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How To Use This Soil Survey

General Soil Map

The general soil map, which is the color map preceding the detailed soil maps, shows the survey area divided
into groups of associated soils called general soil map units. This map is useful in planning the use and

management of large areas.

To find information about your area of interest, locate that area on the map,
identify the name of the map unit in the area on the color-coded map
legend, then refer to the section General Soil Map Units for a
general description of the soils in your area.

Detailed Soil Maps

The detailed soil maps follow the
general soil map. These maps

can be useful in planning the use
and management of small areas.

To find information about your
area of interest, locate that area
on the Index to Map Sheets,
which precedes the soil maps.
Note the number of the map
sheet and turn to that sheet.

Locate your area of interest on
the map sheet. Note the map
units symbols that are in that
area. Turn to the Contents,
which lists the map units by
symbol and name and shows the
page where each map unit is
described.
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AREA OF INTEREST
NOTE: Map unit symbols in a soil
survey may consist only of numbers or
letters, or they may be a combination
of numbers and letters.

The Contents shows which table has data on a specific land use for each detailed soil map unit. Also see the

Contents for sections of this publication that may address your specific needs.
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This soil survey is a publication of the National Cooperative Soil Survey, a joint efiort
of the United States Department of Agriculture and other Federal agencies, State
agencies including the Agricultural Experiment Stations, and local agencies. The Natural
Resources Conservation Service has leadership for the Federal part of the National
Cooperative Soil Survey.

Major fieldwork for this soil survey was completed in 1996. Soil names and
descriptions were approved in 1997. Unless otherwise indicated, statements in this
publication refer to conditions in the survey area in 1997. This survey was made
cooperatively by the Natural Resources Conservation Service, the Regents of the
University of California (Agricultural Experiment Station), and the California Department
of Conservation. The survey is part of the technical assistance furnished to the Western
Stanislaus County 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.

The United States Department of Agriculture (USDA) prohibits discrimination in all
of its programs on the basis of race, color, national origin, gender, religion, age,
disability, political beliefs, sexual orientation, and marital or family status. (Not all
prohibited bases apply to all programs.) Persons with disabilities who require
alternative means for communication of program information (Brailie, large print,
audiotape, etc.) should contact the USDA’s TARGET Center at 202-720-2600 (voice
or TDD).

To file a complaint of discrimination, write USDA, Director, Office of Civil Rights,
Room 326W, Whitten Building, 14th and independence Avenue SW, Washington, DC
20250-9410, or call 202-720-5964 (voice or TDD). USDA is an equal opportunity
provider and employer.

Cover: Overview from the Coast Range to the valley showing the diversity in the area.

Additional information about the Nation’s natural resources is available on the
Natural Resources Conservation Service home page on the World Wide Web.
The address is http://www.nres.usda.gov (click on “Technical Resources”).
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Foreword

This soil survey contains information that can be used in land-planning programs in
the western part of Stanislaus 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, and
agronomists can use it o evaluate the potential of the soil and the management needed
for maximum food and fiber production. Planners, community officials, engineers,
developers, builders, and home buyers can use the survey to plan land use, select sites
for construction, and identify any special practices that may be needed.
Conservationists, teachers, students, and specialists in recreation, wildiife
management, waste disposal, and poliution control can use the survey to heip them
understand, protect, and enhance the environment.

Great differences in soil properties can occur within short distances. Some soils
are seasonally saturated 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
seasonally saturated 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 soll 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 Natural Resources
Conservation Service or the Cooperative Extension Service.

Jeffrey R. Vonk
State Conservationist
Natural Resources Conservation Service
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This soil survey updates three older soil survey
reports which include portions of the western part of
Stanislaus County. These older surveys are the
“Reconnaissance Soil Survey of the Lower San
Joaquin Valley, California” (USDA, BoS, 1918); the
“Soil Survey of the Newman Area, California” (USDA,
BoS 1948); and the “Soils of the Westside Stanislaus
Area, California” (McLaughlin and Hunington, 1968).
The current survey provides additional information and
has larger maps, which show the soils in greater
detail.

Western Stanislaus County is in the upper San
Joaquin Valley in California (figure 1). It has
394,215 acres of land, including small areas of
water.

Western Stanislaus County is bounded by San
Joaquin County to the north; San Joaquin River to the
east; Merced County to the south; Santa Clara County
to the west. Elevations range from about 25 feet along
the San Joaquin River to about 3,800 in the mountains
of the Coast Range, in the western part of the county.

Irrigated cropland, livestock grazing, and urban
development are the primary land uses in the survey
area.

The descriptions, names, and delineations of the
soils on the maps of the survey agree with those areas
matching San Joaquin and Merced Counties.
However, they do not fully agree with those areas
matching Santa Clara County. Differences are the
result of a better knowledge of soils, modifications in
series concepts, and variations in the intensity of
mapping or in the extent of the soils within the survey
areas.

General Nature of the Survey Area

The following paragraphs give general information
about western Stanislaus County. They describe
history and development; the water supply; agriculture
development; physiography, relief, and drainage;
vegetation; and climate.

History and Development

In the early 1840Q’s, of several Mexican land grants
made in San Joaquin Valley, three were very important
with respect to the settiement of the area. They were
known as El Pescadero in the northern part and
extending northward into San Joaquin County, Rancho
Del Puerto in the central part, and Orestimba Rancho
in the southern part, extending southward outside the
county. The holders of these grants had a few cattie
but did little or no farming.

In 1849 a party of men built a ferry to cross the San
Joaquin River at Grayson, and shortly afterward Jesse
Hill built one at Hills Ferry. These two places grew to
small settlements and were stagecoach stops on a
route connecting with Banta in San Joaquin County.
Isaac Crow came to this section about 1850 and he
and several brothers located on the San Joaquin River
near the mouth of Orestimba Creek, where they found
excellent pasture for their sheep, cattle, and mules.

Early in the 1850’s the Mexican land grants were
purchased by incoming settlers, who began raising
cattle and sheep. The sheep were herded after a
fashion but the cattle roamed the plains and hills from
Tulare Lake to Antioch. At periodic roundups the young
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Figure 1.—Location of the survey area in California.

livestock were branded and returned to the range. The
cattle were raised mostly for hides and tallow but soon
a ready market for meat developed in the mining
camps of the Sierra Nevada foothills.

In 1888 the town of Newman was founded and
named in honor of Simon Newman, who was the
leading merchant of Hilis Ferry and was influential in
having the railroad extended from Tracy in San
Joaguin County. With the advent of the raiiroad, the
town of Hills Ferry was moved to Newman.

The people north of the canal continued growing
dry-farmed grain until about 1909, when the Patterson
Colony was organized and the town of Patterson was
founded. This colonization was promoted by the heirs
of John D. Patterson, who obtained most of the land in
the Mexican grant of Rancho del Puerto. A tract of
about 19,000 acres was subdivided into parcels of
about 30 acres, with roadways laid out at half-mile
intervals.

The first purchasers of land in the colony were
mostly Scandinavians from the Midwest, some of
whom are still on their holding, though many were
unable to farm this land successfully, as most of the
holdings were too smalil to support a family. In many
instances two or three turnovers have been made and
at present most of the units contain 40 to 60 acres.
Water rights were sold with the land, and definite
water assessiments are charged to each acre within

Soil Survey

the district. Dairying and fruit farming are the principal
enterprises within the Patterson Colony, with small
acreages planted to beans and other field crops, but
alfalfa is grown on the larger farms.

Water Supply

In the 1860’s, with the increase in grain farming,
waterborne traffic was developed and grain was
transported to market by steamboats on the San
Joaquin River. Grayson and Hills Ferry became
important towns along the river. The high-water period
of the San Joaquin, from the latter part of May to early
in June, brought about by melting snow in the high
Sierras, followed so closely the grain harvest season
that is was often difficult to get the grain shipped by
boat before navigation became dangerous.

In 1876, Henry Miller, who then owned large
holdings in that section, built a canal from Mendota in
Fresno County to Los Banos in Merced County, and a
year or two later extended it a few miles north of
Orestimba Creek. The canal was projected mainly for
transportation, but it was used for irrigation, which was
begun about that time. At present, it is still used for
irrigation purposes and furnishes water to lands below
its ditch from Mendota to Crows Landing.

In 1920, the West Stanislaus Irrigation District was
organized. The first water deliveries were made in
1929. This gave West Stanislaus the right to
appropriate up to 262 cubic feet per second of water
each year from the San Joaquin River. Since 1929,
diversions have increased from 12,000 acre-feet to a
maximum of 113,000 acre-feet in 1984.

The water is conveyed through an unlined gravity
canal to the district’s first pumping plant, where the
water is lifted approximately 35 feet into a concrete-
lined main canal, where the water flows by gravity to
the next pumping plant. A total of six pumping plants in
the main canal successively lift the diverted water to
an elevation of 165 feet above sea level. Water is
diverted from the main canal into iateral canals that
run north and south.

The district also diverts water from White Lake
Mutual Water Company under an agreement entered
into in 1928. The area irrigated by this water is 2,202
acres.

After the construction of Friant Dam and the
diversion of San Joaquin River water into the southern
part of the valley, the quantity of water available to
downstream users in most years was less than
adequate and the quality was becoming more saline.
Due to these problems and the drought in the late
1940’s, the district looked to the Central Valley Project
(CVP) for a supplemental source.
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The district signed a contract with CVP in 1953 for
20,000 acre-feet and has used up to 66,000 acre-feet.
However, in the drought of 1977 the district’s allocated
water supply was reduced by 25 percent. As a result
of this, the district drilled four ground-water wells to
supplement their other sources. Use of the wells is
limited because of the high pumping costs and water
quality (USDI, 1996).

Agriculture Development

The present cropping pattern of the area reflects
economic changes in the value of crops from grain to
field crops to vegetables and eventually to permanent
orchard crops. The acreage along the western edge of
the area is mostly rangeland. Some of the dissected
terraces have been converted to young orchards.

Most of the furrow irrigated row and field crops are
grown in 2- to-8 year doubie-cropped rotations.
Tomatoes are the leader of the vegetable crops since
they are a high income crop. At any given time, 25
percent of the row and field crop acreage in the area
are in alfalfa.

The summer crops include green lima beans,
tomatoes, dry baby limas, melons, honeydews, sugar
beets, alfalfa, and corn silage. The winter crops are
cauliflower, peas, sugar beets, winter oats, oat silage,
and alfalfa (USDI, 1996).

Field, fruit, nut, and vegetable crops are the leading
agricultural commodities, closely followed by livestock
and poultry products, which are consistently among
the top 10 commodities in the county.

Looking at the early history and highlighting major
crops grown in the 1940’s may shed some light on
cropping history.

Grain growing was important crop during the 1860’s
and resulted in establishing many claims and
homesteads. Grain farmers were continually having
trouble with livestock owners because neither farms
nor the range were fenced. In 1870 the State of
California passed a law requiring owners either to
fence in their livestock or to pay damages to farmers
for their crops injured. This law was in effect from
northern California to the Calaveras River, and in 1873
was extended to include Stanislaus and Merced
Counties, which greatly expanded grain farming.

By the mid 1930’s and 1940’s the area had a great
variety of production of crops and livestock.

The acreage planted to beans steadily increased
since the 1920’s until beans were one of the most
extensively cultivated crops in the area. In 1939 the
Federal census of Stanislaus County showed a total of
35,448 acres. Much of this was in baby limas, with the
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rest divided between black-eyed, pinto, and red kidney
beans.

The beans were usually harvested as dried beans
late in fall and put in warehouses for shipment to
Midwestern or Eastern markets when prices were
favorable. Additional revenue was obtained each year
after harvesting from the rental of fields for sheep
pasture. The straw and beans left on the ground by the
thresher make excellent feed.

No fertilizer was used on the crop, and many fields
were planted to beans every year for more than 10
years with no apparent reduction of yields.
Occasionally some operators would plant the beans
following a winter crop of peas. This practice met with
varying success, but in general the pea crop was only
fair and hardly worth the cost of planting and the risk
of loss.

Grain was a very important and profitable crop. The
grain most extensively grown was barley, 60,072 acres
of which were planted in 1939, according to the
Federal census of Stanislaus County. Wheat, grain
sorghum, and oats were the next most important
grains, in the order named, but the total acreage was
small.

With the exception of grain sorghum, which was
grown in small irrigated plots, grains were dry-farmed
in large tracts on broad alluvial fans and low terraces.
A general practice of planting in fall on summer-
fallowed land was followed by harvesting late in spring.
On the steeper slopes and high terraces, where the
soils were less productive, a 3-year rotation was
sometimes practiced, consisting of planting and
harvesting the first year, harvesting a volunteer crop
the second, and pasturing the third. The fields were
later pastured to sheep, which clean up the grain left
by the combine harvester. The remaining stubble and
straw was burned because the rainfall was relatively
low and the straw will not decompose by the time
tillage and planting operations begin in fall.

Most of the grain hay produced was consumed
locally; the grain was shipped to State and interstate
markets.

Alfalfa, an extensively grown crop, had an acreage
of 67,644 in the county in 1939. Despite this large
acreage, it was raised primarily for the extensive
dairying enterprises of the west side of the valley, and
little if any was sold outside of the county.

Practically all the crop was grown on the flat valley
bottoms and was irrigated either by the contour or the
border-check method.

Generally, the yield and quality of the alfalfa were
not good, primarily because this crop was incidental to
the major enterprise of dairying.
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Some former alfalfa fields were being replanted to
sudangrass and ladino clover, which seem to grow
very well on the heavier soils less well adapted to
alfalfa. These crops were high in nutrient value and
easy to handle.

Raising flaxseed was a very new enterprise in the
county. In 1939, 616 acres was used for this crop,
mostly in the northern haif of the Newman area. Flax
is a shallow-rooted crop and can be grown
successfully on soils that are heavier and not well
adapted to alfalfa or beans. Good prices and a ready
market prevailed in the San Francisco Bay area.

Birdseed, rice, corn, and cotton were planted in
small acreages, aggregating about 1,500 acres each
year.

Peas were planted in fall and harvested in spring.
Some of the crop was dried and sold locally for seed,
but most of the fresh peas were sold to canneries or
local vegetable markets. The yield and quality were
only fair compared to other communities, and the
uncertainty of market prices tends to discourage too
large an investment.

Celery has been raised successfully and may
become increasingly important. It was essentially a
specialty crop.

Lettuce was probably the next most important truck
crop grown and was frequently rotated with celery. It
was planted late in August and harvested in November
and December.

Small acreages varying in size from year to year
were planted to melons, onions, and tomatoes. On the
average, goad yields were obtained, but larger areas
elsewhere in California were better suited to these
crops. Uncertain market conditions and a relatively
high cost of production tended to confine the
cultivation of specialty crops to areas where the
climate is most favorable.

In 1840, 70 farms reported a total of 271,242
grapevines of bearing age in Newman and Patterson
Townships. About two-thirds of them were Thompson
Seedless and one-third Carignane. There was a large
reduction in vineyard acreage largely because
investigations showed that the Sultanina (Thompson
Seedless) variety was not especially well suited to the
climate; the wide variation between night and day
temperatures resulted in reducing the sugar content.
The Carignane variety, however, used in wine making,
was somewhat better adapted to the area.

The census figures for Newman and Patterson
Townships showed a total of 3,515 acres in bearing
and nonbearing fruit orchards, vineyards, and planted
nut trees on April 1, 1940. About 80 percent of this
acreage was in the northern half of the area.

Soil Survey

Apricots were the most extensively cultivated
orchard crop, the Tilton variety dominating. In a large
acreage of bearing trees in the vicinity of Patterson the
trees were well adapted to the soil and climate and the
enterprise was profitable when market prices were
favorable.

A total of 87,362 peach trees of bearing age was
reported in the 1940 census for Newman and
Patterson Townships. A number of varieties were
grown, but none seem to be more than fairy
successful. Neither the soil nor the climate favors this
crop particularly well.

Walnuts were probably the next most important tree
crop. The groves were small and fairly well scattered.

About 100 acres was used for aimonds, divided
about equally between the hard-shell Texas and the
soft-shell Nonpareil.

The dairy industry probably contributed more
income than any other single enterprise to the
inhabitants living in the area. The valley bottom area
between Crows Landing and Newman was believed to
have a greater number of cows to the acre than any
other dairying community in the United States. On
April 1, 1940, 226 farms in Newman Township
reported 9,140 cows and heifers kept for milk
production, and in Patterson Township 250 farms
reported 5,435. The total number of cattle over 3
months old was 13,013 and 7,884 in Newman and
Patterson Townships, respectively.

Very little liquid milk was sold to the markets from
these dairies. It was produced mainly for butter,
cheese, condensed milk, and other by-products. A
large milk-condensing plant was at Patterson and a
condensing plant and creamery at Newman. Butterfat
prices paid by creameries were based on San
Francisco milk quotations.

In 1939, 25,242 acres was in pasture in Newman
and Patterson Townships.

Practically all the beef cattle were Hereford and
raised for California markets. It was possible to finish
most of the cattle on the range, but some were
shipped to outside markets as feeders. Sheep also
were pastured on grain stubble and bean straw in the
valley. California markets consumed most of the ilambs
and wool.

Swine was another livestock enterprise of some
importance. On April 1, 1940, 40 farms reported 246
swine over 4 months old in the two townships.
According to the 1940 census 59,503 chickens and
18,038 turkeys where raised in 1939.

The projected crop pattern for irrigated lands will be
almost exclusively row and field crops, orchards, and a
few vineyards. Urbanization of cropland is anticipated



Stanislaus County, California, Western Part

within the area adjacent to the city of Patterson along
the eastern edge of the area. [solated pockets along
the Interstate 5 Highway corridor will also increase in
urban growth (USDI, 1996).

Physiography

“The area consists of three parallel natural
physiographic divisions: (1) The mountainous and
foothill areas to the west; (2) a broad central valley
plain consisting of smooth confluent alluvial fans built-
up by small streams flowing from the hills on the west;
and (3) the narrow flood plain of the San Joaquin River
on the east” (USDA, BoS, 1938).

Vegetation

“Native vegetation occurs principally in the hills and
mountains of the western part of the area. In general
there was a zone of grassland just above the valley
fioor and on the low rolling foothills of the Diablo
Range. Farther west and on the higher and steeper
slopes the grassland gives way to woodland-grass or
brush associations” (USDA, BoS, 1938).

Climate

The climate of Western Stanislaus County is
characterized by hot, dry summers and cool, moist
winters. The Coast Range moderates the effects of the
moisture-laden weather systems from the Pacific
Ocean. Summers were hot and dry because a
persistent high-pressure area offshore keeps most
weather systems from entering the area. A southward
shift of the high-pressure area in winter allows weather
systems to enter the area, producing cool, moist
weather and frequent fogs.

Climate tables are created from climate stations
Newman (elevation 90 feet) and Mt. Hamilton
(elevation 4210 feet), California. Mt. Hamilton is just
across the westernmost, ridgetop border in Santa
Clara county.

Thunderstorm days, relative humidity, percent
sunshine, and wind information are estimated from
First Order stations Fresno and Stockton, California.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Newman in the
period 1961 to 1990. Daily extremes were extracted
from the full period of record for each station. Table 2
shows probable dates of the first freeze in fall and the
last freeze in spring. Table 3 provides data on the
length of the growing season.

At Newman, in winter, the average temperature is
47.0 degrees F. and the average daily minimum
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temperature is 36.7 degrees. The lowest temperature
on record, which occurred at Newman on December
23, 1990, is 15 degrees. In summer, the average
temperature is 75.7 degrees and the average daily
maximum temperature is 94.1 degrees. The highest
temperature, which occurred at Newman on July 3,
1950, is 115 degrees.

At Mt. Hamilton, in winter, the average temperature
is 43.6 degrees F and the average daily minimum
temperature is 37.4 degrees. The lowest temperature
on record, which occurred at Mt. Hamilton on
December 21, 1990, is 7 degrees. In summer, the
average temperature is 68.5 degrees and the average
daily maximum temperature is 76.7 degrees. The
highest temperature, which occurred at Mt. Hamilton
on August 5, 1978, is 103 degrees.

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

At Newman, the total annual precipitation is about
10.53 inches. Of this, about 1.90 inches, or 18
percent, usually falls in April through October. The
growing season for most crops falls within this period.
The heaviest 1-day rainfall during the period of record
was 4.10 inches at Newman on January 17, 1988.
Thunderstorms occur on about 4 days each year, and
can occur in any month.

At Mt. Hamilton, the total annual precipitation is
about 20.76 inches. Of this, about 4.45 inches, or 21
percent, usually falls in April through October. The
growing season for most crops falls within this period.
The heaviest 1-day rainfall during the period of record
was 6.87 inches at Mt. Hamilton on December 23,
1955. Thunderstorms occur on about 4 days each
year, and can occur in any month.

No significant snowfall has been recorded in lower
elevations of West Stanislaus county. However, at
higher elevations in the mountains of the westernmost
part of the county snow falls nearly every winter. At
Mt. Hamilton, there is an average of 8 days per year
with at least one inch of snow on the ground. The
average seasonal snowfall at Mt. Hamilton is 14.5
inches. The greatest snow depth at Mt. Hamilton was
24 inches recorded on December 17, 1970. The
greatest one day snowfall at Mt. Hamilton was 16.0
inches on April 10, 1965.

The average relative humidity in mid-afternoon is
about 43 percent. Humidity is higher at night, and the
average at dawn is about 78 percent. The sun shines



16

92 percent of the time in summer and 50 percent in

winter. The prevailing wind is from the west northwest.

Average windspeed is highest, 9.0 miles per hour, in
June.

Figure 2 shows an accumuiation of rainfall
information since 1932. The average precipitation is
about 10 inches. Notice the increase in the highest
rainfall years. These years also correspond to the
flooding events in the valley areas.

How This Survey Was Made

This survey was made to provide information about
the soils and miscellaneous areas in the survey area.
The information includes a description of the soils and
miscellaneous areas and their location and a
discussion of their suitability, limitations, and
management for specified uses. Soil scientists
observed the steepness, length, and shape of the
siopes; the general pattern of drainage; the kinds of
crops and native plants; and the kinds of bedrock.
They dug many holes to study the soil profile, which is

Soil Survey

the sequence of natural layers, or horizons, in a soil.
The profile extends from the surface down into the
unconsolidated material in which the soil formed. The
unconsolidated material is devoid of roots and other
living organisms and has not been changed by other
biological activity.

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

Commonly, individual soils on the landscape merge
into one another as their characteristics gradually

Total Yearly Rainfall for Patterson
(1932-1990)
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Figure 2.—Over 50 years of total rainfall data collected in Patterson. The high rainfall years are responsible for the soil forming

factors in the area.
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change. To construct an accurate soil map, however,
s0il scientists must determine the boundaries between
the soils. They can observe only a limited number of
soil profiles. Nevertheless, these observations,
supplemented by an understanding of the soil-
vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to
determine the boundaries.

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

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

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

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

The descriptions, names, and delineations of the
soils in this survey area do not fully agree with those
of the soils in adjacent survey areas. Differences are
the result of a better knowledge of soils, modifications
in series concepts, or variations in the intensity of
mapping or in the extent of the soils in the survey
areas.
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The general soil map included in 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, it consists of one or more major soils or
miscellaneous areas and some minor soils or
miscellaneous areas. It is named for the major soiis or
miscellaneous areas. The components of one map unit
can occur in another 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.

Soil Descriptions

1. Columbia-Merritt-Xerofluvents
Association

Very deep, nearly level, poorly drained and somewhat
poorly drained soils formed in afluvium from
sedimentary and mixed rock sources; on flood plains
adjacent to the San Joaquin River

Setting

Landform: Flood plains
Slope range: 0 to 2 percent

Composition

Extent of the association: 3 percent of the survey area
Extent of the soils in the association:

Columbia soils—40 percent

Merritt soils—13 percent

Xerofluvents—12 percent

Minor soils—22 percent

Soil Properties and Qualities
Columbia

Depth class: Very deep

Drainage class: Somewhat poorly drained
Position on landform: Flood plains

Parent material: Alluvium from mixed rock sources
Surface textural class: Fine sandy loam

Slope: Nearly level

Merritt

Depth class: Very deep

Drainage class: Poorly drained

Position on landform: Flood plains

Parent material: Alluvium from sedimentary rock
sources

Surface textural class: Siity clay loam

Slope: Nearly level

Xerofluvents

Depth class: Very deep

Drainage class: Somewhat excessively drained

Position on landform: Flood plains

Parent material: Alluvium dominantly from mixed rock
sources

Surface textural class: Very gravelly loam and gravelly
sandy loam

Slope: Nearly level to gently sloping

Minor Soils

» Clear Lake soils in basins
» Dello and Dospalos soils on similar positions
» Veritas soils on low fan terraces

Use and Management

Major uses: Irrigated crops and homesite
development

Management concerns: High water table, flooding,
and rapid permeability in a sandy substratum

Management measures: Maintaining drainage
system, flood protection, and control of seepage
of contaminants
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2. Pedcat

Very deep, nearly level, poorly drained soils formed in
alluvium from sedimentary rock sources; in the
southeastern area adjacent to the San Joaquin River

Setting

Landform: Low alluvial fans
Slope range: 0 to 2 percent

Composition

Extent of the association: 1 percent of the survey area
Extent of the soils in the association:

Pedcat soils—=84 percent

Minor soils—16 percent

Soil Properties and Qualities
Pedcat

Depth class: Very deep

Drainage class: Poorly drained

Position on landform: Low alluvial fans

Parent material: Alluvium from sedimentary rock
sources

Surface textural class: Clay loam

Slope: Nearly level

Minor Soils
¢ Clear Lake soils in basins
Use and Management

Major uses: Irrigated crops and homesite
development

Management concerns: Flooding, saline-sodic
conditions, restricted permeability, shrink-swell,
low strength, and high water table

Management measures: Water management,
foundation and waste management structure
design and saline-sodic management and plant
selection

3. Dospalos-Dosamigos Association

Very deep, nearly level, poorly drained and somewhat
poorly drained soils formed in alluvium from granitic
and sedimentary rock sources; on low alluvial fans and
flood plains in the southern area

Setting

Landform: Low alluvial fans and flood plains
Slope range: 0to 2 percent

Soil Survey

Composition

Extent of the association: Less than 1 percent of the
survey area

Extent of the soils in the association:

Dospalos soils—46 percent

Dosamigos soils—28 percent

Minor soils—26 percent

Soil Properties and Qualities
Dospalos

Depth class: Very deep

Drainage class: Poorly drained

Position on landform: Flood plains

Parent material: Alluvium from granitic rock sources
Surface textural class: Clay loam, clay

Slope: Nearly level

Dosamigos

Depth class: Very deep

Drainage class: Somewhat poorly drained

Position on landform: Low alluvial fans

Parent material: Alluvium from sedimentary rock
sources

Surface textural class: Clay loam

Slope: Nearly level

Minor Soils
* Deldota soils on low alluvial fans
Use and Management

Major uses: Irrigated crops and homesite
development

Management concerns: Restricted permeability,
flooding, high water table, fine surface texture,
shrink-swell, low strength, and saline-sodic
conditions in the Dosamigos soils

Management measures; Water management,
foundation and waste management structure
design and saline-sodic plant selection

4. Capay

Very deep, nearly level, moderately well drained soils
formed in alluvium from sandstone and shale rock
sources; in interfan basins in the northern and central
part of the area

Setting

Landform: Interfan basin
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Slope range: 0 to 2 percent
Composition

Extent of the association: 3 percent of the survey area
Extent of the soils in the association:
Capay soils—100 percent

Soil Properties and Qualities
Capay

Depth class: Very deep

Drainage class: Moderately well drained

Position on landform: Interfan basin

Parent material: Alluvium from sandstone and shale
rock sources

Surface textural class: Clay

Slope: Nearly level

Use and Management

Major uses: Irrigated crops and homesite
development

Management concerns: Restricted permeability,
shrink-swell, low strength, flooding

Management measures: Water management, and
foundation and waste management structure
design

5. Capay-El Solyo-Vernalis Association

Very deep, nearly level, moderately well drained and
well drained soils that are subject to artificial wetness
and formed in alluvium from sandstone, shale,
sedimentary, metamorphic, and mixed rock sources; in
interfan basins and on low alluvial fans in the
northeastern and southeastern area

Setting

Landform: interfan basins and on low alluvial fans
Slope range: 0 to 2 percent

Composition

Extent of the association: 7 percent of the survey
area

Extent of the soils in the association:

Capay soils—47 percent

El Solyo soils—21 percent

Vernalis soils—18 percent

Minor soils—14 percent

Soil Properties and Qualities
Capay

Depth class: Very deep
Drainage class: Moderately well drained

21

Position on landform: Interfan basins

Parent material: Alluvium from sandstone and shale
rock sources

Surface textural class: Clay

Slope: Nearly level

El Solyo

Depth class: Very deep

Drainage class: Well drained

Position on landform: Low alluvial fans

Parent material: Alluvium from sedimentary and
metamorphic rock sources

Surface textural class: Silty clay loam or clay loam

Slope: Nearly level

Vernalis

Depth class: Very deep

Drainage class: Well drained

Position on landform: Low alluvial fans

Parent material: Alluvium from mixed rock sources
Surface textural class: Clay loam or loam

Slope: Nearly level

Minor Soils

* Eisalado soils on similar positions
e Zacharias soils on alluvial fans and low stream
terraces

Use and Management

Major uses: lIrrigated crops and homesite
development

Management concerns: High water table, restricted
permeability, shrink-swell, low strength

Management measures: Maintaining drainage
system, foundation and waste management
structure design

6. Vernalis-Zacharias-Elsalado
Association

Very deep, well drained soils formed in alluvium from
mixed rock sources and from sandstone and shale; on
alluvial fans and low stream terraces in the eastern
part of the area between the San Joaquin River and
Interstate 5

Setting

Landform: Aliuvial fans and low stream terraces
Slope range: 0 to 2 percent

Composition

Extent of the association: 13 percent of the survey
area
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Extent of the soils in the association:
Vernalis soils—51 percent
Zacharias soils—34 percent
Elsalado soils—14 percent

Minor soils—1 percent

Soil Properties and Qualities
Vernalis

Depth class: Very deep

Drainage class: Well drained

Position on landform: Alluvial fans

Parent material: Alluvium from mixed rock sources
Surface textural class: Clay loam or loam

Slope: Nearly level

Zacharias

Depth class: Very deep

Drainage class: Well drained

Position on landform: Alluvial fans and low stream
terraces

Parent material: Alluvium from mixed rock sources

Surface textural class: Clay loam or gravelly clay loam

Slope: Nearly level

Elsalado

Depth class: Very deep

Drainage class: Well drained

Position on landform: Alluvial fans

Parent material: Alluvium from sandstone and shale
rock sources

Surface textural class: Loam or fine sandy loam

Slope: Nearly level

Minor Soils
» El Solyo soils on low alluvial fans
Use and Management

Major uses: Irrigated crops and homesite
development

Management concerns: Few concerns for irrigated
crops; restricted permeability, shrink-swell, low
strength for homesite development

Management measures: Foundation and waste
management structure design

7. Zacharias-Stomar Association

Very deep, nearly level, well drained soils formed in
mixed and sedimentary rock sources; on the slightly
higher alluvial fans in the northwestern to
southwestern area

Soil Survey

Setting

Landform: Alluvial fans
Slope range: 0to 2 percent

Composition

Extent of the association: 5 percent of the survey area
Extent of the soils in the association:

Zacharias soils—43 percent

Stomar soils—40 percent

Minor soils—17 percent

Soil Properties and Qualities
Zacharias

Depth class: Very deep

Drainage class: Well drained

Position on landform: Slightly higher alluvial fans
Parent material: Alluvium from mixed rock sources
Surface textural class: Clay loam or gravelly clay loam
Slope: Nearly level

Stomar

Depth class: Very deep

Drainage class: Well drained

Position on landform: Dissected alluvial fans

Parent material: Alluvium from sedimentary rock
sources

Surface textural class: Clay loam

Slope: Nearly level

Minor Soils

» Cortina soils on slightly lower positions
¢ Yokut soils on similar positions

Use and Management

Major uses: Irrigated crops and homesite
development

Management concerns: Restricted permeability,
shrink-swell, low strength

Management measures: Water management, and
foundation and waste management structure
design

8. Damluis

Very deep, nearly level to rolling, well drained soils
formed in alluvium from mixed rock sources; on low or
uplifted terraces

Setting

Landform: Low or uplifted terraces
Slope range: 010 15 percent
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Composition

Extent of the association: 4 percent of the survey
area

Extent of the soils in the association:

Damlius soils—63 percent

Minor soils—27 percent

Soil Properties and Qualities
Damluis

Depth class: Very deep

Drainage class: Well drained

Position on landform: Low or uplifted terraces
Parent material: Alluvium from mixed rock sources
Surface textural class: Clay loam or gravelly clay
loam

Slope: Nearly level to rolling

Minor Soils

 Carranza and Woo soils on alluvial fans

« Calla and Carbona soils on similar positions
 Chaqua soils on sideslopes of uplifted dissected
terraces and foothills

» Oquin soils low foothills

 Arburua and Ayar soils on foothills

Use and Management

Major uses: Irrigated crops, livestock grazing, and
homesite development

Management concerns: Erosion hazard, slope,
restricted permeability, shrink-swell, low strength

Management measures: Erosion control, contour
farming, foundation and waste management
structure design

9. Carbona-Calla Association

Very deep, undulating to steep, well drained soils
formed in alluvium from mixed rock sources and in
calcareous alluvium from sedimentary rock sources;
on uplifted dissected terraces in the southwestern
area (figure 3)

Setting

Landform: Uplifted dissected terraces
Slope range: 2 to 50 percent

Composition

Extent of the association: 2 percent of the survey area
Extent of the soils in the association:

Carbona soils—42 percent

Calla soils—24 percent

Minor soils—34 percent

Soil Properties and Qualities
Carbona

Depth class: Very deep

Drainage class: Well drained

Position on landform: Uplifted dissected terraces
Parent material: Alluvium from mixed rock sources
Surface textural class: Clay loam

Slope: Undulating to steep

Calla

Depth class: Very deep

Drainage class: Well drained

Position on landform: Uplifted dissected terraces

Parent material: Calcareous alluvium from
sedimentary rock sources

Surface textural class: Clay loam

Slope: Steep

Minor Soils

» Xeroftuvents on flood plains
» Orognen soils on similar positions

Use and Management
Major uses: Livestock grazing
Management concerns: Erosion hazard, slope

Management measures: Controlled grazing

10. Wisflat-Arburua-Rock outcrop
Association

Moderately deep to shallow, gently rolling to very
steep, well drained soils formed in calcareous and
noncalcareous sandstone; on mountains in the
southwestern area

Setting

Landform: Mountains
Slope range: 5 to 75 percent

Composition

Extent of the association: 31 percent of the survey
area

Extent of the soils in the association:

Wisflat soils—33 percent

Arburua soils—23 percent

Rock outcrop—12 percent

Minor soils—32 percent

Soil Properties and Qualities
Wisflat
Depth class: Shallow
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Drainage class: Well drained
Position on landform: Mountains
Parent material: Sandstone
Surface textural class: Sandy loam
Slope: Rolling to very steep

Arburua

Depth class: Moderately deep
Drainage class: Well drained

Position on landform: Mountains
Parent material: Calcareous sandstone
Surface textural class: L.oam

Slope: Gently rolling to very steep

Minor Soils

¢ Oneil soils on foothills
¢ Alo, Contra Costa, Quinto, San Timoteo, Sehorn,
Stonyford, and Vaquero soils on mountains

Use and Management
Major uses: Livestock grazing

Management concerns: Available water capacity,
erosion hazard, and slope

Management measures: Controlled grazing

11. Honker-Gaviota-Gonzaga
Association

Moderately deep to shallow, steep to very steep, well
drained soils formed in sandstone and shale; on
mountains in the southwestern area (figure 3)

Setting

Landform: Mountains
Slope range: 30 to 75 percent

Composition

Extent of the association: 28 percent of the survey
area

Extent of the soils in the association:

Honker soils—33 percent

Gaviota soils—19 percent

Gonzaga soils—16 percent

Minor soils—32 percent

Soil Properties and Qualities
Honker

Depth class: Moderately deep

Drainage class: Well drained

Position on landform: Mountains

Parent material: Sandstone

Surface textural class: Sandy loam, gravelly loam

Soil Survey

Slope: Steep to very steep
Gaviota (figure 4)

Depth class: Shallow

Drainage class: Well drained
Position on landform: Mountains
Parent material: Sandstone

-Surface textural class: Gravelly loam, loam

Slope: Steep to very steep
Gonzaga

Depth class: Moderately deep

Drainage class: Well drained

Position on landform: Mountains, dominantly on north-
facing slopes

Parent material: Shale

Surface textural class: Loam, gravelly loam

Slope: Steep to very steep

Minor Soils

* Franciscan and Hytop soils on mountains,
dominantly on north-facing slopes

= Vallecitos soils on mountains, dominantly on south-
facing slopes

* Millsholm soils and Rock outcrop on mountains

Use and Management
Major uses: Livestock grazing

Management concerns: Available water capacity,
erosion hazard, and slope

Management measures: Controlled grazing

12. Hentine-Henneke Association

Shallow, steep to very steep, well drained soils formed
in serpentinitic rock; on mountains in the
southwestern area

Setting

Landform: Mountains
Slope range: 30 to 70 percent

Composition

Extent of the association: 3 percent of the survey area
Extent of the soils in the association:

Hentine soils—42 percent

Henneke soils—36 percent

Minor components—22 percent

Soil Properties and Qualities
Hentine (figure 5)
Depth class: Shallow
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Drainage class: Well drained

Position on landform: Mountains

Parent material: Serpentinitic rock

Surface textural class: Gravelly loam, very cobbly
loam

Slope: Steep to very steep

Henneke

Depth class: Shallow

Drainage class: Well drained
Position on landform: Mountains
Parent material: Serpentinitic rock
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Surface textural class: Gravelly loam
Slope: Steep to very steep

Minor Components
* Rock outcrop

Use and Management
Major uses: Livestock grazing

Management concerns: Available water capacity,
erosion hazard, and slope

Management measures: Controlled grazing

Figure 3.—Aerial view showing major landforms. In the foreground are the more rounded hills of dominantly calcareous soils of the
Carbona-Calla association. In the skyline are steep mountains of dominantly soils formed in metamorphic material of the

Honker-Gaviota-Gonzaga association.
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Figure 4.—A typical profile of Gaviota soils, which are major soils in the Honker-Gaviota-Gonzaga association. These soils are
shallow, steep to very steep, and well drained and formed in sandstone on mountains.
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Figure 5.—A typical profile of Hentine soils, which are major soils in the Hentine-Henneke association. These soils are shallow,

steep to very steep, and well drained and formed in serpentinitic rock on mountains.

Figure 6.—A trench exposing a profile of Damluis clay loam, 0 to 2 percent slopes. Damluis soils are very deep and well drained and
formed in alluvium derived from mixed rock sources. They are the dominant soils in general soil map unit 8.
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Detailed Soil Map Units

The map units delineated on the detailed maps at
the back of this survey represent the soils or
miscellaneous areas in the survey area. The map unit
descriptions in this section, along with the maps, can
be used to determine the suitability and potential of a
unit for specific uses. They also can be used to plan
the management needed for those uses. More
information about each map unit is given under the
heading “Use and Management of the Soils.”

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

Most included soils have properties similar to those
of the dominant soil or soils in the map unit, and thus
they do not affect use and management. These are
called noncontrasting, or similar, inclusions. They may
or may not be mentioned in the map unit description.
Other included soils and miscellaneous areas,
however, have properties and behavioral
characteristics divergent enough to affect use or to
require different management. These are called
contrasting, or dissimilar, inclusions. They generally
are in small areas and could not be mapped
separately because of the scale used. Some small
areas of strongly contrasting soils or miscellaneous
areas are identified by a special symbol on the maps.
The included areas of contrasting soils or
miscellaneous areas are mentioned in the map unit
descriptions. A few included areas may not have been
observed, and consequently they are not mentioned in

the descriptions, especially where the pattern was so
complex that it was impractical to make enough
observations to identify all the soils and miscellaneous
areas on the landscape.

The presence of included areas in a map unit in no
way diminishes the usefulness or accuracy of the data.
The objective of mapping is not to delineate pure
taxonomic classes but rather to separate the
landscape into landforms or landform segments that
have similar use and management requirements. The
delineation of such segments on the map provides
sufficient information for the development of resource
plans, but if intensive use of small areas is planned,
onsite investigation is needed to define and locate the
soils and miscellaneous areas.

An identifying symbol precedes the map unit name
in the map unit descriptions. Each description includes
general facts about the unit 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, 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, slope, stoniness, salinity, degree of
erosion, and other characteristics that affect their use.
On the basis of such differences, a soil series is
divided into soil phases. Most of the areas shown on
the detailed soil maps are phases of soil series. The
name of a soil phase commonly indicates a feature
that affects use or management. For example, Damluis
clay loam, 0 to 2 percent slopes, is a phase of the
Damluis series.

Some map units are made up of two or more major
soils or miscellaneous areas. These map units are
complexes.

A complex consists of two or more soils or
miscellaneous areas in such an intricate pattern or in
such small areas that they cannot be shown
separately on the maps. The pattern and proportion of
the soils or miscellaneous areas are somewhat similar
in all areas. Wisflat-Arburua-San Timoteo complex, 30
to 50 percent slopes, is an example.
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This survey includes miscellaneous areas. Such
areas have little or no soil material and support little or
no vegetation. Rock outcrop is an example.

Some areas that are too small to be shown are
identified by a special symbol on the map.

Table 4 gives the acreage and proportionate extent
of each map unit. Other tables (listed in the Contents)
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 or miscellaneous areas.

100—Capay clay, 0 to 2 percent slopes
Setting

Landform: Interfan basins

Elevation: 40 to 250 feet

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 280 days

Composition

Capay clay and similar soils: 90 percent
Dissimilar inclusions: 10 percent

Characteristics of the Capay Soil
Parent material: Alluvium from sandstone and shale
Typical profile

Surface layer:
0 to 20 inches—dark grayish brown clay
Subsoil:
20 to 60 inches—dark grayish brown and brown
clay
Depth class: Very deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Moderately well drained
Water table: Greater than 6 feet
Available water capacity: High
Most restrictive permeability: Slow
Intake family: 0.1
Surface runoff: Negligible to medium
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Slight
Corrosivity class: Steel—high; concrete—moderate

Minor Components

Dissimilar inclusions:
* Stomar soils on higher positions
* Vernalis soils on slightly higher positions

Soil Survey

* Zacharias soils on higher positions

Similar inclusions:

* Areas with a surface layer of silty clay or clay loam
on similar positions

Use and Management
irrigated Crops

Commonly grown crops: Row, field, and orchard crops

Major management factors: Fine surface texture,
restricted permeability

* The soil is too sticky to cultivate when it is wet and is

too hard to cultivate when it is dry.

* The restricted permeability requires proper irrigation

design with a low application rate and a longer

application period to prevent stand deterioration.

* Returning crop residue to the soil or regularly adding

other organic matter improves fertility, reduces

crusting, and increases the water intake rate.

* Furrow, border, and sprinkler irrigation systems are

suited to this unit.

Homesite Development

Major management factors: Shrink-swell, restricted
permeability, low strength

* The effect of shrinking and swelling can be

minimized by using proper engineering designs or

backfilling material that has a low shrink-swell

potential.

* Buildings and roads should be designed to offset the

limited ability of the soil in this unit to support a load.

* The restricted permeability decreases the

absorption capacity of the leach fields. Increasing the

size of the leach field or using a specially designed

system can overcome this limitation.

Interpretive Groups

Capability classification: 2s-5, irrigated; 4s-5,
nonirrigated

MLRA: 17

Vegetative soil group: C

101—Capay clay, wet, 0 to 2 percent
slopes

Setting

Landform: Interfan basins

Landscape features: As a result of the application of
irrigation water on this unit, an apparent water
table has developed at a depth of 2 to 6 feet.

Elevation: 30 to 200 feet

Slope features: Nearly level

Vegetation: Annual grasses and forbs
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Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 280 days

Composition

Capay clay and similar soils: 85 percent
Dissimilar inclusions: 15 percent

Characteristics of the Capay Soil
Parent material: Alluvium from sandstone and shale
Typical profile

Surface layer:
0 to 20 inches—dark grayish brown clay

Subsoil:
20 to 60 inches—dark grayish brown and brown
clay

Depth class: Very deep

Depth to bedrock: Greater than 60 inches

Natural drainage class: Moderately well drained

Water table: 4 to 6 feet below the soil surface, from
October to March: 2 to 4 feet from April to
September

Kind of water table: Apparent

Available water capacity: High

Most restrictive permeability: Slow

Intake family: 0.1

Surface runoff: Negligibie to medium

Highest shrink swell potential: High

Hazard of flooding: None

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel—high; concrete—moderate

Minor Components

Dissimilar inclusions:

« Stomar soils on higher positions

« Vernalis soils on higher positions

Similar inclusions:

» Areas with a surface layer of silty clay on similar
positions

« Capay soils that lack an apparent water table on
slightly higher positions

Use and Management
Irrigated Crops

Commonly grown crops: Row, field, and orchard crops

Major management factors: High water table, fine
surface texture, restricted permeability

« High water table limits the suitability for deep rooted

crops or can cause crop damage.

» Irrigation must be carefully managed to avoid raising

the water table.
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» The soil is too sticky to cultivate when it is wet and is
too hard to cultivate when it is dry.

« The restricted permeability requires proper irrigation
design with a low application rate and a longer
application period to prevent stand deterioration.

* Returning crop residue to the soil or regularly adding
other organic matter improves fertility, reduces
crusting, and increases the water intake rate.
 Furrow, border, and sprinkler irrigation systems are
suited to this unit.

Homesite Development

Major management factors: High water table, shrink-
swell, restricted permeability, low strength

» Because of the wetness of the soil profile in the

winter and early spring months, a drainage system

should be developed around the foundation.

« The effect of shrinking and swelling can be

minimized by using proper engineering designs or

backfilling material that has a low shrink-swell

potential.

* Buildings and roads should be designed to offset

the limited ability of the soil in this unit to support a

load.

« When septic tanks are used, a high water table and

restricted permeability decreases the absorption

capacity of the leach field. A mounded leach field or

other specialized leach field can overcome these

limitations.

Interpretive Groups

Capability classification: 2w-5, irrigated; 4w-5,
nonirrigated

MLRA:17

Vegetative soil group: C

102—Capay clay, loamy substratum, 0 to
2 percent slopes

Setting

Landform: Interfan basins

Elevation: 25 to 175 feet

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 280 days

Composition

Capay clay, loamy substratum, and similar soils: 85
percent
Dissimilar inclusions: 15 percent



32

Characteristics of the Capay soil
Parent material: Alluvium from sandstone and shale
Typical profile

Surface layer:
0 to 20 inches—dark grayish brown clay
Subsoil:
20 to 35 inches—grayish brown clay
35 to 45 inches—yellowish brown clay loam
Substratum:
45 to 60 inches—yellowish brown loam
Depth class: Very deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Moderately well drained
Water table: Greater than 6 feet
Available water capacity: High
Most restrictive permeability: Slow over moderate in
the loamy substratum
Intake family: 0.1
Surface runoff: Negligible to medium
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Slight
Corrosivity class: Steel—high; concrete—moderate

Minor Components

Dissimilar inclusions:

= Capay soils that lack loamy substrata on similar
positions

* Stomar soils on higher positions

* Vernalis soils on slightly higher positions

» Zacharias soils on higher positions

Similar inclusions:

* Areas with a surface layer of silty clay or clay loam
on similar positions

Use and Management
Irrigated Crops

Commonly grown crops: Row, field, and orchard
crops
Major management factors: Fine surface texture,
restricted permeability
* The soil is too sticky to cultivate when it is wet and is
too hard to cultivate when it is dry.
* The restricted permeability requires proper irrigation
design with a low application rate and a longer
application period to prevent stand deterioration.
* Returning crop residue to the soil or regularly adding
other organic matter improves fertility, reduces
crusting, and increases the water intake rate.
* Furrow, border, and sprinkler irrigation systems are
suited to this unit.
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Homesite Development

Major management factors: Shrink-swell, restricted
permeability, low strength

* The effect of shrinking and swelling can be

minimized by using proper engineering designs or

backfilling material that has a low shrink-swell

potential.

* Buildings and roads should be designed to offset the

limited ability of the soil in this unit to support a load.

* The restricted permeability decreases the

absorption capacity of the leach fields. Increasing the

size of the leach field or using a specialiy designed

system can overcome this limitation.

* The limitation of restricted permeability may also be

overcome by placing leach lines at a deeper depth into

a more permeable layer.

Interpretive Groups

Capability classification: 2s-5, irrigated; 4s-5,
nonirrigated

MLRBA: 17

Vegetative soil group: C

106—Capay clay, 0 to 2 percent slopes,
rarely flooded

Setting

Landform: Interfan basins

Elevation: 40 to 250 feet

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 280 days

Composition

Capay clay and similar soils: 90 percent
Dissimilar inclusions: 10 percent

Characteristics of the Capay soil
Parent material: Alluvium from sandstone and shale
Typical profile

Surface layer:
0 to 20 inches—dark grayish brown clay
Subsoil:
20 to 60 inches—dark grayish brown and brown
clay
Depth class: Very deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Moderately well drained
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Water table: Greater than 6 feet

Available water capacity: High

Most restrictive permeability: Slow

Intake family: 0.1

Surface runoff: Negligible to medium

Highest shrink swell potential: High

Hazard of flooding: Rare, for brief periods, from
October through April

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel—high; concrete—moderate

Minor Components

Dissimilar inclusions:

« Stomar soils on higher positions

« Vernalis soils on slightly higher positions

« Zacharias soils on higher positions

Similar inclusions:

« Areas with a surface layer of silty clay or clay loam
on similar positions

Use and Management
Irrigated Crops

Commonly grown crops: Row, field, and orchard crops

Major management factors: Flooding, fine surface
texture, restricted permeability

« Flooding hazard limitations should be considered

before any cropping or capital improvements are

installed.

« The soil is too sticky to cultivate when it is wet and is

too hard to cultivate when it is dry.

« The restricted permeability requires proper irrigation

design with a low application rate and a longer

application period to prevent stand deterioration.

« Returning crop residue to the soil or regularly adding

other organic matter improves fertility, reduces

crusting, and increases the water intake rate.

« Furrow, border, and sprinkler irrigation systems are

suited to this unit.

Homesite Development

Major management factors: Flooding, shrink-sweill,
restricted permeability, low strength
« Flooding can occur during the winter and early
spring months. The foundation should be taller than
normal or the buildings located on the highest
elevations. Water should be intercepted by drainage
ditches or a drainage system should be developed
around the foundation.
« The effect of shrinking and swelling can be
minimized by using proper engineering designs or
backfilling material that has a low shrink-swell
potential.
» Buildings and roads should be designed to offset
the limited ability of the soil to support a load.
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« Flooding can add additional water to the septic
system. Diversion of flood waters reduces this
limitation.

« The restricted permeability decreases the
absorption capacity of the leach fields. Increasing the
size of the leach field or using a specially designed
system can overcome this limitation.

Interpretive Groups

Capability classification: 2s-5, irrigated; 4s-5,
nonirrigated

MLRA: 17

Vegetative soil group: C

110—EI Solyo silty clay loam, 0 to 2
percent slopes

Setting

Landform: Low alluvial fans

Elevation: 60 to 300 feet

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 265 to 275 days

Composition

El Solyo silty clay loam and similar soils: 90 percent
Dissimilar inclusions: 10 percent

Characteristics of the El Solyo soil

Parent material: Alluvium from sedimentary and
metamorphic rock sources

Typical profile

Surface layer:
0 to 17 inches—pale brown silty clay loam
Subsoil:
17 to 60 inches—pale brown silty clay loam and
light yellowish brown silty clay

Depth class: Very deep

Depth to bedrock: Greater than 60 inches
Natural drainage class: Well drained

Water table: Greater than 6 feet

Available water capacity: Very high

Most restrictive permeability: Slow

Intake family: 0.5

Surface runoff: Negligible to medium
Highest shrink swell potential: High

Hazard of flooding: None

Hazard of water erosion in bare areas: Slight
Corrosivity class: Steel—high; concrete—low
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Minor Components

Dissimilar inclusions:

* Stomar soils on higher positions

* Vernalis soils on similar positions

* Zacharias soils on higher positions

Similar inclusions:

* Areas with a surface layer of silty clay or clay loam
on similar positions

Use and Management
Irrigated Crops

Commonly grown crops: Row, field, and orchard crops

Major management factors: Moderately fine surface
texture, restricted permeability

* The soil is too sticky to cultivate when it is wet and is

too hard to cultivate when it is dry.

* The restricted permeability requires proper irrigation

design with a low application rate and a longer

application period to prevent stand deterioration.

* Returning crop residue to the soil or regularly adding

other organic matter improves fertility, reduces

crusting, and increases the water intake rate.

* Furrow, border, and sprinkler irrigation systems are

suited to this unit.

Homesite Development

Major management factors: Shrink-swell, restricted
permeability, low strength

* The effect of shrinking and swelling can be

minimized by using proper engineering designs or

backfilling material that has a low shrink-swell

potential.

* Buildings and roads should be designed to offset the

limited ability of the soil in this unit to support a load.

* The restricted permeability decreases the

absorption capacity of the leach fields. Increasing the

size of the leach field or using a specially designed

system can overcome this limitation.

Interpretive Groups

Capability classification: 2s-3, irrigated; 4s-3,
nonirrigated

MLRA: 17

Vegetative soil group: C

111—EIl Solyo clay loam, wet, 0 to 2
percent slopes
Setting

Landform: Low alluvial fans
Landscape features: As a result of the excessive
application of water for irrigation, an apparent
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water table has developed at a depth of 2 to 4 feet
during the growing season.

Elevation: 40 to 200 feet

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches

Mean annual temperature: 60 to 62 degrees F

Frost-free period: 265 to 275 days

Composition

El Solyo clay loam and similar soils: 85 percent
Dissimilar inclusions: 15 percent

Characteristics of the El Solyo soil

Parent material: Alluvium from sedimentary and
metamorphic rock sources

Typical profile

Surface layer:
0 to 17 inches—pale brown clay loam

Subsoil:
17 to 60 inches—pale brown silty clay loam and
light yellowish brown silty clay

Depth class: Very deep

Depth to bedrock: Greater than 60 inches

Natural drainage class: Well drained

Water table: 4 to 6 feet below the soil surface from
December to March and 2 to 4 feet below the
surface from April to September

Kind of water table: Apparent

Available water capacity: Very high

Most restrictive permeability: Slow

Intake family: 0.5

Surface runoff: Negligible to medium

Highest shrink swell potential: High

Hazard of flooding: None

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

» Capay soils on lower positions

* Vernalis soils on similar positions

Similar inclusions:

* Areas with a surface layer of silty clay on similar
positions

* El Solyo soils that lack an apparent water table on
higher positions

Use and Management
irrigated Crops

Commonly grown crops: Row, field, and orchard crops
Major management factors: High water table,
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moderately fine surface texture, restricted
permeability
* Irrigation must be carefully managed to avoid raising
the water table.
» Deep rooted crops are suited to areas with natural
drainage or where a drainage system has been
installed.
« The soil is too sticky to cultivate when it is wet and is
too hard to cultivate when it is dry.
* The restricted permeability requires proper irrigation
design with a low application rate and a longer
application period to prevent stand deterioration.
 Returning crop residue to the soil to regularly adding
other organic matter improves fertility, reduces
crusting, and increases the water intake rate.
 Furrow, border, and sprinkler irrigation systems are
suited to this unit.

Homesite Development

Major management factors: High water table, shrink-
swell, restricted permeability, low strength

« Because of the wetness of the soil profile in the

winter and early spring months, a drainage system

should be developed around the foundation.

« The effect of shrinking and swelling can be

minimized by using proper engineering designs or

backfilling material that has a low shrink-swell

potential.

« Buildings and roads should be designed to offset

the limited ability of the soil in this unit to support a

load.

« When septic tanks are used, a high water table and

restricted permeability decreases the absorption

capacity of the leach field. A mounded leach field or

other specialized leach field can overcome these

limitations.

Interpretive Groups

Capability classification: 2w-3, irrigated; 4w-3,
nonirrigated

MLRA: 17

Vegetative soil group: C

116—EI Solyo silty clay loam, 0 to 2
percent slopes, rarely flooded

Setting

Landform: Low alluvial fans

Elevation: 60 to 300 feet

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
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Frost-free period: 265 to 275 days
Composition

El Solyo silty clay loam and similar soils: 90 percent
Dissimilar inclusions: 10 percent

Characteristics of the El Solyo soil

Parent material: Alluvium from sedimentary and
metamorphic rock sources

Typical profile

Surface layer:
0 to 17 inches—pale brown silty clay loam
Subsoil:
17 to 60 inches—pale brown silty clay loam and
light yellowish brown silty clay
Depth class:Very deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Very high
Most restrictive permeability: Slow
Intake family: 0.5
Surface runoff: Negligible to medium
Highest shrink swell potential: High
Hazard of flooding: Rare, for brief periods, from
October through April
Hazard of water erosion in bare areas: Slight
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

» Vernalis soils on similar positions

= Zacharias soils on higher positions

Similar inclusions:

 Areas with a surface layer of silty clay or clay loam
on similar positions

Use and Management

Irrigated Crops

Commonly grown crops: Row, field, and orchard
crops
Major management factors: Moderately fine textured
surface, restricted permeability
* The soil is too sticky to cultivate when it is wet and is
too hard to cultivate when it is dry.
« The restricted permeability requires proper irrigation
design with a low application rate and a longer
application period to prevent stand deterioration.
* Returning crop residue to the soil or regularly adding
other organic matter improves fertility, reduces
crusting, and increases the water intake rate.
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* Furrow, border, and sprinkler irrigation systems are
suited to this unit.

Homesite Development

Major management factors: Flooding, shrink-swell,
restricted permeability, low strength
» Flooding can occur during the winter and early
spring months. The foundation should be taller than
normal or the buildings located on the highest
elevations. Water should be intercepted by drainage
ditches or a drainage system should be developed
around the foundation.
» The effect of shrinking and swelling can be
minimized by using proper engineering designs or
backfilling material that has a low shrink-swell
potential.
+ Buildings and roads should be designed to offset
the limited ability of the soil in this unit to support a
joad.
» Flooding can add additional water to the septic
system. Diversion of flood waters reduces this
limitation.
» The restricted permeability decreases the
absorption capacity of the leach fields. Increasing the
size of the leach field or using a specially designed
system can overcome this limitation.

Interpretive Groups

Capability classification: 2s-3, irrigated; 4s-3,
nonirrigated

MLRA: 17

Vegetative soil group: C

120—Vernalis-Zacharias complex, 0 to 2
percent slopes

Setting

Landform: Alluvial fans

Elevation: 50 to 300 feet

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 280 days

Composition

Vernalis clay loam and similar soils: 45 percent
Zacharias clay loam and similar soils: 40 percent
Dissimilar inclusions: 15 percent

Characteristics of the Vernalis soil

Parent material: Alluvium from mixed rock sources

Soil Survey

Typical profile

Surface layer:
0 to 20 inches—brown clay loam
Subsoil:
20 to 62 inches—yellowish brown and light
yellowish brown clay loam
Depth class: Very deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: High
Most restrictive permeability: Moderately slow surface
over moderate subsoil
Intake family: 0.7
Surface runoff: Negligible to low
Highest shrink swell potential: Moderate
Hazard of flooding: None
Hazard of water erosion in bare areas: Slight
Corrosivity class: Steel—high; concrete—low

Characteristics of the Zacharias soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:

0 to 14 inches—brown clay loam
Subsoil:

14 to 66 inches—yellowish brown clay loam
Depth class: Very deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: High
Most restrictive permeability: Moderately slow
Intake family: 0.5
Surface runoff: Negligible to low
Highest shrink swell potential: Moderate
Hazard of flooding: None
Hazard of water erosion in bare areas: Slight
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

» Capay soils on lower positions

» Stomar soils on slightly higher positions
Similar inclusions:

» Areas with a surface layer of silty clay loam on
similar positions

Use and Management
Irrigated Crops

Commonly grown crops: Row, field, and orchard crops
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Major management factors: Few limitations
* Furrow, border, and sprinkler irrigation systems are
suited to this unit (figure 7).

Homesite Development

Major management factors: Vernalis—restricted
permeability, low strength; Zacharias—restricted
permeability

» Buildings and roads should be designed to offset

the limited ability of the soil in this unit to support a

load.

 The restricted permeability decreases the

absorption capacity of the leach fields. Increasing the

size of the leach field or using a specially designed
system can overcome this limitation.

Interpretive Groups

Capability classification: 1, irrigated; 4c-1, nonirrigated
MLRA:17
Vegetative soil group: A
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121—Vernalis loam, wet, 0 to 2 percent
slopes

Setting

Landform: Alluvial fans

Landscape features: As a result of the excessive
application of water for irrigation, an apparent
water table has developed at a depth of 2 to 4 feet
during the growing season.

Elevation: 25 to 275 feet

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches

Mean annual temperature: 60 to 62 degrees F

Frost-free period: 260 to 280 days

Composition

Vernalis loam and similar soils: 85 percent
Dissimilar inclusions: 15 percent

Figure 7.—lIrrigation of an apricot orchard in an area of Vernalis-Zacharias complex, 0 to 2 percent slopes.
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Characteristics of the Vernalis soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 20 inches—brown loam

Subsoil:
20 to 62 inches—yellowish brown and light
yellowish brown clay loam

Depth class: Very deep

Depth to bedrock: Greater than 60 inches

Natural drainage class: Well drained

Water table: 4 to 6 feet below the soil surface from
October to March and 2 to 4 feet below the
surface from April to September

Kind of water table: Apparent

Available water capacity: High

Most restrictive permeability: Moderate

Intake family: 1.5

Surface runoff: Negligible to low

Highest shrink swell potential: Moderate

Hazard of flooding: None

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

» Capay soils in basins

e Zacharias soils on higher positions

Similar inclusions:

» Areas with a surface layer of clay loam on similar
positions

Use and Management
Irrigated Crops

Commonly grown crops: Row, field, and orchard crops

Major management factors: Depth to seasonal high
water table

* [rrigation must be carefully managed to avoid raising

the water table.

* Deep rooted crops are suited to areas with natural

drainage or where a drainage system has been

installed.

* Furrow, border, and sprinkler irrigation systems are

suited to this unit.

Homesite Development

Major management factors: High water table,
restricted permeability, low strength

* Buildings and roads should be designed to offset

the limited ability of the soil in this unit to support a

load.

* When septic tanks are used, a high water table and

Soil Survey

restricted permeability decreases the absorption
capacity of the leach field. A mounded leach field or
other specialized leach field can overcome these
limitations.

Interpretive Groups

Capability classification: 2w-2, irrigated; 4w-2,
nonirrigated

MLRA: 17

Vegetative soil group: A

122—Vernalis loam, 0 to 2 percent slopes

Setting

Landform: Alluvial fans

Elevation: 25 to 300 feet

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 280 days

Composition

Vernalis loam and similar soils: 85 percent
Dissimilar inclusions: 15 percent

Characteristics of the Vernalis soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 20 inches—brown loam

Subsoil:
20 to 62 inches—yellowish brown and light
yellowish brown clay loam

Depth class: Very deep

Depth to bedrock: Greater than 5 feet

Natural drainage class: Well drained

Depth to seasonal high water table: Greater than 6
feet

Available water capacity: High

Most restrictive permeability: Moderate

Intake family: 1.5

Surface runoff: Negligible to low

Shrink swell potential: Low

Hazard of flooding: None

Hazard of water erosion in bare areas: Slight

Hazard of soil bloswing in bare areas: Slight

Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:
» Capay soils on concave positions



Stanislaus County, California, Western Part

« Stomar soils on higher positions

« Zacharias soils on higher positions
Similar inclusions:

+ Areas with a surface layer of clay loam

Use and Management
Irrigated Crops

Commonly grown crops: Row, field, and orchard
crops

Major management factors: None

« Furrow, border, and sprinkler irrigation systems are

suited to this unit.

« Returning crop residue to the soil or regularly

adding other organic matter improves fertility, reduces

crusting, and maintains the water intake rate.

Homesite Development

Major management factors: Low st rength
« Buildings and roads should be designed to offset
the limited ability of the soil to support a load.

Interpretive Groups

Capability classification: 1, irrigated; 4c-1, nonirrigated
MLRA: 17
Vegetative soil group: A

123—Vernalis clay loam, wet, 0 to 2
percent slopes

Setting

Landform: Alluvial fans

Landscape features: As a result of the excessive
application of water for irrigation, an apparent
water table has developed at a depth of 2 to 4 feet
during the growing season.

Elevation: 25 to 300 feet

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches

Mean annual temperature: 60 to 62 degrees F

Frost-free period: 260 to 280 days

Composition

Vernalis clay loam and similar soils: 85 percent
Dissimilar inclusions: 15 percent

Characteristics of the Vernalis soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 20 inches—brown clay loam
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Subsoil:
20 to 62 inches—yeliowish brown and light
yellowish brown clay loam

Depth class: Very deep

Depth to bedrock: Greater than 60 inches

Natural drainage class: Well drained, but is now
moderately well drained, because of an apparent
water table

Water table: 4 to 6 feet below the soil surface, from
January through December

Kind of water table: Apparent

Available water capacity: High

Most restrictive permeability: Moderately slow surface
over moderate subsoil

Intake family: 0.7

Surface runoff: Negligible to low

Shrink swell potential: Moderate

Hazard of flooding: None

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

« Capay soils in concave positions

« Stomar soils on slightly higher positions

« Zacharias soils on slightly higher positions
Similar inclusions:

« Areas with a surface layer of silty clay loam on
similar positions

Use and Management

Irrigated Crops

Commonly grown crops: Row, field, and orchard
crops

Major management factors: High water table

« High water table limits the suitability for deep rooted

crops or can cause crop damage.

« Deep rooted crops are suited to areas with natural

drainage or where a drainage system has been

installed.

» Furrow, border, and sprinkler irrigation systems are

suited to this unit.

Homesite Development

Major management factors: High water table,
restricted permeability, low strength

« Buildings and roads should be designed to offset

the limited ability of the soil to support a load.

« When septic tanks are used, a high water table and

restricted permeability decreases the absorption

capacity of the leach field. A mounded leach field or

other specialized leach field can overcome this

limitation.
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Interpretive Groups

Capability classification: 2w-2, irrigated; 4w-2,
nonirrigated

MLRA: 17

Vegetative soil group: A

125—Vernalis clay loam, 0 to 2 percent
slopes

Setting

Landform: Alluvial fans

Elevation: 75 to 280 feet

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 280 days

Composition

Vernalis clay loam and similar soils: 85 percent
Dissimilar inclusions: 15 percent

Characteristics of the Vernalis soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 20 inches—brown clay loam
Subsoil:
20 to 62 inches—yellowish brown and light
yellowish brown clay loam
Depth class: Very deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Well drained
Depth to water table: Greater than 6 feet
Available water capacity: High
Most restrictive permeability: Moderately slow surface
over moderate subsoil
Intake family: 0.7
Surface runoff: Negligible to low
Highest shrink swell potential: Moderate
Hazard of flooding: None
Hazard of water erosion in bare areas: Slight
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

* Capay soils in concave positions

* Stomar soils on slightly higher positions

* Zacharias soils on slightly higher positions
Similar inclusions:

* Areas with a surface layer of silty clay loam on
similar positions

Soil Survey

Use and Management
Irrigated Crops

Commonly grown crops: Row, field, and orchard crops
Major management factors: Few limitations

* Furrow, border, corrugation, and sprinkler irrigation
systems are suited to this unit.

Homesite Development

Major management factors: Restricted permeability,
low strength

* Buildings and roads should be designed to offset

the limited ability of the soil in this unit to support a

load.

* The restricted permeability decreases the

absorption capacity of the leach fields. Increasing the

size of the leach field or using a specially designed

system can overcome this limitation.

Interpretive Groups

Capability classification: 1, irrigated; unit 4c-1,
nonirrigated

MLRA: 17

Vegetative soil group: A

126—Vernalis-Zacharias complex, 0 to 2
percent slopes, rarely flooded

Setting

Landform: Alluvial fans

Elevation: 25 to 250 feet

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 280 days

Composition

Vernalis clay loam and similar soils: 45 percent
Zacharias clay loam and similar soils: 40 percent
Dissimilar inclusions: 15 percent

Characteristics of the Vernalis soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 20 inches—brown clay loam
Subsoil:
20 to 62 inches—yellowish brown and light
yellowish brown clay loam
Depth class: Very deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Well drained
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Water table: Greater than 6 feet

Available water capacity: High

Most restrictive permeability: Moderately slow surface
over moderate subsoil

Intake family: 0.7

Surface runoff: Negligible to low

Highest shrink swell potential: Moderate

Hazard of flooding: Rare, for brief periods, from
October through April

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel—high; concrete—low

Characteristics of the Zacharias soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 14 inches—brown clay loam
Subsoil:
14 to 66 inches—yellowish brown clay loam
Depth class: Very deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: High
Most restrictive permeability: Moderately slow
Intake family: 0.5
Surface runoff: Negligible to low
Highest shrink swell potential: Moderate
Hazard of flooding: Rare, for brief periods, from
October through April
Hazard of water erosion in bare areas: Slight
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

e Capay soils in concave positions

» Stomar soils on slightly higher positions
Similar inclusions:

» Areas with a surface layer of silty clay loam on
similar positions

Use and Management
Irrigated Crops

Major management factors: Vernalis and Zacharias—
flooding

Commonly grown crops: Row, field, and orchard
crops

* Flooding hazard limitations should be considered

before any cropping or capital improvements are

installed.

» Furrow, border, and sprinkler irrigation systems are

suited to this unit.
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Homesite Development

Major management factors: Vernalis—flooding,
restricted permeability, low strength; Zacharias—
flooding, restricted permeability

* Flooding can occur during the winter and early

spring months. The foundation should be taller than

normal or the buildings located on the highest
elevations. Water should be intercepted by drainage
ditches or a drainage system should be developed
around the foundation.

» Buildings and roads should be designed to offset

the limited ability of the soil in this unit to support a

load.

» Flooding can add additional water to the septic

system. Diversion of flood waters reduces this

limitation.

* The restricted permeability decreases the

absorption capacity of the leach fields. Increasing the

size of the leach field or using a specially designed
system can overcome this limitation.

Interpretive Groups

Capability classification: 1, irrigated; 4w-2,
nonirrigated

MLRA: 17

Vegetative soil group: A

127—Vernalis loam, 0 to 2 percent
slopes, rarely flooded

Setting

Landform: Alluvial fans

Elevation: 100 to 150 feet

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 280 days

Composition

Vernalis loam and similar soils: 85 percent
Dissimilar inclusions: 15 percent

Characteristics of the Vernalis soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 20 inches—brown loam

Subsoil:
20 to 62 inches—yellowish brown and light
yellowish brown clay loam
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Depth class:Very deep

Depth to bedrock: Greater than 60 inches

Natural drainage class: Well drained

Water table: Greater than 6 feet

Available water capacity: High

Most restrictive permeability: Moderate

Intake family: 1.5

Surface runoff: Negligible to low

Highest shrink swell potential: Moderate

Hazard of flooding: Rare, for brief periods, from
October through April

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

¢ Capay soils in concave positions

» Stomar soils on higher positions

s Zacharias soils on higher positions
Similar inclusions:

e Areas with a surface layer of clay loam

Use and Management
Irrigated Crops

Commonly grown crops: Row, field, and orchard
crops

Major management factors: Flooding

* Flooding hazard limitations should be considered

before any cropping or capital improvements are

installed.

* Furrow, border, and sprinkler irrigation systems are

suited to this unit.

Homesite Development

Major management factors: Flooding, low strength

e Flooding can occur during the winter and early
spring months. The foundation should be taller than
normal or the buildings located on the highest
elevations. Water should be intercepted by drainage
ditches or a drainage system should be developed
around the foundation.

+ Buildings and roads should be designed to offset
the limited ability of the soil in this unit to support a
load.

Interpretive Groups

Capability classification: 1, irrigated; 4w-2,
nonirrigated

MLRA: 17

Vegetative soil group: A

128—Water

Soil Survey

130—Stomar clay loam, 0 to 2 percent
slopes

Setting

Landform: Dissected alluvial fans

Elevation: 40 to 360 feet

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 280 days

Composition

Stomar clay loam and similar soils: 85 percent
Dissimilar inclusions: 15 percent

Characteristics of the Stomar soil

Parent material: Alluvium from sedimentary rock
sources

Typical profile

Surface layer:
0 to 11 inches—yellowish brown clay loam
Subsoil:
11 to 38 inches—yellowish brown clay loam and
clay
38 to 60 inches—light yellowish brown clay loam
Depth class: Very deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Very high
Most restrictive permeability: Slow
Intake family: 0.5
Surface runoff: Negligible to medium
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Slight
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

» Capay soils in concave positions

* Vernalis soils on slightly lower positions

» Zacharias soils on similar positions

Similar inclusions:

» Areas with a surface layer of silty clay loam on
similar positions

Use and Management
Irrigated Crops

Commonly grown crops: Row, field, and orchard
crops
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Major management factors: Restricted permeability

« The restricted permeability requires proper irrigation
design with a low application rate and a longer
application period to prevent stand deterioration.

« Returning crop residue to the soil or regularly adding
other organic matter improves fertility, reduces
crusting, and increases the water intake rate.

« Furrow, border, and sprinkler irrigation systems are
suited to this unit.

Homesite Development

Major management factors: Shrink-swell, restricted
permeability, low strength

« The effect of shrinking and sweliing can be

minimized by using proper engineering designs or

backfilling material that has a low shrink-swell

potential.

« Buildings and roads should be designed to offset

the limited ability of the soil in this unit to support a

load.

« The restricted permeability decreases the

absorption capacity of the leach fields. Increasing the

size of the leach field or using a specially designed

system can overcome this limitation.

Interpretive Groups

Capability classification: 2s-3, irrigated; 4s-3,
nonirrigated

MLRA:17

Vegetative soil group: C

131—Stomar clay loam, wet, 0 to 2
percent slopes

Setting

Landform: Dissected alluvial fans

Landscape features: As a result of the excessive
application of water for irrigation, an apparent
water table has developed at a depth of 2 to 4 feet
during the growing season.

Elevation: 30 to 100 feet

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches

Mean annual temperature: 60 to 62 degrees F

Frost-free period: 260 to 280 days

Composition

Stomar clay loam and similar soils: 85 percent
Dissimilar inclusions: 15 percent

Characteristics of the Stomar soil

Parent material: Alluvium from mixed rock sources
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Typical profile

Surface layer:
0 to 11 inches—yellowish brown clay loam
Subsoil:
11 to 38 inches—yellowish brown clay loam and
clay
38 to 60 inches—light yellowish brown clay loam
Depth class: Very deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Well drained
Water table: 4 to 6 feet below the soil surface, from
October to March; 2 to 4 feet from April to
September
Kind of water table: Apparent
Available water capacity: High
Most restrictive permeability: Slow
Intake family: 0.5
Surface runoff: Negligible to medium
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Slight
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

« Capay soils on lower positions

» Vernalis soils on slightly lower positions

» Zacharias soils on similar positions

Similar inclusions:

Areas with a surface layer of silty clay loam on similar
positions

Use and Management
Irrigated Crops

Commonly grown crops: Row, field, and orchard
crops
Major management factors: High water table,
restricted permeability
« High water table limits the suitability for deep rooted
crops or can cause crop damage.
» Irrigation must be carefully managed to avoid raising
the water table.
« Deep rooted crops are suited to areas with natural
drainage or where a drainage system has been
installed.
* The restricted permeability requires proper irrigation
design with a low application rate and a longer
application period to prevent stand deterioration.
« Returning crop residue to the soil or regularly adding
other organic matter improves fertility, reduces
crusting, and increases the water intake rate.
e Furrow, border, and sprinkler irrigation systems are
suited to this unit.



44

Homesite Development

Major management factors: High water table, shrink-
swell, restricted permeability, low strength

* Because of the wetness of the soil profile in the

winter and early spring months, a drainage system

should be developed around the foundation.

* The effect of shrinking and swelling can be

minimized by using proper engineering designs or

backfilling material that has a low shrink-swell

potential.

» Buildings and roads should be designed to offset

the limited ability of the soil in this unit to support a

load.

* When septic tanks are used, a high water table and

restricted permeability limits the absorption capacity

of the leach field. A mounded leach field or other

specialized leach field can overcome these

limitations.

Interpretive Groups

Capability classification: 2w-3, irrigated; 4w-3,
nonirrigated

MLRA: 17

Vegetative soil group: C

140—2Zacharias clay loam, 0 to 2 percent
slopes

Setting

Landform: Alluvial fans and low stream terraces
Elevation: 50 to 400 feet

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 280 days

Composition

Zacharias clay loam and similar soils: 90 percent
Dissimilar inclusions: 10 percent

Characteristics of the Zacharias soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:

0 to 14 inches—brown clay loam
Subsoil:

14 to 66 inches—yellowish brown clay loam
Depth class: Very deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Well drained

Soil Survey

Water table: Greater than 6 feet

Available water capacity: High

Most restrictive permeability: Moderately slow
Intake family: 0.5

Surface runoff: Negligible to low

Highest shrink swell potential: Moderate
Hazard of flooding: None

Hazard of water erosion in bare areas: Slight
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

* Capay soils on lower positions

» Stomar soils on similar positions

* Vernalis soils on slightly lower positions
Similar inclusions:

* Areas with a surface layer of silty clay loam on
similar positions

Use and Management
Irrigated Crops

Commonly grown crops: Row, field, and orchard crops
Major management factors: Few limitations

* Furrow, border, and sprinkier irrigation systems are
suited to this unit.

Homesite Development

Major management factors: Restricted permeability,
low strength

* The restricted permeability decreases the

absorption capacity of the leach fields. Increasing the

size of the leach field or using a specially designed

system can overcome this limitation.

* Buildings and roads should be designed to offset the

limited ability of the soil in this unit to support a load.

Interpretive Groups

Capability classification: 1, irrigated; 4c-1, nonirrigated
MLRA: 17
Vegetative soil group: A

141—Zacharias clay loam, wet, 0 to 2
percent slopes

Setting

Landform: Alluvial fans and low stream terraces

Landscape features: As a result of the excessive
application of water for irrigation water, an
apparent water table has developed at a depth of
2 to 4 feet during the growing season.

Elevation: 50 to 400 feet
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Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 280 days

Composition

Zacharias clay loam and similar soils: 90 percent
Dissimilar inclusions: 10 percent

Characteristics of the Zacharias soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 14 inches—brown clay loam
Subsoil:
14 to 66 inches—yellowish brown clay loam
Depth class: Very deep ;
Depth to bedrock: Greater than 60 inches
Natural drainage class: Well drained
Water table: 4 to 6 feet below the soil surface, from
October to March; 2 to 4 feet from April to
September
Kind of water table: Apparent
Available water capacity: High
Most restrictive permeability: Moderately slow
Intake family: 0.5
Surface runoff: Negligible to low
Highest shrink swell potential: Moderate
Hazard of flooding: None
Hazard of water erosion in bare areas: Slight
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

« Capay soils on lower positions

« Stomar soils on similar positions

« Vernalis soils on slightly lower positions
Similar inclusions:

« Areas with a surface layer of silty clay loam on
similar positions

Use and Management
irrigated Crops

Commonly grown crops: Row, field, and orchard
crops

Major management factors: High water table

« High water table limits the suitability for deep rooted

crops or can cause crop damage.

« Irrigation must be carefully managed to avoid raising

the water table.

« Deep rooted crops are suited to areas with natural
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drainage or where a drainage system has been
installed.

 Furrow, border, and sprinkler irrigation systems are
suited to this unit.

Homesite Development

Major management factors: High water table,
restricted permeability, low strength

« Because of the wetness of the soil profile in the

winter and early spring months, a drainage system

should be developed around the foundation.

« Buildings and roads should be designed to offset

the limited ability of the soil in this unit to support a

load.

» When septic tanks are used, a high water table and

restricted permeability decreases the absorption

capacity of the leach field. A mounded leach field or

other specialized leach field can overcome these

limitations.

Interpretive Groups

Capability classification: 2w-2, irrigated; 4w-2,
nonirrigated

MLRA: 17

Vegetative soil group: A

142—Zacharias gravelly clay loam, 0 to 2
percent slopes

Setting

Landform: Alluvial fans and low stream terraces
Elevation: 50 to 400 feet

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 280 days

Composition

Zacharias gravelly clay loam and similar soils: 90
percent
Dissimilar inclusions: 10 percent

Characteristics of the Zacharias soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 14 inches—brown gravelly clay loam
Subsoil:
14 to 66 inches—yellowish brown gravelly clay
loam
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Depth class: Very deep

Depth to bedrock: Greater than 60 inches
Natural drainage class: Well drained

Water table: Greater than 6 feet

Available water capacity: Moderate

Most restrictive permeability: Moderately slow
Intake family: 0.5

Surface runoff: Negligible to low

Highest shrink swell potential: Moderate
Hazard of flooding: None

Hazard of water erosion in bare areas: Slight
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

» Capay soils on lower positions

» Stomar soils on similar positions

» Vernalis soils on slightly lower positions

Similar inclusions:

* Areas with a surface layer of clay loam on similar
positions

Use and Management
Irrigated Crops

Commonly grown crops: Row, field, and orchard crops
Major management factors: Surface rock fragments

» Surface rock fragments cause rapid wear of tillage
equipment.

¢ Furrow, border, and sprinkler irrigation systems are
suited to this unit.

Homesite Development

Major management factors: Restricted permeability,
low strength

* The restricted permeability decreases the

absorption capacity of the leach fields. Increasing the

size of the leach field or using a specially designed

system can overcome this limitation.

» Buildings and roads should be designed to offset the

limited ability of the sail in this unit to support a load.

Livestock Grazing

Common piants on the Zacharias soil: Soft chess,
filaree, wild oats, and red brome

Major management factors: Gravelly moderately fine
surface texture

» Trampling by livestock can occur when the soil is too

wet, which reduces productivity and increases runoff.

Interpretive Groups

Capability classification: 2s-4, irrigated; 4s-4,
nonirrigated

MLRA: 17

Ecological site: Loamy

Soil Survey

Vegetative soil group: A

144—Zacharias gravelly clay loam,2to 5
percent slopes

Setting

Landform: Alluvial fans and low stream terraces
Elevation: 50 to 400 feet

Slope features: Gently sloping

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 280 days

Composition

Zacharias gravelly clay loam and similar soils: 90
percent
Dissimilar inclusions: 10 percent

Characteristics of the Zacharias soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 14 inches—brown gravelly clay loam
Subsoil:
14 to 66 inches—yellowish brown gravelly clay
loam
Depth class: Very deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Moderate
Most restrictive permeability: Moderately slow
Intake family: 0.5
Surface runoff: Low
Highest shrink swell potential: Moderate
Hazard of flooding: None
Hazard of water erosion in bare areas: Slight
Corrosivity class: Steel—high; concrete—Ilow

Minor Components

Dissimilar inclusions:

» Capay soils on concave positions

» Stomar soils on similar positions

* Vernalis soils on slightly lower positions

Similar inclusions:

» Areas with a surface layer of clay loam on similar
positions

Use and Management
Irrigated Crops

Commonly grown crops: Row, field, and orchard crops
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Major management factors: Slope, hazard of water
erosion, surface rock fragments

« All tillage should be on the contour or across the

slope.

« When soil is bare, erosion can be reduced by crop

residue management or the establishment of a cover

crop.

« Surface rock fragments cause rapid wear of tillage

equipment.

» Sprinkler and drip irrigation systems are suited to

this unit.

« Use of this method permits the even, controlled

application of water, reduces runoff, and minimizes the

risk of erosion.

Livestock Grazing

Common plants on the Zacharias soil: Soft chess,
filaree, wild oats, and red brome

Major management factors: Gravelly moderately fine
surface texture

« Trampling by livestock can occur when the soil is

too wet, which reduces productivity and increases

runoff.

Homesite Development

Major management factors: Restricted permeability,
low strength

* The restricted permeability decreases the

absorption capacity of the leach fields. Increasing the

size of the leach field or using a specially designed

system can overcome this limitation.

+ Buildings and roads should be designed to offset

the limited ability of the soil in this unit to support a

load.

Interpretive Groups

Capability classification: 2e-4, irrigated; 4e-4,
nonirrigated

MLRA: 17

Ecological site: Loamy

Vegetative soil group: A

145—Zacharias clay loam, 2 to 5 percent
slopes

Setting

Landform: Alluvial fans and low stream terraces
Elevation: 200 to 400 feet

Slope features: Gently sloping

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 280 days
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Composition

Zacharias clay loam and similar soils: 90 percent
Dissimilar inclusions: 10 percent

Characteristics of the Zacharias soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:

0 to 14 inches—brown clay loam
Subsoil:

14 to 66 inches—yellowish brown clay loam
Depth class: Very deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: High
Most restrictive permeability: Moderately slow
Intake family: 0.5
Surface runoff: Low
Highest shrink swell potential: Moderate
Hazard of flooding: None
Hazard of water erosion in bare areas: Slight
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

« Alo soils in concave positions in the Oak Run and
Orstimba Creek Areas

« Cortina soils in drainageways

« Stomar soils on similar positions

» Vaquero soils in concave positions in the Oak Run
and Orstimba Creek Areas

« Vernalis soils on slightly lower positions

Similar inclusions:

 Areas with a surface layer of gravelly clay loam on
similar positions

Use and Management
Irrigated Crops

Commonly grown crops: Row, field, and orchard crops

Major management factors: Slope, hazard of water
erosion

« All tillage should be on the contour or across the

slope.

« When soil is bare, erosion can be reduced by crop

residue management or the establishment of a cover

crop.

» Sprinkler and drip irrigation systems are suited to

this unit.

« Use of this method permits the even, controlled

application of water, reduces runoff, and minimizes the

risk of erosion.
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Livestock Grazing

Common plants on the Zacharias soil: Soft chess,
filaree, wild oats, and red brome

Major management factors: Moderately fine surface
texture

* Trampling by livestock can occur when the soil is too

wet, which reduces productivity and increases runoff.

Homesite Development

Major management factors: Restricted permeability,
low strength

¢ The restricted permeability decreases the

absorption capacity of the leach fields. Increasing the

size of the leach field or using a specially designed

system can overcome this limitation.

* Buildings and roads should be designed to offset

the limited ability of the soil in this unit to support a

load.

Interpretive Groups

Capability classification: 2e-1, irrigated; 4e-1,
nonirrigated

MLRA:17

Ecological site: Clayey

Vegetative soil group: A

146—Zacharias clay loam, 0 to 2 percent
slopes, rarely flooded

Setting

Landform: Alluvial fans and low stream terraces
Elevation: 50 to 400 feet

Slope features: Nearly ievel

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 280 days

Composition

Zacharias clay loam and similar soils: 90 percent
Dissimilar inclusions: 10 percent

Characteristics of the Zacharias soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 14 inches—brown clay loam
Subsoil:
14 to 66 inches—yellowish brown clay loam

Depth class: Very deep
Depth to bedrock: Greater than 60 inches

Soil Survey

Natural drainage class: Well drained

Water table: Greater than 6 feet

Available water capacity: High

Most restrictive permeability: Moderately slow

Intake family: 0.5

Surface runoff: Negligible to low

Highest shrink swell potential: Moderate

Hazard of flooding: Rare, for brief periods, from
October through April

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

» Capay soils on concave positions

* Stomar soils on similar positions

» Vernalis soils on slightly lower positions
Similar inclusions:

* Areas with a surface layer of silty clay loam on
similar positions

Use and Management
Irrigated Crops

Commonly grown crops: Row, field, and orchard
crops

Major management factors: Flooding

* Flooding hazard limitations should be considered

before any cropping or capital improvements are

installed.

* Furrow, border, and sprinkler irrigation systems are

suited to this unit.

Homesite Development

Major management factors: Flooding, restricted
permeability, low strength
* Flooding can occur during the winter and early
spring months. The foundation should be taller than
normal or the buildings located on the highest
elevations. Water should be intercepted by drainage
ditches or a drainage system should be developed
around the foundation.
» The restricted permeability decreases the
absorption capacity of the leach fields. Increasing the
size of the leach field or using a specially designed
system can overcome this limitation.
* Buildings and roads should be designed to offset
the limited ability of the soil in this unit to support a
load.

Interpretive Groups

Capability classification: 1, irrigated; 4w-2, nonirrigated
MLRA: 17
Vegetative soil group: A
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147—Zacharias gravelly clay loam, 0 to 2
percent slopes, rarely flooded

Setting

Landform: Alluvial fans and low stream terraces
Elevation: 50 to 400 feet

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 280 days

Composition

Zacharias gravelly clay loam and similar soils: 90
percent
Dissimilar inclusions: 10 percent

Characteristics of the Zacharias soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 14 inches—brown gravelly clay loam
Subsoil:
14 to 66 inches—yellowish brown gravelly clay
loam
Depth class: Very deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Moderate
Most restrictive permeability: Moderately slow
Intake family: 0.5
Surface runoff: Negligible to low
Highest shrink swell potential: Moderate
Hazard of flooding: Rare, for brief periods, from
October through April
Hazard of water erosion in bare areas: Slight
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

« Capay soils on concave positions

« Stomar soils on similar positions

« Vernalis soils on slightly lower positions

Similar inclusions:

« Areas with a surface layer of clay loam on similar
positions

Use and Management
Irrigated Crops

Commonly grown crops: Row, field, and orchard
crops
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Major management factors: Surface rock fragments

» Surface rock fragments cause rapid wear of tillage
equipment.

 Furrow, border, and sprinkler irrigation systems are
suited to this unit.

Homesite Development

Major management factors: Flooding, restricted
permeability, low strength
« Flooding can occur during the winter and early
spring months. The foundation should be taller than
normal or the buildings located on the highest
elevations. Water should be intercepted by drainage
ditches or a drainage system should be developed
around the foundation.
« The restricted permeability decreases the
absorption capacity of the leach fields. increasing the
size of the leach field or using a specially designed
system can overcome this limitation.
« Buildings and roads should be designed to offset
the limited ability of the soil in this unit to support a
load.

Livestock Grazing

Common plants on the Zacharias soil: Soft chess,
filaree, wild oats, and red brome

Major management factors: Gravelly moderately fine
surface texture

« Trampling by livestock can occur when the soil is

too wet, which reduces productivity and increases

runoff.

Interpretive Groups

Capability classification: 1, irrigated; 4w-2, nonirrigated
MLRA:17

Ecological site: Loamy

Vegetative soil group: A

150—Columbia fine sandy loam, 0 to 2
percent slopes, occasionally flooded

Setting

Landform: Flood plains

Landscape features: This unit is located in a
designated floodway. Channeling and deposition
are common along streambanks. Redoximorphic
features in the profile indicate a somewhat poorly
drained soil. However, levees and reclamation
projects have lowered the water table.

Elevation: 25 to 50 feet

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
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Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 280 days

Composition

Columbia fine sandy loam and similar soils: 85 percent
Dissimilar inclusions: 15 percent

Characteristics of the Columbia soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 14 inches—Ilight brownish gray and pale
brown fine sandy loam

Underlying material:
14 to 60 inches—brown and pale brown stratified
sandy loam to fine sandy ioam

Depth class: Very deep

Depth to bedrock: Greater than 60 inches

Natural drainage class: Somewhat poorly drained

Water table: 3 to 5 feet below the soil surface, from
December to April

Kind of water table: Apparent

Available water capacity: Moderate

Most restrictive permeability: Moderately rapid

Intake family: 1.5

Surface runoff: Negligible or very low

Highest shrink swell potential: Low

Hazard of flooding: Occasional, for brief to long
periods from December through April

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel—moderate; concrete—low

Minor Components

Dissimilar inclusions:

*» Dello soils on similar positions

* Dospalos soils on similar positions

* Merritt soils on similar positions

Similar inclusions:

» Areas with a surface layer of sandy loam on similar
positions

Use and Management
Irrigated Crops

Commonly grown crops: Row and field crops

Major management factors: Flooding, high water table,
lateral seepage

* Flooding and high water table limitations should be

considered when planning stand renovation or

reestablishment.

* Irrigation must be carefully managed to avoid raising

the water table.

Soil Survey

* This unit is subject to lateral seepage in wet years
when the water level is high.

* Furrow, border, and sprinkler irrigation systems are
suited to this unit.

Homesite Development

Major management factors: Flooding, high water

table
* Flooding and a high water table can occur during the
winter and early spring months. The foundation
should be taller than normal or the buildings located
on the highest elevations. Water should be intercepted
by drainage ditches or a drainage system should be
developed around the foundation.
* When septic tanks are used, a high water table limits
the absorption capacity of the leach field. A mounded
leach field or other specialized leach field can
overcome this limitation.
* Flooding can add additional water to the septic
system. Diversion of flood waters reduces this
limitation.

Interpretive Groups

Capability classification: 2w-2, irrigated; 4w-2,
nonirrigated

MLRA: 17

Vegetative soil group: E

151—Columbia complex, 0 to 2 percent
slopes, occasionally flooded

Setting

Landform: Flood plains

Landscape features: This unit is located in a
designated floodway. Redoximorphic features in
the profile indicate a somewhat poorly drained soil.
However, levees and reclamation projects have
lowered the water table.

Slope features: Nearly level

Elevation: 25 to 50 feet

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches

Mean annual temperature: 60 to 62 degrees F

Frost-free period: 260 to 280 days

Composition

Columbia fine sandy loam and similar soils: 45
percent

Columbia fine sandy loam, sandy substratum, and
similar soils: 40 percent

Dissimilar inclusions: 15 percent
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Characteristics of Columbia fine sandy
loam

Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 14 inches—light brownish gray and pale
brown fine sandy loam

Underlying material:
14 to 60 inches—brown to pale brown stratified
sandy loam and fine sandy loam

Depth class: Very deep

Depth to bedrock: Greater than 60 inches

Natural drainage class: Somewhat poorly drained

Water table: 3 to 5 feet below the soil surface, from
December to April

Kind of water table: Apparent

Available water capacity: Moderate

Most restrictive permeability: Moderately rapid

Intake family: 1.5

Surface runoff: Negligible or very low

Highest shrink swell potential: Low

Hazard of flooding: Occasional, for brief to long
periods, from December through April

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel—moderate; concrete—Ilow

Characteristics of Columbia fine sandy loam,
sandy substratum

Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 12 inches—brown and pale brown fine sandy
loam

Underlying material:
12 to 41 inches—brown and pale brown sandy
loam
41 to 60 inches—light gray stratified loamy sand
and sand

Depth class: Very deep

Depth to bedrock: Greater than 60 inches

Natural drainage class: Somewhat poorly drained

Water table: 3 to 5 feet below the soil surface, from
December to April

Kind of water table: Apparent

Available water capacity: Moderate

Most restrictive permeability: Moderate

Intake family: 1.5

Surface runoff: Negligible to low

Highest shrink swell potential: Low
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Hazard of flooding: Occasional, for brief to long
periods, from December through April

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel-—moderate; concrete—low

Minor Components

Dissimilar inclusions:

* Dello soils on similar positions

» Dospalos soils on similar positions

» Merritt soils on similar positions

Similar inclusions:

» Areas with a surface layer of sandy loam on similar
positions

Use and Management
Irrigated Crops

Commonly grown crops: Row and field crops

Major management factors: Columbia—flooding, high
water table, lateral seepage; Columbia, sandy
substratum—flooding, high water table, lateral
seepage, coarse textured underlying material

* Flooding and high water table limitations should be

considered when planning stand renovation or

reestablishment.

» Irrigation must be carefully managed to avoid raising

the water table.

» This unit is subject to lateral seepage in wet years

when the water level is high.

» Water should be applied in amounts sufficient to wet

the root zone but in amounts small enough to minimize

the leaching of plant nutrients.

» Furrow, border, and sprinkler irrigation systems are

suited to this unit.

Homesite Development

Major management factors: Columbia—flooding, high
water table; Columbia, sandy substratum—
flooding, high water table, poor filter

« Flooding and a high water table can occur during the

winter and early spring months. The foundation

should be taller than normal or the buildings located
on the highest elevations. Water should be intercepted
by drainage ditches or a drainage system should be
developed around the foundation.

» When septic tanks are used, a high water table limits

the absorption capacity of the leach field. A mounded

leach field or other specialized leach field can
overcome this limitation.

* Flooding can add additional water to the septic

system. Diversion of flood waters reduces this

limitation.
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* The coarse texture of the underlying material limits
filtering capacity. Inadequately filtered effluent can
contaminate the surface or ground water. Special
designs can overcome this limitation.

* As the density of homesites increase, a community
disposal system should be considered.

Interpretive Groups

Capability classification: Columbia—2w-2, irrigated;
4w-2, nonirrigated; Columbia, sandy substratum—
3w-11, irrigated; 4w-11, nonirrigated

MLRA: 17

Vegetative soil group: Columbia—E; Columbia, sandy
substratum—B

153—Columbia fine sandy loam,
channeled, partially drained, 0 to 2
percent slopes, frequently flooded

Setting

Landform: Flood plains

Elevation: 25 to 50 feet

Landscape features: This unit is located in a
designated floodway and is not protected by any
levee system. Channeling and deposition are
common along streambanks. Redoximorphic
features in the profile indicate a somewhat poorly
drained soil. However, drainage has now been
improved by reclamation projects.

Slope features: Nearly level, channeled with numerous
intermittent drainageways

Vegetation: Annual grasses, forbs, and hydrophytic
vegetation

Mean annual precipitation: 10 to 12 inches

Mean annual temperature: 60 to 62 degrees F

Frost-free period: 260 to 280 days

Composition

Columbia fine sandy loam and similar soils: 85
percent
Dissimilar inclusions: 15 percent

Characteristics of the Columbia soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 14 inches—light brownish gray and pale
brown fine sandy loam

Underlying material:
14 to 60 inches—brown and pale brown stratified
fine sandy loam to sandy loam

Soil Survey

Depth class: Very deep

Depth to bedrock: Greater than 60 inches

Natural drainage class: Somewhat poorly drained

Water table: 3 to 5 feet below the soil surface, from
December to April

Kind of water table: Apparent

Available water capacity: Moderate

Most restrictive permeability: Moderately rapid

Intake family: 1.5

Surface runoff: Negligible or very low

Highest shrink swell potential: Low

Hazard of Flooding: Frequent, for brief to long periods,
from December through April

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel—moderate; concrete—
low

Minor Components

Dissimilar inclusions:

* Dello soils on similar positions

* Dospalos soils on similar positions

* Merritt soils on similar positions

Similar inclusions:

* Areas with a surface layer of sandy loam on similar
positions

Use and Management
Wildlife Habitat
Major management factors: Few limitations
Irrigated Crops

Commonly grown crops: Row and field crops

Major management factors: Channeled landscape,
flooding, high water table, lateral seepage

* Land leveling the channeled landscape may require

deep cuts that will expose highly variable stratified

substrata.

* Flooding and high water table limitations should be

considered when planning stand renovation or

reestablishment.

* Irrigation must be carefully managed to avoid raising

the water table.

* This unit is subject to lateral seepage in wet years

when the water level is high.

* Furrow, border, and sprinkler irrigation systems are

suited to this unit.

Interpretive Groups

Capability classification: 4w-2, irrigated; 4w-2,
nonirrigated

MLRA: 17

Vegetative soil group: E
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155—Columbia fine sandy loam, 0 to 2
percent slopes, rarely flooded

Setting

Landform: Flood plains

Elevation: 25 to 50 feet

Landscape features: The construction of a system of
levees and large upstream dams has reduced the
hazard of flooding. Redoximorphic features in the
profile indicate a somewhat poorly drained soil.
However, levees and reclamation projects have
lowered the water table.

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches

Mean annual temperature: 60 to 62 degrees F

Frost-free period: 260 to 280 days

Composition

Columbia fine sandy loam and similar soils: 85 percent
Dissimilar inclusions: 15 percent

Characteristics of the Columbia soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 14 inches—light brown and pale brown fine
sandy loam

Underlying material:
14 to 60 inches—brown and pale brown stratified
sandy loam to fine sandy loam

Depth class: Very deep

Depth to bedrock: Greater than 60 inches

Natural drainage class: Somewhat poorly drained

Water table: 3 to 5 feet below the soil surface, from
December to April

Kind of water table: Apparent

Most restrictive permeability: Moderately rapid

Available water capacity: Moderate

Intake family: 1.5

Surface runoff: Negligible or very low

Highest shrink swell potential: Low

Hazard of flooding: Rare, for brief periods, from
October through April

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel—moderate; concrete—low

Minor Components

Dissimilar inclusions:

 Dello soils on similar positions

« Dospalos soils on similar positions
« Merritt soils on similar positions
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Similar inclusions:
* Areas with a surface layer of sandy loam on similar
positions

Use and Management
Irrigated Crops

Commonly grown crops: Row and field crops

Major management factors: Flooding, high water table,
lateral seepage

¢ Flooding and high water table limitations should be

considered when planning stand renovation or

reestablishment.

* [rrigation must be carefully managed to avoid raising

the water table.

* This unit is subject to lateral seepage in wet years

when the water level is high.

« Furrow, border, and sprinkler irrigation systems are

suited to this unit.

Homesite Development

Major management factors: Flooding, high water table
¢ Flooding and a high water table can occur during the
winter and early spring months. The foundation
should be taller than normal or the buildings located
on the highest elevations. Water should be intercepted
by drainage ditches or a drainage system should be
developed around the foundation.

+ When septic tanks are used, a high water table limits
the absorption capacity of the leach field. A mounded
leach field or other specialized leach field can
overcome this limitation.

» Flooding can add additional water to the septic
system. Diverting flood water reduces this limitation.

Interpretive Groups

Capability classification: Columbia—2w-2, irrigated;
4w-2, nonirrigated

MLRA: 17

Vegetative soil group: E

157—Columbia complex, 0 to 2 percent
slopes, rarely flooded

Setting

Landform: Flood plains

Elevation: 25 to 50 feet

Landscape features: The construction of a system of
levees and large upstream dams has reduced the
hazard of flooding. Redoximorphic features in the
profile indicate a somewhat poorly drained soil.
However, levees and reclamation projects have
lowered the water table.
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Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 280 days

Composition

Columbia fine sandy loam and similar soils: 45
percent

Columbia fine sandy loam, sandy substratum, and
similar soils: 40 percent

Dissimilar inclusions: 15 percent

Characteristics of the Columbia soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 14 inches—light brown and pale brown fine
sandy loam

Underlying material:
14 to 60 inches—brown and pale brown stratified
sandy loam to fine sandy loam

Depth class: Very deep

Depth to bedrock: Greater than 60 inches

Natural drainage class: Somewhat poorly drained

Water table: 3 to 5 feet below the soil surface, from
December to April

Kind of water table: Apparent

Available water capacity: Moderate

Most restrictive permeability: Moderately rapid

Intake family: 1.5

Surface runoff: Negligible or very low

Highest shrink swell potential: Low

Hazard of flooding: Rare, for brief periods, from
October through April

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel—moderate; concrete—low

Characteristics of the Columbia soil with a
sandy substratum

Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 12 inches—brown and pale brown fine sandy
loam

Underlying material:
12 to 41 inches—brown and pale brown sandy
loam
41 to 60 inches—light gray stratified loamy sand
and sand

Depth class: Very deep

Depth to bedrock: Greater than 60 inches

Soil Survey

Natural drainage class: Somewhat poorly drained

Water table: 3 to 5 feet below the soil surface, from
December to April

Kind of water table: Apparent

Available water capacity: Moderate

Most restrictive permeability: Moderate

Intake family: 1.5

Surface runoff: Negligible or very low

Highest shrink swell potential: Low

Hazard of flooding: Rare, for brief periods, from
October through April

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel—moderate; concrete—low

Minor Components

Dissimilar inclusions:

* Dello soils on similar positions

» Dospalos soils on similar positions

* Merritt soils on similar positions

Similar inclusions:

* Areas with a surface layer of sandy loam on similar
positions

Use and Management
Irrigated Crops

Commonly grown crops: Row and field crops

Major management factors: Columbia—flooding, high
water table, lateral seepage; Columbia, sandy
substratum—flooding, high water table, lateral
seepage, coarse textured underlying material

* Flooding and high water table limitations should be

considered when planning stand renovation or

reestablishment.

* Irrigation must be carefully managed to avoid raising

the water table.

* This unit is subject to lateral seepage in wet years

when the water level is high.

* Water should be applied in amounts sufficient to wet

the root zone but in amounts small enough to minimize

the leaching of plant nutrients.

* Furrow, border, and sprinkler irrigation systems are

suited to this unit.

Homesite Development

Major management factors: Columbia—flooding, high
water table; Columbia, sandy substratum—
flooding, high water table, poor filter

* Flooding and a high water table can occur during the

winter and early spring months. The foundation

should be taller than normal or the buildings located
on the highest elevations. Water should be intercepted
by drainage ditches or a drainage system should be
developed around the foundation.

» When septic tanks are used, a high water table limits
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the absorption capacity of the leach field. A mounded
leach field or other specialized leach field can
overcome this limitation.

* Flooding can add additional water to the septic
system. Diverting flood water reduces this limitation.
 The coarse texture of the underlying material limits
filtering capacity. Inadequately filtered effluent can
contaminate the surface or ground water. Special
designs can overcome this limitation.

« As the density of homesites increase, a community
disposal system should be considered.

Interpretive Groups

Capability classification: Columbia—2w-2, irrigated;
4w-2, nonirrigated; Columbia, sandy substratum—
3w-11, irrigated; 4w-11, nonirrigated

MLRA: 17

Vegetative soil group: Columbia—E; Columbia, sandy
substratum—B

159—Columbia complex, 0 to 2 percent
slopes, frequently flooded

Setting

Landform: Flood plains

Elevation: 25 to 50 feet

Landscape features: This unit is located in a
designated floodway and is not protected by any
levee system. Redoximorphic features in the
profile indicate a somewhat poorly drained soil.
However, drainage has now been improved by
reclamation projects.

Slope features: Nearly ievel

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches

Mean annual temperature: 60 to 62 degrees F

Frost-free period: 260 to 280 days

Composition

Columbia fine sandy loam and similar soils: 45
percent

Columbia fine sandy loam, sandy substratum, and
similar soils: 40 percent

Dissimilar inclusions: 15 percent

Characteristics of the Columbia soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 14 inches—light brown and pale brown fine

sandy loam
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Underlying material:
14 to 60 inches—brown and pale brown sandy
loam and fine sandy loam

Depth class: Very deep

Depth to bedrock: Greater than 60 inches

Natural drainage class: Somewhat poorly drained

Water table: 3 to 5 feet below the soil surface, from
December to April

Kind of water table: Apparent

Available water capacity: Moderate

Most restrictive permeability: Moderately rapid

Intake family: 1.5

Surface runoff: Negligible or very low

Highest shrink swell potential: Low

Hazard of flooding: Frequent, for brief to long periods,
from December through April

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel—moderate; concrete—low

Characteristics of the Columbia soil with a
sandy substratum

Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 12 inches—brown and pale brown fine sandy
loam

Underlying material:
12 to 41 inches—brown and pale brown sandy
loam
41 to 60 inches—light gray stratified loamy sand
and sand

Depth class: Very deep

Depth to bedrock: Greater than 60 inches

Natural drainage class: Somewhat poorly drained

Water table: 3 to 5 feet below the soil surface, from
December to April

Kind of water table: Apparent

Available water capacity: Moderate

Most restrictive permeability: Moderate

Intake family: 1.5

Surface runoff: Negligible or very low

Highest shrink swell potential: Low

Hazard of flooding: Frequent, for brief to long periods,
from December through April

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel—moderate; concrete—low

Minor Components

Dissimilar inclusions:

« Dello soils on similar positions

« Dospalos soils on similar positions
« Merritt soils on similar positions
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* Moderately coarse textured stratified soils with
apparent water tables within 3 feet of the surface on
similar positions

Similar inclusions:

* Areas with a surface layer of sandy loam on similar
positions

Use and Management
Irrigated Crops

Commonly grown crops: Row and field crops

Major management factors: Columbia—flooding, high
water table, lateral seepage; Columbia, sandy
substratum—flooding, high water table, lateral
seepage, coarse textured underlying material

* Flooding and high water table limitations should be

considered when planning stand renovation or

reestablishment.

* Irrigation must be carefully managed to avoid raising

the water table.

* This unit is subject to iateral seepage in wet years

when the water level is high.

» Water should be applied in amounts sufficient to wet

the root zone but in amounts small enough to minimize

the leaching of plant nutrients.

* Furrow, border, and sprinkier irrigation systems are

suited to this unit.

Interpretive Groups

Capability classification: Columbia—2w-2, irrigated;
4w-2, nonirrigated; Columbia, sandy substratum—
3w-11, irrigated; 4w-11, nonirrigated

MLRA: 17

Vegetative soil group: Columbia—E; Columbia, sandy
substratum—B

160—NMerritt silty clay loam, partially
drained, O to 2 percent slopes,
occasionally flooded

Setting

Landform: Flood plains

Elevation: 25 to 50 feet

Landscape features: This unit is located in a
designated floodway. Channeling and deposition
are common along streambanks. Redoximorphic
features in the profile indicate a poorly drained
soil. However, levees and reclamation projects
have lowered the water table.

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches

Soil Survey

Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 280 days

Composition

Merritt silty clay loam and similar soils: 85 percent
Dissimilar inclusions: 15 percent

Characteristics of the Merritt soil

Parent material: Alluvium from sedimentary rock
sources

Typical profile

Surface layer:
0 to 12 inches—dark gray silty clay loam
Subsoil:
12 to 38 inches—dark grayish brown silt loam
Underlying material:
38 to 60 inches—light brownish gray stratified
loamy fine sand to silt loam
Depth class: Very deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Poorly drained
Water table: 4 to 6 feet below the soil surface from
December through April
Kind of water table: Apparent
Available water capacity: High
Most restrictive permeability: Moderately slow
Intake family: 0.3
Surface runoff: Negligible to medium
Highest shrink swell potential: Moderate
Hazard of flooding: Occasional, for brief to long
periods, from December through April
Hazard of water erosion in bare areas: Slight
Corrosivity class: Steel—high; concrete—Ilow

Minor Components

Dissimilar inclusions:

* Columbia soils on similar positions

* Dello soils on similar positions

* Dospalos soils on similar positions

Similar inclusions:

* Areas with a surface layer of silt loam or fine sandy
foam on similar positions

Use and Management
Irrigated Crops

Commonly grown crops: Row, field, and orchard
crops
Major management factors: Flooding, high water table,
lateral seepage
* Flooding and high water table limitations should be
considered when planning stand renovation or
reestablishment.
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« Irrigation must be carefully managed to avoid raising
the water table.

« Areas adjacent to levees are subject to lateral
seepage in wet years when the water level is high.

« Furrow, border, and sprinkler irrigation systems are
suited to this unit.

Homesite Development

Major management factors: Flooding, high water table
* Flooding and a high water table can occur during the
winter and early spring months. The foundation
should be taller than normal or the buildings located
on the highest elevations. Water should be intercepted
by drainage ditches or a drainage system should be
developed around the foundation.

« When septic tanks are used, a high water table limits
the absorption capacity of the leach field. A mounded
leach field or other specialized leach field can
overcome this limitation.

« Flooding can add additional water to the septic
system. Diversion of flood waters reduces this limitation.

Interpretive Groups

Capability classification: 2w-2, irrigated; 4w-2,
nonirrigated

MLRA: 17

Vegetative soil group: E

165—NMerritt silty clay loam, 0 to 2 percent
slopes, rarely flooded

Setting

Landform: Flood plains

Elevation: 25 to 50 feet

Landscape features: The construction of a system of
levees and large upstream dams has reduced the
hazard of flooding. Redoximorphic features in the
profile indicate a poorly drained soil. However,
levees and reclamation projects have lowered the
water table.

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches

Mean annual temperature: 60 to 62 degrees F

Frost-free period: 260 to 280 days

Composition

Merritt silty clay loam and similar soils: 85 percent
Dissimilar inclusions: 15 percent

Characteristics of the Merritt soil

Parent material: Alluvium from sedimentary rock
sources
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Typical profile

Surface layer:
0 to 12 inches—grayish brown silty clay loam

Subsoil:
12 to 38 inches—dark brownish gray and grayish
brown silty clay loam

Underlying material:
38 to 60 inches—grayish brown stratified fine
sandy loam and sandy loam

Depth class: Very deep

Depth to bedrock: Greater than 60 inches

Natural drainage class: Poorly drained

Water table: 4 to 6 feet below the soil surface from
December through April

Kind of water table: Apparent

Available water capacity: High

Most restrictive permeability: Moderately slow

Intake family: 0.3

Surface runoff: Negligible to medium

Highest shrink swell potential: Moderate

Hazard of flooding: Rare, for brief periods, from
October through April

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

» Columbia soils on similar positions

» Dello soils on similar positions

» Dospalos soils on similar positions

Similar inclusions:

¢ Areas with a surface layer of silt loam or clay loam
on similar positions

Use and Management
Irrigated Crops

Commonly grown crops: Row, field, and orchard
crops
Major management factors: Flooding, high water table,
lateral seepage
« Flooding and high water table limitations should be
considered when planning stand renovation or
reestablishment.
» Irrigation must be carefully managed to avoid raising
the water table.
« Areas adjacent to levees are subject to lateral
seepage in wet years when the water level is high.
» Furrow, border, and sprinkler irrigation systems are
suited to this unit.

Homesite Development

Major management factors: Flooding, high water table
* Flooding and a high water table can occur during the
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winter and early spring months. The foundation
should be taller than normal or the buildings located

on the highest elevations. Water should be intercepted

by drainage ditches or a drainage system should be
developed around the foundation.

* When septic tanks are used, a high water table limits

the absorption capacity of the leach field. A mounded
leach field or other specialized leach field can
overcome this limitation.

* Flooding can add additional water to the septic
system. Diversion of flood waters reduces this
limitation.

Interpretive Groups

Capability classification: 2w-2, irrigated; 4w-2,
nonirrigated

MLRA: 17

Vegetative soil group: E

170—Dospalos-Bolfar complex, 0 to 2
percent slopes, occasionally flooded

Setting

Landform: Flood plains

Elevation: 35 to 60 feet

Landscape features: This unit is located in a
designated floodway. Redoximorphic features in
the profile indicate a poorly drained soil. However,
levees and reclamation projects have lowered the
water table.

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches

Mean annual temperature: 60 to 62 degrees F

Frost-free period: 260 to 280 days

Composition

Dospalos clay and similar soils: 45 percent
Bolfar clay loam and similar soils: 40 percent
Dissimilar inclusions: 15 percent

Characteristics of the Dospalos soil

Parent material: Alluvium dominantly from granitic rock

sources
Typical profile

Surface layer:

0 to 26 inches-—olive gray and grayish brown clay
Subsoil:

26 to 44 inches—grayish brown clay loam
Underlying material:

44 to 60 inches—light brownish gray clay loam
Depth class: Very deep

Soil Survey

Depth to bedrock: Greater than 60 inches

Natural drainage class: Poorly drained

Water table: 3 to 5 feet below the soil surface, from
December through April

Kind of water table: Apparent

Available water capacity: Moderate

Most restrictive permeability: Slow

Intake family: 0.5

Surface runoff: Negligible to medium

Highest shrink swell potential: High

Hazard of flooding: Occasional, for brief to long
periods, from December through April

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel—high; concrete—moderate

Characteristics of the Bolfar soil

Parent material: Alluvium dominantly from granitic rock
sources

Typical profile

Surface layer:
0 to 24 inches—grayish brown and dark grayish
brown clay loam

Subsoil:
24 to 38 inches—light brownish gray and grayish
brown loam

Underlying material:
38 to 60 inches—stratified pale brown loam and
sandy loam

Depth class: Very deep

Depth to bedrock: Greater than 60 inches

Natural drainage class: Poorly drained

Water table: 3 to 5 feet from the soil surface, from
December through April

Kind of water table: Apparent

Available water capacity: High

Most restrictive permeability: Moderately slow

Intake family: 1.0

Surface runoff: Negligible to low

Highest shrink swell potential: Moderate

Hazard of flooding: Occasional, for brief to long
periods, from December through April

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

* Clear Lake soils in concave positions

¢ Columbia soils on similar positions

* Dello soils on similar positions

* Merritt soils on similar positions

Similar inclusions:

* Areas with a surface layer of silty clay loam or clay
on similar positions
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Use and Management
Irrigated Crops

Commonly grown crops: Row and field crops

Major management factors: Dospalos—flooding, high
water table, fine surface texture, restricted
permeability; Bolfar—flooding, high water table,
lateral seepage

* Flooding and high water table limitations should be

considered when planning stand renovation or

reestablishment.

« Irrigation must be carefully managed to avoid raising

the water table.

* Areas adjacent to levees are subject to lateral

seepage in wet years when the water level is high.

« The soil is too sticky to cultivate when it is wet and is

too hard to cultivate when it is dry.

« The restricted permeability requires proper irrigation

design with a low application rate and a longer

application period to prevent stand deterioration.

« Returning crop residue to the soil or regularly adding

other organic matter improves fertility, reduces

crusting, and increases the water intake rate.

« Furrow, border, and sprinkler irrigation systems are

suited to this unit.

Homesite Development

Major management factors: Dospalos—flooding, high
water table, shrink-swell, restricted permeability,
low strength; Bolfar—fiooding, high water table,
restricted permeability, low strength

« Flooding and a high water table can occur during the

winter and early spring months. The foundation

should be taller than normal or the buildings located
on the highest elevations. Water should be intercepted
by drainage ditches or a drainage system should be
developed around the foundation.

« The effect of shrinking and swelling can be minimized

by using proper engineering designs or backfilling

material that has a low shrink-swell potential.

- Buildings and roads should be designed to offset the

limited ability of the soil in this unit to support a load.

« When septic tanks are used, a high water table and

restricted permeability decreases the absorption

capacity of the leach field. A mounded leach field or
other specialized leach field can overcome this
limitation.

« Flooding can add additional water to the septic

system. Diversion of flood waters reduces this

limitation.

Interpretive Groups

Capability classification: 2w-3, irrigated; 4w-3,
nonirrigated
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MLRA:17
Vegetative soil group: E

175—Dospalos-Bolfar complex, 0 to 2
percent slopes, rarely flooded

Setting

Landform: Flood plains

Elevation: 35 to 60 feet

Landscape features: The construction of a system of
levees and large upstream dams has reduced the
hazard of flooding. Redoximorphic features in the
profile indicate a poorly drained soil. However,
levees and reclamation projects have lowered the
water table.

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches

Mean annual temperature: 60 to 62 degrees F

Frost-free period: 260 to 280 days

Composition

Dospalos clay and similar soils: 45 percent
Bolfar clay loam and similar soils: 40 percent
Dissimilar inclusions: 15 percent

Characteristics of the Dospalos soil

Parent material: Alluvium dominantly from granitic rock
sources

Typical profile

Surface layer:
0 to 26 inches—olive gray and grayish brown
clay

Subsoil:
26 to 44 inches—grayish brown clay loam

Underlying material:
44 to 60 inches—light brownish gray clay loam

Depth class: Very deep

Depth to bedrock: Greater than 60 inches

Natural drainage class: Poorly drained

Water table: 3 to 5 feet below the soil surface, from
December to April

Kind of water table: Apparent

Available water capacity: Moderate

Most restrictive permeability: Slow

Intake family: 0.1

Surface runoff: Negligible to medium

Highest shrink swell potential: High

Hazard of flooding: Rare, for brief periods, from
October through April

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel—high; concrete—moderate
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Characteristics of the Bolfar soil

Parent material: Alluvium dominantly from granitic rock
sources

Typical profile

Surface layer:
0 to 24 inches—qgrayish brown and dark grayish
brown clay loam

Subsoil:
24 to 38 inches—light brownish gray and grayish
brown loam

Underlying material:
38 to 60 inches—stratified pale brown sandy loam
and clay loam

Depth class: Very deep

Depth to bedrock: Greater than 60 inches

Natural drainage class: Poorly drained

Water table: 3 to 5 feet below the soil surface, from
December to April

Kind of water table: Apparent

Available water capacity: High

Most restrictive permeability: Moderately slow

Intake family: 1.0

Surface runoff: Negligible to iow

Highest shrink swell potential: Moderate

Hazard of flooding: Rare, for brief periods, from
October through April

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

* Clear Lake soils on lower positions

» Columbia soils on similar positions

* Dello soils on similar positions

* Merritt soils on similar positions

Similar inclusions:

* Areas with a surface layer of silty clay loam or clay
loam on similar positions

Use and Management
Irrigated Crops

Commonly grown crops: Row and field crops

Major management factors: Dospalos—flooding, high
water table, fine surface texture, restricted
permeability; Bolfar—flooding, high water table,
lateral seepage

* Flooding and high water table limitations should be

considered when planning stand renovation or

reestablishment.

* lrrigation must be carefully managed to avoid raising

the water table. ‘

Soil Survey

* Areas adjacent to levees are subject to lateral
seepage in wet years when the water level is high.

* The soil is too sticky to cultivate when it is wet and is
too hard to cultivate when it is dry.

* The restricted permeability requires proper

irrigation design with a low application rate and a
longer application period to prevent stand
deterioration.

* Returning crop residue to the soil or regularly adding
other organic matter improves fertility, reduces
crusting, and increases the water intake rate.

* Furrow, border, and sprinkler irrigation systems are
suited to this unit.

Homesite Development

Major management factors: Dospalos—flooding, high
water table, shrink—swell, restricted permeability,
low strength; Bolfar—flooding, high water table,
restricted permeability, low strength

* Flooding and a high water table can occur during the

winter and early spring months. The foundation

should be taller than normal or the buildings located
on the highest elevations. Water should be intercepted
by drainage ditches or a drainage system should be
developed around the foundation.

* The effect of shrinking and swelling can be

minimized by using proper engineering designs or

backfilling material that has a low shrink-swell
potential.

* Buildings and roads should be designed to offset

the limited ability of the soil in this unit to support a

load.

* When septic tanks are used, a high water table and

restricted permeability decreases the absorption

capacity of the leach field. A mounded leach field or
other specialized leach field can overcome this
limitation.

*» Flooding can add additional water to the septic

system. Diversion of flood waters reduces this

limitation.

Interpretive Groups

Capability classification: 2w-3, irrigated; 4w-3,
nonirrigated

MLRA: 17

Vegetative soil group: E

176—Dumps
Setting

Landscape features: These are smoothed or uneven
accumulations of refuse that without major



Stanislaus County, California, Western Part

reclamation are incapable of supporting plants.
They are primarily refuse disposal sites.

Composition
Dumps: 100 percent
Characteristics of Dumps

Soil properties such as permeability, drainage, runoff,
effective rooting depth, and available water
capacity are too variable to rate.

Use and Management

This unit is poorly suited for most land uses in the
county.

Interpretive Groups

This unit is not placed in an interpretive group, on site
investigation is needed.

180—Dello fine sandy loam, channeled, 0
to 2 percent slopes, frequently flooded

Setting

Landform: Flood plains and old sloughs

Elevation: 25 to 50 feet

Landscape features: This unit is located in a
designated floodway. Channeling and deposition
are common along streambanks. Redoximorphic
features in the profile indicate a very poorly
drained soil. However, levees and reclamation
projects have lowered the water table.

Slope features: Nearly level channeled with numerous
intermittent drainageways

Vegetation: Annual grasses, forbs, and hydrophytic
vegetation

Mean annual precipitation: 10 to 12 inches

Mean annual temperature: 60 to 62 degrees F

Frost-free period: 260 to 280 days

Composition

Dello fine sandy loam and similar soils: 85 percent
Dissimilar inclusions: 15 percent

Characteristics of the Dello soil
Parent material: Alluvium from granitic rock sources
Typical profile

Surface layer:
0 to 10 inches—pale brown fine sandy loam
Underlying material:
10 to 60 inches—light brownish gray and light gray
stratified loamy fine sand to sand.
Depth class: Very deep
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Depth to bedrock: Greater than 60 inches

Natural drainage class: Very poorly drained

Water table: 3 to 4 feet below the soil surface, from
December to April

Kind of water table: Apparent

Available water capacity: Moderate

Most restrictive permeability: Rapid

Intake family: 1.5

Surface runoff: Negligible or very low

Highest shrink swell potential: Low

Hazard of flooding: Frequent, for brief to long periods,
from December through April

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

» Columbia soils on similar positions

« Soils that have coarse textured surfaces or that have
buried moderately fine or fine textured substrata below
a depth of 30 inches on similar positions.

Similar inclusions:

 Areas with a surface layer of loamy fine sand or
sandy loam

Use and Management
Wildlife Habitat
Major management factors: Few limitations
Irrigated Crops

Commonly grown crops: Row and field crops

Major management factors: Channeled landscape,
flooding, high water table, lateral seepage, coarse
textured underlying material

« Land leveling the channeled landscape may require

deep cuts that will expose highly variable stratified

substrata.

» Flooding and high water table limitations should be

considered when planning stand renovation or

reestablishment.

« Irrigation must be carefully managed to avoid raising

the water table.

 This unit is subject to lateral seepage in wet years

when the water level is high.

« Water should be applied in amounts sufficient to wet

the root zone but in amounts small enough to minimize

the leaching of plant nutrients.

¢ Furrow, border, and sprinkler irrigation systems are

suited to this unit.

Interpretive Groups

Capability classification: 3w-4, irrigated; 4w-4,
nonirrigated
MLRA:17
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Vegetative soil group: B

190—Clear Lake clay, 0 to 2 percent
slopes, occasionally flooded

Setting

Landform: Basins

Elevation: 25 to 50 feet

Landscape features: This unit is located in a
designated floodway. Redoximorphic features in
the profile indicate a poorly drained soil. However,
levees and reclamation projects have lowered the
water table.

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches

Mean annual temperature: 60 to 62 degrees F

Frost-free period: 260 to 280 days

Composition

Clear Lake clay and similar soils: 85 percent
Dissimilar inclusions: 15 percent

Characteristics of the Clear Lake soil
Parent material: Alluvium from sandstone and shale
Typical profile

Surface layer:
0 to 16 inches—gray clay

Subsoil:
16 to 60 inches—dark gray clay

Depth class: Very deep

Depth to bedrock: Greater than 60 inches

Natural drainage class: Poorly drained

Water table: 3 to 6 feet below the soil surface, from
December to April

Kind of water table: Apparent

Available water capacity: High

Most restrictive permeability: Slow

Intake family: 0.1

Surface runoff: Negligible to medium

Highest shrink swell potential; High

Hazard of flooding: Occasional, for brief to long
periods, from December through April

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel—high; concrete—moderate

Minor Components

Dissimilar inclusions:

* Columbia soils on similar positions
* Dello soils on similar positions

* Dospalos soils on similar positions

Soil Survey

Similar inclusions:
* Areas with a surface layer of clay loam

Use and Management
Irrigated Crops

Commonly grown crops: Row and field crops

Major management factors: Flooding, high water table,
fine surface texture, restricted permeability

+ Flooding and high water table limitations should be

considered when planning stand renovation or

reestablishment.

* [rrigation must be carefully managed to avoid raising

the water table.

» The soil is too sticky to cultivate when it is wet and is

too hard to cultivate when it is dry.

* The restricted permeability requires proper irrigation

design with a low application rate and a longer

application period to prevent stand deterioration.

* Returning crop residue to the soil or regularly adding

other organic matter improves fertility, reduces

crusting, and increases the water intake rate.

* Furrow, border, and sprinkler irrigation systems are

suited to this unit.

Homesite Development

Major management factors: Flooding, high water table,
shrink-swell, restricted permeability, low strength.
* Flooding and a high water table can occur during the
winter and early spring months. The foundation
should be taller than normal or the buildings located
on the highest elevations. Water should be intercepted
by drainage ditches or a drainage system should be
developed around the foundation.
* The effect of shrinking and swelling can be
minimized by using proper engineering designs or
backfilling material that has a low shrink-swell
potential.
* Buildings and roads should be designed to offset the
limited ability of the soil in this unit to support a load.
* When septic tanks are used, a high water table and
restricted permeability decreases the absorption
capacity of the leach field. A mounded leach field or
other specialized leach field can overcome this
limitation.
* Flooding can add additional water to the septic
system. Diversion of flood waters reduces this
limitation.

Interpretive Groups

Capability classification: 2w-5, irrigated; 4w-5,
nonirrigated

MLRA:17

Vegetative soil group: C
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195—Clear Lake clay, 0 to 2 percent
slopes, rarely flooded

Setting

Landform: Basins

Elevation: 25 to 50 feet

Landscape features: The construction of a system of
levees and large upstream dams has reduced the
hazard of flooding. Redoximorphic features in the
profile indicate a poorly drained soil. However,
levees and reclamation projects have lowered the
water table.

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches

Mean annual temperature: 60 to 62 degrees F

Frost-free period: 260 to 280 days

Composition

Clear Lake clay and similar soils: 85 percent
Dissimilar inclusions: 15 percent

Characteristics of the Clear Lake soil
Parent material: Alluvium from sandstone and shale
Typical profile

Surface layer:
0 to 16 inches—gray clay

Subsoil:
16 to 60 inches—dark gray clay

Depth class: Very deep

Depth to bedrock: Greater than 60 inches

Natural drainage class: Poorly drained

Water table: 3 to 6 feet below the soil surface from
December through April

Kind of water table: Apparent

Available water capacity: High

Most restrictive permeability: Slow

Intake family: 0.1

Surface runoff: Negligible to medium

Highest shrink swell potential: High

Hazard of flooding: Rare, for brief periods, from
October through April

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel—high; concrete—moderate

Minor Components

Dissimilar inclusions:

» Columbia soils on similar positions

« Dello soils on similar positions

« Dospalos soils on similar positions
Similar inclusions:

« Areas with a surface layer of clay loam
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Use and Management
Irrigated Crops

Commonly grown crops: Row and field crops

Major management factors: Flooding, high water table,
fine surface texture, restricted permeability

* Flooding and high water table limitations should be

considered when planning stand renovation or

reestablishment.

« Irrigation must be carefully managed to avoid raising

the water table.

« The soil is too sticky to cultivate when it is wet and is

too hard to cultivate when it is dry.

« The restricted permeability requires proper irrigation

design with a low application rate and a longer

application period to prevent stand deterioration.

* Returning crop residue to the soil or regularly adding

other organic matter improves fertility, reduces

crusting, and increases the water intake rate.

« Furrow, border, and sprinkler irrigation systems are

suited to this unit.

Homesite Development

Major management factors: Flooding, high water
table, shrink-swell, restricted permeability, low
strength.

* Flooding and a high water table can occur during the

winter and early spring months. The foundation

should be taller than normal or the buildings located
on the highest elevations. Water should be intercepted
by drainage ditches or a drainage system should be
developed around the foundation.

« The effect of shrinking and swelling can be

minimized by using proper engineering designs or

backfilling material that has a low shrink-swell
potential.

» Buildings and roads should be designed to offset

the limited ability of the soil in this unit to support a

load.

« When septic tanks are used, a high water table and

restricted permeability decreases the absorption

capacity of the leach field. A mounded leach field or
other specialized leach field can overcome this
limitation.

« Flooding can add additional water to the septic

system. Diversion of flood waters reduces this

limitation.

Interpretive Groups

Capability classification: 2w-5, irrigated; 4w-5,
nonirrigated

MLRA: 17

Vegetative soil group: C



64

200—Veritas sandy loam, 0 to 2 percent
slopes, rarely flooded

Setting

Landform: Low fan terraces

Elevation: 25 to 50 feet

Landscape features: The construction of a system of
levees and large upstream dams has reduced the
hazard of flooding.

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 11 to 12 inches

Mean annual temperature: 60 to 61 degrees F

Frost-free period: 260 to 270 days

Composition

Veritas sandy loam and similar soils: 85 percent
Dissimilar inclusions: 15 percent

Characteristics of the Veritas soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 21 inches—grayish brown and brown sandy
loam

Subsoil:
21 to 41 inches—brown and pale brown sandy
loam

Hardpan:
41 to 60 inches—indurated light gray hardpan

Depth class: Deep

Depth to hardpan: 40 to 60 inches

Depth to bedrock: Greater than 60 inches

Natural drainage class: Moderately well drained

Water table: Greater than 6 feet, but water may be
perched for very brief periods above the hardpan
after heavy rains or irrigations.

Available water capacity: Moderate

Most restrictive permeability: Moderately rapid

Intake family: 1.5

Surface runoff: Negligible or very low

Highest shrink swell potential: Low

Hazard of flooding: Rare, for brief periods, from
October through April

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel—moderate; concrete—low

Minor Components

Dissimilar inclusions:

Columbia soils on slightly lower positions
Dello soils on slightly lower positions
Dospalos soils on slightly lower positions
Merritt soils on slightly lower positions

Soil Survey

« Xerofluvents on slightly lower positions
Similar inclusions:
* Areas with a surface layer of fine sandy loam

Use and Management
irrigated Crops

Commonly grown crops: Row, field, and orchard crops
Major management factors: Depth to hardpan, flooding
* Assuming the hardpan has not been ripped,
frequent irrigation cycles and controlled application
rates should be applied to prevent a perched water
table.

* The hardpan reduces the yield of deep rooted crops.
Where feasible, deep ripping of this restrictive layer
helps to overcome this limitation.

* Flooding hazard limitations should be considered
before any cropping or capital improvements are
installed.

* Furrow, border, and sprinkler irrigation systems are
suited to this unit.

Homesite Development

Major management factors: Depth to hardpan, flooding
* The hard pan reduces soil volume available for
filtering effluent. Tests should be made below the pan
depth to determine if the lines should be placed at this
depth.

* Flooding can occur during the winter and early
spring months. The foundation should be taller than
normal or the buildings located on the highest
elevations. Water should be intercepted by drainage
ditches or a drainage system should be developed
around the foundation.

* Flooding can add additional water to the septic
system. Diversion of flood waters reduces this
limitation.

Interpretive Groups

Capability classification: 2s-8, irrigated; 4s-8,
nonirrigated

MLRA: 17

Vegetative soil group: A

210—Cortina gravelly sandy loam, 0 to 5
percent slopes

Setting

Landform: Alluvial fans

Elevation: 25 to 275 feet

Slope features: Nearly level to gently sloping
Vegetation: Annual grasses and forbs

Mean annual precipitation: 12 to 14 inches
Mean annual temperature: 60 to 62 degrees F
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Frost-free period: 260 to 280 days
Composition

Cortina gravelly sandy loam and similar soils: 85
percent
Dissimilar inclusions: 15 percent

Characteristics of the Cortina soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 6 inches—light brownish gray gravelly sandy
loam

Underlying material:
6 to 38 inches—pale brown and light brownish
gray stratified very gravelly loamy sand and very
gravelly loam
38 to 60 inches—pale brown stratified very
gravelly sand to very gravelly loamy sand

Depth class: Very deep

Depth to bedrock: Greater than 60 inches

Natural drainage class: Somewhat excessively drained

Water table: Greater than 6 feet

Available water capacity: Low

Most restrictive permeability: Moderately rapid

Intake family: 1.5

Surface runoff: Negligible to low

Highest shrink swell potential: Low

Hazard of flooding: Rare, for brief periods, from
October through April

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel—moderate; concrete—
moderate

Minor Components

Dissimilar inclusions:

» Stomar soils on higher positions

« Zacharias soils on higher positions

« Xerofluvents on slightly lower positions

« Xerorthents on slightly lower positions

Similar inclusions:

 Areas with a surface layer of very gravelly sandy
loam

Use and Management
Irrigated Crops

Commonly grown crops: Row, field, and orchard crops

Major management factors: High gravel content,
limited available water capacity

« The high percentage of gravel in this unit reduces

the amount of moisture available for plant growth and

can cause rapid wear of tillage equipment.
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= Coarse textured soils require short and frequent
irrigation cycles to prevent deep percolation losses
and ground water contamination.

» Water should be applied in amounts sufficient to wet
the root zone but in amounts small enough to minimize
the leaching of plant nutrients.

« Sprinkler and drip irrigation systems are suited to
this unit. Use of this method permits the even,
controlled application of water.

Homesite Development

Major management factors: Flooding, poor filter

* Flooding can occur during the winter and early
spring months. The foundation should be taller than
normal or the buildings located on the highest
elevations. Water should be intercepted by drainage
ditches or a drainage system should be developed
around the foundation.

» The coarse texture limits filtering capacity.
Inadequately filtered effluent can contaminate the
surface or ground water. Special designs can
overcome this limitation.

* As the density of homesites increase, a community
disposal system should be considered.

Interpretive Groups

Capability classification: 3s-4, irrigated; 4s-4,
nonirrigated

MLRA: 17

Vegetative soil group: B

215—Yokut sandy loam, 0 to 2 percent
slopes

Setting

Landform: Alluvial fans

Elevation: 115 to 250 feet

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 280 days

Composition

Yokut sandy loam and similar soils: 85 percent
Dissimilar inclusions: 15 percent

Characteristics of the Yokut soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0to 11 inches—brown sandy loam
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11 to 19 inches—brown and yellowish brown
loam

Subsoil:
19 to 60 inches—strong brown and brown very
gravelly sandy clay loam and extremely gravelly
sandy clay loam

Depth class: Very deep

Depth to bedrock: Greater than 60 inches

Natural drainage class: Well drained

Water table: Greater than 6 feet

Available water capacity: Low

Most restrictive permeability: Moderate slow

Intake family: 1.5

Surface runoff: Negligible to low

Highest shrink swell potential: Low

Hazard of flooding: None

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

* Damluis soils on higher positions

= Stomar soils on similar positions

* Zacharias soils on similar positions

» Xerofluvents on lower positions

* Xerorthents on lower positions

Similar inclusions:

* Areas with a surface layer of gravelly sandy loam

Use and Management
Irrigated Crops

Commonly grown crops: Row, field, and orchard crops

Major management factors: High gravel content in
subsoil, limited available water capacity

* The high gravel content in this unit reduces the

amount of moisture available for plant growth and can

cause rapid wear of tillage equipment.

» Coarse textured soils require short and frequent

irrigation cycles to prevent deep percolation losses

and ground water contamination.

* The high gravel content in this unit reduces the

amount of moisture available for plant growth and can

cause rapid wear of tillage equipment.

* Water should be applied in amounts sufficient to wet

the root zone but in amounts small enough to minimize

the leaching of plant nutrients.

» Sprinkler and drip irrigation systems are suited to

this unit. Use of this method permits the even,

controlled application of water.

Homesite Development

Major management factors: High gravel content in the
subsoil, Restricted permeability
» The high gravel content in this unit reduces the

Soil Survey

amount of moisture available for plant growth.

* Water should be applied in amounts sufficient to wet
the root zone but in amounts small enough to minimize
the leaching of plant nutrients.

* The restricted permeability decreases the.
absorption capacity of the leach fields. Increasing the
size of the leach field or using a specially designed
system can overcome this limitation.

Interpretive Groups

Capability classification: 3s-4, irrigated; 4s-4,
nonirrigated

MLRA: 17

Vegetative soil group: B

220—Xerofluvents-Xerorthents complex,
1 to 8 percent slopes, occasionally
flooded

Setting

Landform: Alluvial fans

Position on landscape: In arroyos, in intermittent
stream channels and gravel tailing deposits

Landscape features: Slopes are plane or convex on
alluvial fans and in arroyos; and complex in stream
channels and gravel tailing deposits. Channeling
and deposition are common along streambanks.

Elevation: 125 to 500 feet

Slope features: Nearly level to gently sloping

Vegetation: Annual grasses and forbs

Mean annual precipitation: 9 to 13 inches

Mean annual temperature: 60 to 62 degrees F

Frost-free period: 260 to 280 days

Composition

Xerofluvents and similar soils: 60 percent
Xerorthents and similar soils: 30 percent
Dissimilar inclusions: 10 percent

Characteristics of the Xerofluvents
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 20 inches—brown very gravelly loam and
gravelly sandy loam

Underlying material:
20 to 60 inches—stratified pale brown very
gravelly loamy coarse sand, pale brown very
gravelly sandy loam, very gravelly loamy coarse
sand and pale brown sandy loam

Depth class: Very deep

Depth to bedrock: Greater than 60 inches
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Natural drainage class: Well to somewhat
excessively

Water table: Greater than 6 feet

Available water capacity: Very low

Most restrictive permeability: Rapid to slow because of
the variability of the substratum

Intake family: 1.5

Surface runoff: Low

Highest shrink swell potential: Low

Hazard of flooding: Occasional, for brief to long
periods, from December through April

Hazard of water erosion in bare areas: Moderate to
severe

Corrosivity class: Steel—moderate; concrete—low

Characteristics of the Xerorthents
Parent material: Alluvium from mixed rock sources

Typical profile

Surface layer:
0 to 4 inches—pale brown gravelly sandy loam
Underlying material:

4 to 60 inches—Ilight brownish gray stratified very
gravelly sandy loam to gravelly sandy loam

Depth class: Very deep

Depth to bedrock: Greater than 60 inches

Natural drainage class: Well to somewhat
excessively

Water table: Greater than 6 feet

Available water capacity: Moderate

Most restrictive permeability: Rapid to slow because of
the variability of the substratum

Intake family: 1.5

Surface runoff: Low

Highest shrink swell potential: Low

Hazard of flooding: Rare, for brief periods, from
October through April

Hazard of water erosion in bare areas: Moderate to
severe

Corrosivity class: Steel—moderate; concrete—low

Minor Components

Dissimilar inclusions:

* Riverwash

« Arburua soils on adjaceént mountains

» Cortina soils in drainageways

« San Timoteo soils on adjacent mountains
Wisflat soils on adjacent mountains
Dumps on similar positions

Pits on similar positions

Urban land on slightly higher positions
Rock outcrop on similar positions
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» Very shallow to deep loamy, gravelly or very gravelly
soils in drainageways

Similar inclusions:

¢ Areas with a surface layer of sand, loamy sand,
sandy loam, silt loam, gravelly sand, gravelly loamy
sand, gravelly sand loam, gravelly loam or gravelly
clay loam

Use and Management
Livestock Grazing

Common plants on the Xerofluvents and Xerothents:
Red brome and filaree

Major management factors: Hazard of water erosion,
flooding, limited available water capacity, very
cobbly or extremely cobbly surface textures.

* To reduce erosion, fences should be used to keep

livestock out of gullies and off streambanks.

* Livestock operations are impaired by flooding.

* Forage production is limited by surface rock

fragments. When seeding is desired, consider species

adapted to droughty conditions.

» The limited available water capacity makes it

important that the forage plants not be stressed too

frequently or severely during the growing season. This

will maintain the plants and maintain the moisture

throughout the growing season. Grazing frequency,

intensity, and duration can affect the composition of

the plant community.

Interpretive Groups

Capability classification: Xerofluvents—7w,
nonirrigated; Xerorthents—®6e, nonirrigated

MLRA: 15

Vegetative soil group: J

245—Bolfar-Columbia complex, 0 to 2
percent slopes, rarely flooded

Setting

Landform: Flood plains

Elevation: 35 to 60 feet

Landscape features: The construction of a system of
levees and large upstream dams has reduced the
hazard of flooding. Redoximorphic features in the
profile indicate a poorly drained soil. However,
levees and reciamation projects have lowered the
water tabie.

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
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Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 280 days

Composition

Bolfar loam and similar soils: 45 percent
Columbia fine sandy loam and similar soils: 40 percent
Dissimilar inclusions: 15 percent

Characteristics of the Bolfar soil

Parent material: Alluvium dominantly from granitic rock
sources

Typical profile

Surface layer:
0 to 24 inches—grayish brown and grayish brown
loam

Subsoil:
24 to 38 inches—light brownish gray and grayish
brown loam

Underlying material:
38 to 60 inches—stratified pale brown sandy loam
to clay loam

Depth class: Very deep

Depth to bedrock: Greater than 60 inches

Natural drainage class: Poorly drained

Water table: 3 to 5 feet below the soil surface, from
December through April

Kind of water table: Apparent

Available water capacity: High

Most restrictive permeability: Moderately slow

Intake family: 1.0

Surface runoff: Negligible to low

Highest shrink swell potential: Low

Hazard of flooding: Rare, for brief periods, from
October through April

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel—high; concrete—low

Characteristics of the Columbia soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 12 inches—brown and grayish brown fine
sandy loam

Underlying material:
12 to 41 inches—Ilight yellowish brown and pale
brown sandy loam
41 to 60 inches—stratified pale brown sand to
loamy sand

Depth class: Very deep

Depth to bedrock: Greater than 60 inches

Natural drainage class: Somewhat poorly drained

Soil Survey

Water table: 3 to 5 feet below the soil surface, from
December through April

Kind of water table: Apparent

Available water capacity: Moderate

Most restrictive permeability: Moderate in the surface
layer and rapid in the substratum

Intake family: 1.5

Surface runoff: Negligible or very low

Highest shrink swell potential: Low

Hazard of flooding: Rare, for brief periods, from
October through April

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel—moderate; concrete—low

Minor Components

Dissimilar inclusions:

¢ Clear Lake soils in concave positions

* Dello soils on similar positions

* Merritt soils on similar positions

* Veritas soils on higher positions

Similar inclusions:

* Areas with a surface layer of fine sandy loam

Use and Management
Irrigated Crops

Commonly grown crops: Row and field crops

Major management factors: Flooding, high water table,
lateral seepage

* Flooding and high water table limitations should be

considered when planning stand renovation or

reestablishment.

* Irrigation must be carefully managed to avoid raising

the water table.

» Areas adjacent to levees are subject to lateral

seepage in wet years when the water level is high.

» Furrow, border, and sprinkler irrigation systems are

suited to this unit.

Homesite Development

Major management factors: Bolfar—flooding, high
water table, low strength; Columbia—flooding,
high water table

* Flooding can occur during the winter and early

spring months. The foundation should be taller than

normal or the buildings located on the highest
elevations. Water should be intercepted by drainage
ditches or a drainage system should be developed
around the foundation.

* Because of the wetness of the soil profile in the

winter and early spring months, a drainage system

should be developed around the foundation.

*» Buildings and roads should be designed to offset
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the limited ability of the soil in this unit to support a
load.

* Flooding can add additional water to the septic
system. Diversion of flood waters reduces this
limitation.

* When septic tanks are used, a high water table limits
the absorption capacity of the leach field. A mounded
leach field or other specialized leach field can
overcome this limitation.

Interpretive Groups

Capability classification: Bolfar—2w-2, irrigated; 4w-2,
nonirrigated; Columbia—3w-11, irrigated; 4w-11,
nonirrigated

MLRA: 17

Vegetative soil group: E

246—Bolfar-Columbia complex, 0 to 2
percent slopes, occasionally flooded

Setting

Landform: Flood plains

Elevation: 35 to 60 feet

Landscape features: This unit is located in a
designated floodway. Redoximorphic features in
the profile indicate a poorly drained soil. However,
levees and reclamation projects have lowered the
water table.

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches

Mean annual temperature: 60 to 62 degrees F

Frost-free period: 260 to 280 days

Composition

Bolfar loam and similar soils: 45 percent
Columbia fine sandy loam and similar soils: 40 percent
Dissimilar inclusions: 15 percent

Characteristics of the Bolfar soil

Parent material: Alluvium dominantly from granitic rock
sources

Typical profile

Surface layer:
0 to 24 inches—grayish brown loam
Subsoil:
24 to 38 inches—grayish brown loam
Underlying material:
38 to 60 inches—stratified pale brown sandy loam
ti clay loam
Depth class: Very deep
Depth to bedrock: Greater than 60 inches
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Natural drainage ciass: Poorly drained

Water table: 3 to 5 feet below the soil surface, from
December through April

Kind of water table: Apparent

Available water capacity: High

Most restrictive permeability: Moderately slow

Intake family: 1.0

Surface runoff: Negligible to low

Highest shrink swell potential: Low

Hazard of flooding: Occasional, for brief to long
periods, from December through April

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel—high; concrete—low

Characteristics of the Columbia soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 12 inches—brown and grayish brown fine
sandy loam

Underlying material:
12 to 41 inches—light yellowish brown and pale
brown sandy loam
41 to 60 inches—stratified pale brown loamy sand
to sand

Depth class: Very deep

Depth to bedrock: Greater than 60 inches

Natural drainage class: Somewhat poorly drained

Water table: 3 to 5 feet below the soil surface from
December to April

Kind of water table: Apparent

Available water capacity: Moderate

Most restrictive permeability: Moderate

Intake family: 1.5

Surface runoff: Negligible or very low

Highest shrink swell potential: Low

Hazard of flooding: Occasional, for brief to long
periods, from December through April

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel—moderate; concrete—low

Minor Components

Dissimilar inclusions:

» Clear Lake soils in concave positions

« Dello soils on similar positions

» Merritt soils on similar positions

 Veritas soils on higher positions

Similar inclusions:

» Areas with a surface layer of fine sandy loam

Use and Management
Irrigated Crops

Commonly grown crops: Row and field crops
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Major management factors: Flooding, high water table,
lateral seepage

* Flooding and high water table limitations should be

considered when planning stand renovation or

reestablishment.

* Irrigation must be carefully managed to avoid raising

the water table.

» Areas adjacent to levees are subject to lateral

seepage in wet years when the water level is high.

 Furrow, border, and sprinkler irrigation systems are

suited to this unit.

Homesite Development

Major management factors: Bolfar—ilooding, high
water table, low strength; Columbia—flooding,
high water table

* Flooding can occur during the winter and early

spring months. The foundation should be taller than

normal or the buildings located on the highest
elevations. Water should be intercepted by drainage
ditches or a drainage system should be developed
around the foundation.

¢ Because of the wetness of the soil profile in the

winter and early spring months, a drainage system

should be developed around the foundation.

* Buildings and roads should be designed to offset

the limited ability of the soil in this unit to support a

load.

* Flooding can add additional water to the septic

system. Diversion of flood waters reduces this

limitation.

* When septic tanks are used, a high water table limits

the absorption capacity of the leach field. A mounded

leach field or other specialized leach field can
overcome this limitation.

Interpretive Groups

Capability classification: Bolfar—2w-2, irrigated; 4w-2,
nonirrigated; Columbia—3w-4, irrigated; 4w-4,
nonirrigated

MLRA:17

Vegetative soil group: For both soils—E

252—Chaqua-Arburua complex, 5 to 8
percent slopes

Setting

Landform: Chaqua—uplifted dissected terraces;
Arburua—foothills

Elevation: 400 to 1,200 feet

Slope features: Gently rolling

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 13 inches

Soil Survey

Mean annual temperature: 60 to 62 degrees
Frost-free period: 260 to 280 days

Composition

Chagua loam and similar soils: 50 percent
Arburua loam and similar soils: 35 percent
Dissimilar inclusions: 15 percent

Characteristics of the Chaqua soil

Position on landscape: Sideslopes
Parent material: Calcareous alluvium from
sedimentary rock sources

Typical profile

Surface layer:
0 to 18 inches—grayish brown and brown loam
Subsoil:
18 to 41 inches—light brown loam
Bedrock:
41 inches—strongly weathered calcareous
sandstone
Depth class: Deep
Depth to bedrock: 40 to 60 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Avaijlable water capacity: Moderate
Most restrictive permeability: Moderately slow
Intake family: 1.0
Surface runoff: Low to medium
Highest shrink swell potential: Moderate
Hazard of flooding: None
Hazard of water erosion in bare areas: Moderate
Corrosivity class: Steel—moderate; concrete— low

Characteristics of the Arburua soil

Position on landscape: Sideslopes and ridges
Parent material: Calcareous shale

Typical profile

Surface layer:
0 to 6 inches—grayish brown loam
Underlying material:
6 to 22 inches—light brownish gray clay loam
Bedrock:
22 to 24 inches—weathered calcareous shale
24 inches—hard calcareous shale
Depth class: Moderately deep
Depth to bedrock: 20 to 40 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Low
Most restrictive permeability: Moderate
Intake family: 0.5
Surface runoff: Medium
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Highest shrink swell potential: Moderate

Hazard of flooding: None

Hazard of water erosion in bare areas: Moderate
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

» San Timoteo soils on convex positions near the
shoulder of slopes

» Wisflat soils on convex positions near the shoulder
of slopes

e Zacharias soils in some drainage areas

Similar inclusions:

* Soils that have a surface layer of gravelly loam or
gravelly clay loam

Use and Management
Livestock Grazing

Common plants: Chaqua—soft chess, filaree, foxtail
fescue; Arburua—soft chess, foxtail fescue, filaree,
blue oak

Major management factors: Chaqua—hazard of water
erosion; Arburua—hazard of water erosion limited
available water capacity

 Grazing should be controlled so that desirable

vegetation, such as soft chess, is maintained and

enough vegetation is left standing to protect the soil
from erosion.

 Loss of the surface layer results in a severe

decrease in productivity and in the potential of the soil

to produce plants suitable for grazing.

» The limited available water capacity makes it

important that the forage plants not be stressed too

frequently or severely during the growing season. This
will maintain the plants and maintain the moisture
throughout the growing season. Grazing frequency,
intensity, and duration can affect the composition of
the plant community.

Irrigated Crops

Commonly grown crops: Orchard crops

Major management factors: Chaqua—slope, hazard of
water erosion; Arburua—slope, hazard of water
erosion, depth to rock, limited available water
capacity

« All tillage should be on the contour or across the

slope.

» When soil is bare, erosion can be reduced by crop

residue management or the establishment of a cover

crop.

» Bedrock limits rooting depth, available water

capacity and irrigation efficiency.

* Water should be applied in amount sufficient to wet
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the root zone but in amounts small enough to minimize
the leaching of plant nutrients.

* Sprinkler and drip irrigation systems are suited to
this unit.

* Use of this method permits the even, controlled
application of water, reduces runoff, and minimizes the
risk of erosion.

Homesite Development

Major management factors: Chaqua—slope, hazard of
water erosion, restricted permeability; Arburua—
slope, hazard of water erosion, depth to rock.

* Cuts needed to provide essentially level building

sites can expose bedrock and increase the hazard of

water erosion.

» During construction all bare ground should be

mulched. A ground cover should be established to

prevent excessive erosion during periods of high
rainfall.

¢ The leach lines should follow the contour lines to

maintain proper grade.

« Onsite investigation is needed to identify areas

where the soil is deep enough for septic tank

absorption fields.

* The depth to rock decreases soil depth for the

filtering capacity of the leach fields or can prevent their

placement. If the leach lines are placed too close to
the bedrock, ground water may be contaminated by
the effluent.

* The restricted permeability decreases the

absorption capacity of the leach fields. Increasing the

size of the leach field or using a specially designed
system can overcome this limitation.

Interpretive Groups

Capability classification: Chaqua—3e-1, irrigated; 4e-
1, nonirrigated; Arburua—3e-8, irrigated; 4e-8,
nonirrigated

MLRA:15and 17

Ecological site: Chagua—loamy; and Arburua—fine
loamy

Vegetative soil group: Chaqua—A; Arburua—G

253—Chaqua-Arburua complex, 8 to 15
percent slopes

Setting

Landform: Chagua—uplifted dissected terraces;
Arburua—foothills

Elevation: 400 to 1,200 feet

Slope features: Rolling

Vegetation: Annual grasses and forbs
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Mean annual precipitation: 10 to 13 inches
Mean annual temperature: 60 to 62 degrees
Frost-free period: 260 to 280 days

Composition

Chaqua loam and similar soils: 50 percent
Arburua loam and similar soils: 35 percent
Dissimilar inclusions: 15 percent

Characteristics of the Chaqua soil

Position on landscape: Sideslopes
Parent material: Calcareous alluvium from
sedimentary rock sources

Typical profile

Surface layer:
0 to 18 inches—grayish brown loam
Subsoil:
18 to 41 inches—brown loam
Bedrock:
41 inches—strongly weathered calcareous
sandstone
Depth class: Deep
Depth to bedrock: 40 to 60 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Moderate
Most restrictive permeability: Moderately slow
Intake family: 1.0
Surface runoff: Medium
Highest shrink swell potential: Moderate
Hazard of flooding: None
Hazard of water erosion in bare areas: Moderate
Corrosivity class: Steel—moderate; concrete; low

Characteristics of the Arburua soil

Position on landscape: Sideslopes and ridges
Parent material: Calcareous shale

Typical profile

Surface layer:
0 to 6 inches—grayish brown loam
Underlying material:

6 to 22 inches—light brownish gray clay loam
Bedrock:
22 to 24 inches—weathered calcareous shale
24 inches—hard calcareous shale
Depth class: Moderately deep
Depth to bedrock: 20 to 40 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Low
Most restrictive permeability: Moderate
Surface runoff: Low to medium

Soil Survey

Intake family: 0.5

Highest shrink swell potential: Moderate

Hazard of flooding: None

Hazard of water erosion in bare areas: Moderate
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

» Carbona soils on toe slopes

» San Timoteo soils on convex positions near the
shoulder of slopes

» Wisflat soils on convex positions near the shoulder
of slopes

* Rock outcrop in severely eroded areas

Similar inclusions:

» Soils that have a surface layer of gravelly loam or
gravelly clay loam

Use and Management
Livestock Grazing

Common plants: Chaqua—soft chess, filaree, foxtalil
fescue; Arburua—soft chess, foxtail fescue, filaree,
blue ocak

Major management factors: Chaqua—hazard of water
erosion; Arburua—hazard of water erosion limited
available water capacity

» Grazing should be controlled so that desirable

vegetation, such as soft chess, is maintained and

enough vegetation is left standing to protect the soil
from erosion. -

* Loss of the surface layer results in a severe

decrease in productivity and in the potential of the soil

to produce plants suitable for grazing.

* The limited available water capacity makes it

important that the forage plants not be stressed too

frequently or severely during the growing season. This
will maintain the plants and maintain the moisture
throughout the growing season. Grazing frequency,
intensity, and duration can affect the composition of
the plant community.

Irrigated Crops

Commonly grown crops: Orchard crops

Major management factors: Chaqua—slope, hazard of
water erosion; Arburua—slope, hazard of water
erosion, depth to rock, limited available water
capacity

» All tillage should be on the contour or across the

slope.

* When soil is bare, erosion can be reduced by crop

residue management or the establishment of a cover

crop.
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« Bedrock limits rooting depth, available water
capacity, and irrigation efficiency.

» Water should be applied in amount sufficient to wet
the root zone but in amounts small enough to minimize
the leaching of plant nutrients.

« Sprinkler and drip irrigation systems are suited to
this unit.

 Use of this method permits the even, controlled
application of water, reduces runoff, and minimizes the
risk of erosion.

Homesite Development

Major management factors: Chaqua—slope, hazard of
water erosion, restricted permeability; Arburua—
slope, hazard of water erosion, depth to rock.

 Cuts needed to provide essentially level building

sites can expose bedrock and increase the hazard of
water erosion.

« During construction all bare ground should be

mulched. A ground cover should be established to

prevent excessive erosion during periods of high
rainfall.

+ The leach lines should follow the contour lines to

maintain proper grade.

« Onsite investigation is needed to identify areas

where the soil is deep enough for septic tank

absorption fields.

» The depth to rock decreases soil depth for the

filtering capacity of the leach fields or can prevent their

placement. If the leach lines are placed too close to
the bedrock, ground water may be contaminated by
the effluent.

+ The restricted permeability decreases the

absorption capacity of the leach fields. Increasing the

size of the leach field or using a specially designed
system can overcome this limitation.

Interpretive Groups
Capability classification: Chaqua—3e-1, irrigated; 4e-
1, nonirrigated; Arburua—3e-8, irrigated; 4e-8,
nonirrigated
MLRA: 15 and 17
Ecological site: Chaqua—loamy; and Arburua—fine

loamy
Vegetative soil group: Chaqua—A; Arburua—G

255—Calla-Carbona complex, 30 to 50
percent slopes
Setting

Landform: Uplifted dissected terraces
Elevation: 300 to 1,300 feet
Slope features: Steep
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Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 13 inches
Mean annual temperature: 60 to 62 degrees
Frost-free period: 260 to 280 days

Composition

Calla clay loam and similar soils: 50 percent
Carbona clay loam and similar soils: 35 percent
Dissimilar inclusions: 15 percent

Characteristics of the Calla soil

Parent material: Calcareous alluvium from
sedimentary rock sources

Typical profile

Surface layer:
0 to 11 inches—light brownish gray clay loam
Subsoil:
11 to 30 inches—brown and light brownish gray
clay loam
30 to 60 inches—brown, light yellowish brown and
very pale brown clay loam
Depth class: Very deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Very high
Most restrictive permeability: Moderately slow
Surface runoff: High
Highest shrink swell potential: Moderate
Hazard of flooding: None
Hazard of water erosion in bare areas: Severe
Corrosivity class: Steel—high; concrete—low

Characteristics of the Carbona soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:

0 to 15 inches—dark grayish brown clay loam
Subsurface layer:

15 to 24 inches—dark grayish brown clay
Subsoil:

24 to 50 inches—brown and yellowish brown clay
Substratum:

50 to 60 inches—yellowish brown clay loam
Depth class: Very deep
Depth to bedrock: Greater than 6 feet
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: High
Most restrictive permeability: Slow
Surface runoff: Very high
Highest shrink swell potential: High
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Hazard of flooding: None
Hazard of water erosion in bare areas: Severe
Corrosivity class: Steel—high; concrete; low

Minor Components

Dissimilar inclusions:

* Arburua soils on convex positions near the top of
slopes

» Wisflat soils on convex positions near the top of
slopes

* San Timoteo soils on convex positions near the top
of slopes

Similar inclusions:

» Soils that have a surface layer of loam

* Calla soils that are gravelly throughout on similar
positions

» Carbona soils that are gravelly throughout on similar
positions

Use and Management
Livestock Grazing

Common plants: Calla—soft chess, red brome, filaree,
wild oats,; Carbona—soft chess, filaree, wild oats,
red brome

Major management factors: Hazard of water erosion,
moderately fine surface texture

* Loss of the surface layer resulis in a severe

decrease in productivity and in the potential of the sall

to produce plants suitable for grazing.

» Grazing should be controlled so that desirable

vegetation, such as soft chess, is maintained and

enough vegetation is left standing to protect the soil
from erosion.

* Trampling by livestock can occur when the soil is too

wet, which reduces productivity and increases runoff.

Homesite Development

Major management factors: Slope, hazard of water
erosion, high shrink-swell potential, restricted
permeability, low strength

* During construction all bare ground should be

mulched. A ground cover should be established to

prevent excessive erosion during periods of high
rainfall.

* The effect of shrinking and swelling can be

minimized by using proper engineering designs or

backfilling material that has a low shrink-swell
potential.

» Buildings and roads should be designed to offset the

limited ability of the soil in this unit to support a load.

* The leach lines should follow the contour lines to

maintain proper grade.

* The restricted permeability decreases the

absorption capacity of the leach fields. Increasing the
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size of the leach field or using a specially designed
system can overcome this limitation.

Interpretive Groups

Capability classification: 6e, nonirrigated
MLRA:17

Ecological site: Calla—loamy; Carbona—clayey
Vegetative soil group: Calla—A; Carbona—C

270—ElIlsalado fine sandy loam, 0 to 2
percent slopes, rarely flooded

Setting

Landform: Alluvial fans

Elevation: 40 to 275 feet

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 270 days

Composition

Elsalado fine sandy loam and similar soils: 85 percent
Dissimilar inclusions: 15 percent

Characteristics of the Elsalado soil
Parent material: Alluvium from sandstone and shale
Typical profile

Surface layer:
0 to 6 inches—brown fine sandy loam
Subsoil:
6 to 26 inches—brown loam
26 to 60 inches—brown loam
Depth class: Very deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: High
Most restrictive permeability: Moderately rapid surface
over moderate subsoil
Intake family: 1.5
Surface runoff: Neglible to low
Highest shrink swell potential: Low
Hazard of flooding: Rare, for brief periods, from
October through April
Hazard of water erosion in bare areas: Slight
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:
» Capay soils on slightly lower positions
» Zacharias soils on higher positions
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» Vernalis soils on higher positions
Similar inclusions:
= Areas with a surface layer of loam

Use and Management
Irrigated Crops

Commonly grown crops: Row, field, and orchard
crops

Major management factors: Flooding, moderately rapid
permeability of the surface layer

* Flooding hazard limitations should be considered

before any cropping or capital improvements are

installed.

« This unit requires short and frequent irrigation

cycles when germinating seedlings to keep the

surface moist.

« Furrow, border, and sprinkler irrigation systems are

suited to this unit.

Homesite Development

Major management factors: Rare flooding

* Flooding can occur during the winter and early
spring months. The foundation should be taller than
normal or the buildings located on the highest
elevations. Water should be intercepted by drainage
ditches or a drainage system should be developed
around the foundation.

Interpretive Groups

Capability classification: 1, irrigated; 4c-1, nonirrigated
MLRA:17
Vegetative soil group: A

271—Elsalado loam, 0 to 2 percent
slopes, rarely flooded

Setting

Landform: Alluvial fans

Elevation: 40 to 275 feet

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 280 days

Composition

Elsalado loam and similar soils: 85 percent
Dissimilar inclusions: 15 percent

Characteristics of the Elsalado soil
Parent material: Alluvium from sandstone and shale
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Typical profile

Surface layer:
0 to 6 inches—brown loam
Subsoil:
6 to 26 inches—brown loam
26 to 60 inches—brown loam
Depth class: Very deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: High
Most restrictive permeability: Moderate
Iniake family: 1.0
Surface runoff: Negligible to low
Highest shrink swell potential: Low
Hazard of flooding: Rare, for brief periods, from
October through April
Hazard of water erosion in bare areas: Slight
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

 Capay soils on slightly lower positions

« Zacharias soils on higher positions

» Vernalis soils on higher positions

Similar inclusions:

» Areas with a surface layer of fine sandy loam

Use and Management
Irrigated Crops

Commonly grown crops: Row, field, and orchard
crops

Major management factors: Flooding

« Flooding hazard limitations should be considered

before any cropping or capital improvements are

installed.

» Furrow, border, and sprinkler irrigation systems are

suited to this unit.

Homesite Development

Major management factors: Flooding

* Flooding can occur during the winter and early
spring months. The foundation should be taller than
normal or the buildings located on the highest
elevations. Water should be intercepted by drainage
ditches or a drainage system should be developed
around the foundation.

Interpretive Groups

Capability classification: 1, irrigated; 4c-1, nonirrigated
MLRA: 17
Vegetative soil group: A
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272—FElsalado loam, wet, 0 to 2 percent
slopes

Setting

Landform: Alluvial fans

Landscape features: As a result of the excessive
application of water for irrigation, an apparent
water table has developed at a depth of 2 to 4 feet
during the growing season.

Elevation: 40 to 300 feet

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches

Mean annual temperature: 60 to 62 degrees F

Frost-free period: 260 to 270 days

Composition

Elsalado loam and similar soils: 85 percent
Dissimilar inclusions: 15 percent

Characteristics of the Elsalado soil

Parent material: Alluvium from sandstone and
shale

Typical profile

Surface layer:
0 to 6 inches—brown loam
Subsoil:
6 to 26 inches—brown loam
26 to 60 inches—brown loam
Depth class:Very deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Well drained
Water table: 4 to 6 feet below the soil surface, from
December to March
Kind of water table: Apparent
Available water capacity: High -
Most restrictive permeability: Moderate
Intake family: 1.0
Surface runoff: Negligible to low
Highest shrink swell potential: Low
Hazard of flooding: None
Hazard of water erosion in bare areas: Slight
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

» Capay soils on slightly lower positions

e Zacharias soils on higher positions

* Vernalis soils on higher positions

Similar inclusions:

* Areas with a surface layer of fine sandy loam
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Use and Management
Irrigated Crops

Commonly grown crops: Row, field, and orchard crops
Major management factors: High water table

* Irrigation must be carefully managed to avoid raising
the water table.

* Deep rooted crops are suited to areas with natural
drainage or where a drainage system has been
installed.

* Furrow, border, and sprinkler irrigation systems are
suited to this unit.

Homesite Development

Major management factors: High water table

* When septic tanks are used, a high water table limits
the absorption capacity of the leach field. A mounded
leach field or other specialized leach field can
overcome this limitation.

Interpretive Groups

Capability classification: 2w-2, irrigated; 4w-2,
nonirrigated

MLRA: 17

Vegetative soil group: A

273—Elsalado fine sandy loam, 0 to 2
percent slopes

Setting

Landform: Alluvial fans

Elevation: 40 to 300 feet

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 270 days

Composition

Elsalado fine sandy loam and similar soils: 85
percent
Dissimilar inclusions: 15 percent

Characteristics of the Elsalado soil
Parent material: Alluvium from sandstone and shale
Typical profile

Surface layer:

0 to 6 inches—brown fine sandy loam
Subsoil:

6 to 26 inches—brown loam
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26 to 60 inches—brown loam

Depth class: Very deep

Depth to bedrock: Greater than 60 inches

Natural drainage class: Well drained

Water table: Greater than 6 feet

Available water capacity: High

Most restrictive permeability: Moderately rapid surface
over moderate subsoil

Intake family: 1.5

Surface runoff: Negligible to low

Highest shrink swell potential: Low

Hazard of flooding: None

Hazard of water erosion in bare areas: Slight

Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

« Capay soils on slightly lower positions
» Zacharias soils on higher positions

« Vernalis soils on higher positions
Similar inclusions:

« Areas with a surface layer of loam

Use and Management
Irrigated Crops

Commonly grown crops: Row, field, and orchard
crops

Major management factors: Few limitations

e Furrow, border, and sprinkler irrigation systems are

suited to this unit.

Homesite Development
Major management factors: Few limitations
Interpretive Groups

Capability classification: 1, irrigated; 4c-1, nonirrigated
MLRA: 17
Vegetative soil group: A

274—Elsalado loam, 0 to 2 percent slopes

Setting

Landform: Alluvial fans

Elevation: 40 to 300 feet

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 270 days

Composition

Elsalado loam and similar soils: 85 percent
Dissimilar inclusions: 15 percent
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Characteristics of the Elsalado soil
Parent material: Alluvium from sandstone and shale
Typical profile

Surface layer:
0 to 6 inches—brown loam
Subsoil:
6 to 26 inches—brown loam
26 to 60 inches—brown loam
Depth class: Very deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: High
Most restrictive permeability: Moderate
Intake family: 1.0
Surface runoff: Negligible to low
Highest shrink swell potential: Low
Hazard of flooding: None
Hazard of water erosion in bare areas: Slight
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

« Capay soils on slightly lower positions

» Zacharias soils on higher positions

» Vernalis soils on higher positions

Similar inclusions:

» Areas with a surface layer of fine sandy loam

Use and Management

Irrigated Crops

Commonly grown crops: Row, field, and orchard crops
Major management factors: Few limitations

» Furrow, border, and sprinkler irrigation systems are
suited to this unit.

Homesite Development
Major management factors: Few limitations
Interpretive Groups

Capability classification: 1, irrigated; 4c-1, nonirrigated
MLRA:17
Vegetative soil group: A

281—Carbona clay loam, 2 to 8 percent
slopes
Setting

Landform: Uplifted dissected terraces
Elevation: 220 to 500 feet
Slope features: Undulating to gently roliing
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Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 13 inches
Mean annual temperature: 59 to 61 degrees F
Frost-free period: 260 to 280 days

Composition

Carbona clay loam and similar soils: 90 percent
Dissimilar inclusions: 10 percent

Characteristics of the Carbona soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 15 inches—dark grayish brown clay loam
15 to 24 inches—dark grayish brown clay
Subsoil:
24 to 50 inches—brown and yellowish brown clay
loam
50 to 60 inches—yellowish brown clay loam
Depth class: Very deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: High
Most restrictive permeability: Slow
Intake family: 0.5
Surface runoff: High
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Slight
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

» Calla soils in similar positions

» Cortina soils in drainageways

» Stomar soils on similar positions

¢ Vernalis soils on slightly lower positions
Similar inclusions:

» Areas with a surface layer of gravelly clay loam

Use and Management
Irrigated Crops

Commonly grown crops: Row, field, and orchard crops

Major management factors: Slope, restricted
permeability

» All tillage should be on the contour or across the

slope.

* The restricted permeability requires an irrigation

design with low application rates and longer

application periods to prevent stand deterioration and

invasion of hydrophytic plants.

* Returning crop residue to the soil or regularly adding

Soil Survey

other organic matter improves fertility, reduces
crusting, and increases the water intake rate.

» Sprinkler and drip irrigation systems are suited to
this unit.

* Use of this method permits the even, controlled
application of water and reduces runoff.

Livestock Grazing

Common plants on the Carbona soil: Soft chess,
filaree, wild oats, red brome

Major management factors: Carbona—moderately fine
surface texture

« Trampling by livestock can occur when the soil is too

wet, which reduces productivity and increases runoff.

Homesite Development

Major management factors: Carbona—shrink-swell,
low strength

* The effect of shrinking and swelling can be

minimized by using proper engineering designs or

backfilling material that has a low shrink-swell

potential.

* Buildings and roads should be designed to offset the

limited ability of the soil in this unit to support a load.

* The restricted permeability decreases the

absorption capacity of the leach fields. Increasing the

size of the leach field or using a specially designed

system can overcome this limitation.

Interpretive Groups

Capability classification: 2e-5, irrigated; 4e-5,
nonirrigated

MLRA: 17

Ecological site: Clayey

Vegetative soil group: C

290—Carbona-Orognen complex, 15 to 30
percent slopes

Setting

Landform: Uplifted dissected terraces
Elevation: 400 to 1,200 feet

Slope features: Hilly

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 13 inches
Mean annual temperature: 60 to 62 degrees
Frost-free period: 250 to 270 days

Composition

Carbona clay loam and similar soils: 45 percent

Orognen gravelly clay loam and similar soils: 40
percent

Dissimilar inclusions: 15 percent
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Characteristics of the Carbona soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 15 inches—dark grayish brown clay loam
15 to 24 inches—dark grayish brown clay
Subsoil:
24 to 50 inches—brown and yellowish brown clay
loam
50 to 60 inches—yellowish brown clay loam
Depth class: Very deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: High
Most restrictive permeability: Slow
Intake family: 0.5
Surface runoff: Very high
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Moderate
Corrosivity class: Steel—high; concrete—low

Characteristics of the Orognen soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 11 inches—brown gravelly clay loam
Subsoil:
11 to 40 inches—reddish brown gravelly clay
40 to 60 inches—brown and strong brown clay
Depth class: Very deep
Depth to claypan: 10 to 19 inches
Depth to bedrock: Greater than 60 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Moderate
Most restrictive permeability: Very slow
Intake family: 0.5
Surface runoff: High or very high
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Moderate
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

« Calla soils on similar positions

* Very deep medium textured very gravelly soils in
dissected drainageways with accumulations of cobbles
and stones on the surface
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Similar inclusions:

« Carbona soils on 8 to 15 percent toe slopes and on
30 to 50 percent slopes on slightly higher positions

» Orognen soils on 8 to 15 percent toe slopes and on
30 to 50 percent slopes on slightly higher positions

« Soils that have a surface layer of gravelly loam

Use and Management
Livestock Grazing

Common plants: Carbona—soft chess, filaree, wild
oats, red brome; Orognen—wild oats,
Mediterranean barley, foxtail fescue, filaree

Major management factors: Carbona and Orognen—
hazard of water erosion, moderately fine surface
texture

+ Loss of the surface layer results in a severe

decrease in productivity and in the potential of the soil

to produce plants suitable for grazing.

« Grazing should be controlled so that desirable

vegetation, such as soft chess, is maintained and

enough vegetation is left standing to protect the soil
from erosion.

« Trampling by livestock can occur when the soil is too

wet, which reduces productivity and increases runoff.

Homesite Development

Major management factors: Carbona—slope, hazard
of water erosion, shrink-swell, low strength;
Orognen—slope, hazard of water erosion, shrink-
swell, restricted permeability in the claypan, low
strength

« During construction all bare ground should be

mulched. A ground cover should be established to

prevent excessive erosion during periods of high
rainfall.

+ The effect of shrinking and swelling can be

minimized by using proper engineering designs or

backfilling material that has a low shrink-swell
potential.

« Buildings and roads should be designed to offset the

limited ability of the soil in this unit to support a load.

 The leach lines should follow the contour lines to
maintain proper grade.

« The restricted permeability decreases the

absorption capacity of the leach fields. Increasing the

size of the leach field or using a specially designed
system can overcome this limitation.

Interpretive Groups

Capability classification: 4e-5, nonirrigated
MLRA:17

Ecological site: Carbona—clayey; Orognen—Iloamy
Vegetative soil group: Carbona—C; Orognen—D
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291—Carbona-Orognen complex, 30 to 50
percent slopes

Setting

Landform: Uplifted dissected terraces
Elevation: 400 to 1,200 feet

Slope features: Steep

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 13 inches
Mean annual temperature: 60 to 62 degrees
Frost-free period: 250 to 270 days

Composition

Carbona clay loam and similar soils: 45 percent

Orognen gravelly clay loam and similar soils: 40
percent

Dissimilar inclusions: 15 percent

Characteristics of the Carbona soil
Parent material: Aliuvium from mixed rock sources
Typical profile

Surface layer:
0 to 15 inches—dark grayish brown clay loam
15 to 24 inches—dark grayish brown clay
Subsoil:
24 to 50 inches—brown and yellowish brown clay
loam
50 to 60 inches—yellowish brown clay loam
Depth class: Very deep
Natural drainage class: Well drained
Depth to bedrock: Greater than 60 inches
Water table: Greater than 6 feet
Available water capacity: High
Most restrictive permeability: Slow
Intake family: 0.5
Surface runoff: High or very high
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Severe
Corrosivity class: Steel—high; concrete—low

Characteristics of the Orognen soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 11 inches—brown gravelly clay loam
Subsoil:
11 to 40 inches—reddish brown gravelly clay
40 to 60 inches—brown and strong brown clay

Soil Survey

Depth class: Very deep

Depth to claypan: 10 to 19 inches

Depth to bedrock: Greater than 60 inches
Natural drainage class: Well drained

Water table: Greater than 6 feet

Available water capacity: Moderate

Most restrictive permeability: Very slow
Intake family: 0.5

Surface runoff: Very high

Highest shrink swell potential: High

Hazard of flooding: None

Hazard of water erosion in bare areas: Severe
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

* Calla soils on similar positions

* Very deep medium textured very gravelly soils in
dissected drainageways with accumulations of cobbles
and stones on the surface

Similar inclusions:

* Carbona on 50 to 65 percent slopes and on 15 to 30
percent slopes on slightly lower positions

* Orognen soils on 50 to 65 percent slopes and on 15
to 30 percent slopes on slightly lower positions

* Soils that have a surface layer of gravelly loam

Use and Management
Livestock Grazing

Common plants: Carbona—soft chess, filaree, wild
oats, red brome; Orognen—wild oats,
Mediterranean barley, foxtail fescue, filaree

Major management factors: Carbona and Orognen—
hazard of water erosion, moderately fine surface
texture

* Loss of the surface layer results in a severe

decrease in productivity and in the potential of the soil

to produce plants suitable for grazing.

*» Grazing should be controlled so that desirable

vegetation, such as soft chess, is maintained and

enough vegetation is left standing to protect the soil
from erosion.

* Trampling by livestock can occur when the soil is

too wet, which reduces productivity and increases

runoff.

Interpretive Groups

Capability classification: 6e, nonirrigated

MLRA: 17

Ecological site: Carbona—clayey; Orognen—loamy
Vegetative soil group: Carbona—C; Orognen—D
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300—Damluis clay loam, 0 to 2 percent
slopes

Setting

Landform: Low terraces

Elevation: 120 to 350 feet

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 280 days

Composition

Damluis clay loam and similar soils: 90 percent
Dissimilar inclusions: 10 percent

Characteristics of the Damluis soil
Parent material: Alluvium from mixed rock sources
Typical profile (figure 6, page 27)

Surface layer:
0 to 22 inches—brown clay loam
Subsoil:
22 to 30 inches—brown clay
30 to 40 inches—brown clay loam
Substratum:
40 to 60 inches—strong brown very gravelly sandy
clay loam
Depth class: \ery deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: High
Most restrictive permeability: Slow
Intake family: 0.5
Surface runoff: Negligible to medium
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Slight
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

« Stomar soils on slightly lower positions

« Zacharias soils on lower positions

« Fine textured soils that are very gravelly throughout
« Areas that have been severely cut and filled
Similar inclusions:

« Areas with a surface layer of gravelly clay loam

Use and Management
Irrigated Crops

Commonly grown crops: Orchard crops
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Major management factors: Restricted permeability
» The restricted permeability requires proper
irrigation design with a low application rate and a
longer application period to prevent stand
deterioration.

* Returning crop residue to the soil or regularly
adding other organic matter improves fertility,
reduces crusting, and increases the water intake
rate.

« Furrow, border and sprinkler irrigation systems are
suited to this unit.

Livestock Grazing

Common plants on the Damluis soil: Soft chess,
filaree, wild oats

Major management factors: Moderately fine surface
layer

« Trampling by livestock can occur when the soil is

too wet, which reduces productivity and increases

runoff.

Homesite Development

Major management factors: Shrink-swell, restricted
permeability, low strength

 The effect of shrinking and swelling can be

minimized by using proper engineering designs or

backfilling material that has a low shrink-swell

potential.

« The restricted permeability decreases the

absorption capacity of the leach fields. Increasing

the size of the leach field or using a specially

designed system can overcome this Jimitation.

« Buildings and roads should be designed to offset

the limited ability of the soil in this unit to support a

load.

Interpretive Groups

Capability classification: 2s-3, irrigated; 4s-3,
nonirrigated

MLRA: 17

Ecological site: Fine loamy

Vegetative soil group: C

301—Damluis clay loam, 2 to 8 percent
slopes

Setting

Landform: Low terraces

Elevation: 120 to 350 feet

Slope features: Undulating to gently rolling
Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
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Frost-free period: 260 to 280 days
Composition

Damluis clay loam and similar soils: 85 percent
Dissimilar inclusions: 15 percent

Characteristics of the Damluis soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 22 inches—brown clay loam
Subsoil:
22 to 30 inches—brown clay
30 to 40 inches—brown clay loam
Substratum:
40 to 60 inches—strong brown very gravelly sandy
clay loam
Depth class: Very deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: High
Most restrictive permeability: Slow
Intake family: 0.5
Surface runoff: Low to high
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Slight
Corrosivity class: Steel—high; concrete—Ilow

Minor Components

Dissimilar inclusions:

» Stomar soils on slightly lower positions

* Zacharias soils on lower positions

* Fine textured soils that are very gravelly throughout
and areas that have been severely cut and filled
Similar inclusions:

* Areas with a surface layer of gravelly clay loam

Use and Management
Irrigated Crops

Commonly grown crops: Orchard crops

Major management factors: Slope, runoff, restricted
permeability

» All tillage should be on the contour or across the

slope.

* The restricted permeability requires proper

irrigation design with a low application rate and a

longer application period to prevent stand

deterioration.

* Returning crop residue to the soil or regularly adding

other organic matter improves fertility, reduces

crusting, and increases the water intake rate.

Soil Survey

* Sprinkler and drip irrigation systems are suited to
this unit.

* Use of this method permits the even, controlled
application of water and reduces runoff.

Livestock Grazing

Common plants on the Damluis soil: Soft chess,
filaree, wild ocats

Major management factors: Moderately fine surface
layer

» Trampling by livestock can occur when the soil is

too wet, which reduces productivity and increases

runoff.

Homesite Development

Major management factors: Slope, hazard of water
erosion, shrink-swell, restricted permeability, low
strength

*» Excavation for roads and buildings increases the

hazard of water erosion.

* During construction all bare ground should be

mulched. A ground cover should be established to

prevent excessive erosion during periods of high
rainfall.

* The effect of shrinking and swelling can be

minimized by using proper engineering designs or

backfilling material that has a low shrink-swell
potential.

* Buildings and roads should be designed to offset

the limited ability of the soil in this unit to support a

load.

* The leach lines should follow the contour lines to

maintain proper grade.

* The restricted permeability decreases the

absorption capacity of the leach fields. Increasing the

size of the leach field or using a specially designed
system can overcome this limitation.

Interpretive Groups

Capability classification: 2e-3, irrigated; 4e-3,
nonirrigated

MLRA: 17

Ecological site: Fine loamy

Vegetative soil group: C

302—Damluis gravelly clay loam, 0 to 2
percent slopes

Setting

Landform: Low terraces

Elevation: 140 to 300 feet

Slope features: Nearly level
Vegetation: Annual grasses and forbs



Stanislaus County, California, Western Part

Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 280 days

Composition

Damluis gravelly clay loam and similar soils: 85
percent
Dissimilar inclusions: 15 percent

Characteristics of the Damluis soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer: And upper part of subsoil
0 to 20 inches—dark grayish brown gravelly clay
loam
Subsoil:
20 to 48 inches—dark grayish brown and brown
gravelly clay
48 to 58 inches—brown gravelly clay loam
Substratum:
58 to 60 inches—strong brown very gravelly sandy
clay loam
Depth class: \ery deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: High
Most restrictive permeability: Slow
Intake family: 0.5
Surface runoff: Negligible to medium
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Slight
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

« Stomar soils on slightly lower positions

« Zacharias soils on lower positions

« Fine textured soils that are very gravelly throughout
« Areas that have been severely cut and filled
Similar inclusions:

« Areas with a surface layer of clay loam

Use and Management
Irrigated Crops

Commonly grown crops: Orchard crops

Major management factors: Surface rock fragments,
restricted permeability

« Surface rock fragments cause rapid wear of tillage

equipment.
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« The restricted permeability requires proper irrigation
design with a low application rate and a longer
application period to prevent stand deterioration.

« Returning crop residue to the soil or regularly adding
other organic matter improves fertility, reduces
crusting, and increases the water intake rate.

« Furrow, border, and sprinkler irrigation systems are
suited to this unit.

Livestock Grazing

Common plants on the Damluis soil: Soft chess,
filaree, wild oats

Major management factors: Gravelly moderately fine
surface layer

e Trampling by livestock can occur when the soil is

too wet, which reduces productivity and increases

runoff.

Homesite Development

Major management factors: Shrink-swell, restricted
permeability, low strength

« The effect of shrinking and swelling can be

minimized by using proper engineering designs or

backfilling material that has a low shrink-swell

potential.

« Buildings and roads should be designed to offset the

limited ability of the soil in this unit to support a load.

» The leach lines should follow the contour lines to

maintain proper grade.

« The restricted permeability decreases the

absorption capacity of the leach fields. Increasing the

size of the leach field or using a specially designed

system can overcome this limitation.

Interpretive Groups

Capability classification: 2s-4, irrigated; 4s-4,
nonirrigated

MLRA: 17

Ecological site: Fine loamy

Vegetative soil group: C

303—Damluis gravelly clay loam, 2 to 8
percent slopes

Setting

Landform: Uplifted dissected terraces
Elevation: 200 to 400 feet

Slope features: Undulating to gently rolling
Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 280 days
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Composition

Damluis gravelly clay loam and similar soils: 85
percent
Dissimilar inclusions: 15 percent

Characteristics of the Damiluis soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer: And upper part of subsoil
0 to 20 inches—dark grayish brown gravelly clay
loam
Subsoil:
20 to 48 inches—dark grayish brown and brown
gravelly clay
48 to 58 inches—brown gravelly clay loam
Substratum:
58 to 60 inches—strong brown very gravelly sandy
clay loam
Depth class: Very deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: High
Most restrictive permeability: Slow
Intake family: 0.5
Surface runoff: Low to high
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Slight
Corrosivity class: Steel—high; concrete—Ilow

Minor Components

Dissimilar inclusions:

* Arburua soils on higher positions

* Chaqua soils on higher positions

* Zacharias soils on lower positions

* Fine textured soils that are very gravelly throughout
* Areas that have been severely cut and filled
Similar inclusions:

* Damluis soils on 8 to 15 percent slopes on slightly
higher positions

* Areas with a surface layer of very gravelly clay
loam

Use and Management
Irrigated Crops

Commonly grown crops: Orchard crops

Major management factors: Slope, runoff, surface rock
fragments, restricted permeability

* Alltillage should be on the contour or across the

slope.

Soil Survey

* Surface rock fragments cause rapid wear of tillage
equipment.

* The restricted permeability requires proper
irrigation design with a low application rate and a
longer application period to prevent stand
deterioration.

* Returning crop residue to the soil or regularly adding
other organic matter improves fertility, reduces
crusting, and increases the water intake rate.

* Sprinkler and drip irrigation systems are suited to
this unit.

* Use of this method permits the even, controlled
application of water, and reduces runoff.

Livestock Grazing

Common plants on the Damluis soil: Soft chess,
filaree, wild oats

Major management factors: Gravelly moderately fine
surface layer

* Trampling by livestock can occur when the soil is

too wet, which reduces productivity and increases

runoff.

Homesite Development

Major management factors: Slope, hazard of water
erosion, shrink-swell, restricted permeability, low
strength

* Excavation for roads and buildings increases the

hazard of water erosion.

* During construction all bare ground should be

mulched. A ground cover should be established to

prevent excessive erosion during periods of high
rainfall.

* The effect of shrinking and swelling can be

minimized by using proper engineering designs or

backfilling material that has a low shrink-swell
potential.

* Buildings and roads should be designed to offset

the limited ability of the soil in this unit to support a

load.

* The leach lines should follow the contour lines to

maintain proper grade.

* The restricted permeability decreases the

absorption capacity of the leach fields. Increasing the

size of the leach field or using a specially designed
system can overcome this limitation.

Interpretive Groups

Capability classification: 2e-4, irrigated; 4e-4,
nonirrigated

MLRA: 17

Ecological site: Fine loamy

Vegetative soil group: C
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304—Damluis gravelly clay loam, 8 to 15
percent slopes

Setting

Landform: Uplifted dissected terraces
Elevation: 200 to 400 feet

Slope features: Rolling

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 280 days

Composition

Damluis gravelly clay loam and similar soils: 85
percent
Dissimilar inclusions: 15 percent

Characteristics of the Damluis soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer: And upper part of subsoil
0 to 20 inches—dark grayish brown gravelly ciay
loam
Subsoil:
20 to 48 inches—dark grayish brown and brown
gravelly clay
48 to 58 inches—brown gravelly clay loam
Substratum:
58 to 60 inches—strong brown very gravelly sandy
clay loam
Depth class: Very deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: High
Most restrictive permeability: Slow
Intake family: 0.5
Surface runoff: Medium or high
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Moderate
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

» Arburua soils on higher positions

» Chaqua soils on higher positions

» Zacharias soils on lower positions

» Fine textured soils that are very gravelly throughout
and areas that have been severely cut and filled
Similar inclusions:

» Damluis soils on 2 to 8 percent slopes on slightly
lower positions
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* Areas with a surface layer of very gravelly clay
loam

Use and Management
Irrigated Crops

Commonly grown crops: Orchard crops

Major management factors: Slope, Hazard of water
erosion, surface rock fragments, restricted
permeability

+ All tillage should be on the contour or across the

slope.

s When soil is bare, erosion can be reduced by crop

residue management or the establishment of a cover

crop.

* Surface rock fragments cause rapid wear of tillage

equipment.

* The restricted permeability requires proper irrigation

design with a low application rate and a longer

application period to prevent stand deterioration.

* Returning crop residue to the soil or regularly adding

other organic matter improves fertility, reduces

crusting, and increases the water intake rate.

» Sprinkler and drip irrigation systems are suited to

this unit.

» Use of this method permits the even, controlled

application of water, reduces runoff, and minimizes the

risk of erosion.

Livestock Grazing

Common plants on the Damluis soil: Soft chess,
filaree, wild oats

Major management factors: Gravelly moderately fine
surface layer

» Trampling by livestock can occur when the soil is

too swet, which reduces productivity and increases

runoff.

Homesite Development

Major management factors: Slope, hazard of water
erosion, shrink-swell, restricted permeability, low
strength

* Excavation for roads and buildings increases the

hazard of water erosion. v

« During construction all bare ground should be

mulched. A ground cover should be established to

prevent excessive erosion during periods of high
rainfall.

e The effect of shrinking and swelling can be

minimized by using proper engineering designs or

backfilling material that has a low shrink-swell
potential.

« Buildings and roads should be designed to offset

the limited ability of the soil in this unit to support a

load.
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* The leach lines should follow the contour fines to
maintain proper grade.

* The restricted permeability decreases the
absorption capacity of the leach fields. Increasing the
size of the leach field or using a specially designed
system can overcome this limitation.

Interpretive Groups

Capability classification: 3e-4, irrigated; 4e-4,
nonirrigated

MLRA: 17

Ecological site: Fine loamy

Vegetative soil group: C

310—Deldota clay, 0 to 2 percent slopes
Setting

Landform: Low alluvial fans

Elevation: 90 to 300 feet

Landscape features: Drainage has been improved by
levees and reclamation projects.

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches

Mean annual temperature: 60 to 62 degrees F

Frost-free period: 260 to 280 days

Composition

Deldota clay loam and similar soils: 85 percent
Dissimilar inclusions: 15 percent

Characteristics of the Deldota soil

Parent material: Alluvium from sedimentary rock
sources

Typical profile

Surface layer:
0 to 18 inches—brown and grayish brown clay
Subsoil:
18 to 23 inches—yellowish brown clay
23 to 60 inches—light yellowish brown and
yellowish brown clay and clay loam
Depth class: Very deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Somewhat poorly drained
Water table: 3.5 to 5 feet below the soil surface, from
December through March
Kind of water table: Perched
Avaijlable water capacity: High
Most restrictive permeability: Slow
Intake family: 0.1
Surface runoff: Negligible to medium
Highest shrink swell potential: High

Soi! Survey

Hazard of flooding: None

Hazard of water erosion in bare areas: Slight
Hazard of soil blowing in bare areas: Slight
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

¢ Capay soils in concave positions

* Dosamigos soils on lower positions

« Stomar soils on higher positions

* Vernalis soils on higher positions
Similar inclusions:

« Areas with a surface layer of clay loam

Use and Management
Irrigated Crops

Commonly grown crops: Row and field crops

Major management factors: High water table, fine
surface texture, restricted permeability

+ Irrigation must be carefully managed to avoid raising

the water table.

» The soil is too sticky to cultivate when it is wet and is

too hard to cultivate when it is dry.

* The restricted permeability requires proper irrigation

design with a low application rate and a longer

application period to prevent stand deterioration.

* Returning crop residue to the soil or regularly adding

other organic matter improves fertility, reduces

crusting, and increases the water intake rate.

* Furrow, border, and sprinkler irrigation systems are

suited to this unit.

Homesite Development

Major management factors: High water table, shrink-
swell, restricted permeability, low strength.

* Because of the wetness of the soil profile in the

winter and early spring months, a drainage system

should be developed around the foundation.

* The effect of shrinking and swelling can be

minimized by using proper engineering designs or

backfilling material that has a low shrink-swell

potential.

e Buildings and roads should be designed to offset

the limited ability of the soil in this unit to support a

load.

« When septic tanks are used, a high water table limits

the absorption capacity of the leach field. A mounded

leach field or other specialized leach field can

overcome this limitation.

» The restricted permeability decreases the

absorption capacity of the leach fields. Increasing the

size of the leach field or using a specially designed

system can overcome this limitation.
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Interpretive Groups

Capability classification: 2w-5, irrigated; 4w-5,
nonirrigated

MLRA: 17

Vegetative soil group: C

320—Dosamigos clay iloam, 0 to 2 percent
slopes

Setting

Landform: Low alluvial fans

Elevation: 90 to 180 feet

Landscape features: Redoximorphic features in the
profile indicate a somewhat poorly drained soil.
However, levees and reclamation projects have
lowered the water table.

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches

Mean annual temperature: 60 to 62 degrees F

Frost-free period: 260 to 280 days

Composition

Dosamigos clay loam and similar soils: 85 percent
Dissimilar inclusions: 15 percent

Characteristics of the Dosamigos soil

Parent material: Alluvium from sedimentary rock
sources

Typical profile

Surface layer:
0 to 15 inches—grayish brown clay loam
Subsoil:
15 to 42 inches—brown clay
Substratum:
42 to 60 inches—pale brown and light yellowish
brown clay loam
Depth class: Very deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Somewhat poorly drained
Water table: 3.5 to 5 feet below the soil surface, from
December through March
Kind of water table: Perched
Available water capacity: High
Most restrictive permeability: Very slow
Intake family: 0.1
Surface runoff: Negligible to high
Salinity:
0to 15 inches—0to 2
15to0 42 inches—21t0 8
42 to 60 inches—2 to 16
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Sodicity (SAR):
0 to 15 inches—51to 10
15 to 42 inches—10 to 30
42 to 60 inches—10 to 30
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Slight
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

¢ Capay soils in concave positions

¢ Deldota soils on similar positions

¢ Stomar soils on higher positions

» Vernalis soils on higher positions

Similar inclusions:

» Dosamigos soils that lack a perched water table
» Areas with a surface layer of clay

Use and Management
Irrigated Crops

Commonly grown crops: Row and field crops

Major management factors: High water table, fine
surface texture, sodicity and salinity, restricted
permeability

* Irrigation water needs to be applied carefully to

prevent the buildup of a depth to water table.

» The soil is too sticky to cultivate when it is wet and is

too hard to cultivate when it is dry.

* Intensive management is required to reduce the

salinity and maintain soil productivity.

» Sodicity and salinity limitations can be overcome by

toxic salt reduction and the application of soil

amendments.

» The restricted permeability requires proper irrigation

design with a low application rate and a longer

application period to prevent stand deterioration.

» Returning crop residue to the soil or regularly adding

other organic matter improves fertility, reduces

crusting, and increases the water intake rate.

¢ Furrow, border, and sprinkler irrigation systems are

suited to this unit.

Homesite Development

Major management factors: High water table, sodicity
and salinity, shrink-swell, restricted permeability,
low strength

» Because of the wetness of the soil profile in the

winter and early spring months, a drainage system

should be developed around the foundation.

« Salt-tolerant species are most suitable for planting.

» The effect of shrinking and swelling can be
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minimized by using proper engineering designs or
backfilling material that has a low shrink-swell
potential.

¢ Buildings and roads should be designed to offset the
limited ability of the soil in this unit to support a load.

* When septic tanks are used, a high water table limits
the absorption capacity of the leach field. A mounded
leach field or other specialized leach field can
overcome this limitation

* The restricted permeability decreases the
absorption capacity of the leach fields. Increasing the
size of the leach field or using a specially designed
system can overcome this limitation

Interpretive Groups

Capability classification: Dosamigos—3w-6, irrigated;
6w, nonirrigated

MLRA:17

Vegetative soil group: F

330—Pedcat clay loam, 0 to 2 percent
slopes, rarely flooded

Setting

Landform: Low alluvial fans

Landscape features: Redoximorphic features in the
profile indicate a poorly drained soil. However,
levees and reclamation projects have lowered the
water table.

Elevation: 60 to 90 feet

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches

Mean annual temperature: 60 to 62 degrees F

Frost-free period: 260 to 280 days

Composition

Pedcat clay loam and similar soils: 90 percent
Dissimilar inclusions: 10 percent

Characteristics of the Pedcat soil

Parent material: Alluvium from sedimentary rock
sources

Typical profile

Surface layer:
0 to 7 inches—dark grayish brown and grayish
brown clay loam

Subsoil:
7 to 25 inches—brown and yellowish brown clay
25 to 51 inches—yellowish brown and light
yellowish brown clay loam

Soil Survey

Substratum:
51 to 60 inches—light yellowish brown stratified
sandy clay loam to clay
Depth class: Very deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Poorly drained
Water table: 3.5 to 5 feet below the soil surface, from
December through March
Kind of water table: Apparent
Available water capacity: Moderate
Most restrictive permeability: Very slow
Intake family: 0.5
Surface runoff: Low to high
Salinity:
0to 7 inches—0to 2
7 to 25 inches—0 to 4
2510 51 inches—8to 16
51 to 60 inches—0 to 4
Sodicity (SAR):
0to 7 inches—0to 2
7 to 25 inches—2to 5
25to 51 inches—12 to 50
51 to 60 inches—5 to 12
Highest shrink swell potential: High
Hazard of flooding: Rare, for brief periods, from
October through April
Hazard of water erosion in bare areas: Slight
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

¢ Clear Lake soils on slightly lower positions
* Columbia soils on lower positions

» Dospalos soils on slightly lower positions
Similar inclusions:

* Areas with a surface layer of clay

Use and Management
Irrigated Crops

Commonly grown crops: Row and field crops

Major management factors: High water table, fine
textured surface, sodicity and salinity, restricted
permeability

* Irrigation must be carefully managed to avoid raising

the water table.

* The soil is too sticky to cultivate when it is wet and is

too hard to cultivate when it is dry.

* Intensive management is required to reduce the

salinity and maintain soil productivity.

* Sodicity and salinity limitations can be overcome by

toxic salt reduction and the application of soil

amendments.

* The restricted permeability requires an irrigation
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design with low application rates and longer
application periods to prevent stand deterioration and
invasion of hydrophytic plants.

¢ Returning crop residue to the soil or regularly
adding other organic matter improves fertility,
reduces crusting, and increases the water intake rate.
» Furrow, border, corrugation and sprinkler irrigation
systems are suited to this unit.

Homesite Development

Major management factors: Flooding, high water table,
low strength, sodicity and salinity, restricted
permeability, shrink-swell potential

* Flooding can occur during the winter and early

spring months. The foundation should be taller than

normal or the buildings located on the highest
elevations. Water should be intercepted by drainage
ditches or a drainage system should be developed
around the foundation.

» Because of the wetness of the soil profile in the

winter and early spring months, a drainage system

should be developed around the foundation.

* Buildings and roads should be designed to offset the

limited ability of the soil in this unit to support a load.

« Sodicity and salinity limitations can be overcome by

toxic salt reduction and the application of soil

amendments.

» The effect of shrinking and swelling can be

minimized by using proper engineering designs or

backfilling material that has a low shrink-swell
potential.

» When septic tanks are used, a high water table limits

the absorption capacity of the leach field. A mounded

leach field or other specialized leach field can
overcome this limitation.

* The restricted permeability decreases the

absorption capacity of the leach fields. Increasing the

size of the leach field or using a specially designed
system can overcome this limitation.

Interpretive Groups

Capability classification: 3w-6, irrigated; 4w-6,
nonirrigated

MLRA: 17

Ecological site: Loamy saline alkali

Vegetative soil group: F

331—Pedcat clay loam, 0 to 2 percent
slopes

Setting

Landform: Low alluvial fans
Landscape features: Redoximorphic features in the
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profile indicate a poorly drained soil. However,
levees and reclamation projects have lowered the
water table.

Elevation: 70 to 90 feet

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches

Mean annual temperature: 60 to 62 degrees F

Frost-free period: 260 to 280 days

Composition

Pedcat clay loam and similar soils: 90 percent
Dissimilar inclusions: 10 percent

Characteristics of the Pedcat soil

Parent material: Alluvium from sedimentary rock
sources

Typical profile

Surface layer:
0 to 7 inches—dark grayish brown and grayish
brown clay loam
Subsoil:
7 to 25 inches—brown clay
25 to 51 inches—yellowish brown and light
yellowish brown clay loam
Substratum:
51 to 60 inches—light yellowish brown stratified
sandy clay loam to clay
Depth class: Very deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Poorly drained
Water table: 3.5 to 5 feet from December through
March
Kind of water table; Apparent
Available water capacity: Moderate
Most restrictive permeability: Very slow
Intake family: 0.5
Surface runoff: Low to high
Salinity:
0to7 inches—0to 2
7 to 25 inches—0 to 4
25to 51 inches—8 o 16
51 to 60 inches—0 to 4
Sodicity (SAR):
0to7 inches—0to 2
7 to 25 inches—2 10 5
25 to 51 inches—12 to 50
51 to 60 inches—5 to 12
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Slight
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Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

s Clear Lake soils on slightly lower positions
» Columbia soils on lower positions

¢ Dospalos soils on slightly lower positions
Similar inclusions:

» Areas with a surface layer of clay

Use and Management
Irrigated Crops

Commonly grown crops: Row and field crops

Major management factors: High water table, fine
textured surface, sodicity and salinity, restricted
permeability

« Irrigation must be carefully managed to avoid raising

the water table

» The soil is too sticky to cultivate when it is wet and is

too hard to cultivate when it is dry.

« Intensive management is required to reduce the

salinity and maintain soil productivity.

* Sodicity and salinity limitations can be overcome by

toxic salt reduction and the application of soil

amendments.

» The restricted permeability requires an irrigation

design with low application rates and longer

application periods to prevent stand deterioration and

invasion of hydrophytic plants.

 Returning crop residue to the soil or regularly adding

other organic matter improves fertility, reduces

crusting, and increases the water intake rate.

= Furrow, border, corrugation and sprinkler irrigation

systems are suited to this unit.

Homesite Development

Major management factors: High water table, low
strength, sodicity and salinity, restricted
permeability, shrink-swell potential

» Because of the wetness of the soil profile in the

winter and early spring months, a drainage system

should be developed around the foundation.

* Buildings and roads should be designed to offset

the limited ability of the solil in this unit to support a

load.

« Sodicity and salinity limitations can be overcome by

toxic salt reduction and the application of solil

amendments.

* The effect of shrinking and swelling can be

minimized by using proper engineering designs or

backfilling material that has a low shrink-swell
potential.

* When septic tanks are used, a high water table limits

Soil Survey

the absorption capacity of the leach field. A mounded
leach field or other specialized leach field can
overcome this limitation.

¢ The restricted permeability decreases the
absorption capacity of the leach fields. Increasing the
size of the leach field or using a specially designed
system can overcome this limitation.

Interpretive Groups

Capability classification: 3w-6, irrigated; 4w-6,
nonirrigated

MLRA: 17

Vegetative soil group: F

340—Carranza-Woo complex, 0 to 2
percent slopes

Setting

Landform: Alluvial fans

Elevation: 150 to 240 feet

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 280 days

Composition

Carranza gravelly clay loam and similar soils: 45
percent

Woo clay loam and similar soils: 25 percent

Dissimilar inclusions: 30 percent

Characteristics of the Carranza Soil

Parent material: Alluvium dominantly from sedimentary
rock

Typical profile

Surface layer:
0 to 10 inches—brown gravelly clay loam
Subsoil:
10 to 38 inches—brown gravelly clay loam
Substratum:
38 to 60 inches—yellowish brown stratified
extremely gravelly sandy loam to loamy sand
Depth class: Very deep
Depth to bedrock: Greater than 60 inches
Depth to unconsolidated material with rock fragments:
35 to 40 inches
Natural drainage class: Well drained
Available water capacity: Moderate
Most restrictive permeability: Moderate over rapid
substratum
Intake family: 0.5
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Surface runoff: Negligible to low

Highest shrink swell potential: Moderate

Hazard of water erosion in bare areas: Slight
Corrosivity class: Steel—moderate; concrete—low

Characteristics of the Woo Soil
Parent material: Alluvium from sedimentary rock
Typical profile

Surface layer:
0 to 19 inches—brown clay loam
Subsurface layer:
19 to 41 inches—yellowish brown clay loam
Substratum:
41 to 62 inches—stratified pale brown gravelly
sandy loam
Depth class: Very deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: High
Most restrictive permeability: Moderately slow over
moderately rapid substratum
Intake family: 0.5
Surface runoff: Negligible to low
Highest shrink swell potential: Low
Hazard of water erosion in bare areas: Slight
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

» Xerofluvents

e Xerorthents

« Zacharias clay loam

Similar inclusions:

« Carranza soils without an extremely gravelly
substratum

* Woo soils without an extremely gravelly substratum

Use and Management
Irrigated Crops

Commonly grown crops: Apricots, walnuts,
cantaloupe, cotton, and plums

Major management factors: Carranza—surface rock
fragments, coarse textured underlying material;
Woo—few limitations

« Surface rock fragments cause rapid wear of tillage

equipment.

« The high percentage of gravel in Carranza soil

reduces the amount of moisture available for plant

growth.

* Soils with coarse textured underlying material

require short and frequent irrigation cycles to prevent
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deep percolation losses and ground water
contamination.

Homesite Development

Major management factors: Carranza—low strength;
Woo—rpoor filter, low strength

* Buildings and roads should be designed to offset the

limited ability of the soil in this unit to support a load.

» The coarse texture limits filtering capacity.

Inadequately filtered effluent can contaminate the

surface or ground water. Special designs can

overcome this limitation

* As the density of homesites increase, a community

disposal system should be considered.

Interpretive Groups

Capability classification: 2s-11, irrigated; 4s-11,
nonirrigated

MLRA: 17

Vegetative soil group: C

350—Woo loam, 0 to 2 percent slopes

Setting

Landform: Alluvial fans

Elevation: 90 to 150 feet

Slope features: Nearly level

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 280 days

Composition

Woo loam and similar soils: 85 percent
Dissimilar inclusions: 15 percent

Characteristics of the Woo Soil

Parent material: Alluvium dominantly from sedimentary
rock

Typical profile

Surface layer:
0 to 16 inches—brown loam
Substratum:
16 to 67 inches—yellowish brown clay loam and
light yellowish brown loam
Depth class: Very deep
Depth to bedrock: Greater than 60 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: High
Most restrictive permeability: Moderately slow
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Intake family: 0.5

Surface runoff: Low

Highest Shrink-swell potential: Moderate
Hazard of flooding: None

Hazard of water erosion in bare areas: Slight
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

» Carranza soils with an extremely gravelly substratum
» Xerofluvents

» Xerorthents

» Zacharias clay loam

Similar inclusions:

* Woo soils with an extremely gravelly substratum

Use and Management
Irrigated Crops

Commonly grown crops: Apricots, walnuts,
cantaloupe, cotton, and plums
Major management factors: Few limitations

Homesite Development

Major management factors: Restricted permeability,
low strength

* The restricted permeability decreases the

absorption capacity of the leach fields. Increasing the

size of the leach field or using a specially designed

system can overcome this limitation.

* Buildings and roads should be designed to offset

the limited ability of the soil in this unit to support a

load.

Interpretive Groups

Capability classification: 1, irrigated; 4c—11,
nonirrigated

MLRA: 17

Vegetative soil group: D

400—Alo-Vaquero complex, 8 to 30
percent slopes

Setting

Landform: Mountains (figure 8)

Elevation: 800 to 1,600 feet

Slope features: Steep

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 13 inches
Mean annual temperature: 60 to 62 degrees
Frost-free period: 260 to 270 days

Composition

Alo clay and similar soils: 45 percent

Soil Survey

Vaquero clay and similar soils: 40 percent
Dissimilar inclusions: 15 percent

Characteristics of the Alo soil
Parent material: Shale
Typical profile

Surface layer:
0 to 12 inches—dark grayish brown clay
Subsoil:
12 to 35 inches—grayish brown clay
Bedrock:
35 inches—brown highly weathered shale
Depth class: Moderately deep
Depth to bedrock: 24 to 40 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Moderate
Most restrictive permeability: Slow
Surface runoff: Medium to very high
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Moderate to
severe
Corrosivily class: Steel—high; concrete—low

Characteristics of the Vaquero soil
Parent material: Shale

Typical profile

Surface layer:

0 to 6 inches—grayish brown clay
Subsoil:

6 to 35 inches—brown clay
Bedrock:

35 inches—variegated light gray and grayish
brown highly weathered shale

Depth class: Moderately deep

Depth to bedrock: 20 to 40 inches

Natural drainage class: Well drained

Water table: Greater than 6 feet

Available water capacity: Low

Most restrictive permeability: Slow

Surface runoff: Medium to very high

Highest shrink swell potential: Very high

Hazard of flooding: None

Hazard of water erosion in bare areas: Moderate to
severe

Corrosivity class: Steel—high; concrete— high

Minor Components

Dissimilar inclusions:
* Arburua soils on convex positions near the top of
slopes
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Figure 8.—Soil slipping in an area of Alo-Vaquero complex, 8 to 30 percent slopes, on a mountain.

« Wisflat soils on convex positions near the top of
slopes

« San Timoteo soils on convex positions near the top
of slopes

Similar inclusions:

» Soils that have a surface layer of silty clay

Use and Management
Livestock Grazing

Common plants: Wild oats, soft chess, filaree,
burclover

Major management factors: Hazard of water erosion,
fine surface texture, shrink-swell

» Loss of the surface layer results in a severe

decrease in productivity and in the potential of the soil

to produce plants suitable for grazing.

» Grazing should be controlled so that desirable

vegetation, such as soft chess, is maintained and

enough vegetation is left standing to protect the soil

from erosion.

» Because of the fine surface texture, trampling by

livestock can occur when the sail is too wet, which

reduces productivity and increases runoff.

= Areas of this unit are difficult to fence.
* High shrinking and swelling of the soil can cause the
tilting or lifting out of fence posts.

Homesite Development

Major management factors: Slope, hazard of water
erosion, depth to rock, shrink-swell, slumping,
restricted permeability, low strength

» During construction all bare ground should be

mulched. A ground cover should be established to

prevent excessive erosion during periods of high
rainfall.

» The effect of shrinking and swelling can be

minimized by using proper engineering designs or

backfilling material that has a low shrink-swell
potential.

« Cutbanks are not stable and are subject to

slumping.

« Buildings and roads should be designed to offset the

limited ability of the soil in this unit to support a load.

* The leach lines should follow the contour lines to

maintain proper grade.

» The depth to rock decreases soil depth for the

filtering capacity of the leach fields or can prevent their
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placement. If the leach lines are placed too close to
the bedrock, ground water may be contaminated by
the effluent.

« Onsite investigation is needed to identify areas
where the soil is deep enough for septic tank
absorption fields.

» The restricted permeability decreases the
absorption capacity of the leach fields. Increasing the
size of the leach field or using a specially designed
system can overcome this limitation.

Interpretive Groups

Capability classification: 4e-3, nonirrigated
MLRA: 15

Ecological site: Clayey

Vegetative soifl group: G

401—Alo-Vaquero complex, 30 to 50
percent slopes

Setting

Landform: Mountains

Elevation: 800 to 1,600 feet

Slope features: Steep

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 13 inches
Mean annual temperature: 60 to 62 degrees
Frost-free period: 260 to 270 days

Composition

Alo clay and similar soils: 45 percent
Vaqguero clay and similar soils: 40 percent
Dissimilar inclusions: 15 percent

Characteristics of the Alo soil
Parent material: Shale
Typical profile

Surface layer:
0 to 12 inches—dark grayish brown clay
Subsoil:
12 to 35 inches—grayish brown clay
Bedrock:
35 inches—brown highly weathered shale
Depth class: Moderately deep
Depth to bedrock: 24 to 40 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Moderate
Most restrictive permeability: Slow
Surface runoff: High or very high
Highest shrink swell potential: High

Soil Survey

Hazard of flooding: None
Hazard of water erosion in bare areas: Severe
Corrosivity class: Steel—high; concrete—low

Characteristics of the Vaquero soil
Parent material: Shale

Typical profile

Surface layer:

0 to 6 inches—grayish brown clay
Subsoil:

6 to 35 inches—brown clay
Bedrock:

35 inches—variegated light gray and grayish
brown highly weathered shale

Depth class: Moderately deep

Depth to bedrock: 20 to 40 inches

Natural drainage class: Well drained

Water table: Greater than 6 feet

Available water capacity: Low

Most restrictive permeability: Slow

Surface runoff: High or very high

Highest shrink swell potential: Very high

Hazard of flooding: None

Hazard of water erosion in bare areas: Severe

Corrosivity class: Steel—high; concrete— high

Minor Components

Dissimilar inclusions:

¢ Arburua soils on convex positions near the top of
slopes

» Wisflat soils on convex positions near the top of
slopes

* San Timoteo soils on convex positions near the top
of slopes

Similar inclusions:

e Alo on 15 to 30 percent slopes on slightly lower
positions

« Vaquero soils on 15 to 30 percent slopes on slightly
lower positions

* Soils that have a surface layer of silty clay

Use and Management
Livestock Grazing

Common plants: Wild oats, soft chess, filaree,
burclover

Major management factors: Hazard of water erosion,
fine surface texture, shrink-swell

* Loss of the surface layer results in a severe

decrease in productivity and in the potential of the soil

to produce plants suitable for grazing.

» Grazing should be controlled so that desirable
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vegetation, such as soft chess, is maintained and
enough vegetation is left standing to protect the soil
from erosion.

» Because of the fine surface texture, trampling by
livestock can occur when the soil is too wet, which
reduces productivity and increases runoff.

« Areas of this unit are difficult to fence.

* High shrinking and swelling of the soil can cause the
tilting or lifting out of fence posts.

Homesite Development

Major management factors: Slope, hazard of water
erosion, depth to rock, shrink-swell, slumping,
restricted permeability, low strength

» During construction all bare ground should be

muiched. A ground cover should be established to

prevent excessive erosion during periods of high
rainfall.

» The effect of shrinking and swelling can be

minimized by using proper engineering designs or

backfilling material that has a low shrink-swell
potential.

« Cutbanks are not stable and are subject to slumping.

» Buildings and roads should be designed to offset the

limited ability of the soil in this unit to support a load.

« The leach lines should follow the contour lines to

maintain proper grade.

« The depth to rock decreases soil depth for the

filtering capacity of the leach fields or can prevent their

placement. If the leach lines are placed too close to
the bedrock, ground water may be contaminated by
the effluent.

« Onsite investigation is needed to identify areas

where the soil is deep enough for septic tank

absorption fields.

* The restricted permeability decreases the

absorption capacity of the leach fields. Increasing the

size of the leach field or using a specially designed
system can overcome this limitation.

Interpretive Groups

Capability classification: 6e, nonirrigated
MLRA: 15

Ecological site: Clayey

Vegetative soil group: G

410—Ayar clay, 30 to 50 percent slopes
Setting

Landform: Foothills

Elevation: 300 to 900 feet

Slope features: Steep

Vegetation: Annual grasses and forbs
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Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 280 days

Composition

Ayar clay and similar soils: About 85 percent
Dissimilar inclusions: 15 percent

Characteristics of the Ayar soil
Parent material: Calcareous shale and sandstone
Typical profile

Surface layer:
0 to 15 inches—grayish brown clay
Subsoil:
15 to 26 inches—grayish brown clay
26 to 47 inches—yellowish brown clay
Bedrock:
47 inches—strongly weathered shale
Depth class: Deep
Depth to bedrock: 40 to 60 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Moderate
Most restrictive permeability: Slow
Surface runoff: High or very high
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Severe
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

¢ Arburua loam on sideslopes

* Damluis clay, 2 to 8 percent slopes, on toe slopes
¢ Franciscan sandy loam on sideslopes

» Wisflat sandy loam on ridges

e Oneil silt loam on sideslopes

Similar inclusions:

* Ayar clay, 5 to 30 percent slopes

Use and Management
Livestock Grazing

Common plants: Red brome, filaree, needigrass,
clover

Major management factors: Slope, water erosion
hazard, fine surface texture

« [f the soil is grazed to a bare condition, the loss of

the surface layer by water erosion results in a severe

decrease in productivity and in the potential of the soil

to produce vegetation suitable for grazing.

* Slope may limit access of equipment and some

classes of livestock. Fencing, water development, and

forage supplements can improve livestock distribution.
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Proper grazing management is necessary to maintain
sufficient cover to control erosion.

» Proper grazing management is necessary to
maintain sufficient cover to control erosion.

* Trampling by livestock can occur when the soil is too
wet, which reduces productivity and increases runoff.

Interpretive Groups

Capability classification: 6e, nonirrigated
MLRA: 15

Ecological site: Clayey low elevation
Vegetative soil group: D

420—Ayar-Oneil complex, 30 to 50
percent slopes

Setting

Landform: Foothills

Elevation: 300 to 900 feet

Slope features: Steep

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 280 days

Composition

Ayar clay and similar inclusions: About 50 percent
Oneil silt loam and similar inclusions: About 35 percent
Dissimilar inclusions: 15 percent

Characteristics of the Ayar soil
Parent material: Calcareous shale and sandstone
Typical profile

Surface layer:
0 to 15 inches—grayish brown clay
Subsaoil:
15 to 47 inches—grayish brown and yellowish
brown clay
Bedrock:
47 inches—strongly weathered shale
Depth class: Deep
Depth to bedrock: 40 to 60 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Moderate
Most restrictive permeability: Slow
Surface runoff: High or very high
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Severe
Corrosivity class: Steel—high; concrete—low

Scil Survey

Characteristics of the Oneil soil
Parent material: Calcareous shale and sandstone
Typical profile

Surface layer:
0 to 14 inches—brown silt loam
Subsoil:
14 to 30 inches—dark yellowish brown and
yellowish brown silt loam
Bedrock:
30 inches—unweathered calcareous sandstone
Depth class: Moderately deep
Depth to bedrock: 20 to 40 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Moderate
Most restrictive permeability: Moderately slow
Surface runoff: Moderate to high
Highest shrink swell potential: Moderate
Hazard of flooding: None
Hazard of water erosion in bare areas: Severe
Corrosivity class: Steel—moderate; concrete—low

Minor Components

Dissimilar inclusions:

» Arburua loam on sideslopes

¢ Damluis clay, 2 to 8 percent slopes, on toe slopes
* Franciscan sandy loam on sideslopes

* Wisflat sandy loam on sideslopes

Similar inclusions:

* Ayar clay, 5 to 30 percent slopes

* Oneil silt loam, 15 to 30 percent slopes

Use and Management
Livestock Grazing

Common plants: Ayar—red brome, filaree, needlgrass,
clover; Oneil—soft chess, wild cats, filaree, ripgut
brome

Major management factors: Ayar—slope, water
erosion hazard, fine surface texture; Oneil—
slope, water erosion hazard

» Slope may limit access of equipment and some

classes of livestock. Fencing, water development,

and forage supplements can improve livestock
distribution.

« [f the soil is grazed to a bare condition, the loss of

the surface layer by water erosion results in a severe

decrease in productivity and in the potential of the saoil
to produce vegetation suitable for grazing.

¢ Proper grazing management is necessary to

maintain sufficient cover to control erosion.

¢ Trampling by livestock can occur when the soil is
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too wet, which reduces productivity and increases
runoff.

Interpretive Groups

Capability classification: Ayar—6e, nonirrigated;
Oneil—7e, nonirrigated

MLRA: 15

Ecological site: Ayar—clayey low elevation; Oneil—
Fine loamy

Vegetative soil group: Ayar—C; Oneil—F

430—Vaquero-Carbona complex, 8 to 30
percent slopes

Setting

Landform: Vaquero—mountains; Carbona—sideslopes
of uplifted dissected terraces

Elevation: 400 to 1,200 feet

Slope features: Rolling to hilly

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 13 inches

Mean annual temperature: 60 to 62 degrees

Frosi-free period: 250 to 270 days

Composition

Vaquero clay and similar soils: 50 percent
Carbona clay loam and similar soils: 35 percent
Dissimilar inclusions: 15 percent

Characteristics of the Vaquero soil
Parent material: Shale

Typical profile

Surface layer:

0 to 6 inches—grayish brown clay
Subsoil:

6 to 35 inches—brown clay
Bedrock:

35 inches—variegated light gray and grayish
brown highly weathered shale

Depth class: Moderately deep

Depth to bedrock: 20 to 40 inches

Natural drainage class: Well drained

Water table: Greater than 6 feet

Available water capacity: Low

Most restrictive permeability: Slow

Surface runoff: Medium to very high

Highest shrink swell potential: High

Hazard of flooding: None

Hazard of water erosion in bare areas: Moderate to
severe
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Corrosivity class: Steel—high; concrete— high

Characteristics of the Carbona soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 15 inches—dark grayish brown clay loam
Subsurface layer:
15 to 24 inches—dark grayish brown clay
Subsoil:
24 to 50 inches—brown and yellowish brown clay
Substratum:
50 to 60 inches—yellowish brown clay loam
Depth class:Very deep
Natural drainage class: Well drained
Depth to bedrock: Greater than 5 feet
Water table: Greater than 6 feet
Available water capacity: High
Most restrictive permeability: Slow
Intake family: 0.5
Surface runoff: Medium to very high
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Moderate to
severe
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

« Arburua soils on convex positions near the top of
slopes

« Wisflat soils on convex positions near the top of
slopes

« San Timoteo soils on convex positions near the top
of slopes

« Very deep medium textured soils on alluvial fans

« Areas dissected by deep gullies with seeps

« Severely eroded shallow medium textured soils on
similar positions

Similar inclusions:

« Soils that have a surface layer of silty clay

Use and Management
Livestock Grazing

Common plants: Vaquero—wild oat, soft chess, filaree,
burclover; Carbona—wild oat, Mediterranean
barley, filaree, burclover

Major management factors: Hazard of water erosion,
fine surface texture, shrink-swell

« Loss of the surface layer results in a severe
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decrease in productivity and in the potential of the soil
to produce plants suitable for grazing.

* Grazing should be controlled so that desirable
vegetation, such as soft chess, is maintained and
enough vegetation is left standing to protect the soil
from erosion.

* Because of the fine surface texture, trampling by
livestock can occur when the soil is too wet, which
reduces productivity and increases runoff.

* Areas of this unit are difficult to fence.

* High shrinking and swelling of the soil can cause the
tilting or lifting out of fence posts.

Homesite Development

Major management factors: Vaquero—slope,
hazard of water erosion, depth to rock, shrink-
swell, slumping, restricted permeability, low
strength; Carbona—slope, hazard of water
erosion, shrink-swell, restricted permeability, low
strength
* During construction all bare ground should be
mulched. A ground cover should be established to
prevent excessive erosion during periods of high
rainfall.
* The effect of shrinking and swelling can be
minimized by using proper engineering designs or
backfilling material that has a low shrink-swell
potential.
* Cutbanks are not stable and are subject to
slumping.
* Buildings and roads should be designed to offset
the limited ability of the soil in this unit to support a
load.
* The leach lines should follow the contour lines to
maintain proper grade.
* The depth to rock decreases soil depth for the
filtering capacity of the leach fields or can prevent their
placement. If the leach lines are placed too close to
the bedrock, ground water may be contaminated by
the effluent.
* Onsite investigation is needed to identify areas
where the soil is deep enough for septic tank
absorption fields.
* The restricted permeability decreases the
absorption capacity of the leach fields. Increasing the
size of the leach field or using a specially designed
system can overcome this limitation.

Interpretive Groups

Capability classification: 4e-3, nonirrigated
MLRA:15and 17

Ecological site: Clayey

Vegetative soil group: Vaquero—G; Carbona—C

Soil Survey

500—Wisflat-Arburua-San Timoteo
complex, 30 to 50 percent slopes

Setting

Landform: Mountains

Elevation: 500 to 2,300 feet

Slope features: Steep

Vegetation: Annual grasses, forbs, and perennial
shrubs

Mean annual precipitation: 10 to 13 inches

Mean annual temperature: 60 to 62 degrees

Frost-free period: 260 to 280 days

Composition

Wisflat sandy loam and similar soils: 35 percent
Arburua loam and similar soils: 30 percent

San Timoteo sandy loam and similar soils: 20 percent
Dissimilar inclusions: 15 percent

Characteristics of the Wisflat soil
Parent material: Sandstone
Typical profile

Surface layer:
0 to 5 inches—pale brown sandy loam
Underlying material:
5 to 10 inches—light yellowish brown sandy loam
Bedrock:
10 to 13 inches—light yeliowish brown strongly
weathered sandstone
13 inches—light gray hard sandstone
Depth class: Shallow
Depth to bedrock: 10 to 20 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Very low
Most restrictive permeability: Moderately rapid
Surface runoff: Very high
Highest shrink swell potential: Low
Hazard of flooding: None
Hazard of water erosion in bare areas: Severe
Corrosivity class: Steel—high; concrete—low

Characteristics of the Arburua soil
Parent material: Calcareous sandstone
Typical profile

Surface layer:
0 to 6 inches—grayish brown loam

Subsoil:
6 to 22 inches—grayish brown and light brownish
gray loam
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Bedrock:
22 to 24 inches—Ilight gray strongly weathered
calcareous sandstone
24 inches—white hard calcareous sandstone
Depth class: Moderately deep
Depth to bedrock: 20 to 40 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Avaijlable water capacity: Low
Most restrictive permeability: Moderate
Surface runoff: Medium or high
Highest shrink swell potential: Moderate
Hazard of flooding: None
Hazard of water erosion in bare areas: Severe
Corrosivity class: Steel—high; concrete—low

Characteristics of the San Timoteo soil
Parent material: Calcareous sandstone
Typical profile

Surface layer:
0 to 5 inches—grayish brown sandy loam
Underlying material:
5 to 22 inches—brown sandy loam
Bedrock:
22 inches—yellowish brown strongly weathered
calcareous sandstone
Depth class: Moderately deep
Depth to bedrock: 20 to 40 inches
Natural drainage class: Somewhat excessively
drained
Water table: Greater than 6 feet
Available water capacity: Low
Most restrictive permeability: Moderately rapid
Surface runoff: Medium
Highest shrink swell potential: Low
Hazard of flooding: None
Hazard of water erosion in bare areas: Severe
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

= Ayar soils on similar positions

« Dark gray sandy soils less than 6 inches deep to
more than 40 inches deep

« Rock outcrop on convex positions near the top of
slopes

Similar inclusions:

« Arburua soils on 50 to 75 percent slopes on slightly
higher positions and on 15 to 30 percent toe slopes
« Wisflat soils on 50 to 75 percent slopes on slightly
higher positions and on 15 to 30 percent toe slopes
« San Timoteo soils on 50 to 75 percent slopes on

99

slightly higher positions and on 15 to 30 percent toe
slopes

 Soils that have a surface layer of gravelly loam or
clay loam

Use and Management
Livestock Grazing

Common plants: Wislfat—soft chess, wild oats, filaree,
California sagebrush; Arburua—soft chess, foxtail
fescue, filaree, blue oak; San Timoteo—soft
chess, wild oats, California sagebrush

Major management factors: Wisflat—hazard of water
erosion, depth to rock, limited available water
capacity; Arburua—hazard of water erosion,
limited available water capacity; San Timoteo—
hazard of water erosion, limited available water
capacity

* Loss of the surface layer resulis in a severe
decrease in productivity and in the potential of the soil
to produce plants suitable for grazing.

 Grazing should be controlled so that desirable
vegetation, such as soft chess, is maintained and
enough vegetation is left standing to protect the soil
from erosion.

* The steep topography and the resulting runoff
reduce the amount of rainfall that enters the soil.

« Fence construction on shallow soils may require
special designs.

» The limited available water capacity makes it
important that the forage plants not be stressed too
frequently or severely during the growing season. This
will maintain the plants and maintain the moisture
throughout the growing season. Grazing frequency,
intensity, and duration can affect the composition of
the plant community.

Homesite Development

Major management factors: Wisflat—slope, hazard of
water erosion, depth to rock; Arburua—slope,
hazard of water erosion, depth to rock; San
Timoteo—slope, hazard of water erosion, depth to
rock

« During construction all bare ground should be

mulched. A ground cover should be established to

prevent excessive erosion during periods of high
rainfall.

« The leach lines should follow the contour lines to

maintain proper grade.

« Onsite investigation is needed to identify areas

where the soil is deep enough for septic tank

absorption fields.

« The depth to rock decreases soil depth for the

filtering capacity of the leach fields or can prevent their
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placement. If the leach lines are placed too close to
the bedrock, ground water may be contaminated by
the effluent.

Interpretive Groups

Capability classification: Wisflat—7e, nonirrigated;
Arburua—6e, nonirrigated; San Timoteo—®6e,
nonirrigated

MLRA: 15

Ecological site: Wisflat—coarse loamy; Arburua—fine
loamy; San Timoteo—coarse loamy

Vegetative soil group: G

501—Wisflat-Arburua-San Timoteo
complex, 50 to 75 percent slopes

Setting

Landform: Mountains

Landscape features: Gullies about 200 to 300 feet
apart are characteristic of this unit

Elevation: 500 to 2,300 feet

Slope features: Very steep

Vegetation: Annual grasses, forbs, and perennial
shrubs

Mean annual precipitation: 10 to 13 inches

Mean annual temperature: 60 to 62 degrees

Frost-free period: 260 to 280 days

Composition

Wisflat sandy loam and similar soils: 35 percent

Arburua loam and similar soils: 30 percent

San Timoteo sandy loam and similar soils: 20
percent

Dissimilar inclusions: 15 percent

Characteristics of the Wisflat soil
Parent material: Sandstone
Typical profile

Surface layer:
0 to 5 inches—pale brown sandy ioam
Underlying material:
5 to 10 inches—light yellowish brown sandy loam
Bedrock:
10 to 13 inches—light yellowish brown strongly
weathered sandstone
13 inches—light gray hard sandstone
Depth class: Shallow
Depth to bedrock: 10 to 20 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Very low
Most restrictive permeability: Moderately rapid

Soil Survey

Surface runoff: Very high

Highest shrink swell potential: Low

Hazard of flooding: None

Hazard of water erosion in bare areas: Very severe
Corrosivity class: Steel—high; concrete—low

Characteristics of the Arburua soil
Parent material: Calcareous sandstone
Typical profile

Surface layer:
0 to 6 inches— brown loam
Subsoil:
6 to 22 inches—grayish brown and light grayish
brown loam
Bedrock:
22 to 24 inches—light gray strongly weathered
calcareous sandstone
24 inches—white hard calcareous sandstone
Depth class: Moderately deep
Depth to bedrock: 20 to 40 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Low
Most restrictive permeability: Moderate
Surface runoff: High
Highest shrink swell potential: Moderate
Hazard of flooding: None
Hazard of water erosion in bare areas: Very severe
Hazard of soil blowing in bare areas: Slight
Corrosivity class: Steel—high; concrete—low

Characteristics of the San Timoteo soil
Parent material: Calcareous sandstone
Typical profile

Surface layer:
0 to 5 inches—light brownish gray sandy loam
Underlying material:
5 to 22 inches—pale brown loam
Bedrock:
22 inches—yellowish brown strongly weathered
calcareous sandstone
Depth class: Moderately deep
Depth to bedrock: 20 to 40 inches
Natural drainage class: Somewhat excessively drained
Water table: Greater than 6 feet
Available water capacity: Low
Most restrictive permeability: Moderately rapid
Surface runoff: Medium
Highest shrink swell potential: Low
Hazard of flooding: None
Hazard of water erosion in bare areas: Very severe
Hazard of soil blowing in bare areas: Slight
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Corrosivity class: Steel—high; concrete—low
Minor Components

Dissimilar inclusions:

* Ayar soils on similar positions

» Dark gray sandy soils less than 6 inches deep to
more than 40 inches deep

» Rock outcrop on convex positions near the top of
slopes

Similar inclusions:

* Arburua soils on 30 to 50 percent slopes on slightly
lower positions

» Wisflat soils on 30 to 50 percent slopes on slightly
lower positions

= San Timoteo soils on 30 to 50 percent slopes on
slightly lower positions

* Soils that have a surface layer of gravelly loam or
clay loam

Use and Management
Livestock Grazing

Common plants: Wislfat—soft chess, wild oats, filaree,
California sagebrush; Arburua—soft chess, foxtaii
fescue, filaree, blue oak; San Timoteo—soft
chess, wild oats, California sagebrush

Major management factors: Wisflat—slope, hazard of
water erosion, depth to rock, limited available
water capacity; Arburua—slope, hazard of water
erosion, limited available water capacity; San
Timoteo—slope, hazard of water erosion, limited
available water capacity

» Slope may limit access of equipment and some

classes of livestock. Fencing, water development, and

forage supplements can improve livestock distribution.

* Loss of the surface layer results in a severe

decrease in productivity and in the potential of the soil

to produce plants suitable for grazing.

» Grazing should be controlled so that desirable

vegetation, such as soft chess, is maintained and

enough vegetation is left standing to protect the soil
from erosion.

* The very steep topography and the resulting runoff

reduce the amount of rainfall that enters the soil.

* Fence construction on shallow soils may require

special designs.

* The limited available water capacity makes it

important that the forage plants not be stressed too

frequently or severely during the growing season. This
will maintain the plants and maintain the moisture
throughout the growing season. Grazing frequency,
intensity, and duration can affect the composition of
the plant community.
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Interpretive Groups

Capability classification: 7e, nonirrigated

MLRA: 15

Ecological site: Wisflat—coarse loamy; Arburua—fine
loamy; San Timoteo—coarse loamy

Vegetative soil group: G

502—Arburua-Wisflat complex, 8 to 15
percent slopes

Setting

Landform: Mountains

Elevation: 1,000 to 1,600 feet

Slope features: Rolling

Vegetation: Annual grasses and forbs.
Mean annual precipitation: 10 to 13 inches
Mean annual temperature: 60 to 62 degrees
Frost-free period: 260 to 280 days

Composition

Arburua loam and similar soils: 55 percent
Wisflat sandy loam and similar soils: 25 percent
Dissimilar inclusions: 20 percent

Characteristics of the Arburua soil
Parent material: Calcareous sandstone
Typical profile

Surface layer:
0 to 6 inches— brown loam
Subsoil:
6 to 22 inches—grayish brown and light grayish
brown loam
Bedrock:
22 to 24 inches—light gray strongly weathered
calcareous sandstone
24 inches—white hard calcareous sandstone
Depth class: Moderately deep
Depth to bedrock: 20 to 40 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Low
Most restrictive permeability: Moderate
Surface runoff: Low or medium
Highest shrink swell potential: Moderate
Hazard of flooding: None
Hazard of water erosion in bare areas: Moderate
Corrosivity class: Steel—high; concrete—low

Characteristics of the Wisflat soil

Parent material: Sandstone
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Typical profile

Surface layer:
0 to 5 inches—pale brown sandy loam
Underlying material:
5 to 10 inches—light yellowish brown sandy loam
Bedrock:
10 to 13 inches—light yellowish brown strongly
weathered sandstone
13 inches—light gray hard sandstone
Depth class: Shallow
Depth to bedrock: 10 to 20 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Very low
Most restrictive permeability: Moderately rapid
Surface runoff: Very high
Highest shrink swell potential: Low
Hazard of flooding: None
Hazard of water erosion in bare areas: Moderate
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

» Alo soils on concave positions

* Ayar soils on concave positions

¢ Zacharias soils on slightly lower positions

» Dark gray sandy soils less than 6 inches deep
* Rock outcrop on convex positions near the top of
slopes

Similar inclusions:

¢ Arburua soils on 15 to 30 percent slopes on
sideslopes

* Wisflat soils on 15 to 30 percent slopes on
sideslopes

 Soils that have a surface layer of ciay loam

Use and Management
Livestock Grazing

Common plants: Arburua—soft chess, foxtail fescue,
filaree, blue oak; Wislfat—soft chess, wild oats,
filaree, California sagebrush

Major management factors: Arburua—hazard of water
erosion; Wisflat—hazard of water erosion, depth to
rock, limited available water capacity

¢ | oss of the surface layer resulis in a severe

decrease in productivity and in the potential of the soil

to produce plants suitable for grazing.

* Grazing should be controlled so that desirable

vegetation, such as soft chess, is maintained and

enough vegetation is left standing to protect the soil
from erosion.

* Areas of this unit are difficult to fence because of the

depth to bedrock.

Soil Survey

* The limited available water capacity makes it
important that the forage plants not be stressed too
frequently or severely during the growing season. This
will maintain the plants and maintain the moisture
throughout the growing season. Grazing frequency,
intensity, and duration can affect the composition of
the plant community.

Homesite Development

Major management factors: Arburua—slope, hazard of
water erosion, depth to rock, restricted
permeability; Wisflat—slope, hazard of water
erosion, depth to rock

» Excavation for roads and buildings increases the

hazard of water erosion.

* Cuts needed to provide essentially level building

sites can expose bedrock.

* During construction all bare ground should be

mulched. A ground cover should be established to

prevent excessive erosion during periods of high
rainfall.

* The leach lines should follow the contour lines to

maintain proper grade.

» Onsite investigation is needed to identify areas

where the soil is deep enough for septic tank

absorption fields.

* Enlarging septic tank absorption fields or using

specially designed sewage disposal systems helps to

minimize the limitation caused by depth to bedrock.

* The restricted permeability decreases the

absorption capacity of the leach fields. Increasing the

size of the leach field or using a specially designed
system can overcome this limitation.

Interpretive Groups

Capability classification: Arburua—4e-8, nonirrigated;
Wisflat-7e, nonirrigated

MLRA:15

Ecological site: Arburua—fine loamy; Wisflat—coarse
loamy

Vegetative soil group: G

505—Arburua-Contra Costa-Wisflat
complex, 30 to 50 percent slopes

Setting

Landform: Mountains

Elevation: 500 to 2,300 feet

Slope features: Steep

Vegetation: Annual grasses, forbs, scattered oaks and
perennial shrubs

Mean annual precipitation: 10 to 13 inches
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Mean annual temperature: 60 to 62 degrees
Frost-free period: 230 to 250 days

Composition

Arburua loam and similar soils: 35 percent

Contra Costa clay loam and similar soils: 30 percent
Wisflat sandy loam and similar soils: 20 percent
Dissimilar inclusions: 15 percent

Characteristics of the Arburua soil
Parent material: Calcareous sandstone
Typical profile

Surface layer:
0 to 6 inches— brown loam
Subsoil:
6 to 22 inches—grayish brown and light grayish
brown loam
Bedrock:
22 to 24 inches—light gray strongly weathered
calcareous sandstone
24 inches—white hard calcareous sandstone
Depth class: Moderately deep
Depth to bedrock: 20 to 40 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Low
Most restrictive permeability: Moderate
Surface runoff: Medium or high
Highest shrink swell potential: Moderate
Hazard of flooding: None
Hazard of water erosion in bare areas: Severe
Corrosivity class: Steel—high; concrete—low

Characteristics of the Contra Costa soil
Parent material: Sandstone
Typical profile

Surface layer:
0 to 9 inches—brown clay loam
Subsoil:
9 to 38 inches—brown and light brown clay loam
Bedrock:
38 inches—light yellowish brown hard sandstone
Depth class: Moderately deep
Depth to bedrock: 20 to 40 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Low
Most restrictive permeability: Slow
Surface runoff: High or very high
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Severe
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Corrosivity class: Steel—moderate; concrete—
moderate

Characteristics of the Wisflat soii
Parent material: Sandstone
Typical profile

Surface layer:
0 to 5 inches—pale brown sandy loam
Underlying material:
5 1o 10 inches—light yellowish brown sandy loam
Bedrock:
10 to 13 inches—light yellowish brown strongly
weathered sandstone
13 inches—light gray hard sandstone
Depth class: Shallow
Depth to bedrock: 10 to 20 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Very low
Most restrictive permeability: Moderately rapid
Surface runoff: Very high
Highest shrink swell potential: Low
Hazard of flooding: None
Hazard of water erosion in bare areas: Severe
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

» San Timoteo soils on slightly higher positions and on
toe slopes

* Rock outcrop on convex positions near the top of
slopes and on toe slopes near drainage areas
Similar inclusions:

» Arburua on 50 to 75 percent slopes on slightly
higher positions and 15 to 30 percent slopes on toe
slopes

* Wisflat on 50 to 75 percent slopes on slightly higher
positions and 15 to 30 percent slopes on toe slopes
A soil similar to Arburua that is noncalcareous

Use and Management
Livestock Grazing

Common plants: Arburua—soft chess, foxtail fescue,
filaree, blue oak; Contra Costa—soft chess, wild
oats, filaree, burclover; Wislfat—soft chess, wild
oats, filaree, California sagebrush

Major management factors: Arburua—hazard of water
erosion, limited available water capacity; Contra
Costa—hazard of water erosion; Wisflat—hazard
of water erosion, depth to rock, limited available
water capacity

» Loss of the surface layer results in a severe
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decrease in productivity and in the potential of the soil
to produce plants suitable for grazing.

» Grazing should be controlled so that desirable
vegetation, such as soft chess, is maintained and
enough vegetation is left standing to protect the soil
from erosion.

* The steep topography and the resulting runoff
reduces the amount of rainfail that enters the soil.

» Forage production is limited by shallow rooting
depth. When seeding is desired, consider species
adapted to droughty conditions.

» Fence construction on shallow soils may require
special designs.

* The limited available water capacity makes it
important that the forage plants not be stressed too
frequently or severely during the growing season. This
will maintain the plants and maintain the moisture
throughout the growing season. Grazing frequency,
intensity, and duration can affect the composition of
the plant community.

Homesite Development

Major management factors: Arburua—slope, depth to
rock; Contra Costa—slope, depth to rock, low
strength, restricted permeability, shrink-swell;
Wisflat—slope, depth to rock

» Excavation for roads and buildings increases the

hazard of water erosion.

« Cuts needed to provide essentially level building

sites can expose bedrock.

* During construction all bare ground shouid be

mulched. A ground cover should be established to

prevent excessive erosion during periods of high
rainfall.

* Buildings and roads should be designed to offset

the limited ability of the soil in this unit to support a

load.

» The effect of shrinking and swelling can be

minimized by using proper engineering designs or

backfilling material that has a low shrink-swell
potential.

* The leach lines should follow the contour lines to

maintain proper grade.

*» The depth to rock decreases soil depth for the

filtering capacity of the leach fields or can prevent their

placement. If the leach lines are placed too close to
the bedrock, ground water may be contaminated by
the effluent.

» The restricted permeability decreases the

absorption capacity of the leach fields. Increasing the

size of the leach field or using a specially designed
system can overcome this limitation.

Soil Survey

Interpretive Groups

Capability classification: Arburua and Contra Costa—
6e, nonirrigated; Wisflat—7e, nonirrigated

MLRA: 15

Ecological site: Arburua—fine loamy; Contra Costa—
clayey; Wisflat—coarse loamy (15e)

Vegetative soil group: G

506—Arburua-Contra Costa-Wisflat
complex, 50 to 75 percent slopes

Setting

Landform: Mountains

Elevation: 500 to 2,300 feet

Slope features: Very steep

Vegetation: Annual grasses, forbs, scattered oaks, and
perennial shrubs

Mean annual precipitation: 10 to 13 inches

Mean annual temperature: 50 to 62 degrees F

Frost-free period: 230 to 250 days

Composition

Arburua loam and similar soils: 35 percent

Contra Costa clay loam and similar soils: 30 percent
Wisflat sandy loam and similar soils: 20 percent
Dissimilar inclusions: 15 percent

Characteristics of the Arburua soil
Parent material: Calcareous sandstone
Typical profile

Surface layer:
0 to 6 inches—grayish brown loam
Subsoil:
6 to 22 inches—grayish brown and light grayish
brown loam
Bedrock:
22 to 24 inches—light gray strongly weathered
calcareous sandstone
24 inches—white hard calcareous sandstone
Depth class: Moderately deep
Depth to bedrock: 20 to 40 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Low
Most restrictive permeability: Moderate
Surface runoff: Medium or high
Highest shrink swell potential: Moderate
Hazard of flooding: None
Hazard of water erosion in bare areas: Very severe
Corrosivity class: Steel—high; concrete—low
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Characteristics of the Contra Costa soil
Parent material: Sandstone
Typical profile

Surface layer:
0 to 9 inches—brown clay loam
Subsoil:
9 to 38 inches—brown and light brown clay loam
Bedrock:
38 inches—light yellowish brown hard sandstone
Depth class: Moderately deep
Depth to bedrock: 20 to 40 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Low
Most restrictive permeability: Slow
Surface runoff: High or very high
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Very severe
Corrosivity class: Steel—moderate; concrete—
moderate

Characteristics of the Wisflat soil
Parent material: Sandstone
Typical profile

Surface layer:
0 to 5 inches—pale brown sandy loam
Underlying material:
5 to 10 inches—light yellowish brown sandy loam
Bedrock:
10 to 13 inches—light yellowish brown strongly
weathered sandstone
13 inches—light gray hard sandstone
Depth class: Shallow
Depth to bedrock: 10 to 20 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Very low
Most restrictive permeability: Moderately rapid
Surface runoff: VVery high
Highest shrink swell potential: Low
Hazard of flooding: None
Hazard of water erosion in bare areas: Very severe
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

« San Timoteo soils on 30 to 50 percent on toe slopes.
« Rock outcrop on convex positions near the top of
slopes

Similar inclusions:

 Arburua soils on 30 to 50 percent on toe slopes
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» Wisflat soils on 30 to 50 percent on toe slopes
Use and Management
Livestock Grazing

Common plants: Arburua—soft chess, foxtail fescue,
filaree, blue oak; Contra Costa—soft chess, wild
oats, filaree, burclover; Wislfat—soft chess, wild
oats, filaree, California sagebrush

Major management factors: Arburua—slope, hazard of
water erosion, limited available water capacity;
Contra Costa—slope, hazard of water erosion;
Wisflat—slope, hazard of water erosion, depth to
rock, limited available water capacity

* Slope may limit access of equipment and some

classes of livestock. Fencing, water development,

and forage supplements can improve livestock
distribution.

« The very steep topography and the resulting runoff

reduces the amount of rainfall that enters the soil.

 Loss of the surface layer results in a severe
decrease in productivity and in the potential of the soil
to produce plants suitable for grazing.

= Grazing should be controlled so that desirable

vegetation, such as soft chess, is maintained and

enough vegetation is left standing to protect the soil
from erosion.

 Forage production is limited by shallow rooting

depth. When seeding is desired, consider species

adapted to droughty conditions.

* Fence construction on shallow soils may require

special designs.

» The limited available water capacity makes it

important that the forage plants not be stressed too

frequently or severely during the growing season. This
will maintain the plants and maintain the moisture
throughout the growing season. Grazing frequency,
intensity, and duration can affect the composition of
the plant community.

Interpretive Groups

Capability classification: 7e, nonirrigated

MLRA: 15

Ecological site: Arburua—fine loamy; Contra Costa—
clayey; Wisflat—coarse loamy

Vegetative soil group: G

510—Arburua-Wisflat-Rock outcrop
complex, 30 to 65 percent slopes

Setting

Landform: Mountains
Elevation: 600 to 1,400 feet
Slope features: Steep to very steep



106

Vegetation: Annual grasses, forbs, scattered oaks and
perennial shrubs

Mean annual precipitation: 10 to 13 inches

Mean annual temperature: 60 to 62 degrees

Frost-free period: 230 to 250 days

Composition

Arburua loam and similar soils: 45 percent
Wisflat sandy loam and similar soils: 30 percent
Rock outcrop: 15 percent

Dissimilar inclusions: 10 percent

Characteristics of the Arburua soil

Parent material: Calcareous sandstone
Position on landscape: North-facing slopes

Typical profile

Surface layer:
0 to 6 inches—grayish brown loam
Subsoil:
6 to 22 inches—grayish brown and light grayish
brown loam
Bedrock:
22 to 24 inches—light gray strongly weathered
calcareous sandstone
24 inches—white hard calcareous sandstone
Depth class: Moderately deep
Depth to bedrock: 20 to 40 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Low
Most restrictive permeability: Moderate
Surface runoff: Medium or high
Highest shrink swell potential: Moderate
Hazard of flooding: None
Hazard of water erosion in bare areas: Severe
Corrosivity class: Steel—high; concrete—low

Characteristics of the Wisflat soil

Parent material: Sandstone
Position on landscape: Ridge tops and south-facing
slopes

Typical profile

Surface layer:
0 to 5 inches—pale brown sandy loam
Underlying material:

5 to 10 inches—light yellowish brown sandy loam
Bedrock:
10 to 13 inches—light yellowish brown strongly
weathered sandstone
18 inches—light gray hard sandstone
Depth class: Shallow
Depth to bedrock: 10 to 20 inches

Soil Survey

Natural drainage class: Well drained

Water table: Greater than 6 feet

Available water capacity: Very low

Most restrictive permeability: Moderately rapid
Surface runoff: Very high

Highest shrink swell potential: Low

Hazard of flooding: None

Hazard of water erosion in bare areas: Severe
Corrosivity class: Steel—high; concrete—low

Characteristics of Rock outcrop

Parent material: Sandstone
Position on landscape: Occurs randomly throughout
the area

Minor Components

Dissimilar inclusions:

¢ Contra Costa soils on toe slopes and on north-facing
slopes

« San Timoteo soils on 15 to 30 percent slopes on toe
slopes

Similar inclusions:

» Arburua soils on 15 to 30 percent slopes on toe
slopes

» Wisflat soils on 15 to 30 percent slopes on toe
slopes

s Arburua soils on 15 to 30 percent slopes on toe
slopes

* A soil similar to Wisflat but has a fine sandy loam
surface layer

« A soil similar to Wisflat but is less than 6 inches
deep

A soil similar to Arburua but is noncalcareous

Use and Management
Livestock Grazing

Common plants: Arburua—soft chess, foxtail fescue,
filaree, blue oak; Wislfat—soft chess, wild oats,
filaree, California sagebrush

Major management factors: Arburua—slope, hazard of
water erosion, limited available water capacity;
Wisflat—slope, hazard of water erosion, depth to
rock, limited available water capacity

* Slope may limit access of equipment and some

classes of livestock. Fencing, water development, and

forage supplements can improve livestock distribution.

* Loss of the surface layer results in a severe

decrease in productivity and in the potential of the soil

to produce plants suitable for grazing.

» Grazing should be controlled so that desirable

vegetation, such as soft chess, is maintained and

enough vegetation is left standing to protect the soil
from erosion.

» Forage production is limited by shallow rooting
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depth. When seeding is desired, consider species
adapted to droughty conditions.

 Fence construction on shallow soils may require
special designs.

 The limited available water capacity makes it
important that the forage plants not be stressed too
frequently or severely during the growing season. This
will maintain the plants and maintain the moisture
throughout the growing season. Grazing frequency,
intensity, and duration can affect the composition of
the plant community.

Interpretive Groups

Capability classification: Arburua—6e, nonirrigated;
Wisflat—7e, nonirrigated; Rock outcrop—8,
nonirrigated

MLRA: 15

Ecological site: Arburua—fine loamy; Wisflat—coarse
loamy

Vegetative soil group: G

520—Wisflat-Rock outcrop complex, 30 to
50 percent slopes

Setting

Landform: Mountains

Elevation: 500 to 1,600 feet

Slope features: Steep

Vegetation: Perennial shrubs, annual grasses, and
forbs

Mean annual precipitation: 10 to 13 inches

Mean annual temperature: 60 to 62 degrees

Frost-free period: 260 to 280 days

Composition

Wisflat sandy loam and similar soils: 45 percent
Rock outcrop: 35 percent
Dissimilar inclusions: 25 percent

Characteristics of the Wisflat soil
Parent material: Sandstone
Typical profile

Surface layer:
0 to 5 inches—pale brown sandy loam
Underlying material:
5 to 10 inches—light yellowish brown sandy loam
Bedrock:
10 to 13 inches—light yellowish brown strongly
weathered sandstone
13 inches—light gray hard sandstone
Depth class: Shallow
Depth to bedrock: 10 to 20 inches
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Natural drainage class: Well drained

Water table: Greater than 6 feet

Available water capacity: Very low

Most restrictive permeability: Moderately rapid
Surface runoff: Very high

Highest shrink swell potential: Low

Hazard of flooding: None

Hazard of water erosion in bare areas: Severe
Corrosivity class: Steel—high; concrete—low

Characteristics of Rock outcrop
Parent material: Exposed sandstone and shale
Minor Components

Dissimilar inclusions:

« Arburua soils on 50 to 70 percent slopes on slightly
higher positions and on 15 to 30 percent on toe slopes
« San Timoteo soils on 50 to 70 percent slopes on
slightly higher positions and on 15 to 30 percent on
toe slopes

» One to six inches of loamy soil material over rock
Similar inclusions:

« Wisflat soils on 50 to 70 percent slopes on slightly
higher positions and on 15 to 30 percent on toe slopes

Use and Management
Livestock Grazing

Common plants on the Wislfat soil: Soft chess, wild
oats, filaree, California sagebrush
Major management factors: Hazard of water erosion,
depth to rock, limited available water capacity.
 Loss of the surface layer results in a severe
decrease in productivity and in the potential of the soil
to produce plants suitable for grazing.
« Grazing should be controlled so that desirable
vegetation, such as soft chess, is maintained and
enough vegetation is left standing to protect the soil
from erosion.
« Forage production is limited by shallow rooting
depth. When seeding is desired, consider species
adapted to droughty conditions.
« Fence construction on shallow soils may require
special designs.
» The limited available water capacity makes it
important that the forage plants not be stressed too
frequently or severely during the growing season. This
will maintain the plants and maintain the moisture
throughout the growing season. Grazing frequency,
intensity, and duration can affect the composition of
the plant community.

Interpretive Groups

Capability classification: Wisflat—7e, nonirrigated;
Rock outcrop—38, nonirrigated
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MLRA: 15
Ecological site: Wisflat—coarse loamy
Vegetative soil group: Wisflat—G

521—Wisflat-Rock outcrop complex, 50 to
75 percent slopes

Setting

Landform: Mountains

Elevation: 500 to 1,600 feet

Slope features: Very steep

Vegetation: Perennial shrubs, annual grasses, and
forbs

Mean annual precipitation: 10 to 13 inches

Mean annual temperature: 60 to 62 degrees

Frost-free period: 260 to 280 days

Composition

Wisflat sandy loam and similar soils: 45 percent
Rock outcrop: 35 percent
Dissimilar inclusions: 20 percent

Characteristics of the Wisflat soil
Parent material: Sandstone
Typical profile

Surface layer:
0 to 5 inches—pale brown sandy loam
Underlying material:
5 to 10 inches—light yellowish brown sandy loam
Bedrock:
10 to 13 inches—light yellowish brown strongly
weathered sandstone
13 inches—light gray hard sandstone
Depth class: Shallow
Depth to bedrock: 10 to 20 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Very low
Most restrictive permeability: Moderately rapid
Surface runoff: Very high
Highest shrink swell potential: Low
Hazard of flooding: None
Hazard of water erosion in bare areas: Very severe
Corrosivity class: Steel—high; concrete—iow

Characteristics of Rock outcrop
Parent material: Exposed sandstone and shale
Minor Components

Dissimilar inclusions:
* Arburua soils on 50 to 70 percent slopes on slightly
higher positions and on 15 to 30 percent toe slopes

Soil Survey

* San Timoteo soils on 50 to 70 percent slopes on
slightly higher positions and on 15 to 30 percent toe
slopes

* One to six inches of loamy soil material over rock
Similar inclusions:

* Wisflat soils on 50 to 70 percent slopes on slightly
higher positions and on 15 to 30 percent toe slopes

Use and Management
Livestock Grazing

Common plants on the Wislfat soil: Soft chess, wild
oats, filaree, California sagebrush
Major management factors: Slope, hazard of water
erosion, depth to rock, limited available water
capacity.
*» Slope may limit access of equipment and some
classes of livestock. Fencing, water development, and
forage supplements can improve livestock distribution.
* Loss of the surface layer results in a severe
decrease in productivity and in the potential of the soil
to produce plants suitable for grazing.
* Grazing should be controlled so that desirable
vegetation, such as soft chess, is maintained and
enough vegetation is left standing to protect the soil
from erosion.
* Forage production is limited by shallow rooting
depth. When seeding is desired, consider species
adapted to droughty conditions.
* Fence construction on shallow soils may require
special designs.
* The limited available water capacity makes it
important that the forage plants not be stressed too
frequently or severely during the growing season. This
will maintain the plants and maintain the moisture
throughout the growing season. Grazing frequency,
intensity, and duration can affect the composition of
the plant community.

Interpretive Groups

Capability classification: Wisflat—7e, nonirrigated;
Rock outcrop—8, nonirrigated

MLRA: 15

Ecological site: Wisflat—coarse loamy

Vegetative soil group: Wisflat—G

530—Oneil silt loam, 15 to 30 percent
slopes

Setting

Landform: Foothills

Elevation: 300 to 1,200 feet

Slope features: Hilly

Vegetation: Annual grasses and forbs
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Mean annual precipitation; 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 230 to 250 days

Composition

Oneil silt loam and similar soils: 75 percent
Dissimilar inclusions: 25 percent

Characteristics of the Oneil soil
Parent material: Calcareous sandstone and shale
Typical profile

Surface layer:
0 to 14 inches—brown silt loam
Subsoil:
14 to 30 inches—dark yellowish brown and
yellowish brown silt loam
Bedrock:
30 inches—unweathered calcareous sandstone
Depth class: Moderately deep
Depth to bedrock: 20 to 40 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Low
Most restrictive permeability: Moderately slow
Surface runoff: Medium or high
Highest shrink swell potential: Moderate
Hazard of flooding: None
Hazard of water erosion in bare areas: Moderate
Corrosivity class: Stee—moderate; concrete—low

Minor Components

Dissimilar inclusions:

Alo clay on toe slopes

Arburua loam on similar positions

Ayar clay toe slopes

Damluis clay loam on toe slopes

Rock outcrop on ridges

Wisflat sandy loam on sideslopes

Similar inclusions:

« Oneil silt loam, 8 to 15 and 30 to 50 percent slopes

Use and Management
Livestock Grazing

Common plants: Soft chess, wild oats, filaree

Major management factors: Water erosion hazard

« Loss of the surface layer resuits in a severe
decrease in productivity and in the potential of the soil
to produce plants suitable for grazing.

« Grazing should be controlled so that desirable
vegetation, such as soft chess, is maintained and
enough vegetation is left standing to protect the soil
from erosion.
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Interpretive Groups

Capability classification: 6e, nonirrigated
MLRA:15and 17

Ecological site: Fine loamy

Vegetative soil group: F

540—O0quin fine sandy loam, 15 to 30
percent slopes

Setting

Landform: Low foothills

Elevation: 250 to 500 feet

Slope features: Hilly

Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 12 inches
Mean annual temperature: 60 to 62 degrees F
Frost-free period: 260 to 280 days

Composition

Oquin fine sandy loam and similar inclusions: About
75 percent
Dissimilar inclusions: 25 percent

Characteristics of the Oquin soil
Parent material: Calcareous sandstone
Typical profile

Surface layer:
0 to 24 inches—grayish brown fine sandy
loam
Substratum:
24 to 31 inches—light brownish gray sandy
loam
Bedrock:
31 to inches—strongly weathered sandstone
Depth class: Moderately deep
Depth to bedrock: 20 to 40 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Low
Most restrictive permeability: Moderately rapid
Surface runoff: Low to medium
Highest shrink swell potential: Low
Hazard of water erosion in bare areas: Moderate
Hazard of flooding: None
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

« Oneil silt loam, 15 to 50 percent slopes on similar
positions

* Rock outcrop near ridge tops
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* San Timoteo sandy loam, 15 to 30 percent slopes,
on similar positions

» Wisflat sandy loam, 15 to 30 percent slopes, on
sideslopes

Similar inclusions:

*» Soils similar to Oquin soil but are 40 to 60 inches
deep or have slopes of 8 to 15 percent on toe slopes

Use and Management
Livestock Grazing

Common plants on the Oquin soil: Soft chess, wild
oats, red brome, filaree

Major management factors: Water erosion hazard

* Loss of the surface layer results in a severe

decrease in productivity and in the potential of the soil

to produce plants suitable for grazing.

* Grazing should be controlled so that desirable

vegetation, such as soft chess, is maintained and

enough vegetation is left standing to protect the soil

from further erosion.

Interpretive Groups

Capability classification: 4e-1, nonirrigated
MLRA: 15

Ecological site: Coarse loamy

Vegetative soil group: F

600—Gonzaga-Honker-Franciscan
complex, 30 to 50 percent slopes

Setting

Landform: Mountains

Elevation: 800 to 3,300 feet

Slope features: Steep

Vegetation: Annual grasses, forbs, and blue oaks
Mean annual precipitation: 12 to 18 inches

Mean annual temperature: 59 to 61 degrees
Frost-free period: 230 to 250 days

Composition

Gonzaga loam and similar soils: 35 percent

Honker sandy loam and similar soils: 30 percent

Franciscan gravelly sandy loam and similar soils: 20
percent

Dissimilar inclusions: 15 percent

Characteristics of the Gonzaga soil

Position on landscape: Dominantly north-facing
slopes
Parent material: Shale

Soil Survey

Typical profile

Surface layer:
0 to 18 inches—brown loam
Subsoil:
18 to 29 inches—brown gravelly loam
29 to 38 inches—yellowish red gravelly clay
Bedrock:
38 inches—light yellowish brown hard shale
Depth class: Moderately deep
Depth to claypan: 20 to 30 inches
Depth to bedrock: 20 to 40 inches
Natural drainage class: Well drained
Water fable: Greater than 6 feet
Available water capacity: Low
Most restrictive permeability: Very slow
Surface runoff: Very high
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Severe
Corrosivity class: Steel—high; concrete—low

Characteristics of the Honker soil

Position on landscape: Dominantly south-facing slopes
on knolis
Parent material: Sandstone
Surface layer:
0 to 7 inches—brown sandy loam
Subsoil:
7 to 16 inches—reddish brown clay loam
16 to 36 inches—red gravelly clay
Bedrock:
36 inches—hard sandstone
Depth class: Moderately deep
Depth to claypan: 10 to 20 inches
Depth to bedrock: 20 to 40 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Low
Most restrictive permeability: Very slow
Surface runoff: Very high
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Severe
Corrosivity class: Steel—high; concrete—low

Characteristics of the Franciscan soil

Position on landscape: Dominantly north-facing
slopes
Parent material: Sandstone

Typical profile

Surface layer:
0 to 14 inches—brown gravelly sandy loam
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Subsoil:

14 to 29 inches—brown cobbly clay loam
Bedrock:

29 inches—brown hard sandstone
Depth class: Moderately deep
Depth to bedrock: 20 to 40 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Low
Most restrictive permeability: Moderately slow
Surface runoff: High
Highest shrink swell potential: Moderate
Hazard of flooding: None
Hazard of water erosion in bare areas: Severe
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

 Rock outcrop on convex positions near the top of
slopes

« Vallecitos soils on convex positions near the top of
slopes

Similar inclusions:

» Soils that have a surface layer of gravelly loam,
gravelly clay loam or clay loam

« Franciscan soils on siopes greater than 50 percent
or less than 30 percent on similar positions

» Gonzaga soils on slopes greater than 50 percent or
less than 30 percent on similar positions

» Honker soils on slopes greater than 50 percent or
less than 30 percent on similar positions

Use and Management
Livestock Grazing

Common plants: Gonzaga—soft chess, wild oats,
foxtail fescue, blue oak; Honker—wild oats, soft
chess, filaree; Franciscan—soft chess, ripgut
brome, filaree, blue oak

Major management factors: Gonzaga—hazard of
water erosion, runoff, limited available water
capacity; Honker—hazard of water erosion, runoff,
depth to claypan, limited available water capacity;
Franciscan—hazard of water erosion, limited
available water capacity

« Loss of the surface layer results in a severe

decrease in productivity and in the potential of the soil

to produce plants suitable for grazing.

« Grazing should be controlled so that desirable

vegetation, such as soft chess, is maintained and

enough vegetation is left standing to protect the soil
from erosion.

* The steep topography and the resulting runoff

reduce the amount of rainfall that enters the soil.
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* Forage production is limited by shallow rooting
depth. When seeding is desired, consider species
adapted to droughty conditions.

» The limited available water capacity makes it
important that the forage plants not be stressed too
frequently or severely during the growing season. This
will maintain the plants and maintain the moisture
throughout the growing season. Grazing frequency,
intensity, and duration can affect the composition of
the plant community.

Interpretive Groups

Capability classification: 6e, nonirrigated

MLRA:15

Ecological site: Gonzaga—loamy (blue oak); Honker—
clayey; Franciscan—loamy (blue oak)

Vegetative soil group: Gonzaga and Honker—D;
Franciscan—G

601—Gonzaga-Honker-Franciscan
complex, 50 to 75 percent slopes

Setting

Landform: Mountains

Elevation: 800 to 3,300 feet

Slope features: Very steep

Vegetation: Annual grasses, forbs, and blue oaks
Mean annual precipitation: 12 to 18 inches

Mean annual temperature: 59 to 61 degrees
Frost-free period: 230 to 250 days

Composition

Gonzaga loam and similar soils: 35 percent

Honker sandy loam and similar soils: 30 percent

Franciscan gravelly sandy loam and similar soils: 20
percent

Dissimilar inclusions: 15 percent

Characteristics of the Gonzaga soil

Position on landscape: Dominantly north-facing
slopes
Parent material: Shale

Typical profile

Surface layer:

0 to 18 inches—brown loam
Subsoil:

18 to 29 inches—brown gravelly loam

29 to 38 inches—yellowish red gravelly clay
Bedrock:

38 inches—light yellowish brown hard shale
Depth class: Moderately deep
Depth to claypan: 20 to 30 inches
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Depth to bedrock: 20 to 40 inches

Natural drainage class: Well drained

Water table: Greater than 6 feet

Available water capacity: Low

Most restrictive permeability: Very slow

Surface runoff: Very high

Highest shrink swell potential: High

Hazard of flooding: None

Hazard of water erosion in bare areas: Very
severe

Corrosivity class: Steel—high; concrete—low

Characteristics of the Honker soil

Position on landscape: Dominantly south-facing slopes
on knolls
Parent material: Sandstone

Typical profile

Surface layer:
0 to 7 inches—brown sandy loam
Subsoil:
7 to 16 inches—reddish brown clay loam
16 to 36 inches—red gravelly clay
Bedrock:
36 inches—hard sandstone
Depth class: Moderately deep
Depth to claypan: 10 to 20 inches
Depth to bedrock: 20 to 40 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Low
Most restrictive permeability: Very slow
Surface runoff: Very high
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Very
severe
Corrosivity class: Steel—high; concrete—low

Characteristics of the Franciscan soil

Position on landscape: Dominantly north-facing
slopes
Parent material: Sandstone

Typical profile

Surface layer:

0 to 14 inches—brown gravelly sandy loam
Subsoil:

14 to 29 inches—brown cobbly clay loam
Bedrock:

29 inches—brown hard sandstone
Depth class: Moderately deep
Depth to bedrock: 20 to 40 inches
Natural drainage class: Well drained

Soil Survey

Water fable: Greater than 6 feet

Available water capacity: Low

Most restrictive permeability: Moderately slow
Surface runoff: High

Highest shrink swell potential: Moderate

Hazard of flooding: None

Hazard of water erosion in bare areas: Very severe
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

* Rock outcrop

*» Vallecitos soils on convex positions near the top of
slopes

Similar inclusions:

* Soils that have a surface layer of gravelly loam,
gravelly clay loam or clay loam

* Franciscan soils on slopes less than 50 percent on
similar positions

» Gonzaga soils on slopes less than 50 percent on
similar positions

* Honker soils on slopes less than 50 percent on
similar positions

Use and Management
Livestock Grazing

Common plants: Gonzaga—soft chess, wild oats,
foxtail fescue, blue oak; Honker—uwild oats, soft
chess, filaree; Franciscan—soft chess, ripgut
brome, filaree, blue ocak

Major management factors: Gonzaga—slope, hazard
of water erosion, runoff, limited available water
capacity, depth to claypan; Honker—slope, hazard
of water erosion, runoff, depth to claypan;
Franciscan—slope, hazard of water erosion,
limited available water capacity

*» Slope may limit access of equipment and some

classes of livestock. Fencing, water development, and

forage supplements can improve livestock distribution.

* The very steep topography and the resulting runoff

reduce the amount of rainfall that enters the soil.

* Loss of the surface layer results in a severe

decrease in productivity and in the potential of the soil

to produce plants suitable for grazing.

* Grazing should be controlled so that desirable

vegetation, such as soft chess, is maintained and

enough vegetation is left standing to protect the soil
from erosion.

* Forage production is limited by shallow rooting

depth. When seeding is desired, consider species

adapted to droughty conditions.

* The limited available water capacity makes it

important that the forage plants not be stressed too

frequently or severely during the growing season. This
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will maintain the plants and maintain the moisture
throughout the growing season. Grazing frequency,
intensity, and duration can affect the composition of
the plant community.

Interpretive Groups

Capability classification: 7e, nonirrigated

MLRA: 15

Ecological site: Gonzaga—loamy (biue oak); Honker—
clayey; Franciscan—loamy (blue oak)

Vegetative soil group: Gonzaga and Honker—D;
Franciscan—G

610—Honker-Vallecitos-Honker, eroded,
complex, 30 to 50 percent slopes

Setting

Landform: Mountains

Position on landscape: Dominantly south-facing slopes

Elevation: 800 to 3,300 feet

Slope features: Steep

Vegetation: Annual grasses, forbs, and perennial
shrubs

Mean annual precipitation: 12 to 18 inches

Mean annual temperature: 59 to 61 degrees

Frost-free period: 230 to 250 days

Composition

Honker sandy loam and similar soils: 35 percent

Vallecitos gravelly loam and similar soils: 30 percent

Honker gravelly loam, eroded, and similar soils: 20
percent

Dissimilar inclusions: 15 percent

Characteristics of the Honker soil
Parent material: Sandstone
Typical profile

Surface layer:

0 to 7 inches—brown sandy loam
Subsoil:

7 to 16 inches—reddish brown clay loam

16 to 36 inches—red gravelly clay
Bedrock:

36 inches—hard sandstone
Depth class: Moderately deep
Depth to claypan: 10 to 20 inches
Depth to bedrock: 20 to 40 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Low
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Most restrictive permeability: Very slow

Surface runoff: Very high

Highest shrink swell potential: High

Hazard of flooding: None

Hazard of water erosion in bare areas: Severe
Corrosivity class: Steel—moderate; concrete—low

Characteristics of the Vallecitos soil
Parent material: Metamorphosed sandstone
Typical profile

Surface layer:
0 to 7 inches—pale brown gravelly loam
Subsoil:
7 to 16 inches—brown gravelly clay
Bedrock:
16 inches—reddish brown hard sandstone
Depth class: Shallow
Depth to bedrock: 10 to 20 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Very low
Most restrictive permeability: Slow
Surface runoff: High or very high
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Severe
Corrosivity class: Steel—high; concrete—low

Characteristics of the eroded Honker soil
Parent material: Sandstone
Typical profile

Surface layer:
0 to 4 inches—light brownish gray gravelly loam
Subsoil:
4 to 29 inches—light red gravelly clay
Bedrock:
29 inches—reddish brown hard sandstone
Depth class: Moderately deep
Depth to claypan: 5 to 10 inches
Depth to bedrock: 20 to 40 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Very low
Most restrictive permeability: Very slow
Surface runoff: Very high
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Severe
Corrosivity class: Steel—moderate; concrete—low
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Minor Components

Dissimilar inclusions:

* Gonzaga soils on toe slopes

* Franciscan soils on similar positions

* Rock outcrop on convex positions near the top of
slopes

Similar inclusions:

* Soils that have a surface layer of gravelly clay loam
or clay loam

* Honker soils on slopes greater than 50 percent or
less than 30 percent on similar positions

* Vallecitos soils on slopes greater than 50 percent or
less than 30 percent on similar positions

Use and Management
Livestock Grazing

Common plants: Honker—wild oats, soft chess, filaree;
Vallecitos—soft chess, wild oats, foxtail fescue,
ripgut brome, California sagebrush; Honker,
eroded—red brome, California sagebrush, foxtail
fescue, black sage

Major management factors: Honker—hazard of water
erosion, runoff, depth to claypan; Vallecitos—
hazard of water erosion, runoff, depth to claypan,
depth to rock, limited available water capacity;
Honker, eroded—hazard of water erosion, runoff,
depth to claypan

* Loss of the surface layer results in a severe

decrease in productivity and in the potential of the soil

to produce plants suitable for grazing.

* Grazing should be controlled so that desirable

vegetation, such as soft chess, is maintained and

enough vegetation is left standing to protect the soil
from erosion.

* The steep topography and the resulting runoff

reduce the amount of rainfall that enters the soil.

* Forage production is limited by shallow rooting

depth. When seeding is desired, consider species

adapted to droughty conditions.

* Fence construction on shallow soils may require

special designs.

* The limited available water capacity makes it

important that the forage plants not be stressed too

frequently or severely during the growing season. This
will maintain the plants and maintain the moisture
throughout the growing season. Grazing frequency,
intensity, and duration can affect the composition of
the plant community.

Interpretive Groups

Capability classification: Honker—6e, nonirrigated;
Vallecitos—6e, nonirrigated; Honker, eroded—7e,
nonirrigated

Soil Survey

MLRA: 15

Ecological site: Honker—clayey; Vallecitos—loamy;
Honker, eroded—loamy (California sagebrush)

Vegetative soil group: Honker and Honker, eroded—D:
Vallecitos—G

611—Honker-Vallecitos-Honker, eroded,
complex, 50 to 75 percent slopes

Setting

Landform: Mountains

Position on landscape: Dominantly south-facing
slopes

Elevation: 800 to 3,300 feet

Slope features: Very Steep

Vegetation: Annual grasses, forbs, and perennial
shrubs

Mean annual precipitation: 12 to 18 inches

Mean annual temperature: 59 to 61 degrees F

Frost-free period: 230 to 250 days

Composition

Honker sandy loam and similar soils: 35 percent

Vallecitos gravelly loam and similar soils: 30 percent

Honker gravelly loam, eroded, and similar soils: 20
percent

Characteristics of the Honker soil
Parent material: Sandstone
Typical profile

Surface layer:
0 to 7 inches—brown sandy loam
Subsoil:
7 to 16 inches—reddish brown clay loam
16 to 36 inches—red gravelly clay
Bedrock:
36 inches—hard sandstone
Depth class: Moderately deep
Depth to claypan: 10 to 20 inches
Depth to bedrock: 20 to 40 inches
Natural drainage class: Well drained
High water table: Greater than 6 feet
Available water capacity: Low
Most restrictive permeability: Very slow
Surface runoff: Vlery high
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Very
severe
Corrosivity class: Steel—moderate; concrete—low

Characteristics of the Vallecitos soil

Parent material: Metamorphosed sandstone
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Typical profile

Surface layer:
0 to 7 inches—pale brown gravelly loam
Subsoil:
7 to 16 inches—brown gravelly clay
Bedrock:
16 inches—reddish brown hard sandstone
Depth class: Shallow
Depth to bedrock: 10 to 20 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Very low
Most restrictive permeability: Slow
Surface runoff: High or very high
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: \Very severe
Corrosivity class: Steel—high; concrete—low

Characteristics of the eroded Honker soil
Parent material: Sandstone
Typical profile

Surface layer:
0 to 4 inches—Tlight brownish gray gravelly loam
Subsoil:
4 to 29 inches—Ilight red gravelly clay
Bedrock:
29 inches—reddish brown hard sandstone
Depth class: Moderately deep
Depth to claypan: 5 to 10 inches
Depth to bedrock: 20 to 40 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Very low
Most restrictive permeability: Very slow
Surface runoff: Very high
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Very
severe
Corrosivity class: Steel—moderate; concrete—low

Minor Components

Dissimilar inclusions:

« Franciscan soils on similar positions

» Gonzaga soils on similar positions

 Rock outcrop on convex positions near the top of
slopes

Similar inclusions:

« Soils that have a surface layer of gravelly clay loam
or clay loam
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* Honker soils on slopes less than 50 percent on
similar positions

* Valiecitos soils on slopes less than 50 percent on
similar positions

Use and Management
Livestock Grazing

Common plants: Honker—uwild oats, soft chess, filaree;
Vallecitos—soft chess, wild oats, foxtail fescue,
ripgut brome, California sagebrush; Honker,
eroded—red brome, California sagebrush, foxtail
fescue, black sage

Major management factors: Honker—slope, hazard of
water erosion, runoff, depth to claypan;
Vallecitos—slope, hazard of water erosion, runoff,
depth to claypan, depth to rock, limited available
water capacity; Honker, eroded—slope, hazard of
water erosion, runoff, depth to claypan

« Slope may limit access of equipment and some

classes of livestock. Fencing, water development,

and forage supplements can improve livestock
distribution.

» The very steep topography and the resulting

runoff reduce the amount of rainfail that enters the

soil.

* Loss of the surface layer resulis in a severe

decrease in productivity and in the potential of the soil

to produce plants suitable for grazing.

« Grazing should be controlled so that desirable

vegetation, such as soft chess, is maintained and

enough vegetation is left standing to protect the soil
from erosion.

« Forage production is limited by shallow rooting

depth. When seeding is desired, consider species

adapted to droughty conditions.

« Fence construction on shallow soils may require

special designs.

 The limited available water capacity makes it

important that the forage plants not be stressed too

frequently or severely during the growing season. This
will maintain the plants and maintain the moisture
throughout the growing season. Grazing frequency,
intensity, and duration can affect the composition of
the plant community.

Interpretive Groups

Capability classification: 7e, nonirrigated

MLRA: 15

Ecological site: Honker—clayey; Vallecitos—loamy;
Honker, eroded—loamy (California sagebrush)

Vegetative soil group: Honker and Honker, eroded—D;
Vallecitos—G
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612—Honker-Vallecitos-Gonzaga
complex, 30 to 50 percent slopes

Setting

Landform: Mountains

Elevation: 800 to 3,300 feet

Slope features: Steep

Vegetation: Annual grasses, forbs, and blue oak
Mean annual precipitation: 12 to 18 inches
Mean annual temperature: 59 to 61 degrees
Frost-free period: 230 to 250 days

Composition

Honker sandy loam and similar soils: 30 percent
Vallecitos loam and similar soils: 30 percent
Gonzaga loam and similar soils: 25 percent
Dissimilar inclusions: 15 percent

Characteristics of the Honker soil

Position on landscape: South- and north-facing
slopes
Parent material: Sandstone

Typical profile

Surface layer:
0 to 7 inches—brown sandy loam
Subsoil:
7 to 16 inches—reddish brown clay loam
16 to 36 inches—red gravelly clay
Bedrock:
36 inches—hard sandstone
Depth class: Moderately deep
Depth to claypan: 10 to 20 inches
Depth fo bedrock: 20 to 40 inches
Natural drainage class: Wel! drained
Water table: Greater than 6 feet
Available water capacity: Low
Most restrictive permeability: Very slow
Surface runoff: Very high
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Severe

Corrosivity class: Steel—moderate; concrete—low

Characteristics of the Vallecitos soil

Position on landscape: Dominantly south-facing
slopes
Parent material: Metamorphosed sandstone

Typical profile

Surface layer:
0 to 7 inches—pale brown loam
Subsoil:
7 to 16 inches—brown clay loam and clay

Soil Survey

Bedrock:
16 inches—reddish brown metamorphosed
sandstone

Depth class: Shallow

Depth to bedrock: 10 to 20 inches

Natural drainage class: Well drained

Water table: Greater than 6 feet

Available water capacity: Very low

Most restrictive permeability: Slow

Surface runoff: High or very high

Highest shrink swell potential: High

Hazard of flooding: None

Hazard of water erosion in bare areas: Severe

Corrosivity class: Steel—high; concrete—Ilow

Characteristics of the Gonzaga soil

Position on landscape: Dominantly north-facing
slopes
Parent material: Shale

Typical profile

Surface layer:
0 to 18 inches—brown loam
Subsoil:
18 to 29 inches—brown gravelly loam
29 to 38 inches—yellowish red gravelly clay
Bedrock:
38 inches—Ilight yellowish brown hard shale
Depth class: Moderately deep
Depth to claypan: 20 to 30 inches
Depth to bedrock: 20 to 40 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Low
Most restrictive permeability: Very slow
Surface runoff: Very high
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Severe
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

¢ Franciscan soils on similar positions

* Rock outcrop

* Honker eroded soils on convex positions near the
top of slopes

Similar inclusions:

* Soils with a surface layer of gravelly clay loam or
clay loam

» Honker soils on slopes greater than 50 percent or
less than 30 percent on similar positions

* Vallecitos soils on slopes greater than 50 percent or
less than 30 percent on similar positions
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e Gonzaga soils on slopes greater than 50 percent or
less than 30 percent on similar positions

Use and Management
Livestock Grazing

Common plants: Honker—wild oats, soft chess, filaree;
Vallecitos—soft chess, wild oats, foxtail fescue,
ripgut brome, California sagebrush; Gonzaga—
soft chess, wild oats, foxtail fescue, blue oak

Major management factors: Honker—hazard of water
erosion, runoff, depth to claypan, limited available
water capacity; Vallecitos—hazard of water
erosion, runoff, depth to claypan, depth to rock,
limited available water capacity; Gonzaga—hazard
of water erosion, runoff

« The steep topography and the resulting runoff

reduce the amount of rainfall that enters the soil.

* Loss of the surface layer results in a severe

decrease in productivity and in the potential of the soil

to produce plants suitable for grazing.

« Grazing should be controlled so that desirable

vegetation, such as soft chess, is maintained and

enough vegetation is left standing to protect the soil
from erosion.

» Forage production is limited by shallow rooting

depth. When seeding is desired, consider species

adapted to droughty conditions.

« Fence construction on shallow soils may require

special designs.

« The limited available water capacity makes it

important that the forage plants not be stressed too

frequently or severely during the growing season. This
will maintain the plants and maintain the moisture
throughout the growing season. Grazing frequency,
intensity, and duration can affect the composition of
the plant community.

Interpretive Groups

Capability classification: 6e, nonirrigated

MLRA: 15

Ecological site: Honker—clayey; Vallecitos—loamy;
Gonzaga—loamy (blue oak)

Vegetative soil group: Honker and Gonzaga—D;
Vallecitos—G

613—Honker-Gaviota complex, 30 to 50
percent slopes
Setting

Landform: Mountains
Elevation: 2,200 to 3,300 feet
Slope features: Steep
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Vegetation: Perennial shrubs, annual grasses, and
forbs

Mean annual precipitation: 12 to 18 inches

Mean annual temperature: 59 to 61 degrees

Frost-free period: 230 to 250 days

Composition

Honker gravelly loam and similar soils: 50 percent
Gaviota gravelly loam and similar soils: 30 percent
Dissimilar inclusions: 20 percent

Characteristics of the Honker soil

Position on landscape: Mountain sideslopes
Parent material: Sandstone

Typical profile

Surface layer:
0 to 5 inches—brown gravelly loam
Subsoil:
5 to 20 inches—yellowish brown gravelly clay loam
20 to 36 inches—yellowish brown gravelly clay
Bedrock:
36 inches—reddish brown hard sandstone
Depth class: Moderately deep
Depth to claypan: 10 to 20 inches
Depth to bedrock: 20 to 40 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Low
Most restrictive permeability: Very slow
Surface runoff: Very high
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Severe
Corrosivity class: Steel—moderate; concrete—low

Characteristics of the Gaviota soil

Position on landscape: Ridges and upper mountain
sideslopes
Parent material: Sandstone

Typical profile

Surface layer:

0 to 10 inches—brown gravelly loam
Bedrock:

10 inches—pale brown sandstone
Depth class: Shallow
Depth to bedrock: 10 to 20 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Very low
Most restrictive permeability: Moderately rapid
Surface runoff: Very high
Highest shrink swell potential: Low
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Hazard of flooding: None

Hazard of water erosion in bare areas: Very severe

Corrosivity class: Steel—moderate; concrete—
moderate

Minor Components

Dissimilar inclusions:

* Franciscan soils on sideslopes

* Gonzaga soils on sideslopes

* Vallecitos soils on convex positions near ridges

* Rock outcrop

Similar inclusions:

» Soils with a surface layer of gravelly clay loam or
clay loam

» Honker eroded soils on convex positions near the
top of slopes

* Honker on slopes greater than 50 percent on similar
positions

* Gaviota soils on slopes greater than 50 percent on
similar positions

Use and Management
Livestock Grazing

Common plants: Honker—wild oats, soft chess, filaree;
Gaviota—manzanita, California sagebrush,
chamise, buckbrush

Major management factors: Honker—hazard of water
erosion, runoff, depth to claypan; Gaviota—hazard
of water erosion, runoff, depth to rock, limited
available water capacity

* The steep topography and the resulting runoff

reduce the amount of rainfall that enters the soil.

* Loss of the surface layer results in a severe

decrease in productivity and in the potential of the soil

to produce plants suitable for grazing.

» Grazing should be controlled so that desirable

vegetation, such as soft chess, is maintained and

enough vegetation is left standing to protect the soil
from erosion.

¢ Forage production is limited by shallow rooting

depth. When seeding is desired, consider species

adapted to droughty conditions.

* Fence construction on shallow soils may require

special designs.

¢ The limited available water capacity makes it

important that the forage plants not be stressed too

frequently or severely during the growing season. This
will maintain the plants and maintain the moisture
throughout the growing season. Grazing frequency,
intensity, and duration can affect the composition of
the plant community.

Interpretive Groups

Capability classification: 7e, nonirrigated

Soil Survey

MLRA: 15

Ecological site: Honker—clayey; Gaviota—gravelly
loamy (chamise)

Vegetative soil group: Honker—D; Gaviota—G

614—Honker-Gaviota complex, 50 to 70
percent slopes

Setting

Landform: Mountains

Elevation: 2,000 to 3,300 feet

Slope features: Very steep

Vegetation: Perennial shrubs, annual grasses, and
forbs

Mean annual precipitation: 12 to 18 inches

Mean annual temperature: 59 to 61 degrees

Frost-free period: 230 to 250 days

Composition

Honker gravelly loam and similar soils: 50 percent
Gaviota gravelly loam and similar soils: 30 percent
Dissimilar inclusions: 20 percent

Characteristics of the Honker soil

Position on landscape: Mountain sidesiopes
Parent material: Sandstone

Typical profile

Surface layer:
0 to 5 inches—brown gravelly loam

Subsoil:
5 to 20 inches—yellowish brown gravelly clay
loam

20 to 36 inches—yellowish brown gravelly clay
Bedrock:
36 inches—reddish brown hard sandstone
Depth class: Moderately deep
Depth to claypan: 10 to 20 inches
Depth to bedrock: 20 to 40 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Low
Most restrictive permeability: Very slow
Surface runoff: Very high
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Severe
Corrosivity class: Steel—moderate; concrete—low

Characteristics of the Gaviota soil

Position on landscape: Ridges and upper mountain
sideslopes
Parent material: Sandstone
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Typical profile

Surface layer:
0 to 10 inches—brown gravelly loam
Bedrock:
10 inches—pale brown hard meta-sandstone
Depth class: Shallow
Depth to bedrock: 10 to 20 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Very low
Most restrictive permeability: Moderately rapid
Surface runoff: Very high
Highest shrink swell potential: Low
Hazard of flooding: None
Hazard of water erosion in bare areas: Very severe
Corrosivity class: Steel—moderate; concrete—
moderate

Minor Components

Dissimilar inclusions:

¢ Franciscan soils on sideslopes

* Vallecitos on convex positions

¢ Gonzaga soils on sideslopes

» Rock outcrop and Honker eroded soils on convex
positions near the top of slopes

Similar inclusions:

« Soils with a surface layer of gravelly clay loam or
clay loam

= Honker soils on slopes less than 30 percent on
similar positions

» Gaviota soils on slopes less than 30 percent on
similar positions

Use and Management
Livestock Grazing

Common plants: Honker—wild oats, soft chess, filaree;
Gaviota—manzanita, California sagebrush,
chamise, buckbrush

Major management factors: Honker—slope, hazard of
water erosion, runoff, depth to claypan; Gaviota—
slope, hazard of water erosion, runoff, depth to
rock, limited available water capacity;

» Slope may limit access of equipment and some

classes of livestock. Fencing, water development, and

forage supplements can improve livestock distribution.

* The very steep topography and the resulting runoff

reduce the amount of rainfall that enters the soil.

* Loss of the surface layer results in a severe

decrease in productivity and in the potential of the soil

to produce plants suitable for grazing.

 Grazing should be controlled so that desirable

vegetation, such as soft chess, is maintained and
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enough vegetation is left standing to protect the soil
from erosion.

* Forage production is limited by shallow rooting
depth. When seeding is desired, consider species
adapted to droughty conditions.

» Fence construction on shallow soils may require
special designs.

* The limited available water capacity makes it
important that the forage plants not be stressed too
frequently or severely during the growing season. This
will maintain the plants and maintain the moisture
throughout the growing season. Grazing frequency,
intensity, and duration can affect the composition of
the plant community.

Interpretive Groups

Capability classification: 7e, nonirrigated

MLRA: 15

Ecological site: Honker—clayey; Gaviota—gravelly
loamy (chamise)

Vegetative soil group: Honker—D; Gaviota—G

615—Honker-Quinto complex, 30 to 50
percent slopes

Setting

Landform: Mountains

Elevation: 600 to 1,900 feet

Slope feature: Steep

Vegetation: Annual grasses and forbs

Mean annual precipitation: 12 to 18 inches
Mean annual temperature: 59 to 61 degrees F
Frost-free period: 230 to 250 days

Composition

Honker sandy loam and similar soils: 45 percent

Quinto gravelly sandy loam and similar soils: 40
percent

Dissimilar inclusions: 15 percent

Characteristics of the Honker soil
Parent material: Sandstone
Typical profile

Surface layer:
0 to 7 inches—brown sandy loam
Subsoil:
7 to 16 inches—reddish brown clay loam
16 to 36 inches—red gravelly clay
Bedrock:
36 inches—hard sandstone
Depth class: Moderately deep
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Depth to claypan: 10 to 20 inches

Depth to bedrock: 20 to 40 inches

Natural drainage class: Well drained

Water table: Greater than 6 feet

Available water capacity: Low

Most restrictive permeability: Very slow
Surface runoff:Very high

Highest shrink swell potential: High

Hazard of flooding: None

Hazard of water erosion in bare areas: Severe
Corrosivity class: Steel—moderate; concrete—low

Characteristics of the Quinto soil
Parent material: Sandstone conglomerate
Typical profile

Surface layer:
0 to 6 inches—yellowish brown gravelly sandy
loam
Subsoil:
6 to 17 inches—brown gravelly sandy clay loam
Bedrock:
17 inches—sandstone conglomerate
Depth class: Shallow
Depth to bedrock: 10 to 20 inches
Natural drainage class: Somewhat excessively drained
Water table: Greater than 6 feet
Available water capacity: Very low
Most restrictive permeability: Moderately slow
Surface runoff: High or very high
Highest shrink swell potential: Moderate
Hazard of flooding: None
Hazard of water erosion in bare areas: Very severe
Corrosivity class: Steel—moderate; concrete—low

Minor Components

Dissimilar inclusions:

» Millsholm loam, 30 to 50 percent slopes

* Rock outcrop

* Vallecitos soils on similar positions

Similar inclusions:

* Honker sandy loam 50 to 75 percent

 Quinto gravelly sandy loam 50 to 75 percent slopes

Use and Management
Livestock Grazing

Common plants: Honker—wild oats, soft chess, filaree;
Quinto—soft chess, California buckwheat, red
brome, California sagebrush

Major management factors: Honker—hazard of water
erosion, runoff, depth to clay pan, and limited
available water capacity; Quinto—slope, hazard of

Soil Survey

water erosion, runoff, depth to rock, and limited

available water capacity
* Loss of the surface layer results in a severe
decrease in productivity and in the potential of the soil
to produce plants suitable for grazing.
» Grazing should be controlled so that desirable
vegetation, such as soft chess, is maintained and
enough vegetation is left standing to protect the soil
from erosion.
« Forage production is limited by shallow rooting
depth. When seeding is desired, consider species
adapted to droughty conditions.
* Fence construction on shallow soils may require
special designs.
« The limited available water capacity makes it
important that the forage plants not be stressed too
frequently or severely during the growing season. This
will maintain the plants and maintain the moisture
throughout the growing season. Grazing frequency,
intensity, and duration can affect the composition of
the plant community.

Interpretive Groups

Capability classification: Honker—6e, nonirrigated;
Quinto—7e, nonirrigated

MLRA: 15

Ecological site: Honker—clayey; Quinto—shallow
coarse loamy

Vegetative soil group: Honker—D; Quinto—G

620—Franciscan sandy loam, 50 to 70
percent slopes

Setting

Landform: Mountains

Position on landscape: Dominantly north-facing
slopes

Elevation: 800 to 3,600 feet

Slope features: Very steep

Vegetation: Annual grasses, forbs, and blue oaks

Mean annual precipitation: 12 to 18 inches

Mean annual temperature: 59 to 61 degrees F

Frost-free period: 200 to 240 days

Composition

Franciscan sandy loam and similar inclusions: About
80 percent
Dissimilar inclusions: 20 percent

Characteristics of the Franciscan soil

Parent material: Sandstone
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Typical profile

Surface layer:
0 to 10 inches—grayish brown and brown sandy
loam
Subsoil:
10 to 26 inches—brown sandy clay loam
26 to 38 inches—brown and strong brown gravelly
sandy clay loam
Bedrock:
38 inches—fractured sandstone
Depth class: Moderately deep
Depth to bedrock: 20 to 40 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Low
Most restrictive permeability: Moderately slow
Surface runoff: High
Highest shrink swell potential: Moderate
Hazard of flooding: None
Hazard of water erosion in bare areas: Severe
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

'+ Ayar soils on toe slopes, mainly in the Quinto Creek
area

* Gonzaga loam on toe slopes

« Quinto gravelly sandy loam on sideslopes

¢ Rock outcrop

Similar inclusions:

e Franciscan sandy loam, 30 to 50 percent slopes

Use and Management
Livestock Grazing

Common plants: Soft chess, ripgut brome, filaree, blue
oak

Major management factors: Slope, hazard of water
erosion, limited available water capacity

* Slope may limit access of equipment and some

classes of livestock. Fencing, water development, and

forage supplements can improve livestock distribution.

« The very steep topography and the resulting runoff

reduce the amount of rainfall that enters the soil.

« Loss of the surface layer results in a severe

decrease in productivity and in the potential of the soil

to produce plants suitable for grazing.

« Grazing should be controiled so that desirable

vegetation, such as soft chess, is maintained and

enough vegetation is left standing to protect the soil

from erosion.

» The limited available water capacity makes it

important that the forage plants not be stressed too

frequently or severely during the growing season. This
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will maintain the plants and maintain the moisture
throughout the growing season. Grazing frequency,
intensity, and duration can affect the composition of
the plant community.

Firewood Production

Major management factors: Slope, hazard of water
erosion

» The steepness of slope limits the kinds of

equipment that can be used in harvesting wood

products.

* Maintaining the understory vegetation is essential in

controlling erosion.

* Proper design of road drainage systems and care in

the placement of culverts help to control erosion.

Spoil from excavations is subject to rill and gully

erosion and to sloughing.

Interpretive Groups

Capability classification: 7e, nonirrigated
MLRA: 15

Ecological site: Loamy (blue oak)
Vegetative soil group: G

625—Franciscan-Quinto-Honker complex,
50 to 75 percent slopes

Setting

Landform: Mountains

Elevation: 800 to 3,600 feet

Slope feature: Very steep

Vegetation: Franciscan—annual grasses, forbs, and
blue oak; Quinto and Honker—annual grasses,
and forbs

Mean annual precipitation: 12 to 18 inches

Mean annual temperature: 59 to 61 degrees F

Frost-free period: 200 to 240 days

Composition

Franciscan sandy loam and similar soils: 40
percent

Quinto gravelly sandy loam and similar soils: 25
percent

Honker sandy loam and similar soils: 20 percent

Dissimilar inclusions: 15 percent

Characteristics of the Franciscan soil
Parent material: Sandstone
Typical profile

Surface layer:
0 to 10 inches—grayish brown and brown sandy
loam
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Subsoil:
10 to 26 inches—brown sandy clay loam
26 to 38 inches—brown and strong brown gravelly
sandy clay loam
Bedrock:
38 inches—fractured sandstone
Depth class: Moderately deep
Depth to bedrock: 20 to 40 inches
Natural drainage class: Well
Water table: Greater than 6 feet
Available water capacity: Low
Most restrictive permeability: Moderately slow
Surface runoff: High
Highest shrink swell potential: Moderate
Hazard of flooding: None
Hazard of water erosion in bare areas: Severe
Corrosivity class: Steel—moderate; concrete—low

Characteristics of the Quinto soil
Parent material: Sandstone conglomerate
Typical profile

Surface layer:
0 to 6 inches—yellowish brown gravelly sandy
loam
Subsoil:
6 to 17 inches—brown gravelly sandy clay loam
Bedrock:
17 inches—sandstone conglomerate
Depth class: Shallow
Depth to bedrock: 10 to 20 inches
Natural drainage class: Somewhat excessively drained
Water table: Greater than 6 feet
Available water capacity: Very low
Most restrictive permeability: Moderately slow
Surface runoff: High or very high
Highest shrink swell potential: Moderate
Hazard of flooding: None
Hazard of water erosion in bare areas:Very severe
Corrosivity class: Steel—moderate; concrete—low

Characteristics of the Honker soil
Parent material: Sandstone
Typical profile

Surface layer:
0 to 7 inches—brown sandy loam
Subsoil:
7 to 16 inches—reddish brown clay loam
16 to 36 inches—red gravelly clay
Bedrock:
36 inches—hard sandstone
Depth class: Moderately deep
Natural drainage class: Well drained

Soil Survey

Depth to claypan: 10 to 20 inches

Depth to bedrock: 20 to 40 inches

Water table: Greater than 6 feet

Available water capacity: Low

Most restrictive permeability: Very slow

Surface runoff: Very high

Highest shrink swell potential: High

Hazard of flooding: None

Hazard of water erosion in bare areas: Severe
Corrosivity class: Steel—moderate; concrete—Ilow

Minor Components

Dissimilar inclusions:

» Gonzaga loam on toe slopes

* Millsholm loam on sideslopes and ridges

* Rock outcrop

Similar inclusions:

* Franciscan sandy loam 30 to 50 percent slopes

* Quinto gravelly sandy loam 30 to 50 percent slopes

Use and Management
Livestock Grazing

Common plants: Franciscan—soft chess, ripgut
brome, filaree, blue oak; Quinto—soft chess,
California buckwheat, red brome, California
sagebrush; Honker—wild oats, soft chess, filaree

Major management factors: Franciscan—slope,
hazard of water erosion; Quinto—slope, hazard of
water erosion, depth to rock, limited available
water capacity; Honker—slope, hazard of water
erosion, depth to claypan

*» Slope may limit access of equipment and some

classes of livestock. Fencing, water development, and

forage supplements can improve livestock distribution.

* The very steep topography and the resulting runoff

reduce the amount of rainfall that enters the soil.

¢ Loss of the surface layer results in a severe

decrease in productivity and in the potential of the soil

to produce plants suitable for grazing.

» Grazing should be controlled so that desirable

vegetation, such as soft chess, is maintained and

enough vegetation is left standing to protect the soil
from erosion.

» Forage production is limited by shallow rooting

depth. When seeding is desired, consider species

adapted to droughty conditions.

* Fence construction on shallow soils may require

special designs.

* The limited available water capacity makes it

important that the forage plants not be stressed too

frequently or severely during the growing season. This
will maintain the plants and maintain the moisture
throughout the growing season. Grazing frequency,
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intensity, and duration can affect the composition of
the plant community.

Interpretive Groups

Capability classification: 7e, nonirrigated

Ecological site: Franciscan—loamy (blue oak);
Quinto—shallow coarse loamy; Honker—clayey

MLRA: 15

Vegetative soil group: Franciscan and Quinto—G;
Honker—D

630—Millsholm-Honker-Rock outcrop
complex, 30 to 50 percent slopes

Setting

Landform: Mountains

Elevation: 700 to 2,000 feet

Slope features: Steep

Vegetation: Annual grasses and forbs

Mean annual precipitation: 12 to 18 inches
Mean annual temperature: 59 to 61 degrees F
Frost-free period: 200 to 240 days

Composition

Millsholm loam and similar soils: 45 percent
Honker sandy loam and similar soils: 20 percent
Rock outcrop: 20 percent

Dissimilar inclusions: 15 percent

Characteristics of the Milisholm soil
Parent material: Sandstone and shale
Typical profile

Surface layer and subsoil:
0 to 19 inches—pale brown over light yellowish
brown loam

Bedrock:
19 inches—hard fractured shale

Depth class: Shallow

Natural drainage class: Well

Depth to bedrock: 10 to 20 inches

Water table: Greater than 6 feet

Available water capacity: Very low

Most restrictive permeability: Moderate

Surface runoff: Medium or high

Highest shrink swell potential: Low

Hazard of water erosion in bare areas: Severe

Hazard of flooding: None

Corrosivity class: Steel—moderate; concrete—
moderate

Characteristics of the Honker Soil

Parent material: Sandstone
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Typical profile

Surface layer:
0 to 7 inches—brown sandy loam
Subsoil:
7 to 16 inches—reddish brown clay loam
16 to 36 inches—red gravelly clay
Bedrock:
36 inches—hard sandstone
Depth class: Moderately deep
Depth to claypan: 10 to 20 inches
Depth to bedrock: 20 to 40 inches
Natural drainage class: Well
Water table: Greater than 6 feet
Available water capacity: Low or moderate
Most restrictive permeability: Very slow
Surface runoff: Very high
Highest shrink swell potential: High
Hazard of water erosion in bare areas: Moderate
Hazard of flooding: None
Corrosivity class: Steel—moderate; concrete—low

Characteristics of Rock outcrop

Parent material: Exposed sedimentary rock
Position on landscape: Occurs randomly throughout
the area

Minor Components

Dissimilar inclusions:

« Contra Costa loam on similar positions

« Quinto gravelly sandy loam, 40 to 75 percent slopes
on ridges

« Vallecitos soils

Simifar inclusions:

« Millsholm loam, 15 to 30 percent and 50 to 65
percent slopes

« Honker sandy loam, 50 to 65 percent slopes

Use and Management
Livestock Grazing

Common plants: Millsholm—soft chess, filaree, foxtall
fescue; Honker—wild oats, soft chess, filaree

Major management factors: Millshoim—hazard of
water erosion, runoff, depth to rock, and limited
available water capacity; Honker—hazard of water
erosion, runoff, depth to clay pan, and limited
available water capacity

« Loss of the surface layer results in a severe

decrease in productivity and in the potential of the soil

to produce plants suitable for grazing.

« Grazing should be controlled so that desirable

vegetation, such as soft chess, is maintained and

enough vegetation is left standing to protect the soil

from erosion.
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* Forage production is limited by shallow rooting
depth. When seeding is desired, consider species
adapted to droughty conditions.

* Fence construction on shallow soils may require
special designs.

* The limited available water capacity makes it
important that the forage plants not be stressed too
frequently or severely during the growing season. This
will maintain the plants and maintain the moisture
throughout the growing season. Grazing frequency,
intensity, and duration can affect the composition of
the plant community.

Interpretive Groups

Capability classification: Millsholm and Honker—6e,
nonirrigated; Rock outcrop—class 8

MLRA: 15

Vegetative soil group: Millsholm—G; Honker—D

Ecological site: Millsholm—shallow loamy; Honker—
clayey

631—Millsholm-Honker-Rock outcrop
complex, 50 to 75 percent slopes

Setting

Landform: Mountains

Elevation: 700 to 2,000 feet

Slope feature: Very steep

Vegetation: Annual grasses and forbs

Mean annual precipitation: 12 to 18 inches
Mean annual temperature: 59 to 61 degrees F
Frost-free period: 200 to 240 days

Composition

Millsholm loam and similar soils: 45 percent
Honker sandy loam and similar soils: 20 percent
Rock outcrop: 20 percent

Dissimilar inclusions: 15 percent

Characteristics of the Millsholm soil
Parent material: Sandstone and shale
Typical profile

Surface and subsoil:
0 to 19 inches—pale brown over light yellowish
brown loam

Bedrock:
19 inches—hard fractured shale

Depth class: Shallow

Depth to bedrock: 10 to 20 inches

Natural drainage class: Well drained

Water table: Greater than 6 feet

Available water capacity: Very low

Soil Survey

Most restrictive permeability: Moderate

Surface runoff: Medium or high

Highest shrink swell potential: Low

Hazard of flooding: None

Hazard of water erosion in bare areas: Severe

Corrosivity class: Steel—moderate; concrete—
moderate

Characteristics of the Honker soil
Parent material: Sandstone
Typical profile

Surface layer:
0 to 7 inches—brown sandy loam
Subsoil:
7 to 16 inches—reddish brown clay loam
16 to 36 inches—red gravelly clay
Bedrock:
38 inches—sandstone
Depth class: Moderately deep
Depth to claypan: 10 to 20 inches
Depth to bedrock: 20 to 40 inches
Natural drainage class: Well
Water table: Greater than 6 feet
Available water capacity: Low
Most restrictive permeability: Very slow
Surface runoff: Vlery high
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Severe
Corrosivity class: Steel—moderate; concrete—low

Characteristics of Rock outcrop

Position on the landscape: Occurs randomly
throughout the area
Parent material: Exposed sedimentary rock

Minor Components

Dissimilar inclusions:

* Contra Costa loam on toe slopes

* Quinto gravelly sandy loam on sideslopes

* Vallecitos gravelly loam on sideslopes
Similar inclusions:

* Millsholm loam, 30 to 50 percent slopes

* Honker sandy loam, 30 to 50 percent slopes

Use and Management
Livestock Grazing

Common plants: Millsholm—soft chess, filaree,
foxtail fescue; Honker—wild oats, soft chess,
filaree

Major management factors: Millsholm—slope, hazard
of water erosion, runoff, depth to rock, and limited
available water capacity; Honker— slope, hazard
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of water erosion, runoff, depth to clay pan, and

limited available water capacity
» Slope may limit access of equipment and some
classes of livestock. Fencing, water development,
and forage supplements can improve livestock
distribution.
« Loss of the surface layer resuits in a severe
decrease in productivity and in the potential of the soll
to produce plants suitable for grazing.
» Grazing should be controlled so that desirable
vegetation, such as soft chess, is maintained and
enough vegetation is left standing to protect the soil
from erosion.
« The very steep topography and the resulting runoff
reduce the amount of rainfall that enters the soil.
« Forage production is limited by shallow rooting
depth. When seeding is desired, consider species
adapted to droughty conditions.
 Fence construction on shallow soils may require
special designs.
« The limited available water capacity makes it
important that the forage plants not be stressed too
frequently or severely during the growing season. This
will maintain the plants and maintain the moisture
throughout the growing season. Grazing frequency,
intensity, and duration can affect the composition of
the plant community.

Interpretive Groups

Capability classification: Millsholm and Honker—7e,
nonirrigated; Rock outcrop—class 8

MLRA: 15

Vegetative soil group: Millsholm—G; Honker—D

Ecological site: Millsholm—shallow loamy; Honker—
clayey

635—Millsholm loam, 50 to 65 percent
slopes

Setting

Landform: Mountains

Elevation: 700 to 2,000 feet

Slope features: Very steep

Vegetation: Annual grasses and forbs

Mean annual precipitation: 12 to 18 inches
Mean annual temperature: 59 to 61 degrees F
Frost-free period: 200 to 240 days

Composition

Millsholm loam and similar inclusions: About 85
percent
Dissimilar inclusions: 15 percent
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Characteristics of the Millsholm soil
Parent material: Sandstone and shale
Typical profile

Surface and subsoil:
0 to 19 inches—pale brown over light yellowish
brown loam

Bedrock:
19 inches—hard fractured shale

Depth class: Shallow

Depth to bedrock: 10 to 20 inches

Natural drainage class: Well

Water table: Greater than 6 feet

Available water capacity: Very low

Most restrictive permeability: Moderate

Surface runoff: Medium or high

Highest shrink swell potential: Low

Hazard of flooding: None

Hazard of water erosion in bare areas: Severe

Corrosivity class: Steel—moderate; concrete—
moderate

Minor Components

Dissimilar inclusions:

» Contra Costa loam on toe slopes

» Honker sandy loam on toe slopes

* Quinto gravelly sandy on sideslopes

» Rock outcrop on ridges

Similar inclusions:

« Soils similar to Millsholm soil but are 5 to 10 inches
thick

» Millsolm loam, 30 to 50 percent slopes

Use and Management
Livestock Grazing

Common plants: Soft chess, filaree, foxtail fescue

Major management factors: Slope, hazard of water
erosion, and limited available water capacity

* Slope may limit access of equipment and some

classes of livestock. Fencing, water development,

and forage supplements can improve livestock

distribution.

« The very steep topography and the resulting runoff

reduce the amount of rainfall that enters the soil.

« Loss of the surface layer results in a severe

decrease in productivity and in the potential of the soil

to produce plants suitable for grazing.

« Grazing should be controlled so that desirable

vegetation, such as soft chess, is maintained and

enough vegetation is left standing to protect the soil

from erosion.

* The limited available water capacity makes it
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important that the forage plants not be stressed too
frequently or severely during the growing season. This
will maintain the plants and maintain the moisture
throughout the growing season. Grazing frequency,
intensity, and duration can affect the composition of
the plant community.

Interpretive Groups

Capability classification: 7e, nonirrigated
MLRA: 15

Ecological site: Shallow loamy
Vegetative soil group: G

640—AQuinto-Millsholm-Rock outcrop, 40
to 75 percent slopes

Setting

Landform: Mountains

Slope feature: Steep to very steep

Elevation: 600 to 3,400 feet

Vegetation: Annual grasses and forbs

Mean annual precipitation: 12 to 18 inches
Mean annual temperature: 59 to 61 degrees F
Frost-free period: 200 to 240 days

Composition

Quinto gravelly sandy loam and similar soils: 35
percent

Millsholm loam and similar soils: 30 percent

Rock outcrop: 20 percent

Dissimilar inclusions: 15 percent

Characteristics of the Quinto soil
Parent material: Sandstone conglomerate
Typical profile

Surface layer:
0 to 6 inches—yellowish brown gravelly sandy
loam
Subsoil:
6 to 17 inches—brown gravelly sandy clay loam
Bedrock:
17 inches—sandstone conglomerate
Depth class: Shallow
Depth to bedrock: 10 to 20 inches
Natural drainage class: Somewhat excessively drained
Water table: Greater than 6 feet
Available water capacity: Very low
Most restrictive permeability: Moderately slow
Surface runoff: High or very high
Highest shrink swell potential: Moderate
Hazard of flooding: None

Soil Survey

Hazard of water erosion in bare areas: Very high
Corrosivity class: Steel—moderate; concrete—low

Characteristics of the Millsholm Soil
Parent material: Sandstone and shale
Typical profile

Surface and subsoil:
0 to 19 inches—pale brown over light yellowish
brown loam

Bedrock:
19 inches—hard fractured shale

Depth class: Shallow

Depth to bedrock: 10 to 20 inches

Natural drainage class: Well drained

Water table: Greater than 6 feet

Available water capacity: Very low

Most restrictive permeability: Moderate

Surface runoff: Medium or high

Highest shrink swell potential: Low

Hazard of flooding: None

Hazard of water erosion in bare areas: High

Corrosivity class: Steel—moderate; concrete—
moderate

Characteristics of Rock outcrop

Position on the landscape: Occurs randomly
throughout the area
Parent material: Exposed sedimentary rock

Minor Components

Dissimilar inclusions:

* Contra Costa loam on sideslopes

* Honker sandy loam on toe slopes

* Vallecitos soils on similar positions

» Wisflat sandy loam on similar positions

Similar inclusions:

* Quinto soils with slopes of 25 to 40 percent on toe
slopes

* Millsholm soils with slopes of 25 to 40 percent on toe
slopes

Use and Management
Livestock Grazing

Common plants: Quinto—soft chess, California
buckwheat, red brome, California sagebrush;
Millsholm—soft chess, filaree, foxtail fescue

Major management factors: Slope, hazard of water
erosion, runoff, depth to rock, and limited available
water capacity

* Slope may limit access of equipment and some

classes of livestock. Fencing, water development,
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and forage supplements can improve livestock
distribution.

« Loss of the surface layer results in a severe
decrease in productivity and in the potential of the soil
to produce plants suitable for grazing.

« Grazing should be controlled so that desirable
vegetation, such as soft chess, is maintained and
enough vegetation is left standing to protect the soil
from erosion.

« The steep to very steep topography and the
resulting runoff reduce the amount of rainfall that
enters the soil.

* Forage production is limited by shallow rooting
depth. When seeding is desired, consider species
adapted to droughty conditions.

 Fence construction on shallow soils may require
special designs.

* The limited available water capacity makes it
important that the forage plants not be stressed too
frequently or severely during the growing season. This
will maintain the plants and maintain the moisture
throughout the growing season. Grazing frequency,
intensity, and duration can affect the composition of
the plant community.

Interpretive Groups

Capability classification: Quinto and Millsholm—7e,
nonirrigated; Rock outcrop—class 8,
nonirrigated

MLRA: 15

Ecological site: Quinto—shallow coarse loamy;
Millsholm—shallow loamy

Vegetative soil group: G

650—Quinto-Rock outcrop complex, 50 to
75 percent slopes

Setting

Landform: Mountains

Elevation: 500 to 3,300 feet

Slope features: \Very steep

Vegetation: Annual grasses and forbs

Mean annual precipitation: 12 to 18 inches
Mean annual temperature: 59 to 61 degrees F
Frost-free period: 200 to 240 days

Composition

Quinto gravelly sandy loam and similar soils: About 50
percent

Rock outcrop and similar inclusions: About 25
percent

Dissimilar inclusions: 25 percent
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Characteristics of the Quinto soil
Parent material: Sandstone conglomerate
Typical profile

Surface layer:

0 to 6 inches—yellowish brown gravelly sandy loam
Subsoil:

6 to 17 inches—brown gravelly sandy clay loam
Bedrock:

17 inches—sandstone conglomerate
Depth class: Shallow
Depth to bedrock: 10 to 20 inches
Natural drainage class: Somewhat excessively drained
Water table: Greater than 60 inches
Available water capacity: Very low
Most restrictive permeability: Moderately slow
Surface runoff: High or very high
Highest shrink swell potential: Moderate
Hazard of flooding: None
Hazard of water erosion in bare areas: Very severe
Corrosivity class: Steel-—moderate; concrete—low

Characteristics of Rock outcrop

Parent material- Exposed sandstone conglomerate
and sandstone

Minor Components

Dissimilar inclusions:

+ Milisholm loam, 40 to 75 percent slopes

¢ Gaviota loam, 50 to 75 percent slopes

 Vallecitos soils

Similar inclusions:

« Quinto gravelly sandy loam, 30 to 50 percent slopes

Use and Management
Livestock Grazing

Common plants on the Quinto soil: Soft chess,
California buckwheat, red brome, California
sagebrush

Major management factors: Slope, hazard of water
erosion, runoff, depth to rock, and limited available
water capacity

« Slope may limit access of equipment and some

classes of livestock. Fencing, water development, and

forage supplements can improve livestock distribution.

« Loss of the surface layer results in a severe

decrease in productivity and in the potential of the soil

to produce plants suitable for grazing.

« Grazing should be controlled so that desirable

vegetation, such as soft chess, is maintained and

enough vegetation is left standing to protect the soil
from erosion.
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* The very steep topography and the resulting runoff
reduce the amount of rainfall that enters the soil.

» Forage production is limited by shallow rooting
depth. When seeding is desired, consider species
adapted to droughty conditions.

* Fence construction on shallow soils may require
special designs.

* The limited available water capacity makes it
important that the forage plants not be stressed too
frequently or severely during the growing season. This
will maintain the plants and maintain the moisture
throughout the growing season. Grazing frequency,
intensity, and duration can affect the composition of
the plant community.

Interpretive Groups

Capability classification: Quinto—7e, nonirrigated;
Rock outcrop—=8, nonirrigated

MLRA: 15

Ecological site: Quinto—shallow coarse loamy

Vegetative soil group: Quinto—G

660—Gaviota loam, 30 to 75 percent
slopes

Setting

Landform: Mountains

Elevation: 1,500 to 2,700 feet

Slope features: Steep to very steep

Vegetation: Perennial shrubs, annual grasses, and
forbs

Mean annual precipitation: 12 to 18 inches

Mean annual temperature: 59 to 61 degrees

Frost-free period: 230 to 250 days

Composition

Gaviota loam and similar soils: 85 percent
Dissimilar inciusions: 15 percent

Characteristics of the Gaviota soil
Parent material: Hard sandstone
Typical profile

Surface layer:
0 to 10 inches—brown loam
Bedrock:
10 inches—pale brown hard sandstone
Depth class: Shallow
Depih to bedrock: 10 to 20 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Very low

Soil Survey

Most restrictive permeability: Moderately rapid

Surface runoff: Very high

Highest shrink swell potential: Low

Hazard of flooding: None

Hazard of water erosion in bare areas: ety severe

Corrosivity class: Steel—moderate; concrete—
moderate

Minor Components

Dissimilar inclusions:

* Honker soils on similar positions

* Vallecitos soils on similar positions

* Rock outcrop on convex positions near the top of
slopes

Similar inclusions:

* Soils with a surface layer of gravelly clay loam, clay
loam, or gravelly loam

Use and Management
Livestock Grazing

Common plants: Manzanita, California sagebrush,
chamise, buckbrush
Major management factors: Slope, hazard of water
erosion, depth to rock, limited available water
capacity
* Slope may limit access of equipment and some
classes of livestock. Fencing, water development, and
forage supplements can improve livestock distribution.
* Loss of the surface layer results in a severe
decrease in productivity and in the potential of the soil
to produce plants suitable for grazing.
* Grazing should be controlled so that the remaining
desirable vegetation, such as soft chess, is maintained
and enough vegetation is left standing to protect the
soil from erosion.
* The steep to very steep topography and the
resulting runoff reduce the amount of rainfall that
enters the soil.
* Forage production is limited by shallow rooting
depth. When seeding is desired, consider species
adapted to droughty conditions.
* Fence construction on shallow soils may require
special designs.
* The limited available water capacity makes it
important that the forage plants not be stressed too
frequently or severely during the growing season. This
will maintain the plants and maintain the moisture
throughout the growing season. Grazing frequency,
intensity, and duration can affect the composition of
the plant community.

Interpretive Groups

Capability classification: 7e, nonirrigated
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MLRA: 15
Ecological site: Gravelly loamy (chamise)
Vegetative soil group: G

661—Gaviota gravelly loam, 30 to 75
percent slopes

Setting

Landform: Mountains

Elevation: 1,100 to 3,800 feet

Slope features: Steep to very steep

Vegetation: Perennial shrubs, annual grasses, and
forbs

Mean annual precipitation: 12 to 18 inches

Mean annual temperature: 59 to 61 degrees

Frost-free period: 230 to 250 days

Composition

Gaviota gravelly loam and similar soils: 85 percent
Dissimilar inclusions: 15 percent

Characteristics of the Gaviota soil
Parent material: Sandstone
Typical profile

Surface layer:
0 to 10 inches—brown gravelly loam
Bedrock:
10 inches—pale brown hard sandstone
Depth class: Shallow
Depth to bedrock: 10 to 20 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Very low
Most restrictive permeability: Moderately rapid
Surface runoff: Very high
Highest shrink swell potential: Low
Hazard of flooding: None
Hazard of water erosion in bare areas:\ery

severe
Corrosivity class: Steel—moderate; concrete—
moderate
Minor Components
Dissimilar inclusions:

» Honker soils on similar positions

* Vallecitos soils on similar positions

« Rock outcrop on convex positions near the top of
slopes

Similar inclusions:

» Soils with a surface layer of gravelly clay loam, clay

loam, or loam
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Use and Management
Livestock Grazing

Common plants: Manzanita, California sagebrush,
chamise, buckbrush

Major management factors: Slope, hazard of water
erosion, depth to rock, and limited available water
capacity.

* Slope may limit access of equipment and some

classes of livestock. Fencing, water development,

and forage supplements can improve livestock

distribution.

» Loss of the surface layer results in a severe

decrease in productivity and in the potential of the soil

to produce plants suitable for grazing.

» Grazing should be controlled so that the remaining

desirable vegetation, such as soft chess, is maintained

and enough vegetation is left standing to protect the

soil from erosion.

» The steep to very steep topography and the

resulting runoff reduce the amount of rainfall that

enters the soil.

* Forage production is limited by shallow rooting

depth. When seeding is desired, consider species

adapted to droughty conditions.

¢ Fence construction on shallow soils may require

special designs.

 The limited available water capacity makes it

important that the forage plants not be stressed too

frequently or severely during the growing season. This

will maintain the plants and maintain the moisture

throughout the growing season. Grazing frequency,

intensity, and duration can affect the composition of

the plant community.

Interpretive Groups

Capability classification: 7e, nonirrigated
MLRA: 15

Ecological site: Gravelly loamy (chamise)
Vegetative soil group: G

682—Henneke-Hentine-Rock outcrop
complex, 30 to 70 percent slopes

Setting

Landform: Mountains

Elevation: 1,200 to 3,000 feet

Slope features: Steep to very steep

Vegetation: Perennial shrubs, annual grasses, forbs,
and California foothill pine

Mean annual precipitation: 16 to 18 inches

Mean annual temperature: 59 to 61 degrees
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Frost-free period: 190 to 220 days
Composition

Henneke gravelly loam and similar soils: 35 percent

Hentine gravelly sandy loam and similar soils: 35
percent

Rock outcrop: 15 percent

Dissimilar inclusions: 15 percent

Characteristics of the Henneke soil
Parent material: Serpentine
Typical profile

Surface layer:
0 to 5 inches—reddish brown gravelly loam
Subsoil:
5 to 9 inches—dark reddish brown gravelly clay
loam
9 to 19 inches—reddish brown very gravelly clay
Bedrock:
19 inches—pale green hard fractured
serpentine
Depth class: Shallow
Depth to bedrock: 10 to 20 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Very low
Most restrictive permeability: Moderately slow
Surface runoff: High or very high
Highest shrink swell potential: Moderate
Hazard of flooding: None
Hazard of water erosion in bare areas: Very severe
Corrosivity class: Steel—high; concrete—moderate

Characteristics of the Hentine soil
Parent material: Serpentine
Typical profile

Surface layer:
0 to 4 inches—brown loam
Subsoil:
4 to 17 inches—brown very gravelly clay loam
Bedrock:
17 inches—greenish gray hard fractured
serpentine
Depth class: Shallow
Depth to bedrock: 10 to 20 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Very low
Most restrictive permeability: Moderately slow
Surface runoff: High or very high

Soil Survey

Highest shrink swell potential: Low

Hazard of flooding: None

Hazard of water erosion in bare areas: Very severe

Hazard of soil blowing in bare areas: Slight

Corrosivity class: Steel—moderate; concrete—
moderate

Characteristics of Rock outcrop
Parent material: Exposed serpentine
Minor Components

Dissimilar inclusions:

* Franciscan soils on similar positions

* Gaviota soils on convex positions near the top of
slopes

* Vallecitos soils on convex positions near the top of
slopes

Similar inclusions:

* Soils with a surface layer of loam or sandy loam

Use and Management
Livestock Grazing

Common plants on the Hentine and Henneke soils:
Chamise, buckbrush, manzanita, California foothill
pine

Major management factors: Slope, hazard of water
erosion, runoff, depth to rock, limited available
water capacity

* Slope may limit access of equipment and some

classes of livestock. Fencing, water development, and

forage supplements can improve livestock distribution.

* The steep topography and the resulting runoff

reduce the amount of rainfall that enters the soil.

* Loss of the surface layer results in a severe

decrease in productivity and in the potential of the soil

to produce plants suitable for grazing.

*» Grazing should be controlled so that desirable

vegetation, such as soft chess, is maintained and

enough vegetation is left standing to protect the soil
from erosion.

* Fence construction on shallow soils may require

special designs.

* Forage production is limited by shallow rooting

depth. When seeding is desired, consider species

adapted to droughty conditions.

* The limited available water capacity makes it

important that the forage plants not be stressed too

frequently or severely during the growing season. This
will maintain the plants and maintain the moisture
throughout the growing season. Grazing frequency,
intensity, and duration can affect the composition of
the plant community.



Stanislaus County, California, Western Part

Interpretive Groups

Capability classification: Hentine and Henneke—7e,
nonirrigated; Rock outcrop—8

MLRA: 15

Ecological site: Hentine-gravelly loamy (chamise);
Henneke—gravelly clayey (chamise)

Vegetative soil group: Hentine and Henneke—|

683—Hentine-Rock outcrop-Henneke
complex, 30 to 70 percent slopes

Setting

Landform: Mountains

Elevation: 1,200 to 2,550 feet

Slope features: Steep to very steep

Vegetation: Perennial shrubs, annual grasses, forbs,
and California foothill pine

Mean annual precipitation: 16 to 18 inches

Mean annual temperature: 59 to 61 degrees

Frost-free period: 190 to 220 days

Composition

Hentine gravelly loam and similar soils: 35 percent
Rock outcrop: 35 percent

Henneke gravelly loam and similar soils: 20 percent
Dissimilar inclusions: 10 percent

Characteristics of the Hentine soil

Position on landscape: South- and west-facing
sideslopes
Parent material: Serpentinized peridotite

Typical profile

Surface layer:
0 to 4 inches—brown loam
Subsoil:
4 to 17 inches—brown very gravelly clay loam
Bedrock:
17 inches—greenish gray hard fractured
serpentinized peridotite
Depth class: Shallow
Depth to bedrock: 10 to 20 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Very low
Most restrictive permeability: Moderately slow
Surface runoff: High or very high
Highest shrink swell potential: Low
Hazard of flooding: None
Hazard of water erosion in bare areas: Very severe
Corrosivity class: Steel—moderate; concrete—
moderate
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Characteristics of Rock outcrop

Position on landscape: Occurs randomly throughout
the area
Parent material: Exposed serpentinized peridotite

Characteristics of the Henneke soil

Position on landscape: North- and east-facing
sideslopes
Parent material: Serpentinized peridotite

Typical profile

Surface layer:
0 to 5 inches—reddish brown gravelly loam
Subsoil:
5 to 9 inches—dark reddish brown gravelly clay
loam
9 to 19 inches—reddish brown very gravelly clay
Bedrock:
19 inches—pale green hard fractured
serpentinized peridotite
Depth class: Shallow
Depth to bedrock: 10 to 20 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Very low
Most restrictive permeability: Moderately slow
Surface runoff: High or very high
Highest shrink swell potential: Moderate
Hazard of flooding: None
Hazard of water erosion in bare areas: Very severe
Corrosivity class: Steel—high; concrete—moderate

Minor Components

Dissimilar inclusions:

» Franciscan soils on similar positions

» Gaviota soils on convex positions near the top of
slopes

* Vallecitos soils on convex positions near the top of
slopes

* Soils similar to Hentine or Henneke but are
moderately deep on toe slopes of less than 30 percent
and gravelly throughout

Similar inclusions:

» Soils with a surface layer of loam or sandy loam

Use and Management
Livestock Grazing

Common plants on the Hentine and Henneke soils:
Chamise, buckbrush, manzanita, California foothill
pine

Major management factors: Slope, hazard of water
erosion, runoff, depth to rock, limited available
water capacity
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* Slope may limit access of equipment and some
classes of livestock. Fencing, water development,
and forage supplements can improve livestock
distribution.

* The steep topography and the resulting runoff
reduce the amount of rainfall that enters the soil.

* Loss of the surface layer results in a severe
decrease in productivity and in the potential of the soil
to produce plants suitable for grazing.

* Grazing should be controlled so that desirable
vegetation, such as soft chess, is maintained and
enough vegetation is left standing to protect the soil
from erosion.

* Fence construction on shallow soils may require
special designs.

* Forage production is limited by shallow rooting
depth. When seeding is desired, consider species
adapted to droughty conditions.

* The limited available water capacity makes it
important that the forage plants not be stressed too
frequently or severely during the growing season. This
will maintain the plants and maintain the moisture
throughout the growing season. Grazing frequency,
intensity, and duration can affect the composition of
the plant community.

Interpretive Groups

Capability classification: Hentine and Henneke—7e,
nonirrigated; Rock outcrop—38

MLRA: 15

Ecological site: Hentine—gravelly loamy (chamise);
Henneke—gravelly clayey (chamise)

Vegetative soil group: Hentine and Henneke—I

684—Hentine-Henneke complex, 30 to 70
percent slopes

Setting

Landform: Mountains

Ejevation: 2,400 to 3,400 feet

Slope features: Steep to very steep

Veegetation: Perennial shrubs, annual grasses, forbs,
and California foothill pine

Mean annual precipitation: 16 to 18 inches

Mean annual temperature: 59 to 61 degrees

Frost-free period: 190 to 220 days

Composition

Hentine very cobbly loam and similar soils: 50
percent

Henneke gravelly loam and similar soils: 35 percent

Dissimilar inclusions: 15 percent

Soil Survey

Characteristics of the Hentine soil

Position on landscape: South- and west-facing
sideslopes

Rock fragments on surface: Less than 3 percent

Parent material: Serpentinized peridotite

Typical profile

Surface layer:
0 to 4 inches—dark brown very cobbly loam

Subsoil:
4 to 14 inches—dark brown very gravelly clay
loam

Bedrock:
14 inches—dark brown hard fractured
serpentinized peridotite

Depth class: Shallow

Depth to bedrock: 10 to 20 inches

Natural drainage class: Well drained

Water table: Greater than 6 feet

Available water capacity: Very low

Most restrictive permeability: Moderately slow

Surface runoff: High or very high

Highest shrink swell potential: Low

Hazard of flooding: None

Hazard of water erosion in bare areas: Very
severe

Corrosivity class: Steel—moderate; concrete—
moderate

Characteristics of the Henneke soil

Position on landscape: North- and east-facing
sideslopes
Parent material: Serpentinized peridotite

Typical profile

Surface layer:
0 to 5 inches—reddish brown gravelly loam
Subsoil:
5 to 9 inches-—dark reddish brown gravelly ciay
loam
9 to 19 inches—reddish brown very gravelly
clay
Bedrock:
19 inches—pale green hard fractured
serpentinized peridotite
Depth class: Shallow
Depth to bedrock: 10 to 20 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Very low
Most restrictive permeability: Moderately slow
Surface runoff: High or very high
Highest shrink swell potential: Moderate
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Hazard of flooding: None
Hazard of water erosion in bare areas: Very severe
Corrosivity class: Steel—high; concrete—moderate

Minor Components

Dissimilar inclusions:

* Franciscan soils on similar positions

* Gaviota soils on convex positions near the top of
slopes

* Vallecitos soils on convex positions near the top of
slopes

* Soils similar to Hentine or Henneke but are
moderately deep on toe slopes

Similar inclusions:

 Soils with a surface layer of loam or sandy loam

» Slopes of less then 30 percent with profiles gravelly
throughout

Use and Management
Livestock Grazing

Common plants on the Hentine and Henneke soils:
Chamise, buckbrush, manzanita, California foothill
pine

Major management factors: Slope, hazard of water
erosion, runoff, depth to rock, limited available
water capacity

= Slope may limit access of equipment and some

classes of livestock. Fencing, water development,

and forage supplements can improve livestock
distribution.

* The steep topography and the resulting runoff

reduce the amount of rainfall that enters the soil.

* Loss of the surface layer results in a severe

decrease in productivity and in the potential of the soil

to produce plants suitable for grazing.

¢ Grazing should be controlled so that desirable

vegetation, such as soft chess, is maintained and

enough vegetation is left standing to protect the soil
from erosion.

* Fence construction on shallow soils may require

special designs.

= Forage production is limited by shallow rooting

depth. When seeding is desired, consider species

adapted to droughty conditions.

¢ The limited available water capacity makes it

important that the forage plants not be stressed too

frequently or severely during the growing season. This
will maintain the plants and maintain the moisture
throughout the growing season. Grazing frequency,
intensity, and duration can affect the composition of
the plant community.

Interpretive Groups

Capability classification: 7e, nonirrigated
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MLRA: 15

Ecological site: Hentine—chamise—gravelly loamy
(chamise); Henneke—gravelly clayey (chamise)

Vegetative soil group: |

685—Stonyford complex, 15 to 50 percent
slopes

Setting

Landform: Mountains

Elevation: 1,500 to 1,900 feet

Slope features: Hilly to steep

Vegetation: Perennial shrubs, annual grasses, forbs,
and California foothiil pine

Mean annual precipitation: 16 to 18 inches

Mean annual temperature: 58 to 60 degrees

Frost-free period: 240 to 260 days

Composition

Stonyford gravelly loam, 15 to 30 percent slopes and
similar soils: 45 percent

Stonyford gravelly loam, 30 to 50 percent slopes and
similar soils: 40 percent

Dissimilar inclusions: 15 percent

Characteristics of Stonyford gravelly loam, 15
to 30 percent slopes

Parent material: Igneous rock
Typical profile

Surface layer:
0 to 6 inches—brown gravelly loam
Subsoil:
6 to 17 inches—brown and light brown gravelly
clay loam
Bedrock:
17 inches—white hard fractured igneous rock
Depth class: Shallow
Depth to bedrock: 10 to 20 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Very low or low
Most restrictive permeability: Moderately slow
Surface runoff: Medium to very high
Highest shrink swell potential: Low
Hazard of flooding: None
Hazard of water erosion in bare areas: Very severe
Corrosivity class: Steel—moderate; concrete—
moderate

Characteristics of Stonyford gravelly loam, 30
to 50 percent slopes

Parent material: Igneous rock
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Typical profile

Surface layer:
0 to 6 inches—brown gravelly loam
Subsoil:
6 to 17 inches—brown and light brown gravelly
clay loam
Bedrock:
17 inches—white hard fractured igneous rock
Depth class: Shallow
Depth to bedrock: 10 to 20 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Avaijlable water capacity: Very low or low
Most restrictive permeability: Moderately slow
Surface runoff: Medium to very high
Hazard of flooding: None
Highest shrink swell potential: Low
Hazard of water erosion in bare areas: Very severe
Corrosivity class: Steel—moderate; concrete—
moderate

Minor Components

Dissimilar inclusions:

* Henneke soils on slopes of 30 to 70 percent on
sideslopes

* Hentine soils on slopes of 30 to 70 percent on
sideslopes

* Wisflat soils on similar positions

» Zacharias soils on toe slopes

Similar inclusions:

« Stonyford soils on 8 to 15 percent slopes and 50 to
75 percent slopes on slightly higher positions

» Soils with a surface layer of sandy loam or clay loam
¢ Soils similar to Stonyford but 20 to 40 inches to
bedrock on concave toe slopes

Use and Management
Livestock Grazing

Common plants: Chamise, manzanita, ceonothus,
California foothill pine, scrub oak

Major management factors: Slope, hazard of water
erosion, depth to rock, limited available water
capacity

 Slope may limit access of equipment and some

classes of livestock. Fencing, water development, and

forage supplements can improve livestock distribution.

« The hilly to steep topography and the resulting runoff

reduce the amount of rainfall that enters the soil.

¢ Loss of the surface layer results in a severe

decrease in productivity and in the potential of the soil

to produce plants suitable for grazing.

» Grazing should be controlled so that desirable

vegetation, such as soft chess, is maintained and
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enough vegetation is left standing to protect the soil
from erosion.

* Fence construction on shallow soils may require
special designs.

» Forage production is limited by shallow rooting
depth. When seeding is desired, consider species
adapted to droughty conditions.

* The limited available water capacity makes it
important that the forage plants not be stressed too
frequently or severely during the growing season. This
will maintain the plants and maintain the moisture
throughout the growing season. Grazing frequency,
intensity, and duration can affect the composition of
the plant community.

Interpretive Groups

Capability classification: Stonyford 15 to 30 percent
slopes soil—6e, nonirrigated; Stonyford 30 to 50
percent slopes soil—7e, nonirrigated

MLRA: 15

Ecological site: Gravelly loamy (chamise)

Vegetative soil group: G

687—Hentine-Henneke-Rock outcrop
complex, 30 to 70 percent slopes

Setting

Landform: Mountains

Elevation: 1,600 to 3,560 feet

Slope features: Steep to very steep

Vegetation: Perennial shrubs, annual grasses, forbs,
and California foothill pine

Mean annual precipitation: 16 to 18 inches

Mean annual temperature: 59 to 61 degrees

Frost-free period: 190 to 220 days

Composition

Hentine very cobbly loam and similar soils: 40 percent
Henneke gravelly loam and similar soils: 30 percent
Rock outcrop: 20 percent

Dissimilar inclusions: 10 percent

Characteristics of the Hentine soil

Position on landscape: South- and west-facing
sideslopes

Rock fragments on surface: Less than 3 percent

Parent material: Serpentinized peridotite

Typical profile

Surface layer:

0 to 4 inches—dark brown very cobbly loam
Subsoil:

4 to 14 inches—dark brown very gravelly clay loam
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Bedrock:
14 inches—dark brown hard fractured
serpentinized peridotite

Depth class: Shallow

Depth to bedrock: 10 to 20 inches

Natural drainage class: Well drained

Water table: Greater than 6 feet

Available water capacity: Very low

Most restrictive permeability: Moderately slow

Surface runoff: High or very high

Highest shrink swell potential: Low

Hazard of flooding: None

Hazard of water erosion in bare areas: Very severe

Corrosivity class: Steel—moderate; concrete—
moderate

Characteristics of the Henneke soil

Position on landscape: North- and east-facing
sideslopes
Parent material: Serpentinized peridotite

Typical profile

Surface layer:
0 to 5 inches—reddish brown gravelly loam
Subsoil:
5 to 9 inches—dark reddish brown gravelly clay
loam
9 to 19 inches—reddish brown very gravelly clay
Bedrock:
19 inches—pale green hard fractured
serpentinized peridotite
Depth class: Shallow
Depth to bedrock: 10 to 20 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Very low
Most restrictive permeability: Moderately slow
Surface runoff: High or very high
Highest shrink swell potential: Moderate
Hazard of flooding: None
Hazard of water erosion in bare areas: Very severe
Corrosivity class: Steel—high; concrete—moderate

Characteristics of Rock outcrop

Parent material: Exposed serpentinized peridotite
Position on landscape: Occurs randomly throughout
the area

Minor Components

Dissimilar inclusions:

« Franciscan soils on similar positions

« Gaviota soils on convex positions near the top of
slopes

« Vallecitos on convex positions near the top of slopes
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Similar inclusions:

 Soils with a surface layer of loam or sandy loam

» Soils that are similar to Hentine or Henneke but are
on toe slopes of less then 30 percent, and gravelly
throughout

Use and Management
Livestock Grazing

Common plants on the Hentine and Henneke soils:
Chamise, buckbrush, manzanita, California foothill
pine

Major management factors: Slope, hazard of water
erosion, runoff, depth to rock, limited available
water capacity

* Slope may limit access of equipment and some

classes of livestock. Fencing, water development, and

forage supplements can improve livestock distribution.
 The steep topography and the resulting runoff
reduce the amount of rainfall that enters the soil.

* Loss of the surface layer results in a severe

decrease in productivity and in the potential of the soil

to produce plants suitable for grazing.

* Grazing should be controlled so that desirable

vegetation, such as soft chess, is maintained and

enough vegetation is left standing to protect the soil
from erosion.

¢ Fence construction on shallow soils may require

special designs.

* Forage production is limited by shallow rooting

depth. When seeding is desired, consider species

adapted to droughty conditions.

 The limited available water capacity makes it

important that the forage plants not be stressed too

frequently or severely during the growing season. This
will maintain the plants and maintain the moisture
throughout the growing season. Grazing frequency,
intensity, and duration can affect the composition of
the plant community.

Interpretive Groups

Capability classification: Hentine and Henneke—7e,
nonirrigated; Rock outcrop—8

MLRA: 15

Ecological site: Hentine—gravelly loamy (chamise);
Henneke—gravelly clayey (chamise)

Vegetative soil group: Hentine and Henneke—I

690—Sehorn-Contra Costa complex, 30 to
50 percent slopes

Setting

Landform: Mountains
Elevation: 600 to 1,900 feet
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Slope features: Steep

Vegetation: Annual grasses and forbs

Mean annual precipitation: 12 to 18 inches
Mean annual temperature: 59 to 62 degrees F
Frost-free period: 200 to 240 days

Composition

Sehorn clay and similar inclusions: About 50 percent

Contra Costa clay loam and similar inclusions: About
35 percent

Dissimilar inclusions: 15 percent

Characteristics of the Sehorn soil
Parent material: Sandstone and shale
Typical profile

Surface layer:
0 to 7 inches—yellowish brown clay
Subsoil:
7 to 26 inches—yellowish brown over light
yellowish brown and strong brown clay
Bedrock:
26 inches—fractured shale
Depth class: Moderately deep
Depth to bedrock: 20 1o 40 inches
Natural drainage class: Well drained
Water table: Greater than 60 inches
Available water capacity: Low
Most restrictive permeability: Slow
Surface runoff: High or very high
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: High
Corrosivity class: Steel—high; concrete—low

Characteristics of the Contra Costa soil
Parent material: Sandstone
Typical profile

Surface layer:
0 to 9 inches—brown clay loam
Subsoil:
9 to 38 inches—brown and light brown clay loam
Bedrock:
38 inches—light yellowish brown hard sandstone
Depth class: Moderately deep
Depth to bedrock: 20 1o 40 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Low
Most restrictive permeability: Slow
Surface runoff: High or very high
Highest shrink swell potential: High
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Corrosivily class: Steel—moderate; concrete—
moderate

Hazard of water erosion: Severe

Hazard of flooding: None

Minor Components

Dissimilar inclusions:

» Ayar clay, 30 to 50 percent slopes in concave
positions

* Millsholm loam, 30 to 50 percent slopes on

ridges

Similar inclusions:

» Soils similar to Sehorn soil but are 40 to 60 inches
deep to bedrock and are on north-facing slopes

Use and Management
Livestock Grazing

Common plants: Softchess, wild oats, filaree,
burclover

Major management factors: Slope, hazard of water
erosion, shrink-swell

» Slope may limit access of equipment and some

classes of livestock. Fencing, water development,

and forage supplements can improve livestock

distribution.

* |f the soil is grazed to a bare condition, the loss of

the surface layer by water erosion results in a severe

decrease in productivity and in the potential of the soil

to produce vegetation suitable for grazing.

* Grazing should be controlled so that desirable

vegetation, such as soft chess, is maintained and

enough vegetation is left standing to protect the soil

from erosion.

» Excessive shrinking and swelling of the soil can

cause the tilting or lifting out of fence posts.

Interpretive Groups

Capability classification: 6e, nonirrigated

MLRA: 15

Ecological site: Sehorn and Contra Costa—loamy
Vegetative soil group: G

695—O0rognen sandy loam, 8 to 30
percent slopes

Setting

Landform: Uplifted dissected terraces

Elevation: 1,100 to 1,700 feet

Slope features: Strongly sloping to moderately steep
Vegetation: Annual grasses and forbs

Mean annual precipitation: 10 to 13 inches
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Mean annual temperature: 59 to 62 degrees
Frost-free period: 230 to 250 days

Composition

Orognen sandy loam and similar soils: 85 percent
Dissimilar inclusions: 15 percent

Characteristics of the Orognen soil
Parent material: Alluvium from mixed rock sources
Typical profile

Surface layer:
0 to 5 inches—Ilight brown sandy loam
5 to 19 inches—brown gravelly sandy clay loam
Subsoil:
19 to 47 inches—reddish brown and brown clay
47 to 60 inches—light brown gravelly clay loam
Depth class: Very deep
Depth to claypan: 10 to 19 inches
Depth to bedrock: Greater than 5 feet
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: High
Most restrictive permeability: Very slow
Surface runoff: High or very high
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas: Moderate
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

» Gonzaga soils on slopes greater than 30 percent on
higher positions

» Honker soils on slopes greater than 30 percent on
higher positions

» Vallecitos soils on slopes greater than 30 percent on
higher positions

* Very deep medium textured very gravelly soils in
dissected drainageways with accumulations of cobbles
and stones on the surface

Similar inclusions:

+ Soils with a surface layer of loam, gravelly loam or
gravelly sandy loam

Use and Management
Livestock Grazing

Common plants: Wild oats, Mediterranean barley,
foxtail fescue, filaree

Major management factors: Hazard of water erosion

» Grazing should be controlled so that desirable

vegetation, such as soft chess, is maintained and

137

enough vegetation is left standing to protect the soil
from erosion.

Homesite Development

Major management factors: Slope, hazard of water
erosion, low strength, shrink-swell, restricted
permeability

¢ During construction all bare ground should be

mulched. A ground cover should be established to

prevent excessive erosion during periods of high
rainfall.

* Buiidings and roads should be designed to offset

the limited ability of the soil in this unit to support a

load.

» The effect of shrinking and swelling can be

minimized by using proper engineering designs or

backfilling material that has a low shrink-swell
potential.

* The leach lines should follow the contour lines to

maintain proper grade.

» The restricted permeability decreases the

absorption capacity of the leach fields. Increasing the

size of the leach field or using a specially designed
system can overcome this limitation.

Interpretive Groups

Capability classification: 4e-3 nonirrigated
MLRA:15

Ecological site: Fine loamy

Vegetative soil group: D

700—Hytop-Franciscan-Vallecitos
complex, 50 to 75 percent slopes

Setting

Landform: Mountains

Position on landscape: Dominantly on north-facing
slopes

Elevation: 1,000 to 2,700 feet

Slope features: Very steep

Vegetation: Annual grasses, forbs, and blue oaks

Mean annual precipitation: 13 to 18 inches

Mean annual temperature: 59 to 61 degrees

Frost-free period: 220 to 240 days

Composition

Hytop loam and similar soils: 40 percent

Franciscan sandy loam and similar soils: 25
percent

Vallecitos loam and similar soils: 20 percent

Dissimilar inclusions: 15 percent
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Characteristics of the Hytop soil
Parent material: Basalt
Typical profile

Surface layer:
0 to 11 inches—brown loam

Subsoil:
11 to 39 inches—yellowish red clay loam and
reddish brown clay

Bedrock:
39 inches—brownish yellow and yellowish red
weathered basalt

Depth class: Moderately deep

Depth to claypan: 7 to 20 inches

Depth to bedrock: 20 to 40 inches

Natural drainage class: Well drained

Water table: Greater than 6 feet

Available water capacity: Low

Most restrictive permeability: Very slow

Surface runoff: Very high

Highest shrink swell potential: High

Hazard of flooding: None

Hazard of water erosion in bare areas: \ery
severe

Corrosivity class: Steel—high; concrete—low

Characteristics of the Franciscan soil
Parent material: Sandstone
Typical profile

Surface layer:
0 to 10 inches—grayish brown and brown sandy
loam
Subsoil:
10 to 26 inches—brown sandy clay loam
26 to 38 inches—brown and strong brown gravelly
sandy clay loam
Bedrock:
38 inches—fractured sandstone and metamorphic
rock
Depth class: Moderately deep
Depth to bedrock: 20 to 40 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Low
Most restrictive permeability: Moderately slow
Surface runoff: High
Highest shrink swell potential: Moderate
Hazard of flooding: None
Hazard of water erosion in bare areas: Very severe
Corrosivity class: Steel—moderate; concrete—Ilow

Characteristics of the Vallecitos soil

Parent material: Sandstone

Soil Survey

Typical profile

Surface layer:
0 to 7 inches—pale brown gravelly loam
Subsoil:
7 to 16 inches—brown gravelly clay
Bedrock:
16 inches—reddish brown hard sandstone
Depth class: Shallow
Depth to bedrock: 10 to 20 inches
Natural drainage class: Well drained
Water table: Greater than 6 feet
Available water capacity: Very low
Most restrictive permeability: Slow
Surface runoff: High or very high
Highest shrink swell potential: High
Hazard of flooding: None
Hazard of water erosion in bare areas:Very severe
Corrosivity class: Steel—high; concrete—low

Minor Components

Dissimilar inclusions:

¢ Rock outcrop

* Gaviota soils on convex positions near the top of
slopes

Similar inclusions:

* Franciscan soils on slopes greater than 75 percent
or less than 50 percent on similar positions

* Hytop soils on slopes greater than 75 percent or
less than 50 percent on similar positions

* Vallecitos soils on slopes greater than 75 percent or
less than 50 percent on similar positions

» Soils with a surface layer of gravelly clay loam or
clay loam

Use and Management
Livestock Grazing

Common plants on the Franciscan soil: Wild oats, soft
chess, filaree, blue oak

Major management factors: Hytop—slope, hazard of
water erosion, limited available water capacity;
Franciscan—slope, hazard of water erosion;
Vallecitos—slope, hazard of water erosion, limited
available water capacity, and depth to rock

* Slope may limit access of equipment and some

classes of livestock. Fencing, water development,

and forage supplements can improve livestock

distribution.

» The very steep topography and the resulting runoff

reduce the amount of rainfall that enters the soil.

* Loss of the surface layer results in a severe

decrease in productivity and in the potential of the soil

to produce plants suitable for grazing.

» Grazing should be controlled so that desirable
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vegetation, such as soft chess, is maintained and
enough vegetation is left standing to protect the soil
from erosion.

* The limited available water capacity makes it
important that the forage plants not be stressed too
frequently or severely during the growing season. This
will maintain the plants and maintain the moisture
throughout the growing season. Grazing frequency,
intensity, and duration can affect the composition of
the plant community.

» Brush management improves areas of range that
are producing woody shrubs at a level that decreases
preferred forage plants.

Homesite Development

Major management factors: Hytop—slope, hazard of
water erosion, depth to rock, low strength in the
claypan, shrink swell, restricted permeability;
Franciscan—slope, hazard of water erosion, depth
to rock; Vallecitos—slope, hazard of water erosion,
depth to rock, low strength, shrink swell, restricted
permeability

« Excavation for roads and buildings increases the

hazard of erosion.

 Cuts needed to provide essentially level building

sites can expose bedrock.

« During construction all bare ground should be

mulched. A ground cover should be established to

prevent excessive erosion during periods of high rainfall.
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 Buildings and roads should be designed to offset
the limited ability of the soil in this unit to support a
load.

* The effect of shrinking and swelling can be
minimized by using proper engineering designs or
backfiling material that has a low shrink-swell
potential.

» Onsite investigation is needed to identify areas
where the soil is deep enough for septic tank
absorption fields.

* The leach lines should follow the contour lines to
maintain proper grade.

¢ The depth to rock decreases soil depth for the
filtering capacity of the leach fields or can prevent their
placement. [f the leach lines are placed too close to
the bedrock, ground water may be contaminated by
the effluent.

* The restricted permeability decreases the
absorption capacity of the leach fields. Increasing the
size of the leach field or using a specially designed
system can overcome this limitation.

Interpretive Groups

Capability classification: 7e, nonirrigated

MLRA: 15

Ecological site: Hytop soil—clayey; Franciscan soil—
loamy (blue oak); Vallecitos soil—loamy

Vegetative soil group: Hytop soil—D; Franciscan and
Vallecitos soils—G
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Use and Management of the Soils

This soil survey is an inventory and evaluation of
the soils in the area. It can be used to adjust land uses
to the limitations and potentials of natural resources
and the environment. Also, it can help to prevent soil-
related failures in land uses.

In preparing a soil survey, soil scientists,
conservationists, engineers, and others collect
extensive field data about the nature and behavioral
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 and woodland; as sites for buildings,
sanitary facilities, highways and other transportation
systems, and parks and other recreational 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.

Planners 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
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.

Prime Farmland

Prime farmland is one of several kinds of important
farmland defined by the U.S. Department of
Agriculture. It is of major importance in meeting the
Nation’s short- and long-range needs for food and

fiber. Because the supply of high-quality farmland is
limited, the U.S. Department of Agriculture recognizes
that responsible levels of government, as well as
individuals, should encourage and facilitate the wise
use of our Nation’s prime farmland.

Prime farmland, as defined by the U.S. Department
of Agriculture, is land that has the best combination of
physical and chemical characteristics for producing
food, feed, forage, fiber, and oilseed crops and is
available for these uses. It could be cultivated land,
pastureland, forest land, or other land, but it is not
urban or built-up land or water areas. The soil qualities,
growing season, and moisture supply are those
needed for the soil to economically produce sustained
high vields of crops when proper management,
including water management, and acceptable farming
methods are applied. In general, prime farmland has
an adequate and dependable supply of moisture from
precipitation or irrigation, a favorable temperature and
growing season, acceptable acidity or alkalinity, an
acceptable salt and sodium content, and few or no
rocks. It is permeable to water and air. It is not
excessively erodible or saturated with water for long
periods, and it either is not frequently flooded during
the growing season or is protected from flooding. The
slope ranges mainly from 0 to 6 percent. More detailed
information about the criteria for prime farmland is
available at the local office of the Natural Resources
Conservation Service.

A recent trend in land use in some parts of the area
has been the loss of some prime farmland to industrial
and urban uses. The loss of prime farmland to other
uses puts pressure on marginal lands, which generally
are more erodible, droughty, and less productive and
cannot be easily cultivated.

The map units in the area that are considered prime
farmland are listed in table 5. This list does not
constitute a recommendation for a particular land use.
On some soils included in the list, measures that
overcome a hazard or limitation, such as flooding,
wetness, and droughtiness, are needed. Onsite
evaluation is needed to determine whether or not the
hazard or limitation has been overcome by corrective
measures. The extent of each listed map unit is shown
in table 4. The location is shown on the detailed soil
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maps at the back of this publication. The soil qualities
that affect use and management are described under
the heading “Detailed Soil Map Units”

Additional Farmland of Statewide
Importance

This is land, in addition to prime and unique
farmlands, that is of statewide importance for the
production of food, feed, fiber, forage, and oilseed
crops.

Criteria for defining and delineating this land are to
be determined by the appropriate State agency or
agencies. Generally, additional farmlands of statewide
importance include those that are nearly prime
farmland and that economically produce high yields of
crops when treated and managed according to
acceptable farming methods. Some may produce as
high a yield as prime farmlands if conditions are
favorable. In some States, additional farmlands of
statewide importance may include tracts of land that
have been designated for agriculture by State law.

The map units in the area that are considered
additional farmland of statewide importance are listed
in table 6. This list does not constitute a
recommendation for a particular land use. On some
soils included in the list, measures that overcome a
hazard or limitation, such as flooding, wetness, and
droughtiness are needed. Onsite evaluation is needed
to determine whether or not the hazard or limitation
has been overcome by corrective measures. The
extent of each listed map unit is shown in table 4. The
location is shown on the detailed soil maps at the back
of this publication. The soil qualities that affect use and
management are described under the heading
“Detailed Soil Map Units.”

Crops and Pasture

Major management practices

Michael A. McElhiney, District Conservationist, Natural
Resources Conservation Service, helped prepare this section.

In the following paragraphs are discussed the major
management practices applicable to the soils in this
area that are suited to irrigated and nonirrigated crops.
The major management concerns when farming the
soils are maintaining or improving production and
minimizing erosion.

Needed management practices include, but are not
limited to chiseling and subsoiling, conservation crop
rotation, residue management, no-tifl and mulch till,
conservation tillage, cover crop, excess water removal,
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hayland management, irrigation land leveling, irrigation
water management, prescribed grazing, subsurface
water removal, surface water control and toxic salt
reduction. Technical terms used in this section are
defined in the glossary.

Chiseling and subsoiling are used to increase the
effective rooting depth in soils that have a plowpan.
Chiseling the plowpan will enhance permeability and
internal drainage, help prevent a perched water table,
and allow deeper root penetration. Chiseling will
temporarily benefit clay soils, such as Clear Lake,
Capay and El Solyo. However, these clay soils may
rapidly return to their original condition.

Conservation cropping rotation consists of growing
crops in combination with cultural and management
practices. A successful cropping system is achieved if
the crops and practices used provide benefits that
more than offset the effects of soil depleting crops and
deteriorating practices. Crop rotations are
recommended on all titled soils in the area.

On irrigated cropland, practices include the rotation
of various row and field crops, and the return of crop
residue to the soil. It may include using cover crops of
grasses and legumes, adequate fertilization, and weed
and pest control. Examples are corn and small grain in
rotation or beans, tomatoes, and alfalfa in rotation.

On nonirrigated cropland, a summer fallow system
is used for small grain production. This system
consists of leaving land weed free during alternate
summers to store moisture in the soil. This permits
normal planting operations in tilled soil, and reduces
the disease problems of continuous cropping. With
advances in no-till grain drills, herbicides, and disease
resistant wheat varieties it may be possible to produce
a crop every year. A typical cropping sequence on
Vernalis and Zacharias soils consist of small grain
planted in the fall and harvested in early summer. The
stubble remains standing until spring of the second
year when it can be incorporated into the soil. During
the second summer the field is fallowed and weeds
are controlled by cultivation. Keeping as much residue
as possible on the surface of the land during the rainy
season will reduce the hazard of erosion on sloping
soils. The use of subsurface tillage implements such
as chisels, blade type sweeps, or rodweeders is
recommended on soils that do not have a high gravel
content near the surface.

Residue management, no-till, and mulch till involve
keeping to a minimum the number of operations
necessary to prepare a seedbed, plant the crop,
control the weeds, and still maintain at least 30
percent of the soil surface covered by residue after
planting. Excessive tillage operations tend to break
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down soil structure, cause compaction, reduce soil
organic matter, and could create a plowpan below the
tilled layer. These conditions increase the hazards of
soil erosion, decrease the soil's water intake capability,
and restrict root penetration. Varying the depths of
tillage operations will help to prevent the development
of a plowpan. Combining tillage operations to reduce
the number of trips over a field and delaying tillage
operations while soils are wet are other important
factors in maintaining soll tilth, preventing compaction
and conserving energy. This type of tillage is
particularly beneficial on the Salado, Vernalis and
Zacharias soils.

Cover crops are needed in orchards and vineyards
and on soils left fallow during the rainy season. Cover
crops help maintain or increase water infiltration and
allow for winter access for cultural operations. Cover
crops help control erosion on sloping land and keep
dust to a minimum that improves working conditions
and discourages spider mites. During the spring, prior
to the frost season, the cover crop can be mowed at a
height of 2 to 4 inches to reduce possible frost
damage to the crop. The cover crop should then be
allowed to produce seed.

Residue management consists of returning crop
residues to the soil. Residues returned to the soil help
maintain soil tilth, organic matter, and fertility and help
to reduce erosion. On soils with slopes greater than 2
percent and on soils subject to wind erosion, residue
should be left on or near the soil surface during critical
erosion periods. Organic matter influences the
development and stabilization of soil structure and the
general soil physical environment including increased
infiltration and available water capacity.

It is particularly important that a supply of organic
matter be continually returned to the soil. The easiest
and most common way of doing this is to return the
residues produced by the crops grown. High residue
producing crops such as corn, oats, and wheat should
make up for the low residue producing crops such as
tomatoes and sugar beets in a cropping system. Other
excellent sources of organic matter are prunings from
orchards and vineyards, animal manure, and grasses
and legumes.

Hayland management is needed on irrigated and
nonirrigated hayland for soil protection and to provide
for maximum production, maintaining a desirable plant
community and extending the life of the planting.
Practices needed in a hayland management program
include irrigation water management, fertilization, and
proper timing of mowing and baling activities when the
soils are firm and dry enough to support the load.

When establishing irrigated hay crops, seed in early
fall or spring into a firm seedbed. The first mowing
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should be delayed until the plants are well established.
The spacing of borders on flood irrigated hayland
should be in multiples of the cutting width of the
mower to be used.

Irrigation land leveling is necessary to conserve
irrigation water. It will help insure that irrigation water is
applied uniformly to the entire field without any wet
swales or dry ridges. In addition to better water
management, land leveling will permit better field
arrangements that will conserve labor, time and
energy. Following the initial land leveling of a field the
first crop to be planted should be an annual crop.
This will give the filled areas a chance to settle and the
field can be smoothed before planting a longer-lived
crop.

Accurate land leveling is important. Laser guided
equipment can be used to produce a very uniform
grade. Large benefits can be realized by re-leveling
periodically and by re-leveling fields that were leveled
without the aid of laser equipment.

Irrigation water management is achieved by
controlling the rate and timing of irrigation water
application and the amount of water applied so that
the needs of the crop for water are met in a planned
and efficient manner. This will efficiently utilize the
available water in the soil for desired crop response
and minimize soil erosion. It will also control costly
water losses and protect water quality. Irrigation
methods used in the area are furrow, border, basin,
sprinkler, and drip. Furrow and border irrigation is the
most common in the area. Their use is limited to nearly
level slopes. Sprinkler irrigation is common on
orchards and on soils used to germinate tomatoes on
leveled land. Basin irrigation is common on apricot
orchards. Drip irrigation is used on some orchards in
the area.

Prescribed grazing is needed to prevent soil
deterioration, provide for maximum production,
maintain a desirable plant community, and extend the
life of pastures. Practices used in an irrigated pasture
management program include irrigation water
management, rotation grazing, fertilization, harrowing
or dragging to scatter animal droppings, mowing as
necessary to maintain uniform growth and weed
control. Grazing when irrigating or when the soil is wet
is not recommended. Grazing can start when plants
are 8 to 10 inches high, and livestock should be
removed when 3 to 4 inches of stubble remains.

Selection of an adaptable plant mixture when
establishing a pasture is important. For most soils in
the area, mixtures containing a perennial grass and
trefoil or clover will produce an abundance of high-
quality forage.

When nonirrigated pasture is established, annual
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grasses and legumes should be used. During the
establishment year grazing should not be permitted
and annual weeds should be controlled.

After establishment, grazing should not start until
plants are 4 to 6 inches high, and livestock should be
removed when 2 to 4 inches of stubble remain. To
maintain plant density, annual pastures should be
managed so that sufficient plants produce seed to
maintain a good stand.

Subsurface water removal is required on some soils
to keep river seepage and low-quality water below the
primary rooting zone of plants. Among the soils that
may need subsurface drainage are Bolfar, Capay wet
phase, Columbia, and Dello.

Subsurface drainage may be improved by
constructing open drainage ditches or tile drains.

Proper drainage water disposal methods are
needed to dispose of any poor-quality water that is
collected by the drainage system. High-quality ground
water should be protected from possible pollution by
any drainage water that is of low quality.

Surface water control is needed where water from
rainfall or irrigation is a problem in low lying areas,
adjacent to levees, or at the lower end of irrigated
fields. Excess surface water reduces crop production
and may be controlled by shaping and grading,
construction of open drain ditches, maintaining
existing natural drainage ways, irrigation land leveling,
irrigation tail water recovery systems, and irrigation
water management. Among the soils that need surface
water control are Capay, Clear Lake and Dospalos.

Protection from flooding is needed on all soils in the
San Joaquin River flood plains in the area. All low lying
soils along the San Joaquin River such as Bolfar,
Columbia, Dello, and Dospalos require an extensive
levee system with pumped outlets to provide flood
protection and lower the water table.

Toxic salt reduction is needed on soils where salts
rise to the surface and accumuiate in the root zone
over a period of several years. Leaching can reduce
the content of soluble salts. Dospalos soils are
examples of soils in the San Joaquin River area that
can be affected by salinity if water in adjacent rivers
and sloughs are of poor quality. If the soil has large
amounts of sodium, the soil is considered to be sodic.

Applying proper amounts of soil amendments,
returning crop residue to the soil and leaching will
reduce some of the sodic properties. Pedcat soils are
examples of soils that are affected by both salinity and
sodicity. Intensive management is required to reduce
salinity and sodicity in these soils to maintain soil
productivity. Irrigation water needs to be applied
carefully to prevent the buildup of a high water table.
Drainage may also be needed.

Soil Survey

Plants Best Suited to the Soils

Soils strongly influence the kind of crop and pasture
plants that can be grown in the area. Where climate
and topography do not change, crops that can be
grown are related closely to the kind of soil.

The climate in the area favors a wide variety of
crops, although the hazard of winter frosts makes
growth of semitropical fruits such as citrus uncertain.
The somewhat cooler temperatures and early fall rains
also cause the area to be unsuitable for cotton or
raisin grapes.

Field Crops

Irrigated field crops are grown on a variety of soils
in the area. Silage corn, oats and wheat are grown on
very deep soils with a high water table such as Clear
Lake and Dospalos. The conservation practices
necessary for sustained productivity includes surface
and subsurface water removal systems. In these soils,
leaching every 3 to 5 years can control salinity.

Alfalfa

Alfalfa does best on very deep, well drained soils
such as the Vernalis or Zacharias soils. It also does
well on soils such as Dospalos soils in areas where
the water table is carefully managed and protection
from flooding is provided. Alfaifa can drown out on
soils that commonly flood, such as some areas of the
Bolfar soils.

Vegetable Crops

Vegetable crops are grown on very deep soils such
as Salado, Vernalis and Zacharias. In some areas
subsurface water removal is required. Chiseling is a
common practice to break up compacted layers.
Rotation with field crops helps maintain tilth and
reduce disease problems. Portable sprinkier systems
that are used to germinate processing tomatoes are
replaced by furrow irrigation as the crop develops.

Dryland Field Crops

Dryland field crops are grown on Vernalis and
Zacharias soils. Slopes range from 2 to 5 percent and
are irregular. When cultivated, these soils have a
potential water erosion hazard. Runoff and sediment
that accumulates in low areas can damage crops.
Crop residue and good management practices will
control most erosion problems.

Fruit and Nut Crops

Fruit and nut crops are best suited to very deep,
medium textured soils in the area such as Vernalis and
Zacharias soils. Many types of irrigation systems are
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used including basin, border, furrow, drip and sprinkler.
Orchard cover crops are commonly used in
conjunction with sprinkler irrigation to improve water
penetration, reduce erosion, reduce dust, improve
access between irrigations during the winter season,
and reduce excess tail water.

Pastures

Pasture species will do well on a wide variety of
soils but are commonly grown on very deep soils with
a high water table, such as Columbia and Clear Lake
soils. Large portions of former pasturelands have been
converted to silage crops for the dairy industry.
Pasture is commonly irrigated with graded borders.
Water management, fertilization, and rotational grazing
are key management practices.

Yields per Acre

The average vyields per acre that can be expected
of the principal irrigated crops in a high leve! of
management are shown in table 7. 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
and the crop. Management can include 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; and effective use of crop residue, barnyard
manure, and green manure Crops.

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 7 are grown
in the area, but estimated yields are not listed because
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the acreage of such crops is small. The local office of
the Natural Resources Conservation Service or of the
Cooperative Extension Service can provide
information about the management and productivity of
the soils for those crops.

Land Capability Classification

In table 8 the 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 criteria used in grouping the soils
do not include major and generally expensive land
forming that would change slope, depth, or other
characteristics of the soils, nor do they include
possible but unlikely major reclamation projects.
Capability classification is not a substitute for
interpretations designed to show suitability and
limitations of groups of soils for rangeland, for
woodland, and for engineering purposes (USDA, SCS,
1961).

In the capability system, soils are generally grouped
at three levels: capability class, subclass, and unit.
Depending on the capability class, all three levels may
not be listed.

Capability classes, the broadest groups, are
designated by the numerals 1 through 8. The numerals
indicate progressively greater limitations and narrower
choices for practical use. The classes are defined as
follows:

Class 1 soils have few limitations that restrict their
use.

Class 2 soils have moderate limitations that reduce
the choice of plants or that require moderate
conservation practices.

Class 3 soils have severe limitations that reduce the
choice of plants or that require special conservation
practices, or both.

Class 4 soils have very severe limitations that
reduce the choice of plants or that require very careful
management, or both.

Class 5 soils are not likely to erode but have other
limitations, impractical to remove, that limit their use.

Class 6 soils have severe limitations that make
them generally unsuitable for cultivation.

Class 7 soils have very severe limitations that make
them unsuitable for cultivation.

Class 8 soils and miscellaneous areas have
limitations that nearly preclude their use for
commercial crop production.

Capability subclasses are soil groups within one



146

class. They are designated by adding a small letter, e,
w, s, or ¢, to the class numeral, for example, 2e. The
letter e shows that the main hazard is the risk of
erosion unless close-growing plant cover is
maintained: w shows that water in or on the soil
interferes with plant growth or cultivation (in some
soils the wetness can be partly corrected by artificial
drainage); s shows that the soil is limited mainly
because it is shallow, droughty, or stony; and ¢, used
in only some parts of the United States, shows that
the chief limitation is climate that is very cold or very
dry.

in class 1 there are no subclasses because the
soils of this class have few limitations. Class 5
contains only the subclasses indicated by w, s, or ¢
because the soils in class 5 are subject to litfle or no
erosion. They have other limitations that restrict their
use to pasture, rangeland, woodland, wildlife habitat,
or recreation.

Capability units are soil groups within a subclass.
The soils in a capability unit are enough alike to be
suited to the same crops and pasture plants, to require
similar management, and to have similar productivity.
Capability units are generally designated by adding an
Arabic numeral to the subclass symbol, for example,
2e-4 and 3e-6.

The numbers used to designate units within the
subclass are as follows:

1.—Indicates that a problem or limitation is caused
by slope or by actual or potential erosion hazard.

2.—Indicates that a problem or limitation of wetness
is caused by poor drainage or flooding.

3.—Indicates that a problem or limitation of slow or
very slow permeability of the subsoil or substratum is
caused by a clayey subsoil or a substratum that is
semiconsolidated.

4.—Indicates that a problem or limitation is caused
by sandy or gravelly soils with a very low or low
available water holding capacity.

5.—Indicates that a problem or limitation is caused
by a fine-textured or very fine textured surface layer.

6.—Indicates that a problem or limitation is caused
by sodicity or salinity.

7 —Indicates that a problem or limitation is caused
by rocks, stones, or cobbles.

8.—Indicates that a problem or limitation exists in
the root zone, which generally is less than 40 inches
over massive bedrock and lacks moisture for plants.

9.—Indicates that a problem or limitation is caused
by low or very low fertility, acidity, or toxicity that
cannot be corrected by adding normal amounts of
fertilizer, lime, or other amendments.

Soil Survey

10.—Indicates that a problem or limitation is caused
by stony, cobbly, or gravelly material in the substratum.

No unit designations are shown for class 1 soils
since soil characteristics are similar for ali soils in this
class.

The irrigated and nonirrigated capability
classification of each component is also given in the
section “Detailed Soil Map Units”. If the soil is not
irrigable, only the nonirrigated capability classification
is shown.

Major Land Resource Areas

The land capability classification system is further
refined by designating the major land resource area
(MLRA) of the soils. A land resource area is a broad
geographic area that has a distinct combination of
climate, topography, vegetation, land use, and general
type of farming. Parts of two of these nationally
designated areas are in the area (USDA, SCS, 1981).
These areas and their numbers are Central California
Coast Range, MLRA-15; and Sacramento and San
Joaquin Valley, MLRA-17. The major land resource
area number is the next paragraph after land capability
class, subclass, or unit designation at the end of each
map unit description in the section “Detailed Soil Map
Units”

MLRA-15, Central California Coast Range

The mountains and hills of the Coast Range, which
are in the western part of the survey area, are in this
major land resource area. Most of the soils are shallow
or moderately deep to bedrock and are steep or very
steep.

The natural vegetation is mainly annual grasses
and forbs in the lower elevations and/or dominantly
southern slopes grading to mixed annual grasses,
forbs, shrubs, and blue oak in the higher elevations
and/or dominantly northern slopes. Elevation ranges
from 90 to 3800 feet. The average annual precipitation
is 10 to 18 inches. The average annual air temperature
is 58 to 62 degrees F., and the average frost-free
season is 190 to 280 days.

The part of the county in this resource area
generally is used for livestock grazing. A few areas are
used for more intensive purposes, such as off-highway
vehicle recreation areas, homesite and industrial
development. Throughout most of the area, the supply
of ground water is very limited and stream flow is
intermittent. Water for livestock is provided by stock
ponds, which are in scattered areas. Water for
domestic and industrial uses is limited in quantity and
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poor in quality. This area provides valuable habitat for
wildlife.

MLRA-17, Sacramento and San Joaquin Valley

The landforms at the lower elevations to the east of
the Coast Range are in this major land resource area.

The natural vegetation in this area is mainly
grasses and forbs. Elevation ranges from 25 to 400
feet. The average annual precipitation is 10 to 12
inches. The average annual air temperature is 60 to 62
degrees F., and the average frost-free season is 260
to 280 days.

The part of the county in this resource area
generally is used for irrigated crops, including
orchards, or for irrigated hay and pasture, livestock
grazing, or urban development. A few areas are used
for dryland crops, such as small grain. The main crops
are alfalfa hay, almonds, tomatoes, lima beans
apricots, walnuts, and sugar beets. Riparian areas and
irrigated pastures provide valuable habitat for wildlife.
Water for agricultural, domestic, and industrial uses is
obtained from wells or nearby rivers and creeks or
canals. Furrow, border, sprinkler, and level basin
irrigation systems are used in most areas. Protection
from flooding is needed during winter on the soils in
basins, on basin rims, and on flood plains. The fine
textured soils in basins and on basin rims have a high
shrink-swell potential, which can cause structural
damage to improperly designed buildings and roads.

Storie Index

By Melissa A. Oliva-Vargas, undergraduate intern and Randal J.
Southard, Professor, Department of Land, Air, and Water
Resources, University of California Davis.

The soils in the area are rated in table 9 according
to the Storie index (Storie, 1933, 1976). This index
expresses numerically the relative degree of suitability
of a soil for general intensive agricultural uses at the
time of the evaluation. The rating is based on soil
characteristics and is obtained by evaluating soil
surface and subsurface chemical and physical
properties, as well as landscape surface features. Not
considered in the rating are availability of water for
irrigation, local climate, size and accessibility of
mapped areas, distance to markets and other factors
that might determine the desirability of growing certain
plants in a given locality. Therefore, the index should
not be used as the only indicator of land value. Where
the local economic and geographic factors are known
to the user, however, the Storie index may provide
additional objective information for land tract value
comparisons.
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Four general factors are used in determining the
index rating:

A—The permeability, available water capacity, and
depth of the soil.

B—The texture of the surface soil.

C—The dominant slope of the soil body.

X—Other conditions more readily subject to
management or modification by the land user.

In this area these conditions include drainage and
flooding, salinity and alkalinity, fertility, acidity, erosion,
and microrelief. For some soils, more than one of
these X conditions are used in determining the rating.
A rating of 100 percent expresses the most favorable,
or ideal, condition for general crop production. Lower
percentage ratings are assigned for less favorable
conditions or characteristics. Factor ratings, in
percentages, are selected from tables prepared from
data and yields. Certain properties are assigned a
range of values to allow for variations in the properties
to plant growth and crop yields. Certain properties are
assigned a range of vailues to allow for variations in
the properties that affect the suitability of the soil for
general agricultural purposes.

The index rating for a soil component of a map unit
is obtained by multiplying the percentage rating values
given to its four factors, A, B, C, and X. If more than
one condition is recognized for the X factor for a soil,
the value for each condition acts as a multiplier.
Therefore any of the general factors or X factors
conditions may dominate or control the final rating. As
an example, consider the map unit El Solyo clay loam,
wet, 0 to 2 percent slopes. The factors are A: 85
percent due to slow subsoil permeability, B: 85 percent
for the clay loam surface texture, which may be sticky
and difficult to cultivate when wet, C: 100 percent for
nearly level landscape, and X: 90 percent due to an
apparent water table at a depth of 2 to 4 feet due to
irrigation. The product of A, B, C, and is 65 percent.
Managing the depth of the water table by drainage and
controlling irrigation application rates could alleviate
limitations due to the high water table and increase the
X factor to 100 percent. The Storie index would then
be 72 percent.

If a map unit consists primarily of one named soil
series (a consociation), the index rating for the named
soil component equals the index rating for the map
unit. If a map unit consists of more than one named
component (a complex), rating are assigned to each
named component {soil series or miscellaneous area,
such as Rock outcrop) and a weighted map unit index
is calculated from the component indexes and the
proportion of each of the named components in the
map unit. Miscellaneous areas are considered to be
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unsuited for agriculture, and are assigned a rating of
zero. Inclusions of other soils, not named in the map
unit name, are ignored in the calculations.

Map units are assigned grades according to their
suitability for general intensive agriculture as shown by
their Storie index ratings. The six grades and their
range in index ratings are:

Grade 1—80 to 100

Grade 2—601t0 79

Grade 3—40 to 59

Grade 4—2010 39

Grade 5—1010 19

Grade 6—less than 10

In the area, soils in Grade 1 soils are well suited to
intensively grown irrigated crops that are climatically
adapted to the region.

Grade 2 soils are good agricultural soils, although
they are not so desirable as soils in grade 1 because
of a less permeable subsoil, deep cemented layers
(e.g., duripans), a gravelly or moderately fine textured
surface layer, moderate or strong slopes, restricted
drainage, low available water capacity, lower soil
fertility, or a slight or moderate hazard of flooding.

Grade 3 soils are only fairly well suited o
agriculture because of moderate soil depth; moderate
to steep slopes; restricted permeability in the subsoil;
a clayey, sandy, or gravelly surface layer; somewhat
restricted drainage; acidity; low fertility; or a hazard of
flooding.

Grade 4 soils are poorly suited. They are more
limited in their agricultural potential than the soils in
grade 3 because of restrictions, such as a shallower
depth; steeper slopes; poorer drainage; a less
permeable subsoil; a gravelly, sandy, or clayey surface
layer; channeled or hummocky microrelief; or acidity.

Grade 5 soils are very poorly suited to agriculture
and are seldom cultivated. They are more commonly
used as pasture, rangeland, or woodland.

Grade 6 soils and miscellaneous areas are not
suited to agricuiture because of very severe or
extreme limitations. They are better suited to limited
uses, such as rangeland, wildlife habitat, woodland, or
watershed.

Rangeland

Prepared by Curtis J. Talbot, Rangeland Management
Specialist, Natural Resources Conservation Service.

Rangeland is located in the western half of the
area, generally between Interstate 5 and the Santa
Clara County line. It begins on the terraces adjacent to
the western edge of the San Joaquin Valley and
ascends to the crest of the Coast Range.

Soil Survey

In areas that have similar climate and topography,
differences in the kind and amount of vegetation
produced on rangeland are closely related to the kind
of soil. Effective management is based on the
relationship between the soils and vegetation and water.

The rangeland on the terraces is characterized by
nearly level topography and the vegetative cover of
annual grasses and forbs. Soils, such as Damluis, are
very deep and annually produce about 3,000 pounds
per acre. In order to properly capture this production
as forage, grazing must occur when the soil is
sufficiently dry and the vegetation is green.

Moving westward, the topography changes to rolling
foothills, although the vegetative cover is still
dominated by annual grasses and forbs. Very deep
soils, such as the Calla-Carbona complex, have an
annual production of about 2,800 pounds per acre.
The lower production is due, in part, to increased
runoff from the steeper slopes. Grazing these soils
while they are too wet also increases runoff due to soil
compaction by trampling.

Farther west, the landscape is marked by the
appearance of blue oak, although annual production
remains about the same. The soils, such as Gonzaga,
are coarser textured and are not as deep. Erosion is a
major limitation in this area. When grazing, care should
be taken to leave an adequate amount of residue to
protect the soil surface and insure future productivity.

On the east slopes of the Coast Range, the soils,
such as Hentine, are shallow and steep. The typical
vegetation pattern is thick chaparral, of which,
chamise is the most common shrub. Annual
production drops to about 1,000 pounds per acre.
Grazing is not very practical in this area due to steep
slopes, low forage production, and impenetrable
stands of shrubs.

Table 10 shows, for each soil that supports
rangeland vegetation suitable for grazing, the range
site; the total annual production of vegetation in
favorable, normal, and unfavorable years; the
characteristic vegetation; and the average percentage
of each species. An explanation of the column
headings in table 10 follows.

A range site is a distinctive kind of rangeland that
produces a characteristic natural plant community that
differs from natural plant communities on other range
sites in kind, amount, and proportion of range plants.
The relationship between soils and vegetation was
ascertained during this survey; thus, range sites
generally can be determined directly from the soil
map. Soil properties that affect moisture supply and
plant nutrients have the greatest influence on the
productivity of range plants. Soil reaction, salt content,
and a seasonal high water table are also important.
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Total production is the amount of vegetation that
can be expected to grow annually on well-managed
rangeland that is supporting the characteristic plant
community. It includes all vegetation, whether or not it
is palatable to grazing animals. It includes the current
year's growth of leaves, twigs, and fruits of woody
plants. It does not include the increase in stem
diameter of trees and shrubs. It is expressed in
pounds per acre of air-dry vegetation for favorable,
normal, and unfavorable years. In a favorable year, the
amount and distribution of precipitation and the
temperature make growing conditions substantially
better than average. In a normal year, growing
conditions are about average. In an unfavorable year,
growing conditions are well below average, generally
because of low available soil moisture.

Dry weight is the total annual yield per acre of air-
dry vegetation. Yields are adjusted to a common
percent of air-dry moisture content. The relationship of
green weight to air-dry weight varies according to such
factors as exposure, amount of shade, recent rains,
and unseasonable dry periods.

Characteristic vegetation—the grasses, forbs, and
shrubs that make up most of the characteristic plant
community on each soil—is listed by common name.
Under composition, the expected percentage of the
total annual production is given for each species
making up the characteristic vegetation. Since only
major species are listed, the percentages do not
necessarily total 100 percent. The amount that can be
used as forage depends on the kinds of grazing
animals and on the grazing season.

Range management requires a knowledge of the
kinds of soil and of the characteristic plant community.
It also requires an evaluation of the present range
condition. Range condition is determined by
comparing the present plant community with the
potential plant community on a particular range site.
The more closely the existing community resembles
the potential community, the better the range condition.
Range condition is an ecological rating only, and does
not imply any certain land use.

The objective in range management is to control
grazing so that the plants growing on a site are about
the same in kind and amount as the potential natural
plant community for that site. Such management
generally results in the optimum production of
vegetation, control of undesirable brush species,
conservation of water, and control of erosion.
Sometimes, however, a range condition somewhat
different from the potential meets grazing needs,
provides wildlife habitat, and protects soil and water
resources.

Major rangeland management practices that are
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needed in the area include prescribed grazing, water
development, fencing, brush management, range
planting, and animal trails and walkways.

Prescribed grazing is the controlled harvest of
vegetation with grazing or browsing animals, managed
with the intent to achieve a specified objective. By
properly following a grazing prescription, the health
and vigor of selected plants are improved or
maintained. Other benefits of prescribed grazing
include animal health, improved water quality, and
decreased soil erosion. Factors to consider when
designing a grazing prescription include level and
distribution of utilization, season of use, type of
grazing animal, type of vegetation (both beneficial and
harmful), water distribution, and stocking rate.

Water developments provide clean, dependable
water to selected sites for livestock and wildlife. By
providing a water supply, the distribution of livestock
can be controlled, and the distribution of wildlife can
be influenced. Other benefits include animal health
and reduced pressure on riparian areas. Factors to
consider when planning a water development include
type and number of animals, the terrain, season of
use, soil limitations for selected sites, and cost of
installation and maintenance.

Fencing is used to form a barrier to livestock,
wildlife, or people. It is used to facilitate other
conservation practices that treat natural resources.
Factors to consider when planning a fencing project
include ease of livestock management, wildlife
movement needs, soil limitations for selected sites,
cost of construction and maintenance, and legal
considerations.

Brush management is the removal, reduction, or
manipulation of shrubby plants. Brush management
can be conducted by chemical, mechanical, or
biological means, or by prescribed burning. By
managing brush, the desired plant community can be
created. Other benefits include improved forage,
enhanced wildlife habitat, the removal of noxious
plants, and reduction of wildfire hazards. Factors to
consider when planning brush management include
form of management, growth stage of the targeted
shrubs, cost of implementation and follow-up,
availability of alternate forage during implementation,
and potential hazards to other natural resources.

Range planting is the establishment of vegetation
which is adapted to the area, thus creating the desired
plant community. Benefits of range planting include
improved forage, browse, or cover for livestock and
wildlife, and protection of other natural resources.
Factors to consider when planning a range planting
include nutritional or other value of selected species of
vegetation, capability of soil for planting, time needed
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for establishment, cost of implementation, and
availability of alternative forage during establishment.

Animal trails and walkways provide access and
movement for livestock or wildlife through difficult
terrain. Benefits include improved grazing proficiency,
better access to forage, water, and shelter, and easier
handling of livestock. Factors to consider when
planning a trail or walkway include cost of
implementation and maintenance and potential
erosion problems or damage to other natural
resources.

Technical assistance in managing rangeland can be
obtained from the local offices of the Natural
Resources Conservation Service, the Cooperative
Extension Service, and the West Stanislaus Resource
Conservation District.

Vegetative Soil Groups

A vegetative soil group consists of soils that have
similar properties and qualities that characterize the
group in terms of plant adaptation and use. Vegetative
soil groups are use primarily in determining the best-
suited plants for conservation practices and forage
production. The major limiting soil feature or problem
that characterizes the group affects suitability.
Technical assistance in using vegetative soil groups
can be obtained from local offices of the Natural
Resources Conservation.Service and the resource
conservation district.

The vegetative soil group of each component is
given in the section “Detailed Soil Map Units.”

The letter A indicates that the choice of plants is not
limited by soil features. The soils are deep to very
deep, moderately coarse to medium textured,
moderately well to well-drained, moderately rapid fo
moderately slow permeability. They may be slightly wet
and slightly saline or sodic.

The letter B indicates that the choice of plants is
limited by droughtiness and low fertility. The soils are
coarse to gravelly medium textured, excessively
drained, and have less than five inches of available
water in the root zone.

The letter Cindicates that the choice of plants is
limited by texture. The soils are deep or very deep,
moderately well drained, and moderately slow or slow
permeability.

The letter D indicates that the choice of plants is
limited by a very slow permeability in a claypan
subsoil. The soils are moderately well drained.

The letter E indicates that the choice of plants is
limited by wetness. The soils are somewhat poorly to
very poorly drained. Drained soil phases are assigned
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to the group indicated by the current status of the
water table. The soils may be slightly saline, slightly
sodic or both.

The letter F indicates that the choice of plants is
limited by salinity or sodicity. The soils are moderately
or strongly saline-sodic, and generally somewhat
poorly or poorly drained.

The letter G indicates that the choice of plants is
limited by depth. The soils are shallow or moderately
deep over a hardpan, bedrock or other unfractured
dense material and are well drained.

The letter H indicates the choice of plants is limited
by low pH of less than 5.6. The soils are strongly to
extremely acid.

The letter / indicates that the choice of plants is
limited by toxic properties or a serious nutrient
imbalance. The soils generally are moderately or
strongly affected by serpentine.

The letter J indicates that the choice of plants
depends upon onsite investigation. The components
occur as nonarable miscellaneous areas, such as
Dumps and Pits.

Recreation

The soils of the area are rated in table 11
according to limitations that affect their suitability for
recreation. The ratings are based on restrictive soil
features, such as wetness, slope, and texture of the
surface layer. Susceptibility to flooding is considered.
Not considered in the ratings, but important in
evaluating a site, are the location and accessibility of
the area, the size and shape of the area and its scenic
quality, vegetation, access to water, potential water
impoundment sites, and access to public sewer lines.
The capacity of the soil to absorb septic tank effluent
and the ability of the soil to support vegetation are also
important. Soils subject to flooding are limited for
recreational uses by the duration and intensity of
flooding and the season when flooding occurs. In
planning recreational facilities, onsite assessment of
the height, duration, intensity, and frequency of
flooding is essential.

In table 11, the degree of soil limitation is expressed
as slight, moderate, or severe. Slight means that soil
properties are generally favorable and limitations are
minor and easily overcome. Moderafe means that
limitations can be overcome or alleviated by planning,
design, or special maintenance. Severe means that
soil properties are unfavorable and that limitations can
be offset only by costly soil reclamation, special
design, intensive maintenance, limited use, or by a
combination of these measures.
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The information in table 11 can be supplemented by
other information in this survey, for example,
interpretations for septic tank absorption fields in table
13 and interpretations for dwellings without basements
and for local roads and streets in table 12.

Camp areas require site preparation, such as
shaping and leveling the tent and parking areas,
stabilizing roads and intensively used areas, and
installing sanitary facilities and utility lines. Camp
areas are subject to heavy foot traffic and some
vehicular traffic. The best soils have level or nearly
level slopes and are not wet or subject to flooding
during the period of use. The surface has few or no
stones or boulders, absorbs rainfall readily but
remains firm, and is not dusty when dry. Steep slopes
and stones or boulders can greatly increase the cost
of constructing campsites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and
parking areas. The best soils for picnic areas are firm
when wet, are not dusty when dry, are not subject to
flooding during the period of use, and do not have
slopes or stones or boulders that increase the cost of
shaping sites or of building access roads and parking
areas.

Playgrounds require soils that can withstand
intensive foot traffic. The best soils are almost level
and are not wet or subject to flooding during the
season of use. The surface is free of stones and
boulders, is firm after rains, and is not dusty when dry.
If grading is needed, the depth of the soil over bedrock
or a hardpan should be considered.

Paths and trails for hiking and horseback riding
should require little or no cutting and filling. The best
soils are not wet, are firm after rains, are not dusty
when dry, and are not subject to flooding more than
once a year during the period of use. They have
moderate slopes and few or no stones or boulders on
the surface.

Golf fairways are subject to heavy foot traffic and
some light vehicular traffic. Cutting or filling may be
required. The best soils for use as golf fairways are
firm when wet, are not dusty when dry, and are not
subject to prolonged flooding during the period of use.
They have moderate slopes and no stones or boulders
on the surface. The suitability of the soil for tees or
greens is not considered in rating the soils.

Wildlife Habitat

Fish and wildiife are valuable resources in the area.
Fish and wildlife improve the quality of the
environment, act as early indicators of pollution, and
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provide numerous opportunities for recreation.
Wildlife-related activities, such as nature study, bird
watching, hunting, and fishing have a positive effect
on the economy of the area. Many types of wildlife
help in the natural control of weed, insect, and animal
pests.

Warm-water fish, such as bass, bluegill, crappie
and other sunfish, catfish, and several nongame
species inhabit the San Joaquin River, the California
Aqueduct, and other water bodies in the area. In
addition to habitat for fish and other aquatic wildlife,
the river and its tributary creeks and drainageways
provide corridors of riparian vegetation which is critical
habitat for a wide variety of species. The river and
other wetlands in the area also provide important
habitat for migratory waterfow! of the Pacific Flyway.
Chaparral and oak woodland areas of the Diablo
Mountains are home to a portion of the Pacheco herd
of Columbian black-tailed deer.

Human activities have various effects on wildlife
populations. Many wildlife species, such as coyotes,
opossums, and ground squirrels, can tolerate these
activities and actually thrive in close association with
humans. Conversely, the existence of some species
has been threatened by human modification of the
environment. Species that have been listed as
threatened or endangered by the state and/or federal
governments in the area include San Joaquin kit fox,
Aleutian Canada goose, and valley elderberry
longhorn beetle. Species being considered for listing
include California tiger salamander, tricolored
blackbird, and riparian brush rabbit. Critical habitat for
these species should be preserved. Preserving habitat
for threatened and endangered species can also
benefit other species and perhaps reduce the need for
additional future listings.

Soils affect the kind and amount of vegetation that
is available to wildlife as food and cover. They also
affect the construction of water impoundments. The
kind and abundance of wildlife depend largely on the
amount and distribution of food, water, and cover.
Wildlife habitat can be created or improved by planting
appropriate vegetation, by maintaining the existing
plant cover, or by promoting the natural establishment
of desirable plants.

The soils in the survey area have been assigned to
three habitat-soil groups. Each group consists of soils
that occupy similar landscape positions, have similar
properties, and produce or have the potential to
produce similar vegetation. The discussion of each
group includes landscape position, soil properties,
vegetative elements, habitats of special value, and
management considerations.



152

Habitat-Soil Group 1—Wetlands and Related
Habitats

This group consists of parts of general soil map
units 1, 2, 3, 4, 5, 6, and 7. The soils are dominantly
on flood plains, interfan basins, and low alluvial fans.
The soils are nearly level, very deep, moderately
coarse to fine textured, and poorly to moderately well
drained. The vegetation includes grain and seed crops,
domestic grasses and legumes, wild herbaceous
plants, saline and nonsaline wetland plants, and
riparian shrubs, trees, and vines.

Habitats of special value include riparian areas
associated with waterways. This type of habitat
provides food, water, and cover for a greater diversity
of wildlife than any other type in the Central Valley. —
Riparian habitat has been reduced to less than 10
percent of the historical amount in the area by flood
control and drainage projects which have allowed
conversion to agriculture and homesite development.
Often a narrow corridor of riparian vegetation along a
streambank is the only perennial wildlife habitat
remaining in agricultural areas. Wetlands associated
with the river, such as sloughs, marshes, and oxbow
lakes, have also been largely eliminated.

Management considerations include protecting
existing riparian vegetation. Large trees and snags
should be retained as perches and nesting sites for
birds. Valley oaks (Quercus lobata) are particularly
valuable for their acorns are used as a food source by
many animals. Blue elderberry shrubs (Sambucus
mexicana) should be retained for the threatened valley
elderberry longhorn beetle.

Maintaining and restoring riparian and wetland
habitats on these soils may be limited by the artificially
lowered water table and reduction in flooding caused
by the construction of drainage systems, dams, and
levees. This limitation can be overcome by the
application of supplemental water. Another method
that has been used in neighboring counties involves
strategic breaching of levees in order to restore flood
water flows to the desired wildlife habitat area while
still protecting cropland and homesite areas from
inundation. Habitats in general soil map unit 7 are
additionally limited by saline-sodic conditions. Plants
used in developing wetland habitat must be saline-
sodic tolerant.

Habitat-Soil Group 2—Cropland, Pasture, and
Associated Habitats

This group consists of parts of general soil map
units 1, 2, 3, 4, 5, 6, 7, 8, and 9. The soils are
dominantly on low alluvial fans, older alluvial fans, and
dissected terraces. The soils are nearly level to
strongly sloping, very deep, moderately coarse to fine
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textured, and poorly to well drained. The vegetation
includes grain and seed crops, grasses and legumes,
and wild herbaceous plants.

Habitats of special value include irrigated pasture,
alfalfa, and grain fields, especially rice. Waterfowl,
herons, cranes, and pheasants utilize these areas for
resting and/or feeding. Vineyards and orchards provide
cover, nesting, and roosting sites for other birds,
including dove and quail.

Management considerations for promoting wildlife in
this group include providing summer water and year-
round food and cover. A summer water supply is
usually readily available from irrigation systems. Year-
round food and cover can be supplied by establishing
hedgerows along field borders, leaving grain standing
in the fields over winter, planting cover crops in
orchards and vineyards, and maintaining naturally
occurring vegetation in adjacent uncultivated areas.
Installing raptor perches and nest boxes on field
borders can often control rodent problems.

Habitat-Soil Group 3—Rangelands and Related
Habitats

This group consists of general scil map units 10,
11, and 12 and parts of units 8 and 9. The soils are
dominantly on uplifted and dissected terraces and on
mountains. The soils are moderately sloping to very
steep, moderately coarse to fine textured, very deep to
shallow, and well drained. The vegetation on these
map units is diverse and is influenced by soil depth
and parent material, slope aspect, and elevation. It
ranges from wild herbaceous plants to upland shrubs
and trees.

Habitats of special value include cak and pine-oak
woodlands, chaparral and coastal sagebrush areas,
serpentine plant communities, and riparian areas
along creeks. Oaks and pines provide food and
nesting, perching, and roosting sites for many wildlife
species. Over 160 species of birds and 60 species of
mammals (one-third of all the mammals in California)
live in oak woodlands. The shrubs of the chaparral and
coastal sagebrush communities provide dense cover
and food for a wide variety of animals. Deer browse
the leaves of these plants and bed down under their
cover. Many shrubs also produce berries used by
birds and other animals. The serpentine soils in
general soil map unit 12 support a unique plant
community found only in California’s coast range.
Riparian areas provide corridors of cover and water in
otherwise open and arid regions.

Management considerations include the use of
grazing systems that improve the amount of ground
cover and promote the species most desirable to
livestock and wildlife. Grazing in riparian areas should
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be strictly controlled in order to maintain their
characteristic plant communities and the wildlife
dependent on them. Brush clearing and thinning
activities should be planned to enhance the habitat by
retaining the most productive food trees and patches
of shrubs for cover. Oaks and pines that are past
maturity, as well as their snags, should be retained at
the rate of 1 to 2 per acre to provide optimum
perching, nesting, and food storage sites for birds and
cavity-nesting mammals. Fallen trees and branches
also provide feeding, perching, and sheltering areas.
The development of year-round water supplies, such
as livestock troughs and guzzlers, and the careful
management of water sources in springs and riparian
areas greatly enhances the habitat for all wildlife.

Engineering

This section provides information for planning land
uses related to urban development and to water
management. Soils are rated for various uses, and the
most limiting features are identified. Ratings are given
for building site development, sanitary facilities,
construction materials, and water management. The
ratings are based on observed performance of the
soils and on the data in the tables described under the
heading “Soil Properties.”

Information in this section is intended for land use
planning, for evaluating land use alternatives, and for
planning site investigations prior to design and
construction. The information, however, has limitations.
For example, estimates and other data generally apply
only to that part of the soil within a depth of 5 or 6 feet.
Because of the map scale, small areas of different
soils may be included within the mapped areas of a
specific soil.

The information is not site specific and does not
eliminate the need for onsite investigation of the soils
or for testing and analysis by personnel experienced in
the design and construction of engineering works.

Government ordinances and regulations that
restrict certain land uses or impose specific design
criteria were not considered in preparing the
information in this section. Local ordinances and
regulations should be considered in planning, in site
selection, and in design.

Soil properties, site features, and observed
performance were considered in determining the
ratings in this section. During the fieldwork for this soil
survey, determinations were made about grain-size
distribution, liquid limit, plasticity index, soil reaction,
depth to bedrock, hardness of bedrock within 5 or 6
feet of the surface, soil wetness, depth to a seasonal
high water table, slope, likelihood of flooding, natural
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soil structure aggregation, and soil density. Data were
collected about kinds of clay minerals, mineralogy of
the sand and silt fractions, and the kinds of adsorbed
cations. Estimates were made for erodibility,
permeability, corrosivity, shrink-swell potential,
available water capacity, and other behavioral
characteristics affecting engineering uses.

This information can be used to evaluate the
potential of areas for residential, commercial,
industrial, and recreational uses; make preliminary
estimates of construction conditions; evaluate
alternative routes for roads, streets, highways,
pipelines, and underground cables; evaluate
alternative sites for sanitary landfills, septic tank
absorption fields, and sewage lagoons; plan detailed
onsite investigations of soils and geology; locate
potential sources of gravel, sand, earthfill, and topsoil;
plan drainage systems, irrigation systems, ponds,
terraces, and other structures for soil and water
conservation; and predict performance of proposed
small structures and pavements by comparing the
performance of existing similar structures on the same
or similar soils.

The information in the tables, along with the soil
maps, the soil descriptions, and other data provided in
this survey, can be used to make additional
interpretations.

Some of the terms used in this soil survey have a
special meaning in soil science and are defined in the
Glossary.

Building Site Development

Table 12 shows the degree and kind of soil
limitations that affect shallow excavations, dwellings
with and without basements, small commercial
buildings, local roads and streets, and lawns and
landscaping. The limitations are considered slight if
soil properties and site features are generally
favorable for the indicated use and limitations are
minor and easily overcome; moderate if soil properties
or site features are not favorable for the indicated use
and special planning, design, or maintenance is
needed to overcome or minimize the limitations; and
severe if soil properties or site features are so
unfavorable or so difficult to overcome that special
design, significant increases in construction costs, and
possibly increased maintenance are required. Special
feasibility studies may be required where the soil
limitations are severe.

Shallow excavations are trenches or holes dug to a
maximum depth of 5 or 6 feet for basements, graves,
utility lines, open ditches, and other purposes. The
ratings are based on soil properties, site features, and
observed performance of the soils. The ease of
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digging, filling, and compacting is affected by the depth
to bedrock, a cemented pan, or a very firm dense
layer; stone content; soil texture; and slope. The depth
to a seasonal high water table and the susceptibility of
the soil to flooding affects the time of the year that
excavations can be made. Soil texture and depth to
the water table affect the resistance of the excavation
walls or banks to sloughing or caving.

Dwellings and small commercial buildings are
structures built on shallow foundations on undisturbed
soil. The load limit is the same as that for single-family
dwellings no higher than three stories. Ratings are
made for small commercial buildings without
basements, for dwellings with basements, and for
dwellings without basements. The ratings are based
on soil properties, site features, and observed
performance of the soils. A high water table, flooding,
shrinking and swelling, and organic layers can cause
the movement of footings. A high water table, depth to
bedrock or to a cemented pan, large stones, slope,
and flooding affect the ease of excavation and
construction. Landscaping and grading that require
cuts and fills of more than 5 or 6 feet are not
considered.

Local roads and streets have an all-weather surface
and carry automobile and light truck traffic all year.
They have a subgrade of cut or fill soil material; a base
of gravel, crushed rock, or stabilized soil material; and
a flexible or rigid surface. Cuts and fills are generally
limited to less than 6 feet. The ratings are based on
sail properties, site features, and observed
performance of the soils. Depth to bedrock or to a
cemented pan, a high water table, flooding, large
stones, and slope affect the ease of excavating and
grading. Soil strength (as inferred from the engineering
classification of the sail), shrink-swell potential, frost
action potential, and depth to a high water table affect
the traffic-supporting capacity.

Lawns and landscaping require soils on which turf
and ornamental trees and shrubs can be established
and maintained. The ratings are based on soil
properties, site features, and observed performance of
the soils. Soil reaction, a high water table, depth to
bedrock or to a cemented pan, the available water
capacity in the upper 40 inches, and the content of
salts, sodium, and sulfidic materials affect plant
growth. Flooding, wetness, slope, stoniness, and the
amount of sand, clay, or organic matter in the surface
layer affect trafficability after vegetation is established.

Sanitary Facilities

Table 13 shows the degree and kind of soil
limitations that affect septic tank absorption fields,
sewage lagoons, and sanitary landfills. The limitations
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are considered slight if soil properties and site features
are generally favorable for the indicated use and
limitations are minor and easily overcome; moderate if
soil properties or site features are not favorable for the
indicated use and special planning, design, or
maintenance is needed to overcome or minimize the
limitations; and severe if soil properties or site features
are so unfavorable or so difficult to overcome that
special design, significant increases in construction
costs, and possibly increased maintenance are
required.

Table 13 also shows the suitability of the soils for
use as daily cover for landfill. A rating of good
indicates that soil properties and site features are
favorable for the use and good performance and low
maintenance can be expected; fair indicates that soil
properties and site features are moderately favorable
for the use and one or more soil properties or site
features make the soil less desirable than the soils
rated good; and poor indicates that one or more soil
properties or site features are unfavorable for the use
and overcoming the unfavorable properties requires
special design, extra maintenance, or costly alteration.

Septic tank absorption fields are areas in which
effluent from a septic tank is distributed into the soil
through subsurface tiles or perforated pipe. Only that
part of the soil between depths of 24 and 72 inches is
evaluated. The ratings are based on soil properties,
site features, and observed performance of the soils.
Permeability, a high water table, depth to bedrock or to
a cemented pan, and flooding affect absorption of the
effluent. Large stones and bedrock or a cemented pan
interfere with installation.

Unsatisfactory performance of septic tank
absorption fields, including excessively slow
absorption of effluent, surfacing of effluent, and hillside
seepage, can affect public health. Ground water can
be polluted if highly permeable sand and gravel or
fractured bedrock is less than 4 feet below the base of
the absorption field, if slope is excessive, or if the
water table is near the surface. There must be
unsaturated soil material beneath the absorption field
to filter the effluent effectively. Many local ordinances
require that this material be of a certain thickness.

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the
solid and liquid wastes. Lagoons should have a nearly
level floor surrounded by cut slopes or embankments
of compacted soil. Lagoons generally are designed to
hold the sewage within a depth of 2 to 5 feet. Nearly
impervious soil material for the lagoon floor and sides
is required to minimize seepage and contamination of
ground water.

Table 13 gives ratings for the natural soil that makes
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up the lagoon floor. The surface layer and, generally, 1
or 2 feet of soil material below the surface layer are
excavated to provide material for the embankments.
The ratings are based on soil properties, site features,
and observed performance of the soils. Considered in
the ratings are slope, permeability, a high water table,
depth to bedrock or to a cemented pan, flooding, large
stones, and content of organic matter.

Excessive seepage resulting from rapid
permeability in the soil or a water table that is high
enough to raise the level of sewage in the fagoon
causes a lagoon to function unsatisfactorily. Pollution
results if seepage is excessive or if floodwater
overtops the lagoon. A high content of organic matter
is detrimental to proper functioning of the lagoon
because it inhibits aerobic activity. Slope, bedrock, and
cemented pans can cause construction problems, and
large stones can hinder compaction of the lagoon
floor.

Sanitary landfills are areas where solid waste is
disposed of by burying it in soil. There are two types of
landfil—trench and area. In a trench landfill, the waste
is placed in a trench. It is spread, compacted, and
covered daily with a thin layer of soil excavated at the
site. In an area landfill, the waste is placed in
successive layers on the surface of the soil. The waste
is spread, compacted, and covered daily with a thin
layer of soil from a source away from the site.

Both types of landfill must be able to bear heavy
vehicular traffic. Both types invoive a risk of
groundwater pollution. Ease of excavation and
revegetation should be considered.

The ratings in table 13 are based on soil properties,
site features, and observed performance of the soils.
Permeability, depth to bedrock or to a cemented pan, a
high water table, slope, and flooding affect both types
of landfill. Texture, stones and boulders, highly organic
layers, soil reaction, and content of salts and sodium
affect trench type landfills. Unless otherwise stated,
the ratings apply only to that part of the soil within a
depth of about 6 feet. For deeper trenches, a limitation
rated slight or moderate may not be valid. Onsite
investigation is needed.

Daily cover for landfill is the soil material that is
used to cover compacted solid waste in an area
sanitary landfill. The soil material is obtained offsite,
transported to the landfill, and spread over the waste.

Soil texture, wetness, coarse fragments, and slope
affect the ease of removing and spreading the material
during wet and dry periods. Loamy or silty soils that
are free of large stones or excess gravel are the best
cover for a landfill. Clayey soils are sticky or cloddy
and are difficult to spread; sandy soils are subject to
wind erosion.
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After soil material has been removed, the soil
material remaining in the borrow area must be thick
enough over bedrock, a cemented pan, or the water
table to permit revegetation. The soil material used as
final cover for a landfill should be suitable for plants.
The surface layer generally has the best workability,
more organic matter, and the best potential for plants.
Material from the surface layer should be stockpiled for
use as the final cover.

Construction Materials

Table 14 gives information about the soils as a
source of roadfill, sand, gravel, and topsoil. The soils
are rated good, fair, or poor as a source of roadfill and
topsoil. They are rated as a probable or improbable
source of sand and gravel. The ratings are based on
soil properties and site features that affect the removal
of the soil and its use as construction material. Normal
compaction, minor processing, and other standard
construction practices are assumed. Each soil is
evaluated to a depth of 5 or 6 feet.

Roadfill is soil material that is excavated in one
place and used in road embankments in another
place. In this table, the soils are rated as a source of
roadfill for low embankments, generally less than 6
feet high and less exacting in design than higher
embankments.

The ratings are for the soil material below the
surface layer to a depth of 5 or 6 feet. It is assumed
that soil layers will be mixed during excavating and
spreading. Many soils have layers of contrasting
suitability within their profile. The table showing
engineering index properties provides detailed
information about each soil layer. This information can
help to determine the suitability of each layer for use
as roadfill. The performance of soil after it is stabilized
with lime or cement is not considered in the ratings.

The ratings are based on soil properties, site
features, and observed performance of the soils. The
thickness of suitable material is a major consideration.
Large stones, a high water table, and slope affect the
ease of excavation. How well the soil performs in place
after it has been compacted and drained is determined
by its strength (as inferred from the engineering
classification of the soil) and shrink-swell potential.

Soils rated good contain significant amounts of
sand or gravel or both. They have at least 5 feet of
suitable material, a low shrink-swell potential, few
cobbles and stones, and slopes of 15 percent or less.
Depth to the water table is more than 3 feet. Soils
rated fair are more than 35 percent silt- and clay-sized
particles and have a plasticity index of less than 10.
They have a moderate shrink-swell potential, slopes of
15 to 25 percent, or many stones. Depth to the water
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table is 1 to 3 feet. Soils rated poor have a plasticity
index of more than 10, a high shrink-swell potential,
many stones, or slopes of more than 25 percent. They
are wet and have a water table at a depth of less than
1 foot. They may have layers of suitable material, but
the material is less than 3 feet thick.

Sand and gravel are natural aggregates suitable for
commercial use with a minimum of processing. They
are used in many kinds of construction. Specifications
for each use vary widely. In table 14, only the
probability of finding material in suitable quantity is
evaluated. The suitability of the material for specific
purposes is not evaluated, nor are factors that affect
excavation of the material.

The properties used to evaluate the soil as a source
of sand or gravel are gradation of grain sizes (as
indicated by the engineering classification of the soil),
the thickness of suitable material, and the content of
rock fragments. Kinds of rock, acidity, and stratification
are given in the soil series descriptions. Gradation of
grain sizes is given in the table on engineering index
properties.

A soil rated as a probable source has a layer of
clean sand or gravel or a layer of sand or gravel that is
up to 12 percent silty fines. This material must be at
least 3 feet thick and less than 50 percent, by weight,
large stones. All other soils are rated as an improbable
source. Coarse fragments of soft bedrock, such as
shale and siltstone, are not considered to be sand and
gravel.

Topsoilis used to cover an area so that vegetation
can be established and maintained. The upper 40
inches of a soil is evaluated for use as topsoil. Also
evaluated is the reclamation potential of the borrow
area.

Plant growth is affected by toxic material and by
such properties as soil reaction, available water
capacity, and fertility. The ease of excavating, loading,
and spreading is affected by rock fragments, slope, a
water table, soil texture, and thickness of suitable
material. Reclamation of the borrow area is affected by
slope, a water table, rock fragments, bedrock, and
toxic material.

Soils rated good have friable, loamy material to a
depth of at least 40 inches. They are free of stones
and cobbles, have little or no gravel, and have slopes
of less than 8 percent. They are low in content of
soluble salts, are naturally fertile or respond well to
fertilizer, and are not so wet that excavation is difficult.

Soils rated fair are sandy soils, loamy soils that
have a relatively high content of clay, soils that have
only 20 to 40 inches of suitable material, soils that
have an appreciable amount of gravel, stones, or
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soluble salts, or soils that have slopes of 8 to 15
percent. The soils are not so wet that excavation is
difficult.

Soils rated poor are very sandy or clayey, have less
than 20 inches of suitable material, have a large
amount of gravel, stones, or soluble salts, have slopes
of more than 15 percent, or have a seasonal high
water table at or near the surface.

The surface iayer of most soils is generally
preferred for topsoil because of its organic matter
content. Organic matter greatly increases the
absorption and retention of moisture and nutrients for
plant growth.

Water Management

Table 15 gives information on the soil properties
and site features that affect water management. The
degree and kind of soil limitations are given for pond
reservoir areas; embankments, dikes, and levees; and
aquifer-fed excavated ponds. The limitations are
considered slight if soil properties and site features are
generally favorable for the indicated use and
limitations are minor and are easily overcome;
moderate if soil properties or site features are not
favorable for the indicated use and special planning,
design, or maintenance is needed to overcome or
minimize the limitations; and severe if soil properties or
site features are so unfavorable or so difficult to
overcome that special design, significant increase in
construction costs, and possibly increased
maintenance are required.

This table also gives for each soil the restrictive
features that affect drainage, irrigation, terraces and
diversions, and grassed waterways.

Pond reservoir areas hold water behind a dam or
embankment. Soils best suited to this use have low
seepage potential in the upper 60 inches. The
seepage potential is determined by the permeability of
the soil and the depth to fractured bedrock or other
permeable material. Excessive siope can affect the
storage capacity of the reservoir area.

Embankments, dikes, and levees are raised
structures of soil material, generally less than 20 feet
high, constructed to impound water or to protect land
against overflow. In this table, the soils are rated as a
source of material for embankment fill. The ratings
apply to the soil material below the surface layer to a
depth of about 5 feet. It is assumed that soil layers will
be uniformly mixed and compacted during
construction.

The ratings do not indicate the ability of the natural
soil to support an embankment. Soil properties to a
depth even greater than the height of the embankment
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can affect performance and safety of the embankment.
Generally, deeper onsite investigation is needed to
determine these properties.

Soil material in embankments must be resistant to
seepage, piping, and erosion and have favorable
compaction characteristics. Unfavorable features
include less than 5 feet of suitable material and a high
content of stones or boulders, organic matter, or salis
or sodium. A high water table affects the amount of
usable material. It also affects trafficability.

Aquifer-fed excavated ponds are pits or dugouts
that extend to a groundwater aquifer or to a depth
below a permanent water table. Excluded are ponds
that are fed only by surface runoff and embankment
ponds that impound water 3 feet or more above the
original surface. Excavated ponds are affected by
depth to a permanent water table, permeability of the
aquifer, and quality of the water as inferred from the
salinity of the soil. Depth to bedrock and the content of
large stones affect the ease of excavation.

Drainage is the removal of excess surface and
subsurface water from the soil. How easily and
effectively the soil is drained depends on the depth to
bedrock, to a cemented pan, or to other [ayers that
affect the rate of water movement; permeability; depth
to a high water table or depth of standing water if the
soil is subject to ponding; slope; susceptibility to
flooding; subsidence of organic layers; and the
potential for frost action. Depth to bedrock or to a
cemented pan, large stones, slope, and the hazard of
cutbanks caving affect excavating and grading and the
stability of ditchbanks. The productivity of the soil after
drainage is adversely affected by extreme acidity or by
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toxic substances in the root zone, such as salts,
sodium, or sulfur. Availability of drainage outlets is not
considered in the ratings.

Irrigation is the controlled application of water to
supplement rainfall and support plant growth. The
design and management of an irrigation system are
affected by depth to the water table, the need for
drainage, flooding, available water capacity, intake
rate, permeability, erosion hazard, and slope. The
construction of a system is affected by large stones
and depth to bedrock or to a cemented pan. The depth
of the root zone, the amount of salts or sodium, and
soil reaction, affects the performance of a system.

Terraces and diversions are embankments or a
combination of channels and ridges constructed
across a slope to control erosion and conserve
moisture by intercepting runoff. Slope, wetness, large
stones, and depth to bedrock or to a cemented pan
affect the construction of terraces and diversions. A
restricted rooting depth, a severe hazard of wind
erosion or water erosion, an excessively coarse
texture, and restricted permeability adversely affect
maintenance.

Grassed waterways are natural or constructed
channels, generally broad and shallow, that conduct
surface water to outlets at a nonerosive velocity. Large
stones, wetness, slope, and depth to bedrock or to a
cemented pan affects the construction of grassed
waterways. A hazard of wind erosion, low available
water capacity, restricted rooting depth, toxic
substances such as salts or sodium, and restricted
permeability adversely affect the growth and
maintenance of the grass after construction.
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Data relating to soil properties are collected during
the course of the soil survey. The data and the
estimates of soil and water features, listed in tables,
are explained on the following pages.

Soil properties are determined by field examination
of the soils and by laboratory index testing of some
benchmark soils. Established standard procedures are
followed. During the survey, many shallow borings are
made and examined to identify and classify the soils
and to delineate them on the soil maps. Samples are
taken from some typical profiles and tested in the
laboratory to determine grain-size distribution,
plasticity, and compaction characteristics.

Estimates of soil properties are based on field
examinations, on laboratory tests of samples from the
survey area, and on laboratory tests of samples of
similar soils in nearby areas. Tests verify field
observations, verify properties that cannot be
estimated accurately by field observation, and help to
characterize key soils.

The estimates of soil properties shown in the tables
include the range of grain-size distribution and
Atterberg limits, the engineering classification, and the
physical and chemical properties of the major layers of
each soil. Pertinent soil and water features also are
given.

Engineering Index Properties

Table 16 gives estimates of the engineering
classification and of the range of index properties for
the major layers of each soil in the survey area. Most
soils have layers of contrasting properties within the
upper 5 or 6 feet.

Depth to the upper and lower boundaries of each
layer is indicated. The range in depth and information
on other properties of each layer are given for each
soil series under the heading “Soil Series and Their
Morphology.”

Texture is given in the standard terms used by the
U.S. Department of Agriculture. These terms are
defined according to percentages of sand, silt, and
clay in the fraction of the soil that is less than 2
millimeters in diameter. “Loam,” for example, is soil that
is 7 to 27 percent clay, 28 to 50 percent silt, and less

than 52 percent sand. If the content of particles coarser
than sand is as much as about 15 percent, an
appropriate modifier is added, for example, “gravelly.”
Textural terms are defined in the Glossary.

Classification of the soils is determined according to
the Unified soil classification system (AASHTO, 1986)
and the system adopted by the American Association of
State Highway and Transportation Officials (ASTM,
1993).

The Unified system classifies soils according to
properties that affect their use as construction material.
Soils are classified according to grain-size distribution of
the fraction less than 3 inches in diameter and according
to plasticity index, liquid limit, and organic matter
content. Sandy and gravelly soils are identified as GW,
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils
as ML, CL, OL, MH, CH, and OH; and highly organic
soils as PT. Soils exhibiting engineering properties of two
groups can have a dual classification, for example, CL-
ML.

The AASHTO system classifies soils according to
those properties that affect roadway construction and
maintenance. In this system, the fraction of a mineral soil
that is less than 3 inches in diameter is classified in one
of seven groups from A-1 through A-7 on the basis of
grain-size distribution, liquid limit, and plasticity index.
Soils in group A-1 are coarse grained and low in content
of fines (silt and clay). At the other extreme, soils in
group A-7 are fine grained. Highly organic soils are
classified in group A-8 on the basis of visual inspection.

Rock fragments larger than 10 inches in diameter and
3 to 10 inches in diameter are indicated as a percentage
of the total soil on a dry-weight basis. The percentages
are estimates determined mainly by converting volume
percentage in the field to weight percentage.

Percentage (of soil particles) passing designated
sieves is the percentage of the soil fraction less than 3
inches in diameter based on an ovendry weight. The
sieves, numbers 4, 10, 40, and 200 (USA Standard
Series), have openings of 4.76, 2.00, 0.420, and 0.074
millimeters, respectively. Estimates are based on
laboratory tests of soils sampled in the survey area and
in nearby areas and on estimates made in the field.

Liquid limit and plasticity index (Atterberg limits)
indicate the plasticity characteristics of a soil. The
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estimates are based on test data from the survey area
or from nearby areas and on field examination.

The estimates of grain-size distribution, liquid limit,
and plasticity index are generally rounded to the
nearest 5 percent. Thus, if the ranges of gradation and
Atterberg limits extend a marginal amount (1 or 2
percentage points) across classification boundaries,
the classification in the marginal zone is omitted in the
table.

Physical and Chemical Properties

Table 17 shows estimates of some characteristics
and features that affect soil behavior. These estimates
are given for the major layers of each soil in the
survey area. The estimates are based on field
observations and on test data for these and similar
soils.

Clay as a soil separate consists of mineral soil
particles that are less than 0.002 millimeter in
diameter. In this table, the estimated clay content of
each major soil layer is given as a percentage, by
weight, of the soil material that is less than 2
millimeters in diameter.

The amount and kind of clay greatly affect the
fertility and physical condition of the soil. They
determine the ability of the soil to adsorb cations and
to retain moisture. They influence shrink-swell
potential, permeability, plasticity, the ease of soil
dispersion, and other soil properties. The amount and
kind of clay in a soil also affect tillage and earthmoving
operations.

Moist bulk density is the weight of soil (ovendry) per
unit volume. Volume is measured when the soil is at
field moisture capacity, that is, the moisture content at
1/3-bar moisture tension. Weight is determined after
drying the soil at 105 degrees C. In this table, the
estimated moist bulk density of each major soil
horizon is expressed in grams per cubic centimeter of
soil material that is less than 2 millimeters in diameter.
Bulk density data are used to compute shrink-swell
potential, available water capacity, total pore space,
and other soil properties. The moist bulk density of a
soll indicates the pore space available for water and
roots. A bulk density of more than 1.6 can restrict
water storage and root penetration. Moist bulk density
is influenced by texture, kind of clay, content of
organic matter, and soil structure.

Permeability refers to the ability of a soil to transmit
water or air. The estimates indicate the rate of
downward movement of water when the soil is
saturated. They are based on soil characteristics
observed in the field, particularly structure, porosity,
and texture. Permeability is considered in the design
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of soil drainage systems and septic tank absorption
fields.

Available water capacity refers to the quantity of
water that the soil is capable of storing for use by
plants. The capacity for water storage is given in
inches of water per inch of soil for each major soil
layer. The capacity varies, depending on soil
properties that affect the retention of water and the
depth of the root zone. The most important properties
are the content of organic matter, soil texture, bulk
density, and soil structure. Available water capacity is
an important factor in the choice of plants or crops to
be grown and in the design and management of
irrigation systems. Available water capacity is not an
estimate of the quantity of water actually available to
plants at any given time.

Soil reaction is a measure of acidity or alkalinity and
is expressed as a range in pH values. The range in pH
of each major horizon is based on many field tests. For
many soils, values have been verified by laboratory
analyses. Soil reaction is important in selecting crops
and other plants, in evaluating soil amendments for
fertility and stabilization, and in determining the risk of
corrosion.

Salinity is a measure of soluble salts in the soil at
saturation. It is expressed as the electrical conductivity
of the saturation extract, in millimhos per centimeter at
25 degrees C. Estimates are based on field and
laboratory measurements at representative sites of
nonirrigated soils. The salinity of irrigated soils is
affected by the quality of the irrigation water and by the
frequency of water application. Hence, the salinity of
soils in individual fields can differ greatly from the
value given in the table. Salinity affects the suitability of
a soil for crop production, the stability of soil if used as
construction material, and the potential of the soil to
corrode metal and concrete.

Shrink-swell potential is the potential for volume
change in a soil with a loss or gain in moisture. Volume
change occurs mainly because of the interaction of
clay minerals with water and varies with the amount
and type of clay minerals in the soil. The size of the
load on the soil and the magnitude of the change in
soil moisture content influence the amount of swelling
of soils in place. Laboratory measurements of swelling
of undisturbed clods were made for many soils. For
others, swelling was estimated on the basis of the kind
and amount of clay minerals in the soil and on
measurements of similar soils.

If the shrink-swell potential is rated moderate to
very high, shrinking and swelling can cause damage
to buildings, roads, and other structures. Special
design is often needed.

Shrink-swell potential classes are based on the
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change in length of an unconfined clod as moisture
content is increased from air-dry to field capacity. The
classes are low, a change of less than 3 percent;
moderate, 3 to 6 percent; high, 6 to 9 percent; and
very high, greater than 9 percent.

Erosion factor K indicates the susceptibility of a soil
to sheet and rill erosion by water. Factor K is one of six
factors used in the Revised Universal Soil Loss
Equation (RUSLE) to predict the average annual rate
of soil loss by sheet and rill erosion in tons per acre
per year. The estimates are based primarily on
percentage of silt, sand, and organic matter (upto 4
percent) and on soil structure and permeability. Values
of K range from 0.02 to 0.64. Other factors being
equal, the higher the value, the more susceptible the
soil is to sheet and rill erosion by water.

Erosion factor T is an estimate of the maximum
average annual rate of soil erosion by wind or water
that can occur without affecting crop productivity over
a sustained period. The rate is in tons per acre per
year.

Wind erodibility groups are made up of soils that
have similar properties affecting their resistance to
wind erosion in cultivated areas. The groups indicate
the susceptibility of soil to wind erosion. The soils
assigned to group 1 are the most susceptible to wind
erosion, and those assigned to group 8 are the least
susceptible. The groups are as follows:

1. Coarse sands, sands, fine sands, and very fine
sands.

2. Loamy coarse sands, loamy sands, loamy fine
sands, loamy very fine sands, ash material, and sapric
soil material.

3. Coarse sandy loams, sandy loams, fine sandy
loams, and very fine sandy loams.

4. Calcareous loams, silt loams, clay loams, and
silty clay loams.

4. Clays, silty clays, noncalcareous clay loams,
and silty clay loams that are more than 35 percent
clay.

5. Noncalcareous loams and silt loams that are
less than 20 percent clay and sandy clay loams, sandy
clays, and hemic soil material.

6. Noncalcareous loams and silt loams that are
more than 20 percent clay and noncalcareous clay
loams that are less than 35 percent clay.

7. Silts, noncalcareous silty clay loams that are
less than 35 percent clay, and fibric soil material.

8. Soils that are not subject to wind erosion
because of coarse fragments on the surface or
because of surface wetness.

Organic matter is the plant and animal residue in
the soil at various stages of decomposition. in table
17, the estimated content of organic matter is
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expressed as a percentage, by weight, of the soll
material that is less than 2 millimeters in diameter.

The content of organic matter in a soil can be
maintained or increased by returning crop residue to
the soil. Organic matter affects the available water
capacity, infiltration rate, and tilth. It is a source of
nitrogen and other nutrients for crops.

Water Features

Table 18 gives estimates of various water features.
The estimates are used in land use planning that
involves engineering considerations.

Hydrologic soil groups are based on estimates of
runoff potential. Soils are assigned to one of four
groups according to the rate of water infiltration when
the soils are not protected by vegetation, are
thoroughly wet, and receive precipitation from long-
duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low
runoff potential) when thoroughly wet. These consist
mainly of deep, well drained to excessively drained
sands or gravelly sands. These soils have a high rate
of water transmission.

Group B. Soils having a moderate infiltration rate
when thoroughly wet. These consist chiefly of
moderately deep or deep, moderately well drained or
well drained soils that have moderately fine texture to
moderately coarse texture. These soils have a
moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils having a
layer that impedes the downward movement of water
or soils of moderately fine texture or fine texture.
These soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate
(high runoff potential) when thoroughly wet. These
consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that
have a claypan or clay layer at or near the surface,
and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water
transmission.

Flooding, the temporary inundation of an area, is
caused by overflowing streams, by runoff from
adjacent slopes, or by tides. Water standing for short
periods after rainfall or snowmelt is not considered
flooding, and water standing in swamps and marshes
is considered ponding rather than flooding.

Table 18 gives the frequency and duration of
flooding and the time of year when flooding is most
likely.

Frequency, duration, and probable dates of
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occurrence are estimated. Frequency is expressed as
none, rare, occasional, and frequent. None means that
flooding is not probable; rare that it is unlikely but
possible under unusual weather conditions (the
chance of flooding is nearly O percent to 5 percent in
any year); occasional that it occurs, on the average,
once or less in 2 years (the chance of flooding is 5 to
50 percent in any year); and frequent that it occurs, on
the average, more than once in 2 years (the chance of
flooding is more than 50 percent in any year).
Common is used when the occasional and frequent
classes are grouped for certain purposes. Duration is
expressed as very brief if less than 2 days, briefif 2 to
7 days, long if 7 days to 1 month, and very long if
more than 1 month. Probable dates are expressed in
months. About two-thirds to three-fourths of all flooding
occurs during the stated period.

The information is based on evidence in the soil
profile, namely thin strata of gravel, sand, silt, or clay
deposited by floodwater; irregular decrease in organic
matter content with increasing depth; and little or no
horizon development.

Also considered are local information about the
extent and levels of flooding and the relation of each
soil on the landscape to historic floods. Information on
the extent of flooding based on soil data is less
specific than that provided by detailed engineering
surveys that delineate flood-prone areas at specific
flood frequency levels.

High water table (seasonal) is the highest level of a
saturated zone in the soil in most years. The estimates
are based mainly on observations of the water table at
selected sites and on the evidence of a saturated
zone, namely grayish colors or redoximorphic features
in the soil. Indicated in table 18 are the depth to the
seasonal high water table; the kind of water table, that
is, perched or apparent; and the months of the year
that the water table commonly is high. A water table
that is seasonally high for less than 1 month is not
indicated in table 18.

An apparent water table is a thick zone of free water
in the soil. It is indicated by the level at which water
stands in an uncased borehole after adequate time is
allowed for adjustment in the surrounding soil. A
perched water table is water standing above an
unsaturated zone. in places an upper, or perched,
water table is separated from a lower one by a dry
zone.

Two numbers in the column showing depth to the
water table indicate the normal range in depth to a
saturated zone. Depth is given to the nearest half foot.
The first numeral in the range indicates the highest
water level. A plus sign preceding the range in depth
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indicates that the water table is above the surface of
the soil. “More than 6.0” indicates that the water table
is below a depth of 6 feet or that it is within a depth of
6 feet for less than a month.

Soil Features

Table 19 gives estimates of various soil features.
The estimates are used in land use planning that
involves engineering considerations.

Depth to bedrock is given if bedrock is within a
depth of 5 feet. The depth is based on many soil
borings and on observations during soil mapping. The
rock is either soft or hard. If the rock is soft or
fractured, excavations can be made with trenching
machines, backhoes, or small rippers. If the rock is
hard or massive, blasting or special equipment
generally is needed for excavation.

A cemented panis a cemented or indurated
subsurface layer within a depth of 5 feet. Such a pan
causes difficulty in excavation. Pans are classified as
thin or thick. A thin pan is less than 3 inches thick if
continuously indurated or less than 18 inches thick if
discontinuous or fractured. Excavations can be made
by trenching machines, backhoes, or small rippers. A
thick pan is more than 3 inches thick if continuously
indurated or more than 18 inches thick if
discontinuous or fractured. Such a pan is so thick or
massive that blasting or special equipment is needed
in excavation.

Risk of corrosion pertains to potential soil-induced
electrochemical or chemical action that dissolves or
weakens uncoated steel or concrete. The rate of
corrosion of uncoated steel is related to such factors
as soil moisture, particle-size distribution, acidity, and
electrical conductivity of the soil. The rate of corrosion
of concrete is based mainly on the sulfate and sodium
content, texture, moisture content, and acidity of the
soil. Special site examination and design may be
needed if the combination of factors results in a severe
hazard of corrosion. The steel in installations that
intersect soil boundaries or soil layers is more
susceptible to corrosion than steel in installations that
are entirely within one kind of soil or within one soil
layer.

For uncoated steel, the risk of corrosion, expressed
as low, moderate, or high, is based on soil drainage
class, total acidity, electrical resistivity near field
capacity, and electrical conductivity of the saturation
extract.

For concrete, the risk of corrosion is also expressed
as low, moderate, or high. It is based on soil texture,
acidity, and amount of sulfates in the saturation extract.
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Physical and Chemical Analyses of
Selected Soils

The results of physical analysis of several typical
pedons in the survey area are given in table 20 and
the results of chemical analysis in table 21. The data
are for soils sampled at carefully selected sites.
Unless otherwise indicated, the pedons are typical of
the series. They are described in the section “Soil
Series and Their Morphology.” Soil samples were
analyzed by Soil Survey Laboratory, United States
Department of Agriculture, Natural Resources
Conservation Service, Lincoln, Nebraska.

Most determinations, except those for grain-size
analysis and bulk density, were made on soil material
smaller than 2 millimeters in diameter. Measurements
reported as percent or quantity of unit weight were
calculated on an ovendry basis. The methods used in
obtaining the data are indicated in the list that follows.
The codes in parentheses refer to published methods
(USDA, NRCS, 1996).

Coarse materials—(2-75 mm fraction) weight
estimates of the percentages of all material less
than 75 mm (3B1).

Coarse materials—(2-250 mm fraction) volume
estimates of the percentages of all material
greater than 2 mm (3B2).

Sand—(0.05-2.0 mm fraction) weight percentages of
material less than 2 mm (3A1).

Silt—(0.002-0.05 mm fraction) pipette extraction,
weight percentages of all material less than 2 mm
(3A1).

Clay—{fraction less than 0.002 mm) pipette extraction,
weight percentages of material less than 2 mm
(3A1).

Water retained—pressure extraction, percentage of
ovendry weight of less than 2 mm material; 1/3 or
1/10 bar (4B1), 15 bars (4B2).

Water-retention difference—between 1/3 bar and 15
bars for whole soil (4C1).

Water-retention difference—between 1/10 bar and 15
bars for whole soil (4C2).

Bulk density—of less than 2 mm material, saran-
coated clods field moist (4A1a), 1/3 bar (4A1d),
ovendry (4A1h).

Moist bulk density—of less than 2 mm material, cores
(4A3).

Moist bulk density—of less than 2 mm material,
compliant cavity (4A5).

Linear extensibility—change in clod dimension based
on whole soil (4D).
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Organic carbon—wet combustion. Walkley-Black
modified acid-dichromate, ferric sulfate titration
(6A1c).

Organic carbon—dry combustion (6A2d).

Total nitrogen—Kjeldahl (6B3).

Extractable cations—ammonium acetate pH 7.0,
atomic absorption; calcium (6N2e), magnesium
(602d), sodium (6P2b), potassium (6Q2b).

Extractable cations—ammonium acetate pH 7.0,
EDTA-alcohol separation; calcium (6N2a),
magnesium (602a); flame photometry; sodium
(6P2a), potassium (6Q2a).

Extractable acidity—barium chloride-triethanolamine
IV (6H5a).

Cation-exchange capacity—ammonium acetate, pH
7.0, steam distillation (5A8b).

Cation-exchange capacity—sum of cations (5A3a).

Effective cation-exchange capacity—sum extractable
cations plus aluminum (5A3b).

Base saturation—ammonium acetate, pH 7.0 (5C1).

Base saturation—sum of cations, TEA, pH 8.2 (5C3).

Reaction (pH)—1:1 water dilution (8C1f).

Reaction (pH)—saturated paste (8C1b).

Reaction (pH)—potassium chloride (8C1g).

Reaction (pH)—sodium fluoride (8C1d).

Reaction (pH)—calcium chloride (8C1f).

Aluminum—potassium chloride extraction (6G9).

Aluminum—acid oxalate extraction (6G12).

Iron—acid oxalate extraction (6C9a).

Silica—acid oxalate extraction (6V2).

Sesquioxides—dithionate-citrate extract; iron (6C2b),
aluminum (6G7a), manganese (6D2a).

Soil resistivity—saturated paste (8E1).

Total soluble salts—estimate from resistivity (BA2).

Total soluble salts—estimate from conductivity (8D5).

Carbonate as calcium carbonate—{fraction less than 2
mm) manometric (6E1g).

Carbonate as calcium carbonate—{fraction less than 2
mm) manometric (6F4).

Gypsum—precipitation in acetone (6F1a).

Soluble ions—acid titration, saturated paste; carbonate
(611b), bicarbonate {(6J1b).

Soluble jons—anion chromatograph, saturated paste;
chloride (6K1c), sulfate (6L1c), nitrate (6M1c).

Electrical conductivity—saturation extract (8A3a).

Sodium adsorption ratio (5E).

Extractable phosphorus—Bray P-1 (6S3).

Available phosphorus—method of reporting
laboratory).
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Classification of the Soils

The system of soil classification used by the
National Cooperative Soil Survey has six categories
(USDA, NRCS, 1998 and 1999). Beginning with the
broadest, these categories are the order, suborder,
great group, subgroup, family, and series.
Classification is based on soil properties observed in
the field or inferred from those observations or from
laboratory measurements. Table 22 shows the
classification of the soils in the survey area. The
categories are defined in the following paragraphs.

ORDER. Twelve soil orders are recognized. The
differences among orders reflect the dominant soil-
forming processes and the degree of soil formation.
Each order is identified by a word ending in sol. An
example is Alfisol.

SUBORDER. Each order is divided into suborders
primarily on the basis of properties that influence soil
genesis and are important to plant growth or
properties that reflect the most important variables
within the orders. The last syllable in the name of a
suborder indicates the order. An example is Xeralf
(Xer, meaning dry, plus alf, from Alfisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind,
arrangement, and degree of development of
pedogenic horizons; soil moisture and temperature
regimes; type of saturation; and base status. Each
great group is identified by the name of a suborder
and by a prefix that indicates a property of the soil. An
example is Haploxeralfs (Haplo, meaning minimal
horizonation, plus xeralf, the suborder of the Alfisols
that has a xeric moisture regime).

SUBGROUP. Each great group has a typic
subgroup. Other subgroups are intergrades or
extragrades. The typic subgroup is the central concept
of the great group; it is not necessarily the most
extensive. Intergrades are transitions to other orders,
suborders, or great groups. Extragrades have some
properties that are not representative of the great
group but do not indicate transitions to any other
taxonomic class. Each subgroup is identified by one or
more adjectives preceding the name of the great
group. The adjective Typic identifies the subgroup that

typifies the great group. An example is Typic
Haploxeralfs.

FAMILY. Families are established within a subgroup
on the basis of physical and chemical properties and
other characteristics that affect management.
Generally, the properties are those of horizons below
plow depth where there is much biological activity.
Among the properties and characteristics considered
are particle size, mineral content, soil temperature
regime, soil depth, and reaction. A family name
consists of the name of a subgroup preceded by terms
that indicate soil properties. An example is loamy-
skeletal, mixed, superactive, thermic Typic Haploxeralfs.

SERIES. The series consists of soils within a family
that have horizons similar in color, texture, structure,
reaction, consistence, mineral and chemical
composition, and arrangement in the profile.

Soil Series and Their Morphology

In this section, each soil series recognized in the
survey area is described. Characteristics of the soil
and the material in which it formed are identified for
each series. A pedon, a small three-dimensional area
of soil, that is typical of the series in the survey area is
described. The detailed description of each soil
horizon follows standards in the “Soil Survey Manual”
(USDA, SCS, 1993). Many of the technical terms used
in the descriptions are defined in “Soil Taxonomy”
(USDA, NRCS, 1999) and in “Keys to Soil Taxonomy”
(USDA, NRCS, 1998). Unless otherwise indicated,
colors in the descriptions are for dry soil. Following the
pedon description is the range of important
characteristics of the soils in the series.

The map units of each soil series are described in
the section “Detailed Soil Map Units.”

Alo Series

The Alo series consists of moderately deep, well
drained soils on mountains. These soils formed in
material weathered from shale. Slope ranges from 15
to 50 percent.
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Taxonomic class: Fine, smectitic, thermic Aridic
Haploxererts

Typical Pedon

Alo clay, in an area of Alo-Vaquero complex, 30 to 50
percent slopes

A—O0 to 12 inches; dark grayish brown (10YR 4/2) clay,
very dark grayish brown (10YR 3/2) moist;
moderate medium subangular blocky structure;
hard, firm, sticky and plastic; many very fine roots;
many very fine and fine tubular and interstitial
pores; pressure faces; neutral (pH 6.6); gradual
smooth boundary.

Bss—12 to 22 inches; grayish brown (10YR 5/2) clay,
dark grayish brown (10YR 4/2) moist; moderate
coarse prismatic structure; hard, firm, sticky and
plastic; few very fine roots; common very fine and
fine tubular and interstitial pores; common
intersecting slickensides; neutral (pH 6.8); clear
wavy boundary.

Bk—22 to 35 inches; grayish brown (10YR 5/2) clay,
dark grayish brown (10YR 4/2) moist; moderate
medium subangular blocky structure; hard, firm,
sticky and plastic; few very fine tubular and
interstitial pores; slightly effervescent with
segregations of carbonates in few fine soft
masses; slightly alkaline (pH 7.4); abrupt wavy
boundary.

Cr—35 inches; brown (10YR 4/3) highly weathered
shale.

Typical pedon location: Stanislaus County,
California; 1,300 feet north and 2,000 feet west of the
southeast corner of section 19, .4 S., R.6 E., 37
degrees 34 minutes 07 seconds north latitude and 121
degrees 21 minutes 35 seconds west longtitude, Solyo
7.5 minute quadrangle.

Range in Characteristics

Depth to soft shale is 24 to 40 inches.

The A and Bss horizons are 10YR 4/2, 4/3, 5/2, 5/3
or 2.5Y 4/2 or 5/2. Moist color is 10YR 3/2 or 4/2 or
2.5Y 3/2. Reaction is slightly acid to slightly alkaline.
Gravel content is O to 5 percent.

The Bk horizon is 10YR 4/4, 5/2, 5/3, 5/4, 6/2, 6/3,
or 6/4 or 2.5Y 5/2, 5/4, or 6/4. Moist color is 10YR 3/2,
3/3, or 4/2 or 2.5Y 4/2. Texture is clay loam, siity clay,
or clay. Reaction is neutral to moderately alkaline.
Gravel content is O to 10 percent.

Arburua Series

The Arburua series consists of moderately deep,
well drained soils on mountains and foothills. These
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soils formed in material weathered from calcareous
sandstone or shale. Slope ranges from 2 to 75
percent.

Taxonomic class: Fine-loamy, mixed, superactive,
calcareous, thermic Typic Xerorthents

Typical Pedon

Arburua loam, in an area of Wisflat-Arburua-San
Timoteo complex, 30 to 50 percent slopes

Ak—O to 6 inches; grayish brown (10YR 5/2) loam,
dark grayish brown (10YR 4/2) moist; weak
medium subangular blocky structure; slightly hard,
friable, slightly sticky and plastic; many very fine
and few fine roots; common very fine tubular and
interstitial pores; strongly effervescent with few
fine soft masses; moderately alkaline (pH 7.9);
clear smooth boundary.

Bk1—®6 to 14 inches; grayish brown (10YR 5/2) loam,
dark grayish brown (10YR 4/2) moist; moderate
medium subangular blocky structure; slightly hard,
friable, slightly sticky and plastic; many very fine
and few fine roots; common very fine tubular and
interstitial pores; violently effervescent with few
fine soft masses; moderately alkaline (pH 7.9);
clear smooth boundary.

Bk2—14 to 22 inches; light brownish gray (10YR 6/2)
loam, dark grayish brown (10YR 4/2) moist;
moderate medium subangular blocky structure;
slightly hard, friable, sticky and plastic; few fine
roots: few very fine and fine tubular and interstitial
pores; violently effervescent with few fine filaments
and many fine soft masses of lime; moderately
alkaline {(pH 7.9); abrupt wavy boundary.

Cr—22 to 24 inches; light gray (10YR 7/2) strongly
weathered calcareous sandstone.

R—24 inches; white (10YR 8/2) calcareous
sandstone.

Typical pedon location: Stanislaus County,
California; about 1,500 feet south and 3,700 feet east
of the northwest corner of section 12, T.5 S., R.6 E.,
37 degrees 31 minutes 05 seconds north latitude, 121
degrees 15 minutes 16 seconds west longtitude, Solyo
7.5 minute quadrangle.

Range in Characteristics

Depth to soft sandstone or shale is dominantly 30
to 40 inches, although it ranges from 20 to 40 inches.
The soft bedrock is underlain by hard sandstone or
shale. Gravel content is O to 15 percent.

The A horizon is 10YR 4/2, 5/2, 5/3, 5/4, or 6/3 or
2.5Y 5/2. Moist color is 10YR 4/2 or 4/3 or 2.5Y 4/2 or
4/4. Reaction is slightly alkaline or moderately
alkaline.
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The Bk horizon is 10YR 5/2, 5/3, 6/2, 6/3, or 7/2;
2.5Y 6/2; or 7.5YR 5/4. Moist color is 10YR 4/2, 4/3,
4/4, 5/2, or 5/3 or 2.5Y 4/2, 5/4, or 6/2. Texture is loam
or clay loam.

Ayar Series

The Ayar series consists of deep, well drained soils
on foothills. These soils formed in material weathered
from calcareous shales and sandstone. Slope ranges
from 30 to 50 percent.

Taxonomic class: Fine, smectitic, thermic Typic
Haploxererts

Typical Pedon

Ayar clay, in an area of Ayar clay, 30 to 50 percent
slopes

A1—0 to 5 inch; grayish brown (10YR 5/2) clay, dark
brown (10YR 3/3) moist; strong coarse prismatic
structure parting to moderate coarse angular
blocky; hard, friable, sticky and plastic; many very
fine roots; many very fine tubular pores; slightly
effervescent with disseminated lime; moderately
alkaline (pH 8.0); abrupt smooth boundary.

A2— 5 to 15 inches; grayish brown (2.5Y 5/2) clay,
very dark grayish brown (2.5YR 3/2) moist; strong
medium and coarse angular blocky structure;
hard, firm, sticky and plastic; many very fine roots;
many very fine tubular pores; slightly effervescent
with disseminated lime; moderately alkaline (pH
8.0); clear smooth boundary.

Bss—15 to 26 inches; grayish brown (2.5Y 5/2) clay,
dark grayish brown (2.5Y 4/2) moist; strong
medium prismatic structure parting to strong
coarse subangular blocky; hard, firm, sticky and
very plastic; common very fine roots; common
very fine tubular pores; few nearly vertical
slickensides; strongly effervescent with
disseminated lime; moderately alkaline (pH 8.0);
clear smooth boundary.

Bssk1—26 to 32 inches; yellowish brown (10YR 5/4)
clay, brown (7.5YR 4/4) moist; strong coarse
prismatic structure parting to moderate coarse
subangular blocky structure; hard, friable, sticky
and plastic; common very fine and few fine and
medium roots; common very fine tubular pores;
thin continuous clay films line some tubular pores;
common slickensides; strongly effervescent with
lime in fine soft masses and disseminated;
moderately alkaline (pH 8.0); clear smooth
boundary.

Bssk2—32 to 47 inches; yellowish brown (10YR 5/4)
clay, brown (7.5YR 4/3) moist; strong coarse
prismatic structure parting to moderate coarse
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subangular blocky; slightly hard, friable, sticky and
plastic; few very fine and medium roots; common
fine and very fine tubular pores; few thin
continuous clay films line tubular pores; common
slickensides; violently effervescent with
disseminated lime and soft lime masses;
moderately alkaline (pH 8.0); abrupt smooth
boundary.

Cr—47 to 60 inches; reddish yellow (7.5YR 6/6) and
pink (7.5YR 7/4) shale and sandstone, strong brown
(7.5YR 5/6) and reddish yellow (7.5YR 6/6) moist;
firm or hard in place; thin seams of lime in joints.

Typical pedon location: Stanislaus County,
California; 1800 feet south and 1500 feet east of the
northwest corner of section 7, T.5S.,R.7E., 37
degrees 31 minutes 02 seconds north latitude, 121
degrees 14 minutes 37 seconds west longtitude,
Westley 7.5 minute quadrangle.

Range in Characteristics

Depth to shale or sandstone ranges from 40 to 60
inches. Deep, wide cracks in the soils remain open
from June to November for 150 to 180 days and
remain closed the rest of the year.

The A horizon is 7.5YR 5/2, 5/4, 4/2, or 4/4; 10YR
6/4, 5/4, 513, 4/3, 3/3, 5/2, or 4/2; or 2.5Y 5/2, 4/2.
Moist color is similar with value 1 or 2 units lower.

The Bss and Bssk horizons are 2.5Y 6/4, 5/4, or
5/2; 10YR 6/4, 6/3, 5/4, 5/3, or 4/8; or 7.5YR 5/2, 5/4,
6/4, or 7/4.

Bolfar Series

The Bolfar series consists of very deep, poorly
drained soils on flood plains. These soils formed in
alluvium, dominantly from granitic rock sources. Siope
ranges from O to 2 percent.

Taxonomic class: Fine-loamy, mixed, superactive,
calcareous, thermic Cumulic Endoaquolls

Typical Pedon

Bolfar loam, in an area of Bolfar-Columbia complex,
partially drained, O to 2 percent slopes, rarely flooded

Ap—o0 to 9 inches; grayish brown (10YR 5/2) loam,
very dark grayish brown (2.5Y 3/2) moist;
moderate medium subangular blocky structure;
hard, friable, sticky and plastic; few very fine and
fine roots; few very fine tubular and interstitial
pores; moderately alkaline (pH 7.9); clear wavy
boundary.

Ak1—9 to 16 inches; dark grayish brown (2.5Y 4/2)
loam, very dark grayish brown (2.5Y 3/2) moist;
moderate medium subangular blocky structure;
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hard, friable, sticky and plastic; few fine and
medium roots; common fine tubular pores; few fine
faint dark brown (10YR 3/3) iron accumulations
moist; strongly effervescent with disseminated
carbonates and segregations of carbonates in
seams; moderately alkaline (pH 8.0); clear wavy
boundary.

Ak2—16 to 24 inches; grayish brown (2.5Y 5/2) loam,
very dark grayish brown (2.5Y 3/2) moist;
moderate medium subangular blocky structure;
hard, friable, sticky and plastic; few fine and
medium roots; common fine tubular pores; few fine
distinct brown (10YR 4/3) iron accumulations
moist; strongly effervescent with segregations of
carbonates in seams; moderately alkaline (pH
8.2); clear smooth boundary.

Btk1—24 to 31 inches; light brownish gray (2.5Y 6/2)
loam, dark grayish brown (2.5Y 4/2) moist;
moderate medium subangular blocky structure;
hard, friable, sticky and plastic; few fine roots;
common very fine tubular pores; few thin clay films
bridging sand grains and lining tubular pores; few
fine distinct dark yellowish brown (10YR 4/4) iron
accumulations moist; strongly effervescent with
segregations of carbonates in common fine seams
and soft masses; moderately alkaline (pH 8.4);
abrupt smooth boundary.

Btk2—31 to 38 inches; grayish brown (2.5Y 5/2) loam,
dark grayish brown (2.5Y 4/2) moist; moderate
medium subangular blocky structure; hard, friable,
sticky and plastic; few fine roots; common fine
tubular pores; few thin clay films bridging sand
grains and lining tubular pores; few fine distinct
yellowish brown (10YR 5/4) iron accumulations
moist; strongly effervescent with disseminated
carbonates and segregations of carbonates in
common fine seams and few fine concretions;
moderately alkaline (pH 8.4); abrupt smooth
boundary.

C1—38 to 44 inches; pale brown (10YR 6/3) stratified
sandy loam and loam, grayish brown (2.5Y 5/2)
moist; massive; hard, friable, slightly sticky and
slightly plastic; few fine roots; few fine tubular
pores; few fine distinct dark brown (7.5YR 4/4) iron
accumulations moist; strongly effervescent with
disseminated carbonates; moderately alkaline (pH
8.2); clear smooth boundary.

C2—44 to 60 inches; pale brown (10YR 6/3) stratified
sandy loam and loam, grayish brown-(2.5Y 5/2)
moist; massive; hard, friable, slightly sticky and
slightly plastic; common fine tubular pores and few
fine interstitial pores; few fine distinct dark brown
(10YR 4/3) and brown (7.5YR 4/4) iron
accumulations moist; strongly effervescent with

Soil Survey

disseminated carbonates; moderately alkaline (pH
8.4).

Typical pedon location: Stanislaus County,
California; 4,200 feet south and 4,950 feet west of the
northeast corner of section 14, 7.4 S., R.7E., 37
degrees 34 minutes 59 seconds north latitude, 121
degrees 10 minutes 27 seconds west longtitude,
Westley 7.5 minute quadrangle.

Range in Characteristics

The A horizon is 10YR 3/1, 4/1, or 5/2 or 2.5Y 3/2,
4/2, or 5/2. Moist color is 10YR 3/1 or 3/2 or 2.5Y 3/2.
Texture is loam or clay loam. Reaction is slightly
alkaline or moderately alkaline. Redoximorphic
features are distinct or prominent in the lower part of
the horizon.

The Btk horizon is 10YR 5/2 or 6/3 or 2.5Y 5/2 or
6/2. Moist color is 10YR 3/3, 4/2, or 5/3 or 2.5Y 3/2,
4/2 or 5/2. Redoximorphic features are distinct or
prominent. Texture is loam, clay loam, or sandy clay
loam.

The C horizon is 10YR 6/3 or 2.5Y 4/2 or 6/2. Moist
color is 10YR 4/2, 4/3, or 4/4 or 2.5Y 3/2, 4/2, 4/4, or
5/2. Texture is stratified sandy loam, loam, or clay
loam.

Calla Series

The Calla series consists of very deep, well
drained soils formed in calcareous alluvium from
sedimentary rock sources. Calla soils are on
dissected and uplifted terraces. Slope ranges from
30 to 50 percent.

Taxonomic class: Fine-loamy, mixed, superactive,
thermic Calcic Haploxerepts

Typical Pedon

Calla clay loam, in an area of Calla-Carbona complex,
30 to 50 percent slopes

A—O0 to 11 inches; light brownish gray (10YR 6/2) clay
loam, dark grayish brown (10YR 4/2) moist;
moderate medium subangular blocky structure;
hard, friable, sticky and plastic; many very fine
roots; common very fine tubular pores; 5 percent
gravel; strongly effervescent with disseminated
carbonates and few fine irregular soft masses of
carbonates; moderately alkaline (pH 8.0); clear
smooth boundary.

Bk1—11 to 21 inches; light brownish gray (10YR 6/2)
clay loam, dark grayish brown (10YR 4/2) moist;
moderate medium subangular blocky structure;
hard, friable, sticky and plastic; common very fine
roots; common very fine tubular pores; 5 percent
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gravel; violently effervescent with disseminated
carbonates and common fine irregular soft
masses of carbonates; moderately alkaline (pH
8.2); clear smooth boundary.

Bk2—21 to 30 inches; brownish (10YR 5/3) clay loam,
dark brown (10YR 4/3) moist; moderate medium
subangular blocky structure; hard, friable, sticky
and plastic; few very fine roots; common very fine
tubular pores; 5 percent gravel; violently
effervescent with disseminated carbonates and
many fine and few medium irregular soft masses
of carbonates; moderately alkaline (pH 8.2); clear
wavy boundary.

Bk3—30 to 43 inches; brownish (10YR 5/3) clay loam,
dark brown (10YR 4/3) moist; moderate medium
subangular blocky structure; hard, friable, sticky
and plastic; few very fine tubular pores; 5 percent
gravel; violently effervescent with disseminated
carbonates and common fine and few medium
irregular soft masses of carbonates; moderately
alkaline (pH 8.2); clear smooth boundary.

Bk4—43 to 52 inches; light yellowish brown (10YR
6/4) clay loam, yellowish brown (10YR 5/4) moist;
moderate medium subangular blocky structure;
slightly hard, friable, sticky and plastic; few very
fine tubular pores; 5 percent gravel; violently
effervescent with disseminated carbonates and
common fine irregular soft masses of carbonates;
moderately alkaline (pH 8.4); clear smooth
boundary.

Bk5—52 to 60 inches; very pale brown (10YR 7/3)
clay loam, yellowish brown (10YR 5/4) moist;
moderate medium subangular blocky structure;
soft, very friable, sticky and plastic; few very fine
tubular pores; 5 percent gravel; violently
effervescent with disseminated carbonates and
many fine and common medium irregular soft

masses of carbonates; moderately alkaline (pH 8.4).

Typical pedon location: Stanislaus County,
California; 1800 feet south and 1500 feet east of the
northwest corner of section 7, T.5S,,R.7E., 37
degrees 31 minutes 02 seconds north latitude, 121
degrees 14 minutes 37 seconds west longtitude,
Westley 7.5 minute quadrangle.

Range in Characteristics

Content of gravel is 0 to 10 percent. Reaction is
slightly alkaline or moderately alkaline throughout.

The A horizon is 10YR 6/1, 6/2, or 6/3 or 2.5Y 5/2
or 6/2. Moist color is 10YR 4/2 or 4/3 or 2.5Y 4/2 or
5/2.

The Bk horizon is 10YR 5/2, 5/3, 6/2, 6/3, 6/4, 7/3,
or 8/2 or 2.5Y 6/2. Moist color is 10YR 4/2, 4/3, or 5/4.
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Calcium carbonate equivalent is 15 to 25 percent in
some part and decreases to 5 to 10 percent below.

Capay Series

The Capay series consists of very deep,
moderately well drained soils on interfan basins. These
soils formed in alluvium from mixed rock sources.
Slope ranges from 0 to 2 percent.

Taxonomic class: Fine, smectitic, thermic Typic
Haploxererts

Typical Pedon
Capay clay, 0 to 2 percent slopes

Ap—O0 to 11 inches; dark grayish brown (10YR 4/2)
clay, very dark grayish brown (10YR 3/2) moist;
strong coarse subangular blocky structure; very
hard, firm, very sticky and very plastic; common
very fine and few fine roots; common very fine
tubular pores; neutral (pH 7.3); clear smooth
boundary.

A—11 to 20 inches; dark grayish brown (10YR 4/2)
clay, very dark grayish brown (10YR 3/2) moist;
strong coarse subangular blocky structure; very
hard, firm, very sticky and very plastic; common
very fine and fine roots; common very fine tubular
pores; few pressure faces; slightly alkaline (pH
7.4); gradual smooth boundary.

Bss1—20 to 30 inches; dark grayish brown (10YR 4/2)
clay, very dark grayish brown (10YR 3/2) moist;
moderate coarse angular blocky structure; very
hard, firm, very sticky and very plastic; few very
fine and fine roots; common very fine tubular
pores; few intersecting slickensides; slightly
alkaline (pH 7.6); gradual smooth boundary.

Bss2—30 to 39 inches; dark grayish brown (10YR 4/2)
clay, very dark grayish brown (10YR 3/2) moist;
moderate coarse angular blocky structure; very
hard, firm, very sticky and very plastic; few very
fine roots; few very fine tubular pores; many
intersecting slickensides; slightly alkaline (pH 7.6);
clear smooth boundary.

Bk1—39 to 51 inches; brown (10YR 4/3) clay, dark
brown (10YR 3/3) moist; weak coarse angular
blocky structure; very hard, firm, very sticky and
very plastic; few very fine roots; few very fine
tubular pores; few pressure faces; slightly
effervescent with segregations of carbonates in
few fine soft masses; slightly alkaline (pH 7.6);
clear smooth boundary.

Bk2—51 to 60 inches; brown (10YR 5/3) clay, brown
(10YR 4/3) moist; weak coarse angular blocky
structure; very hard, firm, very sticky and very
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plastic; few pressure faces; strongly effervescent
with segregations of carbonates in common fine
soft masses; slightly alkaline (pH 7.6).

Typical pedon location: Stanislaus County,
California; 2,400 feet north and 2,400 feet west of the
southeast corner of section 15, 7.4 S.,R.6 E., 37
degrees 35 minutes 13 seconds north latitude, 121
degrees 17 minutes 42 seconds west longtitude, Solyo
7.5 minute quadrangle.

Range in Characteristics

Reaction is neutral or slightly alkaline. Disseminated
and segregated carbonates occur at a depth of 20 or
more inches.

The A horizon is 10YR 4/2, 4/3, 5/2, or 5/3 or 2.5Y
4/2 or 5/2. Moist color is 10YR 3/2, 3/3, 4/2, or 4/3 or
2.5Y 3/2 or 4/2. Texture is clay or clay loam.

The Bk and Bss horizons are 10YR 4/2, 4/3, 5/2,
5/3, 5/4, 6/3, 6/4, or 7/2 or 2.5Y 4/4 or 5/4. Moist color
is 10YR 3/2, 3/3, 4/2, 4/3, 4/4, 4/6, or 6/3 or 2.5Y 4/2,
4/4, or 5/6. Texture is clay, silty clay, silty clay loam, or
clay loam.

Carbona Series

The Carbona series consists of very deep, well
drained soils on uplifted dissected terraces. These
soils formed in alluvium from mixed rock sources.
Slope ranges from 2 to 50 percent.

Taxonomic class: Fine, smectitic, thermic Vertic
Haploxerolls

Typical Pedon
Carbona clay loam, 2 to 8 percent slopes

Ap—O0 to 9 inches; dark grayish brown (10YR 4/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
weak medium subangular blocky structure; hard,
firm, sticky and plastic; common very fine and fine
roots; common very fine tubular and interstitial
pores; 6 percent gravel; slightly alkaline (pH 7.6);
clear smooth boundary.

A1—9 to 15 inches; dark grayish brown (10YR 4/2)
clay loam, very dark grayish brown (10YR 3/2)
moist; moderate medium subangular blocky
structure, hard, firm, sticky and plastic; common
very fine roots and few medium roots; many very
fine tubular pores; 3 percent gravel; slightly
alkaline (pH 7.8); gradual smooth boundary.

A2—15 to 24 inches; dark grayish brown (10YR 4/2)
clay, very dark grayish brown (10YR 3/2) moist;
moderate medium subangular blocky structure;
hard, firm, sticky and plastic; common very fine
roots; few very fine tubular pores; 3 percent
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gravel; slightly alkaline (pH 7.8); clear smooth
boundary.

Bk1—24 to 36 inches; brown (10YR 5/3) clay, brown
(10YR 4/3) moist; moderate medium subangular
blocky structure; hard, firm, sticky and plastic; few
fine and very fine roots; few very fine tubular
pores; strongly effervescent with segregations of
carbonates in common fine, soft masses and
seams; 3 percent gravel; moderately alkaline (pH
8.2); clear wavy boundary.

Bk2—36 to 50 inches; yellowish brown (10YR 5/4)
clay, brown (10YR 4/3) moist; massive; hard,
firm, sticky and plastic; few very fine roots; few
very fine tubular pores; violently effervescent
with segregations of carbonates in many fine,
soft masses and seams; 3 percent gravel;
moderately alkaline (pH 8.2); gradual wavy
boundary.

Bk3—50 to 60 inches; yellowish brown (10YR 5/4) clay
loam, dark yellowish brown (10YR 4/4) moist;
massive; hard, friable, sticky and plastic; few very
fine tubular pores; strongly effervescent with
segregations of carbonates in common fine, soft
masses and seams; 3 percent gravel; moderately
alkaline (pH 8.4).

Typical pedon location: Stanislaus County,
California; 2,000 feet south and 2900 feet west of the
northwest corner of section 1, T.5S., R.6 E., 37
degrees 32 minutes 30 seconds north latitude, 121
degrees 15 minutes 09 seconds west longtitude, Solyo
7.5 minute quadrangle.

Range in Characteristics

Content of gravel is 0 to 15 percent.

The A horizon is 7.5YR 5/2 or 10YR 4/1, 4/2, 5/1,
5/2, or 5/3. Moist color is 7.5YR 3/2 or 10YR 3/1, 3/2,
or 3/3. Texture is clay loam or clay. Reaction is slightly
alkaline or moderately alkaline.

The Bk horizon is 10YR 5/3, 5/4, 6/3, 6/4, or 7/4.
Moist color is 10YR 4/3, 4/4, 5/3, or 5/4. Texture is clay
loam or clay.

Carranza Series

The Carranza series consists of very deep, well
drained soils. This soils formed in alluvium dominantly
from sedimentary rock. Carranza soils are in alluvial
fans and have slopes of 0 to 2 percent.

Taxonomic class: Fine-loamy, mixed, superactive,
thermic Pachic Haploxerolls

Typical Pedon

Carranza gravelly clay loam, in an area of Carranza-
Woo complex, 0 to 2 percent slopes
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A—O0 to 10 inches; brown (7.5YR 4/2) gravelly clay
loam, dark brown (7.5YR 3/2) moist; moderate
coarse subangular blocky structure; hard, friable,
slightly sticky and plastic; common very fine roots;
common very fine tubular pores; 25 percent
gravel; neutral; clear smooth boundary.

Bt—10 to 38 inches; brown (7.5YR 4/2) gravelly clay
loam, dark brown (7.5YR 3/2) moist; moderate
coarse subangular blocky structure; hard, friable,
slightly sticky and plastic; common very fine
roots; common very fine and few fine tubular
pores; few thin clay films on peds and line pores;
20 percent gravel; neutral (pH 7.0); clear wavy
boundary.

C—38 to 60 inches; yellowish brown (10YR 5/4)
extremely gravelly sandy loam, brown (10YR 4/3)
moist; massive; soft, very friable, nonsticky and
nonplastic; few very fine roots; few very fine and
fine tubular pores; thin lenses of extremely gravelly
loamy sand '/4 to /2 inch thick; 75 percent gravel,
neutral (pH 7.2).

Typical pedon location: Stanislaus County,
California; 750 feet south and 2,400 feet east of the
northwest corner of section 25, T.6 S., R.7E., 37
degrees 23 minutes 27 seconds north latitude, 121
degrees 09 minutes 04 seconds west longtitude,
Patterson 7.5 minute quadrangle.

Range in Characteristics

The upper boundary of the extremely gravelly layer
is at a depth of 35 to 50 inches. Reaction is neutral in
the upper part of the soils to slightly alkaline in the
lower part.

The A horizon is 10YR 4/2 or 5/3 or 7.5YR 4/2.
Moist color is 10YR 3/2 or 3/3 or 7.5YR 3/2. Gravel
content ranges from 15 to 25 percent.

The Bt horizon is 10YR 4/2, 4/4, 5/2, or 5/4 or
7.5YR 4/2, 4/4, 5/2, or 5/4. Moist color is 10YR 3/2 or
3/3 or 7.5YR 3/2. Texture is gravelly clay loam to
gravelly sandy clay loam with 15 to 25 percent gravel.

The C horizon is stratified extremely gravelly loamy
sand to extremely gravelly sandy loam 60 to 75
percent gravel.

Chaqua Series

The Chaqua series consists of deep, well drained
soils on terraces. These soils formed in calcareous
alluvium from sedimentary rock sources. Slope ranges
from 2 to 15 percent.

Taxonomic class: Fine-loamy, mixed, superactive,
thermic Calcic Haploxerepts
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Typical Pedon

Chagua loam, in an area of Chaqua-Arburua complex,
5 to 8 percent slopes

Ak1—0 to 9 inches; grayish brown (10YR 5/2) loam,
dark grayish brown (10YR 4/2) moist; weak
medium subangular blocky structure; slightly hard,
very friable, slightly sticky and slightly plastic;
common very fine roots; few very fine and fine
tubular pores; 5 percent gravel, 2 to 15 mm in size;
strongly effervescent with disseminated
carbonates and segregations of carbonates in few
fine soft masses; slightly alkaline (pH 7.6); clear
smooth boundary.

Ak2—9 to 18 inches; brown (10YR 5/3) loam, brown
(10YR 4/3) moist; weak medium subangular
blocky structure; slightly hard, very friable, slightly
sticky and slightly plastic; few very fine roots;
common very fine and fine tubular pores; 5
percent gravel, 2 to 15 mm in size; strongly
effervescent with disseminated carbonates and
segregations of carbonates in few fine soft
masses; moderately alkaline (pH 8.0); clear
smooth boundary.

Btk—18 to 41 inches; light brown (7.5YR 6/4) loam,
brown (7.5YR 5/4) moist; moderate medium
subangular biocky structure; hard, friable, sticky
and plastic; few very fine roots; common very fine
tubular pores; many thin clay films on ped faces
and in pores; 5 percent gravel, 2 to 15 mm in size;
violently effervescent with disseminated
carbonates and segregations of carbonates in
common fine and medium seams; moderately
alkaline (pH 8.2); abrupt wavy boundary.

2Cr—41 inches; brown (7.5YR 5/4) and white (10YR
8/1) strongly weathered calcareous sandstone.

Typical pedon location: Stanislaus County,
California; 100 feet north and 1,500 feet west of the
southeast corner of section 20, T.4 S, R.6 E., 37
degrees 33 minutes 57 seconds north latitude, 121
degrees 19 minutes 42 seconds west longtitude, Solyo
7.5 minute quadrangle.

Range in Characteristics

Depth to soft sandstone ranges from 40 to 60
inches.

The Ak horizon is 10YR 4/4, 5/2, 5/3, 5/4, or 6/2 or
7.5YR 5/4. Moist color is 10YR 4/2 or 4/3 or 7.5YR 3/4.
Clay content ranges from 22 to 27 percent. Calcium
carbonate equivalent ranges from 5 to 15 percent.

The Btk horizon is 10YR 6/2 or 6/3 or 7.5YR 4/4,
5/4, or 6/4. Moist color is 10YR 4/2, 4/3, or 6/2 or
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7.5YR 3/4 or 5/4. Texture is loam, clay loam, or sandy
clay loam.

Clear Lake Series

Clear Lake series consists of very deep, poorly
drained under natural conditions and are now
artificially drained soils in basins. These soils formed in
alluvium from mixed rock sources. Slope ranges from
0 to 2 percent.

Taxonomic class: Fine, smectitic, thermic Xeric
Endoaquerts

Typical Pedon

Clear Lake clay,partially drained, 0 to 2 percent
slopes, rarely flooded

Ap—O0 to 7 inches; gray (10YR 5/1) clay, very dark
gray (10YR 3/1) moist; strong medium subangular
blocky structure; extremely hard, very firm, very
sticky and very plastic; many very fine and few fine
roots; many very fine and fine tubular pores;
neutral (pH 6.9); clear wavy boundary.

Bss1—7 to 16 inches; gray (10YR 5/1) clay, very dark
gray (10YR 3/1) moist; massive; extremely hard,
very firm, very sticky and very plastic; many very
fine and fine roots; many very fine and fine tubular
pores; few fine black (10YR 2/1) manganese
concretions; many intersecting slickensides;
neutral (pH 7.0); gradual wavy boundary.

Bss2—16 to 28 inches; dark gray (10YR 4/1) clay,
black (10YR 2/1) moist; massive; extremely hard,
very firm, very sticky and very plastic; few very
fine roots; few very fine tubular pores; few fine
black (10YR 2/1) manganese concretions; many
intersecting slickensides; neutral (pH 7.1); diffuse
smooth boundary.

Bss3—28 to 48 inches; dark gray (10YR 4/1) clay;
black (10YR 2/1) moist; massive; very hard, very
firm, very sticky and very plastic; few very fine and
few medium roots; many intersecting slickensides;
neutral (pH 7.2); gradual wavy boundary.

Bssk—48 to 60 inches; dark gray (10YR 4/1) clay,
black (10YR 2/1) moist; massive; very hard, very
firm, very sticky and very plastic; many
intersecting slickensides; strongly effervescent
with disseminated carbonates and segregations of
carbonates as few fine soft masses; slightly
alkaline (pH 7.4).

Typical pedon location: Stanislaus County,
California; 37 degrees 36 minutes 07 seconds north
latitude, 121 degrees 12 minutes 28 seconds west
longtitude (in an unsectionized area), Westley 7.5
minute quadrangle.

Soil Survey

Range in Characteristics

The A horizon is 10YR 3/1, 4/1, or 5/1. Moist color
is 10YR 2/1 or 3/1.

The Bss and Bssk horizons are 10YR 3/1, 4/1,
5/1, 5/2, or 6/2. Moist color is 10YR 3/1, 4/1, 4/2, or
5/2. Reaction is slightly alkaline in the upper part
and slightly alkaline or moderately alkaline in the
lower part. Texture is clay or silty clay. Carbonates
are segregated in soft masses and seams in the lower
part.

Columbia Series

The Columbia series consists of very deep,
somewhat poorly drained soils on flood plains. These
soils formed in alluvium from mixed sources. Slope
ranges from O to 2 percent.

Taxonomic class: Coarse-loamy, mixed,
superactive, nonacid, thermic Oxyaquic Xerofluvents

Typical Pedon

Columbia fine sandy loam, partially drained, O to 2
percent slopes, rarely flooded

Ap1—0 to 6 inches; light brownish gray (10YR 6/2)
fine sandy loam, dark grayish brown (10YR 4/2)
moist; massive; hard, friable, slightly sticky and
slightly plastic; common very fine and few fine
roots; few very fine interstitial and tubular pores;
few fine distinct yellowish brown (10YR 5/4)
masses of iron accumulations, moist; neutral (pH
7.3); clear smooth boundary.

Ap2—=6 to 14 inches; pale brown (10YR 6/3) fine
sandy loam, dark grayish brown (10YR 4/2) moist;
massive; slightly hard, friable, nonsticky and
slightly plastic; common very fine and fine roots;
few very fine interstitial and tubular pores; few fine
distinct brown (10YR 4/3) masses of iron
accumulations, moist; slightly alkaline (pH 7.4);
clear wavy boundary.

C1—14 to 23 inches; brown (10YR 5/3) sandy loam,
dark brown (10YR 4/3) moist; massive; slightly
hard, friable, nonsticky and slightly plastic; few
very fine and fine roots; common very fine tubular
and few fine interstitial pores; many fine distinct
yellowish brown {10YR 5/4) masses of iron
accumulations, moist; slightly alkaline (pH 7.6);
gradual smooth boundary.

C2—23 to 41 inches; pale brown (10YR 6/3) sandy
loam, brown (10YR 5/3) moist; massive; slightly
hard, very friable, nonsticky and nonplastic; few
fine and medium roots; common very fine tubular
and few very fine interstitial pores; few fine faint
yellowish brown (10YR 5/3) masses of iron
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accumulations, moist; slightly alkaline {pH 7.6);
clear smooth boundary.

C3—41 to 80 inches; pale brown (10YR 6/3) sandy
loam, brown (10YR 5/3) moist; massive; slightly
hard, very friable, nonsticky and nonplastic; few
fine roots; common very fine tubular pores; few
fine faint yellowish brown (10YR 5/4) masses of
iron accumulations, moist; slightly alkaline (pH
7.6).

Typical pedon location: Stanislaus County,
California; 37 degrees 38 minutes 46 seconds north
latitude, 121 degrees 13 minutes 40 seconds west
longtitude (in an unsectionized area), Ripon 7.5 minute
quadrangle.

Range in Characteristics

Content of gravel is O to 5 percent.

The A horizon is 10YR 5/2, 5/3, 5/4, 6/2, 6/3, or 6/4.
Moist color is 10YR 4/2, 4/3, 4/4, or 5/4. Reaction is
slightly acid to slightly alkaline.

The C horizon is 10YR 5/3, 5/4, 6/1, 6/2, 6/3, 6/4,
7/1, 7/2, 7/3, or 7/4. Moist color is 10YR 3/3, 4/1, 4/2,
4/3, 4/4, 5/2, 5/3, or 5/4. Iron accumulations are
distinct or prominent. Texture is stratified sand to fine
sandy loam. Reaction is slightly acid to slightly
alkaline.

Contra Costa Series

The Contra Costa series consists of moderately
deep, well drained soils on mountains. These soils
formed in material weathered from shale and
sandstone. Slope ranges from 30 to 75 percent.

Taxonomic class: Fine, mixed, superactive, thermic
Mollic Hapioxeralfs

Typical Pedon

Contra Costa clay loam, in an area of Arburua-Contra
Costa-Wisflat complex, 50 to 75 percent slopes

A—O0 to 9 inches; brown (10YR 5/3) clay loam, dark
brown (10YR 3/3) moist; weak medium
subangular blocky structure; hard, friable, slightly
sticky and plastic; common very fine and few
medium roots; few very fine tubular pores; 6
percent gravel; slightly acid (pH 6.2); clear smooth
boundary.

Bt1—9 to 18 inches; brown (7.5YR 5/4) clay loam,
brown (7.5YR 4/4) moist; weak medium
subangular blocky structure; hard, friable, sticky
and plastic; few very fine and medium roots; few
very fine tubular pores; few thin clay films on ped
faces and lining pores; 5 percent gravel; slightly
acid (pH 6.4); clear smooth boundary.
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Bt2—18 to 28 inches; brown (7.5YR 5/4) clay loam,
brown (7.5YR 4/4) moist; weak medium
subangular blocky structure; very hard, firm, sticky
and plastic; few medium roots; few very fine
tubular pores; common thick clay films on ped
faces and lining pores; 5 percent gravel; slightly
acid (pH 6.4); gradual smooth boundary.

Bt1—28 to 38 inches; light brown (7.5YR 6/4) clay
loam, brown (7.5YR 5/4) moist; moderate medium
subangular blocky structure; very hard, firm, sticky
and plastic; few medium roots; common thick clay
films on ped faces and lining pores; & percent
angular fragments of shale; slightly acid (pH 6.4);
abrupt wavy boundary.

R—38 inches; light yellowish brown (10YR 6/4)
sandstone.

Typical pedon location: Stanislaus County,
California; 1,800 feet north and 200 feet west of the
southeast corner of section 3, 7.6 S., R.6 E., 37
degrees 26 minutes 24 seconds north latitude, 121
degrees 17 minutes 46 seconds west longtitude,
Copper Mountain 7.5 minute quadrangle.

Range in Characteristics

Depth to hard sandstone or shale ranges from 20 to
40 inches. Content of gravel is 0 to 10 percent.

The A horizon is 10YR 6/3, 6/2, 5/3, or 5/2. Moist
color is 7.5YR 3/4 or 10YR 3/4 or 3/3. Texture is clay
loam or loam. Reaction is moderately acid to neutral.

The Bt horizon is 7.5YR 6/4 or 5/4. Moist color is
7.5YR 5/4 or 4/4. Texture is clay loam or clay. Reaction
is moderately acid to neutral.

Cortina Series

The Cortina series consists of very deep,
somewhat excessively drained soils on alluvial fans.
These soils formed in alluvium from mixed rock
sources. Slope ranges from 0 to 5 percent.

Taxonomic class: Loamy-skeletal, mixed,
superactive, nonacid, thermic Typic Xerofluvents

Typical Pedon
Cortina gravelly sandy loam, 0 to 2 percent slopes

Ap—o0 to 6 inches; light brownish gray (10YR 6/2)
gravelly sandy loam, very dark grayish brown
(10YR 3/2) moist; massive; hard, friable, slightly
sticky and slightly plastic; common very fine roots;
common very fine tubular and interstitial pores; 25
percent gravel; slightly alkaline (pH 7.6); gradual
wavy boundary.

C1—6 to 14 inches; light brownish gray (10YR 6/2)
very gravelly sandy loam, dark grayish brown
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(10YR 4/2) moist; massive; slightly hard, very
friable, nonsticky and nonplastic; common very
fine roots; few very fine tubular pores and
common very fine interstitial pores; 40 percent
gravel; slightly alkaline (pH 7.4); abrupt smooth
boundary.

C2—14 to 25 inches; pale brown (10YR 6/3) very
gravelly sandy loam, brown (10YR 4/3) moist;
massive; slightly hard, very friable, nonsticky
and nonplastic; common very fine roots;
common very fine tubular and interstitial pores;
50 percent gravel; neutral (pH 7.2); abrupt
smooth boundary.

C3—25 to 33 inches; light brownish gray (10YR 6/2)
very gravelly loamy sand, dark grayish brown
(10YR 4/2) moist; massive; soft, very friable,
nonsticky and nonplastic; few very fine roots;
many very fine tubular pores and common fine
interstitial pores; 50 percent gravel; slightly
alkaline {(pH 7.4); abrupt smooth boundary.

. C4—33 to 38 inches; pale brown (10YR 6/3) very
gravelly sandy loam, brown (10YR 4/3) moist;
massive; slightly hard, friable, slightly sticky and
slightly plastic; common very fine tubular pores
and common fine interstitial pores; 40 percent
gravel; neutral {(pH 7.2); abrupt smooth
boundary.

C5—38 to 60 inches; pale brown (10YR 6/3) very
gravelly loamy sand, brown (10YR 4/3) moist;
massive; loose, nonsticky and nonplastic; many
very fine tubular pores and many fine interstitial
pores; 50 percent gravel; neutral (pH 7.0).

Typical pedon location: Stanislaus County,
California; 3,200 feet south and 2,600 feet west of the
northeast corner of section 9, T.4S., R.6 E., 37
degrees 36 minutes 05 seconds north latitude, 121
degrees 18 minutes 45 seconds west longtitude, Solyo
7.5 minute quadrangle.

Range in Characteristics

Reaction is neutral or slightly alkaline.

The A horizon is 10YR 6/2 or 6/3. Moist color is
10YR 3/2 or 3/3. Content of gravel is 15 to 35
percent.

The stratified C horizon is 10YR 5/2, 5/3, 5/4, 6/2,
6/3, 6/4, or 7/3. Moist color is 10YR 4/2, 4/3, 4/4, 5/3,
5/4, 6/2, or 6/3. Texture is very gravelly sandy loam to
very gravelly sand with a gravel content of 35 to 50
percent.

Damluis Series

The Damluis series consists of very deep, well
drained soils on low or uplifted dissected terraces.

Soil Survey

These soils formed in alluvium from mixed rock
sources. Slope ranges from 0 to 15 percent.

Taxonomic class: Fine, smectitic, thermic, Calcic
Pachic Argixerolls

Typical Pedon
Damluis gravelly clay loam, 2 to 8 percent slopes

A—0 to 9 inches; dark grayish brown (10YR 4/2)
gravelly clay loam, very dark grayish brown (10YR
3/2) moist; strong medium subangular blocky
structure; hard, firm, sticky and slightly plastic;
many very fine roots; many very fine tubular pores;
few thin pressure faces; slightly alkaline (pH 7.8);
clear smooth boundary.

Bt—9 to 20 inches; dark grayish brown (10YR 4/2)
gravelly clay loam, very dark grayish brown (10YR
3/2) moist; strong medium subangular blocky
structure; very hard, firm, very sticky and very
plastic; common very fine roots; common very fine
tubular pores; few thin clay films on ped faces;
slightly alkaline (pH 7.8); clear smooth boundary.

Btk1—20 to 34 inches; dark grayish brown (10YR 4/2)
gravelly clay, very dark grayish brown (10YR 3/2)
moist; strong medium subangular blocky structure;
very hard, firm, very sticky and very plastic; few
very fine tubular pores; common moderately thick
clay films on ped faces and lining pores; violently
effervescent with carbonates segregated as few
fine soft masses; moderately alkaline (pH 8.3);
clear smooth boundary.

Btk2—34 to 48 inches; brown (7.5YR 5/4) gravelly
clay, brown (7.5YR 4/4) moist; strong medium
angular blocky structure; very hard, very firm, very
sticky and very plastic; few very fine tubular pores;
common moderately thick clay films on ped faces
and lining pores; violently effervescent with
carbonates segregated as few medium soft
masses; moderately alkaline (pH 8.4); clear wavy
boundary.

Btk3-—48 to 58 inches; brown (7.5YR 5/4) gravelly clay
loam, brown (7.5YR 4/4) moist; weak medium
angular blocky structure; hard, firm, sticky and
plastic; few very fine tubular pores; few thin clay
films on ped faces; strongly effervescent with
carbonates segregated as few medium soft
masses; moderately alkaline (pH 8.4); clear wavy
boundary.

2Ck—58 to 60 inches; strong brown (7.5YR 5/6) very
gravelly sandy clay loam, brown (10YR 4/4) moist;
massive; hard, friable, slightly sticky and slightly
plastic; common very fine interstitial pores;
violently effervescent with carbonates segregated
as common medium soft masses; moderately
alkaline (pH 8.4).
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Typical pedon location: Stanislaus County,
California; 750 feet south and 2,400 feet east of the
northwest corner of section 25, 7.6 S., R. 7 E., 37
degrees 23 minutes 27 seconds north latitude, 121
degrees 09 minutes 04 seconds west longtitude,
Patterson 7.5 minute quadrangle.

Range in Characteristics

The A horizon is 10YR 4/2, 4/3, 5/2, or 5/3 or
7.5YR 4/2, 4/4, or 5/2. Moist color is 10YR 3/2 or
3/3 or 7.5YR 3/2. Texture is clay loam or gravelly clay
loam. This horizon is noncalcareous to slightly
effervescent. Reaction is slightly alkaline or
moderately alkaline.

The Bt and Btk horizons are 10YR 4/2, 4/3, 5/2, 5/3,
or 5/4; 7.5YR 4/4, 4/6, 5/4, 5/6, or 6/6; or 5YR 5/3, 5/4,
or 5/6. Moist color is 10YR 3/2, 4/2, 4/3, or 4/4; 7.5YR
3/4, 4/4, 4/6, 5/4, 5/6; or 5YR 3/4, 4/4, or 4/6. Texture is
clay, sandy clay, gravelly clay loam, gravelly clay, or
gravelly sandy clay. Reaction is slightly alkaline or
moderately alkaline.

The 2Ck horizon is 10YR, 6/8, 7/2, or 7/6 or 7.5YR
5/6, 6/4, 6/6, 6/8, 7/6, or 7/8. Moist color is 10YR 4/4,
5/8, 6/4, 6/6, or 7/4 or 7.5YR 4/4, 5/6, 5/8, 6/6, or 6/8.
Texture is very gravelly sandy loam or very gravelly
sandy clay loam.

Deldota Series

The Deldota series consists of very deep,
somewhat poorly drained soils on low alluvial fans.
These soils formed in alluvium from sedimentary rock
sources. Slope ranges from 0 to 2 percent.

Taxonomic class: Fine, smectitic, thermic Vertic
Haploxerolls

Typical Pedon
Deldota clay, partially drained, O to 2 percent slopes

Ap1—0 to 5 inches; brown (10YR 5/3) clay, very dark
grayish brown (2.5Y 3/2) maist; moderate medium
subangular blocky structure; very hard, firm, sticky
and very plastic; many very fine roots; few very
fine and fine tubular pores; many pressure faces;
few fine very dark gray (10YR 3/1) manganese
stains; slightly atkaline (pH 7.6); abrupt smooth
boundary.

Ap2-—5 to 12 inches; grayish brown (2.5Y 5/2) clay,
very dark grayish brown (2.5Y 3/2) moist;
moderate medium subangular blocky structure;
very hard, firm, sticky and very plastic; common
very fine roots and few medium roots; few very
fine and fine tubular pores; many pressure
faces; slightly alkaline (pH 7.8); clear smooth
boundary.
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A—12 to 18 inches; grayish brown (2.5Y 5/2) clay,
very dark grayish brown (2.5Y 3/2) moist;
moderate very coarse prismatic structure; very
hard, firm, sticky and very plastic; common very
fine roots; few very fine tubular pores; many
pressure faces; moderately alkaline (pH 8.0); clear
smooth boundary.

Bw—18 to 23 inches; yellowish brown (10YR 5/4) clay,
brown (10YR 4/3) moist; weak coarse prismatic
structure; hard, friable, very sticky and very
plastic; few very fine roots; few very fine tubular
pores; many pressure faces; moderately alkaline
(pH 8.0); clear wavy boundary.

Bk2—23 to 32 inches; light yellowish brown (2.5Y 6/4)
clay, olive brown (2.5Y 4/4) moist; moderate
medium subangular blocky structure; hard, friable,
very sticky and very plastic; few very fine roots;
common very fine tubular pores; many pressure
faces; strongly effervescent with segregations of
carbonates in few fine soft masses; moderately
alkaline (pH 8.2); clear smooth boundary.

Bk2—32 to 39 inches; light yellowish brown (2.5Y 6/4)
clay loam, olive brown (2.5Y 4/4) moist; moderate
medium subangular blocky structure; hard, friable,
very sticky and very plastic; few very fine roots;
common very fine tubular pores; many pressure
faces; violently effervescent with segregations of
carbonates in common fine soft masses;
moderately alkaline (pH 8.4); clear smooth
boundary.

Bk3—39 to 49 inches; light yellowish brown (2.5Y 6/4)
clay loam, olive brown (2.5Y 4/4) moist; weak
medium subangular blocky structure; hard, friable,
very sticky and very plastic; few very fine roots;
common very fine tubular pores; common
pressure faces; viclently effervescent with
segregations of carbonates in common medium
soft masses; moderately alkaline (pH 8.4); diffuse
wavy boundary.

Bk4—49 to 60 inches; yellowish brown (10YR 5/4) clay
loam, brown (10YR 4/3) and dark yellowish brown
(10YR 4/4) moist; weak coarse subangular blocky
structure; hard, friable, very sticky and plastic; few
very fine roots; common very fine tubular pores;
violently effervescent with segregations of
carbonates in common medium soft masses; few
fine black (10YR 2/1) manganese stains;
moderately alkaline (pH 8.4).

Typical pedon location: Stanislaus County,
California; 1,000 feet north and 1,100 feet west of the
southeast corner of section 25, .7 S., R.8 E., 37
degrees 17 minutes 32 seconds north latitude, 121
degrees 02 minutes 08 seconds west longtitude,
Newman 7.5 minute quadrangle.
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Range in Characteristics

The A horizon is 10YR 4/2, 5/2, or 5/3 or 2.5Y 5/2.
Moist color is 10YR 3/2 or 3/3 or 2.5Y 3/2.

The Bw horizon is 10YR 5/4 or 5/6. Moist color is
10YR 4/3 or 4/4. Texture is clay loam or clay. This
horizon is slightly alkaline or moderately alkaline and
is noneffervescent to strongly effervescent.

The Bk horizon is 10YR 4/3, 4/4, 5/4, or 6/4 or 2.5Y
4/4 or 6/4. Moist color is 10YR 3/3, 4/3, 4/4, or 5/4 or
2.5Y 4/4. Texture is clay loam or clay. This horizon is
slightly alkaline or moderately alkaline and is strongly
or violently effervescent.

Dello Series

The Dello series consists of very deep, very poorly
drained soils on flood plains and old sloughs. These
soils formed in alluvium from granitic rock sources.
Slope ranges from 0O to 2 percent.

Taxonomic class: Mixed, thermic Typic
Psammaquents

Typical Pedon

Dello fine sandy loam, channeled, O to 2 percent
slopes, frequently flooded

A—O0 to 10 inches; pale brown (10YR 6/3) fine sandy
loam, dark brown (10YR 3/3) moist; single
grained; loose, nonsticky and nonplastic; few fine
and very fine roots; few very fine and fine
interstitial pores; neutral (pH 7.3); abrupt wavy
boundary.

Cg1—10 to 19 inches; light brownish gray (10YR 6/2)
sand, grayish brown (2.5YR 5/2) moist; massive,;
loose, nonsticky and nonplastic; few medium
roots; few very fine interstitial pores; few fine and
medium distinct yellowish brown (10YR 5/4) iron
accumulations moist; neutral (pH 7.3); clear
smooth boundary.

Cg2—19 to 34 inches; light gray (10YR 7/1) sand,
grayish brown (2.5Y 5/2) moist; massive,; loose,
nonsticky and nonplastic; few very fine interstitial
pores; common fine and medium distinct dark
yellowish brown (10YR 4/4) iron accumulations
moist; neutral (pH 7.1); clear smooth boundary.

Cg3—34 to 49 inches; light brownish gray (10YR 6/2)
sand, grayish brown (2.5Y 5/2) moist; massive;
loose, nonsticky and nonplastic; few very fine
interstitial pores; common fine and medium
distinct dark yellowish brown (10YR 4/4) iron
accumulations moist; neutral (pH 7.1); gradual
smooth boundary.

Cg4—49 to 60 inches; light brownish gray (10YR 6/2)
sand, dark grayish brown (2.5Y 4/2) moist;

Soil Survey

massive; loose, nonsticky and nonplastic; few very
fine interstitial pores; common fine distinct strong
brown (7.5YR 5/6) and dark yellowish brown
(10YR 4/4) iron accumulations moist; slightly
alkaline (pH 7.4).

Typical pedon location: Stanislaus County,
California; 37 degrees 36 minutes 33 seconds north
latitude, 121 degrees 11 minutes 32 seconds west
longtitude (in an unsectionized area), Westley 7.5
minute quadrangle.

Range in Characteristics

Reaction is neutral to moderately alkaline. Content
of gravel is 0 to 5 percent.

The A horizon is 10YR 4/2, 4/3, 4/4, 5/2, 5/3, 6/2,
6/3, or 6/4; 2.5Y 4/2, 5/2, or 6/2; or 5Y 5/2. Moist color
is 10YR 3/3, 4/2, 4/3,0r 4/4; 2.5Y 4/2; or 5Y 4/2.
Redoximorphic features are distinct or prominent.

The Cg horizon is 10YR 5/3, 6/2, 6/3, 6/4, 6/6, 7/1,
7/2,7/3, 8/2, or 8/3; 2.5Y 6/2, 7/2, or 8/2; or 5Y 6/1.
Moist color is 10YR 4/3, 5/2, 5/4, 6/2, 6/3, 6/4, or 7/2
or 2.5Y 4/2, 5/2, 6/2, or 7/2. Texture is stratified loamy
fine sand to sand. Redoximorphic features are distinct
or prominent.

Dosamigos Series

The Dosamigos series consists of very deep,
somewhat poorly drained soils on low alluvial fans.
These soils formed in alluvium from sedimentary rock
sources. Slope ranges from 0 to 2 percent.

Taxonomic class: Fine, smectitic, thermic Aquic
Haploxerolls

Typical Pedon
Dosamigos clay loam, 0 to 2 percent slopes

Ap1—0 to 6 inches; grayish brown (10YR 5/2) clay
loam, dark brown (10YR 3/3) moist; moderate
medium subangular blocky structure; hard, friable,
sticky and plastic; common very fine and medium
roots; common very fine and fine tubular pores;
many pressure faces; few fine very dark gray
(10YR 3/1) manganese stains; few fine distinct
brown (7.5YR 4/4) iron accumulations moist;
moderately alkaline (pH 7.9); clear smooth
boundary.

Ap2—6 to 15 inches; grayish brown (10YR 5/2) clay
loam, dark brown (10YR 3/3) moist; moderate
coarse subangular blocky structure; hard, friable,
sticky and plastic; common very fine roots;
common very fine and fine tubular pores; few
pressure faces; few fine very dark gray (10YR 3/1)
manganese stains; few fine distinct brown (7.5YR
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4/4) and dark brown (7.5YR 4/2) iron
accumulations moist; moderately alkaline (pH 8.0);
clear smooth boundary.

Bw1—15 to 22 inches; brown (10YR 5/3) clay, brown
(10YR 4/3) moist; moderate coarse subangular
blocky structure; hard, friable, sticky and plastic;
few very fine roots; few very fine tubular pores; few
pressure faces; few fine very dark gray (10YR 3/1)
manganese stains; few fine distinct brown (7.5YR
4/4) and common fine distinct dark brown (7.5YR
4/2) iron accumulations moist; moderately alkaline
(pH 8.0); clear smooth boundary.

Bw2—22 to 29 inches; brown (10YR 5/3) clay, brown
(10YR 4/3) moist; strong medium subangular
blocky structure; hard, friable, sticky and plastic;
few very fine roots; few very fine tubular pores; few
pressure faces; few fine very dark gray (10YR 3/1)
manganese stains; few medium distinct brown
(7.5YR 4/4) iron accumulations moist; moderately
alkaline (pH 8.0); clear wavy boundary.

Bkn—29 to 42 inches; brown (10YR 5/3) clay, dark
yellowish brown (10YR 4/4) and brown (10YR 4/3)
moist; moderate medium subangular blocky
structure; hard, friable, sticky and plastic; common
very fine tubular pores; few pressure faces;
strongly effervescent with segregations of
carbonates in few fine soft masses; few fine very
dark gray (10YR 3/1) manganese stains; few fine
distinct brown (7.5YR 4/4) iron accumulations
moist; moderately alkaline (pH 8.2); gradual
smooth boundary.

2Ck—42 to 60 inches; pale brown (10YR 6/3) and light
yellowish brown (10YR 6/4) clay loam, yellowish
brown (10YR 5/4) moist; massive; hard, friable,
sticky and plastic; few very fine tubular pores;
many pressure faces; strongly effervescent with
segregations of carbonates in common fine soft
masses; few fine very dark gray (10YR 3/1)
manganese stains; few fine distinct brown (7.5YR
4/4) iron accumulations moist; moderately alkaline
(pH 8.4).

Typical pedon location: Stanislaus County,
California; 2,450 feet north and 1,150 feet east of the
southwest corner of section 30, T.7 S, R.9 E., 37
degrees 17 minutes 45 seconds north latitude, 121
degrees 01 minutes 35 seconds west longtitude,
Newman 7.5 minute quadrangle.

Range in Characteristics

The A horizon is 10YR 4/2, 5/2, 5/3, or 5/4. Moist
color is 10YR 3/2 or 3/3 or 2.5Y 2/2 or 3/2.
The Bw horizon is 10YR 5/3, 5/4, 5/6, 6/2, 6/3, 6/4,

177

6/6, 7/4, or 7/6 or 2.5Y 6/2 or 6/4. Moist color is 10YR
3/4, 4/1, 4/3, 4/4, 4/6, 5/4, 5/6, or 6/6 or 2.5Y 4/4.
Texture is clay loam or clay.

The Bn or Bkn horizon is 10YR 5/3, 5/4, 5/6, 6/3,
6/4, 6/6, 7/3, 7/6, 8/2, or 8/6 or 2.5Y 6/4, 7/6, or 8/4.
Moist color is 10YR 4/2, 4/3, 4/4, 4/6, 5/3, 5/4, 5/6, 6/4,
6/6, 7/2, or 7/6 or 2.5Y 5/4, 6/6, or 7/4. Texture is clay
loam or clay.

The 2Ck horizon is clay loam, clay, or sandy clay.

Dospalos Series

The Dospalos series consists of very deep, poorly
drained soils on flood plains. These soils formed in
alluvium dominantly from granitic rock sources. Slope
ranges from O to 2 percent.

Taxonomic class: Fine, smectitic, calcareous,
thermic Vertic Endoaquolls

Typical Pedon

Dospalos clay loam, in an area of Dospalos-Bolfar
complex, partially drained, O to 2 percent slopes,
rarely flooded

Ap—O0 to 11 inches; olive gray (5Y 5/2) clay loam, dark
olive gray (5Y 3/2) moist; moderate medium
subangular blocky structure; hard, firm, sticky and
plastic; common very fine and few fine roots, few
medium and coarse roots; few very fine and fine
tubular pores; few fine black (10YR 2/1)
manganese concretions; slightly effervescent with
disseminated carbonates; slightly alkaline (pH
7.4); clear smooth boundary.

Apk—11 to 26 inches; grayish brown (2.5Y 5/2) clay
foam, dark olive gray (5Y 3/2) moist; moderate
medium subangular blocky structure; hard, firm,
sticky and plastic; common very fine roots and few
fine roots; few very fine and fine tubular pores;
slightly effervescent with disseminated carbonates
and segregations of carbonates in few fine soft
masses; few fine black (10YR 2/1) manganese
concretions and stains; few fine distinct olive
brown (2.5Y 4/4) masses of iron accumulations
moist; slightly (pH 7.4)alkaline (pH 7.4); clear
smooth boundary.

Bk1—26 to 35 inches; grayish brown (10YR 5/2) clay
loam, olive gray (5Y 4/2) moist; moderate medium
subangular blocky structure; hard, firm, sticky and
plastic; few very fine and fine roots; few very fine
and fine tubular pores; few pressure faces on
peds; strongly effervescent with segregations of
carbonates in few fine soft masses; few fine black
(10YR 2/1) manganese concretions and stains;
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common fine distinct dark yellowish brown (10YR
4/6) masses of iron accumulations moist; slightly
alkaline (pH 7.6); gradual smooth boundary.

Bk2-—35 to 44 inches; grayish brown (10YR 5/2) clay
loam, dark gray (5Y 4/1) moist; moderate medium
subangular blocky structure; hard, firm, sticky and
plastic; few very fine and fine roots; few very fine
and fine tubular pores; few pressure faces on
peds; slightly effervescent with segregations of
carbonates in few fine soft masses; few fine black
(10YR 2/1) manganese concretions and stains;
common fine distinct dark yellowish brown (10YR
4/6) masses of iron accumulations moist;
moderately alkaline (pH 7.9); gradual smooth
boundary.

C—44 to 60 inches; light brownish gray (10YR 6/2)
and pale brown (10YR 6/3) clay loam, dark gray
{5Y 4/1) moist; moderate medium subangular
blocky structure; hard, friable, sticky and plastic;
few very fine and fine roots; few pressure faces on
peds; common medium distinct yellowish brown
(10YR 5/6) masses of iron accumulations moist;
moderately alkaline (pH 8.0).

Typical pedon location: Stanislaus County,
California; 37 degrees 35 minutes 14 seconds north
latitude, 121 degrees 12 minutes 07 seconds west
longtitude (in an unsectionized area), Westley 7.5
minute quadrangle.

Range in Characteristics

The A horizon is 10YR 2/1, 3/1, 4/1, or 5/1; 2.5Y
5/2; or 5Y, 4/1, 5/1, or 5/2. Moist color is 10YR 2/1, 3/1,
3/2, 4/1, 5/1; 5Y 3/1 or 3/2; or 2.5Y 2/2. Reaction is
slightly alkaline or moderately alkaline.

The Bk horizon is 10YR 5/2 or 5/3 or 2.5Y 6/1.
Moist color is 10YR 4/2 or 4/3 or 5Y 4/1 or 4/2.

The C horizon is 10YR 5/2, 5/4, 6/2, or 6/3; 5Y 5/2,
5/3, 6/1, or 6/2; or 2.5Y 5/4 or 6/4. Moist color is 5Y 4/1
or 4/2 or 2.5Y 4/2 or 5/2. Texture is sandy clay loam,
clay loam, or clay.

El Solyo Series

The EIl Solyo series consists of very deep, well
drained soils on low alluvial fans. These soils formed in
alluvium from sedimentary and metamorphic rock
sources. Slope ranges from 0 to 2 percent.

Taxonomic class: Fine, mixed, superactive, thermic
Calcic Haploxerepts

Typical Pedon
El Solyo silty clay loam, 0 to 2 percent slopes

Ap—O0 to 10 inches; pale brown (10YR 6/3) silty clay

Soil Survey

loam, dark grayish brown (10YR 4/2) moist;
moderate medium subangular blocky structure;
very hard, firm, sticky and plastic; common very
fine and few medium roots; many very fine tubular
pores; neutral (pH 7.1); clear wavy boundary.

AB—10 to 17 inches; pale brown (10YR 6/3) silty clay
loam, dark grayish brown (10YR 4/2) moist;
moderate medium angular blocky structure; hard,
firm, very sticky and plastic; common very fine
roots; many fine tubular and interstitial pores;
slightly effervesecent with disseminated
carbonates; slightly alkaline (pH 7.8); clear wavy
boundary.

Bt—17 to 30 inches; pale brown (10YR 6/3) silty clay
loam, brown (10YR 4/3) moist; moderate medium
angular blocky structure; hard, firm, very sticky
and plastic; common very fine roots; many very
fine tubular pores; few thin clay films in pores;
slightly effervescent with disseminated
carbonates; slightly alkaline (pH 7.8); gradual
wavy boundary.

Btk1—30 to 45 inches; pale brown (10YR 6/3) silty
clay loam, brown (10YR 4/3) moist; moderate
medium angular blocky structure; hard, firm, sticky
and plastic; few very fine roots; many very fine
tubular pores; few pressure faces; strongly
effervescent with common accumulations of
segregated carbonates in fine soft masses and
filaments; slightly alkaline (pH 7.8); gradual wavy
boundary.

Btk2—45 to 60 inches; light yellowish brown (10YR
6/4) silty clay, brown (10YR 4/3) moist; massive;
hard, firm, sticky and plastic; few very fine tubular
pores; few pressure faces; slightly effervescent
with few accumulations of segregated carbonates
in fine soft masses and filaments; slightly alkaline
(pH 7.8).

Typical pedon location: Stanislaus County,
California; 0.2 mile south of California State Highway
132 on McCracken Road, 30 feet west of McCracken
Road; 1,500 feet south and 30 feet west of the
northeast corner of section 35, T.3S., R.6 E., 37
degrees 38 minutes 01 second north latitude, 121
degrees 16 minutes 07 seconds west longtitude,
Vernalis 7.5 minute quadrangle.

Range in Characteristics

The depth to a marked increase in carbonates
ranges from about 20 to 40 inches. Average clay
content of the textural control section is 35 to 50
percent. Carbonates are segregated in filaments or
soft masses at a depth of 25 to 35 inches.

The A horizon is 10YR 5/2, 5/3, 6/2, or 6/3 or 2.5Y
5/2 or 6/2. Moist color is 10YR 3/2, 3/3, 4/2, or 4/3 or
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2.5Y 3/2 or 4/2. Organic matter content is 0.5 to 2
percent. Reaction is neutral in the upper part of the
horizon to slightly alkaline in the lower part. Texture is
silty clay loam or clay loam.

The Bt horizon is 10YR 5/2, 5/3, 6/2, 6/3, or 6/4.
Moist color is 10YR 3/2, 3/3, 4/2, 4/3, or 4/4. Reaction
is slightly alkaline or moderately alkaline. Texture is
silty clay loam or silty clay.

The Btk horizon is 10YR 5/2, 5/3, 6/2, 6/3, or 6/4.
Moist color is 10YR 4/2, 4/3, or 4/4. Reaction is slightly
alkaline or moderately alkaline. Texture is silty clay
loam or silty clay.

Elsalado Series

The Elsalado series consists of very deep, well
drained soils on alluvial fans. These soils formed in
alluvium from sandstone and shale. Slope ranges from
0 to 2 percent.

Taxonomic class: Coarse-loamy, mixed,
superactive, thermic Fluventic Haploxerepts

Typical Pedon
Elsalado loam, 0 to 2 percent slopes, rarely flooded

Ap—o0 to 6 inches; brown (10YR 5/3) loam, brown
(10YR 4/3) moist; weak fine subangular blocky
structure; slightly hard, friable, slightly sticky and
slightly plastic; common fine and medium roots;
many very fine and few fine tubular pores; slightly
effervescent with disseminated carbonate;
moderately alkaline (pH 7.9); percent gravel; clear
smooth boundary.

Bw1—6 to 18 inches; brown (10YR 5/3) and grayish
brown (10YR 5/2) loam, brown (10YR 4/3) and
dark grayish brown (10YR 4/2) moist; weak
medium subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; many
very fine and common fine roots; many very fine
and fine tubular pores; areas of worm castings
and krotovinas that are slightly dark in color are
slightly effervescent and light color are strongly
effervescent with disseminated carbonate;
moderately alkaline (pH 8.2); 5 percent gravel;
gradual smooth boundary.

Bw2—18 to 26 inches; brown (10YR 5/3) loam, brown
(10YR 4/3) moist; weak medium subangular
blocky structure; slightly hard, friable, slightly
sticky and slightly plastic; many fine and common
very fine and medium roots; common very fine
and fine tubuiar and interstitial pores; strongly
effervescent with disseminated carbonate;
moderately alkaline (pH 8.4); 5 percent gravel;
gradual smooth boundary.
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Bk1—26 to 33 inches; brown (10YR 5/3) loam, brown
(10YR 4/3) moist; massive; slightly hard, friable,
slightly sticky and slightly plastic; common fine,
medium and few coarse and very fine roots;
common very fine and fine tubular and common
very fine interstitial pores; strongly effervescent
with segregations of carbonate in common, fine
soft masses and seams; moderately alkaline
(pH 8.4); 5 percent gravel; gradual smooth
boundary.

Bk2—33 to 41 inches; brown (10YR 5/3) loam, brown
(10YR 4/3) moist; massive; slightly hard, friable,
slightly sticky and slightly plastic; few very fine,
fine, medium and coarse roots; common very fine
and fine tubular and common very fine interstitial
pores; violently effervescent with segregations of
carbonate in common, fine soft masses and
seams; moderately alkaline (pH 8.3); 5 percent
gravel; gradual smooth boundary.

Bk3—41 to 48 inches; brown (10YR 5/3) loam, brown
(10YR 4/3) moist; massive; slightly hard, friable,
slightly sticky and slightly plastic; few very fine,
fine and medium roots; common very fine, fine
tubular and common very fine interstitial pores;
slightly effervescent with segregations of
carbonate in few, fine soft masses; moderately
alkaline (pH 8.3); 5 percent gravel; gradual smooth
boundary.

Bk4—48 to 60 inches; brown (10YR 5/3) loam, brown
(10YR 4/3) moist; massive; slightly hard, friable,
slightly sticky and slightly plastic; few medium
roots; few very fine tubular and interstitial pores;
slightly effervescent with segregations of
carbonate in few, fine seams; moderately alkaline
(pH 8.4); 5 percent gravel.

Typical pedon location: 600 feet north and 2,350
feet west of the southeast corner of section 13, T.5 S,
R. 7 E., 37 degrees 29 minutes 40 seconds north
latitude, 121 degrees 08 minutes 53 seconds west
longtitude, Patterson 7.5 minute quadrangle.

Range in Characteristics

The content of organic matter is 0.5 to 1.0 percent
in the upper part and 0.2 to 0.5 percent in the lower
part. Gravel content is O to 10 percent. Reaction is
slightly alkaline or moderately alkaline.

The A horizon is 10YR 4/3, 5/2, or 5/3. Moist color
is 10YR 3/2, 3/3, or 4/3. Texture is loam or fine sandy
loam.

The Bw and Bk horizons are 10YR 5/2, 5/3, 5/4, or
6/4. Moist color is 10YR 4/2, 4/3, 4/4, 5/3, or 5/4.
Texture is loam or fine sandy loam.
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Franciscan Series

The Franciscan series consists of moderately deep,
well drained soils dominantly on north-facing slopes
on mountains. These soils formed in materials
weathered from sandstone and shale. Slope ranges
from 30 to 75 percent.

Taxonomic class: Fine-loamy, mixed, superactive,
thermic Typic Argixerolls

Typical Pedon

Franciscan gravelly sandy loam, in an area of
Gonzaga-Honker-Franciscan complex, 30 to 50
percent slopes

A—0Q to 14 inches; brown (10YR 5/3) gravelly sandy
loam, dark brown (7.5YR 3/2) moist; weak
medium subangular structure; slightly hard, friable,
fine, fine and medium roots; common very fine
and fine tubular and interstitial pores; 15 percent
gravel and 5 percent cobbles; neutral (pH 7.3);
gradual wavy boundary.

Bt1—14 to 22 inches; brown (7.5YR 5/4) cobbly clay
loam, dark brown (7.5YR 3/4) moist; moderate
medium subangular blocky structure; hard, friable,
sticky and plastic; few very fine, fine, medium and
coarse roots; common very fine tubular and
interstitial pores; few thin clay films on ped faces;
10 percent gravel and 15 percent cobbles; neutral
(pH 7.3); clear wavy boundary.

Bt2—22 to 29 inches; brown (7.5YR 5/4) cobbly clay
loam, dark brown (7.5YR 3/4) moist; moderate
medium subangular blocky structure; hard, friable,
sticky and plastic; few fine and medium roots;
many very fine tubular pores; common moderately
thick clay films on ped faces; 10 percent gravel
and 15 percent cobbles; neutral (pH 7.3); abrupt
wavy boundary.

R—29 inches; sandstone.

Typical pedon location: Stanislaus County,
California; 1,400 feet south and 500 feet west of the
northeast corner of section 32, T.5S., R.6 E., 37
degrees 27 minutes 41 seconds north latitude, 121
degrees 19 minutes 38 seconds west longtitude,
Copper Mountain 7.5 minute quadrangle.

Range in Characteristics

Depth to sandstone is 20 to 40 inches. Reaction is
slightly acid or neutral.

The A horizon is 7.5YR 5/2 or 10YR 5/2, 5/3, or 5/4.
Moist color is 7.5YR 3/2 or 10YR 3/2 or 3/3. Texture is
gravelly sandy loam or sandy loam with 0 to 25
percent gravel.

Soil Survey

The Bt horizon is 7.5YR 5/4, 6/2, or 6/4 or 10YR
5/3, 5/4, or 6/2. Moist color is 10YR 3/4 or 4/4 or
7.5YR 3/2, 3/4, 4/4, or 4/6. Texture is gravelly loam,
cobbly loam, gravelly sandy clay loam, cobbly clay
loam, sandy clay loam, or clay loam with 5 to 35
percent rock fragments.

Gaviota Series

The Gaviota series consists of shallow, well drained
soils on mountains. These soils formed in material
weathered from hard metasandstone. Slope ranges
from 30 to 75 percent.

Taxonomic class: Loamy, mixed superactive,
nonacid, thermic Lithic Xerorthents

Typical Pedon

Gaviota gravelly loam, 30 to 75 percent slopes,
eroded T o

A1—0 to 6 inches; brown (7.5YR 5/4) gravelly loam,
brown (7.5YR 4/4) moist; weak medium
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; many very fine
roots; common very fine tubular pores; neutral (pH
7.0); clear smooth boundary.

A2—6 to 10 inches; brown (7.5YR 5/4) gravelly loam,
brown (7.5YR 4/4) moist; massive; slightly hard,
friable, slightly sticky and slightly plastic; few very
fine roots; common very fine tubular pores; neutral
(pH 6.8); abrupt wavy boundary.

R—10 to 17 inches; pale brown (10YR 6/3) hard
metasandstone.

Typical pedon location: Stanislaus County,
California; 1,700 feet north and 500 feet east of the
southwest corner of section 6, T.5S., R.6 E., 37
degrees 32 minutes 05 seconds north latitude, 121
degrees 21 minutes 25 seconds west longtitude, Solyo
7.5 minute quadrangle.

Range in Characteristics

Depth to hard metasandstone is 10 to 20 inches.
The soils have wide variations in depth within short
distances.

The A horizon is 10YR 4/3, 5/2, 5/3, 5/4, 5/6, 6/2,
6/3, or 6/4 or 7.5YR 5/2, 5/4, or 6/4. Moist color is
10YR 3/3, 4/2, 4/3, or 4/4 or 7.5YR 3/4, 4/2, 4/4, or
4/6. Reaction is moderately acid to neutral. Texture is
gravelly loam or loam with O to 35 percent gravel.

Gonzaga Series

The Gonzaga series consists of moderately deep,
well drained soils dominantly on north-facing slopes
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on mountains. These soils formed in material
weathered from shale. Slope ranges from 30 to 75
percent.

Taxonomic class: Fine, mixed, superactive, thermic
Typic Palexerolls

Typical Pedon

Gonzaga loam, in an area of Gonzaga-Honker-
Franciscan complex, 30 to 50 percent slopes

A—O to 18 inches; brown (10YR 5/3) loam, dark brown
(7.5YR 3/2) moist; weak medium subangular
blocky structure; slightly hard, friable, slightly
sticky and plastic; few fine and many very fine
roots; common very fine tubular pores and
common very fine interstitial pores; 5 percent
gravel and 5 percent cobbles; neutral (pH 7.2);
clear wavy boundary.

ABt—18 to 29 inches; brown (7.5YR 5/4) gravelly
loam, dark brown (7.5YR 3/4) moist; weak
medium subangular blocky structure; hard, friable,
sticky and plastic; common fine roots and common
very fine roots; common very fine tubular pores
and few very fine interstitial pores; 15 percent
gravel and 5 percent cobbles; neutral (pH 7.3);
abrupt wavy boundary.

Bt—29 to 38 inches; yellowish red (5YR 5/6) gravelly
clay, yellowish red (5YR 4/6) moist; moderate fine
subangular blocky structure; hard, firm, sticky and
plastic; few very fine and medium roots; few very
fine tubular pores; common moderately thick clay
films on faces of peds and lining tubular pores; 15
percent gravel; slightly alkaline (pH 7.5); abrupt
wavy boundary.

R—38 inches; light yellowish brown and yellowish
brown (10YR 6/4 or 5/4) fractured hard shale.

Typical pedon location: Stanislaus County,
California; 2,100 feet south and 800 feet west of the
northeast corner of section 32, T.5S., R.6 E., 37
degrees 27 minutes 41 seconds north latitude, 121
degrees 25 minutes 35 seconds west longtitude,
Copper Mountain 7.5 minute quadrangle.

Range in Characteristics

Depth to hard shale ranges from 20 to 40 inches.

The A horizon is 10YR 5/2 or 5/3. Moist color is
7.5YR 3/2 or 10YR 3/2 or 3/3. Reaction is slightly acid
or neutral. The AB horizon has dry color of 7.5YR 5/4
or 10YR 5/2 or 5/3 and moist color of 7.5YR 3/2 or 3/4
or 10YR 3/2 or 3/3. Texture is gravelly loam, gravelly
sandy clay loam, sandy clay loam, loam, or clay loam
with 5 to 30 percent rock fragments.

The Bt horizon is 5YR 4/6, 5/4, or 5/6 or 7.5YR 4/6,
5/4, or 5/6. Moist color is 2.5YR 3/6; 5YR 4/2, 4/4, 4/6,
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or 5/4; or 7.5YR 4/4, 4/6, 5/4, or 5/6. Texture is gravelly
clay loam, gravelly clay, gravelly sandy clay, clay loam,
clay, or sandy clay with 5 to 30 percent rock fragments.
Reaction is neutral or slightly alkaline.

Henneke Series

The Henneke series consists of shallow, well
drained soils on mountains. These soils formed in
materia! weathered from serpentine rock. Slope
ranges from 30 to 70 percent.

Taxonomic class: Clayey-skeletal, magnesic,
thermic, Lithic Argixerolls

Typical Pedon

Henneke gravelly loam, in an area of Henneke-
Hentine-Rock outcrop complex, 30 to 70 percent
slopes

A—O0 to 5 inches; reddish brown (5YR 4/3) gravelly
loam, dark reddish brown (5YR 3/2) moist;
moderate medium subangular blocky structure;
slightly hard, friable, slightly sticky and slightly
plastic; common very fine and few fine roots;
common very fine interstitial pores; 15 percent
0.25- to 1-inch angular gravel fragments of
serpentine; neutral (pH 7.3); abrupt smooth
boundary.

BAt—5 to 9 inches; dark reddish brown (2.5YR 3/4)
gravelly clay loam, dusky red (2.5YR 3/2) moist;
moderate medium subangular blocky structure;
slightly hard, friable, sticky and plastic; few very
fine, fine and medium roots; few very fine tubular
pores; few thin clay films lining pores; 30 percent
0.25- to 1-inch angular gravel fragments of
serpentine; neutral (pH 7.3); abrupt smooth
boundary.

Bt—09 to 19 inches; reddish brown (2.5YR 4/4) very
gravelly clay, dark reddish brown (2.5YR 3/4)
moist; strong medium subangular blocky structure;
slightly hard, firm, sticky and plastic; few fine and
medium roots; few very fine tubular pores;
common moderately thick clay films on ped faces
and lining pores; 60 percent 0.25- to 1.5-inch
angular gravel fragments of serpentine; neutral
(pH 7.2); abrupt wavy boundary.

R—19 inches; pale green (5G 7/2) and grayish green
(5G 5/2) serpentine rock;

Typical pedon location: Stanislaus County,
California; 2,500 feet north and 2,300 feet west of the
southeast corner of section 21, T.7 S.,, R.6 E., 37
degrees 18 minutes 38 seconds north latitude, 121
degrees 19 minutes 05 seconds west longtitude,
Wilcox Ridge 7.5 minute quadrangle.
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Range in Characteristics

Depth to hard serpentine ranges from 10 to 20
inches. Reaction is neutral or slightly alkaline. The
control section has 35 to 45 percent clay and 40 to 60
percent serpentine gravel.

The A horizon is 7.5YR 4/2, 4/4, or 5/2 or 5YR 4/3
or 5/4. Moist color is 7.5YR 3/2 or 3/3 or 5YR 3/2 or
3/3. This horizon has 15 to 35 percent rock fragments.

The Bt horizon is 7.5YR 5/2, 4/2, or 4/4; 5YR 3/2,
3/3, 3/4, or 4/4; or 2.5YR 3/4 or 4/4. Moist color is
7.5YR 3/2 or 3/4; 5YR 3/2, 3/3, or 4/4; or 2.5YR 3/2 or
3/4. Texture is very gravelly clay loam or very gravelly
clay with 35 to 60 percent rock fragments.

Hentine Series

The Hentine series consists of shallow, well drained
soils on mountains. These soils formed in material
weathered from serpentine rock. Slope ranges from 30
to 70 percent.

Taxonomic class: Loamy-skeletal, magnesic,
thermic, Lithic Argixerolls

Typical Pedon

Hentine gravelly loam, in an area of Henneke-Hentine-
Rock outcrop complex, 30 to 70 percent slopes

A—O0 to 4 inches; brown (7.5YR 4/2) gravelly loam,
dark brown (7.5YR 3/2) moist; medium subangular
blocky structure; slightly hard, friable, sightly sticky
and slightly plastic; common very fine and few fine
and medium roots; common very fine and fine
tubular pores; 20 percent gravel fragments of
serpentine /s inch to 3 inches in size; neutral (pH
7.0); clear smooth boundary.

Bt1—4 to 10 inches; brown (7.5YR 4/4) very gravelly
clay loam, dark brown (7.5YR 3/3) moist;
moderately fine and medium subangular biocky
structure; slightly hard, friable, sticky and plastic;
common very fine and few fine roots; few very fine,
fine and medium tubular pores; common
moderately thick clay films on ped faces and lining
pores; 45 percent gravel fragments of serpentine
/s inch to 2 inches in size; slightly alkaline (pH
7.4); clear smooth boundary.

Bt2—10 to 17 inches; brown (7.5YR 4/4) very gravelly
clay loam, dark brown (7.5YR 3/4) moist; massive;
hard, firm, sticky and plastic; common fine and few
very fine roots; common very fine and fine
interstitial pores; few thin clay films on ped faces;
60 percent gravel fragments of serpentine '/s inch
to 2 inches is size; slightly alkaline (pH 7.6); clear
smooth boundary.

Soil Survey

R—17 inches; white (N 8/0) and greenish gray (5G
6/1) serpentine rock.

Typical pedon jocation: Stanislaus County,
California; 700 feet south and 200 feet west of the
northeast corner of section 20, 7.7 S.,, R.6 E., 37
degrees 18 minutes 57 seconds north latitude, 121
degrees 19 minutes 42 seconds west longtitude,
Wilcox Ridge 7.5 minute quadrangle.

Range in Characteristics

Depth to hard serpentine ranges from 10 to 20
inches.

The A horizon is 7.5YR 4/2, 4/4, or 5/2. Moist color
is 7.5YR 3/2. Texture is gravelly loam or very cobbly
loam with 15 to 60 percent rock fragments. Reaction is
neutral or slightly alkaline.

The Bt horizon is 7.5YR 3/4, 4/4, or 5/2. Moist color
is 7.5YR 3/2, 3/3, or 3/4. Texture is very gravelly loam
or very gravelly clay loam 35 to 75 percent rock
fragments. Reaction is slightly alkaline or moderately
alkaline.

Honker Series

The Honker series consists of moderately deep,
well drained soils dominantly on south-facing slopes
on mountains. These soils formed in material
weathered from sandstone. Slope ranges from 30 to
75 percent.

Taxonomic class: Fine, mixed, superactive, thermic
Mollic Palexeralfs

Typical Pedon

Honker sandy loam, in an area of Honker-Vallecitos-
Honker,eroded,complex, 30 to 50 percent slopes

A—OQ to 7 inches; brown (10YR 5/3) sandy loam, dark
brown (10YR 3/3) moist; moderate medium
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; many very fine
roots and few fine roots; common very fine tubular
pores; 10 percent gravel; neutral (pH 6.8); abrupt
wavy boundary.

BAt—7 to 16 inches; reddish brown (5YR 5/4) clay
loam, reddish brown (5YR 4/4) moist; moderate
medium subangular blocky structure; hard, firm,
sticky and plastic; few very fine roots; common
very fine tubular pores; common thin clay films on
ped faces and lining pores; 10 percent gravel;
neutral (pH 6.7); abrupt wavy boundary.

Bt1—16 to 23 inches; red (2.5YR 5/6) gravelly clay,
red (2.5YR 4/6) moist; moderate coarse
subangular blocky structure; hard, firm, very sticky
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and very plastic; few very roots; common very fine
tubular pores; common moderately thick clay films
on ped faces and lining pores; 20 percent gravel;
neutral (pH 6.7); gradual smooth boundary.

Bt2—23 to 36 inches; red (2.5YR 5/6) gravelly clay,
red (2.5YR 4/6) moist; moderate coarse
subangular blocky structure; very hard, very firm,
very sticky and very plastic; few very fine tubular
pores; common moderately thick clay films on ped
faces and lining pores; 20 percent gravel; neutral
(pH 6.6); abrupt wavy boundary.

R—36 inches; reddish brown (2.5YR 4/4) hard
sandstone.

Typical pedon location: Stanislaus County,
California; 2,400 feet north and 2,150 feet east of the
southwest corner of section 28, T.5 S., R.5 E., 37
degrees 28 minutes 15 seconds north latitude, 121
degrees 18 minutes 50 seconds west longtitude,
Copper Mountain 7.5 minute quadrangle.

Range in Characteristics

Depth to a hard sandstone ranges from 20 to 40
inches.

The A horizon is 7.5YR 5/4, 6/2, or 6/4 or 10YR 5/3
or 6/2. Moist color is 7.5YR 3/2 or 3/4 or 10YR 3/2 or
3/3. Texture is sandy loam or gravelly loam with O to 25
percent rock fragments. Reaction is slightly acid or
neutral.

The Bt horizon is 2.5YR 5/4, 5/6, 6/4, or 6/6; 5YR
5/3, 5/4, 5/5, 6/3, or 6/4; or 7.5YR 5/4, 5/6, 6/4, or 6/6.
Moist color is 2.5Y 4/6, 5YR 4/4 or 4/6, or 7.5YR 4/4 or
5/6. Texture is gravelly clay loam, gravelly clay, or
gravelly sandy clay with 35 to 55 percent clay and 15
to 30 percent rock fragments. Reaction is neutral or
slightly alkaline.

Hytop Series

The Hytop series consists of moderately deep, well
drained soils dominantly on north-facing slopes on
mountains. Theses soils formed in material weathered
from basalt. Slope ranges from 50 to 75 percent.

Taxonomic class: Fine, mixed, superactive, thermic
Typic Palexeralfs

Typical Pedon

Hytop loam, in an area of Hytop-Franciscan-Vallecitos
complex, 50 to 75 percent slopes

A—O to 11 inches; brown (7.5YR 5/4) loam, reddish
brown (5YR 4/4) moist; weak fine granular
structure; hard, friable, sticky and plastic, many
very fine roots; common very fine tubular pores; 5
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percent gravel; neutral (pH 7.3); abrupt smooth
boundary.

Bt1—11 to 26 inches; yellowish red (5YR 5/6) clay
loam, reddish brown (5YR 4/4) moist; weak
medium subangular blocky structure; hard, friable,
sticky and plastic; few fine and common very fine
roots; many very fine tubular pores; few thin clay
films on ped faces and in pores; 5§ percent gravel,
neutral (pH 7.3); clear smooth boundary.

Bt2—26 to 39 inches; reddish brown (2.5YR 5/4) clay,
reddish brown (2.5YR 4/4) moist; weak medium
subangular blocky structure; hard, friable, sticky
and plastic; common very fine and few medium
roots; common very fine tubular pores; common
thin clay films on ped faces and in pores; 5
percent gravel; slightly alkaline (pH 7.4); abrupt
wavy boundary.

Cr—39 inches; brownish yellow (10YR 6/6) and
yellowish red (5YR 4/6) weathered basalt.

Typical pedon location: Stanislaus County,
California; 1,350 feet north and 100 feet east of the
southwest corner of section 22, T.6 S, R.6 E., 37
degrees, 23 minutes, 40 seconds north latitude, 121
degrees, 18 minutes, 48 seconds west longtitude,
Copper Mountain 7.5 minute quadrangle.

Range in Characteristics

Depth to basalt ranges from 20 to 40 inches. Gravel
content is O to 10 percent. Reaction is neutral or
slightly alkaline.

The A horizon is 5YR 4/4; 7.5YR 4/2, 4/3, 5/2, or
5/4; or 10YR 5/3, 5/4, or 6/3. Moist color is 5YR 4/4;
7.5YR 4/2 or 4/4; or 10YR 4/2, 4/4, or 5/4.

The Bt horizon is 2.5YR 5/4; 5YR 5/2, 5/4, or 5/6;
7.5YR 4/4 or 5/4; or 10YR 5/4 or 5/6. Moist color is
2.5YR 4/4, 5YR 4/2 or 4/4, 7.5YR 4/4 or 5/6, or 10YR
4/3 or 4/4. Texture is clay loam or clay.

Merritt Series

The Merritt series consists of very deep, poorly
drained soils on flood plains. These soils formed in
alluvium from sedimentary rock sources. Slope ranges
from O to 2 percent.

Taxonomic class: Fine-silty, mixed, superactive,
thermic Fluvaquentic Haploxerolls

Typical Pedon

Merritt silty clay loam, partially drained, O to 2 percent
slopes, rarely flooded

Ap—O0 to 12 inches; grayish brown (10YR 5/2) silty
clay loam, very dark grayish brown (10YR 3/2)



184

moist; moderate medium subangular blocky
structure; hard, friable, sticky and slightly plastic;
common very fine, fine and medium roots; few
very fine tubular and interstitial pores; neutral (pH
7.1); clear smooth boundary.

Bw1—12 to 21 inches; dark grayish brown (10YR 4/2)
silty clay loam, very dark gray (10YR 3/1) moist;
moderate medium subangular blocky structure;
hard, friable, sticky and slightly plastic; common
very fine, fine and medium roots; few very fine
tubular and interstitial pores; neutral (pH 7.3);
gradual smooth boundary.

Bw1—21 to 30 inches; dark grayish brown (10YR 4/2)
silty clay loam, dark olive gray (5Y 3/2) moist;
moderate medium subangular blocky structure;
hard, friable, sticky and plastic; many very fine
roots; common very fine tubular and interstitial
pores; few fine distinct strong brown (7.5YR 5/8)
and yellowish brown (10YR 5/4) masses of iron
accumulations moist; neutral (pH 7.3); abrupt
smooth boundary.

Bk—30 to 38 inches; grayish brown (2.5Y 5/2) silty
clay loam, dark grayish brown (2.5Y 4/2) moist;
moderate medium subangular blocky structure;
hard, friable, sticky and plastic; few very fine and
fine roots; many very fine tubular pores and few
very fine interstitial pores; few fine distinct
yellowish brown (10YR 6/4) and brown (7.5YR
5/4) masses of iron accumulations moist; violently
effervescent with disseminated carbonates and
with segregations of carbonates in common fine
soft masses; moderately alkaline (pH 8.1); clear
smooth boundary.

C1—38 to 46 inches; grayish brown (2.5Y 5/2) fine
sandy loam, dark grayish brown (2.5Y 4/2) moist;
massive; slightly hard, friable, slightly sticky and
slightly plastic; few very fine roots; many very fine
tubular pores and few very fine interstitial pores;
moderately alkaline (pH 8.0); clear smooth
boundary.

C2—46 to 60 inches; grayish brown (2.5Y 5/2) sandy
loam, dark grayish brown (2.5Y 4/2) moist;
massive; soft, very friable, nonsticky and
nonplastic; few very fine roots; many very fine
tubular pores; moderately alkaline (pH 8.0).

Typical pedon location: Stanislaus County,
California; 37 degrees 36 minutes 40 seconds north
latitude, 121 degrees 11 minutes 47 seconds west
longtitude (in an unsectionized area), Westley 7.5
minute quadrangle.

Range in Characteristics

The A horizon is 10YR 4/1, 5/1, or 5/2 or 2.5Y 5/2.
Moist color is 10YR 3/1 or 3/2, 2.5Y 3/2, or 5Y 3/1 or
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3/2. Reaction is neutral to moderately alkaline. The
content of organic matter ranges from 1 to 4 percent.

The Bw and Bk horizons are 10YR 4/2, 5/2, or 6/2
or 2.5Y 5/2. Moist color is 10YR 3/1, 3/3, 4/1, 4/2, 4/3,
or 5/2; 2.5Y 4/2; or 5Y 3/2. Redoximorphic features are
distinct or prominent. Texture is silt loam or silty clay
loam. The Bk horizon contains disseminated and
segregated carbonates. The content of organic matter
is 0 to 1 percent.

The C horizon is 10YR 5/2 or 2.5Y 5/2. Moist color
is 10YR 4/2 or 4/3 or 2.5Y 4/2. Redoximorphic
features are distinct or prominent. Texture is stratified
loamy fine sand to silt loam. Reaction is slightly
alkaline to strongly alkaline.

Millsholm Series

The Millsholm series consists of shallow, well
drained soils on mountains. These soils formed in
material weathered from sandstone and shale. Slope
ranges from 30 to 75 percent.

Taxonomic class: Loamy, mixed, superactive,
thermic Lithic Haploxerepts

Typical Pedon

Millsholm loam, in an area of Millsholm-Honker-Rock
outcrop 30 to 50 percent slopes

A—O0 to 6 inches; pale brown (10YR 6/3) loam, brown
(10YR 4/3) moist; weak medium platy structure;
slightly hard, friable, nonsticky and nonplastic;
common fine roots; common fine pores; slightly
acid (pH 6.4); abrupt smooth boundary.

Bt1-—6 to 12 inches; light yellowish brown (10YR 6/4)
loam, brown (10YR 4/3) moist; moderate coarse
subangular blocky structure; hard, friable, sticky
and nonplastic; common fine roots; common fine
pores; few shale fragments; neutral (pH 7.0); clear
smooth boundary.

Bt2—12 to 19 inches; light yellowish brown (10YR 6/4)
loam, dark yellowish brown (10YR 4/4) moist;
moderate coarse subangular blocky structure;
hard, friable, sticky and slightly plastic; few fine,
many medium and coarse roots; common medium
and fine pores; few thin discontinuous clay films;
few shale fragments; neutral (pH 7.0); clear wavy
boundary.

R—19 inches; hard fractured shale

Typical pedon location: Stanislaus County,
California; 2,100 feet south and 800 feet west of the
northeast corner of section 32, T.5S.,R.6 E., 37
degrees 27 minutes 41 seconds north latitude, 121
degrees 25 minutes 35 seconds west longtitude,
Copper Mountain 7.5 minute quadrangle.
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Range in Characteristics

Thickness of solum and depth to bedrock are about
15 to 20 inches. There are up to 35 percent shale
fragments throughout the soils.

The A horizon is 10YR 7/4, 7/3, 6/3, 6/2, 6/4, 5/3,
5/4, 4/2, or 4/3 or 2.5Y 5/2 or 5/4. Moist color is 10YR
4/2, 413, 4/4, 3/4, or 5/4 or 7.5YR 3/4.

The Bt horizon is 10YR, 2.5Y, and/or 7.5YR 4/2,
4/3, 4/4, 5/2, 5/3, 5/4, 6/2, 6/3, or 6/4. Moist color
commonly is 4/2, 4/3, 4/4, or 5/4 in same hues. This
horizon has about 20 to 30 percent clay, but the
increase from the A horizon to the B horizon is not
sufficient to qualify the B horizon as an argillic horizon.
A few thin clay films are evident in most pedons.

Oneil Series

The Oneil series consists of moderately deep, well
drained soils on foothills. These soils formed in
material weathered from calcareous sandstone and
shale. Slope ranges from 15 to 50 percent.

Taxonomic class: Fine-silty, mixed, superactive,
thermic Calcic Haploxerolls

Typical Pedon

Oneil silt loam, in an area of Ayar-Oneil complex, 30 to
50 percent slopes

A1—0 to 7 inches; brown (10YR 5/3) silt loam, dark
brown (10YR 3/3) moist; moderate medium
subangular blocky structure; very hard, friable,
slightly sticky and slightly plastic; common very
fine roots; common very fine tubular pores; slightly
effervescent with disseminated carbonates and
segregated as few fine irregular hard masses;
moderately alkaline (pH 8.0); clear smooth
boundary.

A2—7 to 14 inches; brown (10YR 5/3) silt loam, dark
brown (10YR 3/3) moist; weak medium and
coarse angular blocky structure; hard, friable,
sticky and plastic; common very fine roots; few
very fine tubular pores; strongly effervescent with
disseminated carbonates; moderately alkaline (pH
8.4); clear smooth boundary.

Ck1—14 to 20 inches; brown (10YR 5/3) silt loam,
dark yellowish brown (10YR 4/4) moist; weak
medium and coarse subangular blocky structure;
hard, friable, sticky and slightly plastic; few fine
roots; few very fine tubular pores; strongly
effervescent with disseminated carbonates and
segregated as common fine threads; moderately
alkaline (pH 8.4); clear smooth boundary.

Ck2—20 to 30 inches; yellowish brown (10YR 5/4) silt
loam, dark yellowish brown (10YR 4/4) moist;
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massive; slightly hard, friable, sticky and plastic;
few very fine roots; few very fine tubular pores; 5
percent gravel; strongly effervescent with
disseminated carbonates and segregated as
common fine threads; moderately alkaline (pH
8.4); abrupt wavy boundary.

R—30 inches; unweathered calcareous sandstone.

Typical pedon location: Stanislaus County,
California; 1800 feet south and 1500 feet east of the
northwest corner of section 7, T.5S., R. 7 E., 37
degrees 31 minutes 02 seconds north latitude, 121
degrees 14 minutes 37 seconds west longtitude,
Westley 7.5 minute quadrangle.

Range in Characteristics

Depth to a lithic contact ranges from 20 to 40 inches.

The A horizon is 10YR 4/4 or 5/3. Moist color is
10YR 3/2 or 3/3 and can be 4/4 in the lower part.
Texture is silt loam, or silty clay loam with 20 to 35
percent clay and 50 to 70 percent silt. The content of
organic matter ranges from 1 to 3 percent but is less
than 1 percent below a depth of 14 inches.

The C horizon is 10YR 5/4or 6/4. Moist color is
10YR 3/3, 3/4, 4/3, 4/4, or 5/4. Texture is silt loam or
silty clay loam with 5 to 10 percent rock fragments.

Oquin Series

The Oquin series consists of moderately deep, well
drained soils on fow foothills. These soils formed in
material weathered from calcareous sandstone. Slope
ranges from 15 to 30 percent.

Taxonomic class: Coarse-loamy, mixed,
superactive, thermic Calcic Haploxerolls

Typical Pedon
Oquin fine sandy loam, 15 to 30 percent slopes

A1—0 to 8 inches; grayish brown (10YR 5/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; moderate coarse subangular blocky
structure; slightly hard, friable, slightly sticky and
nonplastic, many very fine roots; few very fine
tubular and common very fine interstitial pores;
slightly effervescent with disseminated carbonates
and segregated as few fine soft masses and
concretions; moderately alkaline (pH 8.0); clear
smooth boundary.

A2—8 to 14 inches; grayish brown (10YR 5/2) fine
sandy loam very dark grayish brown (10YR 3/2)
moist; weak medium subangular blocky structure;
slightly hard, friable, slightly sticky and slightly
plastic; many very fine roots; few very fine tubular
and common very fine interstitial pores; slightly
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effervescent with disseminated carbonates and
segregated as few fine soft masses and
concretions; moderately alkaline (pH 8.0); clear
wavy boundary.

Ak—14 to 24 inches; grayish brown (10YR 5/2) fine
sandy loam, dark brown (10YR 3/3) moist; weak
medium subangular blocky structure; slightly
hard, friable, slightly sticky and slightly plastic;
common very fine roots; few very fine tubular and
common very fine interstitial pores; strongly
effervescent with disseminated carbonates and
segregated as few fine soft masses and
concretions; moderately alkaline (pH 8.0); clear
smooth boundary.

Ck—24 to 31 inches; light brownish gray (10YR 6/2)
sandy loam, dark brown (10YR 3/3) moist;
massive; slightly hard, friable, slightly sticky and
slightly plastic; common very fine roots; few very
fine tubular and interstitial pores; strongly
effervescent with disseminated carbonates and
segregated as common fine soft masses and
concretions; moderately alkaline (pH 8.0); abrupt
wavy boundary.

Cr—31 inches; strongly weathered calcareous
sandstone.

Typical pedon location: Merced County, California;
about 6 miles west southwest of the city of Gustine,
600 feet east and 550 feet north of the SW corner of
section 21, T.8 S., R. 9 E., Howard Ranch 7.5 minute
quadrangle.

Range in Characteristics

Depth to the paralithic contact ranges from 20 to 40
inches. Clay content is 12 to 18. The soils are slightly
alkaline or moderately alkaline. Segregated
carbonates are throughout most pedons as soft
masses, filaments, or concretions.

The A horizon is 10YR 3/2, 3/3, 4/2, 4/3, 5/2, or 5/3.
Moist color is 10YR 2/2, 3/2, or 3/3. The content of
organic matter is 1 to 3 percent. This horizon is slightly
effervescent o strongly effervescent.

The C horizon is 10YR 4/3, 5/3, 5/4, 6/2, or 6/3.
Moist color is 10YR 3/3, 3/4, 4/3, or 4/4. Texture is
sandy loam, fine sandy loam, or loam. This horizon is
strongly effervescent to violently effervescent.

Orognen Series

The Orognen series consists of very deep, well
drained soils are on high elevation and uplifted
dissected terraces. These soils formed in alluvium
from mixed rock sources. Slope ranges from 8 to 50
percent.

Soil Survey

Taxonomic class: Fine, mixed, superactive, thermic
Typic Palexeralfs

Typical Pedon
Orognen sandy loam, 8 to 30 percent slopes

A1—0 to 5 inches; light brown (7.5YR 6/4) sandy
loam, brown (7.5YR 4/4) moist; weak medium
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; common very
fine roots and few fine roots; few very fine tubular
and interstitial pores; 10 percent gravel; slightly
alkaline (pH 7.6); clear wavy boundary.

Bt—5 to 19 inches; brown (7.5YR 5/4) graveily sandy
clay loam, brown (7.5YR 4/4) moist; weak medium
subangular blocky structure; slightly hard, friable,
sticky and plastic; few very fine roots; common
very fine tubular pores and few very fine interstitial
pores; 15 percent gravel; slightly alkaline (pH 7.6);
abrupt smooth boundary.

2Bt1—19 to 33 inches; reddish brown (5YR 5/4) clay,
reddish brown (5YR 4/4) moist; weak medium
subangular blocky structure; hard, firm, very sticky
and very plastic; few very fine roots; common very
fine tubular pores and few very fine interstitial
pores; few moderately thick clay films on ped
faces and lining pores; 10 percent gravel; slightly
alkaline (pH 7.8); clear wavy boundary.

2Bt2—33 to 47 inches; brown (7.5YR 5/4) clay, brown
(7.5YR 4/4) moist; moderate medium subangular
blocky structure; extremely hard, very firm, very
sticky and very plastic; common very fine tubular
pores; few moderately thick clay fiims on ped
faces and lining pores; 10 percent gravel; slightly
alkaline (pH 7.8); clear smooth boundary.

2Bt3—47 to 60 inches; light brown (7.5YR 6/4) clay
loam, reddish brown (7.5YR 5/4) moist; moderate
medium subangular blocky structure; extremely
hard, very firm, very sticky and very plastic;
common very fine tubular pores; few moderately
thick clay films on ped faces and lining pores; 10
percent gravel; moderately alkaline (pH 8.0);
abrupt smooth boundary.

Typical pedon location: Stanislaus County,
California; 900 feet north and 1,750 feet west of the
southeast corner of section 6, T.5S., R.6 E., 37
degrees 31 minutes 31 seconds north latitude, 121
degrees 20 minutes 44 seconds west longtitude, Solyo
7.5 minute quadrangle.

Range in Characteristics

The A horizon is 7.5YR 5/4 or 6/4 or 10YR 5/3 or
6/4. Moist color is 7.5YR 3/4, 4/4, or 5/4 or 10YR 3/2,
3/3, or 4/4. Texture is sandy loam, loam, sandy clay
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loam, gravelly sandy clay loam, or gravelly clay loam.
Reaction is neutral or slightly alkaline.

The Bt horizon is 5YR 4/4, 4/6, or 5/4 or 7.5YR 5/4
or 6/4. Moist color is 5YR 3/4, 4/4, or 4/6 or 7.5YR 4/4
or 5/4. Texture is clay, sandy clay, clay loam, gravelly
clay, or gravelly clay loam. Reaction is neutral to
moderately alkaline.

The Orognen soils in map units 290 and 291 are
taxadjuncts to the series and classify as fine, mixed,
thermic Mollic Palexeralfs. They have more than 1
percent organic matter in the upper 6 inches and have
a surface layer of gravelly clay loam. These
differences, however, do not significantly affect the use
and management of the soils.

Pedcat Series

The Pedcat series consists of very deep, poorly
drained soils on low alluvial fans. These soils formed in
alluvium from sedimentary rock sources. Slope ranges
from O to 2 percent.

Taxonomic class: Fine, mixed, superactive, thermic
Aquic Natrixeralfs

Typical Pedon
Pedcat clay loam, 0 to 2 percent slopes, rarely flooded

A—0 to 3 inches; dark grayish brown (10YR 4/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
moderate medium subangular blocky structure;
hard, firm, sticky and plastic; many fine roots; few
very fine and fine tubular pores; neutral (pH 7.0);
clear smooth boundary.

E—3 to 7 inches; grayish brown (10YR 5/2) clay loam,
dark grayish brown (10YR 4/2) moist; moderate
medium subangular blocky structure; hard, firm,
sticky and plastic; common fine rocts; common
very fine tubular pores; few fine very dark gray
(10YR 3/1) manganese stains; neutral (pH 7.0);
clear smooth boundary.

Btkn1—7 to 25 inches; brown (10YR 5/3) and
yellowish brown (10YR 5/4) clay, dark grayish
brown (10YR 4/2) moist; few fine distinct dark
brown (7.5YR 3/3) masses of iron accumulations,
moist; strong medium subangular blocky structure;
hard, firm, very sticky and very plastic; few very
fine roots; few very fine tubular pores; common
moderately thick clay films lining pores; strongly
effervescent with segregations of carbonates in
few fine soft masses; moderately alkaline (pH 8.2);
abrupt wavy boundary.

Btkn2—25 to 36 inches; yellowish brown (10YR 5/4)
clay, brown (10YR 4/3) moist; few fine distinct dark
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brown (7.5YR 3/2) masses of iron accumulations,
moist; moderate medium subangular blocky
structure; slightly hard, firm, very sticky and
plastic; few very fine roots; few very fine tubular
pores; few moderately thick clay films on ped
faces; violently effervescent with segregations of
carbonates in common fine soft masses; few fine
very dark gray (10YR 3/1) manganese stains;
strongly alkaline (pH 8.8); clear smooth
boundary.

Btkn3-—36 to 51 inches; light yellowish brown (10YR
6/4) clay loam, yellowish brown (10YR 5/4) moist;
few fine distinct dark brown (7.5YR 3/4) masses of
iron accumulations, moist; weak medium
subangular blocky structure; slightly hard, friable,
sticky and plastic; few very fine tubular pores; few
thin clay films on ped faces; violently effervescent
with segregations of carbonates in common fine
soft masses; few fine very dark gray (10YR 3/1)
manganese stains; strongly alkaline (pH 8.9); clear
smooth boundary.

C—51 to 60 inches; light yellowish brown (10YR 6/4)
clay loam, brown (10YR 4/3) moist; weak
moderate subangular blocky structure; slightly
hard, friable, sticky and very plastic; few very fine
roots; many very fine tubular pores; violently
effervescent with disseminated carbonates; few
fine very dark gray (10YR 3/1) manganese stains;
strongly alkaline {pH 9.0).

Typical pedon location: Stanislaus County,
California; about 1 mile northwest of Hills Ferry and
200 feet east of Azevedo Road.; 1,900 feet south and
200 feet east of the northwest corner of section 4, T. 7
S., R. 9 E., Gustine Quadrangle.

Range in Characteristics

The altered water table is artificially drained and
maintained at a depth of 3.5 to 5 feet.

The A and E horizons are 10YR 4/2, 5/2, 5/3, 6/2,
6/4, 7/1, 7/3, or 7/4. Moist color is 10YR 2/2, 3/2, 3/3,
4/2, 4/3, 5/3, or 6/4. Reaction is neutral or slightly
alkaline.

The Btkn horizon is 10YR 4/2, 5/1, 5/2, 5/3, 5/4,
6/2, 6/3, 6/4, or 6/6. Moist color is 10YR 3/2, 3/3, 4/2,
4/3, 4/4, 5/3, or 5/4. Texture is clay, silty clay loam, clay
loam, or silty clay. Reaction is moderately alkaline or
strongly alkaline.

The C horizon is 10YR 5/4, 6/4, 6/6, 7/3, 7/4, 7/6, or
8/6 or 2.5Y 5/4, 6/4, or 7/4. Moist color is 10YR 4/3,
4/4, 4/6, 5/4, 5/6, 6/4, or 7/4 or 2.5Y 3/2, 4/2, 4/4, or
5/2. Texture is clay loam to clay. Reaction is
moderately alkaline or strongly alkaline.
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Quinto Series

The Quinto series consists of shallow, somewhat
excessively drained soils on. These soils formed in
material weathered from sandstone conglomerate.
Slope ranges from 30 to 75 percent.

Taxonomic class: Loamy, mixed, superactive,
thermic Lithic Mollic Haploxeralfs

Typical Pedon

Quinto gravelly sandy loam, in an area of Quinto-Rock
outcrop complex, 50 to 75 percent slopes

A—0 to 6 inches; yellowish brown (10YR 5/4) gravelly
sandy loam, dark yellowish brown (10YR 3/4)
moist; moderate fine and medium subangular
blocky structure; soft, very friable, sticky and
slightly plastic; common very fine roots; few very
fine tubular pores; 15 percent gravel; neutral (pH
7.0); clear smooth boundary.

Bt—6 to 17 inches; brown (7.5YR 5/4) gravelly sandy
clay loam, brown (7.5YR 4/4) moist; moderate
medium subangular blocky structure; slightly hard,
friable, slightly sticky and plastic; common very
fine roots; few very fine tubular pores; few thin clay
films bridging sand grains; neutral (pH 7.0); clear
smooth boundary.

R—17 inches; sandstone conglomerate bedrock.

Typical pedon location: Merced County, California,
about 11 miles west-southwest of the city of Gustine,
in Quinto Creek Canyon, about 2,200 feet southeast of
the Merced County-Stanislaus County boundary, 200
feet upslope (north) from Quinto Creek, 2,600 feet
east and 900 feet south of the northwest corner of
section 11, T.9 S., R. 7 E., Crevison Peak
Quadrangle

Range in Characteristics

Depth to a lithic contact ranges from 10 to 20
inches. About 25 to 50 percent of the original surface
horizon has been lost through erosion. The content of
rounded or angular rock fragments, mainly gravel,
ranges from 15 to 35 percent throughout the
profile.

The A horizon is 5YR 5/4; 7.5YR 4/6 or 5/4; or
10YR 5/3, 5/4, 6/3, or 6/4. Moist color is 5YR 3/4,
7.5YR 3/4, or 10YR 3/4. Clay content is 10 to 20
percent. Reaction is slightly acid or neutral. The
content of organic matter is 1 to 3 percent.

The Bt horizon is 5YR 5/3, 5/4, or 5/6; 7.5YR 5/3,
5/4, or 6/4; or 10YR 5/4, 6/3, or 6/4. Moist color is 5YR
3/3, 3/4, 4/4, or 4/6; 7.5YR 3/4, 4/4, 4/6, or 5/4; or
10YR 4/3 or 4/4. Clay content is 20 to 35 percent.
Reaction is slightly acid to slightly alkaline.
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San Timoteo Series

The San Timoteo series consists of moderately
deep, somewhat excessively drained soils on
mountains. These soils formed in material weathered
from calcareous sandstone or shale. Slope ranges
from 30 to 75 percent.

Taxonomic class: Coarse-loamy, mixed,
superactive, calcareous, thermic Typic Xerorthents

Typical Pedon

San Timoteo sandy loam, in an area of Wisflat-
Arburua-San Timoteo complex, 50 to 75 percent
slopes

A—O0 to 5 inches; light brownish gray (10YR 6/2) sandy
loam, brown (10YR 5/3) moist; weak medium
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; many very fine
and few fine roots; many very fine interstitial
pores, common very fine and common fine tubular
pores; slightly alkaline (pH 7.5); gradual smooth
boundary.

C1—5 to 15 inches; pale brown (10YR 6/3) loam,
brown (10YR 5/3) moist; massive; slightly hard,
friable, slightly sticky and slightly plastic; common
very fine and few fine roots; common very fine and
few fine tubular pores; slightly effervescent;
moderately alkaline (pH 7.9); clear smooth
boundary.

C2—15 to 22 inches; pale brown (10YR 6/3) loam,
brown (10YR 4/3) moist; massive; soft, very
friable, slightly sticky and slightly plastic; few very
fine roots; common very fine tubular and interstitial
pores; strongly effervescent; moderately alkaline
(pH 8.0); abrupt wavy boundary.

Cr—22 inches; yellowish brown (10YR 5/4) highly
fractured medium grained calcareous sandstone.

Typical pedon location: Stanislaus County,
California; 2,500 feet north and 3,900 feet east of the
southwest corner of section 12, T.5S.,,R.6 E., 37
degrees 30 minutes 47 seconds north latitude, 121
degrees 15 minutes 00 seconds west longtitude, Solyo
7.5 minute quadrangle.

Range in Characteristics

Depth to calcareous sandstone ranges from 20 to
40 inches. The soils have 8 to 18 percent clay.
Reaction is slightly alkaline or moderately alkaline.

The A horizon is 10YR 5/2, 5/3, 6/2, 6/3, or 7/2 or
2.5Y 5/2. Moist color is 10YR 4/3 or 5/3.

The C horizon is 10YR 5/3, 5/4, 6/2, 6/3, 6/4, 7/2, or
7/3 or 2.5Y 6/2. Moist color is 10YR 4/3, 5/2, or 5/3.
Texture is sandy loam or loam.
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Sehorn Series

The Sehorn series consists of moderately deep,
well drained soils on mountains. These soils formed in
material weathered from sandstone and shale. Slope
ranges from 30 to 50 percent.

Taxonomic class: Fine, smectitic, thermic Aridic
Haploxererts

Typical Pedon

Sehorn clay, in an area of Sehorn-Contra Costa
complex, 30 to 50 percent slopes

A1—O0 to 3 inches; yellowish brown (10YR 5/4) clay,
dark yellowish brown (10YR 4/4) moist; strong
medium subangular blocky structure; hard, friable,
sticky and plastic; common very fine roots;
common very fine tubular pores; neutral (pH 6.8);
clear smooth boundary.

A2—3 to 7 inches; yellowish brown (10YR 5/4) clay,
dark yellowish brown (10YR 4/4) moist; strong
coarse and very coarse angular blocky structure;
extremely hard, friable, very sticky and very
plastic; few very fine roots; common very fine
tubular pores; neutral (pH 7.0); clear smooth
boundary.

Bss1—7 to 21 inches; yellowish brown (10YR 5/4)
clay, dark yellowish brown (10YR 4/4) moist;
strong coarse and very coarse prismatic structure;
very hard, friable, sticky and very plastic; few very
fine roots; few very fine tubular pores; common
slickensides; neutral (pH 7.0); gradual smooth
wavy boundary.

Bss2—21 to 26 inches; strong brown (7.5YR 5/6) clay,
light yellowish brown (10YR 6/4) moist; moderate
coarse subangular blocky structure; very hard,
friable, sticky and very plastic; few very fine roots;
common very fine tubular pores; common
slickensides; neutral (pH 7.0); gradual irregular
boundary.

R—26 inches; hard fractured shale.

Typical pedon location: Merced County, California;
1,400 feet west and 800 feet south of the northeast
corner of section 11, T. 9 S., R. 7 E., Crevision Peak
7.5 minute quadrangle.

Range in Characteristics

Depth to the bedrock is 20 to 40 inches. Cracks */s
to 1 inch wide develop in the soils during late May and
June. They remain open until October and November
and are closed during the rest of the year. The cracks
extend from the surface to a depth of 20 inches or
down to shale bedrock.

The A horizon is 10YR 5/3 or 5/4 or 7.5YR 5/4 or
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5/6. Moist color is 10YR 4/3 or 4/4 or 7.5YR 4/4 or 4/6.
Reaction is slightly acid or neutral.

The Bss horizon is 10YR 5/4 or 6/4 or 7.5YR 5/4 or
5/6. Moist color is 10YR 4/4 or 5/6 or 7.5YR 4/4 or
4/6. Reaction is neutral or slightly alkaline.

The Sehorn soils in this survey area have hue of
7.5YR, which is outside the range of the series. This
difference, however, does not effect the use and
management of the soils.

Stomar Series

The Stomar series consists of very deep, well
drained soils on dissected alluvial fans. These soils
formed in alluvium from sedimentary rock sources.
Slope ranges from 0O to 2 percent.

Taxonomic class: Fine, smectitic, thermic Mollic
Haploxeralfs

Typical Pedon
Stomar clay loam, 0 to 2 percent slopes

Ap—o0 to 11 inches; yellowish brown (10YR 5/4) clay
loam, dark brown (10YR 3/3) moist; massive;
hard, friable, slightly sticky and slightly plastic;
many very fine roots; many very fine interstitial
pores; organic carbon of 1.2 (UC Davis Lab.)
neutral (pH 6.8); clear smooth boundary.

A—11 to 20 inches; yellowish brown (10YR 5/4) clay
loam, dark grayish brown (10YR 4/2) moist; hard,
friable, slightly sticky and slightly plastic; common
very fine roots; many very fine interstitial pores;
neutral (pH 6.8); clear smooth boundary.

Bt1—20 to 26 inches; yellowish brown (10YR 5/4) clay
loam, brown (10YR 4/3) moist; weak coarse
angular blocky structure parting to weak fine
subangular blocky; hard, firm, slightly sticky and
slightly plastic; common very fine roots; common
very fine tubular pores; many thin clay films on
faces of peds and lining pores; neutral (pH 7.1);
gradual wavy boundary.

Bt2—26 to 38 inches; yellowish brown (10YR 5/4) clay,
brown (10YR 4/3) moist; moderate coarse angular
blocky structure parting to weak fine subangular
blocky; very hard, firm, sticky and plastic; common
very fine roots; common fine and very fine tubular
and interstitial pores; many moderately thick clay
films on ped faces and lining pores and as bridges
between mineral grains; slightly alkaline (pH 7.5);
abrupt smooth boundary.

Btk—38 to 60 inches; light yellowish brown (10YR 6/4)
clay loam, dark yellowish brown (10YR 4/4) moist;
massive; hard, firm, slightly sticky and slightly
plastic; few very fine roots; many fine and very fine
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tubular and interstitial pores; many moderately
thick clay films lining pores and as bridges
between mineral grains; slightly calcareous with
lime disseminated and as few fine threads; thin,
discontinuous lenses of silt or silt loam; slightly
alkaline (pH 7.8).

Typical pedon location: Stanislaus County,
California; 0.25 mile south of Marshall Road and
0.25 mile east of Davis Road; 1,300 feet south and
1,500 feet east of the northwest corner of section 8,
T.6 S., R.8 E., 37 degrees 25 minutes 52 seconds
north latitude, 121 degrees 06 minutes 53 seconds
west longtitude, Crows Landing 7.5 minute
gquadrangle.

Range in Characteristics

Depth to the Btk horizon is 26 to 50 inches. The
content of organic matter in the upper 10 inches is 1 to
2 percent.

The A horizon is 10YR 5/1, 5/2, 5/3, 5/4, 4/1, 4/2, or
4/3: 7.5YR 5/4; or 2.5Y 5/2. Moist color is 10YR 3/1,
3/2, or 3/3 or 7.5YR 3/3. Texture is loam, clay loam, or
silty clay loam.

The Bt horizon is 10YR 4/1, 4/2, 5/2, 5/3, 6/3, 5/4,
6/4, or 6/2; 7.5YR 5/4 or 6/4; or 2.5Y 5/2 or 5/4. Moist
color is 10YR 3/1, 3/2, 3/3, 4/2, 4/3, 4/4, 4/6, 5/2, or
5/3; 7.5YR 4/3, 4/4, or 5/3; or 2.5Y 4/4, 4/2, or 3/2.
Texture is clay loam, clay, or gravelly clay. Reaction is
neutral to moderately alkaline.

The Btk horizon is 10YR 5/3, 5/4, 5/6, 6/3, or 6/4;
7.5YR 5/4: or 2.5Y 6/4 or 7/4. Moist color is 10YR 6/4,
5/6, 5/4, 5/3, 4/4, 4/3, or 3/3; 7.5YR 4/4; or 2.5Y 5/4.
Texture is clay, clay loam, silty clay loam, or gravelly
clay loam. Reaction is slightly alkaline or moderately
alkaline.

Stonyford Series

The Stonyford series consists of shallow, well
drained soils on mountains. These soils formed in
material weathered from hard igneous rock. Slope
ranges from 15 to 50 percent.

Taxonomic class: Loamy, mixed, superactive,
thermic Lithic Haploxeralfs

Typical Pedon
Stonyford gravelly loam, 15 to 50 percent slopes

A—O0 to 6 inches; brown (7.5YR 5/4) gravelly loam,
dark brown (7.5YR 3/4) moist; moderate medium
and coarse subangular blocky structure; slightly
hard, friable, slightly sticky and slightly plastic;
common very fine roots; common very fine
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interstitial pores; neutral (pH 6.8); clear wavy
boundary.

Bt1—6 to 12 inches; brown (7.5YR 5/4) gravelly clay
loam, brown (7.5YR 4/4) moist; strong medium
and coarse subangular blocky structure; hard,
friable, sticky and plastic; common very fine and
fine roots; common very fine tubular pores; neutral
(pH 7.0); clear wavy boundary.

Bt2—12 to 17 inches; light brown (7.5YR 6/4) gravelly
clay loam, brown (7.5YR 4/4) moist; strong
medium and coarse subangular blocky structure;
hard, friable, sticky and plastic; common very fine
and fine roots; common very fine tubular pores;
neutral (pH 7.0); clear wavy boundary.

R—17 inches; white (10YR 8/1) and black (N 2/0)
mottled hard fractured igneous rock.

Typical pedon location: Stanislaus County,
California; 1,800 feet south and 2,600 feet east of the
northwest corner of section 24, T.6 S.,, R.5 E., 37
degrees 23 minutes 32 seconds north latitude, 121
degrees 22 minutes 38 seconds west longtitude, Mt.
Boardman 7.5 minute quadrangle.

Range in Characteristics

Depth to hard igneous rock is 10 to 20 inches. The
soils have wide variations in depth within short
distances.

The A horizon is 7.5YR 5/2, 5/4, or 6/4. Moist color
is 7.5YR 3/2 or 3/4. Reaction is neutral. Gravel content
is 15 to 35 percent.

The Bt horizon is 7.5YR 6/4, 5/4, or 4/4 or 5YR 4/4.
Moist color is 7.5YR 3/4 or 4/4 or 5YR 3/4. Reaction is
neutral. Gravel content is 15 to 35 percent.

The Stonyford soils in this survey area have lower
rainfall than is defined as the range for the series and
may have a higher base saturation. These differences,
however, do not significantly affect the use and
management of the soils.

Vallecitos Series

The Vallecitos series consists of shallow, well
drained soils dominantly on south-facing slopes on
mountains. These soils formed in material weathered
from sandstone. Slope ranges from 30 to 75 percent.

Taxonomic class: Clayey, smectitic, thermic Lithic
Ruptic-Xerochreptic Haploxeralfs

Typical Pedon

Vallecitos gravelly loam, in an area of Honker-
Vallecitos-Honker,eroded,complex, 30 to 50 percent
slopes



Stanislaus County, California, Western Part

A—O0 to 7 inches; brown (7.5YR 5/4) gravelly loam,
dark brown (7.5YR 3/4) moist; weak medium
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; few fine and very
fine roots; common very fine interstitial pores and
few very fine tubular pores; 25 percent gravel;
neutral (pH 6.9); abrupt wavy boundary.

Bi1—7 to 16 inches; brown (7.5YR 5/4) gravelly clay,
brown (7.5YR 4/4) moist; moderate medium
subangular blocky structure; hard, friable, sticky
and plastic; common fine and very fine roots;
common very fine tubular and interstitial pores;
few thin clay films on faces of peds and clay films
lining tubular and interstitial pores; 25 percent
gravel; neutral (pH 7.3); abrupt wavy boundary.

R—16 inches; brown (7.5YR 5/4) fractured hard
sandstone.

Typical pedon location: Stanislaus County,
California; 2,650 feet north and 2,350 feet east of the
southwest corner of section 28, T.5S., R.5 E., 37
degrees 28 minutes 15 seconds north latitude, 121
degrees 18 minutes 50 seconds west longtitude,
Copper Mountain 7.5 minute quadrangle.

Range in Characteristics

Depth to hard sandstone ranges from 10 to 20
inches.

The A horizon is 7.5YR 5/2, 5/4, or 6/2 or 10YR 5/2,
5/3, 5/4, or 6/3. Moist color is 7.5YR 3/2, 3/4, or 4/2 or
10YR 3/3, 4/2, or 4/3. Content of gravel is 1510 25
percent.

The Bt horizon is 5YR 5/4, 5/6, 6/3, or 6/4; 7.5YR
4/4, 5/4, 6/2, or 6/4; or 10YR 4/3, 6/2, or 6/3. Moist
color is 5YR 4/3 or 4/4; 7.5YR 4/2 or 4/4; or 10YR 3/3,
4/2, or 4/3. Texture is gravelly loam or gravelly clay.
Content of gravel is 15 to 30 percent.

Vaquero Series

The Vaquero series consists of moderately deep,
well drained soils on mountains. These soils formed in
material weathered from sandstone. Slope ranges
from 8 to 50 percent.

Taxonomic class: Fine, smectitic, thermic Aridic
Haploxererts

Typical Pedon

Vaquero clay, in an area of Alo-Vaquero complex, 30
to 50 percent slopes

A—O to 6 inches; grayish brown (10YR 5/2) clay, dark
grayish brown (10YR 4/2) moist; moderate
medium subangular blocky structure; slightly hard,
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firm, sticky and plastic; many very fine roots;
common very fine tubular pores; pressure faces;
slightly effervescent with disseminated
carbonates; slightly alkaline (pH 7.4); clear smooth
boundary.

Bss—6 to 13 inches; brown (10YR 5/3) clay, dark
brown (10YR 4/3) moist; moderate medium
prismatic structure; hard, firm, sticky and very
plastic; common very fine roots; common very fine
tubular pores; dark gray (10YR 4/1) manganese
concretions; common intersecting slickensides;
slightly effervescent with disseminated
carbonates; slightly alkaline (pH 7.4); clear smooth
boundary.

Bssk1—13 to 21 inches; brown (10YR 5/3) clay, olive
brown (2.5Y 4/4) moist; moderate medium
prismatic structure; hard, firm, sticky and very
plastic; few very fine roots; common very fine
tubular pores; few fine crystals of gypsum,; strongly
effervescent with segregations of carbonates in
few fine soft masses; common intersecting
slickensides; slightly alkaline (pH 7.4); clear wavy
boundary.

Bssk2—21 to 35 inches; brown (10YR 5/3) clay, olive
brown (2.5Y 4/4) moist; moderate medium
prismatic structure; hard, firm, sticky and very
plastic; common very fine tubular pores; few fine
crystals of gypsum,; strongly effervescent with
segregations of carbonates in common medium
soft masses and in few fine filaments; common
intersecting slickensides; slightly alkaline (pH 7.5);
clear smooth boundary.

Cr—35 inches; light gray (10YR 7/2) and grayish
brown (10YR 5/2) highly weathered calcareous
sandstone.

Typical pedon location: Stanislaus County,
California; 400 feet south and 4,200 feet east of the
northwest corner of section 13, T.5S.,R.6 E., 37
degrees 30 minutes 23 seconds north latitude, 121
degrees 15 minutes 11 seconds west longtitude, Solyo
7.5 minute quadrangle.

Range in Characteristics

Depth to soft sandstone ranges from 20 to 40
inches.

The A horizon is 10YR 5/2, 5/3, 6/2, or 6/3 or 2.5Y
5/2 or 6/2. Moist color is 10YR 4/2 or 5/3 or 2.5Y 4/2 or
5/2. Reaction is neutral to moderately alkaline.

The Bss or Bssk horizon is 10YR 5/2, 5/3, 6/2, or
6/3 or 2.5Y 5/2 or 6/2. Moist color is 10YR 4/2, 4/3, or
5/3 or 2.5Y 4/2, 4/4, or 5/4. Texture is clay or silty clay.
Effervescence is slight to moderate. The calcium
carbonate equivalent ranges from 1.0 to 3.0 percent.
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The exchangeable sodium percentage is 15 to 25, and
electrical conductivity is 4 to 16 mmhos/cm.. Reaction
is slightly alkaline to strongly alkaline.

Veritas Series

The Veritas series consists of moderately well
drained soils on low fan terraces. These soils are deep
to a hardpan. They formed in alluvium from mixed rock
sources. Slope ranges from 0 to 2 percent.

Taxonomic class: Coarse-loamy, mixed,
superactive, thermic Typic Haploxerolls

Typical Pedon

Veritas sandy loam, O to 2 percent slopes, rarely
flooded

Ap—0 to 10 inches; grayish brown (10YR 5/2) sandy
loam, very dark grayish brown (10YR 3/2) moist;
weak medium subangular blocky structure; hard,
friable, slightly sticky and slightly plastic; few very
fine and common fine roots; few very fine
interstitial pores; slightly alkaline (pH 7.4); clear
smooth boundary.

A—10to 21 inches; brown (10YR 5/3) sandy loam,
dark brown (10YR 3/3) moist; weak medium
angular blocky structure; hard, very friable, slightly
sticky and slightly plastic; common very fine and
fine roots; many very fine interstitial pores; slightly
alkaline (pH 7.4); clear smooth boundary.

Bw—21 to 33 inches; brown (10YR 5/3) sandy loam,
brown (10YR 4/3) moist; weak medium angular
blocky structure; hard, very friable, slightly sticky
and slightly plastic; few fine roots; many very fine
interstitial pores; few medium distinct yellowish
brown (10YR 5/4) and dark yellowish brown
(10YR 3/4) masses of iron accumulations moist;
slightly effervescent; slightly alkaline (pH 7.7);
gradual smooth boundary.

Bk—33 to 41 inches; pale brown (10YR 6/3) sandy
loam, brown (10YR 5/3) moist; massive; hard, very
friable, slightly sticky and slightly plastic; few very
fine roots; few very fine and fine tubular pores; few
medium distinct yellowish brown (10YR 5/4) and
dark yellowish brown (10YR 3/4) masses of iron
accumulations moist; strongly effervescent with
segregations of carbonates in few medium soft
masses and disseminated carbonates; slightly
alkaline (pH 7.8); abrupt wavy boundary.

2Bkgm—41 to 60 inches; light gray (10YR 7/2) weakly
to strongly cemented hardpan, brown (10YR 5/3)
moist; many fine distinct dark brown (10YR 3/3)
and yellowish brown (10YR 5/4) masses of iron
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accumulations, moist; massive; brittle; no roots
observed; few fine tubular pores; 70 to 80 percent
silica cementation within the matrix; strongly
effervescent; strongly alkaline (pH 8.8).

Typical pedon location: Stanislaus County,
California; 37 degrees 35 minutes 43 seconds north
latitude, 121 degrees 11 minutes 13 seconds west
longtitude (in an unsectioned area), Westley 7.5
minute quadrangle.

Range in Characteristics

Depth to a hardpan is 40 to 60 inches. Distinct or
prominent iron accumulations are at a depth of 30 to
40 inches. Gravel content is 0 to 5 percent.

The A horizon is 10YR 4/2, 5/1, 5/2, or 5/3. Moist
color is 10YR 3/1, 3/2, or 3/3. Reaction is slightly
alkaline or moderately alkaline. Some pedons have
an overwash of silty clay loam 15 to 19 inches thick.

The Bw and Bk horizons are 10YR 5/1, 5/3, 5/4,
6/2, 6/3, or 6/4 or 2.5Y 6/2. Moist color is 10YR 4/1,
4/2, 4/3, or 5/3 or 2.5Y 4/2 or 4/4. Texture is fine sandy
loam or sandy loam. Reaction is slightly alkaline or
moderately alkaline.

The 2Bkgm horizon is a hardpan that is strongly
cemented to indurated in the laminar capping and
weakly to strongly cemented in the underlying
material. The silica cementation within the matrix of
this horizon is 50 to 90 percent.

Vernalis Series

The Vernalis series consists of very deep, well
drained soils on alluvial fans. These soils formed in
alluvium from mixed rock sources. Slope ranges from
0 to 2 percent.

Taxonomic class: Fine-loamy, mixed, superactive,
thermic Calcic Haploxerepts

Typical Pedon
Vernailis clay loam, 0 to 2 percent slopes

Ap—0 to 10 inches; brown (10YR 5/3) clay loam, dark
grayish brown (10YR 4/2) moist; weak fine
subangular blocky structure; hard, friable, slightly
sticky and slightly plastic; many medium and very
fine roots; many medium and very fine tubular and
interstitial pores; neutral (pH 6.8); clear smooth
boundary.

A—10 to 20 inches; brown (10YR 5/3) clay loam, dark
grayish brown (10YR 4/2) moist; weak fine
subangular blocky structure; hard, friable, slightly
sticky and slightly plastic; many very fine roots;
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many medium and very fine tubular and interstitial
pores; neutral (pH 7.0); clear smooth boundary.

Bt—=20 to 34 inches; yellowish brown (10YR 5/4) clay
loam, brown (10YR 5/3) moist; weak medium
subangular blocky structure; hard, friable, slightly
sticky and nonplastic; many very fine roots; many
medium and very fine tubular pores; common thin
clay films lining pores; lower part slightly
effervescent with disseminated carbonates;
slightly alkaline (pH 7.6); clear smooth boundary.

Btk1—34 to 46 inches; yellowish brown (10YR 5/4)
clay loam, yellowish brown (10YR 5/4) moist;
weak medium subangular blocky structure; hard,
friable, slightly sticky and slightly plastic; common
very fine roots; many medium and very fine
tubular pores; common thin clay films lining pores;
slightly effervescent with disseminated carbonates
and occasional segregations of carbonates in
common fine seams; moderately alkaline (pH 8.0);
gradual wavy boundary.

Btk2—46 to 62 inches; light yellowish brown (10YR
6/4) clay loam, yellowish brown (10YR 5/4) moist;
massive; hard, friable, slightly sticky and slightly
plastic; few very fine roots; many medium and very
fine tubular pores; few thin clay films lining pores;
strongly effervescent with disseminated
carbonates and in common fine seams;
moderately alkaline (pH 8.2).

Typical pedon location: Stanislaus County,
California; 100 feet south and 1,055 feet west of the
northeast corner of section7, 7.6 S., R.8 E., 37
degrees 26 minutes 06 seconds north latitude, 121
degrees 07 minutes 24 seconds west longtitude,
Crows Landing 7.5 minute quadrangle.

Range in Characteristics

Gravel content is 0 to 5 percent.

The A horizon is 10YR 5/2, 5/3, 6/2, or 6/3. Moist
color is 10YR 3/2, 3/3, 4/2, or 4/3. Texture is loam or
clay loam. Reaction is neutral to moderately alkaline.

The Bt and Btk horizons are 10YR 4/3, 5/3, 5/4, 6/3,
or 6/4. Moist color is 10YR 4/3, 4/4, 5/3, or 5/4. Texture
is clay loam, loam, or silt loam. Reaction is neutral to
moderately alkaline.

Wisflat Series

The Wisflat series consists of shallow, well drained
soils on mountains. These soils formed in material
weathered from sandstone. Slope ranges from 8 to 75
percent.
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Taxonomic class: Loamy, mixed, superactive,
calcareous, thermic Lithic Xerorthents

Typical Pedon

Wisflat sandy loam, in an area of Wisflat-rock outcrop
complex, 50 to 75 percent slopes

A—O0 to 5 inches; pale brown (10YR 6/3) sandy loam,
brown (10YR 4/3) moist; weak medium
subangular blocky structure; soft, friable, nonsticky
and nonplastic; common very fine and few fine
roots; few very fine tubular and interstitial pores; 5
percent gravel; slightly alkaline (pH 7.4); clear
wavy boundary.

C—5 to 10 inches; light yellowish brown (10YR 6/4)
sandy loam, dark yellowish brown (10YR 4/4)
moist; weak medium subangular blocky structure;
soft, friable, nonsticky and nonplastic; common
very fine and few fine roots; few very fine tubular
and interstitial pores; strongly effervescent; 10
percent graavel; slightly alkaline (pH 7.4); abrupt
wavy boundary.

Cr—10 to 13 inches; strongly weathered and fractured
sandstone.

R—13 inches; slightly weathered sandstone.

Typical pedon location: Stanislaus County,
California; 2,300 feet north and 1,100 feet west of the
southeast corner of section 14, .5 S., R.6 E., 37
degrees 29 minutes 59 seconds north latitude, 121
degrees 16 minutes 17 seconds west longtitude,
Copper Mountain 7.5 minute quadrangle.

Range in Characteristics

Depth to hard sandstone is 10 to 20 inches. The
soils have wide variations in depth within short
distances.

The A horizon is 10YR 5/2, 5/3, 5/4, 6/2, 6/3, or 6/4.
Moist color is 10YR 4/2, 4/3, or 4/4. Content of gravel
is 5 to 10 percent. Reaction is slightly alkaline or
moderately alkaline.

The C horizon is 10YR 5/3, 6/3, 6/4, 7/2, 7/3, or 7/4.
Moist color is 10YR 4/4, 5/3, or 5/4 or 2.5Y 4/4 or 5/4.
Reaction is slightly alkaline or moderately alkaline.
Texture is sandy loam, loam, or gravelly sandy loam
with 5 to 25 percent angular gravel and cobbles.

Woo Series

The Woo series consists of very deep, well drained
soils on alluvial fans. These soils formed in alluvium
domimantly from sedimentary rock. Slope ranges from
0 to 2 percent.
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Taxonomic class: Fine-loamy, mixed, superactive,
thermic Calcic Haploxerolls

Typical Pedon

Woo clay loam, in an area of Carranza-Woo complex,
0 to 2 percent slopes

Ap—0 to 8 inches; brown (10YR 5/3) clay loam, dark
brown (10YR 3/3) moist; moderate medium
subangular blocky structure; hard, friable, sticky
and plastic; few very fine roots; few fine tubular
pores; slightly effervescent with disseminated
carbonates; moderately alkaline (pH 8.0); abrupt
smooth boundary.

Ak—S8 to 19 inches; brown (10YR 5/3) clay loam, very
dark grayish brown (10YR 3/2) moist; moderate
medium subangular blocky structure; hard, friable,
sticky and plastic; few very fine roots; few very fine
tubular pores; slightly effervescent with
disseminated and few very fine masses of
carbonates; moderately alkaline (pH 8.0); clear
smooth boundary.

Ck1—19 to 41 inches; yellowish brown (10YR 5/4)
clay loam, dark brown (10YR 3/3) moist; moderate
medium subangular blocky structure; slightly hard,
very friable, sticky and plastic; no roots; few very
fine, fine, and medium tubular pores; strongly
effervescent with disseminated carbonates with
few fine threads and masses; moderately alkaline
(pH 8.0); clear wavy boundary.

Ck2—41 to 60 inches; yellowish brown (10YR 5/4)
gravelly sandy loam, dark yellowish brown (10YR
4/4) moist; weak medium subangular blocky
structure; slightly hard, very friable, nonsticky and
nonplastic; few very fine and medium tubular
pores; strongly effervescent with disseminated
carbonates and segregated as few fine threads
and soft masses; moderately alkaline (pH 8.0).

Typical pedon location: Stanislaus County,
California; 550 feet south and 1,400 feet east of the
northwest corner of section 25, T.6 S.,R. 7 E., 37
degrees 23 minutes 27 seconds north latitude, 121
degrees 09 minutes 04 seconds west longtitude,
Patterson 7.5 minute quadrangle.

Range in Characteristics

The A horizon is 10YR 5/2, 5/3, or 5/4. Moist color
is 10YR 3/2 or 3/3. Reaction is slightly alkaline or
moderately alkaline.

The C horizon is 10YR 5/4, 6/3, or 6/4. Moist color
is 10YR 3/2, 3/3, 3/4, or 4/4. Reaction is slightly
alkaline or moderately alkaline with strongly to
violently effervescent carbonates that are
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disseminated or are segregated in fine threads or
masses.

Yokut Series

The Yokut series consists of very deep, well drained
soils on alluvial fans. These soils formed in alluvium
from mixed rock sources. Slope ranges from 0 to 2
percent.

Taxonomic class: Loamy-skeletal, mixed,
superactive, thermic Typic Haploxeralfs

Typical Pedon
Yokut sandy loam, 0 to 2 percent slopes

Ap—O0 to 11 inches; brown (10YR 4/3) sandy loam,
dark brown (10YR 3/3) moist; moderate medium
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; common
medium and few very fine roots; common very fine
tubular pores; 5 percent gravel 5 to 20 mm in size;
slightly acid (pH 6.2); clear smooth boundary.

A—11 to 19 inches; brown (7.5YR 4/4) loam, dark
brown (7.5YR 3/4) moist; massive; slightly hard,
friable, slightly sticky and plastic; common fine and
very fine roots; few very fine tubular pores; 5
percent gravel 10 to 25 mm in size; slightly acid
(pH 6.5); abrupt smooth boundary.

2Bt1—19 to 32 inches; brown (7.5YR 4/4) extremely
gravelly sandy clay loam, brown (7.5YR 4/4) moist;
massive; hard, friable, sticky and plastic; few very
fine roots; few very fine tubular pores; common
thick clay films in pores; 70 percent gravel 10 to 25
mm in size; slightly alkaline (pH 7.4); gradual
smooth boundary.

2Bt2—32 to 43 inches; brown (7.5YR 4/4) extremely
gravelly sandy clay loam, brown (7.5YR 4/4) moist;
massive; slightly hard, friable, sticky and plastic;
few very fine interstitial pores; many moderately
thick and thick clay films bridging sand grains and
coating gravel; 70 percent gravel 10 to 25 mm in
size; slightly alkaline (pH 7.4); clear smooth
boundary. '

2Bt3—43 to 60 inches; strong brown (7.5YR 5/6) very
gravelly sandy clay loam, strong brown (7.5YR
4/6) moist; massive; hard, friable, slightly sticky
and slightly plastic; few very fine interstitial pores;
common moderately thick clay films bridging sand
grains and coating gravel; 50 percent gravel 10 to
75 mm in size; 10 percent cobbles 75 to 150 mm
in size; slightly alkaline (pH 7.6).

Typical pedon location: Stanislaus County,
California; 800 feet south and 2,500 feet west of the
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northeast corner of section 2, 7.8 S, R.8E., 37
degrees 16 minutes 23 seconds north latitude, 121
degrees 03 minutes 25 seconds west longtitude,
Newman 7.5 minute quadrangle.

Range in Characteristics

The content of rock fragments ranges from 0 to 10
percent in the A horizon and from 50 to 80 percent in
the 2Bt horizon.

The Ap and A horizons are 7.5YR 4/2, 4/4, or 5/6 or
10YR 4/2, 4/3, 5/4, 6/3, or 6/4. Moist color is 7.5YR 3/2
or 3/4 or 10YR 3/2, 3/3, 3/4, 4/3, or 4/4. Reaction is
moderately acid to neutral. Texture is sandy loam or
loam in the upper part and loam or sandy clay loam in
the lower part.

The 2Bt horizon is 7.5YR 4/2, 4/4, 5/4, 5/6, or 6/4 or
10YR 4/3, 4/4, 5/2, 5/4, or 6/4. Moist color is 7.5YR
3/2, 3/4, 4/4, 4/6, 5/4, or 5/6 or 10YR 3/2, 3/3, 3/4, 4/3,
or 4/4. Reaction is slightly alkaline or moderately
alkaline. Texture is extremely gravelly loam, extremely
gravelly sandy clay loam, very gravelly loam, or very
gravelly sandy clay loam.

Zacharias Series

The Zacharias series consists of very deep, well
drained soils on alluvial fans and low stream terraces.
These soils formed in alluvium from mixed rock
sources. Slope ranges from 0 to 5 percent.

Taxonomic class: Fine-loamy, mixed, superactive,
thermic Typic Haoloxerepts

Typical Pedon
Zacharias clay loam,wet, 0 to 2 percent slopes

Ap—O0 to 7 inches; brown (10YR 5/3) clay loam, dark
brown (10YR 3/3) moist; strong medium
subangular blocky structure; very hard, firm, sticky
and plastic; few very, fine and medium roots; few
fine tubutar and few fine and medium interstitial
pores; neutral (pH 6.9); clear smooth boundary.

A—7 to 14 inches; brown (10YR 5/3) clay loam, dark
brown (10YR 3/3) moist; strong coarse subangular
blocky structure; very hard, firm, sticky and plastic;
few very fine, fine and medium roots; few fine
tubular and few fine and medium interstitial pores;
neutral (pH 7.1); clear smooth boundary.

Bt1—14 to 29 inches; yellowish brown (10YR 5/4) clay
loam, dark yellowish brown (10YR 4/4) moist;
weak medium subangular blocky structure; hard,
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friable, sticky and plastic; few very fine, fine,
medium and coarse roots; common very fine and
fine tubular pores; few thin clay films on ped faces
and lining pores; slightly alkaline (pH 7.5); graduall
smooth boundary.

Bt2—29 to 39 inches; yellowish brown (10YR 5/4) clay
loam, dark yellowish brown (10YR 4/6) moist;
weak medium subangular blocky structure; hard,
friable, sticky and plastic; few very fine and fine
roots; common very fine tubular pores; common
moderately thick clay films on ped faces and lining
pores; slightly alkaline (pH 7.7); gradual smooth
boundary.

Bt3—39 to 50 inches; yellowish brown (10YR 5/4) clay
loam, dark yellowish brown (10YR 4/6) moist;
weak medium subangular blocky structure; hard,
friable, sticky and plastic; few very fine and
medium roots; common very fine tubular pores;
few thin clay films on ped faces and lining pores;
slightly alkaline (pH 7.8); gradual smooth
boundary.

Bt4—50 to 66 inches; yellowish brown (10YR 5/4)
clay loam, dark yellowish brown (10YR 4/4)
moist; weak medium subangular blocky structure;
hard, friable, sticky and plastic; few fine roots;
common very fine tubular pores; few moderately
thick clay films on ped faces and lining pores;
few fine distinct masses of iron accumulations
reddish brown (5YR 5/4) moist; slightly alkaline
(pH 7.8).

Typical pedon location: Stanislaus County,
California; 2,200 feet south and 400 feet east of the
northwest corner of section 4, .6 S.R. 8 E., 37
degrees 26 minutes 37 seconds north latitude, 121
degrees 06 minutes 06 seconds west longtitude,
Crows Landing 7.5 minute quadrangle.

Range in Characteristics

Gravel content is 0 to 35 percent.

The A horizon is 7.5YR 4/2, 4/3, or 5/2 or 10YR 4/2,
4/3, 5/2, 5/3, 5/4, or 6/3. Moist color is 7.5YR 3/2 or
4/4 or 10YR 3/2, 3/3, 4/2, or 4/3. Texture is clay loam
or gravelly clay loam. Reaction is slightly acid or
neutral.

The Bt or Bw horizon is 7.5YR 5/2, 5/4, or 5/6 or
10YR 4/3, 4/4, 5/2, 5/3, or 5/4. Moist color is 7.5YR 5/4
or 10YR 4/2, 4/3, 4/4, 4/6, or 5/4. Texture is loam, clay
loam, gravelly loam, or gravelly clay loam. Reaction is
neutral or slightly alkaline.
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