural vegetation is mainly brush, scattered
hardwoods, and annual grasses and forbs. Elevation
ranges from 250 to 3,000 feet. The average annual
precipitation ranges from 16 to 28 inches, and the
average annual air temperature is about 59 degrees F.
The average frost-free season ranges from 275 to 350
days, depending on location.

Typically, the surface layer is light brownish gray fine
sandy loam 13 inches thick. This is underlain directly by
hard sandstone. The profile is slightly acid or neutral.
Some minor areas have a loamy sand surface layer.

Included in this map unit are a few small areas of
Briones and Pismo loamy sands. Also included are small
areas of a similar soil that contains higher amounts of
organic matter and areas that are medium acid
throughout the profile.

Permeability of this Gaviota soil is moderately rapid,
and the available water capacity is very low. Surface
runoff is rapid, and the hazard of water erosion is high.
The effective rooting depth ranges from 10 to 20 inches.

Most areas of this soil are used as rangeland. A few
small areas are used for urban development.

This soil is poorly suited to rangeland. Coarse texture,
shallow depth, and steep slopes make this droughty soil
subject to sheet and gully erosion. The characteristic
dense stand of old growth brush with small amounts of
grasses and forbs does not adequately protect against
soil erosion and is susceptible to wildfire. Old growth
brush provides poor habitat for wildlife and is a barrier to
movement of livestock and big game animals. Normally,
wildfires on this soil are extremely hot and destroy the
vegetation. This is the main cause of accelerated soil
erosion. Following a cool fire or controlled burn, an area
is most productive and can provide a combination of
grass, browse, fruit, and cover for wildlife and livestock.
Brushland management and properly engineered fuel
breaks and access roads are necessary to limit wildfires
and soil erosion. The natural terrain barriers associated
with this soil should be utilized as livestock management
area boundaries. The major browse species are
buckbrush, California coffeeberry, toyon, and deerweed.
Undesirable plants include chamise and black sage.

Homesite development is increasingly important on
this soil. However, because of the slope, erosion hazard,
and depth to rock, most engineering practices require
special design considerations. Road construction should
include runoff and sediment control structures, minimum
grading, and establishment of permanent plant cover on
side slopes. Foundation and footing designs may need
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to be modified or building site grading may be necessary
to compensate for slope. Septic tank absorption fields
should be installed on the contour and trench lines
lengthened to compensate for slope and shallow depth
to rock.

This Gaviota soil is in capability subclass Vile (15),
nonirrigated.

143—Gazos-Lodo clay loams, 15 to 30 percent
slopes. These moderately steep soils are on foothills
and mountains. Areas are irregular in shape and range
from 50 to 300 acres. The natural vegetation is mainly
annual grasses and forbs or brush with scattered
hardwoods. Elevation ranges from 300 to 2,000 feet. The
average annual precipitation ranges from 15 to 28
inches, and the average annual air temperature is about
58 degrees F. The frost-free season ranges from 250 to
350 days, depending on location.

This complex is about 45 percent Gazos soil and 40
percent Lodo soil. Lodo soil differs from Gazos soil by
being shallow and somewhat excessively drained.

Included in this complex are a few small areas of
Diablo and Cibo clays, Los Osos loam, and soils similar
to Gazos soil that are deep. Also included are areas of
Lompico and McMullin loams. Included areas make up
about 15 percent of the total acreage.

The Gazos soil is moderately deep and well drained. It
formed in residual material weathered from sandstone or
shale. Typically, the surface layer'is brown clay loam
about 11 inches thick. The underlying material is grayish
brown and brown clay loam to a depth of 30 inches.
Hard, fractured sandstone is at a depth of about 30
inches.

Permeability of the Gazos soil is moderately slow, and
the available water capacity is low or moderate. Surface
runoff is rapid, and the hazard of water erosion is high.
The effective rooting depth ranges from 22 to 38 inches.

The Lodo soil is shallow and somewhat excessively
drained. It formed in residual material weathered from
red rock, sandstone, or shale. Typically, the surface layer
is dark brown clay loam about 12 inches thick. This is
underlain directly by hard, fractured sandstone.

Permeability of the Lodo soil is moderate, and the
available water capacity is very low or low. Surface
runoff is rapid, and the hazard of water erosion is high.
The effective rooting depth ranges from 6 to 20 inches.

Most areas of these soils are used as rangeland.

These soils are moderately suited to rangeland. The
clay loam surface layer is subject to sheet and gully
erosion and soil compaction. These problems can be
reduced by grazing when the surface layer is moderately
dry and by allowing greater amounts of plant residue to
remain on the steeper slopes. Because it is shallower,
the Lodo soil has less available water capacity and less
average plant production. The Lodo soil is often
overgrazed while the Gazos soil is still underutilized.
Proper placement of livestock watering facilities and salt
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promotes good distribution of grazing. The major forage
plants are annuals, including burclover. Purple
needlegrass and, in the drier areas, foothill needlegrass
are locally abundant perennial forage grasses. Because
of the shallowness of the Lodo soil, plants mature
earlier, becoming dry and flammable. Dense stands of
chamise often dominate both soils, indicating a history of
fire. Undesirable plants, which indicate soil disturbance,
are black sage, California sagebrush, and tarweed. Stock
trails through dense stands of brush can improve grazing
distribution by providing better access to forage.

In some areas, these soils are used for rural homesite
development. However, because of the moderately steep
slopes, low strength, moderately slow and slow
permeability, and depth to rock, urban development and
most other engineering practices require special design
considerations. When installing septic tank absorption
fields, choose areas that have lesser slopes and the
deepest soils, place absorption lines on the contour, and
increase the size of the absorption field. Building site
and local road and street designs should include
measures to prevent erosion, such as minimum grading,
installing runoff and sediment control structures, and the
establishment of a permanent plant cover on the side
slopes.

The Gazos and Lodo soils in this complex are in
capability unit IVe-1 (15), nonirrigated.

144—Gazos-Lodo clay loams, 30 to 50 percent
slopes. These steep soils are on foothills and
mountains. Areas are irregular in shape and range from
50 to 300 acres. The natural vegetation is mainly annual
grasses and forbs or brush with scattered hardwoods.
Elevation ranges from 300 to 2,000 feet. The average
annual precipitation ranges from 15 to 28 inches, and
the average annual air temperature is about 58 degrees
F. The frost-free season ranges from 250 to 350 days,
depending on location.

This complex is about 45 percent Gazos soil and 40
percent Lodo soil. Lodo soil differs from Gazos soil by
being shallow and somewhat excessively drained.

Included in this complex are a few small areas of
Diablo and Cibo clays, Los Osos loam, and soils similar
to Gazos soil that are deep. Also included are areas of
Lompico and McMullin ioams. Included areas make up
about 15 percent of the total acreage. At the San Luis
Obispo-Monterey county line, this complex matches with
the Monterey survey’s Milisholm-Gazos complex. The
Millsholm soil differs from Lodo soil by having lighter
colors. Millsholm soil is not extensive enough to be
included as a named soil in this survey.

The Gazos soil is moderately deep and well drained. It
formed in residual material weathered from sandstone or
shale. Typically, the surface layer is brown clay loam
about 11 inches thick. The underlying maternial is grayish
brown and brown clay loam 19 inches thick. Hard,
fractured sandstone is at a depth of about 30 inches.
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Permeability of the Gazos soil is moderately slow, and
the available water capacity is low or moderate. Surface
runoff is rapid, and the hazard of water erosion is high.
The effective rooting depth ranges from 22 to 38 inches.

The Lodo soil is shallow and somewhat excessively
drained. It formed in residual material weathered from
red rock, sandstone, or shale. Typically, the surface layer
is dark brown clay loam about 12 inches thick. This is
underlain directly by hard, fractured sandstone.

Permeability of the Lodo soil 1s moderate, and the
available water capacity Is very low or low. Surface
runoff is rapid, and the hazard of water erosion 1s high.
The effective rooting depth ranges from 6 to 20 inches.

Most areas of these soils are used as rangeland.

These soils are moderately suited to rangeland. The
clay loam surface layer is subject to sheet and gully
erosion and soil compaction. These problems can be
reduced if the grazing is restricted when the surface is
wet or moist and by allowing greater amounts of plant
residue to remain on the surface. Because it is
shallower, the Lodo soil has less available water
capacity and less average plant production. The Lodo
soil is often overgrazed while the Gazos soil is still
underutilized. Proper placement of livestock watering
faciliies and salt promotes good distribution of grazing.
The major forage plants are annuals, including burciover.
Purple needlegrass and, in the drier areas, foothill
needlegrass are locally abundant perennial forage
grasses. Because of the shallowness of the Lodo soall,
plants mature earlier and become dry and flammabile.
Dense stands of chamise often dominate both soils,
indicating a history of fire. Undesirable plants, which
indicate soil disturbance, are black sage, California
sagebrush, and tarweed. Stock trails through dense
stands of brush can improve grazing distribution by
providing better access to forage.

In a few areas, these soils are used for rural homesite
development. However, because of the steep slopes,
low strength, moderately slow and slow permeability, and
depth to rock, urban development and most other
engineering practices require special design
considerations. The cuts needed to provide relatively
level building sites can expose bedrock. Septic tank
absorption fields do not function properly on these soils.
Septic tank absorption lines should be installed on the
contour. The use of sandy backfill for the trench and
long absorption lines helps to compensate for the
moderately slow and slow permeability and the depth to
rock. An alternative method of waste disposal would be
connecting to a community disposal system. Road
design should include measures to decrease water
erosion, such as minimum grading, installing runoff and
sediment control structures, and establishing a
permanent plant cover on the side siopes.

The Gazos and Lodo soils in this complex are in
capability subclass Vle (15), nonirrigated.

Soail survey

145—Gazos-Lodo clay loams, 50 to 75 percent
slopes. These very steep soils are on mountains. Areas
are irregular in shape and range from 50 to 300 acres.
The natural vegetation is mainly annual grasses and
forbs, brush, and scattered hardwoods. Elevation ranges
from 300 to 2,000 feet. The average annual precipitation
ranges from 15 to 28 inches, and the average annual air
temperature is about 58 degrees F. The frost-free
season ranges from 250 to 350 days, depending on
location.

This complex is about 45 percent Gazos soll and 40
percent Lodo soil. Lodo soil differs from Gazos soil by
being shallow and somewhat excessively drained.

Included in this complex are a few small areas of
Diablo and Cibo clays, Los Osos loam, and soils that are
similar to Gazos soil but are deep. Also included are
areas of Lompico and McMullin loams under a dense
canopy of hardwoods. Included areas make up about 15
percent of the total acreage. At the San Luis Obispo-
Monterey county line, this complex matches with the
Monterey survey’s Millsholm-Gazos complex. The
Milisholm soll differs from Lodo soil by having lighter
colors. Millsholm soil is not extensive enough to be
included as a named soil in this survey.

The Gazos soil is moderately deep and well drained. It
formed in residual material weathered from sandstone or
shale. Typically, the surface layer is brown clay loam
about 11 inches thick. The underlying material is grayish
brown and brown clay loam 19 inches thick. Hard,
fractured sandstone is at a depth of about 30 inches.

Permeability of the Gazos soil is moderately slow, and
the available water capacity is low or moderate. Surface
runoff is very rapid, and the hazard of water erosion is
very high. The effective rooting depth ranges from 22 to
38 inches.

The Lodo soil is shallow and somewhat excessively
drained. It formed in residual material weathered from
red rock, sandstone, or shale. Typically, the surface layer
is dark brown clay loam about 12 inches thick. This is
underlain directly by hard, fractured sandstone.

Permeability of the Lodo soil is moderate, and the
available water capacity 1s very low or low. Surface
runoff is very rapid, and the hazard of water erosion is
very high. The effective rooting depth ranges from 6 to
20 inches.

Most areas of these soils are used as rangeland or
watershed.

These soils are poorly suited to rangeland. Because of
the clay loam surface layer and very steep slopes, these
solls are subject to sheet and gully erosion and soil
compaction. These problems can be reduced by grazing
when surface layer is moderately dry and by allowing
greater amounts of plant residue to remain on the
surface. Because it is shallower, the Lodo soil has less
available water capacity and less average plant
production. The Lodo soil is often overgrazed while the
Gazos soll is still underutilized. Proper placement of
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livestock watering faciliies and salt promotes good
distribution of grazing. The major forage plants are
annuals. Purple needlegrass and, in the drier areas,
foothill needlegrass are locally abundant perennial
forage grasses. Because of the shallowness of the Lodo
soil, plants mature earlier and become dry and
flammable. Dense stands of chamise often dominate
both soils, indicating a history of fire. Undesirable plants,
which indicate soil disturbance, are black sage, California
sagebrush, and tarweed. Stock trails through dense
stands of brush can improve grazing distribution by
providing better access to forage.

Most engineering practices require special design
considerations because of the very steep slopes. Road
design should include measures to decrease erosion,
such as minimum grading, installing runoff and sediment
controi structures, and establishing a permanent plant
cover on the side slopes.

The Gazos and Lodo soils in this complex are in
capability subclass Vile (15), nonirrigated.

146—Henneke-Rock outcrop complex, 15 to 75
percent slopes. This moderately steep to very steep
soil is on foothills and mountains (see fig. 10). Areas are
irregular in shape and range from 15 to 1,200 acres. The
natural vegetation 1s mainly brush, annual grasses, and
perennial grasses with a few scattered hardwoods or
conifers (see fig. 11). Elevation ranges from 1,000 to
3,000 feet. The average annual precipitation ranges from
18 to 35 inches, and the average annual air temperature
is about 58 degrees F. The frost-free season ranges
from 200 to 250 days, depending on location.

This complex is about 45 percent Henneke soil and 35
percent Rock outcrop.

Included in this complex are a few small areas of
Obispo clay and a deep soil similar to Henneke soil.
Included areas make up about 20 percent of the total
acreage.

The Henneke soil is shallow and somewhat
excessively drained. It formed in residual material
weathered from serpentine. Typically, the surface layer is
reddish brown very cobbly clay loam about 8 inches
thick. The subsoil is dark reddish brown very cobbly clay
about 11 inches thick. This is underlain by hard
serpentine rock at a depth of about 19 inches (fig. 13).

Permeability of this Henneke soil is moderately slow,
and the available water capacity is very low. Surface
runoff is rapid or very rapid, and the hazard of water
erosion is high or very high. The effective rooting depth
ranges from 10 to 20 inches.

The Rock outcrop is hard serpentine that is exposed
or near the soil surface.

Most areas of this complex are used as rangeland,
watershed, and wildlife habitat.

This complex I1s poorly suited to rangeland. Because of
the clay loam surface layer and st.ei. to very steep
slopes, the soil is subject to sheet erosion. The exposed
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Figure 13.—A profile of Henneke soil in an area of
Henneke-Rock outcrop complex, 15 to 75
percent slopes

cobbles and Rock outcrop hinder livestock movement
and increase the hazard of soil erosion. The rocks
prevent water infiltration, increasing the amount of
surface runoff. Natural terrain barriers should be utilized
as management area boundaries. The serpentine parent
matenal causes a calcium-magnesium imbalance, which
prevents the normal growth of many plants. The forage
produced on this soil is often of low palatabiiity. The
major forage plants are perennial grasses, including
squirreltail and purple needlegrass. Shrubs, such as
leather oak and manzanita, and forage, such as mast
and berries, provide wildlife cover and forage. Wildfire is
a hazard because the shrubs are often in dense stands.
Properly engineered access roads and fuel breaks can
improve livestock distribution, reducing the hazards of
soil erosion and wildfire. Undesirable plants include
locoweed and tocalote.

Most engineering practices require special design
considerations because of slope, depth to rock, and
large stones. Septic tank absorption fields should be
installed on the contour. Increasing the size of the
absorption field helps to compensate for the shaliow
depth and large stones. The placement of absorption
fields may not be possible because of the high cobble
content. Excavations for foundations and roads can be
protected from erosion by minimum grading, using runoff
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and sediment control structures, and establishing a
permanent plant cover on side slopes. The base material
may also need to be replaced with a more suitable
material.

This complex is in capability subclass Vile (15),
nonirrigated.

147—Lodo clay loam, 5 to 15 percent slopes. This
shallow, somewhat excessively drained, moderately
sloping and strongly sloping soil is on foothilis and
mountains. It formed in residual material weathered from
red rock, shale, or sandstone. Areas are irregular in
shape and range from 5 to 150 acres. The natural
vegetation is mainly brush, annual grasses, and forbs.
Elevation ranges from 300 to 3,000 feet. The average
annual precipitation ranges from 15 to 35 inches, and
the average annual air temperature is about 59 degrees
F. The average frost-free season ranges from 250 to 365
days, depending on location.

Typically, the surface layer is dark brown clay loam
about 12 inches thick. It is underlain directly by fractured,
hard sandstone. In places, this soil has a sandy loam or
loam surface layer and contains as much as 35 percent
gravel.

Included In this map unit are a few small areas of Cibo
clay, Diablo clay, Gazos clay loam, and Los Osos loam.

Permeability of this Lodo soll is moderate, and the
avallable water capacity is very low or low. Surface
runoff is medium, and the hazard of water erosion is
moderate. The effective rooting depth ranges from 6 to
20 inches.

Most areas of this soil are used as rangeland. Some
areas are used for urban development.

This soil is moderately suited to rangeland. The clay
loam surface layer is subject to gully erosion and soil
compaction. These problems can be reduced by grazing
when the surface layer is moderately dry and by
maintaining adequate plant residue on the soil surface.
The major forage plants are annuals, including burclover.
Purple needlegrass, a perennial forage grass, is locally
abundant. Because the soil is shallow and frequently
overgrazed, such shrubs as California sagebrush and
coyotebush become established. Undesirable plants,
which indicate soil disturbance, are black sage, tocalote,
and tarweed. Livestock grazing should be managed so
that the desired balance of plant species is maintained.

Some areas are becoming increasingly important for
homesite development. Special design considerations
may be required, however, for foundations and footings
because of the shallow depth to rock. Septic tank
absorption fields do not function properly on this soil.
Septic tank absorption lines should be placed on the
contour. Using sandy backfill for the trench and long
absorption lines helps to compensate for the depth to
rock. An alternative method of disposal should be
selected. If areas are to be landscaped, topsoil may
need to be imported. Excavation for local road and

Soil survey

street construction is difficult because of the hard,
fractured underlying rock. Erosion can be minimized if
minimum grading and runoff and sediment control
structures are used and a permanent plant cover is
established on side slopes.

This Lodo soll 1s In capability unit IVe-1 (15),
nonirrigated.

148—Lodo clay loam, 15 to 30 percent slopes. This
shallow, somewhat excessively drained, moderately
steep soil is on foothills and mountains. It formed in
residual matenial weathered from red rock, shale, or
sandstone. Areas are irregular in shape and range from
5 to 150 acres. The natural vegetation is mainly brush
and annual grasses and forbs. Elevation ranges from
300 to 3,000 feet. The average annual precipitation
ranges from 15 to 35 inches, and the average annual air
temperature is 59 degrees F. The average frost-free
season ranges from 250 to 365 days, depending on
location.

Typically, the surface layer is dark brown clay loam
about 12 inches thick. It is underlain directly by fractured,
hard sandstone. Some small areas of this soil have a
sandy loam or loam surface layer and contain as much
as 35 percent gravel. Some minor areas have softer
underlying rock than is typical for the series.

Included in this map unit are small areas of Cibo clay,
Diablo clay, Gazos clay loam, and Los Osos loam.

Permeability of this Lodo soil 1Is moderate, and the
available water capacity is very low or low. Surface
runoff is rapid, and the hazard of water erosion is high.
The effective rooting depth ranges from 6 to 20 inches.

Most areas of this soil are used as rangeland.

This soil is moderately suited to rangeland. The clay
loam surface layer is subject to sheet and gully erosion
and soil compaction. These problems can be reduced by
grazing when the surface layer is moderately dry and by
maintaining adequate plant residue on the soil surface.
The major forage plants are annuals, including burclover.
Purple needlegrass, a perennial forage grass, is locally
abundant. Because the soil is shallow and frequently
overgrazed, such shrubs as California sagebrush and
coyotebush become established. Undesirable plants,
which indicate soil disturbance, are black sage, tocalote,
and tarweed. Livestock grazing should be managed so
that the desired balance of plant species is maintained.

Homesite development and most other engineering
practices require special design considerations because
of the slope and shallow depth to rock. Septic tank
absorption fields do not function properly because of the
slope and the shallow depth to rock. If they are to be
used, inclusions of Gazos soils and less sloping areas
should be used as absorption field areas, or absorption
lines should be placed on the contour. Using sandy
backfill for the trench and long absorption lines helps to
compensate for the depth to rock. Excavation for road
construction is difficult because of the slope and hard,
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fractured underlying rock. Erosion can be minimized if
minimum grading and runoff and sediment control
structures are used and a permanent plant cover is
established on side slopes.

This Lodo soil is in capability subclass Vle (15),
nonirrigated.

149—Lodo clay loam, 30 to 50 percent slopes. This
shallow, somewhat excessively drained, steep soil is on
foothills and mountains. It formed in residual material
weathered from red rock, shale, or sandstone. Areas are
irregular in shape and range from 5 to 150 acres. The
natural vegetation Is mainly brush and annual grasses
and forbs. Elevation ranges from 300 to 3,000 feet. The
average annual precipitation ranges from 15 to 35
inches, and the average annual air temperature is about
59 degrees F. The average frost-free season ranges
from 250 to 365 days, depending on location.

Typically, the surface layer is dark brown clay loam
about 12 inches thick. It is underlain directly by fractured,
hard sandstone. Some small areas of this soil have a
sandy loam or loam surface layer and contain as much
as 35 percent gravel. Some minor areas have softer
underlying rock than is typical for the series.

Included in this map unit are a few small areas of Cibo
clay, Diablo clay, Gazos clay loam, and Los Osos loam.

Permeability of this Lodo soil is moderate, and the
available water capacity is very low or low. Surface
runoft 1s rapid, and the hazard of water erosion is high.
The effective rooting depth ranges from 6 to 20 inches.

Most areas of this soil are used as rangeland.

This soil is moderately suited to rangeland. The clay
loam surface layer is subject to sheet and gully erosion
and soil compaction. These problems can be reduced by
grazing when the surface layer 1s moderately dry and by
allowing greater amounts of plant residue to remain. The
major forage plants are annuals, including burclover.
Purple needlegrass and, in the drier areas, foothill
needlegrass are locally abundant perennial forage
grasses. Because the soil is shallow, plants tend to
mature early and become dry and flammable. Dense
stands of chamise often dominate this soil following fire.
Undesirable plants, which indicate soil disturbance, are
black sage, California sagebrush, and tarweed. Livestock
grazing should be managed so that the desired balance
of plant species is maintained.

Most engineering practices require special design
considerations because of the steep slopes and shallow
depth to rock. Road construction and other excavations
should include runoff and sediment control structures
and minimum grading. A more suitable base material
may need to be brought in from an outside source.
Because of the high erosion hazard, a permanent plant
cover should be maintained at all times.

This Lodo soil is In capability subclass Vie (15),
nonirrigated.
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150—L.odo clay loam, 50 to 75 percent slopes. This
shallow, somewhat excessively drained, very steep soil is
on foothills and mountains. It formed in residual material
weathered from red rock, shale, or sandstone. Areas are
irregular in shape and range from 5 to 150 acres. The
natural vegetation is mainly brush with a few areas of
annual grasses and forbs. Elevation ranges from 300 to
3,000 feet. The average annual precipitation ranges from
15 to 35 inches, and the average annual air temperature
is about 59 degrees F. The average frost-free season
ranges from 250 to 365 days, depending on location.

Typically, the surface layer is dark brown clay loam
about 12 inches thick. This is underlain directly by
fractured, hard sandstone. Some small areas of this soil
have a sandy loam or loam surface layer and contain as
much as 35 percent gravel.

Included in this map unit are a few small areas of Cibo
clay, Diablo clay, Gazos clay loam, and Los Osos loam.

Permeability of this Lodo soil is moderate, and the
available water capacity is very low or low. Surface
runoff i1s very rapid, and the hazard of water erosion is
very high. The effective rooting depth ranges from 6 to
20 inches.

Most areas of this soil are used as rangeland.

This soil is poorly suited to rangeland. Because of the
clay loam surface layer and steep slopes, this soil is
subject to sheet and gully erosion and soil compaction.
These problems can be reduced by grazing when the
surface layer is moderately dry and by allowing greater
amounts of plant residue to remain. Uniform utilization is
difficult because of the very steep slopes. Properly
engineered access roads and proper placement of
livestock watering facilities and salt promote good
distribution of grazing. The major forage plants are
annuals. Purple needlegrass and, in the drier areas,
foothill needlegrass are locally abundant perennial
forage grasses. Because the soil is shallow, plants
mature early and become dry and flammable. Dense
stands of chamise often dominate this soil following fire.
Undesirable plants, which indicate soil disturbance, are
black sage, California sagebrush, and tarweed. Livestock
grazing should be managed so that the desired balance
of plant species Is maintained.

Most engineering practices require special design
considerations because of the steep slopes and shallow
depth to rock. Road construction and other excavations
should include runoff and sediment control structures
and minimum grading. A more suitable base material
may need to be brought in from an outside source.
Because of the high erosion hazard, a permanent plant
cover should be maintained at all times.

This Lodo soil is in capability subclass Vlle (15),
nonirngated.

151—Lodo-Rock outcrop complex, 9 to 30 percent
slopes. This strongly sloping and moderately steep soil
is on foothills and mountains (fig. 14). Areas are irregular
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in shape and range from 10 to 330 acres. The natural
vegetation is mainly annual grasses and brush. Elevation
ranges from 300 to 3,000 feet. The average annual
precipitation ranges from 15 to 35 inches, and the
average annual air temperature is about 59 degrees F.
The frost-free season ranges from 250 to 365 days,
depending on location.

This compiex I1s about 55 percent Lodo soil and 40
percent Rock outcrop.

Included in this complex are a few small areas of
Chamise shaly loam, Gaviota sandy loam, Lopez very
shaly clay loam, and Santa Lucia shaly clay loam. Also
included, in the northern part of the survey area, are
Cieneba, Lompico, and McMullin loams. Included areas
make up about 5 percent of the total acreage.

The Lodo soil is shallow and somewhat excessively
drained. It formed in residual material weathered from
red rock, sandstone, or shale. Typically, the surface layer
is dark brown clay loam about 12 inches thick. This is
underlain by hard, fractured sandstone.

Figure 14.—A typical view of an area of Lodo-Aock
outcrop complex.

Soil survey

Permeability of this Lodo soil is moderate, and the
available water capacity is very low or low. Surface
runoff is medium or rapid, and the hazard of water
erosion is moderate or high. The effective rooting depth
ranges from 6 to 20 inches.

The Rock outcrop is hard sandstone, red rock, or
shale at or near the soil surface.

Most areas of this complex are used as rangeland.

This complex is moderately suited to rangeland. The
clay loam surface layer is subject to sheet erosion and
soil compaction. These problems can be reduced by
grazing when the surface layer is moderately dry and by
allowing greater amounts of plant residue to remain on
the surface. Uniform forage utilization is difficult because
of the Rock outcrop, which concentrates or channels the
flow of livestock traffic. The major forage plants are
annuals, including burclover. Browse and wildlife cover,
such as coyotebush, California coffeeberry, and
California sagebrush, are common in the very shallow
areas among the Rock outcrop. Purple needlegrass is a
locally abundant perennial forage grass. Because it is
shallow, this soil is often overgrazed, allowing such
shrubs as California sagebrush and coyotebush to
become established. Undesirable plants, which indicate
soil disturbance, are black sage, tocalote, and tarweed.
Livestock grazing should be managed so that the
desired balance of plant species is maintained. Properly
engineered access roads and proper placement of
livestock watering facilities and salt promotes good
distribution of grazing.

Homesite development and most other engineering
practices require special design considerations because
of the slope, depth to rock, and the presence of Rock
outcrop. Septic tank absorption fields do not function
properly because of the slope and the shallowness of
the soil. The absorption field trench lines should be
placed on the contour and enlarged. Local road and
street construction is difficult because of the depth to
rock and the quantity of Rock outcrop. Erosion can be
reduced if minimum grading and runoff and sediment
control structures are used and a permanent plant cover
is established on side slopes.

This complex is in capability subclass Vle (15),
nonirrigated.

152—Lodo-Rock outcrop complex, 30 to 75
percent slopes. This steep and very steep soil and
Rock outcrop are on foothills and mountains (see fig.
14). Areas are irregular in shape and range from 10 to
330 acres. The natural vegetation is mainly brush with a
few areas of annual grasses. Elevation ranges from 300
to 3,000 feet. The average annual precipitation ranges
from 15 to 35 inches, and the average annual air
temperature is about 59 degrees F. The frost-free
season ranges from 250 to 365 days, depending on
location.
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This complex is about 55 percent Lodo soil and 40
percent Rock outcrop.

Included in this map unit are a few small areas of
Chamise shaly loam, Gaviota sandy loam, Lopez very
shaly clay loam, and Santa Lucia shaly clay loam. Also
Included in the northern part of the survey area are
Cieneba loam, Lompico loam, and McMullin loam.
Included areas make up about 5 percent of the total
acreage. At the San Luis Obispo-Monterey county line, a
small area of this complex matches with Monterey’s
McMullin-Plaskett complex. A natural vegetation break
occurs where these two complexes meet. The McMuliin-
Plaskett complex has a denser vegetative cover and a
cooler soll temperature than the Lodo-Rock outcrop
compiex. These complexes are similar in most other
respects.

The Lodo soil is shallow and somewhat excessively
drained. It formed in residual material weathered from
red rock, sandstone, or shale. Typically, the surface layer
is dark brown clay loam about 12 inches thick. This is
underlain by hard, fractured sandstone.

Permeability of this Lodo soil is moderate, and the
available water capacity is very low or low. Surface
runoff is rapid or very rapid, and the hazard of water
erosion is high or very high. The effective rooting depth
ranges from 6 to 20 inches.

The Rock outcrop is hard sandstone, red rock, or
shale at or near the surface.

Most areas of this map unit are used as rangeland.

This complex is poorly suited to rangeland. Because of
its clay loam surface layer and steep slopes, the Lodo
soil is subject to sheet erosion and soil compaction.
These problems can be reduced by grazing when the
surface layer 1s moderately dry and by allowing greater
amounts of plant residue to remain on the surface.
Uniform forage utilization is difficult because the steep
slopes and Rock outcrop concentrate or channel the
flow of livestock traffic. The major forage plants are
annuals. Browse and wildlife cover, such as coyotebush,
California coffeeberry, and California sagebrush, are
common in the very shallow areas among the Rock
outcrop. Purple needlegrass and, in the driest areas,
foothill needlegrass are locally abundant perennial
forage grasses. Because the soil is shallow, plants tend
to mature early and become dry and flammable. Dense
stands of chamise often dominate the soil following fire.
Undesirable plants, which indicate soil disturbance, are
black sage, California sagebrush, and tocalote. Livestock
grazing should be managed so that the desired balance
of plant species is maintained. Properly engineered
access roads and proper placement of livestock watering
facilities and salt promote good distribution of grazing.

Most engineering practices require special design
considerations because of the steep and very steep
slopes, shallow depth to rock, and presence of Rock
outcrop. Because of the high or very high erosion
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hazard, a permanent plant cover should be maintained at
all times.

This complex 1s in capability subclass Vlle (15),
nonirngated.

153—Lompico-McMullin loams, 15 to 30 percent
slopes. These moderately steep soils are on foothills
and mountains. Areas are Irregular in shape and range
from 30 to 310 acres. The natural vegetation is mainly
hardwoods with small areas of annual grasses and forbs.
Elevation ranges from 400 to 3,000 feet. The average
annual precipitation ranges from 25 to 45 inches, and
the average annual air temperature ranges from 54 to 57
degrees F. The frost-free season ranges from 250 to
300 days, depending on location.

This complex is about 45 percent Lompico soil and 20
percent McMullin soil. Lompico soil differs from McMullin
soil by being moderately deep to softer sandstone.

Included in this complex are minor areas of soils on
lesser slopes, Gazos and Lodo clay loams, Los Osos
loam, and Rock outcrop. Also included are soils that are
similar to Lompico soil but differ by being very gravelly
throughout, underlain by harder bedrock, or deeper to
the bedrock; solls like McMullin soil that have soft
bedrock; and areas that are very gravelly. Included areas
make up about 35 percent of the total acreage.

The Lompico soil is moderately deep and well drained.
It formed in residual material weathered from sandstone
or shale. Typically, the surface layer 1s brown loam about
17 inches thick. The underlying material to a depth of
about 32 inches is ight brownish gray loam. This lies
directly over firm, fractured sandstone. Some areas have
a sandy loam or clay loam surface layer that is 15 to 30
percent clay.

Permeability of this Lompico soil 1s moderate, and the
available water capacity is low or moderate. Surface
runoff is rapid, and the hazard of water erosion is high.
The effective rooting depth ranges from 20 to 40 inches.

The McMullin soil is shallow and somewhat
excessively drained. It formed in residual material
weathered from sandstone or shale. Typically, the
surface layer is grayish brown gravelly loam about 15
inches thick. This is underiain by fractured, hard
sandstone. Some small areas have a sandy loam
surface layer and contain as much as 35 percent gravel.

Permeability of the McMullin soil is moderate, and the
available water capacity is very low or iow. Surface
runoff is rapid, and the hazard of water erosion is high.
The effective rooting depth ranges from 12 to 20 inches.

Most areas of these soils are used for watershed.
Some small areas are used as rangeland.

These soils are poorly suited to rangeland.
Compaction, the erosion hazard, and a predominance of
woody species are the main limitations. Compaction and
the erosion hazard can be reduced by grazing when the
surface layer is moderately dry and by allowing greater
amounts of plant residue to remain on the soil surface.
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Most areas of this map unit are in tree vegetation.
However, if woody plants can be economically managed
to create open areas, Lompico soil produces a good
cover of desirable grasses and forbs. McMullin soil is too
shallow and droughty to allow good forage production.
Forage plants are annual grasses supplemented by
burclover and other annual legumes. Woody plants
include live oak, California-laurel, and toyon. Care should
be taken to maintain a good plant cover that will protect
this watershed area from erosion.

The Lompico soil is suited to live oak and California-
laurel. A net volume of 3,722 cubic feet of wood fiber per
acre has been measured on this soil. The main concern
in producing and harvesting wood is erosion. Erosion
control is essential.

Rural homesite development must take into
consideration the shallow depth to rock of the McMullin
soil and the slope and low strength of both soils. Septic
tank absorption fields do not function properly on these
soils. Trench lines should be placed on the contour, and
the size of the filter field may need to be increased.
Footing and foundation designs must be adapted to the
slope. Because of the low strength, base material for
local roads may need to be removed or covered with a
more suitable material, or a high degree of compaction
and moisture control must be maintained. Erosion can
be reduced by minimum grading, using runoff and
sediment control structures, and maintaining a
permanent plant cover on side slopes.

The Lompico and McMullin soils in this complex are in
capability unit IVe-1 (15), nonirrigated.

154—Lompico-McMullin loams, 30 to 75 percent
slopes. These steep and very steep soils are on foothills
and mountains. Areas are irregular in shape and range
from 10 to 600 acres. The natural vegetation is mainly
hardwoods with small areas of annuai grasses or brush.
Elevation ranges from 400 to 3,000 feet. The average
annual precipitation ranges from 25 to 45 inches, and
the average annual air temperature ranges from 54 to 57
degrees F. The frost-free season ranges from 250 to
300 days, depending on location.

This complex is about 45 percent Lompico soil and 20
percent McMullin soil. Lompico soil differs from McMullin
soil by being moderately deep to softer sandstone.

Included in this complex are minor areas of Gazos
clay loam, Los Osos loam, Lodo clay loam, and Rock
outcrop. Also included are small areas of soils that are
similar to Lompico soil but are deeper or underiain by
harder rock and areas where the rock underlying
McMullin soil is softer than is typical of the series. Some
areas have soils that are similar to Lompico and
McMullin soils but are very gravelly throughout. inciuded
areas make up about 35 percent of the total acreage. At
the San Luis Obispo-Monterey county line, this complex
joins to the Monterey survey’s Los Gatos map unit. The

Soil survey

Los Gatos soil differs from Lompico soil by having a
higher base saturation.

The Lompico soil is moderately deep and well drained.
It formed in residual material weathered from sandstone
or shale. Typically, the surface layer 1s brown loam about
17 inches thick. The underlying material to a depth of
about 32 inches is light brownish gray loam. This is
underlain by firm, fractured sandstone. Some areas have
a sandy loam or clay loam surface layer that is 15 to 30
percent clay.

Permeability of the Lompico soil is moderate, and the
available water capacity is low or moderate. Surface
runoff is rapid or very rapid, and the hazard of water
erosion is high or very high. The effective rooting depth
ranges from 20 to 40 inches.

The McMullin soil is shallow and somewhat
excessively drained. It formed in residual material
weathered from sandstone or shale. Typically, the
surface layer is grayish brown gravelly loam about 15
inches thick. This is underlain by hard, fractured
sandstone. Some small areas have a sandy loam
surface layer and contain as much as 35 percent gravel.

Permeability of the McMullin soil is moderate, and the
available water capacity is very low or low. Surface
runoff is rapid, and the hazard of water erosion is high.
The effective rooting depth ranges from 12 to 20 inches.

Most areas of these soils are used as watershed and
wildlife habitat. Some small areas are used as rangeland.

These soils are poorly suited to rangeland.
Compaction, the erosion hazard, and a predominance of
woody plants are the main limitations. Compaction and
the erosion hazard can be reduced by grazing when the
surface layer is moderately dry and by allowing greater
amounts of plant residue to remain on the soil surface.
Most areas of this map unit are in tree vegetation.
However, if woody plants can be economically managed
to create open areas, Lompico soil produces a good
cover of desirable grasses and forbs. McMullin soil Is too
shallow and droughty to allow good forage production.
Forage plants consist of annual grasses supplemented
by burclover and other annual legumes. Woody plants
include live oak, California-laurel, and toyon. Care should
be taken to maintain a good plant cover that will protect
this watershed area from erosion.

The Lompico soil is suited to live oak and California-
laurel. A net volume of 3,722 cubic feet of wood fiber per
acre has been measured on this soil. The main concerns
in producing and harvesting wood are erosion and the
steep and very steep slopes. The steepness of slope
limits the kind of equipment that can be used in
woodland management. Erosion control is essential.

Rural homesite development and most other
engineering practices require special design
considerations because of the steep and very steep
slopes, the erosion hazard, depth to rock, and low
strength of these soils. Footing and foundation designs
must be adapted to the slope. Septic tank absorption
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fields do not function properly on these soils. Trench
lines should be placed on the contour, and the size of
the filter field may need to be increased. Road
construction and other excavations should include runoff
and sediment control structures and minimum grading. A
more suitable base material may need to be brought in
from an outside source.

The Lompico and McMullin soils in this complex are in
capability subclass Vlie (15), nonirrigated.

155—L.opez very shaly clay loam, 9 to 30 percent
slopes. This shallow, somewhat excessively drained,
strongly sloping and moderately steep soil is on foothills
and mountains. It formed in residual material weathered
from hard shale. Areas are irregular in shape and range
from 15 to 320 acres. The natural vegetation is mainly
brush, annual grasses and forbs, and scattered
hardwoods and Digger pine. Elevation ranges from 300
to 3,000 feet. The average annual precipitation ranges
from 16 to 20 inches, and the average annual air
temperature is about 58 degrees F. The average frost-
free season ranges from 210 to 300 days, depending on
location.

Typically, the surface layer is gray very shaly clay loam
about 18 inches thick. This is underlain by hard shale.
Some small areas have a very shaly loam surface layer.

Included in this map unit are a few small areas of
Lodo clay loam, Los Osos loam, Rock outcrop, and
Santa Lucia very shaly clay loam.

Permeability of this Lopez soil is moderate, and the
available water capacity is very low. Surface runoff is
medium or rapid, and the hazard of water erosion is
moderate or high. The effective rooting depth ranges
from 6 to 20 inches.

Most areas of this soil are used as rangeland.

This soil is poorly suited to rangeland. The very shaly
clay loam surface layer is subject to sheet erosion, which
increases the concentration of shale fragments on the
soil surface. The shale fragments hinder both natural
reseeding and range seeding. Some areas have been
cleared for range use, and some areas have been
cleared by wildfire and currently have barren areas of
upturned strata of shale. The maintenance of adequate
plant cover helps to control soil erosion. The major
forage plants are annuals. Buckbrush is common and is
browsed by both wildlife and livestock. Scattered areas
of hardwoods consist of live oak. Wildfire is a hazard
because dense brush stands of manzanita or chamise
are common. Fire access roads and fuel management
programs can reduce the extensiveness and damaging
effects of wildfire and encourage livestock grazing in
areas where access is limited. Undesirable plants include
black sage and California sagebrush.

Some areas are increasingly important for homesite
development. Special design considerations may be
required because of the shallow depth to rock and slope.
Septic tank absorption fields do not function properly on
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this soil. Absorption lines should be long and placed on
the contour. An alternative method of waste disposal
should be selected. If areas are to be landscaped,
topsoill may need to be imported. Excavation for local
road and street construction is difficult because of the
hard, fractured underiying rock. Erosion can be reduced
if minimum grading and runoff and sediment control
structures are used and a permanent plant cover I1s
established on side slopes.

This Lopez soil is in capability subclass Vile (15),
nonirrigated.

156—Lopez very shaly clay loam, 30 to 75 percent
slopes. This shallow, somewhat excessively drained,
steep and very steep soil is on mountains. It formed in
residual material weathered from hard shale. Areas are
irregular in shape and range from 10 to 3,500 acres. The
natural vegetation is mainly brush, annual grasses and
forbs, and scattered hardwoods. Elevation ranges from
300 to 3,000 feet. The average annual precipitation
ranges from 16 to 20 inches, and the average annual air
temperature is about 58 degrees F. The average frost-
free season ranges from 210 to 300 days, depending on
location.

Typically, the surface layer is gray very shaly clay loam
about 18 inches thick. This is underlain by hard shale.
Some small areas have a very shaly loam surface layer.

Included in this map unit are a few small areas of
Lodo clay loam, Los Osos loam, Rock outcrop, and
Santa Lucia very shaly clay loam.

Permeability of this Lopez soil is moderate, and the
available water capacity is very low. Surface runoff is
rapid or very rapid, and the hazard of water erosion is
high or very high. The effective rooting depth ranges
from 6 to 20 inches.

Most areas of this soil are used as rangeland.

This soil is poorly suited to rangeland. Because of the
very shaly clay loam surface layer and steep slopes, the
soil 1s subject to sheet erosion, which increases the
concentration of shale fragments on the soil surface.
The shale fragments hinder both natural reseeding and
range seeding. Some areas have been cleared by
wildfire and currently have barren areas of upturned
strata of shale. The maintenance of adequate plant
cover helps to control soil erosion. The major forage
plants are annuals. Buckbrush is common and is
browsed by both wildlife and livestock. Scattered areas
of hardwoods consist of live oak. Wildfire is a hazard
because dense brush stands of manzanita or chamise
are common. Fire access roads and fuel management
programs can reduce the extensiveness and the
damaging effects of wildfire and encourage livestock
grazing in areas where access is limited. Undesirable
plants include black sage and California sagebrush.

Most engineering practices require special design
considerations because of the steep and very steep
slopes and the shallow depth to rock. Because of the
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high or very high erosion hazard, a permanent plant
cover should be maintained at all times.

This Lopez soil is in capability subclass Vile (15),
nonirrigated.

157—Lopez-Rock outcrop complex, 75 to 100
percent slopes. This extremely steep soil is on
mountains. Areas are irregular in shape and range from
30 to 700 acres. The natural vegetation is mainly brush.
Elevation ranges from 1,000 to 3,000 feet. The average
annual precipitation ranges from 16 to 20 inches, and
the average annual air temperature is about 58 degrees
F. The frost-free season ranges from 210 to 300 days,
depending on location.

This complex is about 60 percent Lopez soil and about
35 percent Rock outcrop.

Included in this complex are a few small areas of
Santa Lucia very shaly clay loam and Lopez soils that
have slopes of less than 75 percent. Included areas
make up about 5 percent of the total acreage.

The Lopez soil is shallow and somewhat excessively
drained. It formed in residual material weathered from
shale. Typically, the surface layer is gray very shaly clay
loam about 18 inches thick. This is underlain by hard
shale. Some small areas of this soil have a very shaly
loam surface layer.

Permeability of the Lopez soil is moderate, and the
available water capacity 1s very low. Surface runoff is
very rapid, and the hazard of water erosion is very high.
The effective rooting depth ranges from 6 to 20 inches.

The Rock outcrop 1s exposed hard, acid shale.

Most areas of this complex are used as watershed.

This complex is poorly suited to rangeland. Because of
its very shaly clay loam surface texture and extremely
steep slopes, the Lopez soil is subject to sheet erosion,
which increases the concentration of shale fragments on
the soil surface. The shale fragments hinder natural
reseeding. Some areas have been cleared by wildfire
and currently have barren areas of upturned strata of
shale. The maintenance of an adequate plant cover
helps to contro! soil erosion. Natural terrain features
common to this soil should be utilized as livestock
management area boundaries. The major forage plants
are annuals. Buckbrush is common and browsed by both
wildlife and livestock. Wildfire is a hazard because dense
brush stands of manzanita or chamise are common. Fire
access roads and fuel management programs can
reduce the extensiveness and the damaging effects of
wildfire and encourage livestock grazing in areas where
access is limited. Undesirable plants include black sage
and California sagebrush.

Most engineering practices are very difficult to
accomplish because of the extremely steep slopes. A
permanent plant cover should be maintained on this soil
at all times to protect this watershed area from erosion.

This complex is in capability subclass Vlle (15),
nonirrigated.

Soil survey

158—Los Osos loam, 5 to 9 percent slopes. This
moderately deep, well drained, gently rolling soil is on
foothills and mountain ridgetops. It formed in residual
material weathered from sandstone or shale. Areas are
irregular in shape and range from 5 to 150 acres. The
natural vegetation is mainly annual grasses and forbs.
Elevation ranges from 100 to 2,000 feet. The average
annual precipitation ranges from 15 to 25 inches, and
the average annual air temperature ranges from 56 to 59
degrees F. The average frost-free season ranges from
275 to 350 days, depending on location.

Typically, the surface layer is brown loam about 14
inches thick. The subsoil is yellowish brown clay and
light yellowish brown clay loam to a depth of about 32
inches. The underlying material is pale yellow sandy
loam to a depth of 39 inches. Weathered, fractured
sandstone is at a depth of 39 inches. A few areas have
a clay loam surface layer.

Included in this map unit are small areas of Cibo and
Diablo clays, Gazos and Lodo clay loams, Millsap loam,
Rock outcrop, and Los Osos soils that have slopes of 9
to 15 percent. Also included are a few areas where the
underlying rock is harder than is typical for the series.

Permeability of this L.os Osos soil is slow, and the
available water capacity is low or moderate. Surface
runoff is medium, and the hazard of water erosion is
moderate. The effective rooting depth ranges from 20 to
40 inches. This soil has high shrink-swell potential in the
subsoil.

Most areas of this soil are used as rangeland or for
small grains and hay crops. Some areas are used for
urban development.

The most common dryfarmed crops are small grains,
barley hay, and oat hay. Management practices that
include crop rotation, cover crops, fertilization, crop
residue utilization, and proper tillage help to maintain soil
tilth, structure, fertility, and water holding capacity. Tilled
areas should be worked on the contour or across the
slope to reduce erosion. Stubble and crop residue left in
place after harvest helps to control erosion. Structural
measures, such as grassed waterways and water
diversions, are sometimes necessary to control erosion.

This soil is well suited to rangeland. The clay subsoil
restricts movement of water and penetration of plant
roots. The clay subsoil and the loam surface layer make
this soil subject to gully erosion. This increases the
importance of maintaining a permanent plant cover and
leaving adequate plant residue on the soil surface.
Grazing should be delayed until the soil has drained
sufficiently and is firm enough to withstand trampling by
livestock. Well established forage plants, with roots
penetrating into the clay subsoil, commonly produce
quality forage into June. This soil is typically under
annual grasses. Protected drainageways have a canopy
of live oak with an understory of shrubs. These shrubs,
which include blue elderberry, bush monkeyflower, toyon,
and California coffeeberry, provide browse, fruit, and
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cover for many kinds of wildlife. The major forage plants
are annuals, including burclover and other annual
legumes. Purple needlegrass is a perennial forage that is
abundant in many areas. Undesirable plants include
coyotebush, California sagebrush, and tocalote. Near the
coast, milkthistle and mustard are undesirable and
increase following soil disturbance. If the range is
overgrazed, the proportion of preferred forage plants
decreases and the proportion of less preferred plants
increases. Livestock grazing should be managed so that
the desired balance of plant species is maintained.

This soil is increasingly important for urban
development. Foundations and footings should be
designed to offset the high shrink-swell potential of the
clay subsoil. The low strength of the subsoil can require
that the subgrade be removed and replaced with a more
suitable material and that a high degree of compaction
and moisture control be maintained before constructing
foundations. Local roads and streets can also require
special design considerations so that maintenance is
minimized. Septic tank absorption fields do not function
properly because of the slow permeability of the subsoil
and the depth to rock. Absorption lines should be placed
below the slowly permeable layer. Increasing the size of
the absorption area helps to compensate for the slow
permeability and depth to rock. If pond reservoir areas
are located on this soil, the slope limits the storage
potential, and the moderate depth to rock can cause
seepage problems. This soill, if used for embankments,
dikes, and levees, requires a high degree of compaction
and moisture control. It is poor as a borrow area
because of the depth to rock. When irngated, controlling
the amount of water applied prevents excessive runoff.
Because of the slope and the slow permeability and
moderate rooting depth, sprinkier or drip methods of
irrigation are best suited to this soil.

This Los Osos soil is in capability units ille-3 (15),
irrigated and nonirrigated.

159—Los Osos loam, 9 to 15 percent slopes. This
moderately deep, well drained, roling soil is on foothills
and mountain rndgetops. It formed in residual material
weathered from sandstone or shale. Areas are irregular
in shape and range from 5 to 150 acres. The natural
vegetation is mainly annual grasses and forbs with some
areas of hardwoods in drainageways. Elevation ranges
from 100 to 2,000 feet. The average annual precipitation
ranges from 15 to 25 inches, and the average air
temperature ranges from 56 to 59 degrees F. The
average frost-free season ranges from 275 to 350 days,
depending on location.

Typically, the surface layer is brown loam about 14
inches thick. The subsoll 1s yellowish brown clay and
light yellowish brown clay loam to a depth of 32 inches.
The underlying material is pale yellow sandy loam to a
depth of 39 inches. Weathered, fractured sandstone is at
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a depth of 39 inches. A few areas have a clay loam
surface layer.

Included in this map unit are small areas of Cibo and
Diablo clays, Gazos and Lodo clay loams, Millsap loam,
Rock outcrop, and Los Osos soils that have slopes of
fess than 9 percent and more than 15 percent.

Permeability of this Los Osos soil is slow, and the
available water capacity is low or moderate. Surface
runoff is medium, and the hazard of water erosion is
moderate. The effective rooting depth ranges from 20 to
40 inches. This soil has high shrink-swell potential in the
subsoil and is subject to slippage when saturated.

Most areas of this soil are used as rangeland. Some
areas are used for urban development.

This soil is well suited to rangeland. The clay subsoil,
however, restricts uniform movement of water and
penetration of plant roots. The clay subsoil and the loam
surface layer make this soil subject to gully erosion. This
increases the importance of maintaining a permanent
plant cover and leaving adequate plant residue on the
soil surface. Grazing should be delayed until the soil has
drained sufficiently and is firm enough to withstand
trampling by livestock. Well established forage plants
that have roots penetrating into the clay subsoil can
produce quality forage into June. This soil is typically
under annual grasses. Protected drainageways have an
overstory of live oak with an understory of shrubs. These
shrubs, which include biue elderberry, bush
monkeyflower, toyon, and California coffeeberry, provide
browse, fruit, and cover for many kinds of wildlife. The
major forage plants are annuals, including burclover and
other annual legumes. Purple needlegrass is a perennial
forage that is abundant in many areas. Undesirable
plants include coyotebush, California sagebrush, and
tocalote. Near the coast, milkthistle and mustard are
undesirable and increase following soil disturbance. If
the range is overgrazed, the proportion of preferred
forage plants decreases and the proportion of less
preferred plants increases. Livestock grazing should be
managed so that the desired balance of plant species is
maintained.

This soil is increasingly important for urban
development. Foundation and footings should be
designed to offset the high shrink-swell potential of the
clay subsoil. The low strength of the subsoil can require
that the subgrade be removed and replaced with a more
suitable material and that a high degree of compaction
and moisture control be maintained before constructing
foundations. Local roads and streets can require special
design considerations so that maintenance is minimized.
Septic tank absorption fields do not function properly
because of the slow permeability of the subsoil and
depth to rock. Absorption lines shouid be placed below
the slowly permeable layer. Increasing the size of the
absorption area helps to compensate for the slow
permeability and depth to rock. If pond reservoir areas
are located on this soil, the slope limits storage potential
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and the depth to rock can cause seepage problems.
This soil, if used for embankments, dikes, and levees,
requires a high degree of compaction and moisture
control. It is poor as a borrow area because of the depth
to rock. When irnigated, controliing the amount of water
applied prevents excessive runoff. Because of the slope,
the slow permeability, and the moderate rooting depth,
sprinkler or drip irrigation methods of irrigation are best
suited to this soil.

This Los Osos soil 1s in capabilty units llle-3 (15),
irrigated and nonirngated.

160—Los Osos loam, 15 to 30 percent slopes. This
moderately deep, well drained, moderately steep soil is
on foothills and mountain ridgetops. It formed in residual
material weathered from sandstone or shale. Areas are
irregular in shape and range from 10 to 300 acres. They
are normally dissected by drainageways. The natural
vegetation is mainly annual grasses and forbs with brush
in a few areas. Hardwoods are normally along
drainageways. Elevation ranges from 100 to 3,000 feet.
The average annual precipitation ranges from 15 to 35
inches, and the average annual air temperature ranges
from 56 to 59 degrees F. The average frost-free season
ranges from 275 to 350 days, depending on location.

Typically, the surface layer is brown loam about 14
inches thick. The subsoil i1s yellowish brown clay and
light yellowish brown loam to a depth of 32 inches. The
underlying material is pale yellow sandy loam to a depth
of 39 inches. It lies directly over weathered, fractured
sandstone. A few areas have a clay loam surface layer
or are deeper to harder rock.

Included in this map unit are small areas of Cibo and
Diablo clays, Gazos and Lodo clay loams, Millsap loam,
Rock outcrop, and Los Osos soils on slopes of less than
15 percent or more than 30 percent. Also included are
Lompico and McMullin soils, which normally occur in
areas of dense hardwood canopy.

Permeability of this Los Osos soil is slow, and the
available water capacity is low or moderate. Surface
runoff is rapid, and the hazard of water erosion is high.
The effective rooting depth ranges from 20 to 40 inches.
This soil has high shrink-swell potential in the subsoll
and is subject to slippage when wet.

Most areas of this soil are used as rangeland. Some
areas are also used for urban development.

This soil is well suited to rangeland. The clay subsaoil,
however, restricts uniform movement of water and
penetration of plant roots. The clay subsoil and the
moderately steep slopes and loam surface layer make
this soll subject to guily erosion, increasing the
importance of maintaining a permanent plant cover and
leaving adequate plant residue on the soil surface.
Grazing should be delayed until the soil has drained
sufficiently and 1s firm enough to withstand trampling by
livestock. Well established forage plants that have roots
penetrating into the clay subsoil can produce quality
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forage into June. This soil I1s typically under annual
grasses. Protected drainageways have an overstory of
live oak with an understory of shrubs. These shrubs,
which include blue elderberry, bush monkeyflower, toyon,
and California coffeeberry, provide browse, fruit, and
cover for many kinds of wildlife. The major forage plants
are annuals, including burclover and other annual
legumes. Purple needlegrass is a perennial forage that is
abundant in many areas. Undesirable plants include
coyotebush, California sagebrush, and tocalote. Near the
coast, milkthistle and mustard are undesirable and
increase following soil disturbance. If the range is
overgrazed, the proportion of preferred forage plants
decreases and the proportion of less preferred plants
increases. Livestock grazing should be managed so that
the desired balance of plant species is maintained.

Urban development is increasingly important on this
soil. Foundations and footings should be designed to
offset the moderately steep slopes, the high shrink-swell
potential, and the low strength of the clay subsoil. These
soil characteristics can require that the subgrade be
removed and replaced with a more suitable material or
that a high degree of compaction and moisture control
be maintained. Local roads and streets can require
special design considerations so that maintenance 1s
minimized. The high erosion hazard can be reduced by
minimum grading, using runoff and sediment control
structures, and establishing a permanent plant cover on
side slopes. Septic tank absorption fields do not function
properly because of the slope, slow permeability of the
subsoil, and the depth to rock. Absorption lines should
be placed on the contour and below the slowly
permeable layer. Increasing the size of the absorption
field helps to compensate for the slow permeability.

This Los Osos soil is in capability unit Ve-1 (15),
nonirrigated.

161—Los Osos loam, 30 to 50 percent slopes. This
moderately deep, well drained, steep soil is on foothills
and mountain ridgetops. It formed in residual material
weathered from sandstone or shale. Areas are irregular
in shape and range from 10 to 150 acres. They are
normally dissected by drainageways. The natural
vegetation is mainly annual grasses and forbs with brush
In a few areas. Hardwoods are normally along
drainageways. Elevation ranges from 100 to 3,000 feet.
The average annual precipitation ranges from 15 to 35
inches, and the average annual air temperature ranges
from 56 to 59 degrees F. The average frost-free season
ranges from 275 to 350 days, depending on location.

Typically, the surface layer is brown loam about 14
inches thick. The subsoil is yellowish brown clay and
light yellowish brown clay loam to a depth of 32 inches.
The underlying material is pale yellow sandy loam to a
depth of 39 inches. This lies directly over weathered,
fractured sandstone. A few areas have a clay loam
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surface layer, are deeper, or are underlain by harder
rock.

Included in this map unit are small areas of Cibo and
Diablo clays, Gazos and Lodo clay loams, Rock outcrop,
and Los Osos soils that have slopes of less than 30
percent or more than 50 percent. Lompico and McMullin
soils normally are in areas of dense hardwood canopy.

Permeability of this Los Osos soil is slow, and the
available water capacity is low or moderate. Surface
runoff is rapid, and the hazard of water erosion is high.
The effective rooting depth ranges from 20 to 40 inches.
This soil has high shrink-swell potential in the subsoil
and is subject to slippage when wet.

Most areas of this soil are used as rangeland.

This soil is moderately suited to rangeland. The clay
subsoil restricts uniform penetration of plant roots. The
steep slopes, the loam surface layer, and the clay
subsoil make this soil subject to gully erosion. This
hazard increases the importance of maintaining a
permanent plant cover and leaving adequate plant
residue on the soil surface. Grazing should be delayed
until the soil has drained sufficiently and is firm enough
to withstand trampling by livestock. Well established
forage plants that have roots penetrating into the clay
subsoll can produce quality forage into June. This soil is
typically under annual grasses. Drainageways have an
overstory of live oak and an understory of shrubs. These
shrubs, which include blue elderberry, bush
monkeyflower, toyon, and California coffeeberry, provide
browse, fruit, and cover for many kinds of wildlife. Purple
needlegrass is a perennial forage that is abundant in
many areas. Undesirable plants include coyotebush,
California sagebrush, and tocalote. Near the coast,
milkthistle and mustard are undesirable and increase
following soil disturbance. If the range is overgrazed, the
proportion of preferred forage plants decreases and the
proportion of less preferred plants increases. Livestock
grazing should be managed so that the desired balance
of plant species is maintained.

Urban development and most other engineering
practices require special design considerations because
of the erosion hazard, steep slopes, depth to rock, and
the high shrink-swell potential, low strength, and slow
permeability of the subsoil. The high erosion hazard can
be reduced by minimum grading, installing runoff and
sediment control structures, and establishing a
permanent plant cover on side slopes. Foundations and
footings can require special designs to help overcome
the high shrink-swell potential of the clay subsoil.
Subgrade or base material should be replaced or
covered with suitable soil. Care should be taken to avoid
removal of the surface layer on areas that are to be
landscaped so that the clay subsoil is not exposed.
Septic tank absorption lines should be placed on the
contour and below the slowly permeable layer.
Increasing the size of the absorption area helps to
compensate for the slow permeability.
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This Los Osos sail is in capability subclass Ve (15),
nonirrigated.

162—Los Osos-Diablo complex, 5 to 9 percent
slopes. These gently rolling soils are on foothills and
mountain ridgetops. Areas are irregular in shape and
range from 10 to 350 acres. The natural vegetation is
mainly annual grasses and forbs. Elevation ranges from
200 to 1,500 feet. The average annual precipitation
ranges from 15 to 25 inches, and the average annual air
temperature is about 59 degrees F. The average frost-
free season ranges from 275 to 350 days, depending on
location.

This complex is about 35 percent Los Osos soil and
30 percent Diablo soil. The Diablo soil differs from the
Los Osos soil by being deep and having a clay texture
throughout.

Included in this complex are smali areas of Cibo clay,
Lodo clay loam, and Millsap loam. Also included are a
few areas of soils that are similar to Los Osos soils but
are deeper or are underiain by harder rock. Included
areas make up about 35 percent of the total acreage.

The Los Osos soil is moderately deep and well
drained. It formed in residual material weathered from
sandstone or shale. Typically, the surface layer is brown
loam about 14 inches thick. The subsoil is yellowish
brown clay and light yellowish brown clay loam about 18
inches thick. This is underlain by pale yellow sandy loam
to a depth of 39 inches. Weathered, fractured sandstone
is at a depth of 39 inches. Some areas have a clay loam
surface layer.

Permeability of the Los Osos soil is slow, and the
available water capacity is low or moderate. Surface
runoff is medium, and the hazard of water erosion is
moderate. The effective rooting depth ranges from 20 to
40 inches. This soil has high skrink-swell potential in the
subsaoil.

The Diablo soil is deep and well drained. It formed in
residual material weathered from sandstone, shale, or
mudstone. Typically, the surface layer is very dark gray
clay about 38 inches thick. The underlying material to a
depth of about 58 inches is olive gray clay. Below this is
weathered mudstone. This soil is neutral in the surface
layer and becomes moderately alkaline and calcareous
as depth increases. Some areas have a clay loam or
silty clay surface layer.

Permeability of the Diablo soil is slow, and the
available water capacity is moderate to very high.
Surface runoff is medium, and the hazard of water
erosion is slight. The effective rooting depth ranges from
45 to 58 inches. This soil has high shrink-swell potential.

Most areas of these soils are used for hay crops and
small grains or as rangeland. A few areas are used for
urban development.

The most common dryfarmed crops are grain barley
and oat hay. Management practices that include crop
rotation, cover crops, fertilization, crop residue utilization,
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and proper tillage help to maintain soil tilth, structure,
fertility, and water holding capacity. Tilled areas should
be worked on the contour or across the slope if contour
farming 1s not possible. Leaving stubble and crop residue
in place after harvest helps to control erosion. Structural
measures, such as grassed waterways and water
diversions, help to control erosion. The Diablo soils are
difficult to work when excessively wet or dry. Tillage
operations should be timed to periods when soil moisture
is shghtly below field moisture capacity.

These soils are well suited to rangeland. The clay
subsoil of the Los Osos soil, however, restricts uniform
movement of water and penetration of plant roots. The
clay subsoil and the loam surface layer make this soil
subject to gully erosion. For this reason, it is important to
maintain a permanent plant cover and leave adequate
plant residue on the soil surface. The clay texture of the
Diablo soil increases the hazard of soif compaction. This
hazard can be reduced by grazing when the surface
layer is moderately dry. The clay texture of Diablo soil
and the Los Osos subsoll influences a rather long, slow
growing forage season.

These soils are typically under annual grasses,
although the Los Osos soil occasionally supports groves
of live oak and such understory plants as bush
monkeyflower, blue elderberry, and California peony.
Major forage components on both soils include burclover
and other annual legumes. Purple needlegrass produces
over 50 percent of the dry weight forage in many areas.
Undesirable plants include coyotebush, black sage, and
cheeseweed. Near the coast, milkthistle, poison-
hemlock, and mustard are undesirable and increase
following soil disturbance, especially on the Diablo soil. If
the range is overgrazed, the proportion of preferred
forage plants decreases and the proportion of less
preferred plants increases. Livestock grazing should be
managed so that the desired balance of plant species I1s
maintained.

These soils are increasingly important for urban
development. The main imitations are high shrink-swell
potential, low strength, and slow permeability. The high
clay content of the Diablo soil and the Los Osos subsoil
makes these solls hard to pack. These limitations can
require special design considerations for urban
development and most other engineering practices.
Foundations and footings should be designed to offset
these limitations. Septic tank absorption fields do not
function properly because of slow permeability and depth
to rock. The use of sandy backfil! for the trench and long
absorption lines heips to compensate for these
limitations.

Local road and street design can require that the base
material be replaced or covered with a more suitable
material in order to minimize maintenance. If pond
reservoir areas are located on these soils, the slope
limits storage potential, and the depth to rock of the Los
Osos soil can create seepage problems. The high shrink-
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swell potential, low strength, and hardness to pack make
these soils a poor material for the construction of
embankments, dikes, and levees. This can be corrected
by using a more suitable base material, carefully placing
the material in the embankment, mixing the soil with
more desirable material, and maintaining a high degree
of compaction and moisture control. When irrigated,
controlling the amount of water applied prevents
excessive runoff. Because of the slope and slow
permeability, sprinkler or drip methods of irrigation are
best suited to these soils.

The Los Osos and Diablo soils in this complex are in
capability units llle-3 (15), irngated and nonirrigated.

163—Los Osos-Diablo complex, 9 to 15 percent
slopes. These rolling soils are on foothills and mountain
ridgetops. Areas are irregular in shape and range from
10 to 300 acres. The natural vegetation is mainly annual
grasses and forbs. Elevation ranges from 200 to 1,500
feet. The average annual precipitation ranges from 15 to
25 inches, and the average annual air temperature is
about 59 degrees F. The frost-free season ranges from
275 to 350 days, depending on location.

This complex is about 35 percent Los Osos soil and
30 percent Diablo soil. Diablo soil differs from Los Osos
soil by being deep and by having a clay texture
throughout.

Included in this complex are small areas of Cibo clay,
Lodo clay loam, and Millsap loam. Also included are a
few areas of soils that are similar to Los Osos soil but
deeper or underlain by harder rock. Included areas make
up about 35 percent of the total acreage.

The Los Osos soil is moderately deep and well
drained. It formed in residual material weathered from
sandstone or shale. Typically, the surface layer is brown
loam about 14 inches thick. The subsoil is yellowish
brown clay and light yellowish brown clay loam to a
depth of 32 inches. The underlying material is pale
yellow sandy loam to a depth of 39 inches. This lies
directly over weathered, fractured sandstone. Some
areas have a clay loam surface layer.

Permeability of the Los Osos soil is siow, and the
available water capacity is low or moderate. Surface
runoff is medium, and the hazard of water erosion is
moderate. The effective rooting depth ranges from 20 to
40 inches. This soil has high shrink-swell potential in the
subsoil and is subject to slippage when wet.

The Diablo soil is deep and well drained. It formed in
residual material weathered from sandstone, shale, or
mudstone. Typically, the surface layer is very dark gray
clay about 38 inches thick. The underlying material to a
depth of about 58 inches is olive gray clay. This is
underlain by weathered mudstone. The profile is neutrai
in the surface layer and becomes moderately alkaline
and calcareous as depth increases. Some areas have a
clay loam or silty clay surface layer.
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Permeability of the Diablo soil is slow, and the
available water capacity is moderate to very high.
Surface runoff is medium, and the hazard of water
erosion is moderate. The effective rooting depth ranges
from 45 to 58 inches. This soil has high shrink-swell
potential and is subject to slippage when wet.

Most areas of these soils are used for hay crops and
small grains or as rangeland. A few areas are used for
urban development.

The most common dryfarmed crops are grain barley
and oat hay. Management practices that include crop
rotation, cover crops, fertilization, crop residue utilization,
and proper tillage help to maintain soil tilth, structure,
fertility, and water holding capacity. Tilled areas should
be worked on the contour or across the slope if contour
farming is not possible. Stubble and crop residue should
be left in place after harvest to help control erosion.
Structural measures, such as grassed waterways and
water diversions, are sometimes necessary to control
erosion. The Diablo soils are difficult to work when
excessively wet or dry. Tillage operations should be
timed to periods when soil moisture is slightly below the
field moisture capacity.

These soils are well suited to rangeland. The clay
subsoil of the Los Osos soil, however, restricts uniform
movement of water and penetration of plant roots.
Because of the clay subsoil and the loam surface layer,
this soil is subject to gully erosion. This increases the
importance of maintaining a permanent plant cover and
leaving adequate plant residue on the soil surface. The
clay texture of the Diablo soil creates a hazard of soil
compagction. This hazard can be reduced by grazing
when the surface layer is moderately dry. The clay
texture of Diablo soil and of the Los Osos subsoil
influences a rather long, slow growing forage season.
These soils are typically under annual grasses, although
Los Osos soils occasionally support groves of live oak
with such understory plants as bush monkeyflower, blue
elderberry, and California peony. Major forage plants on
both soils include burclover and other annual legumes,
with purple neediegrass producing over 50 percent of
the dry weight forage in many areas. Undesirable plants
include coyotebush, black sage, and cheeseweed. Near
the coast, milkthistle, poison-hemlock, and mustard are
undesirable and increase following soil disturbance,
especially on the Diablo soil. If the range is overgrazed,
the proportion of preferred forage plants decreases and
the proportion of less preferred plants increases.
Livestock grazing should be managed so that the
desired balance of plant species is maintained.

These soils are increasingly important for urban
development. The main limitations are the slope, high
shrink-swell potential, low strength, and slow
permeability. The soil is hard to pack because of the
high clay content. Because of these limitations, special
design considerations are often needed for urban
development and most other engineering practices.
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Foundation and footing designs should offset these
limitations. Septic tank absorption fields do not function
properly because of the slow permeability and depth to
rock. The use of sandy backfill for the trench and long
absorption lines helps to compensate for the slow
permeability and depth to rock.

Local road and street design can require that the base
material be replaced or covered with a more suitable
material so that maintenance is minimized. If pond
reservoir areas are located on these soils, the slope
limits the storage potential, and the depth to rock of the
Los Osos soil can create seepage problems. The high
shrink-swell potential, low strength, and hardness to
pack make these soils a poor material for the
construction of embankments, dikes, and levees. This
can be corrected by using a more suitable material,
careful placement of the material in the embankment, or
mixing the soil with more desirable material and
maintaining a high degree of compaction and moisture
control. When irrigated, controlling the amount of water
applied prevents excessive runoff. Because of the slope
and slow permeability, sprinkler or drip irrigation methods
of irrigation are best suited to these soils.

The Los Osos and Diablo soils in this complex are in
capability units, llle-3 (15), irrigated and nonirrigated.

164—Los Osos-Diablo complex, 15 to 30 percent
slopes. These moderately steep soils are on foothills
and mountains. Areas are irregular in shape and range
from 15 to 300 acres. The natural vegetation is mainly
annual grasses and forbs with brush in a few areas and
hardwoods along drainageways. Elevation ranges from
200 to 3,000 feet. The average annual precipitation
ranges from 15 to 28 inches, and the average annual air
temperature is about 59 degrees F. The frost-free
season ranges from 275 to 350 days, depending on
location.

This complex is about 35 percent Los Osos soil and
30 percent Diablo soil. Diablo soil differs from Los Osos
soil by being deep and by having a clay texture
throughout.

Included in this complex are small areas of Rock
outcrop, Cibo clay, Gazos and Lodo clay loams, and
Lompico and McMullin loams. Also included are a few
areas of soils that are similar to Los Osos soil but
deeper or underlain by harder rock. Included areas make
up about 35 percent of the total acreage.

The Los Osos soil is moderately deep and well
drained. It formed in residual material weathered from
sandstone or shale. Typically, the surface layer is brown
loam about 14 inches thick. The subsoil is yellowish
brown clay and light yellowish brown clay loam to a
depth of about 32 inches. The underlying material is pale
yellow sandy loam to a depth of 39 inches. This lies
directly over weathered, fractured sandstone. Some
areas have a clay loam surface layer.
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Permeability of the Los Osos soil is slow, and the
available water capacity is low or moderate. Surface
runoff is rapid, and the hazard of water erosion is high.
The effective rooting depth ranges from 20 to 40 inches.
This soil has high shrink-swell potential in the subsoil
and Is subject to slippage when wet.

The Diablo soil is deep and well drained. It formed in
residual material weathered from sandstone, shale, or
mudstone. Typically, the surface layer is very dark gray
clay about 38 inches thick. The underlying material to a
depth of about 58 inches is olive gray clay. This is
underlain by weathered mudstone. The profile is neutral
in the surface layer and becomes moderately alkaline
and calcareous as depth increases. Some areas have a
clay loam or silty clay surface layer.

Permeability of the Diablo soil is slow, and the
available water capacity is moderate to very high.
Surface runoff 1s rapid, and the hazard of water erosion
is moderate. The effective rooting depth ranges from 45
to 58 inches. This soil has high shrink-swell potential and
is subject to slippage when wet.

Most areas of these soils are used as rangeland.
Some areas are used for urban development.

These soils are well suited to rangeland. The clay
subsoil of the Los Osos soil, however, restricts uniform
movement of water and penetration of plant roots.
Because of the clay subsoil and the loam surface layer,
this soil is subject to gully erosion. This increases the
importance of maintaining a permanent plant cover and
leaving adequate plant residue on the soil surface. The
clay texture of the Diablo soil creates a hazard of soil
compaction. This hazard can be reduced by grazing
when the surface layer is moderately dry. The clay
texture of Diablo soil and of the Los Osos subsoil
influences a rather long, slow growing forage season.
These soils are typically under annual grasses, although
Los Osos soll occasionally supports groves of live oak
with such understory plants as bush monkeyflower, blue
elderberry, and California peony. Major forage plants on
both soils include burclover and other annual legumes,
with purple neediegrass producing over 50 percent of
the dry weight forage in many areas. Undesirable plants
include coyotebush, black sage, and cheeseweed. Near
the coast, milkthistle, poison-hemlock, and mustard are
undesirable and increase following soil disturbance,
especially on the Diablo soil. If the range is overgrazed,
the proportion of preferred forage plants decreases and
the proportion of less preferred plants increases.
Livestock grazing should be managed so that desired
balance of plant species is maintained.

Urban development is increasingly important on these
solls. However, foundation and footing designs should
take into consideration the moderately steep slopes and
the high shrink-swell potential and low strength of the
Diablo soil and the Los Osos subsoil. Because of these
limitations, the subgrade often needs to be removed and
replaced with a more suitable material, or a high degree
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of compaction and moisture control needs to be
maintained during construction. Septic tank absorption
fields do not function properly because of the slope,
slow permeability, and depth to rock. Install septic tank
absorption lines on the contour. The use of sandy
backfill for the trench and long absorption lines helps to
compensate for the slow permeability and depth to rock.
Local road and street design can require that the base
material be replaced or covered with a more suitable
material so that maintenance is minimized. The erosion
hazard can be reduced by minimum grading, using runoff
and sediment control structures, and establishing a
permanent plant cover on sides slopes.

The Los Osos and Diablo soils in this complex are in
capability unit IVe-1 (15), nonirrigated.

165—L.os Osos-Diablo complex, 30 to 50 percent
slopes. These steep soils are on foothills and
mountains. Areas are irregular in shape and range from
10 to 400 acres. The natural vegetation is mainly annual
grasses and forbs with a few areas of brush and
hardwoods along drainageways. Elevation ranges from
200 to 3,000 feet. The average annual precipitation
ranges from 15 to 28 inches, and the average annual air
temperature is about 59 degrees F. The frost-free
season ranges from 275 to 350 days, depending on
location.

This complex is about 40 percent Los Osos soil and
35 percent Diablo soil. Diablo soil differs from Los Osos
soil by being deep and by having a clay texture
throughout.

Included in this complex are small areas of Cibo clay,
Gaviota sandy loam, Gazos clay loam, Obispo clay, Rock
outcrop, and a soil that is similar to Los Osos soil but is
deep or is underlain by harder rock. Also included are
small areas of Lompico and McMullin loams in areas that
have a dense hardwood canopy. Included areas make
up about 25 percent of the total acreage.

The Los Osos soil is moderately deep and well
drained. It formed in residual material weathered from
sandstone or shale. Typically, the surface layer is brown
loam about 14 inches thick. The subsoil is yellowish
brown clay and light yellowish brown clay loam to a
depth of about 32 inches. The underlying material is pale
yellow sandy loam to a depth of 39 inches. This lies
directly over weathered, fractured sandstone. Some
areas have a clay loam surface layer.

Permeability of the Los Osos soil is slow, and the
available water capacity is low or moderate. Surface
runoff is rapid, and the hazard of water erosion s high.
The effective rooting depth ranges from 20 to 40 inches.
This soil has high shrink-swell potential in the subsoil
and is subject to slippage when wet.

The Diablo soil i1s deep and well drained. It formed in
residual material weathered from sandstone, shale, or
mudstone. Typically, the surface layer is very dark gray
clay about 38 inches thick. The underlying material to a
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depth of about 58 inches s olive gray clay. This is
underlain by weathered mudstone. The profile 1s neutral
in the surface layer and becomes moderately alkaline
and calcareous as depth increases. Some areas have a
clay loam or silty clay surface layer.

Permeability of the Diablo soil is slow, and the
available water capacity is moderate to very high.
Surface runoff is rapid, and the hazard of water erosion
is high. The effective rooting depth ranges from 45 to 58
inches. This soil has high shrink-swell potential and is
subject to slippage when wet.

Most areas of these soils are used as rangeland.
These soils are moderately suited to rangeland. The
steep slopes, clay subsoil, and loam surface layer of the

Los Osos soil increase the hazard of gully erosion.
Erosion can be controlled by maintaining adequate plant
residue on the soil surface. The clay surface layer of the
Diablo soil is subject to compaction. This problem can
be reduced by grazing when the surface layer is
moderately dry. Proper grazing use and the use of
properly engineered access roads and fuel breaks
improve livestock distribution, reducing the hazards of
soil erosion and wildfire. These soils have a rather long,
slow growing forage season. The soils are typically under
annual grasses, although Los Osos soil supports groves
of live oak with such understory plants as bush
monkeyflower, blue elderberry, and California peony.
Major forage plants on both soils include burclover and
other annual legumes, with purple needlegrass producing
over 50 percent of the dry weight forage in many areas.
Undesirable plants include coyotebush, black sage, and
cheeseweed. Near the coast, milkthistle, poison-
hemlock, and mustard are undesirable and increase
following soll disturbance, especially on the Diablo soil. If
the range is overgrazed, the proportion of preferred
forage plants decreases and the proportion of less
preferred plants increases. Livestock grazing should be
managed so that the desired balance of plant species is
maintained.

Urban development and most other engineering
practices require special design considerations because
of the erosion hazard, steep slopes, and the high shrink-
swell potential, low strength, and slow permeability of the
Diablo soil and the Los Osos subsoil. Foundation and
footing designs need to compensate for the high shrink-
swell potential and low strength caused by the high clay
content of these soils. Subgrade material sometimes
needs to be removed and replaced with a more suitable
material, or a high degree of compaction and moisture
control needs to be maintained during construction.
Septic tank absorption fields do not function properly
because of the slow permeability and slope. Septic tank
absorption field trench lines should be placed on the
contour. Increasing the length of the lines helps to
compensate for the slow permeability. The high erosion
hazard can be reduced by minimum grading, installing
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runoff and sediment control structures, and establishing
a permanent plant cover on side slopes.

The Los Osos and Diablo soils in this complex are in
capability subclass Vie (15), nonirrigated.

166—Los Osos-Lodo complex, 15 to 30 percent
slopes. These moderately steep soils are on foothills
and mountains. Areas are irregular in shape and range
from 10 to 300 acres. The natural vegetation is mainly
annual grasses and forbs with areas of brush;
hardwoods are along drainageways. Elevation ranges
from 300 to 3,000 feet. The average annual precipitation
ranges from 15 to 35 inches, and the average annual air
temperature is about 59 degrees F. The frost-free
season ranges from 275 to 350 days, depending on
focation.

This complex is about 50 percent Los Osos soil and
30 percent Lodo soil. Los Osos soil differs from Lodo
soil by being moderately deep to softer sandstone and
by having a clay subsoil.

Included in this complex are minor areas of Diablo and
Cibo clays, Gazos clay loam, and Rock outcrop. Lompico
and McMullin soils normally are in areas of dense
hardwood canopy. Also included are small areas of soils
that are similar to Los Osos soil but are deeper to the
underlying rock, and areas where the rock underlying
Lodo soil is softer than is typical for the series. Included
areas make up about 20 percent of the total acreage.

The Los Osos soil is moderately deep and well
drained. It formed in residual material weathered from
sandstone or shale. Typically, the surface layer is brown
loam about 14 inches thick. The subsoil is yellowish
brown clay and light yellowish brown clay loam to a
depth of about 32 inches. The underlying material is pale
yellow sandy loam to a depth of 39 inches. This lies
directly over weathered, fractured sandstone. Some
areas have a clay loam surface layer or lie over harder
rock.

Permeability of this Los Osos soil is slow, and the
available water capacity is low or moderate. Surface
runoff is rapid, and the hazard of water erosion is high.
The effective rooting depth ranges from 20 to 40 inches.
This soil has high shrink-swell potential in the subsoil
and is subject to slippage when wet.

The Lodo soil is shallow and somewhat excessively
drained. It formed in residual material weathered from
red rock, sandstone, or shale. Typically, the surface layer
is dark brown clay loam about 12 inches thick. This is
underiain directly by fractured, hard sandstone. Some
small areas have a sandy loam or loam surface layer
and contain as much as 35 percent gravel. A few minor
areas have softer underlying rock than is typical for the
series.

Permeability of this Lodo soil is moderate, and the
available water capacity is very low or low. Surface
runoff is rapid, and the hazard of water erosion is high.
The effective rooting depth ranges from 6 to 20 inches.
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Most areas of these soils are used as rangeland.

These soils are moderately suited to rangeland. The
clay subsoil of the Los Osos soil restricts uniform
movement of water and penetration of plant roots.
Because of the clay subsoil, the loam surface layer, and
the steep slopes, this soil is subject to gully erosion.
Erosion can be controlled by maintaining adequate plant
residue on the solil surface. The Lodo soil, being
shallower, has a lower available water capacity and
therefore less plant production than the Los Osos soil.
The Lodo soil is often overgrazed while the Los Osos
soll 1s stll underutiized. This often causes excessive
sheet erosion on the Lodo soil. This increases the
importance of maintaining a permanent plant cover.
Properly engineered access roads, stock trails, and
proper placement of livestock watering facilities and salt
promote good distribution of grazing. Well established
forage plants, with roots penetrating into the clay subsoil
of the Los Osos soil, commonly produce quality forage
into June. These soils are typically under annual grasses;
drainageways have a live oak overstory and an
understory of shrubs. In many areas, the predominant
vegetation on Lodo soils is shrubs. The major forage is
annuals, including burclover and other annual legumes.
A perennial forage, purple needlegrass, is abundant in
many areas. Undesirable plants include coyotebush,
California sagebrush, and tocalote. Near the coast,
milkthistle and mustard are undesirable and increase
following soil disturbance, especially on the Los Osos
soils. If the range is overgrazed, the proportion of
preferred forage plants decreases and the proportion of
less preferred plants increases. Therefore, livestock
grazing should be managed so that the desired balance
of plant species I1s maintained.

Rural homesite development and most other
engineering practices require special design
considerations because of the erosion hazard, siope, the
high shrink-swell potential of the Los Osos subsoil, and
depth to rock. The high erosion hazard i1s reduced by
minimum grading, installing runoff and sediment control
structures, and establishing a permanent plant cover on
side slopes. Septic tank absorption fields do not function
properly because of the siope and depth to rock of both
solls and the slow permeabillity of the Los Osos subsoil.
Install septic tank absorption trench lines on the contour.
Increasing the size of the absorption field helps to
compensate for the slow permeability and depth to rock.
Foundation and footing designs need to compensate for
slope and depth to rock. Care should be taken to avoid
removal of the surface layer on areas that are to be
landscaped so that the clay subsoil of the Los Osos soil
or the parent rock of the Lodo soil is not exposed.

The Los Osos and Lodo soils in this complex are in
capabihty unit IVe-1 (15), nonirngated.

167—Los Osos-L.odo complex, 30 to 75 percent
slopes. These steep and very steep soils are on foothills

Soil survey

and mountains. Areas are irregular in shape and range
from 10 to 400 acres. The natural vegetation is mainly
annual grasses and forbs with areas of brush;
hardwoods are along drainageways. Elevation ranges
from 300 to 3,000 feet. The average annual precipitation
ranges from 15 to 35 inches, and the average annual air
temperature is about 59 degrees F. The frost-free
season ranges from 275 to 350 days, depending on
location.

This complex is about 50 percent Los Osos soil and
about 30 percent Lodo soil. Los Osos soil differs from
Lodo soil by being moderately deep to softer sandstone
and by having a clay subsoil.

Included in this complex are minor areas of Cibo and
Diablo clays, Cieneba loam, Millsap loam, Gazos clay
loam, and Rock outcrop. Lompico and McMullin soils
normally are in areas that have a dense hardwood
canopy. Also included are small areas of soils that are
similar to Los Osos soil but deeper to the underlying
rock, and areas where the rock underlying Lodo soil is
softer than is typical for the series. Included areas make
up about 20 percent of the total acreage. At the San
Luis Obispo-Monterey county line, this complex joins to
the Monterey survey’s Los Osos-Milisholm complex. The
Millsholm soil differs from Lodo soil by having lighter
colors. Millsholm soil is not extensive enough to be
included as a named soil in this survey area.

The Los Osos soil is moderately deep and well
drained. It formed in residual material weathered from
sandstone or shale. Typically, the surface layer is brown
loam about 14 inches thick. The subsoil is yellowish
brown clay and light yellowish brown clay loam to a
depth of 32 inches. The underlying material is pale
yellow sandy loam to a depth of 39 inches. This lies
directly over weathered, fractured sandstone. Some
areas have a clay loam surface layer or lie over harder
rock.

Permeability of the Los Osos soil is slow, and the
avallable water capacity is low or moderate. Surface
runoff is rapid or very rapid, and the hazard of water
erosion is high or very high. The effective rooting depth
ranges from 20 to 40 inches. This soil has high shrink-
swell potential in the subsoil and is subject to slippage
when wet.

The Lodo soil is shallow and somewhat excessively
drained. It formed in residual material weathered from
red rock, sandstone, or shale. Typically, the surface layer
is dark brown clay loam about 12 inches thick. This is
underlain directly by fractured, hard sandstone. Some
small areas have a sandy loam or loam surface layer
and contain as much as 35 percent gravel. A few minor
areas have softer underlying rock than is typical for the
series.

Permeability of the Lodo soil is moderate, and the
available water capacity is very low or low. Surface
runoff is rapid or very rapid, and the hazard of water
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erosion is high or very high. The effective rooting depth
ranges from 6 to 20 inches.

Most areas of these solls are used as rangeland.

These soils are moderately suited to rangeland. The
clay subsoll of the Los Osos soil restricts uniform
movement of water and penetration of plant roots. The
clay subsoil, the loam surface layer, and the very steep
slopes make this soil subject to gully erosion. Erosion
can be controlled by maintaining adequate plant residue
on the soil surface. The Lodo soil, being shallower, has a
lower available water capacity and, therefore, less plant
production than the Los Osos soil. The Lodo soil is often
overgrazed while the L.os Osos soil is still underutilized.
This often causes excessive sheet erosion on the Lodo
soils. These characteristics increase the importance of
maintaining a permanent plant cover. Properly
engineered access roads, stock trails, and proper
placement of livestock watering facilities and salt
promote good distribution of grazing. Well established
forage plants, with roots penetrating into the clay subsoil
of Los Osos soil, commonly produce quality forage into
June.

These soils are typically under annual grasses.
Drainageways have a live oak overstory and an
understory of shrubs. In many areas, the predominant
vegetation on the Lodo soil is shrubs. The major forage
is annuals, including burclover and other annual
legumes. A perennial forage, purple needlegrass, is
abundant in many areas. Undesirable plants include
coyotebush, California sagebrush, and tocalote. Near the
coast, milkthistle and mustard are undesirable and
increase following soil disturbance, especially on the Los
Osos soil. If the range is overgrazed, the proportion of
preferred forage plants decreases and the proportion of
less preferred plants increases. Livestock grazing should
be managed so that the desired balance of plant species
is maintained.

Rural homesite development and most other
engineering practices require special design
considerations because of the erosion hazard, steep
slope, high shrink-swell potential of the Los Osos
subsoil, and depth to rock. The erosion hazard can be
reduced by minimum grading, installing runoff and
sediment control structures, and establishing a
permanent plant cover on side slopes. Foundation and
footing designs need to compensate for slope and depth
to rock. Care should be taken to avoid removal of the
surface layer on areas that are to be landscaped so that
the Los Osos clay subsoil or the Lodo parent rock is not
exposed. Septic tank absorption fields do not function
properly because of the siope, depth to rock of both
soils, and slow permeability of the Los Osos subsoil.
Septic tank absorption trench lines should be placed on
the contour. Increasing the size of the absorption field
helps to compensate for the slow per.aeability and depth
to rock.
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The Los Osos and Lodo solls in this complex are in
capability subclass Vlle (15), nonirrigated.

168—Los Osos Variant clay loam, 15 to 50 percent
slopes. This very deep, well drained, moderately steep
and steep soil is on foothills and mountains. It formed in
residual material weathered from sandstone or shale.
Areas are irregular in shape or long and narrow and
range from 15 to 375 acres. The natural vegetation is
mainly annual grasses and forbs or brush; hardwoods
are along drainageways. Elevation ranges from 300 to
1,500 feet. The average annual precipitation ranges from
14 to 22 inches, and the average annual air temperature
is about 58 degrees F. The average frost-free season
ranges from 240 to 300 days.

Typically, the surface layer is grayish brown clay loam
about 12 inches thick. The subsoll to a depth of about
27 inches is pale brown clay. The underlying material 1s
light yellowish brown clay loam, which is moderately
alkaline and calcareous, to a depth of 60 inches or
more. Some areas have a clay surface layer.

Included In this map unit are minor areas of Calodo
loam, Diablo clay, Los Osos clay loam, Millsap loam,
Nacimiento silty clay loam, and Rock outcrop. Also
included are small areas that have slopes of more than
50 percent.

Permeability of this Los Osos Variant soil is slow, and
the available water capacity is high or very high. Surface
runoff is rapid, and the hazard of water erosion is
moderate or high. The effective rooting depth i1s 60
inches or more.

Most areas of this soil are used as rangeland.

This soil is well suited to rangeland. The clay loam
surface layer, however, increases the hazard of
compaction. Grazing when the soil is moderately dry
reduces this hazard. Well established forage plants, with
roots penetrating into the clay subsoil, commonly
produce quality forage into June. This soil is under
annual grasses or shrubs. Drainageways have an
overstory of live oak and-an understory of shrubs. These
shrubs, which include blue elderberry, bush
monkeyflower, toyon, and California coffeeberry, provide
browse, fruit, and cover for many kinds of wildlife. The
major forage is annual grasses, including burclover and
other annual legumes. A perennial forage, purple
needlegrass, is abundant in many areas. Undesirable
plants include coyotebush, California sagebrush, and
tocalote. If the range is overgrazed, the proportion of
less preferred plants increases. Livestock grazing should
be managed so that the desired balance of plant species
is maintained.

Rural homesite development and most other
engineering practices require special design
considerations because of the slope, low strength, and -
high shrink-swell potentiai and slow permeability of the
subson. Minimum grading, using runoff and sediment
control structures, and establishing a permanent plant
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cover on side slopes reduces the erosion hazard.
Foundations and footings can require special designs to
help overcome the high shrink-swell potential of the clay
subsoil. Subgrade or base material needs to be replaced
or covered with suitable soil. Care should be taken to
avoid removal of the surface layer on areas that are to
be landscaped so that the clay subsoil is not exposed.
Septic tank absorption fields do not function properly
because of the slope and slow permeability of the
subsoil. Septic tank absorption trench lines should be
placed on the contour. Absorption lines should be placed
below the slowly permeable layer. Increasing the size of
the absorption area helps to compensate for the slow
permeability.

This Los Osos Variant soil is in capability subclass Vie
(15), nonirrigated.

169—Marimel sandy clay loam, occasionally
flooded. This very deep, somewhat poorly drained,
nearly level soil is on alluvial fans, flood plains, and
narrow valleys. it formed in alluvium weathered from
sedimentary rocks. Areas are long and narrow or
irregular in shape and range from 30 to 150 acres. The
natural vegetation is mainly annual grasses, forbs, and
water-tolerant plants. Elevation ranges from 0 to 800
feet. The average annual precipitation ranges from 15 to
20 inches, and the average annual arr temperature
ranges from 56 to 59 degrees F. The average frosi-free
season ranges from 300 to 365 days, depending on
location.

Typically, the surface layer is grayish brown sandy clay
loam about 16 inches thick. The underlying material to a
depth of 60 inches or more is stratified grayish brown
clay loam and gray and pale olive silty clay loam
containing mottles of light yellowish brown and strong
brown. The underlying material is mildly alkaline and
calcareous. Some areas have a surface layer of loam,
clay loam, or silty clay loam.

Included in this map unit are minor areas of Camarillo
sandy loam; Tujunga loamy sand, frequently flooded; and
Psamments and Fluvents, occasionally flooded. included
in the Huasna area are Marimel soils that are overlain by
4 to 12 inches of loamy sand. in the Cienega Valley
bordering Celery Lake are highly stratified soils
containing layers of humus and having a water table
within 12 inches of the soil surface. Also included, just
north of Celery Lake and near Warden Lake, are similar
soils that have a very dark gray clay layer 36 inches
thick. .

Permeability of this Marimel soil is moderately slow,
and the available water capacity is high or very high.
Surface runoff is slow, and the hazard of water erosion is
slight. The effective rooting depth is 60 inches or more.
This soil has a water table within 2 to 3 feet of the
surface from about November to July in most years and
is subject to occasional, brief flooding from December to
March.

Soll survey

Most areas of this soil are used for cultivated crops. A
few areas are used as rangeland.

Areas farmed for vegetable crops should use a
cropping system that includes crop rotation or cover
crops and crop residue utilization, fertilization, and proper
tilage to help maintain soil tilth, structure, and fertility.
Since this soil is subject to flooding and has a fluctuating
high water table, selection of a proper irrigation system
and irrigation water management are critical to ensure
high yields. Crop selection and vields can be increased
substantially by installing surface or underground tile
drainage systems, or both, to lower the water table.
Those areas that cannot be economically drained can be
planted to shallow-rooted vegetable crops, such as
broccoli, cabbage, lettuce, and cauliflower, or to irrigated
pasture. If planted to pasture, deep-rooted plants, such
as alfalfa, should not be included in the plant mix.

This soil is moderately suited to rangeland. The sandy
clay loam surface layer is subject to soil deposition
where unprotected, salt accumulation, and soil
compaction. Soil deposition is especially a problem
during years of high rainfall because of the sediment
load from upslope runoff. The seasonally high water
table and fine textured surface layer allows forage quality
to remain high into August. Compaction by livestock
traffic can be reduced by grazing when the surface layer
is moderately dry. Most areas of this soil have been
cultivated and are without perennial cover. The major
forage plants in areas that were once cultivated are
annuals, including burclover. In areas of natural
vegetation, water-loving and salt-tolerant plants, such as
willows, coyotebush, and saltgrass, are found. These
areas are important because they are unique plant and
wildlife areas. Undesirable plants include poison-
hemlock, California saltbush, and fennel. If the range is
overgrazed, the proportion of preferred forage plants
decreases and the proportion of less preferred plants
increases. Livestock grazing should be managed so that
the desired balance of plant species is maintained.

If this soil is used for urban development, the main
limitations are the high water table and the hazard of
occasional flooding. If this soil is used for embankments,
dikes, or levees, the design of the structure needs to
consider the limitation of low strength. This limitation can
be corrected by careful placement of material or mixing
the soil with more desirable material and by maintaining
a high degree of compaction and moisture control.
Drainage is needed if roads and building foundations are
constructed. Roads, streets, and buildings should be
located above the expected flood level. During the rainy
season, effluent from onsite sewage disposal systems
can seep to the surface. Community sewage systems
are needed to prevent contamination of ground water
resulting from seepage.

This Marimel soil is in capability units illw-2 (14),
irrigated and nonirrigated.
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170—Marimel silty clay loam, drained. This very
deep, well drained, nearly level soil is on alluvial fans
and in narrow valleys. It has been naturally drained
because of the downcutting of nearby streams. The soil
formed in alluvium weathered from sedimentary rocks.
Areas are irregular in shape and range from 5 to 615
acres. The natural vegetation is presumed to have been
annual grasses and forbs. Most areas are presently
cultivated. Elevation ranges from 0 to 400 feet. The
average annual precipitation ranges from 15 to 20
inches, and the average annual air temperature ranges
from 56 to 59 degrees F. The average frost-free season
ranges from 300 to 365 days, depending on location.

Typically, the surface layer is grayish brown silty clay
loam about 16 inches thick. The underlying material to a
depth of 60 inches or more is stratified grayish brown
clay loam and gray and pale olive silty clay loam
containing mottles of light yellowish brown and strong
brown. The underlying material is mildly atkaline and
calcareous. Some areas have a loam, clay loam, or
sandy clay loam surface layer.

Included in this map unit are minor areas of Camarillo
loam, drained; Cropley clay; and Mocho and Salinas
soils. Also included are small areas that are
noncalcareous throughout and areas near the edge of
the Nipomo mesa that are poorly drained.

Permeability of this Marimel soil is moderately slow,
and the available water capacity is high or very high.
Surface runoff is slow, and the hazard of water erosion is
slight. The effective rooting depth is 60 inches or more.

Most areas of this soil are used for cultivated crops. A
few areas are used for orchards.

This soil has few limitations for agriculture if irrigated
and properly drained; however, a conservation cropping
system, proper tillage, and irrigation water management
are necessary to maintain optimum production levels.
The cropping system should include crop rotation or
cover crops, crop residue use, and fertilization. Restrict
tillage operations to the minimum necessary for crop
production. Irrigation water management is critical,
particularly on poorly drained areas. Broccoll, lettuce,
cauliflower, potatoes, carrots, and cabbage are some of
the crops that grow well on this soil. Walnuts are grown
in some areas.

If this soil 1s used for homesite development, the size
of septic tank absorption fields may need to be
increased because of the moderately slow permeability.
Seepage from septic tanks can poliute the ground water.
Local road and street design can require that the
subgrade be replaced or covered with a more suitable
material to minimize maintenance. This soil is well suited
to pond reservoir areas. However, if this soil is used for
embankments, dikes, or levees, the design of the
structure should consider the limitations of low strength
and piping. These limitations can be corrected by careful
placement of material, mixing the soil with more
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desirable material, and maintaining a high degree of
compaction and moisture control.

This Marimel soll is in capability class | (14), irngated
and capability unit lllc-1 (14), nonurrigated.

171--Milisap loam, 15 to 50 percent slopes. This
moderately steep and steep, moderately deep, well
drained soil is on foothills and mountains. It formed in
residual matenal weathered from sandstone or shale.
Areas are irregular in shape and range from 10 to 1,500
acres. The natural vegetation is mainly annual grasses
and forbs with areas of hardwoods. Elevation ranges
from 1,000 to 3,000 feet. The average annual
precipitation ranges from 18 to 24 inches, and the
average annual air temperature is about 59 degrees F.
The average frost-free season ranges from 250 to 300
days, depending on location.

Typically, the surface layer is pale brown loam about 8
inches thick. The upper part of the subsoil to a depth of
about 19 inches is brown clay, and the lower part is light
yellowish brown very gravelly clay to a depth of about 27
inches. This is underlain by hard, fractured sandstone.
Some areas have a clay loam surface layer.

Included in this map unit are minor areas of Cieneba
loam, Diablo clay, Gazos clay loam, Lodo clay loam, and
Los Osos loam. Also included are a few small areas of
soils that are similar to Millsap soil but have a reddish
brown or moderately alkaline subsoil or are more than
40 inches deep to rock.

Permeability of this Millsap soil is very slow, and the
available water capacity is very low or low. Surface
runoff is rapid, and the hazard of water erosion is
moderate or high. The effective rooting depth ranges
from 20 to 40 inches.

Most areas of this soil are used as rangeland or
watershed.

This soil is moderately suited to rangeland. The clay
subsoil restricts uniform movement of water and
penetration of plant roots. The clay subsoil, the loam
surface layer, and the moderately steep and steep
slopes create a hazard of gully erosion. This increases
the need to maintain a good plant cover. Properly
engineered access roads and drift fencing improve
livestock distribution, further reducing the hazards of
erosion and wildfires. Natural terrain barriers can be
utilized as management area boundaries. This soil is
typically under annual grasses, including some burclover,
and such perennials as needlegrass. Drier areas typically
have a uniform stand of blue oak. Understory shrubs
include honeysuckle, deerweed, and redberry and are
excellent browse for wildlife and livestock. Undesirable
plants include wooly yerba-santa and fiddleneck. If the
range is overgrazed, the proportion of preferred forage
plants decreases and the proportion of less preferred
plants increases. Livestock grazing should be managed
so that the desired balance of plant species is
maintained.
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Rural homesite development and most other
engineering practices require special design
considerations because of the slope, low strength, and
the high shrink-swell potential and very slow permeability
of the subsoil. The erosion hazard can be reduced by
minimum grading, using runoff and sediment control
structures, and establishing a permanent plant cover on
side slopes Foundation and footing designs need to
compensate for slope and depth to rock. Care should be
taken to avoid removal of the surface layer on areas that
are to be landscaped so that the clay subsoil is not
exposed. Septic tank absorption fields do not function
properly because of the slope, depth to rock, and very
slow permeabllity of the subsoll. Septic tank absorption
trench lines should be placed on the contour. Absorption
lines should be placed below the very slowly permeable
layer Increasing the size of the absorption area helps to
compensate for the very slow permeability.

This Millsap soll is in capability subclass Vie (15),
nonirrigated.

172—Millsap-Rock outcrop complex, 30 to 75
percent slopes. This steep and very steep complex is
on mountains. Areas are irregular in shape and range
from 65 to 800 acres. The natural vegetation is mainly
annual grasses with large areas of brush and
hardwoods. Elevation ranges from 1,000 to 3,000 feet.
The average annual precipitation ranges from 18 to 24
inches, and the average annual air temperature is about
59 degrees F. The frost-free season ranges from 250 to
300 days, depending on location.

This complex 1s about 60 percent Milisap soil and 20
percent Rock outcrop.

included in this complex are minor areas of Cieneba
loam, Gazos clay loam, Lodo clay loam, and Los Osos
loam Also included are a few small areas of soils that
are similar to Millsap soil but have a reddish brown or a
moderately alkaline subsoil or are more than 40 inches
deep to rock. Included areas make up about 20 percent
of the total acreage.

The Millsap soil 1Is moderately deep and well drained.
It formed in residual material weathered from sandstone
or shale. Typically, the surface layer is pale brown loam
about 8 inches thick. The upper part of the subsoll to a
depth of about 19 inches 1s brown clay, and the lower
part is light yellowish brown very gravelly clay to a depth
of about 27 inches. This 1s underlain by hard, fractured
sandstone. Some areas have a clay loam surface layer.

Permeability of this Millsap soil i1s very slow, and the
available water capacity is very low or low. Surface
runoff is rapid or very rapid, and the hazard of water
erosion 1s high or very high. The effective rooting depth
ranges from 20 to 40 inches.

The Rock outcrop is hard sandstone or shale at or
near the surface.

Most areas of this complex are used as rangeland or
watershed.

Soll survey

This complex is moderately suited to rangeland. The
presence of Rock outcrop significantly decreases the
amount of forage. The clay subsoil restricts uniform
movement of water and penetration of plant roots. The
clay subsoil, the loam surface layer, and the steep and
very steep slopes create a hazard of gully erosion. This
increases the need to maintain a good plant cover.
Properly engineered access roads and drift fencing
improve livestock distribution, further reducing the
hazards of erosion and wildfires. Natural terrain barriers
should be utilized as management area boundaries. This
soil is typically under annual grasses, including some
burclover and such perennials as bluegrass. Other areas
typically have a uniform stand of blue oak. Understory
shrubs, which include honeysuckle, deerweed, and
redberry, are excellent browse for wildlife and livestock.
Undesirable plants include wooly yerba-santa and
fiddleneck.

Most engineering practices require special design
considerations because of the erosion hazard, slope,
presence of Rock outcrop, low strength, and the very
slow permeability and high shrink-swell potential of the
clay subsoil. The erosicn hazard can be reduced by
minimum grading, using runoff and sediment control
structures, and establishing a permanent plant cover on
side slopes. Foundation and footing designs need to
compensate for slope and depth to rock. Care should be
taken to avoid removal of the surface layer on areas that
are to be landscaped so that the clay subsoil is not
exposed. Septic tank absorption fields do not function
properly because of the slope, depth to rock, and very
slow permeability of the subsoil. Septic tank absorption
trench lines shouid be placed on the contour. Absorption
lines should be placed below the very slowly permeable
layer. Increasing the size of the absorption area helps to
compensate for the very slow permeability.

This complex is in capability subclass Vlle (15),
nonirrigated.

173—Mocho fine sandy loam. This very deep, well
drained, nearly level soil 1s on alluvial fans and plains. it
formed in alluvium weathered from sedimentary rocks.
Areas are irregular in shape or long and narrow and
range from 8 to 160 acres. The natural vegetation is
presumed to have been annual grasses and forbs with
scattered hardwoods. Most areas are presently
cultivated. Elevation ranges from 20 to 500 feet. The
average annual precipitation ranges from 12 to 20
inches, and the average annual air temperature is about
58 degrees F. The average frost-free season ranges
from 300 to 350 days.

Typically, the surface layer is brown fine sandy loam
about 18 inches thick. The underlying material is pale
brown silty clay loam to a depth of about 45 inches.
Below this I1s stratified pale brown sand and gravelly
sand to a depth of 60 inches or more. The profile is
moderately alkaline and calcareous throughout.
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Included in this map unit are minor areas of Camariilo
sandy loam; Camarillo loam, drained; Mocho loam;
Mocho silty clay loam; Mocho Variant fine sandy loam;
Psamments and Fluvents, wet; Psamments and Fluvents,
occasionally flooded; and Salinas loam.

Permeability of this Mocho soll 1s moderately slow, and
the available water capacity is moderate. Surface runoff
Is slow. The hazard of water erosion is slight, and the
hazard of soil blowing 1s moderate. The effective rooting
depth 1s 60 inches or more.

Most areas of this soil are used for vegetable or hay
crops.

The most common vegetable crops are broccoll,
lettuce, sugar beets, and cauliflower. The predominant
dryfarmed crops are barley or oat hay. The primary
farming hazard is soil blowing of unprotected fields.
Maintaining a cover crop or keeping crop residue at or
near the surface reduces soil blowing and helps to
maintain soll tilth and organic matter content. Deep cuts
should be avoided when leveling the land because of the
underlying coarse textured substratum.

This soil has few limitations if used for homesite
development. Septic tank absorption fields function best
if trenches are located well into the rapidly permeabie
sand substratum. Sewage lagoon, sanitary landfill, and
pond resevoir areas are subject to seepage. This can be
corrected by sealing. If this soil I1s used for
embankments, dikes, or levees, care should be taken to
design the structure in regard to limitations of piping and
a thin layer. To overcome the piping limitations, a high
degree of compaction and moisture control, careful
placement of material, or a special design is needed.

This Mocho soil is in capability units lls-0 (14), irrigated
and llle-0 (14), nonirrigated.

174—Mocho loam. This very deep, well drained,
nearly level soil is on alluvial fans and plains. It formed In
alluvium weathered from sedimentary rocks. Areas are
irregular in shape and range from 5 to 160 acres. The
natural vegetation is presumed to have been annual
grasses and forbs with scattered hardwoods. Most areas
are presently cultivated. Elevation ranges from 20 to 500
feet. The average annual precipitation ranges from 12 to
20 inches, and the average annual arr temperature is
about 58 degrees F. The average frost-free season
ranges from 300 to 350 days, depending on location.

Typically, the surface layer is brown loam about 18
inches thick. The underlying material to a depth of 60
inches or more is pale brown loam. The profile Is
moderately alkaline and calcareous throughout.

Included in this map unit are minor areas of Camarillo
sandy loam; Camarillo loam, drained; Mocho fine sandy
foam; Mocho silty clay loam; Salinas loam; Salinas silty
clay loam; and Tujunga loamy sand.

Permeability of this Mocho soil is moderately slow, and
the available water capacity i1s high or very high. Surface
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runoff i1s slow, and the hazard of water erosion 1s slight.
The effective rooting depth is 60 inches or more.

Most areas of this soil are used for vegetable or hay
crops.

This soil has no hazards or imitations if farmed. It 1s
well suited to irrigated vegetable crops and orchards or
dryfarmed barley, beans, or hay crops. Proper tilage and
crop residue utilization help to maintain soll tilth,
structure, fertility, and water infiltration Subsoiling can be
necessary periodically to break up tillage pans.

This soil has few limitations for most engineering
practices.

This Mocho soll is in capability class | (14), irrigated
and capability unit Ilic-1 (14), nonirrigated.

175—Mocho silty clay loam. This very deep, well
drained, nearly level soil 1s on alluvial fans and plains. It
formed in alluvium weathered from sedimentary rocks.
Areas are irregular in shape and range from 15 to 780
acres. The natural vegetation is presumed to have been
annual grasses and forbs with scattered hardwoods.
Most areas are presently cultivated. Elevation ranges
from 20 to 250 feet. The average annual precipitation
ranges from 14 to 20 inches, and the average annual ar
temperature is about 58 degrees F. The average frost-
free season ranges from 300 to 350 days, depending on
location.

Typically, the surface layer i1s brown silty clay loam
about 18 inches thick. The underlying matenal is pale
brown fine sandy loam to a depth of about 38 inches
underlain by pale brown silty clay loam to a depth of 45
inches. Stratified pale brown sand and gravelly sand
extend to a depth of 60 inches or more. The profile is
moderately alkaline and caicareous throughout.

included in ihis map unit are minor areas of Camarillo
loam, drained; Cropley clay; Marimel silty clay loam,
drained; Mocho fine sandy loam; Mocho Vanant fine
sandy loam; Salinas loam; and Tujunga loamy sand.

Permeability of this Mocho soil is moderately slow, and
the available water capacity is moderate. Surface runoff
is slow, and the hazard of water erosion is slight. The
effective rooting depth is 60 inches or more.

Most areas of this soil are used for vegetable or \.ay
crops.

This soil has no hazards or limitations if farmed. It is
well surted to irngated vegetable crops and orchards or
dryfarmed barley, beans, or hay crops. Proper tillage and
crop residue utllization help to maintain soil tiith,
structure, fertility, and water infiltration. Subsoiling can be
necessary periodically to break up tillage pans.

This soil has few limitations if used for homesite
development. Septic tank absorption fields function best
if trenches are located well into the rapidly permeable
sand substratum. Sewage lagoon, sanitary landfill, and
pond reservoir areas are subject to seepage. This can
be corrected by sealing. If this soil 1s to be used for
embankments, dikes, or levees, care should be taken to
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design the structure in regard to the limitations of piping
and a thin layer. To overcome the piping limitations, a
high degree of compaction and moisture control, careful
placement of material, or a special design 1s needed.

This Mocho soil Is in capability units lis-0 (14), irrigated
and lils-0 (14), nonirrigated.

176—Mocho Variant fine sandy loam. This very
deep, well drained, nearly level soil is on alluvial fans
and plains. It formed in aliuvium weathered from
sedimentary rock. Areas are irregular in shape and range
from 30 to 850 acres. The natural vegetation is
presumed to have been annual grasses and forbs. Most
areas are presently cultivated. Elevation ranges from 0
to 500 feet. The average annual precipitation ranges
from 16 to 20 inches, and the average annual air
temperature is about 58 degrees F. The average frost-
free season ranges from 300 to 350 days, depending on
location.

Typically, the surface layer is brown fine sandy loam
about 15 inches thick. Below this to a depth of 33 inches
is pale brown very fine sandy loam. The underlying
material to a depth of 60 inches or more is stratified pale
brown sand and gravelly sand. This soil is moderately
alkaline and calcareous throughout.

Included In this map unit are minor areas of Marimel
sandy clay loam, occasionally flooded; Marimel silty clay
loam, drained; Mocho fine sandy loam; Mocho silty clay
loam; and Tujunga loamy sand. Also ifficluded are soils
on the Hearst Ranch that are similar to Mocho Variant
soil but differ by being noncalcareous.

Permeability of this Mocho Variant soil is moderately
rapid, and the available water capacity is low or
moderate. Surface runoff 1s slow. The hazard of water
erosion is slight, and the hazard of soil biowing is
moderate. The effective rooting depth is 60 inches or
more.

Most areas of this soil are used for vegetable and hay
crops. A few areas are used for orchards.

This soil is suited to intensive agriculture; however, a
high degree of management is necessary for optimum
production. Minimum requirements include a
conservation cropping system, proper tillage, and
irrigation water management. The cropping system
should include crop rotation and cover crops, crop
residue use, and fertilization. This helps to improve soil
tith and structure and helps to increase the water
holding capacity and reduce soil blowing. Restrict tillage
operations to the minimum required for crop production.
irngation water should be applied at rates appropriate to
the water holding capacity; in general, this means
reduced rates and increased frequencies. Crops with
efficient root systems, such as sugar beets or carrots,
are well suited to these soils. Dryland hay crop yields
can be affected by the relatively low water holding
capacity.

Soil survey

This soil has few limitations if used for homesite
development. Septic tank absorption fields function best
if trenches are located well into the rapidly permeable
sand substratum. Sewage lagoon, sanitary landfill, and
pond reservoir areas are subject to seepage. This can
be corrected by sealing. If this soil is to be used for
embankments, dikes, or levees, care should be taken to
design the structure in regard to the limitations of piping
and a thin layer. To overcome the piping limitations, a
high degree of compaction and moisture control, careful
placement of material, or a special design is needed.

This Mocho Variant soil is in capability units llis-0 (14),
irrigated and nonirrigated.

177--Nacimiento silty clay loam, 15 to 30 percent
slopes. This moderately deep, well drained, moderately
steep soil is on foothilis and mountains. It formed in
residual material weathered from calcareous sandstone
or shale. Areas are irregular in shape and range from 10
to 150 acres. The natural vegetation is mainly annual
grasses and forbs. Elevation ranges from 400 to 2,000
feet. The average annual precipitation ranges from 16 to
24 inches, and the average annual air temperature is
about 58 degrees F. The average frost-free season
ranges from 275 to 350 days, depending on location.

Typically, the surface layer is grayish brown silty clay
loam about 19 inches thick. This is underlain by light
brownish gray, calcareous silty clay loam about 20
inches thick. Soft, calcareous shale is at a depth of
about 39 inches. A few areas have a clay loam rather
than a silty clay loam surface layer.

Included in this map unit are minor areas of Calodo
loam and Diablo, Cibo, and Zaca clays. Also included,
just east of Santa Maria, are a few areas of Suey silt
loam.

Permeability of this Nacimiento soil 1Is moderately slow,
and the available water capacity is low or moderate.
Surface runoff is rapid, and the hazard of water erosion
is high. The effective rooting depth ranges from 20 to 40
inches.

Most areas of this soll are used as rangeland.

This soil is well suited to rangeland. The silty clay loam
surface layer is subject to sheet and gully erosion and
surface compaction. These problems can be reduced by
grazing when the surface layer is moderately dry and by
allowing greater amounts of piant residue to remain
following grazing. The major forage plants are annuals,
including burclover and other legumes. Purple
needlegrass 1s a common perennial grass forage. North
slopes and drainageways often support live oak with
such understory plants as bush monkeyfiower,
elderberry, and California peony. Also, such understory
shrubs as birchleaf mountainmahogany, toyon, and
California coffeeberry provide browse, fruit, and cover for
many kinds of wildlife. Undesirable plants include
coyotebush, mustard, and cheeseweed. Closer to the
coast, miltkthistle and poison-hemlock are undesirable
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and increase following soil disturbance. If the range I1s
overgrazed, the proportion of preferred forage plants
decreases and the proportion of less preferred plants
increases. Livestock grazing should be managed so that
the desired balance of plant species is maintained.

In a few areas, this soil is used for rural homesite
development. Because of the moderately steep slope,
moderately slow permeability, and the depth to rock,
urban development and most other engineering practices
require special design considerations. When installing
septic tank absorption fields, areas of lesser slopes and
the deepest solls should be chosen, lines shouid be
placed on the contour, and the size of the absorption
field should be increased. Local road and street design
should include measures to prevent erosion, such as
minimum grading, installing runoff and sediment control
structures, and establishing a permanent plant cover on
the side slopes.

This Nacimiento soil is in capability unit IVe-1 (15),
nonirrigated.

178—Nacimiento silty clay loam, 30 to 50 percent
slopes. This moderately deep, well drained, steep soil is
on foothills and mountains. It formed in residual material
weathered from calcareous sandstone or shale. Areas
are irregular in shape and range from 10 to 400 acres.
The natural vegetation is mainly annual grasses and
forbs. Elevation ranges from 400 to 1,000 feet. The
average annual precipitation ranges from 16 to 24
inches, and the average annual air temperature is about
58 degrees F. The average frost-free season ranges
from 275 to 350 days, depending on location.

Typically, the surface layer is grayish brown silty clay
loam about 19 inches thick. This is underlain by light
brownish gray, caicareous silty clay loam 20 inches thick.
Soft, calcareous shale 1s at a depth of 39 inches.

Inciuded in this map unit are minor areas of Calodo
foam and Diablo, Cibo, and Zaca clays. Also included
are a few areas of Suey silt loam east of Santa Maria
and a few areas near Highway 41 that receive as much
as 35 inches of rainfall.

Permeability of this Nacimiento soil is moderately sfow,
and the available water capacity is low or moderate.
Surface runoff 1s rapid, and the hazard of water erosion
is high. The effective rooting depth ranges from 20 to 40
inches.

Most areas of this soil are used as rangeland.

This soil is well suited to rangeland. Because of the
silty clay loam surface layer and steep slopes, this soil I1s
subject to sheet and gully erosion and surface
compaction. These problems can be reduced by grazing
when the surface layer 1s moderately dry and by allowing
greater amounts of plant residue to remain following
grazing. The major forage plants are annuals, including
burclover and other legumes. Purple needlegrass is a
common perennial grass forage. North slopes and
drainageways often support live oak with such
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understory plants as bush monkeyflower and California
peony. Also, such understory shrubs as birchleaf
mountainmahogany, toyon, and California coffeeberry
provide browse, fruit, and cover for many kinds of
wildlife. Undesirable plants include coyotebush, mustard,
and cheeseweed. Closer to the coast, milkthistle and
poison-hemiock are undesirable and increase following
soil disturbance. If the range i1s overgrazed, the
proportion of preferred forage plants decreases and the
proportion of less preferred plants increases. Livestock
grazing should be managed so that the desired balance
of plant species is maintained.

In a few areas, this soil is used for rural homesite
development. Because of the steep siope, moderately
slow permeability, and depth to rock, urban development
and most other engineering practices require special
design considerations. When installing septic tank
absorption fields, areas that have lesser slopes and the
deepest soils should be chosen, lines should be placed
on the contour, and the size of the absorption field
should be increased. Road design shouid include
measures to prevent erosion, such as minimum grading,
installing runoff and sediment control structures, and
establishing a permanent plant cover on the side slopes.

This Nacimiento soil is In capability subclass Vle (15),
nonirrigated.

179—Nacimiento silty clay loam, 50 to 75 percent
slopes. This moderately deep, well drained, very steep
soil is on foothills and mountains. It formed in residual
material weathered from calcareous sandstone or shale.
Areas are irregular in shape and range from 10 to 150
acres. The natural vegetation 1s mainly annual grasses
and forbs. Elevation ranges from 400 to 2,000 feet. The
average annual precipitation ranges from 16 to 24
inches, and the average annual air temperature I1s about
58 degrees F. The average frost-free season ranges
from 275 to 350 days, depending on location.

Typically, the surface iayer 1s grayish brown silty clay
loam about 19 inches thick. This is underlain by light
brownish gray, calcareous silty clay loam about 20
inches thick. Soft, calcareous shale is at a depth of
about 39 inches.

Included n this map unit are minor areas of Calodo
loam and Diablo, Cibo, and Zaca clays.

Permeability of this Nacimiento soil is moderately slow,
and the available water capacity is low or moderate.
Surface runoff 1s very rapid, and the hazard of water
erosion is very high. The effective rooting depth ranges
from 20 to 40 inches.

Most areas of this soll are used as rangeland.

This soil is well suited to rangeiand. Because of the
silty clay loam surface texture and very steep slopes, this
soil is subject to sheet and gully erosion and surface
compaction. These problems can be reduced by grazing
when the surface layer is moderately dry and by allowing
greater amounts of plant residue to remain following
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grazing. The major forage plants are annuals, including
burclover and other legumes. Purple needlegrass is a
common perennial grass forage. North slopes and
drainageways often support live oak with such
understory plants as bush monkeyflower and California
peony. Also, such understory shrubs as birchieaf
mountainmahogany, toyon, and California coffeeberry
provide browse, fruit, and cover for many kinds of
wildlife. Undesirable plants inciude coyotebush, mustard,
and cheeseweed. Closer to the coast, milkthistle and
poison-hemlock are undesirable and increase following
soil disturbance. If the range is overgrazed, the
proportion of preferred forage plants decreases and the
proportion of less preferred plants increases. Livestock
grazing should be managed so that the desired balance
of plant species I1s maintained.

Most engineering practices require special design
considerations because of the very steep slopes. Road
design should include measures to reduce erosion, such
as minimum grading, installing runoff and sediment
control structures, and establishing a perennial plant
cover on the side slopes. Foundations and footings
should be designed to compensate for slope and depth
to rock. Septic tank absorption fields do not function
properly because of the slope and depth to rock. The
absorption field trench lines should be placed on the
contour and enlarged.

This Nacimiento soll is in capability subclass Vlle (15),
nonirrigated.

180—Nacimiento-Calodo complex, 15 to 30 percent
slopes. These moderately steep soils are on foothills
and mountains. Areas are irregular in shape and range
from 15 to 335 acres. The natural vegetation is mainly
annual grasses and forbs with a few areas of brush.
Elevation ranges from 500 to 1,500 feet. The average
annual precipitation ranges from 16 to 22 inches, and
the average annual air temperature is about 58 degrees
F. The frost-free season ranges from 275 to 350 days,
depending on location.

This complex I1s about 45 percent Nacimiento soil and
35 percent Calodo soil. Nacimiento soil differs from
Calodo soil by being moderately deep.

Included in this complex are small areas of Gazos and
Lodo clay loams, Santa Lucia shaly clay loam, and Zaca
clay. East of Santa Maria are a few minor areas of Suey
silt loam. Also Included are a few small areas of a soil
about 18 inches deep that has a clay loam surface layer
underlain by a sandy clay subsoil. Included areas make
up about 20 percent of the total acreage.

The Nacimiento soil is moderately deep and well
drained It formed in residual material weathered from
calcareous sandstone or shale. Typically, the surface
layer is grayish brown calcareous silty clay loam about
19 inches thick. This is underlain by light brownish gray,
calcareous silty clay loam about 20 inches thick. Soft,
calcareous shale is at a depth of about 39 inches.

Soil survey

Permeability of the Nacimiento soil is moderately slow,
and the available water capacity is low or moderate.
Surface runoff is rapid, and the hazard of water erosion
is high. The effective rooting depth ranges from 20 to 40
inches.

The Calodo soil is shallow and well drained. It formed
in residual material weathered from limestone. Typically,
the surface layer is gray loam about 16 inches thick. This
Is underlain by soft imestone.

Permeability of the Calodo soil is moderately slow, and
the available water capacity is very low or low. Surface
runoff is rapid, and the hazard of water erosion is high.
The effective rooting depth ranges from 10 to 20 inches.

Most areas of these soils are used as rangeland.

These soils are moderately suited to rangeland. The
silty clay loam surface layer of the Nacimiento soil and
the loam surface layer of the Calodo soil are subject to
sheet erosion. The Nacimiento soil I1s also subject to
gully erosion and soil compaction. These problems can
be reduced by allowing greater amounts of plant residue
to remain following grazing and by grazing when the
surface layer is moderately dry. Because the Calodo soil
1s shallower and coarser textured, it has a lower water
holding capacity and a lower average plant production
than the Nacimiento soil. The Calodo soil is often
overgrazed while the Nacimiento soil 1s still underutilized.
Properly engineered access roads, stock trails, and
pltacement of livestock watering facilities and salt
promote good distribution of grazing.

The major forage plants are annual grasses. Purple
needlegrass, a perennial forage grass, and burclover and
other annual legumes are more prevalent on the
Nacimiento soil. North slopes and drainageways of the
Nacimiento soils often support live oak with such
understory plants as bush monkeyflower and California
peony. Also, such understory shrubs as birchleaf
mountainmahogany, toyon, and California coffeeberry
provide browse, fruit, and cover for many kinds of
wildlife. Undesirable plants include coyotebush, mustard,
and cheeseweed. Closer to the coast, milkthistle and
poison-hemlock are undesirable and increase following
soil disturbance. if the range is overgrazed, the
proportion of preferred forage plants decreases and the
proportion of less preferred plants increases. Livestock
grazing should be managed so that the desired balance
of plant species is maintained.

In a few areas, these soils are used for rural homesite
development. Because of the moderately steep slopes,
low strength, moderately slow permeability, and depth to
rock, urban development and most other engineering
practices require special design considerations. Building
site and road designs should include measures to
prevent erosion, such as minimum grading, installing
runoff and sediment control structures, and establishing
a permanent plant cover on the side slopes. When
installing septic tank absorption fields, areas that have
lesser slopes and the deepest soils should be chosen,
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lines should be placed on the contour, and the size of
the absorption field should be increased. Buildings and
roads should be designed to offset the limited ability of
these soils to support a load.

The Nacimiento and Calodo soils in this complex are
in capability unit IVe-1 (15), nonirrigated.

181—Nacimiento-Calodo complex, 30 to 50 percent
slopes. These steep soils are on foothills and
mountains. Areas are irregular in shape and range from
10 to 2,050 acres. The natural vegetation is mainly
annual grasses and forbs with a few areas of brush.
Elevation ranges from 500 to 2,500 feet. The average
annual precipitation ranges from 16 to 22 inches, and
the average annual air temperature is about 58 degrees
F. The frost-free season ranges from 275 to 350 days,
depending on location.

This complex is about 45 percent Nacimiento soil and
35 percent Calodo soil. Nacimiento soil differs from
Calodo soil by being moderately deep.

Included in this complex are small areas of Gazos and
Lodo clay loams, Santa Lucia shaly clay loam, and Zaca
clay. East of Santa Maria are a few minor areas of Suey
silt loam. Also included are a few small areas of a soil
about 18 inches deep that has a clay loam surface layer
underlain by a sandy clay subsoil. Included areas make
up about 20 percent of the totai acreage.

The Nacimiento soil is moderately deep and well
drained. It formed in residual material weathered from
calcareous sandstone or shale. Typically, the surface
layer is grayish brown silty ciay loam about 19 inches
thick. This is underlain by light brownish gray, calcareous
silty clay loam about 20 inches thick. Soft, calcareous
shale is at a depth of about 39 inches.

Permeability of the Nacimiento soil is moderately slow,
and the available water capacity is low or moderate.
Surface runoff is rapid, and the hazard of water erosion
is high. The effective rooting depth ranges from 20 to 40
inches.

The Calodo soil is shallow and well drained. it formed
in residual material weathered from limestone. Typically,
the surface layer is gray loam about 16 inches thick. This
is underiain by soft limestone.

Permeability of the Calodo soil is moderately slow, and
the available water capacity is very low or low. Surface
runoff is rapid, and the hazard of water erosion is high.
The effective rooting depth ranges from 10 to 20 inches.

Most areas of these soils are used as rangeland.

These soils are moderately suited to rangeland. The
silty clay loam surface layer of the Nacimiento soil and
the loam surface layer of the Calodo soil are subject to
sheet erosion. The Nacimiento soil is also subject to
gully erosion and soil compaction. These problems can
be reduced by allowing greater amounts of plant residue
to remain following grazing and by grazing when the
surface layer is moderately dry. Because the Calodo soil
is shallower and coarser textured, it has a lower water
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holding capacity and a lower average plant production
than the Nacimiento soil. The Calodo soll Is often
overgrazed while the Nacimiento soif is still underutilized.
Properly engineered access roads, stock trails, and
proper placement of livestock watering facilities and salt
promote good distribution of grazing.

The major forage plants are annual grasses. Purple
needlegrass, a perennial forage grass, and burclover and
other annual legumes are more prevalent on the
Nacimiento soil. North slopes and drainageways of the
Nacimiento soil often support live oak with such
understory plants as bush monkeyflower and California
peony. Also, such understory shrubs as birchleaf
mountainmahogany, toyon, and California coffeeberry
provide browse, fruit, and cover for many kinds of
wildlife. Undesirable plants include coyotebush, mustard,
and cheeseweed. Closer to the coast, milkthistle and
poison-hemlock are undesirable and increase following
soll disturbance. If the range is overgrazed, the
proportion of preferred forage plants decreases and the
proportion of less preferred plants increases. Livestock
grazing shouid be managed so that the desired balance
of plant species is maintained.

In a few areas, these soils are used for rural homesite
development. Because of the steep slopes, moderately
slow permeability, and the depth to rock, urban
development and most other engineering practices
require special design considerations. Road design
should include measures to prevent erosion, such as
minimum grading, installing runoff and sediment control
structures, and establishing a permanent plant cover on
the side slopes. When Installing a septic tank absorption
field, areas that have lesser slopes and the deepest soils
should be chosen. Lines should be placed on the
contour and the size of the absorption field should be
increased. Buildings and roads should be designed to
offset the limited ability of these soils to support a load.

The Nacimiento and Calodo soils in this complex are
in capability subclass Vie (15), nonirrigated.

182—Nacimiento-Calodo complex, 50 to 75 percent
slopes. These very steep soils are on foothills and
mountains. Areas are irregular in shape and range from
20 to 415 acres. The natural vegetation 1s mainly annual
grasses and forbs with areas of brush. Elevation ranges
from 500 to 2,500 feet. The average annual precipitation
ranges from 16 to 22 inches, and the average annual arr
temperature is about 58 degrees F. The frost-free
season ranges from 275 to 350 days, depending on
location.

This complex is about 45 percent Nacimiento soil and
25 percent Calodo soil. Nacimiento soil differs from
Calodo soil by being moderately deep.

Included in this map unit are small areas of Gazos and
Lodo clay loams, Santa Lucia shaly clay loam, Zaca clay,
and Rock outcrop. Included areas make up about 30
percent of the total acreage.
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The Nacimiento soil is moderately deep and well
drained. It formed in residual material weathered from
calcareous sandstone or shale. Typically, the surface
layer 1s grayish brown silty clay loam about 19 inches
thick. This is underlain by light brownish gray, calcareous
silty clay loam about 20 inches thick. Soft, calcareous
shale is at a depth of about 39 inches.

Permeability of the Nacimiento soil is moderately slow,
and the available water capacity is low or moderate.
Surface runoff is very rapid, and the hazard of water
erosion is very high. The effective rooting depth ranges
from 20 to 40 inches.

The Calodo soil is shallow and well drained. it formed
in residual material weathered from limestone. Typically,
the surface layer is gray loam about 16 inches thick. This
is underlain by soft limestone.

Permeability of the Calodo soil is moderately slow, and
the available water capacity is very low or low. Surface
runoff is very rapid, and the hazard of water erosion is
very high. The effective rooting depth ranges from 10 to
20 inches.

Most areas of these soils are used as rangeland.

These soils are moderately suited to rangeland. The
silty clay loam surface layer of the Nacimiento soil and
the loam surface layer of the Calodo soil are subject to
sheet erosion. The Nacimiento soil is also subject to
gully erosion and soil compaction. These problems can
be reduced by allowing greater amounts of plant residue
to remain following grazing and by grazing when the
surface layer is moderately dry. Because the Calodo soil
is shallower and coarser textured, it has a lower water
holding capacity and a lower average plant production
than the Nacimiento soil. The Calodo soil is often
overgrazed while the Nacimiento soil is still underutilized.
Properly engineered access roads, stock trails, and
proper placement of livestock watering facilities and salt
promote good distribution of grazing. The major forage
plants are annual grasses. Purple needlegrass, a
perennial forage grass, and burclover and other annual
legumes are more prevalent on the Nacimiento soil.
North slopes and drainageways of the Nacimiento soil
often support live oak with such understory plants as
bush monkeyflower and California peony. Also, such
understory shrubs as birchleaf mountainmahogany,
toyon, and California coffeeberry provide browse, fruit,
and cover for many kinds of wildlife. Undesirable plants
include coyotebush, mustard, and cheeseweed. Closer to
the coast, milkthistle and poison-hemlock are
undesirable and increase foliowing soil disturbance. If
the range is overgrazed, the proportion of preferred
forage plants decreases and the proportion of less
preferred plants increases. Livestock grazing should be
managed so that the desired balance of plant species is
maintained.

Most engineering practices require special design
considerations because of the very steep slopes. Road
design should include measures to decrease erosion,
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such as minimum grading, installing runoff and sediment
control structures, and establishing a permanent plant
cover on the side slopes. If this complex is used for
homesite development, septic tank absorption lines
should be placed on the contour and the size of the
absorption field should be increased. Foundations and
footings should be designed to compensate for slope
and depth to rock.

The Nacimiento and Calodo soils in this complex are
in capability subclass Vlle (15), nonirrigated.

183—O0bispo-Rock outcrop complex, 15 to 75
percent slopes. This moderately steep to very steep
soil and Rock outcrop are on mountain ridges and side
slopes (fig. 15). Areas are irregular in shape and range
from 5 to 1,500 acres. The natural vegetation is mainly
annual and perennial grasses and forbs with a few areas
of brush. Elevation ranges from 200 to 2,500 feet. The
average annual precipitation ranges from 16 to 35
inches, and the average annual air temperature is about
58 degrees F. The frost-free season ranges from 275 to
350 days, depending on location.

This complex is about 50 percent Obispo soil and 30
percent Rock outcrop.

Included in this complex are a few small areas of
Diablo clay, which is commonly in swales, and Henneke
clay loam. Also included is a small area on the Hearst
Ranch that has slopes of 5 to 9 percent. In some areas
there is as much as 35 percent serpentine gravel and
cobbles throughout the profile. Included areas make up
about 20 percent of the total acreage.

The Obispo soil is shallow and well drained. It formed
in residual material weathered from serpentine rock.
Typically, the surface layer is very dark gray clay about
11 inches thick. This is directly underlain by firm to hard
serpentine.

Permeability of the Obispo soil is slow, and the
available water capacity is very low or low. Surface
runoff is rapid or very rapid, and the hazard of water
erosion is high or very high. Effective rooting depth
ranges from 8 to 20 inches.

The Rock outcrop is exposed, hard serpentine at or
near the soil surface.

Most areas of this complex are used as rangeland and
watershed.

This complex is poorly suited to rangeland. Because of
the clay surface layer and steep slopes, the Obispo soil
is subject to sheet erosion. The exposed cobbles and
Rock outcrop hinder livestock movement and increase
s0il erosion hazards. The rocks prevent water infiltration,
increasing the amount of surface runoff. Natural terrain
barriers should be utilized as management area
boundaries. The serpentine parent material causes a
calcium-magnesium imbalance, which prevents the
normal growth of many plants. The forage produced on
this soil is often of low palatability. The major forage
plants are perennial grasses, including squirreltail and
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Figure 15.—A typical view of Obispo-Rock outcrop complex, 15 to 75 percent slopes. This landform separates Los Osos and Chorro

Velleys.

purple needlegrass. Undesirable plants include California
sagebrush, locoweed, and tocalote.

Most engineering practices require special design
considerations because of the slope, shallow depth, and
high clay content. Septic tank absorption fields do not
function properly because of the high clay content and
shallow depth of this soil. Increasing the size of the
absorption field can minimize these problems. Placement
of the absorption field can be difficult because of the
high amount of rock at or near the surface. Excavations
for foundations and road construction are also hindered.
The base material may need to be replaced with a more
suitable material. All disturbed areas should be protected
from erosion by minimum grading, using runoff and

sediment control structures, and establishing a
permanent plant cover on side slopes.

This complex is in capability subclass Vlle (15),
nonirrigated.

184—O0ceano sand, 0 to 9 percent slopes. This very
deep, excessively drained, nearly level to moderately
sloping soil is on old stabilized sand dunes. It formed in
deposits of windblown sand. Areas are nearly round or
long and narrow and range from 50 to 3,000 acres. The
natural vegetation is mainly brush, annual grasses, and
scattered hardwoods. Elevation ranges from 10 to 500
feet. The average annual precipitation ranges from 15 to
19 inches, and the average annual air temperature is
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about 58 degrees F. The average frost-free season
ranges from 235 to 365 days, depending on location.
Typically, the surface layer is brown sand about 29
inches thick. The underlying material is stratified pale
brown and pink sand to a depth of 60 inches or more
(fig. 16). The profile is medium acid throughout. Some
areas of this soil have a sandy loam surface layer.

Figure 16.—A profile of Oceano sand Note the lamellae
n the lower half of the profile
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Included in this map unit are a few small areas of
Baywood fine sand, Garey sandy loam, and Dune land.

Permeability of this Oceano soil is rapid, and the
available water capacity is low. Surface runoff is slow or
medium. The hazard of water erosion is slight or
moderate, and the hazard of soil blowing is high. The
effective rooting depth is 60 inches or more.

Most areas of this soil are used for recreation, as
rangeland, or for urban development. Other areas are
used for lemons, Christmas trees, avocados, and
strawberries.

All crops must be irrigated because the soil is
droughty. In addition to the low water holding capacity,
this soil is very susceptible to soil blowing. These
problems can be somewhat overcome by providing cover
crops in orchards and utilizing all crop residue and
prunings as mulch. Cover crops of grasses or legumes
can be grown under irrigation. Some dryland cover crops
are satisfactory, depending on the location. All cover
crops can be mown to desired heights early in the
growing season and after the seed is mature in the
spring. Irrigation water applications should be closely
monitored to provide for crop needs. Excessive water
applications rapidly leach nutrients from the plant root
zones. This soil is best suited to drip or sprinkler
methods of irrigation.

This soil is poorly suited to rangeland. The sand
texture makes this soil very droughty with a very short
period of quality forage. Gully erosion is a hazard during
wet years because of the channeling of runoff water.
Erosion can be controlled by maintaining adequate plant
residue on the soil surface. This soil sometimes has
contrasting vegetation, especially within the coastal fog
belt. The cooler temperatures adjacent to the coast
influence a closed canopy of live oak with increases in
poison-oak, California coffeeberry, and woodfern. Some
areas have been cleared and are managed for annual
forage. The annual forage is supplemented by California
melicgrass in many areas. Deerweed and chamise,
aithough indicators of soil disturbance or fire, are
important livestock and wildlife browse. This soil
supports excellent groves of bluegum eucalyptus. Some
of the plantations have been harvested and have
successfully regenerated themselves by stump sprouting.
A basal area of 130 square feet has been measured on
these plantations, averaging 8 inches in diameter at
breast height.

Many areas of this soil are used for urban
development. Avoid placing septic tank absorption fields
near areas of eucalyputus trees. The root system of
eucalyptus trees extends horizontally for many feet and
can clog the leach lines. If this soil is used for
embankments, dikes, or levees, the design of these
structures needs to consider the soil’s rapid permeability
and susceptibility to piping. Piping and permeability can
be reduced by mixing the soil with a more desirable
material and by maintaining a high degree of compaction
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control. Because of the fast intake rate, sprinkler or drip
methods of irrigation are best suited to this soil.
Maintaining a good vegetative cover at all times protects
the soil from erosion.

This Oceano solil is in capability unit IVe-1 (14),
irrigated and capability subclass Vie (14), nonirrigated.

185—0ceano sand, 9 to 30 percent slopes. This
very deep, excessively drained, strongly sloping and
moderately steep soil is on old established sand dunes.
It formed in deposits of windblown sand. Areas are
nearly round or fong and narrow and range from 50 to
3,000 acres. The natural vegetation is mainly brush,
annual grasses, and scattered hardwoods. Elevation
ranges from 10 to 500 feet. The average annual
precipitation ranges from 15 to 19 inches, and the
average annual air temperature is about 58 degrees F.
The average frost-free season ranges from 235 to 365
days, depending on location.

Typically, the surface layer i1s brown sand about 29
inches thick. The underlying material is stratified, pale
brown and pink sand to a depth of 60 inches or more
(see fig. 16). The profile is medium acid throughout.
Some areas of this soil have a sandy loam surface layer.

Included in this map unit are a few small areas of
Baywood fine sand, Garey sandy loam, and Dune land.

Permeability of this Oceano soil is rapid, and the
available water capacity is low. Surface runoff is medium
or rapid. The hazard of water erosion is moderate or
high, and the hazard of soll blowing is high. The effective
rooting depth is 60 inches or more.

Most areas of this soil are used for recreation, as
rangeland, or for urban development. Other areas are
used for eucalyptus trees.

This soil is poorly suited to rangeland. The sand
texture makes this soil very droughty with a very short
period of quality forage. Guily erosion is a hazard during
wet years because of the channeling of runoff water.
Erosion can be controlled by maintaining adequate plant
residue on the soil surface. This soll sometimes has
contrasting vegetation, especially within the coastal fog
belt. The cooler temperatures adjacent to the coast
influence a closed canopy of live oak with increases in
poison-oak, California coffeeberry, and woodfern. Some
areas have been cleared and are managed for annual
forage. The annual forage is supplemented by California
melicgrass in many areas. Deerweed and chamise,
although indicators of soil disturbance or fire, are
important livestock and wildlife browse.

This soil supports excellent groves of bluegum
eucalyptus. Some of the plantations have been
harvested and have successfully regenerated
themselves by stump sprouting. A basal area of 130
square feet has been measured in these plantations,
averaging 8 inches in diameter at breast height.

Many areas of this soil are used for urban
development. Slope is the main limitation for homesite
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development. Septic tank absorption fields should be
placed in areas of lesser slopes, if possible, or placed on
the contour. Avoid areas of eucalyptus trees. The root
systemn of eucalyptus trees extends horizontally for many
feet and can clog the leach lines. Building sites and local
roads and streets should include erosion control
measures, such as minimum grading, using runoff and
sediment control structures, and establishing a
permanent plant cover on side slopes. The droughtiness
of this soil makes grassed waterways and areas of
permanent plant cover difficult to maintain. This can be
overcome by the establishment of a permanent low-rate-
of-application irrigation system or by mixing the soil with
a more desirable material. Maintaining a good plant
cover at all times protects the soil from erosion.

This Oceano soil is in capability subclass Vie (14),
nonirrigated.

186—Perkins fine sandy loam, 2 to 9 percent
slopes. This very deep, well drained, gently sloping and
moderately sloping soil is on dissected terraces. It
formed in old alluvium weathered from sedimentary
rocks. Areas are commonly long and narrow and range
from 5 to 110 acres. The natural vegetation is mainly
brush, annual grasses, and scattered hardwoods.
Elevation ranges from 300 to 1,700 feet. The average
annual precipitation ranges from 15 to 25 inches, and
the average annual air temperature is about 59 degrees
F. The average frost-free season ranges from 275 to 325
days, depending on location.

Typically, the surface layer is brown fine sandy loam
about 17 inches thick. The upper part of the subsoil is
reddish brown loam to a depth of about 32 inches. The
fower part of the subsoil is light reddish brown gravelly
clay loam to a depth of 47 inches becoming very gravelly
to a depth of 60 inches or more. Some small areas have
a shaly surface layer.

Included in this map unit are a few small areas of Los
Osos Variant clay loam.

Permeability of this Perkins soil is slow, and the
available water capacity is moderate or high. Surface
runoff is slow or medium, and the hazard of water
erosion is slight or moderate. The effective rooting depth
is 60 inches or more.

Most areas of this soil are used as rangeland. A few
areas are used for irrigated field crops.

This soil is well suited to irrigated vegetable crops,
such as carrots, potatoes, lettuce, broccoli, and
cabbage. Deep cuts should be avoided when leveling
fields for row crop production because of the shaly
subsoil. Management practices that include crop rotation
or cover crops, fertilization, crop residue utilization, and
proper tillage help to maintain soil tilth, structure, and
fertility.

This soil is well suited to rangeland. The fine sandy
loam surface layer is subject to gully erosion and is
relatively droughty. Gully erosion is especially a problem
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during years of high rainfali because of channeling from
upslope runoff. The available water capacity is moderate
or high, but surface moisture is depleted rather rapidly.
This makes the germination of annuals difficult and
influences a short period of quality forage. It is important
to maintain a permanent plant cover. A few areas of this
soil have been cultivated and are without perennial
cover. This soil is typically under annual grasses with
individual live oaks providing shade and understory
forage. The major forage is annuals, including burclover
and other annual legumes. Perennial forage, such as
purple needlegrass and Australian saltbush, is locally
common. Undesirable plants include cocklebur, verbena,
coyotebush, and California sagebrush. If the range is
overgrazed, the proportion of preferred forage plants
decreases and the proportion of less preferred plants
increases. Livestock grazing should be managed so that
the desired balance of plant species is maintained.

This soil is increasingly used for homesite
development. Septic tank absorption fields do not
function properly because of the slow permeability of the
subsoil. Septic tank absorption lines should be placed
below the slowly permeable layer. Increasing the size of
the absorption field or selecting an alternative method of
disposal is sometimes necessary. When irrigated,
controlling the amount of water applied prevents
excessive runoff. Because of the slope and the slow
permeability of the subsoil, sprinkler or drip irrigation
methods of irngation are best suited to this soil.

This Perkins soil is in capability units lle-1 (14),
irrigated and llle-1 (14), nonirrigated.

187—Perkins fine sandy loam, 9 to 30 percent
slopes. This very deep, well drained, strongly sloping
and moderately steep soil 1s on dissected terraces. It
formed in old alluvium weathered from sedimentary
rocks. Areas are irregular in shape and range from 5 to
40 acres. The natural vegetation is mainly brush, annual
grasses, and scattered hardwoods. Elevation ranges
from 300 to 1,700 feet. The average annual precipitation
ranges from 15 to 25 inches, and the average annual air
temperature is about 59 degrees F. The average frost-
free season ranges from 275 to 325 days, depending on
focation.

Typically, the surface layer is brown fine sandy loam
about 17 inches thick. The upper part of the subsoil is
reddish brown loam about 15 inches thick. The lower
part of the subsoil is light reddish brown gravelly clay
loam to a depth of 47 inches becoming very gravelly to a
depth of 60 inches or more. Some small areas have a
shaly surface layer.

Included in this map unit are a few small areas of Los
Osos Variant clay loam.

Permeability of this Perkins soil is slow, and the
available water capacity 1s moderate or high. Surface
runoff i1s slow or medium, and the hazard of water
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erosion is moderate. The effective rooting depth 1s 60
inches or more.

Most areas of this soil are used as rangeland.

This soil 1Is moderately suited to rangeland. The fine
sandy loam surface layer is subject to gully erosion and
is relatively droughty. The available water capacity is
moderate or high, but surface moisture is depleted rather
rapidly. This makes the germination of annuals difficult
and influences a short period of quality forage. These
hazards increase the importance of maintaining a
permanent plant cover. This soil typically is open
grassland with individual live oaks and, in areas away
from the coast, blue oaks. The major forage is annuals.
Browse species, such as purple neediegrass or pine
bluegrass, are locally common. Undesirable plants
include wooly yerba-santa, fiddleneck, and California
sagebrush. If the range is overgrazed, the proportion of
preferred forage plants decreases and the proportion of
less preferred plants increases. Livestock grazing should
be managed so that the desired balance of plant species
is maintained.

Rural homesite development and most other
engineering practices sometimes require special design
considerations because of the slope and the slow
permeability of the subsoil. Septic tank absorption lines
should be placed below the slowly permeable layer.
Increasing the size of the absorption area helps to
compensate for the slow permeability. If located on the
moderately steep slopes, absorption lines should be
placed on the contour. Building sites and septic tank
absorption fields are better suited to lesser slopes. The
erosion hazards created by building site preparation and
road construction can be reduced by minimum grading,
using runoff and sediment control structures, and
establishing a permanent plant cover on side slopes.

This Perkins soil is in capability unit IVe-1 (14),
nonirrigated.

188—Perkins gravelly fine sandy loam, 9 to 30
percent slopes. This very deep, well drained, strongly
sloping and moderately steep soil is on dissected
terraces. It formed in old alluvium weathered from
sedimentary rocks. Areas are long and narrow and range
from 20 to 100 acres. The natural vegetation is mainly
brush, annual grasses and forbs, and scattered
hardwoods. Elevation ranges from 300 to 1,700 feet. The
average annual precipitation ranges from 15 to 25
inches, and the average annual air temperature is about
59 degrees F. The average frost-free season ranges
from 275 to 325 days.

Typically, the surface layer is brown gravelly fine sandy
loam about 17 inches thick. The upper part of the
subsoil is reddish brown gravelly loam about 15 inches
thick. The lower part of the subsoil is light reddish brown
gravelly clay loam to a depth of 47 inches becoming very
gravelly to a depth of 60 inches or more.
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Included in this map unit are a few small areas of Los
Osos Vanant clay loam.

Permeability of this Perkins soit is slow, and the
available water capacity is moderate or high. Surface
runoff is medium or rapid, and the hazard of water
erosion is moderate or high. The effective rooting depth
is 60 inches or more.

Most areas of this soil are used as rangeland.

This soil is moderately suited to rangeland. The
gravelly fine sandy loam surface layer is subject to sheet
erosion. Sheet erosion increases the concentration of
gravel on the soil surface. The high gravel content
creates a low specific heat, causing rapid changes in
moisture and temperature. This hinders natural and
mechanical range seeding. The maintenance of an
adequate plant cover is very important in preventing the
long-term consequences of soil erosion. Because of the
gravelly, coarse textured surface layer, this soil is
droughty and has a relatively short period of quality
forage. The major forage plants are annuals. Purple
needlegrass or, in the drier areas, foothill needlegrass
are locally abundant perennial forage grasses.
Undesirable plants include bluecurls, California
sagebrush, and tarweed.
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Rural homesite development and most other
engineering practices sometimes require special design
considerations because of the slope and slow
permeability of the subsoil. If located on the steeper
slopes of this soil, septic tank absorption lines should be
placed on the contour. Absorption field lines should be
placed below the slowly permeable layer. increasing the
size of the absorption area helps to compensate for the
slow permeability. Building sites and septic tank
absorption fields are better suited to lesser slopes. The
erosion hazards created by building site preparation and
road construction can be reduced by minimum grading,
using runoff and sediment control structures, and
establishing a permanent plant cover on side slopes.

This Perkins soil is in capability unit [Ve-1 (15),
nonirrigated.

189—Pismo loamy sand, 9 to 30 percent slopes.
This shallow, somewhat excessively drained, strongly
sloping and moderately steep soil is on foothills and
mountains. It formed in residual material weathered from
sandstone. Some areas have numerous gullies (fig. 17).

Figure 17.—A typrcal view of an area of Pismo soils The gulleys indicate a severe erosion problem.
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Areas are irregular in shape and range from 50 to 400
acres. The natural vegetation is mainly annual grasses
and forbs, scattered hardwoods, and small areas of
brush. Elevation ranges from 25 to 700 feet. The
average annual precipitation ranges from 15 to 22
inches, and the average annual air temperature is about
58 degrees F. The average frost-free season ranges
from 325 to 350 days, depending on location.

Typically, the surface layer is ight brownish gray,
medium acid loamy sand about 19 inches thick. Soft
fractured sandstone is at a depth of 19 inches. Some
areas of this soll have a sand or sandy loam surface
layer and darker surface colors. A few areas have
steeper slopes. Near Cambria, a small area of this soil
has a sandy loam surface layer and is on lesser slopes.

Included in this map unit are a few small areas of
Arnold loamy sand and Briones loamy sand and minor
areas of Tierra sandy loam.

Permeability of this Pismo soil is rapid, and the
available water capacity is very low. Surface runoff is
medium or rapid. The hazard of water erosion is
moderate or high and the hazard of soil blowing is high.
The effective rooting depth ranges from 8 to 20 inches.

Most areas of this soil are used as rangeland.

This soil is poorly suited to rangeland. The loamy sand
texture makes this soil very droughty with a short period
of quality forage. Downhill movement of the surface
layer, when dry, can result from animal and vehicular
traffic. The hazard of gully erosion is high during wet
years. These problems can be reduced by allowing
adequate plant residue to remain on the soil surface
after grazing. The soil typically is open grassland with
scattered live oaks and areas of shrubs, such as
California sagebrush, blue elderberry, manzanita, and
mockheather. Cooler temperatures adjacent to the
ocean influence an increase in poison-oak, California
coffeeberry, and woodfern.

Most engineering practices require special design
considerations on this soil because of the slope, shallow
depth to rock, high sand content, and the erosion
hazard. Erosion hazards created by building site
preparation and road construction can be reduced by
minimum grading, using runoff and sediment control
structures, and establishing a permanent plant cover on
side slopes. A permanent plant cover can be difficult to
maintain because of the soil’s droughtiness. A
permanent, low-rate-of-applcation irrigation system
sometimes needs to be installed. Mulching and fertilizing
cut areas help to establish plants. The size of septic
tank absorption fields should be increased to
compensate for the depth to rock. If located on the
steeper slopes, absorption fields may need to be placed
on the contour.

This Pismo soil is in capability subclass Vlle (15),
nonirrigated.
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190—Pismo-Rock outcrop complex, 30 to 75
percent slopes. This steep and very steep complex I1s
on mountains. Areas are irregular in shape and range
from 10 to 200 acres. The natural vegetation is mainly
brush, scattered hardwoods, and areas of annual
grasses and forbs. Elevation ranges from 25 to 700 feet.
The average annual precipitation ranges from 15 to 22
inches, and the average annual air temperature is about
58 degrees F. The frost-free season ranges from 325 to
350 days, depending on location.

This complex is about 40 percent Pismo soil and 35
percent Rock outcrop. Some areas of the Pismo soil
have a sand surface layer, and other areas have a
darker surface layer.

Included in this complex are a few small areas of
Arnold loamy sand, Briones loamy sand, and a soil
similar to Tierra sandy loam that is less than 40 inches
deep to sandstone. Included areas make up about 25
percent of the total acreage.

The Pismo soil is shallow and somewhat excessively
drained. It formed in residual material weathered from
sandstone. Typically, the surface layer is light brownish
gray, medium acid loamy sand about 19 inches thick.
Soft fractured sandstone is at a depth of 19 inches.

Permeability of the Pismo soil is rapid, and the
available water capacity is very low. Surface runoff is
medium or rapid. The hazard of soil blowing is high. The
hazard of water erosion is moderate or high, depending
on slope. The effective rooting depth ranges from 8 to
20 inches.

The Rock outcrop is exposed, firm to hard sandstone
at or near the soil surface.

Most areas of this soil are used as rangeland.

This complex is poorly suited to rangeland. The loamy
sand surface layer and the Rock outcrop make this soil
very droughty with a short period of quality forage. On
the steeper hilisides, animal and vehicular traffic cause
downhill movement of the dry surface layer. Gully
erosion is a hazard in wet years because of the
channeling of runoff. These problems can be reduced by
allowing adequate plant residue to remain on the soil
surface after grazing. The Pismo soll typically has an
overstory of live oak with such shrubs as California
sagebrush, blue elderberry, manzanita, and
mockheather. Deerweed and chamise, although
indicators of soil disturbance or fire, are important
livestock and wildlife browse. Cooler temperatures near
the ocean influence an increase in poison-oak, California
coffeeberry, and woodfern.

Most engineering practices require special design
considerations on this soil because of slope, shallow
depth to rock, Rock outcrop, high sand content, and the
erosion hazard. The erosion hazards created by building
site or road preparation can be reduced by minimum
grading, using runoff and sediment control structures,
and establishing a permanent plant cover on side slopes.
A permanent plant cover can be difficult to establish
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because of the soil’s droughtiness; a permanent, low-
rate-of-application irrigation system may need to be
installed. Fertilizing and mulching cut areas helps to
establish plants. Septic tank absorption field size should
be increased to compensate for the depth to rock.
Absorption fields should be placed on the contour.

This complex is in capability subclass Vile (15),
nonirrigated.

191—Pismo-Tierra complex, 9 to 15 percent
slopes. These strongly sloping soils are on foothills and
mountains. Areas are irregular in shape and range from
30 to 200 acres. The natural vegetation is mainly brush,
annual grasses, and scattered hardwoods. Elevation
ranges from 25 to 700 feet. The average annual
precipitation ranges from 16 to 22 inches, and the
average annual air temperature is about 58 degrees F.
The frost-free season ranges from 325 to 350 days,
depending on location.

This complex is about 40 percent Pismo soil and 30
percent Tierra soil. Tierra soil differs from Pismo soil by
having a clay subsoil and by being very deep.

Included in this complex are a few areas of a soil less
than 40 inches deep that is similar to Tierra soil and soils
similar to Pismo soil that have darker surface colors and
sandy loam texture. Small areas of Arnold and Briones
loamy sand are also included. Included areas make up
about 30 percent of the total acreage.

The Pismo soil is shallow and somewhat excessively
drained. It formed in residual material weathered from
sandstone. Typically, the surface layer 1s medium acid,
lhight brownish gray loamy sand 19 inches thick. Soft
fractured sandstone is at a depth of 19 inches. Some
areas of this soil have a sand surface layer.

Permeability of the Pismo soil is rapid, and the
available water capacity is very low. Surface runoff is
medium or rapid. The hazard of soil blowing is high. The
hazard of water erosion is moderate or high, depending
on slope. Effective rooting depth ranges from 8 to 20
inches.

The Tierra soil 1s very deep and moderately well
drained. It formed in old alluvium weathered from.
sedimentary rocks. Typically, the surface layer is gray
sandy loam about 9 inches thick. The subsurface layer is
light gray sandy loam about 2 inches thick. The subsoil is
gray, pale brown, and brown sandy clay to a depth of
about 42 inches. The underlying material to a depth of
60 inches is pale brown sandy clay loam. The profile is
slightly acid at the surface and becomes more alkaline
as depth increases.

Permeability of the Tierra soil is very slow, and the
available water capacity is low or moderate. Surface
runoff i1s rapid. The hazard of soil blowing is moderate,
and the hazard of water erosion is high. The effective
rooting depth is 60 inches or more, but roots in the
subsoil are limited to cracks. This soil hes high shrink-
swell potential in the subsaoil.
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Most areas of these soils are used as rangeland.

These soils are moderately suited to rangeland. The
loamy sand surface layer of the Pismo soil and the
sandy loam surface layer of the Tierra soil tend to be
droughty. This hinders revegetation efforts because of
rapid changes in moisture and temperature. The sandy
clay subsoil of the Tierra soil restricts uniform movement
of water and penetration of plant roots. Lateral water
flow along the claypan surface can cause gully erosion.
These problems are reduced if an adequate plant cover
is maintained. Forage production on the Pismo soil is
lower than on the Tierra soil. This causes problems in
achieving uniform forage utilization. Shallowness and the
fack of a fine textured subsoil decreases the available
moisture and decreases the period of quality forage on
the Pismo soil. The available water capacity is high in
the Tierra soil because of the claypan, allowing forage
quality to remain high into June. The Pismo soil is often
overgrazed while the Tierra soil is still underutilized.
Properly engineered access roads, stock trails, and
placement of livestock watering facilities and salt
promote good distribution of grazing. The forage plants
are annuals. Purple needlegrass or nodding stipa,
perennial forage grasses, are common on the Tierra soil.
An occasional live oak or valley oak is common on the
Pismo soil. Undesirable plants on both soils include
Calfornia sagebrush, verbenas, and fiddleneck.

Rural homesite development is increasingly important
on these soils. The main limitations of these soils for this
and other engineering uses are slope, the shallow depth
to rock of the Pisma soil, and the very slow permeability,
high shrink-swell potential, and low strength of the Tierra
soil. Septic tank absorption fields do not function
properly because of the very slow permeability of the
Tierra soil and the depth to rock of the Pismo soil. The
size of absorption fields should be increased to
compensate for depth to rock and very slow
permeability. Absorption field lines should be placed on
the contour.

If building sites or roads are placed on these soils,
care should be taken to limit grading and excavation to
the minimum necessary. Cuts needed to provide
relatively level building sites and road beds can expose
the bedrock or clay subsoil. Maintaining sediment control
structures and a permanent plant cover at all times
reduces the hazards of soil blowing or water erosion
during and after construction. Low-rate-of-application
irrigation systems are sometimes needed to ensure
growth of plant cover on some sites. Mulching and
fertilizing cut areas helps to establish plants. Special
design considerations are needed to allow for the low
strength of the Tierra soil when constructing roads,
building sites, and embankments. Subgrade or base
material needs to be replaced or covered with suitable
base material to minimize maintenance of local roads
and streets and to prevent structural damage of the
foundations and footings of buildings. The lack of
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sufficient soil strength can be corrected by replacing the
base matenal, careful placement of the material in the
embankment, or mixing the soil with more desirable
material and maintaining a high degree of compaction
and moisture control.

The Pismo and Tierra solls in this complex are in
capability subclass Vle (15), nonirrigated.

192—Psamments and Fluvents, occasionally
flooded. This map unit is on nearly level areas adjacent
to stream and river bottoms. It consists of excessively
drained, stratified deposits of sand and loamy sand that
may contain thin layers of sandy loam, silt, or gravel.
Other soil features are variable. This map unit is subject
to flooding and deposition during moderate or severe
storms. The surface may be uneven because of the
channeling of floodwater or deposition. The natural
vegetation is commonly scattered clumps of brush with
sparse annual and perennial grasses and forbs.
Hardwoods are in some places. The average annual
precipitation ranges from 14 to 24 inches, and the
average annual air temperature is about 58 degrees F.

Included in this map unit are small areas of Riverwash
and Corralitos and Tujunga soils.

Permeability is moderately rapid or rapid, and available
water capacity is very low or low. Surface runoff is very
slow or slow, and the hazard of water erosion is
moderate. During unusually heavy storms, damaging
overflow and deposition can occur.

Areas of this map unit are presently used as rangeland
or for vegetable crops.

These soils are poorly suited to rangeland. The coarse
textured surface layer of these soils is subject to soil
deposition. The areas of silt and sand deposition are
very droughty because of ther low available water
capacity. Annual forage production is very low. Ground
water is usually available on these soils, and deep-
rooted, water-loving plants, such as mule fat, willows,
and California sycamore, are common. The major forage
is browse from these species. Clumps of deergrass and
purple needlegrass are common perennial forage
grasses. Many areas are considered unique plant and
wildlife areas and grazing should be controlled for their
preservation. Undesirable plants include poison-oak,
cocklebur, and poison-hemlock.

Because the profile of these soils is highly variable,
onsite investigation is needed to determine practices
needed to control erosion, prevent flooding, and
determine suitability for range, farming, and engineering
uses.

These Psamments and Fluvents are in capability units
Viw-2 (14), irrigated and nonirrigated.

193—Psamments and Fluvents, wet. This map unit
consists of small, very poorly drained basins in areas of
Dune land or in coarse textured valley alluvium near
streams and river bottoms. The soils are wind- or water-
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deposited sands and loamy sand that commonly contain
layers of organic material. These areas are waterlogged
all or most of the year. Vegetation is water- and salt-
tolerant grasses and forbs.

Included in this map unit are small areas of
Psamments and Fluvents, occasionally flooded; Dune
land; and Corralitos Variant soil. A few places near
Arroyo Grande Creek are composed mostly of organic
matter.

These soils are very poorly drained. Free water i1s
within 10 to 20 inches of the surface for most of the
year.

Areas of these soils have little or no farming value and
are used mainly as wildlife habitat.

These Psamments and Fluvents are in capability
subclass Viw (14), nonirrigated.

194—Riverwash. This miscellaneous area is active
stream and river channels that consist of excessively
drained, water-deposited sand, loamy sand, and sandy
loam that have varying amounts of gravel and cobbles.
The soil material is highly stratified; most features are
too variable to characterize. Areas are subject to
flooding during and immediately after every storm, with
subsequent scouring and deposition. These areas are
essentially barren but include areas that have scattered
clumps of sage or water-tolerant plants.

Included with Riverwash in mapping are small areas of
Psamments and Fluvents, occasionally flooded, and
Corralitos soils.

Riverwash generally is excessively drained, but it
ranges to somewhat poorly drained in some low lying
areas. Permeability is very rapid. Surface runoff is very
slow. The hazard of erosion is variable. The available
water capacity is very low.

Areas of Riverwash are used mainly for recreation or
as wildlife habitat.

Onsite investigation is needed to determine practices
needed to control erosion and prevent flooding.

Riverwash is in capability subclass Viliw (14),
nonirrigated.

195—Rock outcrop-Lithic Haploxerolls complex, 30
to 75 percent slopes. This steep and very steep
complex is on mountains. Areas are irregular in shape or
long and narrow and range from 10 to 2,000 acres. The
natural vegetation is sparse annual grasses or brush.
Elevation ranges from 20 to 2,500 feet. The average
annual precipitation ranges from 15 to 45 inches, and
the average annual air temperature is about 58 degrees
F.

This complex is about 55 percent Rock outcrop and
25 percent Haploxerolls.

Included in this compiex are small areas of Arnold,
Briones, Diablo, Gaviota, and Gazos soils. included
areas make up about 20 percent of the total acreage.
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The Rock outcrop is various types of bedrock that are
exposed throughout the survey area.

The Lithic Haploxerolls are typically solls of the Lodo,
Lopez, and Obispo series. They each are less than 20
inches deep to hard rock. The Lodo soils are clay loam
throughout. The Lopez soils are very shaly clay loam,
and the Obispo soils are clay.

The shallow depth to rock of the Lithic Haploxerolls,
the steepness of slope, and the high percentage of Rock
outcrop make this complex poorly suited to most
agricultural or engineering uses.

This complex is in capability subclass Vllls (15),
nonirrigated.

196—Salinas loam, 0 to 2 percent slopes. This very
deep, well drained, nearly level soil is on alluvial fans
and plains. It formed in alluvium weathered from
sedimentary rocks. Areas are irregular in shape and
range from 20 to 500 acres. The natural vegetation is
mainly annual grasses and forbs with scattered
hardwoods Elevation ranges from 5 to 400 feet. The
average annual precipitation ranges from 14 to 22
inches, and the average annual air temperature is about
58 degrees F. The average frost-free season ranges
from 275 to 365 days, depending on location.

Typically, the surface layer is dark gray loam about 29
inches thick. This s underlain by stratified layers of very
pale brown fine sandy loam and light yellowish brown
silty clay loam to a depth of 60 inches or more. The
profile is neutral at the surface and becomes moderately
alkaline and calcareous as depth increases. Some areas
of this soil have a sandy loam or clay loam surface layer.
Some areas also have stratified layers of coarse sand or
gravel in the substratum.

Included in this map unit are a few small areas of
Camarillo loam, Cropley clay, Marimel silty clay loam,
and Mocho silty clay loam.

Permeability of this Salinas soil is moderately slow,
and the available water capacity is high or very high.
Surface runoff i1s slow, and the hazard of water erosion is
slight. The effective rooting depth is 60 inches or more.

Most areas of this soll are used for hay crops or
irrigated pasture. A few small areas are used for
orchards or vegetable crops or as rangeland.

This soil has no hazards or limitations if farmed. It is
well suited to irrigated vegetable crops and orchards or
dryfarmed barley, beans, or hay crops. Proper tillage and
crop residue utilization help to maintain soil tiith,
structure, fertility, -and permeability. Subsoiling can be
necessary periodically to break up the tillage pans.

This soil I1s well suited to rangeland. Most areas have
been cultivated and are open. Major forage is annuals,
including burclover during years of normal or high
rainfall. Perennial forage includes Australian saltbush, a
browse, and purple needlegrass. Undesirable plants
include cheeseweed, foxtail barley, and mustard. If the
range is overgrazed, the proportion of preferred forage
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plants decreases and the proportion of less preferred
plants increases. Livestock grazing should be managed
so that the desired balance of plant species is
maintained.

This soil I1s increasingly used for urban development.
The design of septic tank absorption fields should
consider the moderately slow permeability of the
substratum. The size of the absorption field may have to
be enlarged. Seepage limits the use of this soil for
sewage lagoons and pond reservoir areas. Seepage can
be corrected by sealing. If this soil is used for
embankments, dikes, or levees, the structure should be
designed in regard to the limitation of piping. To
overcome the piping limitation, a high degree of
compaction and moisture control, careful placement of
material, or a special design is needed.

This Salinas soil is in capability class | (14), irngated
and capability unit Hic-1 (14), nonirrigated.

197—Salinas silty clay loam, 0 to 2 percent slopes.
This very deep, well drained, nearly level soil is ‘on
alluvial fans and plains. it formed in alluvium weathered
from sedimentary rocks. Areas are irregular in shape and
range from 10 to 300 acres. The natural vegetation is
mainly annual grasses and forbs with scattered
hardwoods. Elevation ranges from 5 to 400 feet. The
average annual precipitation ranges from 14 to 22
inches, and the average annual air temperature 1s about
58 degrees F. The average frost-free season ranges
from 275 to 365 days, depending on location.

Typically, the surface layer is dark gray silty clay loam
about 29 inches thick. This is underlain by stratified
layers of very pale brown very fine sandy loam and light
yellowish brown silty clay loam to a depth of 60 inches
or more. The profile is neutral at the surface and
becomes moderately alkaline and calcareous as depth
increases. Some areas of this soil have a sandy loam or
clay loam surface layer. A few areas have stratified
layers of coarse sand or gravel in the substratum.

Included in this map unit are a few small areas of
Camarillo loam, Cropley clay, Marimel silty clay loam,
Mocho loam, and Mocho Variant fine sandy loam. In
places, the Salinas soil overlies a heavy clay soil at a
depth of 20 to 40 inches.

Permeabiiity of this Salinas soil is moderately slow,
and the available water capacity is high or very high.
Surface runoff is slow, and the hazard of water erosion is
slight. The effective rooting depth is 60 inches or more.

Most areas of this soil are used for vegetable and hay
crops. Other areas are used for urban development or as
rangeland.

This soll has no hazards or limitations for farming. It 1s
well suited to irrigated vegetable crops and orchards or
dryfarmed barley, beans, and hay crops. Proper tillage
and utilization of crop residue help to maintain soil tilth,
structure, fertility, and permeability. Periodic subsoiling
helps to break up tillage pans.
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This soil is well suited to rangeland. The siity clay ioam
surface layer is subject to soll compaction. This may be
reduced by grazing when the soil is moderately dry. This
soll typically is open grassland with occasional groves of
live oak and an understory of such plants as bush
monkeyflower, blue elderberry and California peony.
Major forage plants are burclover and other annual
legumes. Purple needlegrass, a perennial grass, is
important In many areas. Some areas were previously
cultivated. The vegetation in these areas can differ from
the typical perennial species. Undesirable plants include
coyotebush, black sage, and cheeseweed. Near the
coast, milkthistle and mustard are undesirable and
increase following soil disturbance. If the range is
overgrazed, the proportion of preferred forage plants
decreases and the proportion of less preferred plants
increases. Livestock grazing should be managed so that
the desired balance of plant species is maintained.

Many areas of this soil are used for urban
development. The design of septic tank absorption fields
needs to consider the moderately slow permeability of
the substrata. The size of the absorption field may need
to be enlarged. Seepage limits the use of this soil for
sewage lagoons and pond reservoirs; this can be
corrected by sealing. The design of roads, buildings, and
other structures needs to consider the low strength and
moderate shrink-swell potential. if this soil is to be used
for embankments, dikes, or levees, the design of the
structure should consider the limitation of piping. To
overcome the piping limitation, a high degree of
compaction and moisture control, careful placement of
material, or special design is needed.

This Salinas soil is in capability class ! (14), irrigated
and capability unit 1lic-1 (14), nonirrigated.

198—Salinas silty clay loam, 2 to 9 percent slopes.
This very deep, well drained, gently sloping and
moderately sloping soil is on alluvial fans and plains. it
formed in alluvium weathered from sedimentary rocks.
Areas are long and narrow or irregular in shape and
range from 15 to 125 acres. The natural vegetation is
mainly annual grasses and forbs with some hardwoods.
Elevation ranges from 5 to 400 feet. The average annual
precipitation ranges from 14 to 22 inches, and the
average annual air temperature is about 58 degrees F.
The average frost-free season ranges from 275 to 365
days, depending on location.

Typically, the surface layer is dark gray silty clay loam
about 29 inches thick. This 1s underiain by stratified
layers of very pale brown very fine sandy loam and light
yellowish brown silty clay loam to a depth of 60 inches
or more. The profile is neutral at the surface and
becomes moderately alkaline and calcareous as depth
increases. Some areas of this soil have a sandy loam or
clay loam surface layer. A few areas have stratified
layers of coarse sand or gravel in the substratum.
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Included In this map unit are a few small areas of
Cropley clay and Marimel silty clay loam. In a few places,
the Salinas soil overlies a heavy clay that is at a depth
of 20 to 40 inches.

Permeability of this Salinas soil is moderately slow,
and the available water capacity is high or very high.
Surface runoff is slow or medium, and the hazard of
water erosion is slight or moderate. The effective rooting
depth is 60 inches or more.

Most areas of this soil are used for hay crops or smail
grains. Other areas are used for urban development or
as irrigated pasture or rangeland.

This soil is well suited to irrigated pasture and
dryfarmed oat hay, barley, and beans. The erosion
hazard increases as slope increases. Such management
practices as proper tillage and crop residue utilization
help to reduce these hazards. Tillage should be on the
contour or across the slope. Irrigated pastures with
combinations of grasses and legumes do well. However,
rotational grazing systems should be established to
reduce the problem of scil compaction by livestock when
the soil is wet.

This soil is well suited to rangeiand. The silty clay loam
surface layer is subject to compaction. This can be
reduced by grazing when the soil is moderately dry. This
soil typically 1s open grassland with occasional groves of
live oak and an understory of such plants as bush
monkeyflower, blue elderberry and California peony.
Major forage plants are burclover and other legumes.
Purple needlegrass, a perennial grass, is important in
many areas. Some areas of this soil have been
cultivated in the past and are without the typical
perennial vegetation. Undesirable plants include
coyotebush, black sage, and cheeseweed. Near the
coast, milkthistle and mustard are undesirable and
increase foliowing soil disturbance. If the range is
overgrazed, the proportion of preferred forage plants
decreases and the proportion of less preferred plants
increases. Livestock grazing should be managed so that
the desired balance of plant species is maintained.

Building sites and most engineering uses can require
special designs. When considering this soil for septic
tank absorption fields, design should consider the
moderately siow permeability of the substratum.
Absorption field size may have to be enlarged. Seepage
limits the use of this soil for sewage lagoons or pond
reservoir areas. Seepage can be corrected by sealing.
Roads, buildings, and other structures need to be
designed with consideration of the soil’s moderate
strength and moderate shrink-swell potential. The
subgrade should be replaced or covered with a more
suitabie material to minimize maintenance of roads and
streets. If this soil is to be used for embankments, dikes,
or levees, care should be taken to design the structure
in regard to limitations of piping. To overcome the piping
limitations, a high degree of compaction and moisture
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control, careful placement of material, or a special
design 1s needed.

This Salinas soil is in capability units He-1 (14),
irrigated and llle-1 (14), nonirrigated.

199—San Simeon sandy loam, 2 to 9 percent
slopes. This moderately deep, moderately weli drained,
gently sloping and moderately sloping soil is on foothills
and terraces. It formed in residual material weathered
from sandstone. Areas are irregular in shape and range
from 30 to 90 acres. The natural vegetation 1s mainly
annual and perennial grasses and forbs with areas of
brush or conifers. Elevation ranges from 20 to 500 feet.
The average annual precipitation ranges from 18 to 25
inches, and the average annual air temperature is about
55 degrees F. The average frost free season ranges
from 330 to 365 days, depending on location.

Typically, the surface layer 1s grayish brown, brown,
and light yellowish brown sandy loam about 24 inches
thick. The subsoil is brown and strong brown, mottled
clay to a depth of about 34 inches. This is directly
underiain by soft sandstone. The profile is medium acid
at the surface and becomes very strongly acid in the
subsoil. Some areas of this soil have a loam surface
layer.

Included in this map unit are a few small areas of
Concepcion loam and Los Osos loam. Near Ragged
Point, some areas are loam throughout the profile and
rest on consolidated terrace deposits. In areas covered
by a heavy canopy of trees, the air and soil temperatures
are a few degrees cooler than the rest of this map unit.

Permeability of this San Simeon soil 1s very slow, and
the available water capacity is very low or low. Surface
runoff is slow or medium, and the hazard of water
erosion is slight or moderate. The effective rooting depth
ranges from 20 to 40 inches. The shrink-swell potential
of the subsoil is high.

Most areas of this soil are used as rangeland or for
dryland farming. In the Cambria area, areas of this soil
are used for urban development and recreation.

The most common dryfarmed crops are grain barley
and oat hay. Management practices that include crop
rotation, cover crops, fertilization, crop residue utilization,
and proper tillage help to improve soil tilth, structure,
fertility, and water holding capacity. Subsoiling to break
up the underlying clay layer is not recommended
because this layer can reseal within a relatively short
period. Tilled areas should be worked on the contour or
across the slope if contour farming is not possible.
Stubble and crop residue left in place after harvest helps
to control erosion. Structural measures, such as grassed
waterways and water diversions, are sometimes
necessary to control erosion.

This soil is poorly suited to use as rangeland. The clay
subsoil restricts uniform water movement and root
penetration. Because of the loamy surface layer and clay
subsoll, this soil 1s subject to gully erosion. This
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increases the importance of maintaining a permanent
vegetative cover. This soil 1s typically covered with
Monterey pine and understory shrubs, such as live oak,
California coffeeberry, and poison-oak. Other areas are
dense brush without the pine overstory. The major
forage is browse and small areas of understory grasses.
The grasses are predominantly annuals with some
perennials, such as purpie needlegrass, wildryes, and
fescues. Undesirable plants include chamise and
coyotebush. If the range is overgrazed, the proportion of
preferred forage plants decreases and the proportion of
less preferred plants increases. Livestock grazing should
be managed so that the desired balance of plant species
is maintained. This soil supports some excellent stands
of Monterey pine. A basal area of 290 square feet has
been measured in stands of Monterey pine on this soil,
averaging 19 inches in diameter at breast height.
Because of the limited rooting depth, windthrow can be a
problem on the more exposed, windy locations. Access
roads need adequate erosion control measures to
prevent accelerated erosion.

In some areas, community development I1s increasingly
important. Building sites and most other engineering
uses can require special designs because of the high
shrink-swell potential, very slow permeability, low
strength, and hardness to pack of the clay subsoil.
Septic tank absorption fields do not function properly on
these soils because of the very slow permeability and
depth to rock. Increasing the size of the absorption area
helps to compensate for the very slow permeability and
depth to rock. Local road and street design can require
that the base material be replaced or covered with a
more suitable matenal in order to reduce maintenance.
This soil is moderately suited to pond reservoir areas
because of the depth to rock. Embankments, dikes, or
levees are hard to pack and can require careful
placement of matenal, mixing with a more surtable
material, and maintaining a high degree of compaction
and moisture control. If irrigated, controling the amount
of water and the rate of application prevents
waterlogging and excessive runoff. Sprinkler or drip
methods of irrigation are best suited to this soll.

This San Simeon soll is in capability units IVe-3 (15),
irrigated and nonirrigated.

200—San Simeon sandy loam, 9 to 15 percent
slopes. This moderately deep, moderately well drained,
strongly sloping soil is on foothills and terraces. It formed
in residual matenal weathered from sandstone. Areas
are irregular in shape and range from 45 to 75 acres.
The natural vegetation is mainly annual and perennial
grasses and forbs with areas of brush or conifers.
Elevation ranges from 20 to 500 feet. The average
annual precipitation ranges from 18 to 25 inches, and
the average annual air temperature is about 55 degrees
F. The average frost-free season ranges from 330 to 365
days, depending on location.
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Typically, the surface layer is grayish brown, brown,
and light yellowish brown sandy loam about 24 inches
thick. The subsoil is brown and strong brown, mottled
clay to a depth of about 34 inches. This is directly
underlain by soft sandstone. The profile is medium acid
at the surface and becomes very strongly acid in the
subsoil. Some areas of this soil have a loam surface
layer.

Included in this map unit are a few small areas of
Concepcion loam and Los Osos loam. In areas covered
by a heavy canopy of trees, the air and soil temperatures
are a few degrees cooler than the rest of this map unit.

Permeability of this San Simeon soil is very slow, and
the available water capacity is very low or low. Surface
runoff is medium, and the hazard of water erosion is
moderate. The effective rooting depth ranges from 20 to
40 inches. The shrink-swell potential of the subsoil is
high.

Most areas of this soil are used as rangeland. In the
Cambria area, areas of this soil are used for urban
development and recreation.

This soil is poorly suited to use as rangeland. The clay
subsoil restricts uniform water movement and root
penetration. Because of the loamy surface layer and clay
subsoil, this soil is subject to gully erosion. This
increases the importance of maintaining a permanent
vegetative cover. This soil is typically covered with
Monterey pine and understory shrubs, such as live oak,
California coffeeberry, and poison-oak. Other areas are
dense brush without the pine overstory. The major
forage is browse and small areas of understory grasses.
The grasses are predominantly annuals with some
perennials, such as purple needlegrass, wildryes, and
fescues. Undesirable plants include chamise and
coyotebush. If the range is overgrazed, the proportion of
preferred forage plants decreases and the proportion of
less preferred plants increases. Livestock grazing should
be managed so that the desired balance of plant species
is maintained.

In some areas, community development is increasingly
important. Building sites and most other engineering
uses can require special design because of the slope
and the high shrink-swell potential, very slow
permeability, low strength, and hardness to pack of the
clay subsoil. Septic tank absorption fields do not function
properly because of the very slow permeability and the
depth to rock. Septic tank absorption field trench lines
should be placed on the contour and the size of the
absorption area increased. Local road and street design
can require that the base material be removed or
covered with a more suitable material to reduce
maintenance. If this soil is to be used for embankments,
dikes, or levees, care shouid be taken to design the
structure in regard to limitations of hardness to pack and
a thin layer. The hardness to pack can be overcome by
mixing with a more desirable soil, careful placement of
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material, and maintaining a high degree of compaction
and moisture control during construction.

This San Simeon soll is in capability units IVe-3 (15),
irrigated and nonirrigated.

201-—-San Simeon sandy loam, 15 to 30 percent
slopes. This moderately deep, moderately well drained,
moderately steep soil is on foothills. it formed in residual
material weathered from sandstone. Areas are irregular
in shape and range from 60 to 800 acres. The natural
vegetation is mainly annual and perennial grasses and
forbs with a few areas of brush or conifers. Elevation
ranges from 20 to 500 feet. The average annual
precipitation ranges from 18 to 25 inches, and the
average annual air temperature is about 55 degrees F.
The average frost-free season ranges from 330 to 365
days, depending on location.

Typically, the surface layer is grayish brown, brown,
and light yellowish brown sandy loam about 24 inches
thick. The subsoil is brown and strong brown, mottled
clay to a depth of about 34 inches. This is directly
underlain by soft sandstone. The profile is medium acid
at the surface and becomes very strongly acid in the
subsoil. Some areas of this soil have a loam surface
layer.

included in this map unit are a few small areas of
Concepcion loam and Los Osos loam. In areas covered
by a heavy canopy of trees, the air and soil temperatures
are a few degrees cooler than the rest of this map unit.

Permeability of this San Simeon soil is very slow, and
the available water capacity is very low or low. Surface
runoff is rapid, and the hazard of water erosion is high.
The effective rooting depth ranges from 20 to 40 inches.
The shrink-swell potential of the subsoil is high.

Most areas of this soil are used as rangeland. In the
Cambria area, areas of this soil are used for urban
development and recreation.

This soil is poorly suited to use as rangeland. The clay
subsoil restricts uniform water movement and root
penetration. Because of the loamy surface layer and clay
subsaoil, this soil is subject to gully erosion. This
increases the importance of maintaining a permanent
vegetative cover. This soil is typically covered with
Monterey pine and understory shrubs, such as live oak,
California coffeeberry, and poison-oak. Other areas are
dense brush without the pine overstory. The major
forage is browse and small areas of understory grasses.
The grasses are predominantly annuals with some
perennials, such as purple needlegrass, wildryes, and
fescues. Undesirable plants include chamise and
coyotebush. If the range is overgrazed, the proportion of
preferred forage plants decreases and the proportion of
less preferred plants increases. Livestock grazing should
be managed so that the desired balance of plant species
is maintained.

In some areas, community development is increasingly
important. Building sites and most other engineering
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uses can require special designs because of the
moderately steep slope and the high shrink-swell
potential, very slow permeability, low strength, and
hardness to pack of the subsoil. Septic tank absorption
fields do not function properly because of the moderately
steep slope, depth to rock, and very slow permeability of
the subsoil. Septic tank absorption field trench lines
should be placed on the contour and the size of the
absorption area increased. Local road and street design
can require that the base material be removed or
covered with a more suitable material to minimize
maintenance. Where grading is necessary for building
sites or roads, soil erosion can be controlled by minimum
grading, using runoff and sediment control structures,
and establishing a permanent plant cover on side slopes.

This San Simeon soil is in capability subclass Vle (15),
nonirrigated.

202—San Simeon sandy loam, 30 to 50 percent
slopes. This moderately deep, moderately well drained,
steep soll is on foothills. It formed in residual material
weathered from sandstone. Areas are irregular in shape
and range from 5 to 100 acres. The natural vegetation is
mainly annual and perennial grasses and forbs with
areas of brush or conifers. Elevation ranges from 20 to
500 feet. The average annual precipitation ranges from
18 to 25 inches, and the average annual air temperature
is about 55 degrees F. The average frost-free season
ranges from 330 to 365 days, depending on location.

Typically, the surface layer is grayish brown, brown,
and light yellowish brown sandy loam about 24 inches
thick. The subsoil is brown and strong brown, mottled
clay to a depth of about 34 inches. This is directly
underlain by soft sandstone. The profile is medium acid
at the surface and becomes very strongly acid in the
subsoil. Some areas of this soil have a loam surface
layer. Other places have small areas with a gravelly layer
above the sandstone.

Included in this map unit are a few small areas of
Concepcion loam and Los Osos loam. In areas covered
by a heavy canopy of trees, the air and soil temperatures
are a few degrees cooler than the rest of this map unit.

Permeability of this San Simeon soil is very slow, and
the available water capacity is very low or low. Surface
runoff is rapid, and the hazard of water erosion is high.
The effective rooting depth ranges from 20 to 40 inches.
The shrink-swell potential of the subsoil is high.

Most areas of this soil are used as rangeland.

This soil 1s poorly suited to use as rangeland. The clay
subsoil restricts uniform water movement and root
penetration. Because of the loamy surface layer and clay
subsoil, this soil is subject to gully erosion. This
increases the importance of maintaining a permanent
vegetative cover. This sail is typically covered with
Monterey pine and understory shrubs, such as live oak,
California coffeeberry, and poison-oak. Other areas are
dense brush without the pine overstory. The major
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forage is browse and small areas of understory grasses.
The grasses are predominantly annuals with some
perennials, such as purple needlegrass, wildryes, and
fescues. Undesirable plants include chamise and
coyotebush. If the range is overgrazed, the proportion of
preferred forage plants decreases and the proportion of
less preferred plants increases. Livestock grazing should
be managed so that the desired balance of plant species
is maintained. This soil supports excellent stands of
Monterey pine. A basal area of 290 square feet has
been measured in stands of Monterey pine on this soll,
averaging 19 inches in diameter at breast height.
Because of the limited rooting depth, windthrow can be a
problem on the more exposed, windy locations. Access
roads need to have adequate erosion control measures
to prevent accelerated erosion.

Most engineering uses can require special designs
because of the steep slopes. Other soil characteristics,
such as high shrink-swell potential, very slow
permeability, low strength, and hardness to pack of the
subsoil, need to be carefully considered in designing any
buildings or roads and streets. Careful placement of
material and maintaining a high degree of compaction
and moisture control during construction are needed.
Removal of base material or covering with a more
suitable material can be necessary if designing roads
and building footings. Septic tank absorption field trench
lines should be placed on the contour and the size of
the absorption area increased.

This San Simeon soil is in capability subclass Ve (15),
nonirrigated.

203—Santa Lucia shaly clay loam, 30 to 50 percent
slopes. This moderately deep, well drained, steep soil is
on mountains. It formed in residual material weathered
from sandstone or shale. Areas are irregular in shape
and range from 15 to 650 acres. The natural vegetation
is mainly brush or annual grasses and forbs with
scattered hardwoods. Elevation ranges from 180 to
2,500 feet. The average annual precipitation ranges from
15 to 35 inches, and the average annual air temperature
is about 58 degrees F. The average frost-free season
ranges from 275 to 365 days, depending on location.

Typically, the surface layer is dark gray shaly clay
loam about 17 inches thick. The next layer is grayish
brown very shaly clay loam to a depth of 36 inches. This
is directly underlain by hard, fractured, acid shale. Some
areas of this soil have slopes of less than 30 percent,
more shaly fragments, or a shaly loam surface layer.
Under dense canopies of woody vegetation, the soil and
air temperatures may be cooler than is typical for this
soil.

Included in this map unit are a few small areas of
Calodo loam, Gazos clay loam, Lompico and McMullin
loams, and Nacimiento silty clay loam. The major
inclusion in this map unit 1s Lopez very shaly clay loam.
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Permeability of this Santa Lucia soil is moderate, and
the available water capacity is very low or low. Surface
runoff is rapid, and the hazard of water erosion is
moderate or high. The effective rooting depth ranges
from 20 to 40 inches. Coarse fragments commonly
increase as depth increases and make up 30 to 70
percent by volume of the soll.

Most areas of this soil are used as rangeland.

This soil is moderately suited to rangeland. Because of
the shaly clay loam surface texture and steep slopes, the
soil is subject to sheet erosion. Sheet erosion increases
the concentration of shale fragments on the soil surface.
The shale fragments hinder both natural reseeding and
mechanical range seeding. The maintenance of an
adequate plant cover helps to control soil erosion.
Forage consists of annual grasses. Blue wildrye is a
common perennial forage grass. Browse species
occurring in dense stands include buckbrush and toyon,
which also provide food and cover for many kinds of
wildlife. Undesirable plants, which indicate soil
disturbance, include black sage and California
sagebrush. If the range is overgrazed, the proportion of
preferred forage plants decreases and the proportion of
less preferred plants increases. Livestock grazing should
be managed so that the desired balance of plant species
is maintained. Remnant areas of hardwoods consist of
live oak. The understory, where present, consists of such
shrubs as poison-oak, birchleaf mountainmahogany,
toyon, and elderberry. Dense stands of oak are in some
areas. A net volume of 3,880 cubic feet per acre has
been measured on these areas.

Most engineering practices require special design
considerations because of the steep slopes. Erosion
hazards caused by the construction of access roads can
be reduced by minimum grading, runoff and sediment
control structures, and the establishment of a permanent
plant cover on side slopes. Foundation and footing
design sometimes needs to be modified, or building site
grading is needed to compensate for slope. Septic tank
absorption field trench lines should be placed on the
contour and the size of the absorption area increased.

This Santa Lucia soil is in capability subclass Vie (15),
nonirrigated.

204—Santa Lucia shaly clay loam, 50 to 75 percent
slopes. This moderately deep, well drained, very steep
soil is on mountains. It formed in residual material
weathered from sandstone or shale. Areas are irregular
in shape and range from 20 to 3,000 acres. The natural
vegetation is mainly brush, annual grasses and forbs, or
areas of hardwoods. Elevation ranges from 100 to 2,500
feet. The average annual precipitation ranges from 15 to
35 inches, and the average annual air temperature is
about 58 degrees F. The average frost-free season
ranges from 275 to 365 days, depending on location.

Typically, the surface layer is dark gray shaly clay
loam about 17 inches thick. The next layer is grayish
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brown very shaly clay loam to a depth of 36 inches. This
is directly underlain by hard, fractured, acid shale. Some
areas of this soil have slopes of less than 50 percent,
more shale fragments, or a shaly loam surface layer.
Under dense canopies of woody vegetation, the air and
soil temperatures may be cooler than is typical for this
soil.

Included in this map unit are very small areas of
Calodo loam, Gazos clay loam, and Nacimiento silty clay
loam. The major inclusion in this map unit is Lopez very
shaly clay loam.

Permeability of this Santa Lucia soil is moderate, and
the available water capacity is very low or low. Surface
runoff is very rapid, and the hazard of water erosion is
high or very high. The effective rooting depth ranges
from 20 to 40 inches. Coarse fragments commonly
increase as depth increases and make up 30 to 70
percent by volume of the soil.

Most areas of this soil are used as rangeland. A few
areas are used for recreation.

This soil is poorly suited to rangeland. Because of the
shaly clay loam surface layer and very steep slopes, the
soil is subject to sheet erosion. Sheet erosion increases
the concentration of shale fragments on the soil surface.
The shale fragments hinder natural reseeding and range
seeding. If an area is cleared of overstory vegetation, the
maintenance of adequate vegetative cover helps to
control soil erosion. Some areas of this soil have been
cleared for rangeland and are currently without the
dense live oak canopy. These areas are moderately
suited to range use. Woodland areas are densely
overgrown with understory shrubs, such as poison-oak,
birchleaf mountainmahogany, toyon, and elderberry.
Forage production is minimal in areas of tree vegetation,
although wildlife foods, such as mast and berries, are
produced, and wildlife cover is plentiful. Ridgetops along
the coast are often dominated by closed-cone pines with
live oak and associated shrubs as understory. Dense
stands of oak are in some areas. A net volume of 3,880
cubic feet per acre has been measured on these areas.

Most engineering practices require special design
considerations because of the very steep slopes.
Erosion hazards caused by the construction of access
roads can be reduced by minimum grading, using runoff
and sediment control structures, and establishing a
permanent plant cover on side slopes. If septic tanks are
used, the absorption field trench lines should be placed
on the contour and the size of the absorption area
increased. Foundation and footing designs sometimes
need to be modified, or building site grading needs to be
done to compensate for slope.

This Santa Lucia soil is in capability subclass Vlle (15),
nonirrigated.

205—Santa Lucia very shaly clay loam, 5 t0 9
percent slopes. This moderately deep, well drained,
moderately sloping soil 1s on foothills and mountains. It
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formed in residual material weathered from sandstone or
shale. Areas are irregular in shape and range from 15 to
90 acres. The natural vegetation is mainly annual
grasses and forbs with scattered hardwoods. Elevation
ranges from 100 to 1,500 feet. The average annual
precipitation ranges from 15 to 35 inches, and the
average annual air temperature is about 58 degrees F.
The average frost-free season ranges from 275 to 365
days, depending on location. .

Typically, the surface layer is dark gray very shaly clay
loam about 36 inches thick. This is directly underlain by
hard, fractured, acid shale. Some areas of this soil have
slopes of more than 9 percent, less shale fragments, or
a shaly ioam surface layer. Some small areas are also
more than 40 inches deep to rock. Under dense
canopies of woody vegetation, the air and soil
temperatures may be cooler than is typical for this soil.

Included in this map unit are a few small areas of Still
gravelly loam and Zaca clay.

Permeability of this Santa Lucia soil is moderate, and
the available water capacity is very low or low. Surface
runoff is medium, and the hazard of water erosion is
slight. The effective rooting depth ranges from 20 to 40
inches. Coarse fragments commonly increase as depth
increases and make up 30 to 70 percent by volume of
the soll.

Most areas of this soil are used for small grains and
hay crops or as rangeland. One area within Montana de
Oro State Park is used for recreation.

This soll 1s suited to dryfarming. However, yields are
generally low relative to other dryfarmed areas because
of the low water holding capacity. A cropping system
that includes crop rotation, cover crops, fertilization, and
crop residue use helps to improve soil tilth, texture,
fertility, and water holding capacity. Farming on the
contour or across the slope minimizes erosion.

This soil is moderately suited to rangeland. The very
shaly clay loam surface layer is subject to sheet erosion.
This increases the concentration of shale fragments on
the soil surface. The shale fragments hinder natural
reseeding and mechanical range seeding. The
maintenance of an adequate plant cover helps to control
soil erosion. Forage consists of annual grasses. Blue
wildrye is a common perennial forage grass. Remnant
areas of hardwoods consist of live oak. The understory,
where present, consists of such shrubs as poison-oak,
birchleaf mountainmahogany, toyon, and elderberry.
Dense stands of oak are in some areas. A net volume of
3,880 cubic feet per acre has been measured on this
soil.

Some areas of this soil are used for homesite
development. Septic tank absorption fields, however, do
not function properly because of the depth to rock. The
size of the filter field sometimes needs to be increased.
Preparation of areas to be landscaped is difficult if the
numerous shale fragments need to be removed.
Recreational development can be hindered by the
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presence of shale fragments. When irrigated, controlling
the amount of water applied helps to prevent excessive
runoff. Because of the slope and rooting depth, sprinkler
or drip methods of irrigation are best suited.

This Santa Lucia soil is in capability unit IVe-4 (15),
irrigated and nonirrigated.

206—Santa Lucia very shaly clay loam, 9 to 15
percent slopes. This moderately deep, well drained,
strongly sloping soil is on foothills and mountains. It
formed in residual material weathered from sandstone or
shale. Areas are irregular in shape and range from 15 to
150 acres. The natural vegetation is mainly brush or
annual grasses and forbs with scattered hardwoods.
Elevation ranges from 100 to 2,500 feet. The average
annual precipitation ranges from 15 to 35 inches, and
the average annual air temperature is about 58 degrees
F. The average frost-free season ranges from 275 to 365
days, depending on location.

Typically, the surface layer is dark gray very shaly clay
loam about 36 inches thick. This is directly underlain by
hard, fractured, acid shale. Some areas of this soil have
slopes of more than 15 percent, less shale fragments, or
a shaly loam surface layer. Under dense canopies of
woody vegetation, the soil and air temperatures may be
cooler than is typical for this soil.

Included in this map unit are a few small areas of
Diablo clay and Still gravelly sandy clay loam. The major
inclusion in this map unit is Lopez very shaly clay loam.

Permeability of this Santa Lucia soil is moderate, and
the available water capacity is very low or low. Surface
runoff is medium, and the hazard of water erosion is
slight or moderate. The effective rooting depth ranges
from 20 to 40 inches. Coarse fragments commonly
increase as depth increases and make up 30 to 70
percent by volume of the soil.

Most areas of this soll are used for small grains and
hay crops or as rangeland. One area near Pismo Beach
is used for urban development.

This soil is suited to dryfarming. However, yields are
generally low relative to other dryfarmed areas because
of the low water holding capacity. A cropping system
that includes crop rotation, cover crops, fertilization, and
crop residue use helps to improve soil tilth, texture,
fertility, and water holding capacity. Farming on the
contour or across the slope minimizes erosion. Structural
measures, such as water diversions, grassed waterways,
and controlled water outlets, are sometimes needed to
inhibit rill and gully erosion.

This soil is moderately suited to rangeland. The very
shaly clay loam surface layer is subject to sheet erosion.
This increases the concentration of shale fragments on
the soil surface. The shale fragments hinder natural
reseeding and mechanical range seeding. The
maintenance of an adequate plant cover helps to control
soil erosion. Forage consists of annual grasses. Blue
wildrye is a common perennial forage grass. Browse
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species occurring in dense stands include buckbrush and
toyon, which also provide food and cover for many kinds
of wildlife. Undesirable plants, which indicate soil
disturbance, include black sage and California
sagebrush. If the range is overgrazed, the proportion of
preferred forage plants decreases and the proportion of
less preferred plants increases. Livestock grazing should
be managed so that the desired balance of plant species
is maintained. Remnant areas of hardwoods consist of
live oak. The understory, where present, consists of such
shrubs as poison-oak, birchleaf mountainmahogany,
toyon, and elderberry. Dense stands of oak are in some
areas. A net volume of 3,880 cubic feet per acre has
been measured on this soil.

Some areas of this soil are used for homesite
development. Septic tank absorption fields do not
function properly because of the depth to rock. The size
of the absorption field may need to be increased.
Preparation of areas to be landscaped is difficult if the
numerous shale fragments need to be removed. When
irrigated, controlling the amount of water applied
prevents excessive runoff. Because of the slope and
rooting depth, sprinkler or drip methods of irrigation are
best suited.

This Santa Lucia soil is in capability unit IVe-4 (15),
irrigated and nonirrigated.

207—Santa Lucia very shaly clay loam, 15 to 30
percent slopes. This moderately deep, well drained,
moderately steep soil 1s on foothills and mountains. It
formed in residual material weathered from sandstone or
shale. Areas are irregular in shape and range from 20 to
1,200 acres. The natural vegetation 1s mainly brush or
annual grasses and forbs with areas of hardwoods.
Elevation ranges from 100 to 2,500 feet. The average
annual precipitation ranges from 15 to 35 inches, and
the average annual air temperature is about 58 degrees
F. The average frost-free season ranges from 275 to 365
days, depending on location.

Typically, the surface layer is dark gray very shaly clay
loam about 36 inches thick. This is directly underlain by
hard, fractured, acid shale. Some areas of this soil have
slopes of more than 30 percent and less shale
fragments. Some small areas have a shaly loam surface
layer. Under dense canopies of vegetation, the soil and
arr temperatures may be cooler than is typical for this
soil.

Included in this map unit are a few small areas of
Calodo loam, Diablo clay, Gazos clay loam, Nacimiento
silty clay loam, and Still gravelly sandy clay loam. The
major inclusion in this map unit is Lopez very shaly clay
loam.

Permeability of this Santa Lucia soil is moderate, and
the available water capacity is very low or low. Surface
runoff is rapid, and the hazard of water erosion is
moderate or high. The effective rooting depth ranges
from 20 to 40 inches. Coarse fragments commonly

Soil survey

increase as depth increases and make up 30 to 70
percent by volume of the soil.

Most areas of this soil are used as rangeland. A few
small areas are used for small grains and hay crops or
recreation.

This soil is not well suited to dryfarming because of
the slope and low water holding capacity. When farmed,
Intensive management is required to control erosion. A
crop rotation system, cover crops, fertilization, and crop
residue use should be empioyed. Tillage should be
restricted to the more gently sloping areas, and it should
be done on the contour. Diversions should be
constructed as required to reduce runoff. Controlied
outlets and water courses planted to vegetation are
necessary to prevent gully erosion. Gully plugs or drop
structures are necessary in some areas to prevent
channel cutting.

This soil is poorly suited to rangeland. The very shaly
clay loam surface texture is subject to sheet erosion.
Sheet erosion increases the concentration of shale
fragments on the soll surface. The shale fragments
hinder natural reseeding and mechanical range seeding.
If an area is cleared of overstory vegetation, the
maintenance of adequate vegetative cover helps to
control soil erosion. Some areas of this soil have been
cleared for rangeland and are currently without the
dense live oak canopy. These areas are moderately
suited to range use. Woodland areas are densely
overgrown with understory shrubs, such as poison-oak,
birchleaf mountainmahogany, toyon, and elderberry.
Forage production 1s minimal, although wildlife foods,
such as mast and berries, are produced, and wildlife
cover is plentiful. Dense stands of oak are in some
areas. A net volume of 3,880 cubic feet per acre has
been measured on this soil. ’

Rural homesite development requires special design
considerations because of the steep slopes and depth to
rock. Erosion hazards created by building site
preparation and road construction can be reduced by
minimum grading, using runoff and sediment control
structures, and establishing a permanent plant cover on
side slopes. Septic tank absorption fields should be
placed on the contour, and the absorption field size
should be increased to compensate for the depth to rock
and steep slope.

This Santa Lucia soil is in capability subclass Vie (15),
nonirrigated.

208—Still gravelly loam, 9 to 15 percent slopes.
This very deep, well drained, strongly sloping soil is on
alluvial fans and marine terraces. It formed in alluvium
weathered from sedimentary rocks. Areas are irregular in
shape or long and narrow and range from 5 to 80 acres.
The natural vegetation is mainly annual grasses and
forbs. Elevation ranges from 10 to 1,000 feet. The
average annual precipitation ranges from 16 to 22
inches, and the average annual air temperature 1s about
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58 degrees F. The average frost-free season ranges
from 275 to 365 days, depending on location.

Typically, the surface layer is very dark gray gravelly
loam about 23 inches thick. This is underlain by grayish
brown gravelly loam to a depth of 60 inches. Some
areas of this soil have higher amounts of gravel. Near
Ragged Point, the soil contains strata of finer material.

Included in this map unit are a few small areas of
Lopez very shaly clay loam and Santa Lucia very shaly
clay loam.

Permeability of this Still soil is moderately slow, and
the available water capacity is moderate. Surface runoff
is medium, and the hazard of water erosion is slight. The
effective rooting depth is 60 inches or more.

Most areas of this soil are used as rangeland. A few
areas are used for urban purposes.

This soil is moderately suited to rangeland. The
gravelly loam surface layer is subject to sheet erosion.
Sheet erosion increases the concentration of gravel on
the soil surface. The gravel content hinders natural and
mechanical range seedings. The maintenance of
adequate plant cover helps to control soil erosion.
Because of the gravel content of the surface layer, this
soil is droughty and has a relatively short period of
quality forage. The major forage plants are annuals.
Purple needlegrass, a perennial forage grass, is common
nearer to the coast. Undesirable plants include
coyotebush, English plantain, and fennel. If the range is
overgrazed, the proportion of preferred forage plants
decreases and the proportion of less preferred plants
increases. Livestock grazing should be managed so that
the desired balance of plant species is maintained.

Some areas of this soil are used for homesite
development. Septic tank absorption fields do not
function properly because of the moderately slow
permeability. This can be corrected by increasing the
. size of the absorption field. This soil has moderate
limitations for local roads and streets and building sites
because of the high shrink-swell potential, lack of
sufficient strength, and slope. Subgrade or base material
should be replaced or covered with suitable base
material to minimize maintenance on local roads and
streets and to prevent structural damage of the
foundations and footings of buildings. When irrigated,
controlling the amount of water applied prevents
excessive runoff. Because of the slope, sprinkler or drip
methods of irrigation are best suited.

This Still soil is in capability units Ille-4 (14), irrigated
and nonirrigated.

209—Still gravelly sandy clay loam, 0 to 2 percent
slopes. This very deep, well drained, nearly level soil is
on alluvial plains and marine terraces. It formed in
alluvium weathered from sedimentary rocks. Areas are
irregular in shape and range from 5 to 250 acres. The
natural vegetation is mainly perennial and annual
grasses and forbs. Elevation ranges from 10 to 1,000
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feet. The average annual precipitation ranges from 16 to
22 inches, and the average annual air temperature is
about 58 degrees F. The average frost-free season
ranges from 275 to 365 days, depending on location.

Typically, the surface layer is very dark gray gravelly
sandy clay loam about 40 inches thick. This 1s underiain
by light brownish gray gravelly sand to a depth of 60
inches or more. A few areas of this soil are gravelly
sandy loam throughout the profile, and some areas have
higher amounts of gravel throughout.

Included in this map unit are a few smail areas of
Diablo clay and Chamise shaly loam.

Permeability of this Still soil is moderately siow, and
the available water capacity is moderate. Surface runoff
is slow, and the hazard of water erosion is slight. The
effective rooting depth 1s 60 inches or more.

Most areas of this soil are used for vegetables, hay
crops, or small grains. Some areas are used for
orchards.

This soil has few limitations for agriculture except for
its gravelly texture, which can cause minor tilling
problems. Minimum management practices, such as crop
rotation or cover crops, fertilization, crop residue use,
and proper tillage, help to maintain the soil fertility and
tilth. Since this soil has a high water holding capacity,
irrigation water should be managed to provide water
replacement within the soil profile as needed to maintain
optimum crop production. Furrow or sprinkler irngation
systems are best suited to row crop production, and
sprinklers or drip systems are best for orchards.
Vegetables, such as lettuce, cauliflower, carrots, and
cabbage, and hay and grain crops, such as oats and
barley, are well suited to this soil. Specialty crops, such
as walnuts, kiwi, and lemons, do well in locations where
they are climatically suited.

This soil is well suited to rangeland. However, the
gravelly sandy clay loam surface layer 1s subject to sheet
erosion. Sheet erosion increases the concentration of
gravel on the surface. The gravel content hinders natural
reseeding and mechanical range seeding. Maintenance
of adequate plant cover helps to control soil erosion.
Many areas of this soil have been cultivated and are
without perennial cover. The major forage plants are
annuals, including burclover. Purple needlegrass is a
common perennial forage. California sycamore is
common along drainageways. Understory vegetation
includes elderberry, California coffeeberry, and California
rose. Undesirable plants include cheeseweed, fennel,
coyotebush, and California sagebrush. If the range is
overgrazed, the proportion of preferred forage plants
decreases and the proportion of less preferred plants
Increases. Livestock grazing should be managed so that
the desired balance of plant species is maintained.

A few areas of this soil are used for rural homesite
development. Septic tank absorption fields do not
function properly because of the moderately slow
permeability of the upper 40 inches of this soil. This can
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be corrected by digging absorption field trenches well
below the moderately siow permeable layer and into the
gravelly sand substratum. Pond reservoir areas are
subject to seepage because of the rapidly permeable
substratum. This can be corrected by sealing.

This Still soil is in capability units lis-4 (14), irrigated
and llls-4 (14), nonirrigated.

210—Still gravelly sandy clay loam, 2 to 9 percent
slopes. This very deep, well drained, gently sloping and
moderately sloping soil is on alluvial plains and marine
terraces. It formed in aliuvium weathered from
sedimentary rocks. Areas are long and narrow and range
from 5 to 250 acres. The natural vegetation is mainly
annual grasses and forbs with scattered hardwoods.
Elevation ranges from 10 to 1,000 feet. The avérage
annual precipitation ranges from 16 to 22 inches, and
the average annual air temperature is about 58 degrees
F. The average frost-free season ranges from 275 to 365
days, depending on location.

Typically, the surface layer is very dark grayish brown
gravelly sandy clay loam about 23 inches thick. This is
underlain by grayish brown gravelly ioam to a depth of
60 inches or more. Some areas of this soil contain
higher amounts of gravel. Near Ragged Point, some
areas of this soil contain strata of finer material.

Included in this map unit are a few small areas of
Diablo clay, Lopez very shaly clay loam, Nacimiento silty
clay loam, and Santa Lucia very shaly clay loam.

Permeability of this Still soil is moderately slow, and
the available water capacity is moderate or high. Surface
runoff is slow or medium, and the hazard of water
erosion is slight. The effective rooting depth is 60 inches
or more.

Most areas of this soil are used for hay or vegetable
crops. One area within Montana de Oro State Park is
used for recreation. Some other areas are used for
urban development.

This soil has few limitations for row crops if properly
leveled. Because of excessive slope, however, leveling is
not possible in some locations. Minimum management
practices, such as crop rotation or cover crops,
fertilization, crop residue use, and proper tillage, help to
maintain soil titth and fertility and to prevent erosion.
Because this soil has a high water holding capacity,
irrigation water should be managed to provide water
replacement within the soil profile as needed to maintain
optimum crop production. Furrow or sprinkier methods of
irrigation are well suited to this soil. Row crops
commonly grown include lettuce, cabbage, and
cauliflower. Oats is the most commonly grown hay crop,
and it is usually dryfarmed. Dryfarmed tillage done
across the slope or on the contour minimizes the
potential for erosion.

This soil is well suited to rangeland. However, the
gravelly sandy clay loam surface layer is subject to sheet
etosion. Sheet erosion increases the concentration of
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gravel on the soil surface. The gravel content hinders
natural reseeding and mechanical range seeding.
Maintenance of adequate plant cover helps to control
soil erosion. Many areas of this soil have been cultivated
and are without perennial cover. The major forage plants
are annuals, including burclover. Purple needlegrass is a
common perennial forage. California sycamore is
common along drainageways. Understory vegetation
includes elderberry, California coffeeberry, and California
rose. Undesirable plants include cheeseweed, fennel,
coyotebush, and California sagebrush. If the range is
overgrazed, the proportion of preferred forage plants
decreases and the proportion of less preferred plants
increases. Livestock grazing should be managed so that
the desired balance of plant species is maintained.

Some areas of this soil are used for urban
development. Septic tank absorption fields do not
function properly in this soil because of the moderately
slow permeability. This can be corrected by increasing
the size of the absorption field or by placing the
absorption lines below the moderately slowly permeable
layer. This soil has moderate limitations for local roads
and streets and building sites because of shrink-swell
potential and lack of sufficient strength. Subgrade or
base material should be replaced or covered with
suitable base material to minimize maintenance on local
roads and streets and to prevent structural damage of
the foundations and footings of buildings. When irrigated,
controlling the amount of water applied prevents
excessive runoff. Because of the slope, sprinkler or drip
methods of irrigation are best suited.

This Still soil is in capability units lle-4 (14), irrigated
and llle-4 (14), nonirrigated.

211—S8till gravelly sandy clay loam, 15 to 25
percent slopes. This very deep, well drained,
moderately steep soil is on alluvial fans and marine
terraces. It formed in alluvium weathered from
sedimentary rocks. Areas are irregular in shape and
range from 20 to 90 acres. The natural vegetation is
mainly annual grasses and forbs with scattered
hardwoods. Elevation ranges from 10 to 1,000 feet. The
average annual precipitation ranges from 16 to 22
inches, and the average annual air temperature is about
58 degrees F. The average frost-free season ranges
from 275 to 365 days.

Typically, the surface layer is very dark grayish brown
gravelly sandy clay loam about 23 inches thick. This is
underlain by grayish brown gravelly loam to a depth of
60 inches or more. Some areas of this soil have high
amounts of gravel. Near Ragged Point, some areas of
this soil contain strata of finer material.

included in this map unit are a few small areas of
Lopez very shaly clay loam and Santa Lucia very shaly
clay loam.

Permeability of this Still soil is moderately siow, and
the available water capacity is moderate or high. Surface
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runoff is medium, and the hazard of water erosion is
moderate. The effective rooting depth is 60 inches or
more.

Most areas of this soil are used as rangeland.

This soil is moderately suited to rangeland. Because of
the gravelly sandy clay loam surface layer and
moderately steep slopes, the soil is subject to sheet
erosion. Sheet erosion increases the concentration of
gravel on the soil surface. The gravel content hinders
natural reseeding and mechanical range seeding.
Maintenance of adequate plant cover helps to control
soil erosion. Some areas of this soil have been cultivated
and are without perennial cover. The major forage plants
are annuals, including burclover. Purple needlegrass is a
common perennial forage. On north slopes where higher
moisture regimes occur, dense stands of oaks are
common. Understory vegetation includes elderberry,
California coffeeberry, and California rose. Undesirable
plants include coyotebush, California sagebrush, and
cocklebur.

Rural homesite development and most other
engineering practices can require special design
considerations because of the slope, moderately siow
permeability, and moderate erosion hazard. Septic tank
absorption lines should be installed on the contour.
Absorption lines should be placed below the moderately
slowly permeable layer. Increasing the size of the
absorption area helps to compensate for the moderately
slow permeability. Erosion hazards created by building
site preparation and road construction can be reduced
by minimum grading, using runoff and sediment control
structures, and establishing a permanent plant cover on
side slopes.

This Still soil is in capability unit [Ve-4 (14),
nonirrigated.

212—Suey silt loam, 2 to 9 percent slopes. This
very deep, well drained, gently sloping and moderately
sloping soil is on terraces and foothills. It formed in
deposits of windblown silt. Areas are irregular in shape
and range from 20 to 800 acres. The natural vegetation
is mainly annual grasses and forbs. Elevation ranges
from 300 to 800 feet. The average annual precipitation
ranges from 13 to 18 inches, and the average annual air
temperature is about 58 degrees F. The average frost-
free season ranges from 330 to 365 days, depending on
location.

Typically, the surface layer is brown silt loam about 40
inches thick. The underlying material is brown silt loam
to a depth of 60 inches or more. The profile is neutral at
the surface and becomes moderately alkaline as depth
increases. A few areas of this soil have a very fine sandy
loam surface layer.

included in this map unit are a few small areas of
Calodo loam, Nacimiento silty clay loam, and Zaca clay.
Also included is a soil that is similar to the Suey soil but
has a heavy clay subsail.
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Permeability of this Suey soil is moderate, and the
available water capacity is high. Surface runoff is slow or
medium. The hazard of water erosion is slight or
moderate, and the hazard of soil blowing is moderate.
The effective rooting depth is 60 inches or more.

Most areas of this soil are used for lemons, grapes,
avocados, and sugar beets. A few areas are used for
small grains and hay crops.

This soil has few limitations for orchards or vineyards.
Minimum soil conservation practices should include a
cover crop of volunteer or seeded annual grass, proper
tilage, and irrigation water management. The cover
crops effectively reduce the erosion hazards and help to
maintain soil tilth and fertility. Equipment traffic should be
restricted to the minimum needed for crop production in
order to prevent soil compaction. Drip or sprinkler
irrigation systems are well suited to these soils. The
water holding capacity is high, so water applications
should be closely monitored to prevent over-irrigation.
Dryland farming should be done across the siope or on
the contour. Grain and hay stubble and other residue left
in place after harvest minimizes soil blowing.

This soil is well suited to rangeland. However, the silt
loam surface layer is subject to sheet erosion and, in
years of higher rainfall, gully erosion. The maintenance
of an adequate plant cover is the best protection against
these erosion hazards. Plant roots penetrate the silt
loam surface layer easily. In years of normal rainfall,
forage production is high. Many areas of this soil have
been cultivated, removing perennial plants and often
resulting in a poor composition of annual forage. The
major forage plants are annuals, including burclover.
Purple needlegrass and some bluegrass are locally
abundant perennial forage grasses. Undesirable plants
include coyotebush and fennel. If the range is
overgrazed, the proportion of preferred forage plants
decreases and the proportion of less preferred plants
increases. Livestock grazing should be managed so that
the desired balance of plant species is maintained.

This soil has few limitations for most engineering
practices. If used for embankments, dikes, and levees,
the hazard of seepage and piping can be corrected by
mixing the soil with a more suitable material, careful
placement of material, and maintaining a high degree of
compaction and moisture control. Because the soil is
subject to slight and moderate water erosion, care
should be taken that, when irrigated, the appliation rate
does not exceed the infiltration rate and cause runoff.
Sprinkler or drip methods of irrigation are best suited.
This soil is also subject to moderate soil blowing, and a
permanent plant cover should be maintained at all times.

This Suey soil is in capability units llle-1 (15), irrigated
and nonirrigated.

213—Suey silt loam, 9 to 15 percent slopes. This
very deep, well drained, strongly sloping soil is on
terraces and foothills. It formed in deposits of windblown
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silt. Areas are irregular in shape and range from 20 to 80
acres. The natural vegetation is mainly annual grasses
and forbs. Elevation ranges from 300 to 800 feet. The
average annual precipitation ranges from 13 to 18
inches, and the average annual air temperature is about
58 degrees F. The average frost-free season ranges
from 330 to 365 days, depending on location.

Typically, the surface layer is brown silt loam about 40
inches thick. The underlying material is brown silt loam
to a depth of 60 inches or more. The profile is neutral at
the surface and becomes moderately alkaline as depth
increases. A few areas of this soil have a very fine sandy
loam surface layer.

Included in this map unit are a few small areas of
Calodo loam, Nacimiento silty clay loam, and Zaca clay.
Also Iincluded is a similar soil that has a heavy clay
subsoil.

Permeability of this Suey soil is moderate, and the
available water capacity is high. Surface runoff is
medium. The hazards of water erosion and soil blowing
are moderate. The effective rooting depth is 60 inches or
more.

Most areas of this soil are used for lemons, grapes,
and avocados, or as rangeland.

This soil is well suited to orchards and vineyards.
However, intensive management is required to reduce
the erosion hazards. Cover crops of volunteer or seeded
annual grasses are required to prevent soil blowing and
water erosion. Structural measures, such as diversions,
grassed waterways, and controlled runoff water outlets,
are sometimes required. Orchards should be planted on
the contour with access roads for fruit harvest and
maintenance at approximately every fourth tree row on
the steeper slopes. Access roads can serve as water
diversions if properly sloped and outletted. Drip or
sprinkler irrigation systems are best suited to this soil.
Irrigation water applications should be closely monitored
in order to prevent over-irrigation.

This soil is well suited to rangeland. However, the silt
loam surface layer is subject to sheet erosion and, in
years of higher rainfall, gully erosion. The maintenance
of an adequate plant cover is the best protection against
these erosion hazards. Plant roots penetrate the silt
loam surface layer easily. In years of normal rainfall,
forage production is high. Many areas of this soil have
been cultivated, removing perennial plants and often
resulting in a poor composition of annual forage. The
major forage plants are annuals, including burclover.
Purple needlegrass and some bluegrass are locally
abundant perennial forage grasses. Undesirable plants
include coyotebush and fennel. If the range is
overgrazed, the proportion of preferred forage plants
decreases and the proportion of less preferred plants
increases. Livestock grazing should be managed so that
the desired balance of plant species is maintained.

If this soll is used for homesite development, special
design considerations can be needed because of the
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strong slopes. Septic tank absorption field trench lines, If
used, should be placed on the contour. Because of the
low strength, road design can require that the subgrade
be replaced or covered with more desirable material.
The increased erosion hazard caused by building site
preparation and road construction can be reduced by
minimum grading, installing runoff and sediment control
structures, and establishing a permanent plant cover on
side slopes. When irrigated, this soil is subject to
moderate water erosion. Care should be taken that the
application rate does not exceed the infiltration rate,
causing runoff. Sprinkler or drip methods of irrigation are
best suited. Because this soil is subject to moderate soil
blowing, a permanent plant cover should be maintained
at all times.

This Suey soil is in capability units IVe-1 (15), irrigated
and nonirrigated.

214—Suey silt loam, 15 to 30 percent slopes. This
very deep, well drained, moderately steep soil is on
terraces and foothills. It formed in deposits of windblown
silt. Areas are irregular in shape and range from 20 to
120 acres. The natural vegetation is mainly annual
grasses and forbs. Elevation ranges from 300 to 800
feet. The average annual precipitation ranges from 13 to
18 inches, and the average annual air temperature is
about 58 degrees F. The average frost-free season
ranges from 330 to 365 days, depending on location.

Typically, the surface layer is brown silt loam about 40
inches thick. The underlying material is brown silt loam
to a depth of 60 inches or more. The profile is neutral at
the surface and becomes moderately alkaline as depth
increases. A few areas of this soil have a very fine sandy
loam surface layer.

Included in this map unit are a few small areas of
Calodo loam, Nacimiento silty clay loam, and Zaca clay.

Permeability of this Suey soil is moderate, and the
available water capacity is high. Surface runoff is rapid.
The hazard of water erosion is high, and the hazard of
soil blowing is moderate. The effective rooting depth is
60 inches or more.

Most areas of this soil are used for small grains or as
rangeland.

Since this soil is very deep and has a high water
holding capacity, it is well suited to dryland farming.
However, because of the excessive slope, farming
activities should be restricted to the least hazardous
slopes and tilling should be done on the contour. Ground
cover is very important for control of soil blowing and
water erosion. Structural measures, such as water
diversion, grassed waterways, and controlled water
outlets, are sometimes required. Drop structures, debris
basins, gully plugs, or rock riprap may be necessary to
stabilize or prevent erosion in watercourses.

This soil is well suited to rangeland. However, the silt
loam surface layer is subject to sheet and gully erosion.
The maintenance of adequate plant cover is the best
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protection against these erosion hazards. Plant roots
penetrate the silt loam surface layer easily and, in years
of normal rainfall, forage production Is high. The major
forage plants are annuals, including annual legumes.
Purple needlegrass and some bluegrass are locally
abundant perennial forage grasses. Undesirable plants
include foxtail barley and tarweed. 1f the range is
overgrazed, the proportion of preferred forage plants
decreases and the proportion of less preferred plants
increases. Livestock grazing should be managed so that
the desired balance of plant species is maintained.

Homesite development and most other engineering
practices require special design considerations because
of the slope. Septic tank absorption fields do not
function properly in this soil because of the slope and
moderate permeability. Septic tank absorption field
trench lines should be placed on the contour and the
absorption lines lengthened. The increased erosion
hazard caused by building site preparation and road
construction can be reduced by minimum grading,
installing runoff and sediment control structures, and
establishing a permanent plant cover on side slopes.
When irrigated, the silt loam surface layer is subject to
moderate water erosion. Care should be taken so that
the application rate does not exceed the infiltration rate
and cause runoff. Sprinkler or drip methods of irrigation
are best suited. This soil is subject to moderate soil
blowing; therefore, a permanent plant cover should be
maintained at all times.

This Suey soil is In capability subclasses Vie (15),
irrigated and nonirrigated.

215—Suey silt loam, 30 to 50 percent slopes. This
very deep, well drained, steep soil is on terraces and
foothills. It formed in deposits of windblown silt. Areas
are irregular in shape and range from 20 to 400 acres.
The natural vegetation is mainly annual grasses and
forbs. Elevation ranges from 300 to 800 feet. The
average annual precipitation ranges from 13 to 18
inches, and the average annual air temperature is about
58 degrees F. The average frost-free season ranges
from 330 to 365 days, depending on location.

Typically, the surface layer is brown silt loam about 40
inches thick. The underlying material 1s brown silt loam
to a depth of 60 inches or more. The profile is neutral at
the surface and becomes moderately alkaline as depth
increases.

Included in this map unit are a few small areas of
Calodo loam, Nacimiento silty clay loam, and Zaca clay.
Permeability of this Suey soil is moderate, and the

available water capacity is high. Surface runoff is very
rapid, and the hazard of water erosion is very high. The
effective rooting depth is 60 inches or more.

Most areas of this soil are used as rangeland.

This soil is well suited to rangeland. However, the silt
loam surface layer is subject to sheet and gully erosion.
The maintenance of adequate plant cover is the best
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protection against these erosion hazards. Plant roots
penetrate the silt loam surface layer easily and, in years
of normal rainfall, forage production is high. The major
forage plants are annuals, including annual legumes.
Purple needlegrass and some bluegrass are locally
abundant perennial forage grasses. Undesirable plants
include foxtail barley and tarweed. If the range is
overgrazed, the proportion of preferred forage plants
decreases ahd the proportion of less preferred plants
increases. Livestock grazing should be managed so that
the desired balance of plant species is maintained.

Most engineering practices require special design
considerations because of the steep slopes. Septic tank
absorption field trench lines, if used, should be placed
on the contour. Because of the very high hazard of
erosion, road design should include minimum grading
and runoff and sediment control structures. Because this
soil is also subject to moderate soil blowing, a
permanent plant cover should be maintained at all times.

This Suey soil is in capability subclasses Vlle (15),
irrigated and nonirrigated.

216—Tierra sandy loam, 2 to 9 percent slopes. This
very deep, moderately well drained, gently sloping and
moderately sloping soil is on dissected terraces and hills.
It formed in old alluvium weathered from sedimentary
rocks. Areas are irregular in shape and range from 20 to
140 acres. The natural vegetation is mainly annual
grasses and forbs with some scattered hardwoods.
Elevation ranges from 100 to 1,000 feet. The average
annual precipitation ranges from 16 to 24 inches, and
the average annual air temperature is about 58 degrees
F. The average frost-free season ranges from 275 to 350
days, depending on location.

Typically, the surface layer is gray and light gray sandy
loam about 9 inches thick. The subsurface layer is light
gray sandy loam about 2 inches thick. The subsoll is
gray, brown, and pale brown sandy clay to a depth of 42
inches. The underlying material to a depth of 60 inches
is pale brown sandy clay loam. Small areas are a similar
soil that has a gravelly or cobbly subsoil.

Included in this map unit are a few smali areas of
Briones loamy sand, Chamise shaly loam, Concepcion
loam, and Diablo clay.

Permeability of this Tierra soil is very slow, and the
available water capacity is low or moderate. Surface
runoff is slow or medium. The hazard of soil blowing is
moderate, and the hazard of water erosion is slight or
moderate. The effective rooting depth is 60 inches or
more, although the roots in the subsoil are limited to
cracks in the clay. This soil has high shrink-swell
potential in the subsaoil.

Most areas of this soil are used as rangeland or for
hay crops and small grains.

When dryfarmed, the most common crops are grain
barley and oat hay. Management practices that include
crop rotation, cover crops, fertilization, crop residue
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utilization, and proper tillage help to maintain soil tilth,
structure, fertility, and water holding capacity. Tilled
areas should be worked on the contour or across the
slope if contour farming is not possible. Crop residue
maintained on the soil surface helps to control soil
blowing and water erosion. Structural measures, such as
grassed waterways and water diversions, are sometimes
necessary to control water erosion.

This soil is moderately suited to rangeland. The clay
subsail restricts uniform movement of water and plant
roots. Because this characteristic increases the hazard
of gully erosion, it is important to maintain a permanent
vegetative cover. The sandy loam surface layer hinders
revegetation efforts; rapid moisture and temperature
changes retard seed germination. -Once forage plants
are established, with roots penetrating into the claypan,
forage quality commonly remains high in the spring. In
wet years, water ponds in swale areas and retards early
plant growth. Forage plants are predominantly annuals
with a fair amount of legumes. Purple needlegrass is
common, although 1t 1s difficult to maintain without proper
grazing management. Occasional California white oaks
are common in areas away from the coast. Undesirable
plants include foxtail barley, plantains, and verbenas. If
the range is overgrazed, the proportion of preferred
forage plants decreases and the proportion of less
preferred plants increases. Livestock grazing should be
managed so that the desired balance of plant species is
maintained.

Building sites, roads and streets, and most other
engineering uses of this soil require special designs, or
they are impractical because of the high shrink-swell
potential, hardness to pack, low strength, and very slow
permeability of the clay subsoll. If the soll 1s used for
septic tank absorption fields, absorption lines should be
placed below the very slowly permeable layer. Increasing
the size of the absorption area helps to compensate for
the very slow permeability. When constructing buildings
or local roads and streets, the subgrade should be
replaced or covered with a more suitable base material
to minimize maintenance on roads and streets or prevent
structural damage of foundations and footings because
of low strength and hardness to pack of the subsoil. This
soil is well suited to pond reservoir areas. However, if
this soil is used for embankments, dikes, or levees, care
should be taken to design the structure in regard to
limitation of hardness to pack. This limitation can be
overcome by mixing with more desirable soil. When
irrigated, controlling the amount of water applied
prevents excessive runoff. Because of the very slow
permeability, sprinkler or drip methods of irrngation are
best suited to this soil. This soll 1s subject to moderate
soil blowing. Therefore, a permanent plant cover should
be maintained at all times.

This Tierra soil is in capability units Ille-3 (15), irrigated
and nonirrigated.
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217—Tierra loam, 9 to 15 percent slopes. This very
deep, moderately well drained, strongly sloping soil is on
dissected terraces and hills. It formed in old alluvium
weathered from sedimentary rocks. Areas are irregular in
shape and range from 15 to 150 acres. The natural
vegetation is mainly annual grasses and forbs with
scattered hardwoods. Elevation ranges from 100 to
1,000 feet. The average annual precipitation ranges from
16 to 24 inches, and the average annual air temperature
is about 58 degrees F. The average frost-free season
ranges from 275 to 350 days, depending on location.

Typically, the surface layer is gray loam about 9 inches
thick. The subsurface layer is light gray sandy loam
about 2 inches thick. The subsoil is brown sandy clay to
a depth of about 42 inches. The underlying material to a
depth of 60 inches is pale brown sandy clay loam. Small
areas of a similar soil have a gravelly or cobbly subsoil.

Included in this map unit are a few small areas of
Briones loamy sand, Chamise shaly loam, and Diabio
clay.

Permeability of this Tierra soil is very slow, and the
available water capacity is low or moderate. Surface
runoff is medium, and the hazard of water erosion is
moderate. The effective rooting depth is 60 inches or
more, although roots in the subsoil are limited to cracks
in the clay. This soil has high shrink-swell potential in the
subsoil.

Most areas of this soil are used for hay crops and
small grains or as rangeland.

When dryfarmed, the most common crops are grain
barley and oat hay. Management practices that include
crop rotation, cover crops, fertilization, crop residue
utilization, and proper tillage help to maintain soil tilth,
structure, fertility, and water holding capacity. Tilled
areas should be worked on the contour or across the
slope if contour farming is not possible. Stubble and crop
residue left in place after harvest helps to control
erosion. Structural measures, such as grassed
waterways and water diversions, are sometimes
necessary to control erosion.

This soil is moderately suited to rangeland. The clay
subsoil restricts uniform movement of water and
penetration of plant roots. This characteristic increases
the hazard of gully erosion. It is important to maintain a
permanent vegetative cover. Well established forage
plants, with roots penetrating into the claypan, commonly
produce quality forage in the spring. Forage plants are
predominantly annuals, including burclover and other
annual legumes. Purple needlegrass is common and is
an important forage component. Occasional California
white oaks are common in areas away from the coast.
Undesirable plants include plantains, fiddleneck, and
poison-hemiock. If the range is overgrazed, the
proportion of preferred forage plants decreases and the
proportion of less preferred plants increases. Livestock
grazing should be managed so that the desired balance
of plant species is maintained.
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Building sites, roads and streets, and most other
engineering uses of this soil require special designs
because of the high shrink-swell potential, hardness to
pack, low strength, and very slow permeability of the
clay subsoil. If the soil is used for septic tank absorption
fields, absorption lines should be placed below the very
slowly permeable layer. Increasing the size of the
absorption area helps to compensate for the very slow
permeability. When constructing local roads and streets
or buildings, the subgrade should be replaced or covered
with a more suitable base material to minimize
maintenance of the roads and streets and prevent
structural damage to foundations and footings because
of the high shrink-swell potential, hardness to pack, and
low strength of the subsoil. Slope limits the use of this
soil for pond reservoir areas because it reduces the
storage potential. If this soil is used for embankments,
dikes, or levees, care should be taken to design the
structure in regard to limitation of hardness to pack. This
limitation can be overcome by mixing with more
desirable soil. When irrigated, controlling the amount of
water applied prevents excessive runoff. Because of
slope and very slow permeability, sprinkler or drip
methods of irrigation are best suited to this soil.

This Tierra soil is in capability units [Ve-3 (15), irrigated
and nonirrigated. '

218—Tierra loam, 15 to 30 percent slopes. This
very deep, moderately well drained, moderately steep
soil is on dissected terraces and hills. It formed in old
alluvium weathered from sedimentary rocks. Areas are
irregular in shape and range from 30 to 200 acres. The
natural vegetation is mainly annual grasses and forbs
with scattered hardwoods. Elevation ranges from 100 to
1,000 feet. The average annual precipitation ranges from
16 to 24 inches, and the average annual air temperature
is about 58 degrees F. The average frost-free season
ranges from 275 to 350 days, depending on location.

Typically, the surface layer is gray loam about 9 inches
thick. The subsurface layer is light gray sandy loam
about 2 inches thick. The subsoil is brown sandy clay to
a depth of 42 inches. The underlying material to a depth
of 60 inches is pale brown sandy clay loam. Small areas
are a similar soil that has a gravelly or cobbly subsoil.

Included in this map unit are a few small areas of
Briones loamy sand, Chamise shaly loam, and Diablo
clay.

Permeability of this Tierra soil is very slow, and the
available water capacity is low or moderate. Surface
runoff is medium, and the hazard of water erosion is
moderate. The effective rooting depth is 60 inches or
more, although the roots in the subsoil are limited mainly
to cracks in the clay. This soil has high shrink-swell
potential in the subsoil.

Most areas of this soll are used for hey crops and
small grains or as rangeland.
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This soil is not well suited to dryfarming because of
the excessive slope and low water holding capacity.
When farmed, intensive management is required to
control erosion. A crop rotation system, cover crops,
fertilization, and crop residue use should be employed.
Restrict tillage to the more gently sloping areas and tifl
on the contour. Diversions should be constructed as
required to reduce runoff on farmed areas. Controlled
outlets and grassed water courses are necessary to
prevent gully erosion. Gully plugs or drop structures are
necessary in some areas to prevent channel cutting.

This soil is moderately suited to rangeiand. The clay
subsoil restricts the uniform movement of water and
penetration of plant roots. This creates a hazard of gully
erosion, which increases the importance of maintaining a
permanent vegetative cover. Well established forage
plants, with roots penetrating into the claypan, can
produce quality forage in the spring. Forage plants are
predominantly annuals, including burclover and other
legumes. Purple needlegrass is common and is an
important forage component. Occasional California white
oak are common in areas away from the coast.
Undesirable plants include plantains, fiddleneck, and
poison-hemiock. If the range is overgrazed, the
proportion of preferred forage plants decreases and the
proportion of less preferred plants increases. Livestock
grazing should be managed so that the desired balance
of plant species is maintained.

Building sites, local roads and streets, and most other
engineering uses of this soil require special designs
because of the moderately steep slope or the high
shrink-swell potential, very slow permeability, hardness
to pack, and the low strength of the subsoil. The hazard
of erosion caused by the steepness of slope and very
slow permeability can be reduced by using minimum
grading when constructing buildings or roads. When
constructing local roads and streets or buildings, the
subgrade should be replaced or covered with a more
suitable base material to minimize maintenance of the
roads and streets and to prevent structural damage to
foundations and footings. Establishment of permanent
plant cover on side slopes and development of sediment
control structures also minimize erosion on this soil.

Septic tank absorption fields do not function properly
on this soil beause of the very slow permeabillity and
slope. Place absorption lines on the contour and below
the very slowly permeable layer. Increasing the size of
the absorption field helps to compensate for the very
slow permeable layer. Slope limits the use of this soil for
pond reservoir areas by reducing the storage potential. If
this soil is used for embankments, dikes, or levees, care
should be taken to design the structure in regard to
limitation of hardness to pack. Hardness to pack can be
overcome by mixing with more desirable soil. When
irrigatac, controlling the amount of water applied
prevents excessive runoff. Because of slope and very
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slow permeability, sprinkler or drip methods of irrigation
are best suited to this soil.

This Tierra soil is in capability unit IVe-3 (15),
nonirrigated.

219—Tujunga loamy sand, 0 to 2 percent slopes.
This very deep, somewhat excessively drained, nearly
level soil is on alluvial fans and flood plains. It formed in
alluvium weathered from sedimentary rocks. Areas are
long and narrow or irregular in shape and range from 5
to 1,000 acres. The natural vegetation is mainly annual
grasses and forbs with some hardwoods. Elevation
ranges from 0 to 1,000 feet. The average annual air
temperature is about 58 degrees F. The average frost-
free season ranges from 275 to 325 days, depending on
focation.

Typically, the surface layer is pale brown loamy sand
about 11 inches thick. This is underlain by layers of very
pale brown sand and loamy sand to a depth of 31
inches. Below this to a depth of 60 inches or more is
pale brown gravelly sand. This soil is calcareous
throughout. Some areas of this soil have a loam surface
layer. Other areas have a dark surface layer that is less
than 7 inches thick.

Included in this map unit are a few small areas of
Camarillo loam, Mocho fine sandy loam, Mocho Variant
fine sandy loam, and Psamments and Fluvents.

Permeability of this Tujunga soil is rapid, and the
available water capacity is low. Surface runoff is slow.
The hazard of water erosion is slight, and the hazard of
soil blowing is high. The effective rooting depth is 60
inches or more. This soil is subject to occasional brief
periods of flooding, where unprotected, from about
December through March.

Most areas of this soil are used for vegetable and hay
crops.

This soil is suited to intensive farming. However, a
high degree of management is necessary for optimum
production. Minimum requirements include a
conservation cropping system, proper tillage, and
irrigation water management. The cropping system
should include crop rotation and cover crops, crop
residue use, and fertilization. This helps to improve soil
tiith and structure and increase the water holding
capacity. Restrict tillage operations to minimum
requirements for crop production. Irrigation water should
be applied at rates appropriate to the water holding
capacity. In general, this means reduced rates and
increased frequencies. Crops with efficient root systems,
such as sugar beets or carrots, are well suited to this
soll. Dryland hay crop yields are sometimes affected by
the relatively low water holding capacity. Structural
measures, such as diversions and drainage ditches, can
be necessary to prevent flooding.

This soil is moderately suited to rangeland. The loamy
sand surface layer 1s subject to both channeling and soil
deposition by runoff water from upslope areas. Because
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of the coarse texture, this soil is very droughty and
produces forage for a short period. The major forage
plants are annuals. Groves of live oak and such shrubs
as California sagebrush and coyotebush provide a small
amount of cover for livestock and wildlife. Some areas
have been cultivated and do not have adequate
vegetative cover. Undesirable plants include cocklebur
and Russian-thistle. If the range is overgrazed, the
proportion of preferred forage plants decreases and the
proportion of less preferred plants increases. Livestock
grazing should be managed so that the desired balance
of plant species is maintained.

If this soil is used for urban development and other
engineering practices, it should be protected from
flooding. Embankments, dikes, and levees, if constructed
from this material, are subject to seepage and piping.
This can be corrected by mixing this soil with a more
desirable material, careful placement of material, and
maintaining a high degree of compaction and moisture
control. Pond reservoir areas and sanitary landfill areas
need to be sealed to prevent seepage. When irrigated,
because of the droughtiness and fast intake rate of the
loamy sand surface, sprinkler or drip methods of
irrigation are best suited. Because this soil has a high
soil blowing hazard, a good plant cover should be
maintainted at all times.

This Tujunga soil is in capability units llle-4 (14),
irrigated and IVe-4 (14), nonirrigated.

220—Tujunga loamy sand, frequently flooded, 2 to
9 percent slopes. This very deep, somewhat
excessively drained, gently sloping and moderately
sloping soil is on alluvial fans and flood plains. It formed
in alluvium weathered from sedimentary rocks. Areas are
long and narrow or irregular in shape and range from 45
to 175 acres. The natural vegetation is mainly annual
grasses and forbs with hardwoods along drainageways.
Elevation ranges from 0 to 1,000 feet. The average
annual precipitation ranges from 12 to 22 inches, and
the average annual air temperature is about 58 degrees
F. The average frost-free season ranges from 275 to 325
days, depending on location.

Typically, the surface layer is pale brown loamy sand
about 11 inches thick. This is underlain by layers of very
pale brown sand and loamy sand to a depth of 31
inches. Below this to a depth of 60 inches or more is
pale brown gravelly sand. This soil is calcareous
throughout. Some areas of this soil have a loam surface
layer.

Included in this map unit are a few small areas of
Corralitos sand, Elder sandy loam, Marimel sandy clay
loam, and Psamments and Fluvents.

Permeability of this Tujunga soil is rapid, and the
available water capacity is low. Surface runoff is siow or
medium. The hazard of water erosion is slight or
moderate, and the hazard of soil blowing is high. The
effective rooting depth is 60 inches or more. This soil is



San Luis Obispo County, California, Coastal Part

subject to frequent, brief periods of flooding from about
December through March.

Most areas of this soil are used as rangeland. A few
areas are used for small grains and hay crops.

This soil is not well suited to dryland farming because
of the low water holding capacity and the potential for
crop losses from flooding. Surface drainage ditches and
water diversions help to relieve the flooding problem In
some areas. Green manure crops and crop residue
utilization help to improve soil tilth, structure, and water
holding capacity. Crops commonly grown on this soil
include barley and oats.

This soil is poorly suited to rangeland. The loamy sand
surface layer is subject to soil deposition. The areas of
silt and sand deposition tend to be very droughty
because of their low available water capacity. Annual
forage production is very low. Ground water is usually
available on this soil. Deep-rooted, water-loving plants,
such as mule fat, coyotebush, willows, and California
sycamore, are common. The major forage is browse.
Clumps of deergrass and purple needlegrass are
common perennial forage grasses. Many areas are
considered unique plant and wildlife areas; grazing
should be controlled to preserve these areas.
Undesirable plants include poison oak, cocklebur, and
poison-hemlock. If the range is overgrazed, the
proportion of preferred forage plants decreases and the
proportion of less preferred plants increases. Livestock
grazing should be managed so that the desired balance
of plant species is maintained.

If this soil is used for urban development and other
engineering practices, it should be protected from
flooding. Embankments, dikes, and levees, if constructed
from this material, are subject to seepage and piping.
This can be corrected by mixing this soil with a more
desirable material, careful placement of material, and
maintaining a high degree of compaction and moisture
control. Pond reservoir areas and sanitary landfill areas
need to be sealed to prevent seepage. Pond reservoir
areas should be located on lesser slopes to minimize the
loss of storage potential. Because of the slope,
droughtiness, and fast intake rate of the loamy sand
surface layer, sprinkler or drip methods of irrigation are
best suited. This soil has a high soil blowing hazard; a
good plant cover should be maintained at all times.

This Tujunga soil is in capability subclasses Viw (14),
irrigated and nonirrigated.

221—Xererts-Xerolls-Urban land complex, 0 to 15
percent slopes. This complex consists of nearly level to
strongly sloping soils and miscellaneous areas that are
covered by urban structures. Areas of this complex are
irregular in shape and range from 5 to 350 acres. The
soil materials have been modified by earthmoving
equipment or covered by urban structures so that much
of their original shape and physical characteristics have
been altered. Average annual precipitation ranges from
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15 to 30 inches, and the average annual air temperature
is about 58 degrees F.

The Xererts of this complex are Cropley or Diablo
soils. These are both clay soils that shrink and swell
appreciably on changes Iin moisture content. The Xerolls
are mainly Concepcion, Los Osos, Marimel, and Salinas
soils. The Los Osos soils have a slowly permeable clay
subsoil and Concepcion soils have a very siowly
permeable clay subsoil that shrink and swell with
changes in moisture. The Manmel soils are poorly
drained alluvial soils. The Salinas soils are well drained,
silty clay loam alluvial soils.

Most areas of these soils are used for urban
development.

When used for urban development, the shrink-swell
potential of the Xererts soil and the Xerolls subsoil and
the very slow and slow permeability of the Xerolls
subsoil need to be considered in the design and building
of foundations, concrete structures, and paved areas.
These limitations can be minimized by backfilling, using
blankets of crushed rock and sand beneath concrete
structures, using vapor barriers, and diverting runoff
away from structures. Replanting disturbed areas as
soon as possible helps to controi erosion. If the soils are
used as septic tank absorption fields, the poorly drained,
alluvial Xerolls should be avoided. The very slow and
slow permeability of these soils can be overcome by
increasing the size of the absorption field and backfilling
the trench with sand and gravel. If the density of housing
is moderate or high, a community sewage system should
be considered.

The percentage of the various solls in this complex
and the degree of urbanization vary from place to place.

This complex is not assigned to a capability subclass.

222—Xerorthents, eroded. This map unit consists of
steep through extremely steep, shallow soils on soft
sandstone or semiconsolidated sediments. Slopes are
commonly over 50 percent but range from 30 to 100
percent. A typical area is east of Lopez Canyon
Reservorr in the Phoenix Creek area. Elevation ranges
from near sea level to 1,500 feet. Natural vegetation is
sparse brush, occasional small oak trees, and a very
sparse understory of grass and forbs. The average
annual rainfall ranges from 14 to 20 inches, and the
average annual air temperature is about 59 degrees F.
These soils are light colored loamy sand, sandy loam,
and loam 10 to 30 inches deep to soft rock. They are
severely eroded and produce large amounts of sediment.
Included are areas of Pismo, Briones, and Gaviota soils.
When the soil surface is bare, runoff is very rapid, and
the hazard of erosion is very high. Permeability is rapid,
and the available water capacity is low or very low.
These areas have no agricultural value. They are best
suited to wildlife habitat and watershed. A good
vegetative cover should be maintained to help prevent
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excessive runoff and erosion. These areas should also
be protected from fire and grazing.

These Xerorthents are in capability subclass Vllle (15),
nonirrigated.

223-Xerorthents, escarpment. This map unit
consists of moderately steep and steep, relatively
smooth, descending slopes at the ends of terraces.
Slopes range from 20 to 50 percent and average about
40 percent. Areas are long and narrow in shape.
Typically, characteristics of the soil material vary
considerably within a short distance. The soils are fairly
well stabilized. The vegetative cover is annual grasses
and shrubs. The average annual rainfall ranges from 14
to 20 inches, and the mean annual air temperature is
about 59 degrees F.

Soil material is variable, but generally it is light colored
loam, sandy loam, or loamy sand 24 to 48 inches deep.
The available water holding capacity is low to moderate.

When the soil surface is bare, runoff is rapid, and the
hazard of erosion is high. Some areas have deep gullies.
Areas too small to delineate are shown by a special
escarpment symbol on the soil map.

Areas of this map unit can be used for grazing.
Livestock grazing should be managed to protect the soil
from excessive erosion. Erosion can be controlled by
maintaining adequate plant cover on the soil surface.

These Xerothents are in capability subclass Vlle (15),
nonirrigated.

224—Zaca clay, 9 to 15 percent siopes. This deep,
well drained, strongly sloping or rolling soil is on low
lying foothills. It formed in residual material weathered
from calcareous sandstone, mudstone, or shale. Areas
are irregular in shape or long and narrow and range from
45 to 1,050 acres. The natural vegetation is mainly
annual grasses and forbs with a few areas of hardwoods
along drainageways. Elevation ranges from 200 to 1,500
feet. The average annual precipitation ranges from 15 to
22 inches, and the average annual air temperature is
about 58 degrees F. The average frost-free season
ranges from 250 to 325 days, depending on location.

Typically, the surface layer is very dark gray clay about
36 inches thick. The underlying material is very dark
grayish brown and yellowish brown silty clay to a depth
of about 54 inches. Soft, fractured, calcareous mudstone
is at a depth of about 54 inches. The profile is
moderately alkaline and calcareous throughout. Some
areas have a silty clay surface layer.

Included in this map unit are small areas of Cropley
clay, soils on lesser slopes, areas of soils similar to Zaca
soil but moderately deep and having a clay loam surface
layer, and Diablo clay. In the Nipomo Valley, there are
minor areas of Santa Lucia shaly clay loam.

Permeability of this Zaca soil is slow, and the available
water capacity 1s high. Surface runoff is medium, and the
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hazard of water erosion is moderate. The effective
rooting depth ranges from 40 to 60 inches.

Most areas of this soil are used for small grains and
hay crops or as rangeland. A few areas are used for
lemons and avocados.

This soil is suited to dryland farming on the more
gentle slopes. Orchard plantings can be adapted to
these soils if a high degree of management is utilized.
Avocado orchards, in particular, should be well planned
and managed because there is a high potential hazard
for avocado root rot. Cover crops are needed in
orchards to prevent soil erosion and to improve soil tilth
and structure. Structural measures, such as runoff water
diversions and controlled outlets, can be required. This
soil is highly susceptible to compaction and is difficuit to
till when excessively wet or dry. Tillage operations
should be timed to periods when soil moisture is slightly
below the field moisture capacity. Drip irrigation systems
are best suited to this soil. irrigation frequencies and
application rates should be closely monitored to provide
minimum requirements for optimum crop production.
Dryland farming should be on the contour or across the
slope to minimize the erosion hazard.

This soil is well suited to rangeland. However, the clay
texture increases the hazard of surface compaction. This
can be reduced by grazing when the surface layer is
moderately dry. The high available water capacity
promotes a relatively long, slow growing forage season.
Erosion can be controlled by maintaining adequate plant
residue on the soil surface. This soil has a significant
amount of lime, which causes a rapid tieup of
phosphorus. This tends to affect the legume and grass
composition. This soil is typically under annual grasses.
Purple needlegrass is common in many areas.
Undesirable plants include milkthistle, poison-hemlock,
cheeseweed, and mustard. If the range is overgrazed,
the proportion of preferred forage plants decreases and
the proportion of less preferred plants increases.
Livestock grazing should be managed so that the
desired balance of plant species is maintained.

If this soil is used for homesite development,
foundations and footings can require special design
because of the high shrink-swell potential and low
strength. Septic tank absorption fields do not function
properly because of the slow permeability and depth to
rock. Absorption lines should be installed on the contour.
The use of sandy backfill for the trench and long
absorption lines helps to compensate for the slow
permeability and low strength. Road design can require
that the subgrade be replaced or covered with a more
suitable material to minimize maintenance. Pond
reservoir storage potential is decreased because of the
slope. If this soil is used for embankments, dikes, or
levees, careful placement of material, mixing the soil with
a more desirable material, and maintaining a high degree
of compaction and moisture control can be required.
When irrigated, controlling the amount of water applied
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prevents excessive runoff. Because of slope, slow
intake, and slow permeability, sprinkier or drip methods
of irrigation are best suited to this soil.

This Zaca soil is in capability units llle-5 (15), irrigated
and nonirrigated.

225—Zaca clay, 15 to 30 percent slopes. This deep,
well drained, moderately steep soil is on foothills and
mountains. It formed in residual material weathered from
calcareous sandstone, mudstone, or shale. Areas are
irregular in shape and range from 10 to 750 acres. The
natural vegetation is mainly annual grasses and forbs
with a few areas of hardwoods along drainageways.
Elevation ranges from 200 to 2,000 feet. The average
annual precipitation ranges from 15 to 22 inches, and
the average annual air temperature is about 58 degrees
F. The average frost-free season ranges from 250 to 350
days, depending on location.

Typically, the surface layer is very dark gray clay about
36 inches thick. The underlying material is very dark
grayish brown and yellowish brown siity clay to a depth
of about 54 inches. Soft, fractured, calcareous mudstone
is at a depth of about 54 inches. The profile is
moderately alkaline and calcareous throughout. Some
areas have a silty clay surface layer.

Included in this map unit are small areas of Diabio clay
and Nacimiento silty clay loam. Also included are areas
of soils that are similar to Zaca soil but are moderately
deep and have a clay loam surface layer. Near Orcutt
Road and Corral de Piedra Creek are similar soils that
differ by having up to 30 percent gravel content.

Permeability of this Zaca soil is slow, and the available
water capacity is high. Surface runoff is rapid, and the
hazard of water erosion is moderate. The effective
rooting depth ranges from 40 to 60 inches. This soil is
subject to slippage when wet.

Most areas of this soil are used as rangeland. A few
areas are used for lemons, avocados, and small grains.

This soil is suited to dryland farming on the more
gentle siopes. Orchard plantings can be adapted to this
soil if a high degree of management is utilized. Avocado
orchards, in particular, should be well planned and
managed because there is a high potential hazard for
avocado root rot. Cover crops are needed in orchards to
prevent soil erosion and to improve soil tilth and
structure. Structural measures, such as runoff water
diversions and controlled outlets, can be required. This
soil is highly susceptible to compaction and is difficult to
til when excessively wet or dry. Tillage operations
should be timed to periods when soil moisture is slightly
below the field moisture capacity. Drip irrigation systems
are best suited to this soil. Irmgation frequencies and
application rates shouid be closely monitored to provide
minimum requirements for optimum crop production.
Dryland farming should be on the contour or across the
slope to minimize the erosion hazard.
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This soil is well suited to rangeland. The clay texture,
however, increases the hazard of surface compaction.
This can be reduced by grazing when the surface layer
is moderately dry. The high available water capacity
promotes a relatively long, slow growing forage season.
Erosion can be controlled by maintaining adequate plant
residue on the soil surface. This soil has a significant
amount of lime, which causes a rapid tieup of
phosphorus. This tends to affect the legume and grass
composition. This soil is typically under annual grasses.
Purple needlegrass is common in many areas.
Undesirable plants include milkthistle, poison-hemiock,
cheeseweed, and mustard. If the range is overgrazed,
the proportion of preferred forage plants decreases and
the proportion of less preferred plants increases.
Livestock grazing should be managed so that the
desired balance of plant species I1s maintained.

If this soil is used for homesite development, special
design considerations are required because of the
moderately steep slopes, high shrink-swell potential, and
low strength. Septic tank absorption fields do not
function properly because of the slope, slow
permeability, and depth to rock. Absorption lines should
be installed on the contour. The use of sandy backfill for
the trench and long absorption lines helps to
compensate for the slow permeability and depth to rock.
Road design can require that the subgrade be replaced
or covered with a more suitable material to minimize
maintenance. Erosion hazards created by building site
preparation and road construction can be reduced by
minimum grading, using runoff and sediment control
structures, and establishing a permanent plant cover on
side slopes.

This Zaca soil 1s in capability unit IVe-5 (15),
nonirrigated.

226—Zaca clay, 30 to 50 percent slopes. This deep,
well drained, steep soil is on foothills and mountains. It
formed in residual material weathered from calcareous
sandstone, mudstone, or shale. Areas are irregular in
shape or long and narrow and range from 25 to 100
acres. The natural vegetation is mainly annual grasses
and forbs with a few areas of hardwoods along
drainageways. Elevation ranges from 200 to 2,000 feet.
The average annual precipitation ranges from 15 to 22
inches, and the average annual air temperature is about
58 degrees F. The average frost-free season ranges
from 250 to 325 days, depending on location.

Typically, the surface layer 1s very dark gray clay about
36 inches thick. The underlying matenal is very dark
grayish brown and yellowish brown silty clay to a depth
of about 54 inches. Soft, fractured, calcareous mudstone
Is at a depth of about 54 inches. The profile is
moderately alkaline and calcareous throughout. Some
areas have a silty clay surface layer.

Included in this map unit are small areas of Diablo clay
and Nacimiento silty clay loam. Also included are areas
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of soils that are similar to Zaca soil but are moderately
deep and have a clay loam surface layer. included in the
area of Highway 46 are soils that receive about 35
inches of precipitation annually.

Permeability of this Zaca soil is slow, and the available
water capacity is high. Surface runoff is rapid, and the
hazard of water erosion is high. The effective rooting
depth ranges from 40 to 60 inches. This soil is subject to
slippage when wet.

Most areas of this soil are used as rangeland.

This soil is well suited to rangeland. The clay texture,
however, increases the hazard of surface compaction.
This can be reduced by grazing when the surface layer
is moderately dry. The high available water capacity
promotes a relatively long, slow growing forage season.
Erosion can be controlled by maintaining adequate plant
residue on the soil surface. This soil has a significant
amount of lime, which causes a rapid tieup of
phosphorus. This tends to affect the legume and grass
composition. This soil is typically under annual grasses.
Purple needlegrass is common in many areas.
Undesirable plants include milkthistle, poison-hemlock,
cheeseweed, and mustard. If the range is overgrazed,
the proportion of preferred forage plants decreases and
the proportion of less preferred plants increases.
Livestock grazing should be managed so that the
desired balance of plant species is maintained.

If this soil Is used for homesite development, special
design considerations are required because of the steep
slopes, high shrink-swell potential, and low strength.
Septic tank absorption fields do not function properly
because of the slope, slow permeability, and depth to
rock. Absorption lines should be installed on the contour.
The use of sandy backfill for the trench and long
absorption lines helps to compensate for the slow
permeability and depth to rock. Road design can require
that the subgrade be replaced or covered with a more
suitable material. Erosion hazards created by building
site preparation and road construction can be reduced
by minimum grading, using runoff and sediment control
structures, and establishing a permanent plant cover on
side slopes.

This Zaca soil is in capability subclass Vle (15),
nonirrigated.

227—Zaca clay, 50 to 75 percent slopes. This deep,
well drained, very steep soil is on foothills and
mountains. It formed in residual material weathered from
calcareous sandstone, mudstone, or shale. Areas are
irregular in shape and range from 20 to 120 acres. The
natural vegetation is mainly annual grasses and forbs or
dense stands of hardwoods. Elevation ranges from 200
to 2,000 feet. The average annual precipitation ranges
from 15 to 22 inches, and the average annual air
temperature is about 58 degrees F. The average frost-
free season ranges from 250 to 325 days, depending on
location.
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Typically, the surface layer is very dark gray clay about
36 inches thick. The underlying material is very dark
grayish brown and yellowish brown silty clay to a depth
of about 54 inches. Soft, fractured, calcareous mudstone
is at a depth of about 54 inches. The profile I1s
moderately alkaline and calcareous throughout.

Included in this map unit are small areas of Diablo clay
and Nacimiento silty clay loam.

Permeability of this Zaca soil is slow, and the available
water capacity is high. Surface runoff is very rapid, and
the hazard of water erosion is very high. The effective
rooting depth ranges from 40 to 60 inches. This soil is
subject to slippage when wet.

Most areas of this soil are used as rangeland.

This soil is moderately suited to rangeland. The very
steep slopes increase the hazard of erosion and
increase the importance of maintaining a good plant
cover. The clay surface layer is subject to surface
compaction. This can be reduced by grazing when the
surface layer is moderately dry. The high available water
capacity influences a rather long, slow growing forage
season. This soil has a significant amount of lime, which
causes a rapid tieup of phosphorus. This tends to affect
the legume and grass composition. This soil is typically
under annual grasses. Purple needlegrass is common in
many areas. Undesirable plants include milkthistle,
poison-hemlock, cheeseweed, and mustard. If the range
is overgrazed, the proportion of preferred forage plants
decreases and the proportion of less preferred plants
increases. Livestock grazing should be managed so that
the desired balance of plant species is maintained.

Most engineering practices require special design
considerations because of the very steep slopes. All
grading for access roads should be kept to a minimum.
Runoff and sediment control structures should be
installed, and a permanent plant cover should be
established.

This Zaca soll 1s in capability subclass Vlle (15),
nonirrigated.

prime farmiand

Prime farmland, as defined by the United States
Department of Agriculture, is the land that is best suited
to producing food, feed, forage, fiber, and oilseed crops.
It must erther be used for producing food or fiber or be
available for these uses. It has the soil quality, length of
growing season, and moisture supply needed to
economically produce a sustained high yield of crops
when it 1Is managed properly. Prime farmland produces
the highest yieids with minimal investment of energy and
economic resources, and farming it results in the least
disturbance of the environment.

Prime farmland commonly has an adequate and
dependable supply of moisture from precipitation or
irrigation. It also has a favorable temperature and length
of growing season and an acceptable soil reaction. It
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has few if any rock fragments and is permeable to water
and air. Prime farmland is not excessively eroded or
saturated with water for long periods and is not flooded
during the growing season. The slope is no more than 6
percent. Soils that are limited by a hazard of fiooding
can qualify for prime farmland if this limitation is
overcome by such practices as flood control. Onsite
investigation is needed to determine the extent of this
limitation.

About 55,770 acres, or nearly 10 percent of the survey
area, would meet the requirements for prime farmland if
an adequate and dependable supply of irrigation water
were available.

The following map units meet the soil requirements for
prime farmland when irrigated. This list does not
constitute a recommendation for a particular land use.

111 Camarillo sandy loam

112 Camarillo loam, drained

113 Capistrano sandy loam, undulating
114 Capistrano sandy loam, rolling

127 Cropley clay, 0 to 2 percent slopes
128 Cropley clay, 2 to 9 percent slopes

129 Diablo clay, 5 to 9 percent slopes

135
136
138

139

140
169

170
173
174
175
176
186

196
197
198
209
210

219
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Elder sandy loam, 2 to 5 percent slopes

Elder sandy loam, 5 to 9 percent slopes

Elder sandy loam, occasionally flooded, 0 to
2 percent slopes

Elder sandy loam, occasionally flooded, 2 to
9 percent slopes

Garey sandy loam, 2 to 9 percent slopes
Marimel sandy clay loam, occasionaily
flooded

Marimel silty clay loam, drained

Mocho fine sandy loam

Mocho loam

Mocho silty clay loam

Mocho Variant fine sandy loam

Perkins fine sandy loam, 2 to 9 percent
slopes

Salinas loam, 0 to 2 percent slopes

Salinas silty clay loam, 0 to 2 percent slopes
Salinas silty clay loam, 2 to 9 percent slopes
Still gravelly sandy clay loam, 0 to 2 percent
slopes

Still gravelly sandy clay loam, 2 to 9 percent
slopes

Tujunga loamy sand, 0 to 2 percent slopes
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use and management of the soils

This soil survey is an inventory and evaluation of the
soils in the survey area. It can be used to adjust land
uses to the limitations and potentials of natural
resources and the environment. Also, it can help avoid
soil-related failures in land uses.

In preparing a soil survey, soil scientists,
conservationists, engineers, and others coliect extensive
field data about the nature and behavior characteristics
of the soils. They collect data on erosion, droughtiness,
flooding, and other factors that affect various soil uses
and management. Field experience and collected data
on soil properties and performance are used as a basis
in predicting soil behavior.

Information in this section can be used to plan the use
and management of soils for crops and pasture; as
rangeland; as sites for buildings, sanitary facilities,
highways and other transportation systems, and parks
and other recreation facilities; and for wildlife habitat. It
can be used to identify the potentials and limitations of
each soil for specific land uses and to help prevent
construction failures caused by unfavorable soil
properties.

Pianners and others using soil survey information can
evaluate the effect of specific land uses on productivity
and on the environment in all or part of the survey area.
The survey can help planners to maintain or create a
land use pattern in harmony with the natural soil.

Contractors can use this survey to locate sources of
sand and gravel, roadfill, and topsoil. They can use it to
identify areas where bedrock, wetness, or very firm soil
layers can cause difficulty in excavation.

Health officials, highway officials, engineers, and
others may also find this survey useful. The survey can
help them plan the safe disposal of wastes and locate
sites for pavements, sidewalks, campgrounds,
playgrounds, lawns, and trees and shrubs.

crops and pasture

General management needed for crops and pasture is
suggested in this section. The crops or pasture plants
best suited to the soils, including some not commonly
grown in the survey area, are identified; the system of
land capability classification used by the Soil
Conservation Service and the Storie index used by the
University of California Agricultural Experiment Station
are explained; and the estimated yields of some of the
main crops are listed for each soil.

Planners of management systems for individual fields
or farms should consider the detailed information given
in the description of each soil under “Detailed soil map
units.” Specific information can be obtained from the
local office of the Soil Conservation Service or the
Cooperative Extension Service.

major soil management concerns for crops and
pasture

This section was prepared by Gerald Czarnecki, sotl conservationist,
and Clarence U. Finch, conservation agronomist, Soll Conservation
Service

The paragraphs that follow briefly discuss the chief
management practices for all soils of the San Luis
Obispo County, Coastal Part survey area that are
suitable for crops and pasture. The major concerns when
farming the soils are maintaining or improving the
production capacity and preventing erosion. Needed
management practices include, but are not limited to, a
conservation cropping system, crop residue use,
minimum tillage, irrigation water management, cover
crops, erosion control, excess water removal, pasture
management, and chiseling or subsoiling. Technical
assistance on planning and application practices suitable
for the soil on a particular farm can be obtained from
local representatives of the Soil Conservation Service
and the California Cooperative Extension Service.

A conservation cropping system consists of growing
crops in combination with needed cultural and
management measures. If soil improving crops and
practices more than offset the soil depleting crops and
deteriorating practices, then it is a good conservation
cropping system. Conservation cropping systems are
necessary on all tilled soils in the survey area.

Soil improving practices in a conservation cropping
system include using rotations that contain grasses and
legumes and returning crop residue to the soil. Other
practices are using green manure crops of grasses and
legumes, proper tillage, adequate fertilization, weed and
pest controls, and all other good soil culture or
management practices.

Many diverse cropping systems are used in the survey
area. Several combinations are used for individual crops.
A typical example is celery, broccoli, lettuce, and
cauliflower grown in rotation. This rotation system
normally results in the production of approximately 2-1/2
crops per year. All crop residue and unharvested crops
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are returned to the soil. Proper tillage practices are
adhered to, and the correct amounts and types of
fertilizer are employed. Pests and weeds are controlled
with chemical applications. Occasionally, subsoiling is
employed to break up tillage pans, thereby improving soil
tilth. This rotational system could be improved upon by
growing a grass cover crop periodically. The cover crop
would improve soil structure, which would enhance water
availability, improve air movement, and increase root
penetration.

Crop residue use is the return of crop residue to the
soll. Residue returned to the soil helps to maintain soil
tilth, organic matter content, and fertility and helps to
control erosion. On sloping lands, residue should be left
on or near the soil surface during critical erosion periods.

Minimum tillage 1s using the minimum number of
operations necessary to control weeds, incorporate crop
residue, obtain favorable air and water movement in the
soll, and prepare an adequate seedbed. Tillage
operations break down soil structure, reduce organic
matter content, and generally create a plowpan. These
conditions increase the hazards of soil erosion, and the
plowpan limits permeabillity and restricts root penetration.
Varying the depth of tillage operations will delay the
development of the plowpan, and infrequent shallow
chiseling will help to break up the pan. Combining tillage
operations to reduce the number of trips over a field,
and delaying tillage while soils are wet are other
important factors in maintaining soil tilth and preventing
compaction.

Irrigation water management 1s achieved by controlling
the rate, amount, and timing of irrigation water
application to soils to supply crop needs in a
planned and efficient manner. This utilizes the available
irmgation water and supplies moisture for desired crop
response to minimize soil erosion and plant nutrient loss.
Also, it controls undesirable water loss and protects
water quality. Irngation methods used in the survey area
include furrow, border, sprinkler, and drip systems.
Furrow and border irngation should be limited to slopes
of 3 percent or less (fig. 18). Sprinkler irrigation is
adapted to all tillable soils of the area. Drip irrigation is
suitable for strawberries, orchards, and vineyards.
Irrigation water should be applied at a rate and amount
to meet crop needs and soil characteristics without
excess runoff or deep percolation.

Cover crops are necessary in orchards and vineyards
and on other soils left fallow. Cover crops provide
protection from erosion and maintain or improve water
penetration, soll tilth, and fertility. Cover crops can be
volunteer native annual plants or seeded plants, and
they can be grown under irrigated or nonirrigated
conditions. Examples of plants recommended for
seeding as cover crops are such grasses as Blando
brome, Zorro fescue, Wimmera 62 ryegrass, and annual
bluegrass and such legumes as Lana vetch, rose or
crimson clover, and burclover. Many other plant varieties
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are used, including combinations of grasses and
legumes.

Erosion control is generally needed on sloping soils.
As the steepness of the slope increases, erosion
hazards increase. Erosion can be recognized by the
accumulation of soil materials at the base of slopes, in
drainageways, and against fence lines, or as rills and
gullies on the slope.

Many practices are used to control erosion. Good land
leveling or smoothing, selection of the best method of
irrigation, and control of irrigation water help to prevent
erosion on irrigated soils. Cover crops, crop residue
utilization, the use of vegetative cover in rotation, proper
tillage, and cross-slope farming are some management
practices used to control erosion.

Structural measures may be needed to control
erosion, either individually or in combination. Such
structures as diversions, grassed waterways, grade
stabilization structures, water retention structures, or
streambank stabilization may be needed.

Excess water removal may be necessary because of
an accumulation of excess water, either from rainfall or
irrigation, in low lying areas, swales, or at the lower end
of irrigated fields. Excess water results in decreased
crop production and may provide a habitat for weeds
and mosquitoes. Excess water may be controlled by
shaping and grading, proper land leveling, construction
of open drainage ditches, tile drains, the use of irrigation
tailwater recovery systems, and proper management of
irrigation water.

Pasture management is needed for irrigated pastures
to prevent soil deterioration, provide for maximum
production, maintain a desirable plant community, and
extend the life of the pasture. Practices necessary in a
pasture management program include irrigation water
management, rotation grazing using a minimum of three
fields, fertilization, harrowing or dragging to scatter
droppings, and chpping as necessary to maintain uniform
growth. Grazing should start when plants are 8 to 10
inches high. Remove livestock when a minimum of 3 to
4 inches of stubble remains.

The selection of an adaptable plant mixture when
establishing a pasture is important. For most soils in the
survey area, mixtures containing Akaroa orchardgrass or
Goars fescue, with birdsfoot trefoil, narrowleaf trefoil,
alfalfa, or rose clover are well adapted. With proper
pasture management, these species produce an
abundance of high quality forage.

Chiseling or subsoiling is a method for increasing the
effective rooting depth of soils that have a plowpan or
hardpan. Chiseling the plowpan and deep ripping the
hardpan will enhance permeability and internal drainage,
help to prevent a perched water table, and allow deeper
root penetration. Chiseling also temporarily benefits soils
with a heavy clay subsoil. However, the heavy clay
subsoil will eventually return to its original position. The
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Figure 18.—Furrow irmgation i1s possible on the finer textured soils, such as Salinas or Mocho soils.

depth of ripping should be based on the depth of the
hardpan of a given soil.

crops and pasture plants best suited to the soils

Where climate and topography are similar, crops that
can be grown are related closely to the kind of soil.
Crops suited to soils of the survey area are listed and
discussed under three broad categories: fruit, nut, and
berry crops; vegetable crops; and field crops. Suitability
of crops for each soil is presented in the section
“Detailed soil map units.”

Fruit, nut, and berry crops suited to the soils in the
survey area include walnuts, lemons, avocados, grapes,
and strawberries. Walnuts are generally grown on deep,
well drained soils in the Arroyo Grande and Huasna
areas. Lemon trees are in the foothill areas near Santa

Maria and in the Nipomo area on sites that are relatively
frost free. Avocados are increasing in importance.
Several mature avocado orchards are in production in
the hills near San Luis Obispo. Newer plantings occur
throughout the survey area on well drained soils where
climatic conditions are suitable. Most of the grape
industry is located near Santa Maria; however, soils and
climate would permit expansion of this enterprise.
Strawberries require a high degree of management, and
they are currently grown on relatively small acreages in
the Nipomo and Arroyo Grande areas.

Vegetable crops suited to the soils and climate in the
survey area include almost all irrigated vegetable crops
that are grown in California. The vegetable crops of
greatest economic importance include broccoli, carrots,
cauliflower, celery (fig. 19), lettuce (fig. 20), peas,
peppers, and potatoes. These are grown on the alluvial
plains, flood plains, and terraced soils along the coastal
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Figure 19 —Celery being harvested and packaged

Figure 20 —Lettuce is a common crop on the Mocho sois in the Arroyo Grande Valley
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area from Morro Bay south to the county line and on
many of the inland valleys and upland areas that have
suitable soils and water supplies.

Field crops grown under irrigation include alfalfa hay,
grain and silage corn, and sugar beets. Grain hay, small
grains, and beans are the primary dryfarmed field crops.
These crops are grown on a variety of soils throughout
the survey area. Yields are best on moderately deep to
deep soils that have a high water holding capacity. The
predominant grain crop is barley. Small white, pink,
garbanzo, and lima beans are grown; however,.the
garbanzos are most common. Oats are the main crop

grown for hay.

soil blowing

Many coarse textured soils of the area are very
susceptible to soil blowing. Difficulty may be encountered
during land leveling for irrigation and in preparation for
planting and establishing the crop. On dryfarmed areas,
soil blowing often damages the plants by abrasion when
they are young. Irrigated soil that is susceptible to soil
blowing should be used for crops that provide protection,
such as orchards and vineyards or pasture. If possible,
cultivation should be done during the months when the
possibility of soil blowing damage is the least. Full use
should be made of crop residue, cover crops, and
minimum tillage. Ordinarily, coarse textured soils that are
erodible by the wind are too droughty for dryland
cultivation. However, if they are cultivated, wind erosion
can be partially controlled by leaving stubble and crop
residue on the surface, keeping the surface cloddy, using
subsurface tillage, cultivating in alternate strips, and
using windbreak plantings. Stripcropping at a right angle
to the prevailing wind also aids in reducing soil blowing
damage.

Field, farmstead, and feedlot windbreaks used with
other tillage practices are effective in reducing soil
blowing. Tree and shrub plantings provide additional
benefits, such as reduced home heating, improved
irrigation efficiency, beautification, and improved wildlife
habitat.

yields per acre

The average yields per acre that can be expected of
the principal crops under a high level of management
are shown in table 3. In any given year, yields may be
higher or lower than those indicated in the table because
of variations in rainfall and other climatic factors.

The yields are based mainly on the experience and
records of farmers, conservationists, and extension
agents. Available yield data from nearby counties and
results of field trials and demonstrations are also
considered.

The management needed to obtain the indicated
yields of the various crops depends on the kind of soil
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and the crop. Management can inciude drainage, erosion
control, and protection from flooding; the proper planting
and seeding rates; suitable high-yielding crop varieties;
appropriate and timely tillage; control of weeds, plant
diseases, and harmful insects; favorable soil reaction
and optimum levels of nitrogen, phosphorus, potassium,
and trace elements for each crop; effective use of crop
residue, barnyard manure, and green-manure crops; and
harvesting that insures the smallest possible loss.

For yields of irrigated crops, it is assumed that the
irrigation system is adapted to the soils and to the crops
grown, that good quality irrigation water is uniformly
applied as needed, and that tillage is kept to a minimum.

The estimated yields reflect the productive capacity of
each soil for each of the principal crops. Yields are likely
to increase as new production technology is developed.
The productivity of a given soil compared with that of
other soils, however, is not likely to change.

Crops other than those shown in table 3 are grown in
the survey area, but estimated yields are not listed
because the acreage of such crops is small. The local
office of the Soil Conservation Service or of the
Cooperative Extension Service can provide information
about the management and productivity of the solls.

land capability classification

Land capability classification shows, in a general way,
the suitability of soils for most kinds of field crops. Crops
that require special management are excluded. The soils
are grouped according to their limitations for field crops,
the risk of damage if they are used for crops, and the
way they respond to management. The grouping does
not t