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How To Use This Soil Survey

M

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.
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This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies including the Agricultural Experiment Stations, and
local agencies. The Soil Conservation Service has leadership for the federal part
of the National Cooperative Soil Survey.

Major fieldwork for this soil survey was completed in April 1988. Soil names
and descriptions were approved in May 1988. Unless otherwise indicated,
statements in this publication refer to conditions in the survey area in 1988. This
survey was made cooperatively by the Soil Conservation Service, the Regents of
the University of California (Agricultural Experiment Station), and the California
Department of Conservation, It is part of the technical assistance furrished to
the San Joaquin 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
heen shown at a larger scale.

All programs and services of the Soil Conservation Service are offered on a
nondiscriminatory basis, without regard to race, color, national origin, religion,
sex, age, marital status, or handicap.

Cover: An irrigated area of Kingdon fine sandy loam, 0 to 2 percent slopes. Pentz sandy
loam, 15 to 50 percent slopes, is on the hills in the background.
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Foreword

This soil survey contains information that can be used in land-planning
programs in San Joaquin 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 to evaluate the potential of the soil and the management
needed for maximum food and fiber production. Planners, community officials,
engineers, developers, builders, and home buyers can use the survey to plan
land use, select sites for construction, and identify special practices needed to
ensure proper performance. Conservationists, teachers, students, and specialists
in recreation, wildlife management, waste disposal, and pollution control can use
the survey to help them understand, protect, and enhance the environment.

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

These and many other soil properties that affect land use are described in this
soil survey. Broad areas of soils are shown on the general soil map. The location
of each soil is shown on the detailed soil maps. Each soil in the survey area is
described. Information on specific uses is given for each soil. Help in using this
publication and additional information are available at the local office of the Soil
Conservation Service or the Cocperative Extension Service.

Coule Q Bkl

Pearlie S. Reed
State Conservationist
Soil Conservation Service
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San Joaauin County is in the lower San Joaquin
Valley in California (fig. 1). It has 901,760 acres of land,
including small areas of water. In addition, it has 19,840
acres of large water areas consisting of rivers and
sloughs that are more than % mile wide and reservoirs
that are more than 40 acres in size. A small strip of
land adjoining the northeastern boundary of the county
is included on the maps of this survey area. This land is
part of Amador County. It was considered to be part of
San Joaquin County at the time the soil survey of
Amador County was made. As a result, it was not
included in the survey of Amador County.

San Joaquin County is bounded by Sacramento
County on the north; Amador, Calaveras, and
Stanislaus Counties on the east; Stanislaus County on
the south; and Alameda and Contra Costa Counties on
the west. Elevations range from about 20 feet below
sea level in the Sacramento-San Joaquin Delta area, in
the northwestern part of the county, to about 3,300 feet
in the mountains of the Coast Range, in the
southwestern part of the county. The city of Stockton is
the county seat.

Irrigated cropland, livestock grazing, and urban
development are the primary land uses in the survey
area. The acreage of cropland has been reduced by
urban expansion in recent years. Most of the land in the
county is privately owned.

Several earlier surveys cover parts of the present
survey. These older surveys, which were completed by

the United States Department of Agriculture, are a
reconnaissance survey of the Sacramento Valley area
published in 1916 (15), a reconnaissance survey of the
San Francisco Bay region published in 1917 (76), a
reconnaissance survey of the lower San Joaquin Valley
area published in 1918 (23), a survey of the Lodi area
published in 1937 (10), a survey of the Sacramento-San
Joaquin Delta area published in 1941 (9), a survey of
the Tracy area published in 1943 (8), and a survey of
ihe Stockton area published in 1951 (28). The survey of
the entire county was published by the University of
California in 1952 (37). The present survey updates
these earlier surveys. It provides additional information
and has larger maps, which show the soils in greater
detail.

The descriptions, names, and delineations of the
soils on the maps of this survey area do not fully agree
with those on the maps of adjacent survey areas.
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. Differences also result from urban
development in areas where natural soils have been
altered by extensive shaping and grading.

General Nature of the County

The following paragraphs give general information
about San Joaguin County. They describe history and



Figure t.—Location of San Joaquin County in California.

development; the water supply; agriculture;
physiography, relief, and drainage; and climate.

History and Development
By Guy J. Romito, Soil Conservation Service,

San Joaquin County, one of the original 27 counties
in California, holds a significant place in the history of
California.

The first recorded inhabitants in the survey area were
Mative American Indians. The Yachikamni, the largest
of the local tribes, originally inhabited the Stockton area
{28). The Yokuts claimed the territory south of French
Camp. Much of the landscape surrounding the Stockton
area was originally flat grassland interspersed with
valley oak.
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Little information is available regarding the condition
of the San Joaquin Valley prior to 1840. The limited
reccrds indicate that Native Americans inhabited the
area and that the valley had plentiful game and a large
number of wild horses and cattle. The Native Americans
made no effort to till the soil, and the agricultural
enterprises of the Mexicans who succeeded them were
limited to cattle raising (23). The settlers who
homesteaded in the valley in the 1840’s initially
engaged in cattle raising. During the 1850's, the
production of agricultural crops increased because of
the needs of the gold miners who had settled in the
region.

The first settlement in the survey area was French
Camp, which was occupied by the French Canadian fur
trappers employed by the Hudson Bay Company. This
settlement was important during the mining days
because the coarse texiured soils allowed winter travel
by fortune seekers to the gold mines of the Sierra
Nevada foothills. The streams and rivers throughout the
county were rich with beaver. Between 1828 and 1845,
as many as 400 trappers camped at “‘Beaver
Settlement,” now known as Castoria (28).

Much of the land in the vicinity of Stockton was part
of the second largest land grant ever awarded by the
Mexican Government. This land grant was called
Campo de los Franceses. It totaled 48,747 acres (74).
El Rancho del Campo de los Franceses belonged to
Guillermo Gulnac, who later sold it to Captain Charles
M. Weber, a German immigrant. In 1847, Captain
Weber laid out the town of Tuleberg on what is now the
south side of the Stockton Channel. In 1849, the town
was given its present name to honor Commodore
Robert F. Stockton of the United States Navy (14).
Stockton was the first city in the state to receive a name
that was not of Indian or Spanish origin. It was
incorporated in 1850. By 1854, it had a population of
7,000 and was the fourth largest city in California (14).

The city continued to grow after the gold rush
because its strategic location allowed year-round
navigation in the San Joaquin Valley. Many farmers
who had left their fields in search of gold returned to the
rich land for farming. The city became a major
commercial center because of the successful export of
farming commodities. It became the focal point for grain
warehousing, flour milling, grain and flour export, and
farm implement manufacturing.

Combined harvesters were first mass-produced in
Stockton in 1876. The first track-type caterpillar tractor
also was manufactured in this city. In the late 1870’s,
the city had a paper company that was a pioneer
recycling plant specializing in the manufacture of
newsprini from rags, old paper, and straw. By the late
1880’s, Stockion was the second most industrialized
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city in California, after San Francisco (14).

Boat building is the oldest industry in Stockton. [t can
be traced back to the 1850's. Many of the paddle-wheel
steamers that navigated the San Joaquin River, the
Sacramento River, and the Delta between 1849 and
1938 were launched from this city (14).

The Port of Stockton opened in 1933. It was the first
inland seaport in California and is still the largest. Grain
is the major cargo for the ocean vessels that visit this
port.

In 1869, the first transcontinental railroad linking
California to the East Coast was completed. The first
bridge across the San Joaquin River was at Mossdale.
Dcean-to-ocean rail travel was not possible until the
completion of this bridge, which provided trains access
to the San Francisco Bay and the terminal at Oakland
{14).

Before the U.S. Congress passed the Swamp and
Overflow Act in 1850, no attempts had been made to
grow crops in the Delta region, which was a vast tule
marsh dissected by drainageways and rich in wildlife.
This area was visited by fishermen, trappers, and
hunters. After passage of the act, title to the Della
islands passed from the Federal Government to the
state and gradually to private individuals and
organizations (9). The first levees in this area were built
by crews of Chinese laborers using only shovels and
wheeibarrows as tools. These levees were built of
mineral alluvium. The only levees that resisted
floodwater were those built along natural levee ridges.
Although farming was difficult at first, high yields were
encouraging and reclamation efforts continued. After the
development of a clamshell dredger in the late 1800’s,
larger, more stable levees were constructed and
agriculture expanded.

Except for a few small islands, the entire Delta area
is now used for the production of crops. Agricultural
activity has resulted in subsidence of the area at an
initial rate of approximately 2 to 3 inches per year.
Many areas that were once at mean sea level now are
10 to 20 feet below this elevation. A complex system of
open and closed drains and pumps helps to lower the
water table in these areas.

The towns of Manteca, Escalon, Lathrop, and Ripon
came into prominence after the turn of the century,
when irrigation water and railroad facilities gave rise to
diversified farming. Prior to this period, agricuiture was
limited by the lack of water on land above the flood
plains.

During the gold mining days of 1849, there was an
acute shortage of vegetables and fresh fruit. Those who
turned their attention to truck crops and orchards
received enormous profits. One rancher planted several
acres of watermelons and sold them for as much as

$5 each. He netied a profit of $30,000 in one season.
Another rancher netted an $8,000 profit from 2 acres of
onions {28). Because of high profits, a long growing
season, and productive soils, many miners became
farmers.

In some areas windmills provided irrigation water.
Hilly areas were used mainly as rangeland. Ponds were
built and springs and seeps developed to supply water
for livestock. Iniensive pumping of ground water opened
up more areas 1o irrigated agriculture. Gas engines in
the early 1900's and electric motors in the 1920's were
used to pump the ground water. Irrigation districts were
formed, and improvements in technology opened up
areas o irrigated pasture, corn, vineyards, and orchard
crops.

Currently, Stockton is among the fastest growing
urban centers in the United States. A steady industrial
growth has accompanied residential development
throughout the county. Various firms are engaged in
manufacturing machinery, concrete pipe, and wood and
paper products; in the production of bakery goods; and
in steel fabrication, ship building, and foed processing.
The economy is diverse, relying on government,
wholesale, retail, services, manufacturing,
transportation, utilities, construction, and agriculture.
The county is centrally located in California. It has a
wide diversity of soils that produce many commodities,
such as asparagus, corn, grapes, tomatoes, and
almonds.

Water Supply

Water for agricultural, domestic, and industrial uses
in San Joaquin County is obtained from wells, rivers,
creeks, canals, and sloughs. The water flows to the
county mainly through the Mokelumne, Calaveras,
Stanislaus, and San Joaquin Rivers. All of the rivers
have dams and reservoirs upstream that help to control
flooding and regulate the delivery of surface water
during dry periods. The rivers supply most of the water
for irrfigation and for ground-water recharge. Nearly all
of the water released during dry periods is used before
il reaches the Sacramento-San Joaquin Delta.

The Sacramento-San Joaquin Delta is the mixing
point of the Sacramento River and the San Joaquin
River before the water flows into the San Francisco
Bay. Near Tracy, two major pump stations lift this water
into two large canals—the Delta-Mendota Canal and the
California Aqueduct. These canals convey the water
south along the west side of the San Joaquin Valley.

The water in the northern and eastern parts of the
county is of relatively good quality. The natural source
of this water is runoff from the accumulation of rainfall
and snowfall in the Sierra Nevada. The water is of



poorer quality in the central, southern, and western
paris of the county, where the natural source is runoff
from the lower rainfall area in the Coast Range. The
lower positions collect runoff of lower quality (13).

Ground water supplies about 30 percent of the
irrigation water in San Joaquin County (7). Ground-
water levels are declining in wells at a rate of about 1
foot per year in some parts of the county to about 3 feet
per year in the northern part (4). Differences in pumping
patterns, annual rainfall, and the hydraulic
characteristics of the sediments are attributed tc the
variations in the area.

The supply of ground water is being depleted in the
Stockton area, where overdraft has resulted in an
intrusion of poor-quality saline water from the west. The
poor-quality ground water moves eastward through the
Delta at a rate of 140 to 150 feet per year (4).

Continued cverdraft of the ground water will result in
additional subsurface inflow of saline water and the
abandonment of some wells. It may result in land
subsidence in a few areas. The cost of electrical power
also is affected by the overdraft. In recent years the
cost of electrical power needed to pump the ground
water used for irrigation has tripled.

Agriculture

Approximately 586,000 acres in San Joagquin County
is used for irrigated crops and pasture, and 163,000
acres is used for dryland pasture or for range. 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. In terms of
agricultural cash receipts, the county is among the top
10 counties in the state each year.

About 98 percent of the cropland is used for irrigated
fruit, nut, field, and vegetable crops. About 132,000
acres is used for fruit and nut crops, 72,000 acres for
corn, 68,000 acres for hay, 46,000 acres for wheat,
32,000 acres for sugar beets, and 64,000 acres for
vegetable crops. Other important crops are beans, ¢com
silage, sunflowers, and barley. About 28,000 acres is
used as irrigated pasture. Seed crops, such as beans,
clover, potatoes, and grain seed, are grown on 8,500
acres (12).

The acreage used for crops and pasture has steadily
decreased in the past decade and will probably
continue to decrease in the future. Urban development
has grown rapidly in the Stockton area and in Tracy,
Lodi, Manteca, and Ripon.

Since the early days of agriculture in San Joaquin
County, significant changes in the types of crops grown
have taken place because of physical, cultural, and
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economic factors. When agricubture was first introduced
into the county, dryland crops and range were the
dominant land uses. Fruit and vegetable crops were
relatively unimportant. Reclamation of the Delta area,
the introduction of improved methods of irrigation, and
the development of markets opened up new areas to
agriculture and allowed a wider variety of crops to be
grown. Some of the crops that were grown on large
acreages in the past, such as wheat, barley, and oats,
are now grown on much smaller acreages, and fruit and
nut crops, such as walnuts, almonds, wine and table
grapes, and cherries, have become major crops.

Physiography, Relief, and Drainage

San Joaquin County is part of four physiographic
regions. About 64 percent of the county is in areas
where the lower San Joaquin Valley extends from south
to north through most of the eastern part of the county.
About 23 percent is in the Sacramento-San Joaquin
Delia, in the western part of the county. About 5 percent
is in the foothills of the Sierra Nevada, along the
eastern edge of the county. About 8 percent is in the
Coast Range, along the southwestern edge of the
county. Most of the county is in the San Joaquin Valley.
Some areas are in the southern half of the Central
Valley. The Central Valley is enclosed on all sides by
meuntains, except where the Sacramento and San
Joaquin Rivers enter the San Francisco Bay.

The lower San Joaquin Valley includes flood plains,
alluvial fans, fan terraces, basins, dunes, low terraces,
and high terraces. Slopes generally are nearly level,
although some areas are undulating to hilly because of
dissection and erosion. Elevation ranges from sea level
to 360 feet in the eastern part of the county.

Nearly level flood plains are along the Stanislaus,
Calaveras, San Joaquin, and Mokelumne Rivers. Before
major levees and reservoirs were built, all of these flood
plains were subject to overflow. Flood plains also are
along Hospital, Lonetree, and Corral Hollow Creeks.
They dissipate on leveled alluvial fans before reaching
the San Joaquin River. Drainage into the San Joaquin
Valley is mainly from the Sierra Nevada to the east.

The Stanislaus and Mokelumne Rivers deposited
alluvial material from the mountains of the Sierra
Nevada, forming alluvial fans and fan terraces in
exlensive areas (26). Sand dunes are common on the
alluvial fan along the Stanislaus River as a result of
maodification of the alluvium by the wind. Many of the
dunes have been leveled or stabilized and are now
farmed. The highest elevation on the fan terrace along
the Mokelumne River is 180 feet, and the highest
elevation on the fan terrace along the Stanislaus River
is 150 feet.
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An alluvial fan and a fan terrace formed along the
Calaveras River through the deposition of alluvial
material from the foothills of the Sierra Nevada. The
soils in this area have considerably less sand and
considerably more clay and silt than the soils in other
areas. The highest elevation on the fan terrace along
the Calaveras River is 170 feet.

The areas along the Stanislaus, Mokelumne, and
Calaveras Rivers have been dissected and cut by
shallow, meandering sloughs. Many of these old
sloughs have been filled and leveled and are now
farmed. Hardpans are commaon in the soils on fan
terraces, which no longer receive deposits of alluvium.
The dominant slope of the alluvial fans and fan terraces
along the three rivers is towards the west.

Alluvial fans and fan terraces along Hospital,
Lonetree, and Corral Hollow Creeks coalesce to form
one vast alluvial plain, This area has been dissected
and cut by shallow, meandering sloughs, many of which
have been filled and leveled and are now farmed. The
soils in this area have a high content of clay and silt.
The highest elevation is 400 feet. The dominant slope is
towards the northeast.

Basins are extensive in the San Joaquin Valley. They
are in the central part of the county, near Stockion.
Hardpans are common in the soils in these areas, and
the content of clay is high. The so0ils on the basin rims
also have hardpans. Nearly all areas have slopes of
less than 1 percent.

Low and high terraces also are extensive in the San
Joaquin Valley. Claypans and hardpans are common in
the soils in these areas, which are at a higher elevation
than the soils on alluvial fans and fan terraces. Most
areas are dissected and are nearly level to gently
rolling. In some areas stream terraces are adjacent to
the dissected drainageways.

On the eastern edge of the county, hills are in areas
where dissection of the high terraces is so0 complete
that the criginal surface of the terraces is no longer
evident and oid consolidated sediments are exposed.
These hills are undulating to hilly. They range in
elevation from 170 to 360 feet.

The mountains of the Coast Range are unduiating to
very steep. This area has been uplifted and dissected.
It includes uplifted and dissected terraces that are
substantially higher than the low terrace remnants
below. Elevation ranges from 150 to 3,300 feet.

Many low and high terraces on the eastern edge of
“the San Joaquin Valley have complex surface drainage
patterns and microrelief. One of the drainage patterns
occurs as a meandering or disarranged pattern of
intermittent channels. These channels double back on
each othar. Short segments terminate at small closed
basins, which commonly fill with water during the spring

and are identified as vernal pools_{fig. 2). These pools
are most common in nearly level and gently sloping
areas and become less numerous as the slope
increases. In the more sloping areas, the drainage
pattern is more aligned downslope and more integrated.
It generally is poorly integrated in nearly level areas on
low and high terraces whete the surface has not been
modified by land leveling or grading.

The Sacramento-San Joaquin Delta area is made up
of many tracts of land surrounded by water. These
islands have been reclaimed and are protected from
flooding by levees. Much of the area is at or below sea
level. Elevations range from 10 feet above sea level to
20 feet below. Some of the islands are dish shaped,
having a natural levee on the higher land around the
perimeter and a low center.

In the Sacramento-San Joaquin Delta area, nearly
level natural levees, flood plains, and freshwater
marshes are all components of the landscape. The
freshwater marshes consist of thick deposits of peat
and muck, which subside naturally and subside at a
greater rate when drained and allowed to oxidize. Since
reclamation began in the 1850’s, total subsidence in
some areas has been 15 to 20 feet.

The numerous sloughs and channels that meander
through the Sacramento-San Joaquin Delta area are
influenced by tides. The tides extend up the mouth of
the Mokelumne River and upstream on the San Joaquin
River as far east as the city of Stockton.

Levees have been constructed along many channels,
including the San Joaquin, Stanislaus, and Mokelumne
Rivers, to protect the adjacent land from flooding.
Without levees, flood plains along the rivers and creeks
in the lower San Joaguin Valley would be flooded after
periods of heavy rainfall in winter and early in spring. In
addition, much of the Sacramento-San Joaquin Delta
area would be inundated most of the year because of
the subsidence of highly organic soils.

Levees and reclamation projects have improved the
internal drainage of most of the alluvial soils on flood
plains and the lower alluvial fans in the lower San
Joaquin Valley and the Sacramento-San Joaquin Delta
area. During winter and spring, the water table rises
because of runoff and precipitation and, in areas
adjacent to levees, because of seepage. Drainage is
generally improved by ditches and pumping piants,
which elevate the drainage water into the adjacent
rivers or sloughs. In many areas the soils have a
perched water table that has been lowered but remains
within 6 feet of the surface. A drainage system is
needed il these soils are used for some purposes.

The natural drainageways in San Joaquin County
generally flow from east to west, but the San Joaquin
River, which is the largest river in the county, flows from
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Figure 2.—The meandering drainageways and closed depressions in this area of Redding loam, 0 to 3 percent slopes, fill with water to form
vernal pools in the winter. More than 50 percent of the surface is covered with cobbles. The cobbles and the ponding result in only
sparse vegetation in the pools. An area of a Pentz sandy loam is on the hillslopes in the background.

south to north. Large aqueducts have been constructed
to export water to counties south of the survey area and
have changed the natural flow of the San Joaquin River
and the Mokelumne River through the Sacramento-San
Joaquin Delta. These aqueducts and the diversions in
areas of the Sacramento River system in the northern
part of the Central Valley have resulted in reverse flows
in the Sacramento-San Joaquin Delta area and in the
part of the San Joaquin River in the survey area.
Upstream dams protect areas along all of the major
rivers in San Joaquin County. They control the flow of
the San Joaquin, Mokelumne, and Stanislaus Rivers.
The Camanche Dam, on the Mokelumne River,
provides water for the Camanche Reservoir, the only

major reservoir in the county. Farmington Dam, on Little
Johns Creek, controls seasonal flooding by impounding
floodwater in a flood-control basin during peak flows.

Climate
By William R. Reed and Guy J. Romito, Soil Conservation Service.

The climate of San Joaquin County is characterized
by hot, dry summers and cool, moist winters. The Sierra
Nevada shields the county from the continental climatic
extremes that are evident to the east. To the west, the
Coast Range moderates the effects of moisture-laden
weather systems from the Pacific Ocean. Summers are
hot and dry because a persistent high-pressure area
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offshore keeps most weather systems from entering the
county. A southward shift of the high-pressure area in
winter allows weather systems to enter the county,
producing cool, moist weather and frequent heavy fogs.

Temperature and precipitation data for the survey
area as recorded at Stockton, Tracy-Carbona, and Lodi
are given in table 1. The average annual air
temperature ranges from 59 degrees F in the northern
part of the county to 61 degrees F in the southern part.
The average monthly temperature at Stockton is about
77 degrees F in July and about 45 degrees F in
January.

Table 1 shows the normal average daily maximum
and minimum temperatures in each month. At Stockton
the average maximum temperature in summer ranges
from about 89 degrees F in June to about 94 degrees F
in July. The average minimum temperature in winter
ranges from about 37 degrees F in January to about 42
degrees F in March. The daily variation in temperature
between high and low readings ranges from 10 to 20
degrees F in winter and from 25 to 35 degrees F in
summer, The highest temperature recorded at Stockton
was 114 degrees F on July 14, 1972, and the lowest
was 16 degrees F on January 11, 1849 (22).

A cool, moist wind from the Pacific enters the
northern and central parts of the county through the
Carquinez Strait gap. As a result, the county has
slightly lower average summer temperatures and a
longer frost-free period than is typical in areas directly
to the south. A high-pressure system in summer
occasionally produces heat waves that usually last 3 to
5 days (27). Low humidity makes these heat waves
more tolerable.

Growing degree days are shown in table 1. During
the month, growing degree days accumulate by the
amount that the average temperature each day exceeds
a base temperature (50 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.

Table 2 shows probable dates of the first freeze in
fall and the last freeze in spring at Stockton, Tracy-
Carbona, and Lodi. Table 3 provides data on length of
the growing season. The growing season, or the
average period between the last day with a specified
temperature in spring and the first in fall, varies widely
from year to year. Based on a temperature of 32
degrees F, the growing season ranges from 200 to 275
days.

The average annual precipitation in the survey area
is shown in figure 3 (6). Precipitation is lowest, 8 to 12
inches, south of Stockton and north of the Coast
Range, primarily because of the rain shadow effect of
the Coast Range. It increases to a maximum of 18

inches north of Stockton and at the higher elevations of
the Coast Range. About 90 percent of the total annual
rainfall falls between November and April. Of this, about
55 percent falls in December, January, and February.
About 1 percent of the average annual rainfall falls
during June, July, and August. The highest annual
rainfall recorded at Stockton was 25.5 inches in 1982,
and the lowest was 5.6 inches in 1976. Because winter
and spring storm systems are moderated by the Coast
Range, intense rainfall is rare in San Joaguin County.
The highest 1-day precipitation was 3.13 inches in
September of 1918, and the highest 1-hour rainfall was
0.86 inches in March of 1978 (22). Snowfall is rare
hecause the Pacific storms that bring rainfall to this
area are associated with above-freezing temperatures
at sea level.

Thunderstorms and hailstorms occur infrequently in
San Joaquin County, and toernadoes occur virtually
never. Most thunderstorms occur late in winter or early
in spring. They occasionally occur in summer. The
average number of thunderstorms is 3 or 4 per year
(21).

Humidity is high during the moist winter months but
becomes quite low on hot summer afternoons. Because
of the low humidity, the evapotranspiration rate is high
during the growing season and soil moisture reserves
are depleted rapidly. Potential evapotranspiration for a
growing season above 32 degrees F is the rate at
which water is lost to the atmosphere from a soil that
has a permanent plant cover. Potential
evapotranspiration is about 29 inches at Stockton, 27
inches ai Lodi, and 30 inches at Tracy. Actual
evapotranspiration from a scil that is not irrigated and
that has the capacity to hold 4 inches of available water
in ithe root zone is about 12 inches at Ledi and Tracy
and 11 inches at Stockton. It is considered to be more
than 9 but less than 12 inches for interpretations
relating to dryland crops (3).

Late in fall and early in winter, cold air from the
surrounding mountains and radiational cooling result in
fog under stable atmospheric conditions. Under these
conditions, the fog can persist for days or weeks during
December and January. At Stockton, dense fog occurs
during some part of the day on an average of 43 days
of the year. Lighter fogs that dissipate early in the day
are common during cool, wet periods, especially along
the rivers and sloughs.

Table 4 provides data on windspeed in the survey
area as recorded at the Stockton Airport Weather
Station (21). The average windspeed is about 8 miles
per hour. The prevailing wind is from the northwest
during all periods, including the growing season. High
winds occur infrequently and are usually associated
with the passage of Pacific storm systems in winter.
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These winds rarely damage crops during the growing
season. Coarse textured soils and organic soils are
subject to soil blowing in the spring, when the surface is
bare and loose.

Stockton has an average of about 184 clear days, 75
partly cloudy days, and 105 cloudy days annually (22).

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
misceltaneous areas and their tocation and a discussion
of their suitability, limitations, and management for
specified uses. Soil scientists observed the steepness,
length, and shape of slopes; 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 the sequence of natural layers, or
horizons, in a soil. The profile extends from the surface
down into the unconsolidated material in which the soll
formed. The unconsolidated material is devoid of roots
and other living organisms and has not been changed
by other biological activity.

The so0ils in the survey area occur 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 landscape or with a segment of the
landscape. By observing the soils in the survey area
and relating their position to specific segments of the
landscape, a soil scientist develops a concept, or
model, of how the soils were formed. Thus, during
mapping, this model enables the scil scientist to predict
with a considerable degree of accuracy the kind of scil
or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge
into one another as their characteristics gradualiy
change. To construct an accurate scil map, however,
soil scientists must determine the boundaries between
the soils. They can cbserve only a limited number of
soil profiles. Nevertheless, these observations,
supplemented by an understanding of the soil-
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 soil 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). Taxanomic 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. 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
ihe soil properties to determine the expected behavior
of the soils under different uses. Interpretations for all of
the soils are field tested through cbservation of the soils
in different uses 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. Far 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
s0il properties bul also on such variables as climate
and biological activity. Soil conditions are predictable
over long periads 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 assure that a high water
fable will always be at a specific level in the soil on a
specific date.

After soil scientists located and identified the
significant naturai bodies of soil in the survey area, they
drew the boundaries of these badies 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 houndaries
accurately.
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The general soil map at the back of this publication
shows the broad areas that have a distinctive pattern of
soils, relief, and drainage. Each map unit on the general
soil map is a unigue natural landscape. Typically, it
consists of one or more major soils and some minor
soils or miscellaneous areas. It is named for the major
soils. The soils making up one 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

Nearly Level Soils on Deltas and Flood Plains

The soils in this group are in the lowest positions in
the county. They are in the Delta area in the western
part of the county and along rivers and creeks in the
eastern part. Elevation ranges from about 20 feet below
sea level on Mandeville Island to 100 feet above sea
level in an area along Dry Creek at the northeastern
county line. These soils are protected by levees or are
subject to flooding. The levees should be periodically
checked, and a proper maintenance program should be
developed. Drainage ditches and pumps are needed in
most areas to maintain the water table below the
rooting depth of crops. The average annual precipitation
is 12 to 14 inches, and the average annual air
temperature is 60 degrees F. The average frost-free
period is 270 days.

These soils are very deep and are very poorly
drained to well drained. Most have a high water table.
Both mineral and organic soils are in this group. The
surface layer of the soils on deltas is dominantly muck
or moderately fine textured, mucky material. The
surface layer of the soils on flood plains generally is

moderately coarse textured to moderately fine textured.
These soils are used mainly for irrigated crops. Some
areas are used for wildlife habitat or homesite
development.
Four map units are in this group. They make up
about 25 percent of the survey area.

1. Rindge-Kingile-Ryde

Very poorly drained, organic soils and very poorly
drained, highly organic, moderately fine textured, mineral
soils, all of which are very deep and have been partially
drained; on deltas and flood piains

This map unit is on deltas and flood plains aiong
tivers in the Sacramento-San Joaquin Delta area. It is
at elevations near and below sea level. The soils
formed in hydrophytic plant remains and in alluvium
derived from mixed rock sources. The construction of
levees has reduced the hazard of flooding. A high water
table is regulated by pumping water from drainage
ditches into the adjacent sloughs and rivers.

This unil makes up about 11 percent of the survey
area. It is aboul 48 percent Rindge and similar soils, 22
percent Kingile and similar soils, 15 percent Ryde and
similar soils, and 15 percent components of minor
extent.

The organic Rindge soils are on deltas. Slope ranges
from O 1o 2 percent. Typically, the surface layer and
underlying material are muck. A high water table is at a
depth of 3 to 4 feet and is regulated by pumps. The
hazard of soil blowing is severe. The soils are subject
to rare flooding.

The organic Kingile soils are on deltas. Slope ranges
from 0 to 2 percent. Typically, the surface layer is
muck. The underlying material is moderately fine
textured and fine textured. A high water table is at a
depth of 3 to 4 feet and is regulated by pumps. The
hazard of soil blowing is severe. The soils are subject
to rare flocding.

The highly organic, mineral Ryde soils are on deltas
and flood plains. Slope ranges from 0 to 2 percent.
Typically, the surface layer is moderately fine textured.
The underlying material is moderately fine textured or is
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peat. A high water table is at a depth of 3 to 4 feet and
is regulated by pumps. The soils are subject o rare
flooding.

Minor in this unit are Fluvaquents and the ltanc and
Valdez soils. Fluvaquents are frequently flooded and
are in the main water channels. Itano and Valdez soils
are poorly drained and are slightly higher on the
landscape than the Rindge and Kingile soils. They do
not have a high content of organic matter in the surface
layer.

Areas of this unit are used mainly as irrigated
cropland. The major soils are suited to irrigated crops.
Limitations include depth to the high water table and
subsidence. Scil blowing is the main hazard on the
Rindge and Kingile soils. Flooding and seepage are
additional hazards. Slow permeability is a limitation in
the Kingile scils. The soils are commonly subirrigated.
The growth of most perennial, deep-rooted crops is
limited by the high water table.

2. Peltier-Egbert

Poorly drained, highly organic, moderately fine textured
soils that are very deep and have been partially drained;
on deltas and flood plains

This map unit is on flood plains and deltas in the
Sacramento-San Joaquin Delta area. It is at elevations
near and below sea level. The scils formed in alluvium
derived from mixed rock sources and have a high
content of hydrophytic plant remains in some areas.
The construction of levees has reduced the hazard of
flooding. A high water table is regulated by pumping
water from drainage ditches into the adjacent sloughs
and rivers.

This unit makes up about 6 percent of the survey
area. It is about 46 percent Peltier and similar soils, 41
percent Egbert and similar soils, and 13 percent
components of minor extent. The major components do
not occur together in all of the delineations.

The highly organic, mineral Peltier soils are on flood
plains and deitas. Slope ranges from 0 to 2 percent.
Typically, the surface layer and subsoil are mucky and
moderately fine textured. The underlying materiat is fine
textured. The shrink-swell potential is high. A high water
table is at a depth of 3 to 4 feet and is regulated by
pumps. The soils are subject to rare floeding.

The mineral Egbert soils are on flood plains. Slope
ranges from O to 2 percent. Typically, the surface layer
is mucky and moderately fine textured. The underlying
material is stratified and is moderately fine textured and
fine textured. The shrink-swell potential is high. A high
water table is at a depth of 3 to 6 feet and is regulated
by pumps. The soils are subject to rare flooding.

Minor in this unit are the Dello, Grangeville, and
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Valdez soils and Urban land. Dello soils are very poorly
drained and rapidly permeable. Grangeville soils are
somewhat poorly drained and moderately rapidly
permeable. Valdez soils are moderately slowly
permeable. All of the minor soils are slightly higher on
the landscape than the Peltier and Egbert soils. Urban
land is covered by streets, parking lots, buildings, and
other structures.

Areas of this unit are used mainly as irrigated
cropland. A few areas are used for urban development.
The major soils are suited to irrigated crops. Limitations
include depth to the high water table, subsidence, and
slow permeability. Soil blowing is a hazard. Flooding
and seepage are additional hazards. The major soils
are commonly subirrigated. The growth of maost
perennial, deep-rooted crops is limited by the high
water table.

Where this unit is used for urban development, the
main limitations are depth to the high water table,
subsidence, slow permeability, a high shrink-swell
potential, and low strength. The main hazard is rare
flooding. Onsite sewage disposal is difficult because of
the slow permeabitity and the high water table and may
cause contamination of the ground water. Structural
damage can result from the high shrink-swell potential,
low strength, and subsidence. These limitations should
be considered when foundations, buildings, and roads
are designed. Dikes and channels that have outlets for
floodwater can protect buildings from flooding.

3. Merritt-Grangeville-Columbia

Poorly drained and somewhat poorly drained, moderately
coarse textured and moderately fine textured soils that
are very deep and have been partially drained or
drained; on flood plains

This map unit is on low flood plains adjacent to the
San Joaquin River and in the channels and sloughs
adjacent to the Sacramento-San Joaquin Delta area.
The soils formed in alluvium derived from granitic or
mixed rock sources. The construction of levees has
reduced the hazard of flocding. Drainage has been
improved in most areas by pumps and reclamation
projects.

This unit makes up about 7 percent of the survey
area. It is about 43 percent Merritt and similar soils, 21
percent Grangeville and similar soils, 18 percent
Columbia and similar soils, and 18 percent components
of minor extent. The major components do not occur
together in all of the delineations.

Merritt soils are poorly drained. Slope ranges from 0
to 2 percent. Typically, the surface layer is moderately
fine textured. The subsoil is medium textured and
moderately fine textured. The underlying layers are
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moderately coarse textured. A high water table is at a
depth of 4 to 6 feet and is regulated by pumps. The
soils are subject to rare or occasional flooding.

Grangeville soils are somewhat poorly drained. Slope
ranges from O to 2 percent. Typically, the surface layer
is moderately coarse textured. The underlying material
is stratified and is coarse textured to medium textured.
A high water table is at a depth of 4 to 6 feet and is
regulated by pumps. The soils are subject to rare
flooding.

Columbia soils are somewhat poorly drained. Slope
ranges from 0 to 2 percent. Typically, the surface layer
is moderately coarse textured. The underlying material
is stratified and is coarse textured to medium textured.
A high water table is at a depth of 3 to 5 feet, or
drainage measures have lowered the apparent water
table to a depth of 5 feet or more. The soils are rarely
flooded to frequently flooded.

Minor in this unit are the Dello, Egbert, and Ryde
sails. Dello soils are very poorly drained, are coarse
textured, and are in the same landscape positicn as the
major soils. Egbert soils are moderately fine textured
and fine textured throughout. Ryde soils are very poorly
drained and have a high organic matter content. The
Egbert and Ryde soils are slightly lower on the
landscape than the surrounding major soils.

Areas of this unit are used mainly as irrigated
cropland or for homesite development. The major soils
are suited to irrigated crops. Limitations include depth to
the high water table in most areas. The main hazard is
occasional or frequent flooding in areas that are not
protected by levees. In some areas the underlying
layers in the Columbia soils are slowly permeable. The
growth of most perennial, deep-rooted crops is limited
by the high water table.

Where this unit is used for homesite development,
the main limitation is depth to the high water table. The
main hazard is rare, occasional, or frequent flooding in
some areas. Onsite sewage disposal is difficult because
of the high water table and may cause contamination of
the ground water. Dikes and channels that have outlets
for floodwater can protect buildings from flooding.

4. Columbia-Vina-Coyotecreek

Somewhat poorly drained and well drained, moderately

coarse textured and medium textured soils that are very
deep and are subject to flooding or protected by levees;
on flood plains

This map unit is on high flood plains, primarily
adjacent to the Mokelumne River, Dry Creek, and the
Calaveras River. The soils formed in alluvium derived
from mixed rock sources. The construction of levees
has reduced the hazard of fleeding in some areas.

13

Drainage has been improved in areas near the lower
reaches of Dry Creek and the Mokelumne River.

This unit makes up about 1 percent of the survey
area. It is about 38 percent Columbia and similar soils,
22 percent Vina and similar soils, 21 percent
Coyotecreek and similar soils, and 19 percent
components of minor extent. The major components do
not occur together in all of the delineations.

Columbia soils are somewhat poorly drained. A
drainage system has lowered the apparent water table
to a depth of 3 to 5 feet or more. Slope ranges from
to 2 percent. Typically, the surface layer is moderately
coarse textured. The underlying material is stratified
and is coarse textured to medium textured. The soils
are subject to rare or occasional flooding.

Vina soils are well drained. Slope ranges from 0 to 2
percent. Typically, the surface layer is moderately
coarse textured. The underlying material is medium
texiured. The soils are subject to rare flocding.

Coyotecreek soils are well drained. Slope ranges
from 0 1o 2 percent. Typically, the surface layer is
medium textured. The underlying material is medium
textured and moderately fine textured. The soils are
subject to occasional flooding.

Minor in this unit are Xerofluvents; Cosumnes,
Guard, and Merritt soils; and areas of Dumps, tailings,
and Pits, gravel. Cosumnes soils are moderately fine
textured in the upper part and fine textured in the lower
part. Guard and Merritt soils are poorly drained.
Xerofluvents are frequently flooded. All of these soils
are in the lower landscape positions, downstream from
the major soils. Dumps are smoothed or uneven
accumulations of tailings. Without major reclamation,
they cannot support plants. Pits are open excavations
from which soil has been removed and in which other
material that supports few or no plants has been
exposed.

Areas of this unit are used mainly as irrigated
cropland. A few areas are used for homesite
development or wildlife habitat. The major soils are
suited to irrigated crops. Limitations include depth to the
high water table in some areas. The main hazard is
occasional flooding in areas that are not protected by
levees. The growth of most perennial, deep-rooted
crops is limited by the high water table.

Where this unit is used for homesite deveiopment,
the main Jimitation is depth to the water table in some
areas. The main hazard is rare or occasional flooding.
Onsite sewage disposal is difficult in some areas
because of the high water table and may cause
contamination of the ground water. Dikes and channels
that have outlets for floodwater can protect buildings
from flooding.
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Nearly Level Soils in Basins and on Basin Rims

The soils in this group are in low positions on the
landscape, primarily in the central part of the county.
Elevation ranges from about 5 feet below sea level near
Thornton to 200 feet above sea level near Farmington.
Levees have been constructed in some areas to control
floodwater. They should be periodically checked, and a
proper maintenance program should be deveioped.
Drainage ditches and pumps are needed to maintain
the water table below the rooting depth of crops. The
average annual precipitation is 10 to 14 inches, and the
average annual air temperature is 60 degrees F. The
average frost-free period is 250 to 300 days.

These soils are deep or moderately deep to a
cemented hardpan or are very deep. They are poorly
drained to moderately well drained. Depth to the high
water table is commonly more than 5.0 feet but ranges
from 1.5 to 5.0 feet in some areas. The soils in basins
have a moderately fine textured or fine textured surface
layer and a high shrink-swell potential. The soils on
basin rims have a moderately coarse textured or
moderately fine textured surface layer and commonly
have a hardpan.

These soils are used mainly for irrigated crops or
pasture. A few areas are used for homesite
development.

Three map units are in this group. They make up
about 18 percent of the survey area.

5. Willows-Pescadera

Poorly drained, moderately fine textured and fine
lextured, saline-sodic soils that are very deep and have
been partially drained, in basins

This map unit is in basins in the southwestern part of
the county. It is in two long and narrow areas south of
the San Joaquin River. The soils formed in alluvium
derived from mixed or sedimentary rock sources.
Levees have been constructed to control floodwater
from the San Joaquin River. Also, drainage systems
have been installed.

This unit makes up about 1 percent of the survey
area. It is about 61 percent Willows and similar soils, 20
percent Pescadero and similar soils, and 19 percent
components of minor extent.

Willows soils have a slope of 0 to 2 percent.
Typically, the surface layer and underlying material are
fine textured. The soils are calcareous and saline-sodic
throughout. The shrink-swell potential is high. A high
water table is at a depth of 4 to 6 feet. It is regulated by
drainage systems in some areas. The soils are subject
to rare flooding.

Soil Survey

Pescadero soils have a slope of 0 to 2 percent.
Typically, the surface layer is moderately fine textured.
The subsoil is fine textured, and the underlying material
is moderately fine textured. The soils are calcareous
and saline-sodic throughout. The shrink-swell potential
is high. A high water table is regulated at a depth of 3
to 6 feet by drainage systems. The soils are subject to
rare flooding.

Minor in this unit are the Capay, Merritt, and Vernalis
soils. These soils are not calcareous or saline-sodic
throughout. Capay soils are in the higher interfan
basins. Merritt soils are on the lower flood plains.
Vernalis soils are on the higher alluvial fans.

Areas of this unit are used mainly as irrigated
cropland. A few areas are used for homesite
development. The major soils generally are suited to
irrigated crops, but they are poorly suited to most
perennial, deep-rooled crops. Limitations include saline-
sodic conditions, depth to the high water table, and very
slow permeability. Intensive management is required to
reduce salinity and maintain productivity.

Where this unit is used for homesite development,
the main limitations are very slow permeability, a high
shrink-swell potential, low strength, depth to the high
water table, and saline-sodic conditions. The main
hazard is rare flooding. Onsite sewage disposal is
difficuit because of the very slow permeability and the
high water table and may cause contamination of the
ground water. Structural damage can result from the
high shrink-swell potential and low strength. These
limitations shouid be considered when foundations,
buildings, and roads are designed. The plants selected
for landscaping should be those that are adapted to
saline-sodic conditions. Dikes and channels that have
outlets for floodwater can protect buildings from
flooding.

6. Jacktione-Hollenbeck-Stockton

Somewhat poorly drained and moderately welf drained,
fine textured soils that are moderately deep and deep to
a cemented hardpan and that have been drained in
some areas, on basin rims and in basins

This map unit is in basins and on basin rims in the
central part of the county. The soils formed in alluvium
derived from mixed rock sources. Levees have been
constructed in some areas to control floodwater. They
are used in conjunction with drainage ditches to reduce
wetness.

This unit makes up about 13 percent of the survey
area. 11 is about 46 percent Jacktone and similar soils,
21 percent Hollenbeck and similar soils, 20 percent
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Stockton and similar soils, and 13 percent components
of minor extent.

Jacktone soils are in basins. They are 20 to 40
inches deep to a cemented hardpan and are somewhat
poorly drained. Slope ranges from 0 to 2 percent.
Typically, the surface layer is fine textured. The subsoil
is moderately fine textured. The shrink-swell potential is
high. Depth to the water table is more than 5 feet. The
soils are subject to rare flooding.

Hollenbeck soils are on basin rims. They are 40 to 60
inches deep to a cemented hardpan and are moderately
well drained. Slope ranges from @ to 2 percent.
Typically, the surface layer is fine textured. The subsoil
is fine textured and moderately fine textured. The
shrink-swell potential is high. The soils are subject to
rare flooding.

Stockton soils are in basins. They are 40 to 60
inches deep to a cemented hardpan and are somewhat
poorly drained. Slope ranges from O to 2 percent.
Typically, the surface layer is fine textured. The subsoil
is fine textured and moderately fine textured. The
shrink-swell potential is high. Depth to the water table is
more than 5 feet. The scils are subject to rare flooding.

Minor in this unit are the Archerdale soils and Urban
land. Archerdale soils are well drained and are on the
higher fan terraces. Urban land is covered by streets,
parking lots, buildings, and other structures.

Areas of this unit are used mainly as irrigated
cropland or pasture. A few areas are used for homesite
development. The major soils are suited to irrigated
crops and pasture. Limitations include slow permeability
and depth to the hardpan. In most areas the growth of
perennial, deep-rooted crops is limited by the hardpan.

Where this unit is used for homesite development,
the main limitations are slow permeability, a high shrink-
swell potential, low strength, and depth to the hardpan.
The main hazard is rare flooding. Onsite sewage
disposal is difficult because of the slow permeability and
the hardpan. Structural damage can result from the high
shrink-swell potential and low strength. These
limitations should be considered when foundations,
buildings, and roads are designed. Dikes and channels
that have outlets for floodwater can protect buildings
from flooding.

7. Guard-Devries-Rioblancho

Poorly drained and somewhat poorly drained, moderately
coarse textured and moderately fine textured soils that
are moderately deep to a cemented hardpan or are very
deep and that have been drained in most areas; on
basin rims

This map unit is on basin rims along the eastern
edge of the Sacramento-San Joaquin Delta area. The
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soils formed in alluvium derived from mixed rock
sources. Levees have been constructed to control
floodwater. They are used in conjunction with drainage
ditches and pumps 1o reduce wetness.

This unit makes up about 4 percent of the survey
area. It is about 43 percent Guard and similar soils, 30
percent Devries and similar soils, 18 percent
Rioblancho and similar soils, and 9 percent components
of minor extent.

Guard soils are very deep and poorly drained. Slope
ranges from O to 2 percent. Typically, the surface layer
and underlying material are moderately fine textured.
The soils are calcareous throughout and have weakly
cemented layers below a depth of 15 inches. A high
water table is at a depth of 1.5 to 3.0 feet in most
areas, but it has been lowered to a depth of more than
5.0 feel in areas where water from drainage ditches is
pumped into the adjacent sloughs and rivers. The soils
are subject to rare flooding.

Devries soils are 20 to 40 inches deep to a cemented
hardpan and are somewhat poorly drained. Slope
ranges from 0 to 2 percent. Typically, the surface layer
and subsoil are moderately coarse textured. Depth to
the waier table is more than 5 feet. The soils are
subject to rare flooding.

Rioblancho soils are 20 to 40 inches deep to a
cemented hardpan and are somewhat poorly drained.
Slope ranges from 0 to 2 percent. Typically, the surface
layer is moderately fine textured. The subsoil is
moderately fine textured and moderately coarse
textured. Depth to the water table is more than 6 feet.
The soils are subject to rare flooding.

Minor in this unit are the Dello soils and Urban land.
Delio soils are very poorly drained and are in the lower
landscape positions. Urban land is covered by streets,
parking lots, buildings, and other structures.

Areas of this unit are used mainly as irrigated
cropland or pasture. A few areas are used for homesite
development. The major soils are suited to irrigated
crops and pasture. Limitations include depth to the
hardpan in the Devries and Rioblancho soils and a low
available water capacity in the Devries soils. Guard
soils are limited by depth to the high water table, slow
permeability, and weakly cemented layers. The growth
of most perennial, deep-rooted crops is limited by the
high water table or the hardpan.

Where this unit is used for homesite development,
the main limitations are depth to the high water table
and the hardpan. The main hazard is rare flooding.
Onsite sewage disposal is difficult because of depth to
the hardpan and the high water table and may cause
contamination of the ground water. Dikes and channels
that have outlets for floodwater can protect buildings
from flooding.
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Nearly Level Soils in Interfan Basins and on Aluvial
Fans, Low Fan Terraces, Stream Terraces, and
Dunes

The sails in this group are in intermediate landscape
positions in the southwestern, southern, central, and
-northern parts of the county. Elevation ranges from
about 10 feet near Thornton to 400 feet near Clements.
The average annual precipitation is 10 to 16 inches, the
average annual air temperature is 60 degrees F, and
the average frost-free period is 260 to 270 days.

These soils are very deep in most areas but are
deep to a cemented hardpan in some areas. They are
moderately well drained to somewhat excessively
drained. The surface layer is coarse textured to fine
textured. The texture remains nearly uniform with
increasing depth. Some areas are subject to rare
flooding.

These soils are used mainly for irrigated crops. A few
areas are used for homesite development.

Five map units are in this group. They make up
about 31 percent of the survey area.

8. Capay

Moderately well drained, fine textured soifs that are very
deep and have been subject to artificial wetness; mainly
in interfan basins

This map unit is in the southwestern part of the
county. The soils formed in alluvium derived from mixed
rock sources. As a result of the application of irrigation
water, a high water table is at a depth of 2 to 4 feet.
Drainage systems that require continual maintenance
have been used to lower the water table to a depth of 4
to 6 feet.

This unit makes up about 2 percent of the survey
area. It is about 95 percent Capay and similar soils and
5 percent components of minor extent.

Capay soils have a slope of 0 to 2 percent. Typically,
the surface layer and underlying material are fine
textured. The soils are cafcareous below a depth of 20
inches. The shrink-swell potential is high. An artificial
high water table is maintained at a depth of 4 to 6 feet
by drainage systems. The soils are subject to rare
flooding.

Minor in this unit are the Stomar and Vernalis soils.
These soils are well drained and are in the higher
positions on fans.

Areas of this unit are used mainly for irrigated crops.
A few areas are used for homesite development. The
Capay soils are suited to irrigated crops. Limitations
include slow permeability and depth to the high water
table. The growth of most perennial, deep-rooted crops
is limited by the high water tabie.

Where this unit is used for homesite development,

Soil Survey

the main limitations are slow permeability, a high shrink-
swell potential, low strength, and depth to the high
water table. Onsite sewage disposal is difficult because
of the slow permeability and high water table and may
cause contamination of the ground water. Structural
damage can result from the high shrink-swell potential
and low strength. These limitations should be
considered when foundations, buildings, and roads are
designed.

9. Capay-Stomar-Zacharias

Moderately welf drained and well drained, moderately
fine textured, gravelly moderately fine textured, and fine
textured soifls that are very deep, in interfan basins and
on alluvial fans and stream terraces

This map unit is in interfan basins and on alluvial
fans and stream terraces in the southwestern part of the
county. The scils formed in alluvium derived from
sedimentary and mixed rock sources.

This unit makes up about 6 percent of the survey
area. It is about 53 percent Capay and similar soils, 26
percent Stomar and similar soils, 14 percent Zacharias
and similar soils, and 7 percent components of minor
extent.

Capay soils are in interfan basins. They are
moderately well drained. Slope ranges from 0 to 2
percent. Typically, the surface layer, subsoil, and
underlying material are fine textured. The soils are
calcareous below a depth of 20 inches. The shrink-swell
potential is high.

Stomar soils are on alluvial fans. They are well
drained. Slope ranges from 0 to 2 percent. Typically,
the surface layer is moderately fine textured. The
subsoil is fine textured and moderately fine textured.
The soils are calcareous below a depth of 17 inches.
The shrink-swell potential is high.

Zacharias soils are on alluvial fans and stream
terraces. They are well drained. Slope ranges from 0 to
2 percent. Typically, the surface layer is gravelly and
moderately fine textured. The subsoil is gravelly and
moderately fine textured and medium textured.

Minor in this unit are areas of Pits, gravel, and Urban
land. Piis are open excavations from which soil has
been removed and in which other material that supports
few or no plants has been exposed. Urban land is
covered by streets, parking lots, buildings, and other
structures.

Areas of this unit are used mainly as irrigated
cropland. A few areas are used for homesite
development or dryland grain crops. The major soils are
suited to irrigated crops. Limitaticns include slow
permeability in the Capay and Stomar soils. The growth
of perennial, deep-rooted crops is limited by the high
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water table in some areas of the Stomar and Capay
soils.

Where this unit is used for homesite development,
the main limitations are slow permeability, a high shrink-
swell potential, and low strength in areas of the Capay
and Stomar soils and moderately slow permeability, a
moderate shrink-swell potential, and low strength in
areas of the Zacharias soils. The restricted permeability
should be considered when onsite sewage disposal
systems are designed. Structural damage can result
from the shrink-swell potential and low strength. These
timitations should be considered when foundations,
buildings, and roads are designed.

Where this unit is used for dryland grain crops, the
main limitation is low rainfall. The amount of
precipitation is not sufficient for annual cropping.

10. Delhi-Veritas-Tinnin

Moderately well drained to somewhat excessively
drained, coarse textured and moderately coarse textured
soils that are deep to a cemented hardpan or are very
deep,; on dunes, alluvial fans, and low fan terraces

This map unit is on dunes, low fan terraces, and
alluvial fans along the Stanislaus River in the southern
and southeastern parts of the county. The soils formed
in alluvium derived from granitic and mixed rock
SOUrces.

This unit makes up about 10 percent of the survey
area. It is about 35 percent Dethi and similar soils, 26
percent Veritas and similar soils, 22 percent Tinnin and
similar soils, and 17 percent components of minor
extent.

Deihi soils are on dunes that have been leveled.
They are very deep and somewhat excessively drained.
Slope ranges from 0 to 2 percent. Typically, the surface
layer and underlying material are coarse textured. The
hazard of sail blowing is severe.

Veritas soils are on low fan terraces. They are 40 to
60 inches deep to a cemented hardpan and are
moderately well drained. Slope ranges from 0 to 2
percent. Typically, the surface layer and subsoil are
moderately coarse textured. The soils are subject to
rare flooding.

Tinnin soils are on low fan terraces and alluvial fans.
They are very deep and well drained. Slope ranges
from 0 to 2 percent. Typically, the surface layer and
undertying material are coarse textured. The hazard of
soil blowing is severe. The soils are subject to rare
flooding.

Minor in this unit are the Bisgani, Manteca, and
Merritt soils and Urban land. Bisgani soils are poorly
drained and are on the lower alluvial fans. Manteca
50ils are moderately deep to a cemented hardpan and
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are in landscape positions similar to those of the Veritas
soils. Merritt soils are poorly drained and are on flood
plains. Urban land is covered by streets, parking lots,
buildings, and other structures.

Areas of this unit are used mainly as irrigated
cropland. A few areas are used for homesite
development. The major soils are suited to irrigated
crops. Limitations include depth to the hardpan in the
Veritas soils and a low available water capacity in the
Delhi and Tinnin soils. The growth of deep-rooted crops
is limited by the hardpan in the Veritas soils. The main
hazard is soil blowing.

Where this unit is used for homesite development,
the Veritas soils are limited by depth to the hardpan.
Delhi soils are limited by rapid permeability. The main
hazard in areas of the Tinnin and Veritas soils is rare
flooding. The suitability of the Veritas soils for onsite
sewage disposal can be improved by ripping the
hardpan. In areas used for onsite sewage disposal,
rapid permeability in the Delhi and Tinnin soils and in
Veritas soils in which the hardpan has been ripped can
result in contamination of the ground water. Dikes and
channels that have outlets for floodwater can protect
buildings from flooding.

11. Archerdale-Cogna-Finrod

Moderately well drained and well drained, medium
textured and moderately fine texfured soils that are deep
t0 a cemented hardpan or are very deep; on alluvial fans
and low fan terraces

This map unit is on alluvial fans and low fan terraces
along the Calaveras River in the central part of the
county. The soeils formed in alluvium derived from mixed
rock sources.

This unit makes up about & percent of the survey
area. It is about 37 percent Archerdale and similar soils,
30 percent Cogna and similar soils, 18 percent Finrod
and similar soils, and 15 percent components of minor
extent. The major components do not occur together in
all of the delineations.

Archerdale soils are very deep and well drained.
Slope ranges from O to 2 percent. Typically, the surface
layer is moderately fine textured, and the subsoil is fine
textured. The shrink-swell potential is high. The soils
are subject to rare flooding.

Cogna soils are very deep and well drained. Slope
ranges from 0 to 2 percent. Typically, the surface layer
is medium textured. The subsoil and underlying material
are moderately fine textured and medium textured. The
soils are subject to rare flooding.

Finrod soils are 40 to 60 inches deep to a cemented
hardpan and are moderately well drained. Slope ranges
from O to 2 percent. Typically, the surface layer is
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moderately fine textured, and the subsoil is fine
textured. The shrink-swell potential is high. The soils
are subject to rare flooding.

Minor in this unit are the Boggiano, Columbia, Galt,
Hicksville, Hollenbeck, and Vignolo soils. Boggiano soils
are moderately well drained and moderately fine
textured. They are in landscape positions similar to
those of the major soils. Galt soils are moderately deep
to a cemented hardpan and are fine textured. They are
in the lower basins. Columbia soils are somewhat
poorly drained and are adjacent to the major streams.
Hicksville soils are occasionally flooded and are in
dissected drainageways. Hollenbeck soils are
moderately well drained and are in the lower basins.
They are fine textured. Vignolo soils are moderately
deep to a cemented hardpan. They are moderately well
drained and are in the lowest positions on fan terraces.

Areas of this unit are used mainly as irrigated
cropland. A few areas are used for homesite
development. The major soils are suited to irrigated
crops. Limitations include slow permeability in the
Archerdale and Finrod soils and depth to the hardpan in
the Finrod soits. The growth of perennial, deep-rooted
crops is limited by the hardpan.

Where this unit is used for homesite development,
the Archerdale and Finrod soils are limited by low
strength, slow permeability, and a high shrink-swell
potential. Depth to the hardpan is a limitation in some
areas. The main hazard is rare flooding. The restricted
permeability should be considered when onsite sewage
disposal systems are designed. Structural damage can
result from the high shrink-swell potential and low
strength. These limitations should be considered when
foundations, buildings, and roads are designed. Dikes
and channels that have outlets for floodwater can
protect buildings from flooding.

12. Tokay-Acampo

Moderately well drained and well drained, moderately
coarse texiured soils that are deep to a cemented
hardpan or are very deep; on low fan terraces

This map unit is on low fan terraces along the
Mokelumne River in the northern part of the county. The
s0ils formed in alluvium derived from granitic rock
sources.

This unit makes up about 7 percent of the survey
area. It is about 58 percent Tokay and similar soils, 26
percent Acampo and similar soils, and 16 percent
components of minor extent.

Tokay soils are very deep and well drained. Slope
ranges from 0 to 2 percent. Typically, the surface layer
and subsoil are moderately coarse textured.

Acampo soils are 40 to 60 inches deep fo a hardpan
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and are moderately well drained. Slope ranges from 0
to 2 percent. Typically, the surface layer and subsoil are
moderately coarse textured.

Minor in this unit are the Columbia and Tujunga soils
and Urban land. Columbia soils are somewhat poorly
drained and are on flood plains. Tujunga soils are
somewhat excessively drained and are on flood plains
and in channel remnants. Urban land is covered by
streets, parking lots, buildings, and other structures.

Areas of this unit are used mainly as irrigated
cropland. A few areas are used for homesite
development. The major soils are suited to irrigated
crops. Limitations include depth to the hardpan in the
Acampo soils. The growth of deep-rooted crops is
limited by the hardpan.

Where this unit is used for homesite development,
the main limitation is depth to the hardpan in the
Acampo solls. The suitability for onsite sewage disposal
can be improved by ripping the hardpan.

Nearly Level to Undulating Soils on Low Terraces

The soils in this group are in the northern and
southeastern parts of the county. Elevation ranges from
about 20 to 150 feet. The average annual precipitation
is 14 10 16 inches, and the average annual air
temperaiure is 60 degrees F. The average frost-free
period is 250 to 275 days.

These soils are moderately deep to a cemented
hardpan or are very deep. They are moderately well
drained and well drained. The moderately deep soils
have a moderately coarse textured or medium textured
surface layer and have a claypan with a high shrink-
swell potential. The claypan is underlain by a hardpan.

These soils are used mainly for livestock grazing,
irrigated crops, or pasture. A few areas are used for
homesite developmenl.

Two map units are in this group. They make up
about 7 percent of the survey area.

13. Madera

Moderately well drained, moderately coarse textured
soifs that are moderately deep to a cemented hardpan;
on low ferraces

This map unit is on low terraces in the southeastern
part of the county. The soils formed in alluvium derived
from granitic rock sources.

This unit makes up about 3 percent of the survey
area. It is about 79 percent Madera and similar soils
and 21 percent components of minor extent.

Madera soils have a slope of 0 to 5 percent.
Typically, the surface layer is moderately coarse
textured. The subsoil is a fine textured claypan, which is
underlain by a hardpan at a depth of 20 to 40 inches.
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The shrink-sweil potential is high in the subsoil. The
soils are subject to rare floading.

Minor in this unit are the Alamo, Chuloak, Exeter,
and Manteca soils. Alamo soils are poorly drained and
are in dissected drainageways. Chuloak soils are very
deep and are on alluvial fans on the highest parts of the
landscape. Exeter and Manteca soils are moderately
well drained and are on the slightly higher terraces.

Areas of this unit are used mainly for livestock
grazing, irrigated crops, or pasture. A few areas are
used for homesite development. The Madera soils are
suited to the vegetation used for livestock grazing. Few
limitations affect this use. The soils generally are suited
to irrigated crops and pasture, but they are poorly
suited to deep-rooted crops. Limitations include depth to
the very slowly permeable claypan, depth to the
hardpan, and a low available water capacity.

Where this unit is used for homesite development,
the main fimitations are depth to the very slowly
permeable claypan, depth to the hardpan, a high shrink-
swell potential, and low strength in the subsoil. The
main hazard is rare flooding. Onsite sewage disposal is
difficult because of the very slow permeability and the
hardpan. Structural damage can result from the high
shrink-swell potential and low strength. These
limitations should be considered when foundations,
buildings, and roads are designed. Dikes and channels
that have outlets for floodwater can protect buildings
from flooding.

14. San Joaquin-Bruella

Moderately well drained and well drained, moderately
coarse textured and medium textured soils that are
moderately deep to a cemented hardpan or are very
deep; on low terraces

This map unit is on low terraces in the nerthern part
of the county. The soils formed in old alluvium derived
from granitic rock sources.

This unit makes up about 4 percent of the survey
area. It is about 72 percent San Joaquin and simitar
soils, 21 percent Bruella and similar soils, and 7 percent
components of minor extent. The major components do
not occur together in all of the delineations,

San Joaquin soils are 20 to 40 inches deep to a
cemented hardpan and are moderately well drained.
Slope ranges from 0 to 8 percent. Typically, the surface
layer is medium textured. The subscil is a fine textured
claypan in the upper part and a hardpan in the lower
part. The shrink-swell potential is high in the subsaoil.

Bruella soils are very deep and are well drained or
moderately well drained. Slope ranges from 0 to 2
percent. Typically, the surface layer is moderately
coarse textured, and the subsoil is moderately fine
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fexiured. in some areas dense, weakly cemented
sediments are at a depth of 40 to 60 inches.

Minor in this unit are the Exeter and Kingdon soils.
Exeter soils are moderately well drained and are in the
same landscape position as the San Joaquin soils.
Kingdon soils are very deep and moderately well
drained and are on the slightly higher fan terraces.

Areas of this unit are used mainly for livestock
grazing, irrigated crops, or pasture. A few areas are
used for homesite development. The major soils are
suited o the vegetation used for livestock grazing. Few
limitations affect this use. The soiis generally are suited
to irrigated crops and pasture, but the San Joaquin soils
are poorly suited to deep-rooted crops. Limitations
include depth to the very slowly permeable claypan,
depth to the hardpan, and a low or very low available
water capacity in areas ot the San Joaquin soils and
slow permeability in the hard substratum in some areas
of the Bruella soils.

Where this unit is used for homesite development,
the main limitations are depth to the very slowly
permeable claypan, depth to the hardpan, the high
shrink-swell potential, and low strength in the subsoil in
areas of the San Joaquin soils and moderately slow or
slow permeability in areas of the Bruella soils. Onsite
sewage disposal is difficult on the San Joaquin soils
because of the very slow permeability and the hardpan.
Structural damage can result from the high shrink-swell
potential and low strength. These limitations should be
considered when toundations, buildings, and roads are
designed.

Nearly Level to Steep Soils on Dissected Terraces,
Fan Terraces, High Terraces, and Hills

The soils in this group are primarily in the eastern
part of the county. A few small areas are at the base of
the Coast Range in the scuthwestern part of the county.
Some of the soils are on the highest terraces in the
county. Elevation ranges from about 80 feet to about
500 feet. The average annual precipitation is 3 to 17
inches, and the average annual air temperature is 60 to
61 degrees F. The average frost-free period is 250 to
275 days.

These soils are shallow, moderately deep, or deep to
a cemented hardpan or are shallow or very deep. They
are moderately well drained and well drained. The
surface layer 1s moderalely coarse textured, moderately
fine textured, or gravelly and medium textured. Most of
the soils have a restrictive layer, such as a fine textured
subseil, claypan, or harapan or weakly cemented
sediments, or are shallow to bedrock.

These soils are used mainly for livestock grazing or
wildlife habitat. A few areas are used for homesite
development, dryland grain crops, or irrigated pasture.
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Four map units are in this group. They make up
about 12 percent of the survey area.

18. Carbona-Pleito

Well drained, moderately fine textured soils that are very
deep; on dissected terraces

This map unit is on uplifted, dissected terraces along
the base of the Coast Range in the southwestern part
of the county. The soils formed in alluvium derived from
mixed rock sources.

This unit makes up less than 1 percent of the survey
area. It is about 76 percent Carbona and similar soils,
21 percent Pleito and similar soils, and 3 percent
components of minor extent.

Carbona soils have a slope of 2 to 8 percent.
Typically, the surface layer and subsoil are moderately
fine textured. The soils are calcareous between depths
of 25 and 60 inches. The shrink-swell potential is high.

Pleito soils have a slope of 2 to 8 percent. Typically,
the surface layer and underlying materiai are
moderately fine textured.

Minor in this unit are the Reiff soils and Xerofluvents,
Reiff soils are medium textured. They are on the lower
alluvial fans. Xerofluvents are occasionally flooded and
are in dissected drainageways.

Areas of this unit are used mainly for livestock
grazing or wildlife habitat. A few areas are used for
dryland grain crops. If irrigation water is available, the
unit can be used for irrigated crops. The major soils are
suited to the vegetation used for livestock grazing. Few
limitations affect this use. The soils are suited to
dryland grain crops. The main limitation is low rainfall.
The amount of precipitation is not sufficient for annual
cropping. Water erosion is a hazard in the more sloping
areas.

16. Cometa-San Joaquin-Rocklin

Moderately well drained, moderately coarse textured
soifs that are moderately deep fo weakly cemented
sediments or a cemented hardpan; on dissected terraces

This map unit is on dissected terraces in the eastern
part of the county. The soils formed in old alluvium
derived from granitic rock sources.

This unit makes up about 4 percent of the survey
area. It is about 37 percent Cometa and similar soils, 30
percent San Joaquin and similar soils, 19 percent
Rocklin and similar soils, and 14 percent components of
minor extent.

Cometa soils are 24 to 40 inches deep to weakly
cemented sediments. Slope ranges from 5 to 15
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percent. Typically, the surface layer is moderately
coarse textured. The subsoil is a fine textured claypan
in the upper part and dense, weakly cemented
sediments in the lower part. The shrink-swell potentiat is
high in the subsoil. The hazard of water erosion is
moderate.

San Joaquin soils are 20 to 40 inches deep to a
cemented hardpan. Slope ranges from 0 to 8 percent.
Typically, the surface layer is moderately coarse
textured. The subsoil is a fine textured claypan in the
upper part and a hardpan in the lower part. The shrink-
swell potential is high in the subsaoil.

Rocklin soils are 20 to 40 inches deep to a cemented
hardpan. Slope ranges from 0 to 5 percent. Typically,
the surface layer is moderately coarse textured. The
subsoil is moderately coarse textured and moderately
fine textured. The hazard of water erosion is moderate
in some areas.

Minor in this unit are the Hicksville and Redding
soils. Hicksville soils are very deep or deep. They are
occasionally flooded and are in dissected
drainageways. Redding soils are gravelly. They are on
the higher terraces.

Areas of this unit are used mainly for livestock
grazing or dryland grain crops. A few areas are used for
homesite development, irrigated pasture, or vineyards.
The major soils are suited to the vegetation used for
livestock grazing. Few limitations affect this use. The
soils are suited to dryland crops. The main limitation is
low rainfall. Water erosion is a hazard in the more
sloping areas. The amount of precipitation is not
sufficient for annual cropping. The soils should be tilled
on the contour or across the slope.

Where this unit is used far homesite development,
the main limitation is depth to the claypan or hardpan.
The Cometa and San Joaquin soils also are limited by a
high shrink-swell potential, low strength, and very slow
permeability. Onsite sewage disposal is difficult
because of the very slow permeability in the Cometa
and San Joaquin soils and the hardpan in the San
Joaquin and Rocklin soils. Structural damage can result
from the high shrink-swell potential and low strength.
These limitations should be considered when
foundations, buildings, and roads are designed.

Where this unit is used for irrigated pasture or
vineyard crops, the main limitation is depth to the
claypan or hardpan. The San Joaquin and Rocklin soils
are limited by a low or very low available water capacity
in some areas. The main hazard is water erosion in the
more sloping areas. The soils should be tilled on the
contour or across the slope.
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17. Pentz-Pardee-Keyes

Moderately well drained and well drained, moderately
coarse textured and gravelly medium textured soils that
are shallow to sandstone, conglomerate, or a cemented
hardpan; on hills and high terraces

This map unit is on hills and high terrace remnants in
the eastern part of the county. The soils formed in
material weathered from basic andesitic, tuffaceous
sandstone and conglomerate.

This unit makes up about 4 percent of the survey
area. It is about 47 percent Pentz and similar scils, 26
percent Pardee and similar soils, 17 percent Keyes and
similar soils, and 10 percent components of minor
extent. The major components do not occur together in
all of the delineations. _

Pentz soils are on hills. They are shallow and well
drained. Slope ranges from 2 to 50 percent. Typically,
the surface layer is moderately coarse textured. The
subsoil is medium textured. It is underlain by
moderately consclidated, basic andesitic sandstone at a
depth of 10 to 20 inches. The hazard of water erosion is
slight or moderate in most areas but ranges from slight
to severe.

Pardee soils are on hills and on high terrace
remnants and dissected terraces. They are shallow and
well drained. Slope ranges from 0 to 15 percent.
Typically, the surface layer is gravelly and medium
textured. The subsoil is very gravelly and moderately
fine textured. It is underlain by andesitic, tuffaceous
conglomerate at a depth of 10 to 20 inches. The hazard
of water erosion is slight or moderate.

Keyes soils are on hills. They are 10 to 20 inches
deep to a cemented hardpan and are moderately well
drained. Slope ranges from 2 to 15 percent. Typically,
the surface layer is gravelly and medium textured. The
subsoil is a gravelly and fine textured claypan in the
upper part and a hardpan in the lower part. The
hardpan is underlain by moderately consolidated, basic
andesitic sandstone. The hazard of water erosion is
slight or moderate.

Minor in this unit are the Hicksville and Hollenbeck
soils, Lithic Xerorthents, and Pits, gravel. Hicksville soils
are very deep or deep, are occasionally flooded, and
are in dissected drainageways. Hollenbeck soils are
very deep and are in the lower basins. Lithic
Xerorthents are very shallow and are in the same
landscape position as the Pentz soils. Pits are open
excavations from which soil has been removed and in
which other material that supports few or no plants has
been exposed.

Areas of this unit are used mainly for livestock
grazing. A few areas are used for homesite
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development. The major soils are suited to the
vegetation used for livestock grazing. The limitations
include a very low and low available water capacity and
a shallow rooting depth. Some areas of the Pentz and
Pardee soils are limited by the content of coarse
fragments in the surface layer. In a few areas the
hazard of water erosion is severe. These areas should
be proteciled from avergrazing.

Where this unit is used for homesite development,
the main limitation is the depth to bedrock. Onsite
sewage disposal systems can fail because of the depth
to bedrock and because of the seepage of effluent at
points downslope. The depth to bedrock should be
considerad when the disposal systems are designed.
The main hazard is water erosion in the steeper areas.
Only the part of the site that is used for construction
should be disturbed.

18. Redding-Yellowlark

Moderately well drained, gravelly medium textured soifs
that are moderately deep and deep to a cemented
hardpan; mainly on fan terraces and high terraces

This map unit is mainly on fan terraces and high
terraces in the eastern part of the county. The soils
formed in gravelly alluvium derived from mixed rock
sources.

This unit makes up about 4 percent of the survey
area. It is About 71 percent Redding and similar soils,
12 percent Yellowlark and similar soils, and 17 percent
components of minor extent.

Redding soils are on high terraces. They are 20 to 40
inches deep to a cemented hardpan. Slope ranges from
0 to 30 percent. Typically, the surface layer is gravelly
and medium textured. The subsoil is a fine textured
claypan in the upper part and a hardpan in the lower
part. The shrink-swell potential is high in the subsoil.
The hazard of water erosion is slight or moderate in
most areas but ranges from slight to severe.

Yellowlark soils are on fan terraces. They are 45 to
60 inches deep to a cemented hardpan. Slope ranges
from O to 5 percent. Typically, the surface layer is
gravelly and medium textured. The upper part of the
subsoil is gravelly and medium texiured and gravelly
and moderately fine lextured. The next part is a gravelly
and fine textured and moderately fine textured claypan.
The lower part is a hardpan. The hazard of water
erosion is slight or moderate.

Minor in this unit are the Hicksville, Kaseberg, Keyes,
Pentz, and Peters soils. Keyes and Peters soils are
shallow. They are at the base of the steeper slopes.
Hicksville soils are occasionally flooded and are in
dissected drainageways. Kaseberg soils are shallow
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and are in areas of granitic alluvium on remnant hills.
Pentz soils are shallow and are on the steeper
shoulders of hills.

Areas of this unit are used mainly far livestock
grazing. A few areas are used for irrigated pasture. The
major soils are suited to the vegetation used for
livestock grazing. The Redding scils are limited by a
very low available water capacity in most areas. In a
few areas of the steeper Redding soils, the hazard of
water erosion is severe. These areas should be
protected from overgrazing.

The major soils are suited to irrigated pasture.
Limitations include depth to the very slowly permeable
claypan, depth to the hardpan, and a very low availabie
water capacity in areas of the Redding segils. The main
hazard is water erosion in the steeper areas. The soils
should be tilled on the contour or across the slope.

Rolling to Very Steep Soils on Uplifted, Dissected
Terraces and Mountains

The seils in this group are in the highest positions in
the county. They are in areas of the Coast Range in the
southwestern part of the county. Elevation ranges from
about 150 feet to 3,300 feet. The average annual
precipitation is 9 to 18 inches, and the average annual
air temperature is 60 degrees F. The average frost-free
period is 200 to 270 days.

These soils are well drained. The soils on uplifted,
dissected terraces are deep or very deep. The soils on
mountains are very shallow to moderately deep over
hard bedrock. The surface layer is moderately coarse
textured, moderately fine textured, medium textured, or
gravelly and medium textured. Most of the soils have a
fine textured subsoil and a high shrink-swell potential.

These soils are used mainly for livestock grazing or
for wildlife habitat.

Two map units are in this group. They make up
about 7 percent of the survey area.

19. Calla-Carbona-Wisflat

Well drained, moderately coarse textured and moderately
fine textured soifs that are very shalfow, shalfiow, deep,
and very deep, on uplified, dissected terraces and
mountains

This map unit is in an area where tectonic uplift of
terraces and the subsequent erosion and dissection
have resulted in a landscape that consists mainly of hill
slopes. It is in areas of the Coast Range in the
southwestern part of the county. Deeply cut, narrow
valleys extend through this unit and into the San
Joaquin Valley.
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This unit makes up about 4 percent of the survey
area. It is about 25 percent Calla and similar soils, 24
percent Carbona and similar soils, 23 percent Wisflat
and similar soils, and 28 percent components of minor
extent.

Calla soils are on uplifted, dissected terraces. They
are very deep. Slope ranges from 8 to-50 percent.
Typically, the surface layer and subsoit are moderately
fine textured. The scils are calcareous throughout. The
hazard of water erosion is moderate or severe.

Carbona soils are on uplifted, dissected terraces.
They are deep or very deep. Slope ranges from 8 to 50
percent. Typically, the surface layer is moderately fine
textured. The underlying material is moderately fine
textured and fine textured. The soils are calcareous
below a depth of 25 inches. Bedrock is at a depth of 40
to 60 inches in some areas. The shrink-swell potential
is high. The hazard of water erosion is mederate or
severe.

Wisflat soils are on mountains. They are very shallow
or shallow. Slope ranges from 30 to 75 percent.
Typically, the surface layer and underlying material are
moderately coarse textured. Sandstone bedrock is at a
depth of 8 to 20 inches. The hazard of water ercsion is
severe Or very severe.

Minor in this unit are the Alo, San Timoteo, and
Vaquero soils, Xerofluvents, and Xerorthents. Alo, San
Timotec, and Vaquero scils are in the same landscape
position as the Wisflat soils. Alo and Vaquero soils are
moderately deep and are characterized by the formation
of wide cracks that open and close seasonally. San
Timoteo soils are moderately deep and somewhat
excessively drained. Xerofluvents and Xerorthents are
somewhat excessively drained, are occasionally
flooded, and are in the lowest positions in arroyos and
intermittent channels.

Areas of this unit are used mainly for livestock
grazing or wildlife habitat. The major soils are suited to
the vegetation used for livestock grazing. The Wisflat
soils are limited by a very low available water capacity.
Because of the moderate to very severe hazard of
water erosion, the unit should be protected from
overgrazing.

20. Gonzaga-Honker-Vallecitos

Well drained, medium textured and gravelly medium
textured soils that are shalflow and moderately deep; on
mountains

This map unit is on mountains in an area where
tectonic upliit and the subseguent erosion and
dissection have resulted in a very rugged landscape. It



San Joaquin County, California

is in areas of the Coast Range in the southwestern part
of the county. Deeply cut, narrow valleys extend
through this unit. The soils formed in material
weathered from sandstone and shale.

This unit makes up about 3 percent of the survey
area. It is about 42 percent Gonzaga and similar soils,
39 percent Honker and similar soils, 18 percent
Vallecitos and similar soils, and 1 percent components
of minor extent.

Gonzaga soils are moderately deep. Slope ranges
from 30 to 75 percent. Typically, the surface layer is
medium textured, and the subsurface layer is
moderately fine textured. The subsoil is a fine textured
claypan. Hard shale bedrock is at a depth of 20 to 40
inches. The shrink-swell potential is high in the subsoil.
The hazard of water erosion is severe or very severe.

Honker soils are moderately deep. Slope ranges from
30 to 75 percent. Typically, the surface layer is medium
textured. The subsoil is a gravelly and fine textured
claypan. Hard sandstone bedrock is at a depth of 20 to
40 inches. The shrink-swell potential is high in the
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subsoil. The hazard of waler erosion is severe or very
severe.

Vallecitos soils are shallow. Slope ranges from 30 to
75 percent. Typically, the surface layer is gravelly and
medium textured. The subsoil is gravelly and
moderately fine textured. Hard sandstone bedrock is at
a depth of 10 to 20 inches. The shrink-swell potential is
high in the subsoil. The hazard of water erosion is
severe Or very severe.

Minor in this unit are Xerofluvents and Xerorthents.
These soils are subject to occasional flooding, are
somewhat excessively drained, and are in the lowest
positions in arroyos, in intermittent channels, and on
alluvial fans.

Areas of this unit are used mainly for livestock
grazing or wildlife habitat. The major soils are suited to
the vegetation used for livestock grazing. Limitations
include a very low or low available water capacity.
Because of the severe or very severe hazard of water
erosion, the unit should be protected from overgrazing.
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The map units on the detailed soil maps published
with this survey represent the soils or miscellaneous
areas in the survey area. The map unit descriptions in
this section, along with the soil maps, can be used to
determine the suitability and potential of a soil for
specific uses. They also can be used to plan the
management needed for those uses. More information
on each map unit is given under “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 miscellanecus areas. Within a
taxonomic class there are precisely defined limits for
the properties of the soils. On the landscape, however,
the soils and misceltaneous areas are natural
phenomena, and they have the variability characteristic
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 or behavior divergent enough to affect
use or to reguire 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 smail
areas of strongly contrasting soils or miscellanecus
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
inctluded 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
inte segments that have similar use and management
requirements. The delineation of such landscape
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 precisely 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 or of the underlying material, all the soils
of a series have major horizons that are similar in
composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface
layer or of the underlying material. They alsg can differ
in slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into
soif phases. Most of the areas shown on the detailed
s0il maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affects use or
management. For example, Stockton clay, 0 to 2
percent slopes, is a phase of the Stockton series.

Some map units are made up of two or more major
soils. These map units are called soil complexes. A soilf
complex consists of two or more soils, or one or more
soils and a miscellaneous area, in such an intricate
patiern or in such small areas that they cannot be
shown separately on the soil maps. The pattern and
proportion of the soils are somewhat similar in all areas.
Kingile-Ryde complex, partially drained, O to 2 percent
slopes, is an example.

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

This survey area was mapped at one level of detail,
but the minimum size allowed for the delineations
differed, depending on anticipated long-term uses.
Areas used for intensive agriculture have a 10-acre
minimum delineation. Areas that are used less
intensively, such as rangeland, and areas that are so
intensively used that onsite investigation is needed,
such as those used for urban development, have a 20-
acre minimum delineation. Strongly contrasting soils in
areas as small as 10 acres, however, were identified.

Table 5 gives the acreage and proportionate extent
of each map unit. Other tables {see “Summary of
Tables”) give properties of the soils and the limitations,
capabilities, and potentials for many uses. The
“Glossary” defines many of the terms used in
describing the soils.

Soil Descriptions

101—Acampo sandy loam, 0 to 2 percent slopes.
This moderately well drained, nearly leve! soil is on low
fan terraces. It is deep to a hardpan. It formed in
alluvium derived from granitic rock sources. A few areas
are dissected by intermittent sloughs that have been
filled as a result of land leveling. Elevation is 10 to 150
feet. The average annual precipitation is about 15
inches, the average annual air temperature is about 60
degrees F, and the average frost-free period is about
260 days.

Typically, the surface layer is brown sandy loam
about 19 inches thick. The upper part of the subsoil is
pale brown and light yellowish brown sandy loam, which
extends to a depth of 47 inches. The next part is an
indurated hardpan, which extends to a depth of 49
inches. The lower part to a depth of 60 inches is a
variegated brownish yellow and yellowish brown, weakly
cemented to strongly cemented hardpan. In some areas
the surface layer is fine sandy loam or loam.

Included in this unit are small areas of Devries and
Tujunga soils in the slightly lower landscape positions
and small areas of moderately coarse textured soifs that
have a moderately fine textured subsoil. Also included
are small areas of Tokay soils in landscape positions
similar to those of the Acampo soil. Included areas
make up about 15 percent of the total acreage.

Permeability is moderately rapid in the Acampo soil.
Available water capacity is moderate. The effective
rooting depth is limited by the hardpan at a depth of 40
to 60 inches. Depth to the water table is more than 6
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feet, but water may be briefly perched above the
hardpan after pericds of heavy rainfall or irrigation.
Runoff is slow, and the hazard of water erosion is
slight. The rate of water intake in irrigated areas is 1.5
inches per hour. The hazard of soil blowing is
moderate.

Most areas are used for irrigated crops, orchards, or
vineyards. A few areas are used for homesite
development. This unit may provide wetland functions
and values. These should be considered in plans for
enhancement of wildlife habitat or land use conversion.

This unit is suited to irrigated row, field, orchard, and
vineyard crops. The main limitation is depth to the
hardpan. General management considerations include
the hazard of soil blowing. The hardpan limits the
suitability for deep-rooted crops. Where feasible, deep
ripping of this restrictive layer can help to overcome this
limitation. A tillage pan forms easily if the soil is tilled
when wet. Chiseling or subsoiling breaks up the pan.
Furrow, border, and sprinkler irrigation systems are
suitable. Careful applications of irrigation water are
needed to prevent the buildup of a high water table.
When the wind velocity is high in spring, the hazard of
soil blowing can be reduced by properly managing all
crop residue and by minimizing tillage.

if this unit is used for homesite development, the
main limitation is depth te the hardpan. Ripping the
hardpan improves permeability and thus also improves
the suitability of the soil for septic tank absorption fields.

This map unit is in capability units lls-8 (MLRA-17),
irrigated, and (Vs-8 (MLRA-17), nonirrigated. It is in
vegetative soil group A.

102—Alamo clay, 0 to 2 percent slopes. This poorly
drained, nearly level soil is in basins and drainageways
on old terraces. It is moderately deep to a hardpan. It
formed in alluvium derived from mixed rock sources.
The native vegetation is mainly annual grasses and
forbs. Meandering drainageways and closed
depressions fill with water to form vernal pools.
Elevation is 100 to 115 feet. The average annual
precipitation is about 14 inches, the average annual air
temperature is about 61 degrees F, and the average
frost-free period is about 275 days.

Typically, the surface layer is dark gray clay about 12
inches thick. The upper part of the subsoil is gray clay,
which extends to a depth of 33 inches. The lower part
to a depth of 60 inches is a pale brown and brown,
induraied, silica-cemented hardpan. In some areas the
surface layer is silty clay or silty clay loam.

Included in this unit are small areas of Madera, San
Joaquin, and Redding socils on the slightly higher
terraces. Also included are small areas of Alamo soils
in vernal pools that pond in the winter. Included areas



San Joaquin County, California

make up about 15 percent of the total acreage.

Permeability is very slow in the Alamo soil. Available
water capacity is low. The shrink-swell potential is high.
The effective rocting depth is limited by the hardpan at
a depth of 20 to 40 inches. Water is perched within a
depth of 1 foot after periods of heavy rainfall or
irrigation. Runoff is very slow. The hazard of water
erosion is slight. The rate of water intake in irrigated
areas is 0.1 inch per hour. The sqil is subject to rare
flooding, which occurs during years of abnormally high
precipitation.

Most areas are used for irrigated pasture, irrigated
crops, or vineyards. A few areas are used for livestock
grazing. This unit may provide wetland functions and
values. These should be considered in plans for
enhancement of wildlife habitat or land use conversion.

This unit is suited to irrigated pasture. The main
limitations are the low available water capacity and the
high water table. Because the soil is droughty,
applications of irrigation water should be light and
frequent. A drainage system may be needed. Leveling
helps to ensure a uniform application of water. Irrigation
water can be applied by sprinkler and border methods.
Proper stocking rates, pasture rotation, and restricted
grazing during wet periods help to keep the pasture in
good condition and protect the soil from compaction.

This unit is suited to irrigated row, field, and vineyard
crops. The main limitations are the low available water
capacity, the very slow permeability, and depth to the
hardpan. Because the soil is droughty, applications of
irrigation water should be light and frequent. Because of
the very slow permeability, the applications should be
regulated so that the water does not stand on the
surface and damage the crops. The hardpan limits the
suitability for deep-rooted crops. Where feasible, deep
ripping of this restrictive layer can help to overcome this
limitation. The soil should be cultivated only within a
narrow range of moisture content. It is too sticky when
wet and too hard when dry. Leveling helps to ensure a
uniform application of water. Furrow, border, and
sprinkler irrigation systems are suitable. Returning crop
residue to the soil or regularly adding other organic
material improves fertility, minimizes crusting, and
increases the rate of water intake.

Where this unit is used for livestock grazing, general
management considerations include the clayey surface
layer and saturated soil conditions following rainy
periods. The vegetation consists mainly of soft chess,
wild oat, and filaree. Trampling of the clayey surface
layer by livestock when the soil is toc wet reduces
productivity. Grazing should be delayed until the soil is
firm enough to withstand the trampling and the more
desirable forage plants have had an opportunity to set
seed.
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This map unit is in capability units lllw-3 (MLRA-17),
irrigated, and IVw-3 (MLRA-17), nonirrigated. It is in
vegetative soil group E.

103—Alo-Vaquero complex, 8 to 30 percent
slopes. These strongly sloping to moderately steep
soils are on mountains. The native vegetation is mainly
annual grasses and forbs. Elevation is 800 to 1,100
feet. The average annual precipitation is 9 to 13 inches,
the average annual air temperature is about 61 degrees
F, and the average frost-free period is about 270 days.

This unit is 45 percent Alo clay and 40 percent
Vaguero clay. The components of this unit occur as
areas so intricately intermingled that it was not practical
to map them separately at the scale used.

Included in this unit are small areas of Alo and
Vaguero soils that have slopes of 2 to 8 or 30 to 30
perceni. The areas where slopes are 2 to 8 percent are
on toe slopes, and the areas where slopes are 30 to 50
percent are on the slightly higher parts of the
landscape. Also included are small areas of Calla soils
on terraces and exposed bedrock in convex positions
near the top of the slopes. Included areas make up
about 15 percent of the total acreage.

The Alo soil is moderately deep and well drained. It
formed in material weathered from shale. Typically, the
surface layer is brown clay about 16 inches thick. The
subsoil is dark yellowish brown clay about 18 inches
thick. Pale brown and light yellowish brown shale
bedrock is at a depth of 34 inches. In some areas the
surface layer is silty clay.

Permeability is slow in the Alo soil. Available water
capacity is low. The shrink-swell potential is high. The
effective rooting depth is limited by the bedrock at a
depth of 24 to 40 inches. Runoff is medium or rapid,
and the hazard of water erosion is moderate or severe.

The Vaquero soil is mederately deep and well
drained. It formed in material weathered from
sandstone. Typically, the surface layer is grayish brown
clay about 21 inches thick. The subsoil also is grayish
brown clay. It is about 4 inches thick. Light brownish
gray and light clive brown sandstone bedrock is at a
depth of 25 inches. The soil is calcareous between
depths of 10 and 25 inches and saline-sodic below a
depth of 20 inches. In some areas the surface layer is
silty clay.

Permeability is slow in the Vaquero soil. Available
water capacity is low. The shrink-swell potential is high.
The effective rooting depth is limited by the bedrock at
a depth of 20 to 40 inches. Runoff is medium or rapid,
and the hazard of water erosion is moderate or severe.,

This unit is used for livestock grazing or wildlife
habitat. General management considerations include
the clayey surface layer, excessive shrinking and
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swelling, and the hazard of erosion. The characteristic
piant community is mainly wild oat, soft chess, and
filaree. Trampling of the clayey surface layer by
livestock when the soils are too wet reduces
productivity and increases the runoff rate. Fencing is
difficult. Excessive shrinking and swelling of the soils
can cause fenceposts to be tilted or removed from the
ground. Grazing should be controlled so that desirable
vegetation, such as soft chess, is maintained and
enough vegetation is left standing to protect the soils
from erosion.

This map unit is in capability unit IVe-5 (MLRA-15},
nonirrigated. It is in vegetative soil group G.

104—Alo-Vaquero complex, 30 to 50 percent
slopes. These steep soils are on mountains. The native
vegetation is mainly annual grasses and forbs.
Elevation is 800 to 1,600 feet. The average annual
precipitation is 8 to 13 inches, the average annual air
temperature is about 61 degrees F, and the average
frost-free period is about 270 days.

This unit is 45 percent Alo clay and 40 percent
Vaquero clay. The components of this unit occur as
areas so intricately intermingled that it was not practical
to map them separately at the scale used.

Included in this unit are small areas of Carbona soils
on terraces and small areas of Vaquero soils that have
slopes of 50 to 70 percent. The steeper Vaquero soils
are on the slightly higher parts of the landscape. Also
included are small areas of Wisflat, Arburua, and San
Timoteo soils in convex positions near the top of the
slopes. Included areas make up about 15 percent of the
total acreage.

The Alo soil is moderately deep and well drained. i
formed in material weathered from shale. Typically, the
surface layer is brown clay about 16 inches thick. The
subsoil is dark yellowish brown clay about 18 inches
thick. Pale brown and light yellowish brown shale
bedrock is at a depth of 34 inches. In some areas the.
surface layer is silty clay.

Permeability is slow in the Alo soil, Available water
capacity is low. The shrink-swell potential is high. The
effective rooting depth is limited by the bedrock at a
depth of 24 to 40 inches. Runoff is rapid, and the
hazard of water erosion is severe.

The Vaguero soil is moderately deep and well
drained. It formed in material weathered from
sandstone. Typically, the surface layer is grayish brown
clay about 21 inches thick. The subsoil also is grayish
brown clay. It is about 4 inches thick. Light brownish
gray and light olive brown sandstone bedrock is at a
depth of 25 inches. The soil is caicareous between
depths of 10 and 25 inches and saline-sodic below a
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depth of 20 inches. In some areas the surface layer is
silty clay.

Permeability is slow in the Vaquero soil. Available
water capacity is low. The shrink-swell potential is high.
The effective rooting depth is limited by the bedrock at
a depth of 20 to 40 inches. Runoff is rapid, and the
hazard of water erosion is severe.

This unit is used for livestock grazing or wildlife
habitat. General management considerations include
excessive shrinking and swelling and the severe hazard
of erosion. The characteristic plant community is mainly
wild oat, soft chess, and filaree. Fencing is difficult.
Excessive shrinking and sweiling of the soils can cause
fenceposts to be tilted or removed from the ground.
Grazing should be controlied so that desirable
vegetation, such as soft chess, is maintained and
enough vegetation is left standing to protect the soils
from erosion. Loss of the surface layer results in a
severe decrease in productivity and in the potential of
the unit to produce plants suitable for grazing.

This map unit is in capability subclass Vie
{(MLRA-15), nonirrigated. It is in vegetative soil group G.

105—Amador-Lithic Xerorthents complex, 2 to 15
percent slopes. These undulating to rolling soils are on
hills. The native vegetation is mainly annual grasses
and forbs. Elevation is 150 to 250 feet. The average
annual precipitation is about 16 inches, the average
annual air temperature is about 60 degrees F, and the
average frost-free period is about 270 days.

This unit is 45 percent Amadar loam and 40 percent
Lithic Xerorthents. The components of this unit occur as
areas so intricately intermingled that it was not practical
to map them separately at the scale used.

Included in this unit are small areas of Bellota soils
on toe slopes, small areas of Pentz soils in convex
positions near the top of the slopes, and areas of
exposed bedrock in convex paositions near the top of the
slopes and along drainageways. Also included, on the
slightly higher parts of the landscape, are small areas of
soils that are similar to the Amador soil but have slopes
of 15 to 30 percent. Included areas make up 15 percent
of the total acreage.

The Amador soil is shallow and well drained. It
formed in material weathered from hard, rhyolitic,
tuffaceous sandstone. Typically, the surface layer is
light gray loam about 4 inches thick. The subsaoil is light
brownish gray loam about 11 inches thick. White, hard,
rhyolitic, tuffaceous sandstone bedrock is at a depth of
15 inches. In some areas the surface layer is sandy
loam or cobbly loam.

Permeability is moderate in the Amador soil,
Available water capacity is very low. The effective
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rooting depth is limited by the bedrock at a depth of 10
to 20 inches. Runoff is slow or medium, and the hazard
of water erosion is slight or moderate.

The Lithic Xerorthents are very shallow and are
moderately well drained and well drained. They formed
in material weathered from hard, rhyolitic, tuffaceous
sandstone. Typically, 1 10 3 percent of the surface is
covered with cobbles, The surface layer is light
brownish gray gravelly loam about 3 inches thick.
White, rhyalitic, tuffaceous sandstone bedrock is at a
depth of 3 inches. In some areas the surface layer is
gravelly sandy loam or loam.

Permeability is moderate in the Lithic Xerorthents.
Available water capacity is very low. The effective
rooting depth is limited by the bedrock at a depth of 1 to
4 inches. Runoff is rapid, and the hazard of water
erosion is moderate.

Most areas of this unit are used for livestock grazing.
General management considerations include the very
low available water capacity, the limited depth, and the
hazard of erosion. The characteristic plant community
on the Amador soil is soft chess, ripgut brome, foxtail
fescue, and filaree. The Lithic Xerorthents support only
a sparse stand of plants that are suitable for grazing.
These plants are soft chess, toad rush, and hairgrass.
The very low available water capacity limits the
production of desirable forage plants. Fencing is difficult
because of the limited depth to bedrock. Grazing shouid
be controlled so that desirable vegetation, such as soft
chess, is maintained and enough vegetation is left
standing to protect the soils from erosion. Loss of the
surface layer results in a severe decrease in
productivity and in the potential of the unit to produce
plants suitable for grazing.

This map unit is in capability subclass Vlle
(MLRA-18), nonirrigated. It is in vegetative soil group G.

106—Archerdale very fine sandy locam, 0 to 2
percent slopes, overwashed. This very deep, well
drained, nearly level soil is on alluvial fans. It formed in
alluvium derived from mixed rock sources. A few areas
are dissected by intermittent sloughs that have been
filled as a result of land leveling. Elevation is 60 to 90
feet. The average annual precipitation is about 14
inches, the average annual air temperature is about 60
degrees F, and the average frost-free period is about
270 days.

Typically, the surface layer is brown very fine sandy
loam about 18 inches thick. Below this is a buried
surface layer of dark grayish brown clay loam about 20
inches thick. The subsoil to a depth of 60 inches is
brown clay. In some areas the surface layer is fine
sandy loam, silt loam, or clay loam.

Included in this unit are small areas of Columbia soils
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in the slightly lower landscape positions. Also included
are small areas of Cogna, Finrod, and Hollenbeck soils
in landscape positions similar to those of the Archerdale
soil. included areas make up about 15 percent of the
fotal acreage.

Permeability is slow in the Archerdale soil. Available
water capacity is high. The shrink-swell potential also is
high. The effective rooting depth is 60 inches or mare.
Runaff is slow, and the hazard of water erosion is
slight. The rate of water intake in irrigated areas is 1.0
inch per hour. The hazard of soil blowing is moderate.
The soil is subject to rare flooding, which occurs during
years of abnormally high precipitation.

Most areas are used for irrigated ¢crops or orchards.
A few areas are used for homesite development, This
unit may provide wetland functions and vaiues. These
should be considered in plans for enhancement of
wildlife habitat or land use conversion.

This unit is suited to irrigated row, field, and orchard
crops. The main limitation is the slow permeability
below the overwash layer. General management
considerations include the hazard of soil blowing.
Because of the restricted permeability, water
applications should be regulated so that the water does
not stand on the surface and damage the crops.
Furrow, border, and sprinkler irrigation systems are
syitable. When the wind velocity is high in spring, the
hazard of soil blowing can be reduced by properly
managing all crop residue and by minimizing tillage.

If this unit is used for homesite development, the
main limitations are the high shrink-swell potential, low
strength, and the slow permeability below the overwash.
The rare floading is a hazard. Properly designing
foundations and footings and diverting runoff away from
buildings help to prevent the structural damage caused
by shrinking and swelling. Properly designing buildings
and roads can offset the limited ability of the soil to
support a load. On sites for septic tank absorption
fields, the slow permeability can be overcome by
increasing the size of the absorption field. Houses,
roads, and streets should be constructed above
expected flood levels.

This map unit is in capability units 11s-3 (MLRA-17),
irrigated, and IVs-3 (MLRA-17), nonirrigated. It is in
vegetative soil group A.

107—Archerdale clay loam, 0 to 2 percent slopes.
This very deep, well drained, nearly level soil is on low
fan terraces. It formed in aliuvium derived from mixed
rock sources. A few areas are dissected by intermittent
sloughs that have been filled as a result of land
leveling. Elevation is 40 to 130 feet. The average
annual precipitation is about 14 inches, the average
annual air temperature is about 60 degrees F, and the
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average frost-free period is about 270 days.

Typically, the upper 8 inches of the surface layer is
dark grayish brown clay loam. The lower 16 inches of
the surface layer and the subsoil to a depth of 60
inches are brown clay. In some areas the surface layer
is clay or silty clay loam.

Included in this unit are small areas of Cogna,
Finrod, Hollenbeck, and Vignolo soils. These soils are
in landscape positions similar to those of the Archerdale
soil. Also included, on the slightly higher parts of the
landscape, are small areas of Archerdale soils that
have slopes of 3 percent. Included areas make up
about 15 percent of the total acreage.

Permeability is slow in the Archerdale soil. Available
water capacity is high. The shrink-swell potential also is
high. The effective rooting depth is 60 inches or more.
Runoff is slow, and the hazard of water erosion is
slight. The rate of water intake in irrigated areas is 0.5
inch per hour. The hazard of soil blowing is slight. The
soil is subject to rare flooding, which occurs during
years of abnormally high precipitation.

Most areas of this unit are used for irrigated crops or
orchards. A few areas are used for homesite
development,

This unit is suited to irrigated row, field, and orchard
crops. The main limitation is the slow perrneability.
Because of the restricted permeability, water
applications should be regulated so that the water does
not stand on the surface and damage the crops.
Furrow, border, and sprinkler irrigation systems are
suitable. Returning crop residue to the soil or regularly
adding other organic material improves fertility,
minimizes crusting, and increases the rate of water
intake.

If this unit is used for homesite development, the
main limitations are the high shrink-swell potential, low
strength, and the slow permeability. The rare flooding is
a hazard. Properly designing foundations and footings
and diverting runoff away from buildings help to prevent
the structural damage caused by shrinking and swelling.
Properly designing buildings and roads can offset the
limited ability of the soil to support a load. On sites for
septic tank absorption fields, the stow permeability can
be overcome by increasing the size of the absorption
field. Houses, roads, and streets should be constructed
above expected flood levels.

This map unit is in capability units 1is-3 (MLRA-17),
irrigated, and IVs-3 (MLRA-17), nonirrigated. It is in
vegetative sail group A.

108—Arents, saline-sodic, 0 to 2 percent slopes.
These somewhat poorly drained, nearly level soils are
in areas on low alluvial fans or fan terraces where
ripping, cutting, or filling has altered the landscape.
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They are moderately deep or deep to a hardpan or are
very deep. They formed in alluvium derived from mixed
rock sources. Mottles in the profile indicate somewhat
poorly drained soils; however, drainage has been
improved by levees and reclamation projects. Elevation
is 20 to 30 feet. The average annual precipitation is
about 11 inches, the average annual air temperature is
about 60 degrees F, and the average frost-free period is
about 260 days.

The surtace layer is grayish brown and brown sandy
loam or loam about 10 inches thick. The upper 30
inches of the underlying material is light brownish gray,
pale brown, and yellowish brown, mottled loam and clay
loam. The next 10 inches is a weakly cemented to
strongly cemented hardpan that has been disrupted by
ripping. The lower part to a depth of 60 inches is
stratified light brownish gray and grayish brown loamy
sand and sandy loam. The soils are saline-sodic
throughout. Fragments of the hardpan are common
throughout the profile. Fragments of cemented material
are on the surface and throughout the profite in some
areas that have been subsociled, deeply ripped, or
backhoed.

Included in this unit are small areas of Manteca,
Timor, and Bisgani soils and medium textured soils that
do not have a hardpan and are not saline-sodic. The
included soils are in landscape positions similar to
those of the Arents. They make up about 15 percent of
the iotal acreage.

Permeability is moderate or moderately slow in the
Arents. Available water capacity is low or moderate.
The effective rooting depth of the crops commonly
grown in the county is limited by a perched water table
at a depth of 3 1o 5 feet. Runoff is slow, and the hazard
of water erosion is slight. The rate of water intake in
irrigaied areas is 1.5 inches per hour. The soils are
subject to rare flooding, which occurs during years of
abnormally high precipitation.

Most areas are used for irrigated crops or pasture.
This unit may provide wetland functions and values.
These should be considered in plans for enhancement
of wildlife habitat or iland use conversion.

This unit is suited to irrigated row and field crops.
The main limitations are the saline-sodic conditions and
the high water table. The content of salts can be
reduced by leaching, applying the proper amount of soil
amendments, and returning crop residue to the soils.
Careful applications of irrigation water are needed to
prevent the buildup of a high water table. A drainage
system may be needed. Intensive management is
required to reduce the salinity and maintain productivity.
Furrow, border, and sprinkler irrigation systems are
suitable. Returning crop residue to the soils or regularly
adding other organic material improves fertility,
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minimizes crusting, and maintains the rate of water
intake.

This unit is suited to irrigated pasture. The main
limitations are the saline-sodic conditions and the high
water table. The concentration of salts and sodicity in
the surface layer limit the production of plants suitable
for irrigated pasture. Leaching the salts from the surface
layer is difficult because of the high water table. A
drainage system and irrigation water management
reduce the concentration of salts. Salt-tolerant species
should be selected for pianting. Irrigation water can be
applied by sprinkler and border methods. Praoper
stocking rates, pasture rotation, and restricted grazing
during wet periods help to keep the pasture in good
condition and protect the soils from compaction.

This map unit is in capability units 1llw-6 (MLRA-17},
irrigated, and IVw-6 (MLRA-17), nonirrigated. It is in
vegetative soil group F.

109—Bisgani loamy coarse sand, partially drained,
(t 1o 2 percent slopes. This very deep, poorly drained,
nearly level soil is on low alluvial fans. It formed in
aliuvium derived from granitic rock sources. Mottles in
the profile indicate a poorly drained soil, however,
drainage has been improved by levees and reclamation
projects. Elevation is 20 to 35 feet. The average annual
precipitation is about 11 inches, the average annual air
temperature is about 60 degrees F, and the average
frost-free period is about 260 days.

Typically, the surface layer is gray loamy coarse
sand about 11 inches thick. The underlying materiai to a
depth of 60 inches is mottled light gray and light
brownish gray loamy coarse sand. In some areas the
surface layer is loamy sand.

included in this unit are small areas of Grangeville,
Manteca, and Veritas soils. Grangeville soils are in
landscape positions similar to those of the Bisgani sail.
Manteca and Veritas soils are in the slightly higher
positions. Also included, in filled ponds or swamps, are
small areas of soils that have a stratified moderately
coarse textured to moderately fine textured substratum.
Included areas make up about 15 percent of the total
acreage.

Permeability is rapid in the Bisgani soil. Available
water capacity is low. The effective rooting depth of the
crops commonly grown in the county is limited by a
perched water table that has been lowered to a depth of
3.5 to 5.0 feet through drainage systems that require
continual maintenance. Runoff is very slow, and the
hazard of water erosion is slight. The rate of water
intake in irrigated areas is 3.0 inches per hour. The
hazard of soil blowing is severe. The scil is subject to
rare flooding, which occurs during years of abnormally
high precipitation.
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Most areas are used for irrigated crops. A few areas
are used as irrigated pasture or for homesite
development. This unit may provide wetland functions
and values. These should be considered in plans for
enhancement of wildlife habitat or land use conversion.

This unit is suited to irrigated row and field crops.
The main limitations are the low available water
capacity, the rapid permeability, and the high water
table. General management considerations include the
severe hazard of soil blowing. Because the soil is
droughty, applications of irrigation water should be light
and frequent. The high percentage of sand in the soil
reduces the amount of moisture available for plant
growth. Water should be applied in amounts sufficient
to wet the root zone but small enough to minimize the
leaching of plant nutrients. Careful applications of
irrigation water are needed to prevent the buildup of a
high water table. Tile drainage can lower the water
table if a suitable outlet is available. When the wind
velocity is high in spring, the hazard of soil blowing can
be reduced by properly managing all crop residue and
by minimizing tillage.

This unit is suited to irrigated pasture. The main
limitations are the low available water capacity and the
high water table. Because the soil is droughty,
applications of irrigation water should be light and
frequent. The water can be applied by sprinkler and
border methods. A drainage system may be needed.
Proper stocking rates, pasture rotation, and restricted
grazing during wel periods help to keep the pasture in
good condition and protect the soil from compaction.

If this unit is used for homesite development, the
main limitations are the high water table and the rapid
permeability. The rare flooding is a hazard. A drainage
system is needed if roads or building foundations are
constructed. Community sewage systems may be
needed because seepage from onsite sewage disposal
systems can result in the contamination of water
supplies. Houses, roads, and streets should be
constructed above expected flood levels.

This map unit is in capability units lllw-4 (MLRA-17),
irgated, and IVw-4 (MLRA-17), nonirrigated. It is in
vegetative soil group B.

110—Boggiano clay loam, 0 to 2 percent slopes.
This moderately well drained, nearly level soil is on low
fan terraces. It is deep to a hardpan. It formed in
alluvium derived from mixed rock sources. A few areas
are dissected by intermittent sloughs that have been
filled as a result of land leveling. Elevation is 45 to 150
feel. The average annual precipitation is about 16
inches, the average annual air temperature is about 60
degrees F, and the average frost-free period is about
270 days.
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Typically, the surface layer is dark brown clay [oam
about 23 inches thick. The upper 25 inches of the
subsoil is brown and light yellowish brown clay loam,
The lower part to a depth of 60 inches is a light
yellowish brown, strongly cemented or indurated
hardpan. In some areas the surface layer is loam.

Included in this unit are small areas of Archerdale,
Cogna, and Vignolo soils in landscape positions similar
to those of the Boggiano soil. Also included are small
areas of Columbia, Hollenbeck, and Stockton sgils in
the slightly lower positions. Included areas make up
about 15 percent of the total acreage.

Fermeabitity is moderately slow in the Boggiano soil.
Available water capacity is high. The effective rocting
depth is limited by the hardpan at a depth of 40 to 60
inches. Depth to the water table is more than 6 feet, but
water may be briefly perched above the hardpan after
periods of heavy rainfall or irrigation. Runoff is slow,
and the hazard of water erosion is slight. The rate of
water intake in irrigated areas is 0.5 inch per hour. The
soil is subject to rare flooding, which occurs during
years of abnormally high precipitation.

Most areas are used for irrigated crops or orchards.
A few areas are used for homesite development. This
unit may provide wetland functions and values. These
should be considered in plans for enhancement of
wildlife habitat or land use conversion.

This unit is suited to irrigated row, field, and orchard
crops. The main limitation is depth to the hardpan,
which limits the suitability for deep-rooted crops. Where
feasible, deep ripping of this restrictive layer can help to
overcome this limitation. Furrow, border, and sprinkler
irrigation systems are suitable. Careful applications of
irrigation water are needed to prevent the buildup of a
high water table. Returning crop residue to the soil or
regularly adding other organic material improves fertility,
minimizes crusting, and increases the rate of water
intake.

If this unit ts used for homesite development, the
main limitation is depth to the hardpan. The rare
flooding is a hazard. Ripping the hardpan improves
permeability and thus also improves the suitability of the
soil for septic tank absorpticn fields. Houses, roads, and
streets should be constructed above expected flood
levels.

This map unit is in capability units 1ls-8 (MLRA-17),
irrigated, and 1Vs-8 (MLRA-17), nonirrigated. It is in
vegetative soil group A.

111—Bruella sandy loam, 0 to 2 percent slopes.
This very deep, well drained, nearly level soil is on low
terraces. It formed in alluvium derived from granitic rock
sources. A few areas are dissected by intermittent
sloughs that have been filled as a result of land
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leveling. Elevation is 70 to 120 feet. The average
annual precipitation is about 15 inches, the average
annual air temperature is about 60 degrees F, and the
average frost-free period is about 270 days.

Typically, the surface layer is brown sandy loam
about 18 inches thick. The upper 13 inches of the
subsoil is brown sandy clay loam. The lower 36 inches
is brown, strong brown, and light brown sandy clay
loam. In some areas the surface layer is loam.

Included in this unit are small areas of San Joaquin,
Tokay, Kingdon, Jahant, and Devries soils in the slightly
lower landscape positions. Included areas make up
about 15 percent of the total acreage.

Permeability is moderately slow in the Bruella soil,
Available water capacity is high. The effective rooting
depth is 60 inches or more. Depth to the water table is
more than 6 feet. Runoff is slow, and the hazard of
water erosion is slight. The rate of water intake in
irrigated areas is 1.5 inches per hour.

Most areas are used for irrigated crops, orchards, or
vineyards. A few areas are used for homesite
development. This unit may provide wetland functions
and values. These should be considered in plans for
enhancement of wildlife habitat or land use conversion.

This unit is well suited to irrigated row, field, orchard,
and vineyard crops. It has few limitations. Furrow,
border, and sprinkier irrigation systems are suitable.
Returning crop residue to the soil or regularly adding
other organic material improves fertility, minimizes
crusfing, and maintains the rate of water intake.

If this unit is used for homesite development, the
main limitation is the moderately slow permeability. On
sites for septic tank absorption fields, this limitation can
be overcome by increasing the size of the absorption
field.

This map unit is in capability class | (MLRA-17),
irrigated, and capability unit iVe-1 (MLRA-17),
nonirrigated. It is in vegetative soil group A.

112—Bruella sandy loam, hard substratum, 0 to 2
percent slopes. This very deep, moderately well
drained, nearly level soil is on low terraces. It formed in
alluvium derived from granitic rock sources. A few areas
are dissected by intermittent sloughs that have been
filled as a result of land leveling. Elevation is 70 to 120
feet. The average annual precipitation is about 15
inches, the average annual air temperature is about 60
degrees F, and the average frost-free period is about
270 days.

Typically, the surface layer is brown sandy loam
about 8 inches thick. The upper part of the subsoil is
dark brown and strong brown sandy clay loam about 34
inches thick. The lower part to a depth of 60 inches is
strong brown, weakly cemented sandy clay loam. In
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some areas the surface layer is loam.

Included in this unit are small areas of Rocklin, San
Joaquin, Jahant, and Tokay soils in the slightly lower
landscape positions. Also included are small areas of
Bruella soils that do not have a hard substratum.
Included areas make up about 15 percent of the total
acreage.

Permeability is moderately slow in the upper part of
the Bruella soil and slow in the hard substratum.
Available water capacity is moderate. The effective
rooting depth is 60 inches, but roots are restricted by
the hard substratum at a depth of 40 to 60 inches.
Depth to the water table is more than 6 feet, but water
may be very briefly perched above the hard substratum
after periods of heavy rainfall or irrigation. Runoff is
slow, and the hazard of water erosion is slight. The rate
of water intake in irrigated areas is 1.5 inches per hour.

Most areas are used for irrigated crops, orchards, or
vineyards. A few areas are used for homesite
development. This unit may provide wetiand functions
and values. These should be considered in plans for
enhancement of wildlife habitat or land use conversion.

This unit is suited to irrigated row, field, orchard, and
vineyard crops. The main limitations are the slow
permeability and depth to the hard substratum. Because
of the restricted permeability, water applications should
be regulated so that the water does not stand on the
surface and damage the crops. The hard substratum
limits the suitability for deep-rocted crops. Where
feasible, deep ripping of this restrictive layer can help to
overcome this limitation. Furrow, border, and sprinkler
irrigation systems are suitable. Returning crop residue
to the soil or regularly adding other organic material
improves fertility, minimizes crusting, and maintains the
rate of water intake.

If this unit is used for homesite development, the
main limitations are the slow permeability and depth to
the hard substratum. On sites for septic tank absorption
fields, the slow permeability can be overcome by
increasing the size of the absorption field, backfilling the
trench with sandy material, and installing long
absorption lines. Ripping the hard substratum improves
permeability and thus also improves the suitability of the
soil for septic tank absorption fields.

This map unit is in capability units I1s-3 (MLRA-17),
irrigated, and IVs-3 (MLRA-17), nonirrigated. It is in
vegetative soil group A.

113—Calla clay loam, 2 to 8 percent slopes. This
very deep, well drained, gently sloping and moderately
sloping soil is on uplifted, dissected terraces. It formed
in alluvium derived from mixed rock sources. The
vegetation in areas that have not been cultivated is
mainly annual grasses and forbs. Elevation is 300 to
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500 feel. The average annual precipitation is 9 to 13
inches, the average annual air temperature is about 61
degrees F, and the average frost-free period is about
270 days.

Typically, the surface layer and the upper part of the
subsoil are light brownish gray clay loam about 11
inches thick. The next part of the subsoil is light gray,
grayish brown, and light brownish gray clay loam about
18 inches thick. The lower part to a depth of 60 inches
is white and light gray clay loam. The soil is calcareous
throughout. In some areas the surface layer is loam.

Included in this unit are small areas of Carbona and
Pleito soils in the slightly lower landscape positions.
Also included, on the slightly higher parts of the
landscape, are small areas of Calla soils that have
slopes of 8 to 15 percent. Included areas make up
about 15 percent of the total acreage.

Permeability is moderately slow in the Calla soil,
Available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is medium,
and the hazard of waler erosion is moderate. The rate
of water intake in irrigated areas is 0.5 inch per hour.

This unit is used for livestock grazing or dryland grain
crops. It can be used for irrigated crops if irrigation
water is available.

Where this unit is used for livestock grazing, general
management considerations include the clay loam
surface layer. The characteristic plant community is
mainly soft chess, red brome, wild oat, and filaree.
Trampling of the clay loam surface layer by livestock
when the soil is too wet reduces productivity and
increases the runoff rate.

Where this unit is used for dryland grain crops, the
main limitation is low rainfall during the growing season.
General management considerations include the hazard
of erosion. Because the amount of precipitation is not
sufficient for annual cropping, the best suited cropping
system is one that includes small grain and summer
fallow. All tillage should be on the contour or across the
slope. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion.

Few limitations affect the use of this unit for irrigated
row, field, and orchard crops. General management
considerations include the hazard of erosion. Sprinkler
and drip irrigation systems are suitable. They permit an
even, controlled application of water, help to prevent
excessive runoff, and minimize the risk of erosion. All
tilage should be on the contour or across the slope.
Returning crop residue to the soil or regularly adding
other organic material improves fertility, minimizes
crusiing, and increases the rate of water intake.

This map unit is in capability unit IVe-1 (MLRA-17),
nonirrigated. It is in vegetative soil group A.
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114—Calla-Carbona complex, 8 to 30 percent
slopes. These strongly sloping to moderately steep
soils are on uplifted, dissected terraces. The native
vegetation is mainly annual grasses and forbs.
Elevation is 400 to 1,300 feet. The average annual
precipitation is 9 to 13 inches, the average annual air
temperature is about 61 degrees F, and the average
frost-free period is about 270 days.

This unit is 45 percent Calla clay loam and 40
percent Carbona clay loam. The components of this unit
occur as areas so intricately intermingled that it was not
practical to map them separately at the scale used.

Included in this unit are small areas of Wisflat soils in
convex positions near the top of the slopes, exposed
bedrock on ridges, and Arburua and San Timoteo soils
on the slightly higher parts of the landscape. Also
included are small areas of Calla and Carbona soils that
are gravelly throughout. These soils are in landscape
positions similar to those of the dominant Calla and
Carbona soeils in this unit or are in the slightly higher
areas where slopes are 30 to 50 percent. Included
areas make up about 15 percent of the total acreage.

The Calla soil is very deep and well drained. It
formed in alluvium derived from mixed rock sources.
Typically, the surface layer and the upper part of the
subsoil are light brownish gray clay loam about 18
inches thick. The lower part of the subsoil to a depth of
60 inches is light yellowish brown and pale brown clay
loam. The soil is calcareous throughout. In some areas
the surface layer is loam or gravelly clay loam.

Permeability is moderately slow in the Calla soil.
Available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is rapid, and
the hazard of water erosion is severe.

The Carbona soil is very deep and well drained. It
formed in alluvium derived from mixed rock sources.
Typically, the upper 6 inches of the surface layer is dark
gray clay loam. The lower 19 inches is dark grayish
brown clay. The upper 11 inches of the subsoil is pale
brown clay loam. The lower part to a depth of 62 inches
is light yellowish brown clay loam.

Permeability is slow in the Carbona soil. Available
water capacity is high. The shrink-swell potential also is
high. The effective rooting depth is 80 inches or more.
Runoff is rapid, and the hazard of water erosion is
moderate or severe.

This unit is used for livestock grazing or wildlife
habitat. General management considerations include
the clay loam surface layer and the hazard of erosion.
The characteristic plant community is mainly soft chess,
red brome, wild oat, and filaree. Trampling of the clay
loam surface layer by livestock when the soils are too
wet reduces productivity and increases the runoff rate.
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 soils
from erosion.

This map unit is in capability unit IVe-1 (MLRA-17),
nonirrigated. The Calla soil is in vegetative soil group A,
and the Carbona soil is in vegetative soil group C.

115—Calla-Carbona complex, 30 to 50 percent
slopes. These steep scils are on uplifted, dissected
terraces. The native vegetation is mainly annual
grasses and forbs. Elevation is 400 to 1,300 feet. The
average annual precipitation is 9 to 13 inches, the
average annual air temperature is about 61 degrees F,
and the average frost-free period is about 270 days.

This unit is 50 percent Calla clay loam and 35
percent Carbona clay loam. The components of this unit
occur as areas so intricately intermingled that it was not
practical to map them separately at the scale used.

Included in this unit are small areas of Arburua,
Wisflat, and San Timoteo soiis on the slightly higher
parts of the landscape and exposed bedrock on ridges.
Also included are small areas of Carbona and Calla
soils that are gravelly throughout. These soils are in
landscape positions similar to those of the dominant
Calla and Carbona soils in this unit or are in the slightly
higher areas where slopes are 50 to 65 percent.
Included areas make up about 15 percent of the total
acreage.

The Calla soil is very deep and well drained. It
formed in alluvium derived from mixed rock sources.
Typically, the surface layer and the upper part of the
subsoil are light brownish gray clay loam about 18
inches thick. The lower part of the subsoil 10 a depth of
60 inches is light yellowish brown and pale brown clay
loam. The soil is calcareous throughout. In some areas
the surface layer is toam or gravelly clay loam.

Permeability is moderately slow in the Calla soil.
Available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is rapid, and
the hazard of water erosion is severe,

The Carbona soil is very deep and well drained. |
formed in alluvium derived from mixed rock sources.
Typically, the upper 6 inches of the surface layer is dark
gray clay loam. The lower 19 inches is dark grayish
brown clay. The upper 11 inches of the subsoil is pale
brown clay loam. The lower part to a depth of 62 inches
is light yellowish brown clay loam.

Permeability is slow in the Carbona soil. Available
water capacity is high. The shrink-swell potential also is
high. The effective rooting depth is 60 inches or more.
Runoff is rapid, and the hazard of water erosion is
severe.

This unit is used for livestock grazing or wildlife
habitat. General management considerations include
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the severe hazard of erosion. The characteristic plant
cemmunity is mainly soft chess, red brome, wild oat,
and filaree. Grazing should be controlled so that
desirable vegetation, such as soft chess, is maintained
and enough vegetation is left standing to protect the
soils from erosion. Loss of the surface layer results in a
severe decrease in productivity and in the potential of
the unit to produce plants suitable for grazing.

This map unit is in capabhility subclass Vie
{(MLRA-17), nonirrigated. The Calla soil is in vegetative
soil group A, and the Carbona soil is in vegetative soil
group C.

116—Calla-Pleito complex, 8 to 30 percent slopes.
These strongly sloping to moderately steep soils are on
uplifted, dissected terraces. The native vegetation is
mainly annual grasses and forbs. Elevation is 300 to
600 feet. The average annual precipitation is 9 to 13
inches, the average annual air temperature is about 61
degrees F, and the average frost-free period is about
270 days.

This unit is 60 percent Calla clay loam and 25
percent Pleito clay loam. The components of this unit
occur as areas so intricately intermingled that it was not
practical to map them separately at the scale used.

Included in this unit are small areas of Carbona soils
in landscape positions similar to those of the Calla and
Pleito soils and exposed bedrock in convex positions
near the top of the slopes. Also included are small
areas of Calla and Pleito soils that have slopes of 2 to 8
percent or 30 to 50 percent. The areas where slopes
are 2 to 8 percent are on toe slopes, and the areas
where slopes are 30 to 50 percent are on the slightly
higher parts of the landscape. Included areas make up
about 15 percent of the total acreage.

The Calla scil is very deep and well drained. [t
formed in alluvium derived from mixed rock sources.
Typically, the surface layer and the upper part of the
subscil are light brownish gray clay loam about 11
inches thick. The next part of the subsoll is light gray,
grayish brown, and light brownish gray clay loam about
18 inches thick. The lower part to a depth of 60 inches
is white and light gray clay loam. The scil is calcareous
throughout. In some areas the surface layer is loam,
gravelly loam, or gravelly clay loam.

Permeability is moderately slow in the Calla soil.
Available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is medium or
rapid, and the hazard of water erosion is moderate or
severe,

The Pleito soil is very deep and well drained. It
formed in alluvium derived from mixed rock sources.
Typically, the surface layer is grayish brown and dark
grayish brown clay loam about 16 inches thick. The
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subsoil and the underlying material to a depth of 60
inches are grayish brown and brown clay loam. In some
areas the surface layer is gravelly clay loam or loam.

Permeabitity is moderately slow in the Pleito soil.
Available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is medium or
rapid, and the hazard of water erosion is moderate or
severe.

This unit is used for livestock grazing or wildlife
habitat. General management considerations include
the clay loam surface layer and the hazard of erosion.
The characteristic plant community is mainly soft chess,
red brome, wild oat, and filaree. Trampling of the clay
loam surface layer by livestock when the soils are too
wet reduces productivity and increases the runoff rate.
Grazing should be controlled so that desirable
vegetation, such as soft chess, is maintained and
enough vegetation is left standing to protect the soils
from erosion.

This map unit is in capability unit IVe-1 (MLRA-17),
nonirrigated. It is in vegetative soil group A.

117—Capay clay loam, 0 to 2 percent slopes. This
very deep, well drained, nearly levei soil is in
intermountain basins. it formed in alluvium derived from
mixed rock sources. The native vegetation is mainly
annual grasses and forbs. Elevation is 600 to 800 feet.
The average annual precipitation is about 10 inches,
the average annual air temperature is about 61 degrees
F, and the average frost-free period is about 270 days.

Typically, the surface layer is very dark grayish
brown clay loam about 6 inches thick. The upper 14
inches of the subsoil is very dark grayish brown and
dark grayish brown clay. The lower part to a depth of 60
inches is dark grayish brown silty clay loam and clay
loam. The soil is calcareous between depths of 6 and
60 inches. It has fine strata of silty clay loam and clay
loam below a depth of 20 inches. In some areas the
surface layer is silty clay.

Included in this unit are small areas of Pleito soils in
the slightly lower landscape positions and Carbona soils
that have slopes of 2 to 5 percent and are on the
slightly higher parts of the landscape. Also included, in
drainageways, are small areas of fine textured soils that
are occasionally flooded and are saline-sodic
throughout. Included areas make up about 15 percent
of the total acreage.

Permeability is slow in the Capay soil. Available
water capacity is high. The shrink-swell potential also is
high. The effective rocting depth is 60 inches or more.
Runoff is slow, and the hazard of water erosion is
slight. The soil is subject to rare flooding, which occurs
during years of abnormally high precipitation.

This unit is used for livestock grazing or wildlife



36

habitat. General management considerations include
the clay loam surface layer and saturated soil
conditions following rainy periods. The characteristic
plant community is mainly soft chess, filaree, and wild
oat. Trampling of the clay loam surface layer by
tivestock when the soil is too wet reduces productivity.
Grazing should be delayed until the soil is firm enough
to withstand the trampling and the more desirable
forage plants have had an opportunity to set seed. The
unit responds well to range improvement practices,
such as seeding and applying fertilizer. The plants
selected for seeding should be those that meet the
seasonal requirements of livestock, wildlife, or both.
After seeding is complete, grazing should be deferred
until the plants have set seed.

This map unit is in capability unit IVs-5 (MLRA-17),
nonirrigated. It is in vegetative soil group A.

118—Capay clay, 0 to 2 percent slopes. This very
deep, moderately well drained, nearly level soil is in
interfan basins. It formed in alluvium derived from mixed
rock sources. Elevation is 30 to 200 feet. The average
annual precipitation is about 10 inches, the average
annual air temperature is about 60 degrees F, and the
average frost-free period is about 270 days.

Typically, the surface layer is grayish brown and dark
grayish brown clay about 20 inches thick. The subsoil to
a depth of 60 inches is grayish brown, dark grayish
brown, dark brown, and pale brown clay. The sail is
calcareous below a depth of 20 inches. In some areas
the surface layer is silty clay.

Included in this unit are small areas of Stomar and
Vernalis soils in the slightly higher landscape positions
and Willows soils in the slightly lower positions. Also
included are small areas of fine textured soils that have
a perched water table at a depth of 48 inches and may
be saline-sodic in some part. Included areas make up
about 15 percent of the total acreage.

Permeability is slow in the Capay soil. Available
water capacity is high. The shrink-swell potential also is
high. The effective rooting depth is 60 inches or more.
Depth to the water table is more than 6 feet. Runoff is
slow, and the hazard of water erosion is slight. The rate
of water intake in irrigated areas is 0.1 inch per hour.

Most areas of this unit are used for irrigated crops or
orchards. A few areas are used for homesite
development.

This unit is suited to irrigated row, field, and orchard
crops. The main limitation is the slow permeability.
Because of the restricted permeability, water
applications should be regulated so that the water does
not stand on the surface and damage the crops. The
soil should be cultivated onty within a narrow range of
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moisture content. It is too sticky when wet and too hard
when dry. Furrow, border, and sprinkler irrigation
systems are suitable. Returning crop residue to the soil
or regularly adding other organic material improves
fertility, minimizes crusting, and increases the rate of
water intake.

if this unit is used for homesite development, the
main fimitations are the slow permeability, low strength,
and the high shrink-swell potential. On sites for septic
tank absorption fields, the slow permeability can be
overcome by increasing the size of the absorption field,
backfilling the trench with sandy material, and installing
long absorption lines. Properly designing buildings and
roads can offset the limited ability of the soil to support
a load. Properly designing foundations and footings and
diverting runoff away from buildings help to prevent the
structural damage caused by shrinking and swelling.

This map unit is in capability units lIs-5 (MLRA-17),

-irrigated, and IVs-5 (MLRA-17), nonirrigated. It is in

vegetative soil group C.

119—Capay clay, 2 to 5 percent slopes. This very
deep, moderately well drained, gently sloping soil is on
alluvial fans. ft formed in alluvium derived from mixed
rock sources. The vegetation in areas that have not
been cullivated is mainly annual grasses and forbs.
Elevation is 100 to 300 feet. The average annual
precipitation is about 10 inches, the average annual air
temperature is about 60 degrees F, and the average
frost-free period is about 270 days.

Typically, the surface layer is grayish brown and dark
grayish brown clay about 20 inches thick. The subsoil to
a depth of 60 inches is grayish brown, dark grayish
brown, dark brown, and pale brown clay. The soil is
calcareous below a depth of 20 inches. In some areas
the surface layer is silty clay.

Included in this unit are small areas of Carbona and
Calla soils in the slightly higher landscape positions and
Stomar soils in the slightly lower positions. Also
included, on toe slopes, are small areas of Capay soils
that have slopes of less than 2 percent. Included areas
make up about 15 percent of the total acreage.

Permeability is slow in the Capay soil. Available
water capacity is high. The shrink-swell potential also is
high. The effective rooting depth is 60 inches or more.
Depth to the water table is more than 6 feet. Runoff is
slow, and the hazard of water erosion is slight. The rate
of water intake in irrigated areas is 0.1 inch per hour.

Most areas of this unit are used for dryland grain or
for livestock grazing. A few areas are used for irrigated
Crops.

Where this unit is used for dryland grain crops, the
main limitation is low rainfall during the growing season.
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General management considerations include the hazard
of erosion. Because the amount of precipitation is not
sufficient for annual cropping, the best suited cropping
system is one that includes small grain and summer
fallow. All tillage should be on the contour or across the
slope. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion.

Where this unit is used for livestock grazing, general
management considerations include the clayey surface
layer and excessive shrinking and swelling. The
characteristic plant community is mainly soft chess, wild
cat, and filaree. Trampling of the clayey surface layer
by livestock when the soil is too wet reduces
productivity and increases the runoff rate. Fencing is
difficult. Excessive shrinking and swelling of the soil can
cause fenceposts to be tilted or removed from the
ground.

This unit is suited to irrigated row, field, and orchard
crops. The main limitation is the slow permeability.
General management considerations include the hazard
of erosion. Sprinkler and drip irrigation systems are
suitable. They permit an even, controlled application of
water, help to prevent excessive runoff, and minimize
the risk of erosion. All tillage should be on the contour
or across the slope. The soil should be cultivated only
within a narrow range of moisture content. It is too
sticky when wet and too hard when dry. Returning crop
residue to the soil or regularly adding other organic
material improves fertility, minimizes crusting, and
increases the rate of water intake.

This map unit is in capability units lle-5 (MLRA-17},
irrigated, and IVe-5 {(MLRA-17), nonirrigated. It is in
vegetative soil group C.

120—Capay clay, saline-sodic, 0 to 2 percent
slopes. This very deep, moderately well drained, nearly
level soil is in interfan basins. It formed in alluvium
derived from mixed rock sources. Elevation is 25 {o 45
feet. The average annual precipitation is about 10
inches, the average annual air temperature is about 60
degrees F, and the average frost-free period is about
270 days.

Typically, the surface layer is grayish brown and dark
grayish brown clay about 20 inches thick. The upper 24
inches of the subsail also is grayish brown and dark
grayish brown clay. The lower part to a depth of 60
inches is dark brown and pale brown sitty clay loam and
clay loam. The soil is saline-sodic throughout and is
‘calcareous below a depth of 20 inches. In some areas
the surface layer is silty clay.

Included in this unit are small areas of Columbia and
Willows soils in the slightly lower landscape positions.
Also included are small areas of fine textured soils that
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are not saline-sodic or do not have a perched water
table. Included areas make up about 15 percent of the
total acreage.

Permeability is slow in the Capay soil. Availabie
water capacity is high. The shrink-swell potential also is
high. The effective rooting depth of the crops commonly
grown in the county is limited by a perched water table
that has been lowered to a depth of 4 to 6 feet through
drainage systems that require continual maintenance.
Runoff is slow, and the hazard of water erosion is
slight. The rate of water intake in irrigated areas is 0.1
inch per hour.

Most areas are used for irrigated crops. A few areas
are used for homesite development. This unit may
provide wetland funclions and values. These should be
considered in plans for enhancement of wildlife habitat
or land use conversion.

This unit is suited to irrigated row and field ¢rops.
The main limitations are the saline-sodic conditions, the
high water table, and the slow permeability. The content
of salts can be reduced by leaching, applying the proper
amount of soil amendments, and returning crop residue
to the soil. Intensive management is required to reduce
the salinity and maintain productivity. Careful
applications of irrigation water are needed to prevent
the buildup of a high water table. A drainage system
may be needed. Because of the restricted permeability,
water applications should be regulated so that the water
does not stand on the surface and damage the crops.
The soil should be cultivated only within a narrow range
of moisture content. It is too sticky when wet and too
hard when dry. Furrow, border, and sprinkler irrigation
systems are suitable. Returning crop residue to the soil
or regularly adding other organic material improves
fertility, minimizes crusting, and increases the rate of
water intake.

If this unit is used for homesite development, the
main limitations are the slow permeability, the high
shrink-swell potential, low strength, the high water table,
and the saline-sodic conditions. The slow permeability
and the high water table increase the possibility that
septic tank absorption fields will not function properly.
Properly designing foundations and footings and
diverting runoff away from buildings help to prevent the
structural damage caused by shrinking and swelling.
Properly designing buildings and roads can offset the
limited ability of the soil to support a load. A drainage
system is needed if roads or building foundations are
constructed. Salt-tolerant species should be selected for
planting.

This map unit is in capability units llw-6 (MLRA-17},
irrigated, and IVw-6 (MLRA-17), nonirrigated. it is in
vegetative soil group F.
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121—Capay clay, wet, 0 to 2 percent slopes. This
very deep, moderately well drained, nearly level soil is
in interfan basins. It formed in alluvium derived from
mixed rock sources. It has a high water table as a result
of the apptication of irrigation water. Drainage systems
that require continual maintenance have been used to
lower the water table. Elevation is 25 to 140 feet. The
average annual precipitation is about 10 inches, the
average annual air temperature is about 60 degrees F,
and the average frost-free period is about 270 days.

Typically, the surface layer is grayish brown and dark
grayish brown clay about 20 inches thick. The upper 24
inches of the subsoil is grayish brown, dark grayish
brown, and dark brown clay. The lower part to a depth
of 60 inches is pale brown silty clay loam and clay
loam. The soil is calcareous below a depth of 20
inches. In some areas the surface layer is silty clay.

Included in this unit are small areas of El Solyo,
Stomar, and Vernalis soils on the slightly higher parts of
the landscape. Also included are small areas of fine
textured soils that are saline-sodic in some part or that
do not have a perched water table. Included areas
make up about 15 percent of the total acreage.

Permeability is slow in the Capay soil. Available
water capacity is high. The shrink-swell potential also is
high. The effective rooting depth of the crops commonly
grown in the county is limited by a perched water table
at a depth of 4 to 6 feet. Runoff is slow, and the hazard
of water erosion is slight. The rate of water intake in
irrigated areas is 0.1 inch per hour.

Most areas of this unit are used for irrigated crops or
orchards. A few areas are used for homesite
development.

This unit is suited to irrigated row, field, and orchard
crops. The main limitations are the high water table and
the slow permeability. Deep-rooted crops can be grown
in areas where natural drainage is adequate or where a
drainage system has been installed. Tile drainage can
lower the water table if a suitable outlet is available.
Careful applications of irrigation water are needed to
prevent the buildup of a high water table. Because of
the restricted permeability, the applications should be
regulated so that the water does not stand on the
surface and damage the crops. The soil should be
cultivated only within a narrow range of moisture
content. |t is too sticky when wet and too hard when
dry. Returning crop residue ta the soil or regularly
adding other organic material improves fertility,
minimizes crusting, and increases the rate of water
intake.

If this unit is used for homesite development, the
main limitations are the slow permeability, the high
shrink-swell potential, low strength, and the high water
table. The slow permeability and the high water table
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increase the possibility that septic tank absorption fields
will not function properly. The slow permeability can be
overcome by increasing the size of the absorption field.
Properly designing foundations and footings and
diverting runoff away from buildings help to prevent the
structural damage caused by shrinking and swelling.
Properly designing buildings and roads can offset the
limited ability of the soil to support a load. A drainage
system is needed if roads or building foundations are
constructed.

This map unit is in capability units llw-5 (MLRA-17),
irrigated, and IVw-5 (MLRA-17), nonirrigated. It is in
vegetative soil group C.

122—Capay-Urban land complex, 0 to 2 percent
slopes. This nearly level map unit is in interfan basins.
Elevation is 30 to 200 feet. The average annual
precipitation is about 10 inches, the average annual air
temperature is about 60 degrees F, and the average
frost-free period is about 270 days.

This unit is 50 percent Capay clay and 35 percent
Urban land. The components of this unit occur as areas
so intricately intermingled that it was not practical to
map them separately at the scale used.

Included in this unit are small areas of El Solyo,
Stomar, and Vernalis soils on the slightly higher parts of
the landscape. Also included are small areas of soils
that have been altered by construction activities and
fine textured soils that have a perched water table at a
depth of 48 inches. Included areas make up about 15
percent of the total acreage.

The Capay soil is very deep and moderately well
drained. It formed in alluvium derived from mixed rock
sources. Typically, the surface layer is grayish brown
and dark grayish brown clay about 20 inches thick. The
subsoil 1o a depth of 60 inches is grayish brown, dark
grayish brown, and dark brown clay. In some areas the
surface layer is silty clay.

Permeability is slow in the Capay soil. Available
water capacity is high. The shrink-swell potential also is
high. The effective rooting depth is 60 inches or more.
Depth to the water table is more than 6 feet. Runoff is
slow, and the hazard of water erosion is slight. The rate
of water intake in irrigated areas is 0.1 inch per hour.

Urban land consists of areas covered by roads,
driveways, sidewalks, parking lots, buildings, and other
structures. The scil material under the impervious
surface is similar to that of the Capay soil.

Most areas of this unit are used for urban
development. A few areas are used for irrigated crops
or orchards.

Where the Capay seil is used for urban development,
the main limitations are the slow permeability, low
strengih, and the high shrink-swell potential. On sites
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for septic tank absorption fields, the slow permeability
can be overcome by increasing the size of the
absarption field. Community sewage systems may be
needed because seepage from cnsite sewage disposal
systems can result in the contamination of water
supplies. Properly designing buildings and roads can
offset the limited ability of the soil to support a load.
Properly designing foundations and foctings and
diverling runoff away from buildings help to prevent the
structural damage caused by shrinking and swelling.

The Capay soil is suited to irrigated row, field, and
orchard crops. The main limitation is the slow
permeability. Because of the restricted permeability,
water applications should be regulated so that the water
does not stand on the surface and damage the crops.
The scil should be cultivated only within a narrow range
of moisture content. It is too sticky when wet and too
hard when dry. Furrow, border, and sprinkler irrigation
systems are suitable. Returning crop residue to the sail
or regularly adding other organic material improves
fertility, minimizes crusting, and increases the rate of
water intake.

The Capay seil is in capability units lls-5 (MLRA-17),
irrigated, and 1Vs-5 (MLRA-17), nonirrigated. It is in
vegetative soil group C. The Urban land is not assigned
a capability classification or a vegetative soil group.

123—Carbona clay loam, 2 to 8 percent slopes.
This very deep, well drained, gently sloping and
moderately sloping soil is on uplifted, dissected
terraces. It formed in alluvium derived from mixed rock
sources. The vegetation in areas that have not been
cultivated is mainly annual grasses and foerbs. Elevation
i5 150 to 500 feet. The average annual precipitation is 9
to 13 inches, the average annual air temperature is
about 61 degrees F, and the average frost-free period is
about 270 days.

Typically, the upper 6 inches of the surface layer is
dark gray clay loam. The lower 19 inches is dark
grayish brown clay. The upper 11 inches of the subsoil
is pale brown clay lcam. The lower part to a depth of 62
inches is light yellowish brown clay loam. The soil is
calcareous between depths of 25 and 60 inches. In
some areas the surface layer is clay, gravelly clay, or
gravelly clay loam.

Included in this unit are small areas of Capay and El
Solyo soils in the slightly lower landscape positions.
Also included, on the slightly higher parts of the
landscape, are small areas of Carbona and Pleito soils
that have slopes of 8 to 15 percent. Included areas
make up about 15 percent of the total acreage.

Permeability is slow in the Carbona soil. Available
water capacity is high. The shrink-swell potential also is
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high. The effective rooting depth is 60 inches or more.
Runoff is slow, and the hazard of water erosion is
slight. The rate of water intake in irrigated areas is 0.5
inch per hour.

Most areas of this unit are used for livestock grazing.
A few areas are used for dryland grain crops. If
irrigation water is available, the unit can be used for
irrigated crops.

Where this unit is used for livestock grazing, general
management considerations include the clay loam
surface layer. The characteristic plant community is
mainly soft chess, filaree, and wild cat. Trampling of the
clay loam surface layer by livestock when the soil is too
wet reduces productivity and increases the runoff rate.

Where this unit is used for dryland grain crops, the
main limitation is low rainfall during the growing season.
General management considerations include the hazard
of erosion. Because the amount of precipitation is not
sufficient for annual cropping, the best suited cropping
sysiem is one that includes small grain and surmmer
fallow. All titlage should be on the contour or across the
slope. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion.

Where this unit is used for irrigated row, field, or
orchard crops, the main limitation is the slow
permeability. General management considerations
include the hazard of erosion. Because of the restricted
permeability, water applications should be regulated so
that the water does not stand on the surface and
damage the crops. The soil should be cultivated only
within a narrow range of moisture content. It is too
sticky when wet and too hard when dry. Sprinkler and
drip irrigation systems are suitable. They permit an
even, controlled application of water, help to prevent
excessive runoff, and minimize the risk of erosion. All
tillage should be on the contour or across the slopes.
Returning crop residue to the soil or regularly adding
other organic material improves fertility, minimizes
crusting, and increases the rate of water intake.

This map unit is in capability units lle-5 (MLRA-17),
irrigated, and IVe-5 {MLRA-17), nonirrigated. It is in
vegetative soil group C.

124—Carbona-Orognen complex, 15 to 30 percent
slopes. These moderately steep soils are on uplifted,
dissected terraces. The native vegetation is mainly
annual grasses and forbs. Elevation is 400 to 1,300
feet. The average annual precipitation is 9 to 13 inches,
ihe a\.?erage annual air temperature is about 61 degrees
F, and the average frost-free period is about 270 days.

This unit is 45 percent Carbona clay loam and 40
percent Orognen gravelly clay loam. The components of
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this unit occur as areas so intricately intermingled that it
was not practical to map them separately at the scale
used.

Included in this unit are small areas of Calla soils in
landscape positions similar to those of the Carbona and
Orognen soils and small areas of soils that are very
deep, are very gravelly and medium textured, have
accumulations of cobbles and stones on the surface,
and are in dissected drainageways. Also included are
small areas of Carbona and Orcgnen soils that have
slopes of 8 to 15 percent or 30 to 50 percent. The
areas where slopes are 8 to 15 percent are on toe
slopes, and the areas where slopes are 30 to 50
percent are on the slightly higher parts of the
landscape. Included areas make up about 15 percent of
the total acreage.

The Carbona soil is very deep and well drained. It
formed in alluvium derived from mixed rock sources.
Typically, the upper 6 inches of the surface layer is dark
gray clay loam. The lower 19 inches is dark grayish
brown clay. The upper 11 inches of the subsoil is pale
brown clay loam. The lower part to a depth of 62 inches
is light yellowish brown clay loam. In some areas the
surface layer is gravelily clay loam.

Permeability is slow in the Carbona soil. Available
water capacity is high. The shrink-sweill potential also is
high. The effective rooting depth is 60 inches or more.
Runoff is rapid, and the hazard of water erosion is
moderate or severe.

The Orognen soil is very deep and well drained. It
formed in alluvium derived from mixed rock sources.
Typically, the surface layer is brown gravelly clay loam
about 11 inches thick. The upper 19 inches of the
subsoil is reddish brown gravelly ¢lay. The lower part to
a depth of 60 inches is brown and strong brown clay. In
some areas the surface layer is gravelly loam.

Permeability is very slow in the Orognen soil.
Available water capacity is low. The shrink-swell
potential is high. The effective rooting depth is 60
inches or more. Runoff is rapid, and the hazard of water
erosion is severe.

This unit is used for livestock grazing or wildlife
habitat. General management considerations include
the clay loam surface layer and the hazard of erosion.
The characteristic plant community is mainly soft chess,
filaree, and wild oat. Trampling of the clay loam surface
tayer by livestock when the soils are too wet reduces
productivity and increases the runoff rate. Grazing
should be controlled so that desirable vegetation, such
as soft chess, is maintained and enough vegetation is
left standing to protect the soils from erosion.

This map unit is in capability unit IVe-1 (MLRA-17),
nonirrigated. The Carbona soil is in vegetative soil
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group C, and the Orognen soil is in vegetative soil
group D.

125—Carbona-Orognen complex, 30 to 50 percent
slopes. These steep soils are on uplifted, dissected
terraces. The native vegetation is mainly annual
grasses and forbs. Elevation is 400 to 1,300 feet. The
average annuai precipitation is 9 to 13 inches, the
average annual air temperature is about 61 degrees F,
and the average frost-free period is about 270 days.

This unit is 45 percent Carbona clay loam and 40
perceni Orognen gravelly clay loam. The components of
this unit occur as areas so intricately intermingled that it
was not practical to map them separately at the scale
used.

Included in this unit are small areas of Calla scils in
landscape positions similar to those of the Carbona and
Orognen soils and small areas of soils that are very
deep, are very gravelly and medium textured, have
accumulations of cobbles and stones on the surface,
and are in dissected drainageways. Also included are
small areas of Orognen and Carbona soils that have
slopes of 50 to 65 percent or 15 to 30 percent. The
areas where slopes are 50 to 65 percent are on the
slightly higher parts of the landscape, and the areas
where slopes are 15 to 30 percent are on the slightly
lower paris. Included areas make up about 15 percent
of the total acreage.

The Carbona soil is very deep and well drained. It
formed in alluvium derived from mixed rock sources.
Typically, the upper 6 inches of the surface layer is dark
gray clay loam. The lower 19 inches is dark grayish
brown clay. The upper 11 inches of the subsoil is pale
brown clay loam. The lower part to a depth of 62 inches
is light yellowish brown clay loam. In some areas the
surface layer is gravelly clay loam.

Permeability is slow in the Carbona soil. Available
water capacity is high. The shrink-swell potential also is
high. The effective rooting depth is 80 inches or more.
Runoff is rapid, and the hazard of water erosion is
severe.

The Orognen soil is very deep and well drained. it
formed in alluvium derived from mixed rock sources.
Typically, the surface layer is brown gravelly clay loam
about 11 inches thick. The upper 19 inches of the
subsoil is reddish brown gravelly clay. The lower part to
a depth of 60 inches is brown and strong brown clay. in
some areas the surface layer is gravelly loam.

Permeability is very slow in the Orognen soil.
Availatle water capacity is ow. The shrink-swell
potential is high. The effective rooting depth is 60
inches or more. Runoff is rapid, and the hazard of water
erosion is severe.
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This unit is used for livestock grazing or wildlife
habitat. General management considerations include
the severe hazard of erosion. The characteristic plant
community is mainly soft chess, filaree, and wild oat.
Grazing should be controlied so that desirable
vegetation, such as soft chess, is maintained and
enough vegetation is left standing to protect the soils
from erosion. Loss of the surface layer resuits in a
severe decrease in productivity and in the potential of
the unit to produce plants suitable for grazing.

This map unit is in capability subclass Vie
{MLRA-17), nonirrigated. The Carbona soil is in -
vegetative soil group C, and the Orognen soil is in
vegetative soil group D.

126—Carbona complex, 15 to 50 percent slopes.
These moderately steep and steep soils are on uplifted,
dissected terraces. The native vegelation is mainly
annual grasses and forbs. Elevation is 400 to 1,500
feet. The average annual precipitation is 9 to 13 inches,
the average annual air temperature is about 61 degrees
F, and the average frost-free period is about 270 days.

This unit is 45 percent Carbona clay loam and 40
percent Carbona clay loam that has a bedrock
substratum. The components of this unit occur as areas
50 intricately intermingled that it was not practical to
map them separately at the scale used.

Included in this unit are small areas of Wisflat soils in
convex positions near the top of the slopes, exposed
bedrock on ridges, and Arburua and San Timoteo soils
on the slightly higher parts of the landscape. Also
included are small areas of Carbona and Calla soils that
have slopes of 8 to 15 percent or 50 to 65 percent. The
areas where siopes are 8 to 15 percent are on toe
slopes, and the areas where slopes are 50 to 65
percent are in the slightly lower landscape positions.
fncluded areas make up about 15 percent of the total
acreage.

The Carbona soil that has no bedrock substratum is
very deep and well drained. It formed in alluvium
derived from mixed rock sources. Typically, the upper 6
inches of the surface layer is dark gray clay loam. The
lower 19 inches is dark grayish brown clay. The upper
11 inches of the subsoil is pale brown clay loam. The
tower part to a depth of 62 inches is light yellowish
brown clay loam. In some areas the surface layer is
clay.

Permeability is slow in the Carbona soil that has no
bedrock substratum. Available water capacity is high.
The shrink-swell potential also is high. The effective
rooting depth is 60 inches or more. Runoff is rapid, and
the hazard of water erosion is severe.

The Carbona clay loam that has a bedrock
substratum is deep and well drained. it formed in
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alluvium derived from mixed rock sources. Typically, the
surface layer is dark grayish brown and grayish brown
clay loam about 19 inches thick. The subsoil extends to
a depth of 57 inches. It is grayish brown clay loam. Soft
sandstone is below a depth of 57 inches. In some areas
the surface layer is clay.

Permeability is slow in the Carbona soil that has a
bedrock substratum. Available water capacity is high.
The shrink-swell potential also is high. The effective
rooting depth is limited by the bedrock at a depth of 40
to 60 inches. Runoff is rapid, and the hazard of water
erosion is severe.

This unit is used for livestock grazing or wildlife
habitat. General management considerations include
the severe hazard of erosion. The characteristic plant
community is mainly soft chess, filaree, and wild oat.
Grazing should be controiled 50 that desirable
vegetation, such as soft chess, is maintained and
enough vegetation is left standing to protect the soils
from erosion. Loss of the surface layer results in a
severe decrease in productivity and in the potential of
the unit to produce plants suitable for grazing.

This map unit is in capability subclass Ve
{(MLRA-17), nonirrigated. It is in vegetative soil group C.

127—Chuloak coarse sandy loam, 0 to 2 percent
slopes. This very deep, moderately well drained, nearly
level soil is on low alluvial fans. It formed in alluvium
derived from granitic rock sources. Mottles in the profile
indicate a moderately well drained s0il; however,
drainage has been improved by reclamation projects.
Elevation is 70 to 100 feet. The average annual
precipitation is about 11 inches, the average annual air
temperature is about 60 degrees F, and the average
frost-free period is about 260 days.

Typically, the surface layer is grayish brown coarse
sandy loam about 19 inches thick. The subsoil is brown
sandy clay loam about 25 inches thick. The upper 11
inches of the substratum is pale brown, mottled fine
sandy loam. The lower part to a depth of 64 inches is
pale brown loamy coarse sand. In some areas the
surface layer is loamy coarse sand.

Included in this unit are small areas of Delhi,
Manteca, Veritas, and Tinnin soils on the slightly higher
parts of the landscape. Included areas make up about
15 percent of the total acreage.

Permeability is moderately slow in the Chuloak soil.
Available water capacity is high. The effective rooting
depth is 60 inches or more. Depth to the water table is
more than 6 feet, but water may be very briefly perched
after periods of heavy rainfall or irrigation. Runoff is
slow, and the hazard of water erosion is slight. The rate
of water intake in irrigated areas is 1.5 inches per hour.
The hazard of soil blowing is moderate.
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Meost areas of this unit are used for irrigated crops or
orchards. A few areas are used for homesite
development.

This unit is well suited to irrigated row, field, and
orchard crops. General management considerations
include the hazard of soil blowing. Furrow, border, and
sprinkler irrigation systems are suitable. When the wind
velocity is high in spring, the hazard of soil blowing can
be reduced by properly managing all crop residue and
by minimizing tillage.

If this unit is used for homesite development, the
main limitation is the moderately slow permeability. On
sites for septic tank absorption fields, the restricted
permeability can be overcome by increasing the size of
the absorption field.

This map unit is in capability class | (MLRA-17),
irrigated, and capability unit IV¢-1 (MLRA-17),
nonirrigated. It is in vegetative soil group A.

128—Cogna fine sandy loam, 0 to 2 percent
slopes, overwashed. This very deep, well drained,
nearly level soil is on alluvial fans. It formed in alluvium
derived from mixed rock sources. A few areas are
dissected by intermittent sloughs that have been filled
as a result of land leveling. Elevation is 70 to 150 feet.
The average annual precipitation is about 16 inches,
the average annual air temperature is about 60 degrees
F, and the average frost-free period is about 270 days.

Typically, the surface layer is brown fine sandy loam
about 18 inches thick. Below this is a buried surface
layer of dark grayish brown loam about 20 inches thick.
The subsoil and the underlying material to a depth of 60
inches are dark grayish brown loam and silt loam. In
some areas the surface layer is loam or silt loam.

Included in this unit are small areas of Archerdale
soils in landscape positions similar to those of the
Cogna soil and Columbia soils in the slightly lower
positions. Also included are small areas of Cogna soils
that have moderately coarse textured overwash layers
up to 35 inches thick. Included areas make up about 15
percent of the total acreage.

Permeability is moderate in the Cogna soil. Available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight. The rate of water intake in irrigated
areas is 1.5 inches per hour. The soil is subject to rare
flooding, which occurs during years of abnormally high
precipitation.

Most areas are used for irrigated crops or orchards.
A few areas are used for homesite development. This
unit may provide wetland functions and values. These
should be considered in plans for enhancement of
wildlife habitat or land use conversion.
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This unit is well suited to irrigated row, field, and
orchard crops. It has tew limitations. Furrow, border,
and sprinkler irrigation systems are suitable. Returning
crop residue to the soil or regularly adding other organic
material improves fertility, minimizes crusting, and
maintains the rate of water intake.

If this unit is used for homesite development, general
management considerations include the hazard of rare
flooding. Houses, roads, and streets should be
constructed above expected flood levels.

This map unit is in capability class | {MLRA-17),
irrigated, and capability unit IVe-1 (MLRA-17),
nonirrigated. It is in vegetative soil group A.

129—Cogna loam, 0 to 2 percent slopes. This very
deep, well drained, nearly level soil is on low fan
terraces. It formed in alluvium derived from mixed rock
sources. A few areas are dissected by intermittent
sioughs that have been filled as a result of land
leveling. Elevation is 40 to 130 feet. The average
annual precipitation is about 16 inches, the average
annual air temperature is about 60 degrees F, and the
average frost-free period is about 270 days.

Typically, the surface layer is dark grayish brown and
dark brown loam about 25 inches thick. The subsoil and
the underlying material 1o a depth of 64 inches are
brown clay loam and pale brown and brown loam. In
some areas the surface layer is clay loam or silt loam.

Included in this unit are small areas of Archerdale,
Boggiano, and Vignolo scils in landscape positions
similar o those of the Cogna soil. Also included are
small areas of Columbia soils in the slightly lower
positions. Included areas make up about 15 percent of
the total acreage.

Permeability is moderate in the Cogna soil. Available
water capacity is high. The effective rooting depth is 60
inches or more. Runoft is slow, and the hazard of water
erosion is slight. The rate of water intake in irrigated
areas is 1.0 inch per hour. The soil is subject to rare
flocding, which occcurs during years of abnormally high
precipitation.

Most areas are used for irrigated crops or orchards.
A few areas are used for homesite development. This
unit may provide wetland functions and values. These
should be considered in plans for enhancement of
wildlife habitat or land use conversion.

This unit is well suited to irrigated row, field, and
orchard crops. It has few limitations. Furrow, border,
and sprinkler irrigation systems are suitable. Returning
crop residue to the soil or reqularly adding other crganic
material improves fertility, minimizes crusting, and
increases the rate of water intake.

Ii this unit is used for homesite development, general
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management considerations include the hazard of rare
flooding. Houses, roads, and streets should be
constructed above expected flood levels.

This map unit is in capability class | (MLRA-17),
irrigated, and capability unit IVc-1 (MLRBA-17),
nonirrigated. It is in vegetative soil group A.

130—Columbia fine sandy loam, drained, 0 to 2
percent slopes. This very deep, somewhat poorly
drained, nearly level soil is on flood plains. It formed in
alluvium derived from mixed rock sources. Mottles in
the profile indicate a somewhat poorly drained soil;
however, drainage has been improved by levees and
reclamation projects. Elevation is sea level to 100 feet.
The average annual precipitation is about 14 inches,
the average annual air temperature is about 60 degrees
F, and the average frost-free period is about 270 days.

Typically, the surface layer is pale brown fine sandy
loam about 12 inches thick. The underlying material to a
depth of 60 inches is stratified light gray, brown, pale
brown, and yellowish brown, mottied silt loam, fine
sandy loam, and loamy fine sand. {n some areas the
surface layer is loam.

Included in this unit are small areas of Dello, Egbert,
Grangeville, Guard, and Merritt soils in landscape
positions similar to those of the Columbia soil and
Cogna soils on the slightly higher parts of the
landscape. Also included are small areas of Columbia
soils that have moderately fine textured overwash.
Included areas make up about 15 percent of the total
acreage.

Permeability is moderately rapid in the Columbia soil.
Available water capacity is moderate. The effective
rooting depth is 60 inches or more. The water table has
been lowered to a depth of 6 feet or more through
drainage systems, but water may be perched above the
stratified substratum after periods of heavy rainfall or
irrigation. Runoff is slow, and the hazard of water
erosion is slight. The rate of water intake in irrigated
areas is 1.5 inches per hour. The hazard of soil blowing
is slight. The soil is subject to rare flooding, which
occurs during years of abnormally high precipitation.

Most areas are used for irrigated crops, orchards, or
vineyards. A few areas are used for homesite
development. This unit may provide wetland functions
and values. These should be considered in plans for
enhancement of wildlife habitat or land use conversion.

This unit is suited to irrigated row, field, orchard, and
vineyard crops. It has few limitations. 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 suitable. Careful applications of
irrigation water are needed to prevent the buildup of a
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high water table. Maintaining crop residue on or near
the surface helps to prevent excessive runoff, reduces
the hazard of soil blowing, and helps to maintain the
rate of water intake and the organic matter content.

If this unit is used for homesite development, general
management considerations include the hazard of rare
flooding. Houses, roads, and streets should be
constructed above expected fiood levels.

This map unit is in capability units lls-2 (MLRA-17),
irrigated, and IVs-2 (MLRA-17), nonirrigated. It is in
vegetative soil group A.

131—Columbia fine sandy loam, partially drained,
0 to 2 percent slopes, occasionally flooded. This very
deep, somewhat poorly drained, nearly level soil is on
flood plains. It formed in alluvium derived from mixed
rock sources. Mottles in the profile indicate a somewhat
poorly drained soil; however, drainage has been
improved by reclamation projects. Elevation is 10 to 30
feet. The average annual precipitation is about 14
inches, the average annual air temperature is about 60
degrees F, and the average frost-free period is about
270 days.

Typically, the surface layer is pale brown fine sandy
loam about 12 inches thick. The underlying material to a
depth of 60 inches is stratified light brownish gray and
brown, mottled sandy loam and fine sandy loam. In
some areas the surface layer is loam or silty clay loam.

Included in this unit are small areas of Dello,
Grangeville, and Merritt soils in landscape positions
simiiar to those of the Columbia soil. Also included are
small areas of Columbia soils that have a surface layer
of sand or a buried substratum of fine textured material
below a depth of 30 inches. Included areas make up
about 15 percent of the total acreage.

Permeability is moderately rapid in the Columbia soil.
Available water capacity is moderate. The effective
rooting depth of the crops commonly grown in the
county is limited by an apparent water table that has
been lowered to a depth of 3 to 5 feet through drainage
systems that require continual maintenance. Runoff is
slow, and the hazard of water erosion is slight. The rate
of water intake in irrigated areas is 1.5 inches per hour.
The hazard of soil blowing is slight. The soil is subject
to occasional, brief or long periods of flooding from
December through April.

Most areas are used for irrigated crops, orchards, or
vineyards. A few areas are used for homesite
development. This unit may provide wetland functions
and values. These should be considered in plans for
enhancement of wildlife habitat or fand use conversion.

This unit is suited to irrigated row, field, orchard, and
vineyard crops. The main limitation is the high water
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table. The occasional flooding is a hazard. Areas
adjacent to levees are subject to lateral seepage in wet
years when the water level is high. Careful applications
of irrigation water are needed to prevent the buildup of
a high water table. Tile drainage can lower the water
table if a suitable outlet is available. Most climatically
adapted crops can be grown if the soil is protected from
flooding late in spring and if a drainage system is
installed. The risk of flooding can be reduced by levees
and diversions. Furrow, border, and sprinkler irrigation
systems are suitable. Maintaining crop residue on or
near the surface helps to prevent excessive runoff,
reduces the hazard of soil blowing, and helps to
maintain the rate of water intake and the organic matter
content,

If this unit is used for homesite development, the
main limitation is the high water table. The occasional
flooding is a hazard. The high water table increases the
possibility that septic tank absorption fields will not
function properly. A drainage system is needed if roads
or building foundations are constructed. Dikes and
channels that have outlets for floodwater can be used to
protect buildings and onsite sewage disposal systems
from flooding.

This map unit is in capability units llw-2 (MLRA-17),
irrigated, and IVw-2 (MLRA-17), nonirrigated. It is in
vegetative soil group A.

132—Columbia fine sandy loam, channeled,
partially drained, 0 to 2 percent slopes, frequently
flooded. This very deep, somewhat poorly drained,
nearly level soil is on flood plains. It formed in ailuvium
derived from mixed rock sources. The landscape is
channeled by intermittent drainageways. Mottles in the
profile indicate a somewhat poorly drained soil;
however, drainage has been improved by reclamation
projects. Elevation is 10 to 55 feet. The average annual
precipitation is about 12 inches, the average annual air
temperature is about 60 degrees F, and the average
frost-free period is about 270 days.

Typically, the surface layer is pale brown fine sandy
foam about 12 inches thick. The underlying material to a
depth of 60 inches is stratified light gray, brown,
yellowish brown, and light brownish gray, mottled silt
loam, fine sandy loam, and sand. In some areas the
surface layer is loam.

Included in this unit are small areas of Dello and
Merritt soils in landscape positions similar to those of
the Columbia soil. Also included are small areas of soils
that have a surface layer of sand or a buried
substratum of moderately fine textured or fine textured
material below a depth of 30 inches. Included areas
make up about 15 percent of the total acreage.

Permeability is moderately rapid in the Columbia soil.

Soil Survey

Avalilable water capacity is moderate. The effective
rooting depth of the crops commonly grown in the
county is limited by an apparent water table at a depth
of 3 to 5 feet. Runoff is slow, and the hazard of water
erosion is moderate. The rate of water intake in
irrigated areas is 1.5 inches per hour. The hazard of
soil blowing is slight. The soil is subject to frequent,
brief or long periods of flooding from December through
April. Channeling and deposition are common along
streambanks.

Most areas are used for recreational development or
wildlife habitat. A few areas have been converted to
irrigated cropland. This unit may provide wetland
functions and values. These should be considered in
plans for enhancement of wildlife habitat or land use
conversion.

Where this unit is used for recreational development,
general management considerations inctude the
hazards of flooding and soil blowing. Protection from
flooding is needed. A drainage system is needed in
areas used for paths and trails. Areas used for
recreation can be protected from soil blowing and dust
by a good plant cover,

Where this unit is used for irrigated row or field
crops, the main limitation is the high water table.
General management considerations include the hazard
of frequent flooding and the channeled landscape.
Areas adjacent to levees are subject to lateral seepage
in wet years when the water level is high. Careful
applications of irrigation water are needed to prevent
the buildup of a high water table. Tile drainage can
lower the water table if a suitable cutlet is available.
Furrow, border, and sprinkler irrigation systems are
suitable. Most climatically adapted crops can be grown
if the soil is protected from flooding late in spring and
early in summer and if a drainage system is instailed.
The channeled landscape may require deep cuts that
will expose the stratified substratum. Maintaining crop
residue on or near the surface helps to prevent
excessive runoff, reduces the hazard of soil blowing,
and helps to maintain the rate of water intake and the
organic matter content.

This map unit is in capability units lllw-2 (MLRA-17),
irrigated, and 1Vw-2 (MLRA-17), nonirrigated. It is in
vegetative soil group A.

133—Columbia fine sandy loam, clayey
substratum, partially drained, 0 to 2 percent slopes.
This very deep, somewhat poorly drained, nearly level
soil is on flood plains. It formed in alluvium derived from
mixed rock sources. Mottles in the profile indicate a
somewhat poorly drained soil; however, drainage has
been improved by levees and reclamation projects.
Elevation is 10 to 20 feet. The average annual
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precipitation is about 12 inches, the average annual air
temperature is about 60 degrees F, and the average
frost-free period is about 270 days.

Typically, the surface layer is brown fine sandy ioam
about 20 inches thick. The upper 28 inches of the
underlying material is grayish brown and light brownish
gray, mottled fine sandy loam. The lower part to a depth
of 60 inches is dark gray, mottled clay. In some areas
the surface layer is loam.

Included in this unit are small areas of Dello,
Grangeville, and Merritt soils in landscape positions
similar to those of the Columbia soil. Also included are
small areas of Columbia soils that have coarse textured
layers below the clayey substratum. Included areas
make up about 15 percent of the total acreage.

Permeability is moderately rapid in the upper part of
the Columbia soil and slow in the clayey substratum.
Available water capacity is moderate. The effective
rooting depth of the crops commonly grown in the
county is limited by an apparent water table that has
been lowered to a depth of 3 to 5 feet through drainage
systems that require continual maintenance. The
effective rooting depth also is limited by the clayey
substratum at a depth of 40 to 60 inches. Runoff is
slow, and the hazard of water erosion is slight. The rate
of water intake in irrigated areas is 1.5 inches per hour.
The hazard of soil blowing is slight. The soil is subject
to rare flooding, which occurs during years of
abnormally high precipitation.

Most areas are used for irrigated crops. A few areas
are used for homesite development. This unit may
provide wetland functions and values. These should be
considered in plans for enhancement of wildlife habitat
or land use conversion.

This unit is suited to irrigated row and field crops.
The main limitations are the high water table and the
clayey substratum. Areas adjacent to levees are subject
to lateral seepage in wet years when the water level is
high. Gareful applications of irrigation water are needed
to prevent the buildup of a high water table. Tile
drainage can lower the water table if a suitable outlet is
available. Furrow, border, and sprinkler irrigation
systems are suitable. Maintaining crop residue on or
near the surface helps to prevent excessive runoi,
reduces the hazard of soil blowing, and helps to
maintain the rate of water intake and the organic matter
content.

If this unit is used for homesite development, the
main limitations are the clayey substratum and the high
water table. The rare flooding is a hazard. Septic tank
absorption fields do not function properly during rainy
periods because of wetness and siow permeability in
the substratum. A drainage system is needed if roads or
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building foundations are constructed. Houses, roads,
and streets should be constructed above expected flood
levels.

This map unit is in capability units llw-3 (MLRA-17),
irrigated, and (Vw-3 (MLRA-17), nonirrigated. It is in
vegetative soil group A.

134—Cometa sandy loam, 2 to 5 percent slopes.
This moderatety well drained, undulating soil is on low,
dissected terraces. It is moderately deep to dense,
weakly cemented sediments. It formed in old alluvium
derived from granitic rock sources. The vegetation in
areas that have not been cultivated is mainly annual
grasses and forbs. Elevation is 100 to 300 feet. The
average annual precipitation is about 16 inches, the
average annual air temperature is about 60 degrees F,
and the average frost-free period is about 260 days.

Typically, the surface layer is brown sandy loam
about 22 inches thick. The upper part of the subsoil is a
claypan of brown sandy clay about 14 inches thick. The
lower part to a depth of 60 inches is brown, dense,
weakly cemented sandy loam and sandy clay loam. In
some areas the surface layer is coarse sandy loam.

Included in this unit are small areas of Montpeliier
soils in landscape positions similar to those of the
Cometa soil and Redding soils on the slightly higher
parts of the landscape. Also included are small areas of
Rocklin and San Joaguin soils in the slightly lower
landscape positions and Cometa soils that have slopes
of 0 10 2 percent. Included areas make up about 15
percent of the total acreage.

Permeability is very slow in the Cometa soil.
Available water capacity is moderate. The shrink-swell
potential is high. The effective rooting depth is limited
by the dense, weakly cemented sediments at a depth of
24 to 40 inches. Roots are restricted to cracks and the
faces of peds in the claypan, which is at a depth of 17
to 25 inches. Depth to the water table is more than &
feet, but water may be briefly perched above the
claypan or underlying sediments after periods of heavy
rainfall or irrigation. Runoff is slow, and the hazard of
water erosion is slight. The rate of water intake in
irrigated areas is 1.5 inches per hour.

Most areas are used for livestock grazing or for
dryland grain crops. A few areas are used for irrigated
orchards or vineyards or for homesite development.
This unit may provide wetland functions and values.
These should be considered in plans for enhancement
of wildlife habitat or land use conversion.

Where this unit is used for livestock grazing, general
management considerations include saturated soil
conditions in concave areas following rainy periods. The
characteristic plant community is mainly soft chess,
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ripgut brome, wild oat, and filaree. Grazing should be
delayed until the soil is firm enough to withstand
trampling by livestock and the more desirable forage
plants have had an opportunity to set seed.

Where this unit is used for dryland grain crops, the
main limitation is low rainfall during the growing season.
General management considerations include the hazard
of erosion. Because the amount of precipitation is not
sufficient for annual cropping, the best suited cropping
system is one that includes small grain and summer
fallow. All tillage should be on the contour or across the
slope. Limiting tillage during seedbed preparation and
during the application of weed-control measures hefps
to prevent excessive runoff and erosion. Leaving crop
residue on or near the surface helps to conserve
moisture, maintain tilth, and control erosion,

This unit is suited to irrigated orchard and vineyard
crops. The main limitations are depth to the claypan
and depth to the dense, weakly cemented sediments.
General management considerations include the hazard
of erasion. The claypan and the dense, weakly
cemented sediments limit the suitability for deep-rooted
crops. Where feasible, deep ripping of these restrictive
layers helps to overcome these limitations. A tillage pan
forms easily if the soil is tilled when wet. Chiseling or
subsoiling breaks up the pan. All tillage should be on
the contour or across the slope. If the soil is plowed in
fall, runoff and erosion can be controlled by applying
fertilizer and seeding a cover crop. Sprinkler and drip
irrigation systems are suitable. They permit an even,
controlled application of water, help to prevent
excessive runoff, and minimize the risk of ercsion.
Returning crop residue to the soil or regularly adding
other organic material improves fertility, minimizes
crusting, and maintains the rate of water intake.

If this unit is used for homesite development, the
main limitations are depth to the claypan or to dense,
weakly cemented sediments; the high shrink-swell
potential; the very slow permeability; and low strength.
General management considerations include the hazard
of erosion. Cuts needed to provide essentially level
building sites can expose the claypan or dense subsoil.
Properly designing foundations and footings and
diverting runoff away from buildings help to prevent the
structural damage caused by shrinking and swelling. On
sites for septic tank absorption fields, the very slow
permeability can be overcome by increasing the size of
the absorption field. Properly designing buildings and
roads can offset the limited ability of the soil to support
a load. Excavation for roads and buildings increases the
hazard of erosion.

This map unit is in capability units lile-3 {MLRA-17},
irrigated, and IVe-3 (MLRA-17), nonirrigated. It is in
vegetative soil group D.

Soil Survey

135—Corning-Redding complex, 2 to 8 percent
slopes. These undulating and gently rolling soils are on
the convex side slopes of terraces, commonly on the
upper-part of the slopes. The native vegetation is
mainly annual grasses and forbs. Elevation is 140 to
270 feet. The average annual precipitation is about 17
inches, the average annual air temperature is about 60
degrees F, and the average frost-free period is about
270 days.

This unit is 45 percent Corning gravelly ioam and 40
percent Redding gravelly loam. The components of this
unit occur as areas so intricately intermingled that it
was not practical to map them separately at the scale
used.

Included in this unit are smalil areas of Redding soils
that have slopes of 0 to 2 percent and are on toe
slopes, Yellowlark soils in the siightly lower landscape
positions, and gravelly soils that have a claypan and a
hardpan at a depth of 40 to 60 inches. The gravelly
solls are in landscape positions similar to those of the
dominant Corning and Redding soils. Also included are
Corning and Redding soils that have slopes of 8 to 20
percent and small areas of soils that are similar to the
Corning soil but are underlain by consolidated
sediments at a depth of 30 to 60 inches. Included areas
make up about 15 percent of the total acreage.

The Corning soil is very deep and moderately well
drained. It formed in weakly consolidated alluvium
derived from mixed but dominantly granitic rock
sources. Typically, the surface layer is light brown,
yellowish red, and light brown gravelly loam about 21
inches thick. The upper 15 inches of the subsoil is a
claypan of reddish brown and yellowish red clay. The
lower part to a depth of 60 inches is reddish yellow and
light brown clay loam and loam. In some areas the
surface layer is loam, sandy foam, or cobbly lpam.

Permeability is very slow in the Corning soil.
Available water capacity is moderate. The shrink-sweil
potential is high. The effective rooting depth is 60
inches or more, but roots are restricted to cracks and
the faces of peds in the claypan, which is at a depth of
20 10 40 inches. Water is very briefly perched above the
claypan after periods of heavy rainfall or irrigation.
Runoff is slow or medium, and the hazard of water
erosion is slight or moderate. The rate of water intake in
irrigated areas is 1.5 inches per hour.

The Redding soil is moderately deep to a hardpan
and is moderately well drained. It formed in weakly
consolidated alluvium derived from mixed but
dominantly granitic rock sources. Typically, the surface
layer is reddish yellow gravelly loam about 4 inches
thick. The next 11 inches also is reddish yellow gravelly
loam. The upper 10 inches of the subsail is a claypan of
reddish brown clay and clay ioam. The lower part to a
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depth of 60 inches is a pink and reddish yellow,
indurated hardpan. In some areas the surface layer is
loam, gravelly sandy loam, or cobbly loam.

Permeability is very slow in the Redding soil.
Available water capacity is very low. The shrink-swell
potential is high. The effective rooting depth is limited
by the hardpan at a depth of 20 to 40 inches. Roots are
restricted to cracks and the faces of peds in the
claypan, which is at a depth of 10 to 20 inches. Water
is very briefly perched above the claypan and hardpan
after periods of heavy rainfall or irrigation. Runoff is
slow or medium, and the hazard of water erosion is
slight or moderate. The rate of water intake in irrigated
areas is 1.5 inches per hour.

Most areas are used for livestock grazing. A few
areas are used for irrigated vineyards. This unit may
provide wetland functions and values. These should be
considered in plans for enhancement of wildlife habitat
or land use conversion.

Where this unit is used for livestock grazing, general
management considerations include the very low
avaijlable water capacity in the Redding soil and
saturated soil conditions in concave areas following
rainy periods. The characteristic plant community is
mainly soft chess, ripgut brome, wild oat, and filaree.
The very low available water capacity limits the
production of desirable forage plants. Grazing should be
delayed until the soils are firm enough to withstand
trampling by livestock and the more desirable forage
plants have had an opportunity to set seed.

Where this unit is used for irrigated vineyard crops,
the main limitations are depth to the claypan and the
very low available water capacity. The Redding soil also
is limited by depth to the hardpan. General
management considerations include the hazard of
erosion. Subsoiling increases the effective rooting depih
of the Corning soil. The hardpan limits the suitability for
deep-rooted crops. Where feasible, deep ripping of this
restrictive layer can help to overcome this limitation.
Because these soils are droughty, applications of
irrigation water should be light and frequent. All tillage
should be on the contour or across the slope. If the
soils are plowed in the fall, runcff and erosion can be
controlled by applying fertilizer and seeding a cover
crop. Sprinkier and drip irrigation systems are suitable.
They permit an even, controlled application of water,
help to prevent excessive runoff, and minimize the risk
of erosion. Returning crop residue to the soils or
regularly adding other organic material improves fertility,
minimizes crusting, and maintains the rate of water
intake.

This map unit is in capability unit 1Ve-3 (MLRA-17),
irrigated and nonirrigated. It is in vegetative soil group
D.
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136—Corning-Redding complex, 8 to 15 percent
slopes. These rolling soils are on the convex side
slopes of terraces. Cobbles cover 3 to 15 percent of the
surface. The native vegetation is mainly annual grasses
and forbs. Elevation is 130 to 290 feet. The average
annual precipitation is about 17 inches, the average
annual air temperature is about 60 degrees F, and the
average frost-free period is about 270 days.

This unit is 45 percent Corning cobbly loam and 40
percent Redding cobbly loam. The components of this
unit occur as areas so intricately intermingled that it
was not practical to map them separately at the scale
used.

Included in this unit are small areas of Redding soils
that have slopes of 0 to 5 percent and are on toe
slopes, Yellowlark soils in the slightly lower landscape
positions, and claypan soils that have a gravelly surface
layer and have a hardpan at a depth of 40 to 80 inches.
The claypan soils are in landscape positions similar to
those of the dominant Corning and Redding soils. Alsa
included are small areas of soils that are similar to the
Corning soil but are underlain by consolidated
sedimenis at a depth of 30 to 60 inches or have a
claypan at a depth of 20 to 40 inches and small areas
of Corning and Redding soils that have slopes of 15 to
20 percent. The steeper Corning and Redding soils are
on the slightly higher parts of the landscape. Included
areas make up about 15 percent of the total acreage.

The Corning soil is very deep and moderately well
drained. It formed in weakly consotidated alluvium
derived from mixed but dominantly granitic rock
sources. Typically, the surface layer is light brown,
yellowish red, and light brown cobbly loam about 12
inches thick. The upper 13 inches of the subsoil is a
claypan of reddish brown and yellowish red clay. The
lower part to a depth of 67 inches is reddish yellow and
light brown clay loam and loam. in some areas the
surface layer is gravelly loam or gravelly sandy loam.

Permeability is very slow in the Corning soil.
Available water capacity is moderate. The shrink-swell
potential is high. The effective rooting depth is 60
inches or more, but roots are restricted to cracks and
the faces of peds in the claypan, which is at a depth of
10 to 20 inches. Water is very briefly perched above the
claypan after periods of heavy rainfall or irrigation.
Runoff is medium or rapid, and the hazard of water
grosion is moderate. The rate of water intake in
irrigated areas is 1.5 inches per hour.

The Redding soil is moderately deep to a hardpan
and is moderately well drained. It formed in weakly
consolidated alluvium derived from mixed but
dominantly granitic rock sources. Typically, the surface
layer is reddish yellow cobbly loam about 4 inches
thick. The next 11 inches is reddish yellow and
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yellowish red gravelly loam. The upper 10 inches of the
subsail is a claypan of reddish brown clay and clay
foam. The lower part to a depth of 60 inches is a pink
and reddish yellow, indurated hardpan. In some areas
the surface layer is gravelly sandy loam or gravelly
loam.

FPermeability is very slow in the Redding soil.
Available water capacity is very low. The shrink-swell
potential is high. The effective rooting depth is limited
by the hardpan at a depth of 20 to 40 inches. Roots are
restricted to cracks and the faces of peds in the
claypan, which is at a depth of 10 to 20 inches. Depth
to the water table is more than 6 feet. Runoff is medium
or rapid, and the hazard of water erosion is moderate.
The rate of water intake in irrigated areas is 1.5 inches
per hour.

Most areas are used for livestock grazing. A few
areas are used for irrigated vineyards. This unit may
provide wetland functions and values. These should be
considered in plans for enhancement of wildlife habitat
or land use conversion.

Where this unit is used for livestock grazing, general
management considerations include the very low
available water capacity in the Redding soil and the
hazard of erosion. The characteristic plant community is
mainly soft chess, ripgut brome, wild oat, and filaree.
The very low available water capacity limits the
production of desirable forage plants. Grazing should be
controlled so that desirable vegetation, such as soft
chess, is maintained and enough vegetation is left
standing to protect the scils from erosion. Loss of the
surface layer results in a severe decrease in
productivity and in the-potential of the unit to produce
plants suitable for grazing.

Where this unit is used for irrigated vineyard crops,
the main limitations are depth to the claypan, the slope,
the cobbles on the surface, and the very low available
water capacity. The Redding soil also is limited by
depth to the hardpan. General management
considerations include the hazard of erosion. Subsoiling
increases the effective rooting depth of the Corning soil.
The hardpan limits the suitability for deep-rooted crops.
Where feasible, deep ripping of this restrictive tayer can
help to overcome this limitation. All tillage should be on
the contour or across the slope. If the soils are plowed
in the fall, runoff and erosion can be controlled by
applying fertilizer and seeding a cover crop. Annual
cultivation should be avoided on the steeper slopes.
The cobbles on the surface cause rapid wear of tillage
equipment. Because the Redding soil is droughty,
applications of irrigation water should be light and
frequent. Sprinkler and drip irrigation systems are
suitable. They permit an even, controlled application of
water, help to prevent excessive runoff, and minimize

Soil Survey

the risk of erosion. Returning crop residue to the soils
or regularly adding other organic material improves
fertility, minimizes crusting, and maintains the rate of
water intake.

This map unit is in capability unit IVe-3 (MLRA-17),
irrigated and nonirrigated. It is in vegetative soil group
D.

137—Cortina gravelly sandy loam, 0 to 5 percent
slopes. This very deep, somewhat excessively drained,
nearly level and gently sloping soil is on alluvial fans. It
formed in alluvium derived from mixed rock sources.
The vegetation in areas that have not been cultivated is
mainly annual grasses and forbs. Elevation is 100 to
400 feet. The average annual precipitation is about 10
inches, the average annual air temperature is abhout 60
degrees F, and the average frost-free period is about
270 days.

Typically, the surface layer is brown gravelly sandy
loam about 18 inches thick. The underilying material to a
depth of 80 inches is pale brown, stratified very gravelly
sandy loam and very gravelly loamy sand. In some
areas the surface layer is gravelly loam or gravelly clay
loam.

Included in this unit are small areas of Cortina soils
that have slopes of 5 to 8 percent and Vernaiis and
Zacharias soils on the slightly higher parts of the
landscape. Also included are areas of Xerofluvents and
Xerorihents in the slightly lower landscape positions.
Included areas make up about 15 percent of the total
acreage.

Permeability is moderately rapid in the Cortina soil.
Available water capacity is low. The effective rooting
depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight. The rate of water
intake in irrigated areas is 1.5 inches per hour.

Most areas of this unit are used for livestock grazing.
A few areas are used for irrigated crops or for dryland
grain crops.

Where this unit is used for livestock grazing, general
management considerations include the low available
water capacity. The characteristic plant community is
mainly red brome, soft chess, and filaree. The low
available water capacity limits the production of
desirable forage plants.

Where this unit is used for dryland grain crops, the
main iimitations are low rainfall during the growing
season and the low available water capacity. General
management considerations include the hazard of
erosion. Because the amount of precipitation is not
sufficient for annual cropping, the best suited cropping
system is one that includes small grain and summer
tallow. The high content of gravel in this soil reduces
the amount of moisture available for plant growth.
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Coarse fragments on the surface cause rapid wear of
tillage equipment. All tillage shouid be on the contour or
across the slope. Leaving crop residue on or near the
surface helps to conserve moisture, maintain tilth, and
control erosion.

This unit is suited to irrigated row, field, and orchard
crops. The main limitations are the high content of
gravel and the low available water capacity. General
management considerations include the hazard of
erosion. The high content of gravel reduces the amount
of moisture available for plant growth. Coarse fragments
on the surface cause rapid wear of tillage equipment.
Because the soil is droughty, applications of irrigation
water should be light and frequent. The water should be
applied in amounts sufficient to wet the root zone but
small enough to minimize the leaching of plant
nutrients. Sprinkler and drip irrigation systems are
suitable. They permit an even, controlled application of
water, help to prevent excessive runoff, and minimize
the risk of erosion. All tillage should be on the contour
or across the slope. Returning crop residue to the soil
or regularly adding other organic maiterial improves
fertility, minimizes crusting, and maintains the rate of
water intake.

This map unit is in capability units [lls-4 (MLRA-17},
irrigated, and 1Vs-4 (MLRA-17), nonirrigated. It is in
vegetative soil group B.

138—Cosumnes silty clay loam, drained, 0 to 2
percent slopes. This very deep, somewhat poorly
drained, nearly level soil is on low flood plains. It
formed in alluvium derived from mixed rock sources.
Mottles in the profile indicate a somewhat poorly
drained soil; however, drainage has been improved by
levees and reclamation projects. Elevation is 5 to 25
feet. The average annual precipitation is about 16
inches, the average annual air temperature is about 60
degrees F, and the average frost-free period is about
270 days.

Typically, the surface layer is pale brown siity clay
loam about 7 inches thick. The upper 14 inches of the
underlying material is pale brown, mottled silty clay
loam. The next 26 inches is grayish brown, mottled
clay. The tower part to a depth of 63 inches is brown
and pale brown, mottled clay. In some areas the
surface layer is silt loam.

Included in this unit are small areas of Columbia and
Sailboat soils and small areas of Cosumnes soils that
have a water table below a depth of 48 inches. Also
included are small areas of fine textured soils that have
a hardpan below a depth of 48 inches. All of the
included soils are in landscape positions similar to the
dominant Cosumnes soil. Included areas make up
about 15 percent of the total acreage.
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Permeability is slow in the Cosumnes soil. Available
walter capacity is high. The shrink-swell potential also is
high. The effective rooting depth is 60 inches or more.
Depth to the water table is more than & feet, but water
may be briefly perched above the substratum after
periods of heavy rainfall or irrigation. Runoff is very
slow, and the hazard of water erosion is slight. The rate
of water intake in irrigated areas is 0.3 inch per hour.
The soil is subject to rare flooding, which occurs during
years of abnormally high precipitation.

Most areas are used for irrigated crops. A few areas
are used as irrigated pasture. This unit may provide
wetland functions and values. These should be
considered in plans for enhancement of wildlife habitat
or land use conversion.

This unit is suited to irrigated row and field crops.
The main limitation is the slow permeability. Because of
the restricted permeability, water applications should be
regulated so that the water does not stand on the
surface and damage the crops. Furrow, border, and
sprinkler irrigation systems are suitable. Returning crop
residue to the soil or regularly adding other organic
material improves fertility, minimizes crusting, and
increases the rate of water intake.

This unit is suited to irrigated pasture. Irrigation water
can be applied by sprinkler and border methods.
Leveling helps to ensure a uniform application of water.
Proper stocking rates, pasture rotation, and restricted
grazing during wet periods help to keep the pasture in
good condition and protect the soil from compaction.

This map unit is in capability units lls-5 (MLRA-17),
irrigated, and [Vs-5 (MLRA-17), nonirrigated. It is in
vegetative soil group C.

139—Cosumnes silty clay loam, drained, 0 to 2
percent slopes, occasionally flooded. This very deep,
somewhat poorly drained, nearly level soil is on low
flood plains. It formed in alluvium derived from mixed
rock sources. Mottles in the profile indicate a somewhat
poorly drained soil; however, drainage has been
improved by levees and reclamation projects. Elevation
is 5 to 25 feet. The average annual precipitation is
about 16 inches, the average annual air temperature is
about 60 degrees F, and the average frosi-free period is
about 270 days.

Typically, the surface layer is pale brown silty clay
loam about 7 inches thick. The upper 14 inches of the
underlying material is pale brown, mottled silty clay
locam. The next 26 inches is grayish brown, mottled
clay. The lower part to a depth of 63 inches is brown
and pale brown, mottied clay. In some areas the
suriace layer is silt loam.

Included in this unit are small areas of Columbia and
Sailboat soils, areas of Cosumnes soils that have a
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water table below a depth of 48 inches, and small areas
of fine textured soils that have a hardpan below a depth
of 48 inches. All of these included soils are in
landscape positiens similar to those of the dominant
Cosumnes soil. Also included are small areas of San
Joaquin soils on the slightly higher terraces. Included
areas make up about 15 percent of the total acreage.

Permeability is slow in the Cosumnes soil. Available
water capacity is high. The shrink-swell potential also is
high. The effective rocting depth is 60 inches or more.
Depth to the water table is more than 6 feet, but water
may be briefly perched above the substratum after
periods of heavy rainfall or irrigation. Runoff is very
slow, and the hazard of water erosion is slight. The rate
of water intake in irrigated areas is 0.3 inch per hour.
The soil is subject to occasional, brief or long periods of
floocding from December through April.

Most areas are used for irrigated crops. A few areas
are used as irrigated pasture. This unit may provide
wetland functions and values. These shoutd be
considered in plans for enhancement of wildlife habitat
or land use conversion,

This unit is suited to irrigated row and field crops.
The main limitation is the slow permeability. The
occasional flooding is a hazard. Because of the
restricted permeability, water applications should be
regulated so that the water does not stand on the
surface and damage the crops. Furrow, border, and
sprinkler irrigation systems are suitable, The risk of
flooding can be reduced by levees and diversions.
Returning crop residue to the soil or regularly adding
other organic material improves fertility, minimizes
crusting, and increases the rate of water intake.

This unit is suited to irrigated pasture. The occasional
flooding is a hazard. It can impair the grazing system.
Irrigation water can be applied by sprinkier and border
methods. Leveling helps to ensure a uniform application
of water. Proper stocking rates, pasture rotation, and
restricted grazing during wet periods help to keep the
pasture in good condition and protect the soil from
compaction.

This map unit is in capability units llw-5 (MLRA-17),
irrigated, and IVw-5 (MLRA-17), nonirrigated. It is in
vegetative soil group C.

140—Coyotecreek silt loam, 0 to 2 percent slopes,
occasionally flooded. This very deep, well drained,
nearly level scil is on high floed plains. It formed in
alluvium derived from mixed rock sources. Elevation is
80 to 165 feet. The average annual precipitation is
about 16 inches, the average annual air temperature is
about 60 degrees F, and the average frost-free period is
about 270 days.

Typically, the surface layer is dark brown silt loam
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about 23 inches thick. The upper 13 inches of the
underlying material is dark brown silt loam. The lower
part to a depth of 69 inches is stratified, dark brown
silty clay loam. In some areas the surface layer is loam.

Included in this unit are small areas of Reiff soils on
the slightly higher parts of the landscape, Sailboat soils
on the slightly lower parts, and San Joaquin soils on the
slightly higher terraces. Also included, in landscape
positions simitar to those of the Coyotecreek soil, are
small areas of soils that are gravelly and moderately
fine texiured or that have moderately coarse textured
overwash. Included areas make up about 15 percent of
the total acreage.

Permeability is moderately slow in the Coyotecreek
soil. Available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is slow, and
the hazard of water ergsion is slight. The rate of water
intake in irrigated areas is 0.7 inch per hour. The soil is
subject 1o occasional, very brief or brief periods of
flooding from December through April.

Most areas are used for irrigated crops, orchards, or
vineyards. This unit may provide wetland functions and
values. These should be considered in plans for
enhancement of wildlife habitat or land use conversion.

This unit is suited to irrigated row and field crops.
The occasional flooding is a hazard. The risk of flooding
can be reduced by levees and diversions. Furrow,
border, and sprinkler irrigation systems are suitable.
Returning crop residue to the soil or regularly adding
other organic material improves fertility, minimizes
crusting, and increases the rate of water intake.

This map unit is in capability units llw-2 (MLRA-17),
irrigated, and IVw-2 {(MLRA-17), nonirrigated. it is in
vegetative soil group A.

141—Delhi fine sand, 0 to 5 percent slopes. This
very deep, somewhat excessively drained, nearly level
and gently sloping soil is on dunes. It formed in wind-
modified alluvium derived from granitic rock sources. In
most areas slopes originally were 2 to 7 percent prior to
extensive land leveling. Elevation is 30 to 110 feet. The
average annual precipitation is about 11 inches, the
average annual air temperature is about 60 degrees F,
and the average frost-free period is about 270 days.

Typically, the surface layer is brown fine sand about
10 inches thick. The underlying material to a depth of
60 inches is brown and yellowish brown fine sand. In
some areas the surface layer is loamy sand or loamy
coarse sand.

Included in this unit are small areas of Tinnin and
Veritas soils in the slightly lower landscape positions.
Included areas make up about 15 percent of the total
acreage.

Permeability is rapid in the Delhi soil. Available water
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capacity is low. The effective rooting depth is 60 inches
or more. Runoff is slow, and the hazard of water
erosion is slight. The rate of water intake in irrigated
areas is 3.0 inches per hour. The hazard of soil blowing
is very severe.

Most areas of this unit are used for irrigated crops,
orchards, or vineyards. A few areas are used for
homesite development.

This unit is suited to irrigated row, field, orchard, and
vineyard crops. The main limitation is the low available
water capacity. General management considerations
include the very severe hazard of soil blowing. The high
percentage of sand in the soil reduces the amount of
moisture available for plant growth. Because the soil is
droughty, applications of irrigation water should be light
and frequent. The water should be applied in amounts
sufficient to wet the root zone but small enough to
minimize the leaching of plant nutrients. Sprinkler and
drip irrigation systems are suitable. They permit an
even, controlled application of water, help to prevent
excessive runoff, and minimize the risk of erosion. A
tilage pan forms easily if the soil is tilled when wet.
Chiseling or subsciling breaks up the pan. When ihe
wind velocity is high in spring, the hazard of soil
blowing can be reduced by properly managing all crop
residue and by minimizing tillage.

If this unit is used for homesite development, the
main limitation is the rapid permeability in the
substratum. Community sewage systems may be
needed because seepage from ansite sewage disposal
systems can result in the contamination of water
supplies.

This map unit is in capability units Ills-4 (MLRA-17},
irrigated, and 1Ve-4 (MLRA-17}, nonirrigated. It is in
vegetative soil group B.

142—Delhi loamy sand, 0 to 2 percent slopes. This
very deep, somewhat excessively drained, nearly level
soil is on dunes. It formed in wind-modified alluvium
derived from granitic rock sources. Elevation is 25 to
135 feet. The average annual precipitation is about 11
inches, the average annual air temperature is about 60
degrees F, and the average frost-free period is about
270 days.

Typically, the surface layer is grayish brown and light
brownish gray loamy sand about 16 inches thick. The
upper 10 inches of the underlying material is grayish
brown loamy sand. The lower part to a depth of 60
inches is pale brown sand. In some areas the suriace
layer is loamy fine sand or fine sand.

Included in this unit are small areas of Honcut,
Tinnin, and Veritas soils in the slightly lower landscape
positions. Also included, on the slightly higher parts of
the landscape, are small areas of Delhi soils that have
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slopes of 2 to 5 percent. Included areas make up about
15 percent of the total acreage.

Permeability is rapid in the Delhi soil. Available water
capacity is low. The effective rooting depth is 60 inches
or more. Runoff is slow, and the hazard of water
erosion is slight. The rate of water intake in irrigated
areas is 3.0 inches per hour. The hazard of soil blowing
is severe.

Most areas of this unit are used for irrigated crops,
orchards, or vineyards. A few areas are used for
homesite development.

This unit is suited to irrigated row, field, orchard, and
vineyard crops. The main limitation is the low available
water capacity. General management considerations
include the severe hazard of soil blowing. The high
percentage of sand in the soil reduces the amount of
moisture available for plant growth. Because the soil is
droughty, applications of irrigation water should be light
and frequent. The water should be applied in amounts
sufficient to wet the root zone but small encugh to
minimize the leaching of plant nutrients. Sprinkler and
drip irrigation systems are suitable. They permit an
even, conirolled application of water, help to prevent
excessive runoff, and minimize the risk of erosion. A
tilage pan forms easily if the soil is tilled when wet.
Chiseling or subsoiling breaks up the pan. When the
wind velocity is high in spring, the hazard of solil
blowing can be reduced by properly managing all crop
residue and by minimizing tillage.

if this unit is used for homesite development, the
main limitation is the rapid permeability in the
substratum. Community sewage systems may be
needed because seepage from onsite sewage disposal
systems can result in the contamination of water
supplies.

This map unit is in capability units Ills-4 (MLRA-17},
irrigated, and IVe-4 (MLRA-17), nonirrigated. It is in
vegetative soil group B.

143—Delhi-Urban land complex, 0 to 2 percent
slopes. This nearly level map unit is on dunes.
Elevation is 25 to 135 feet. The average annual
precipitation is about 11 inches, the average annual air
temperature is about 60 degrees F, and the average
frost-free period is about 270 days.

This unit is 50 percent Delhi loamy sand and 35
percent Urban land. The components of this unit occur
as areas 5o intricately intermingled that it was not
practical to map them separately at the scale used.

included in this unit are small areas of Honcut,
Tinnin, and Veritas soils in the slightly lower landscape
positions. Also included are small areas of soils that
have been aitered by construction activities. Included
areas make up about 15 percent of the total acreage.
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The Delhi soil is very deep and somewhat
excessively drained. It formed in wind-modified alluvium
derived from granitic rock sources. Typically, the
surface layer is grayish brown and light brownish gray
loamy sand about 16 inches thick. The upper 10 inches
of the underlying material is grayish brown loamy sand.
The lower part to a depth of 80 inches is pale brown
sand. In some areas the surface layer is loamy fine
sand or fine sand.

Permeability is rapid in the Delhi soil. Available water
capacity is low. The effective rooting depth is 60 inches
or more. Runoff is slow, and the hazard of water
erosion is slight. The rate of water intake in irrigated
areas is 3.0 inches per hour. The hazard of soil blowing
is severe.

Urban land consists of areas covered by roads,
driveways, sidewalks, parking lots, buildings, and other
structures. The soil material under the impervious
surface is similar to that of Delhi loamy sand.

Most areas of this unit are used for urban
development. A few areas are used for irrigated crops,
orchards, or vineyards.

Where the Delhi soil is used for urban development,
the main limitation is the rapid permeability in the
substratum. Community sewage systems are needed
because seepage from onsite sewage disposal systems
can result in the contamination of water supplies.

The Delhi soil is suited to irrigated row, field, orchard,
and vineyard crops. The main limitation is the low
available water capacity. General management
considerations include the severe hazard of soil
blowing. The high percentage of sand in the soil
reduces the amount of moisture availabie for plant
growth. Because the soil is droughty, applications of
irrigation water should be light and frequent. The water
should be applied in amounts sufficient to wet the root
zone but small enough to minimize the leaching of plant
nutrients. Sprinkler and drip irrgation systems are
suitable. They permit an even, controlled application of
water, help to prevent excessive runoff, and minimize
the risk of erosion. A tillage pan forms easily if the soil
is tilled when wet. Chiseling or subsoiling breaks up the
pan. When the wind velocity is high in spring, the
hazard of soil blowing can be reduced by properly
managing all crop residue and by minimizing tillage.

The Delhi soil is in capability units Ills-4 (MLRA-17),
irrigated, and IVe-4 (MLRA-17), nonirrigated. It is in
vegetative soil group B. The Urban land is not assigned
a capability classification ot a vegetative soil group.

144—0Dello sand, partially drained, 0 to 2 percent
slopes, occasionally fiooded. This very deep, very
poorly drained, nearly level soil is on flood plains. It
formed in alluvium derived from granitic rock sources.
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Mottles in the profile indicate a very poorly drained soil:
however, drainage has been improved by levees and
reclamation projects. Elevation is sea level to 30 feet.
The average annual precipitation is about 12 inches,
the average annual air temperature is about 60 degrees
F, and the average frost-free period is about 270 days.

Typically, the surface layer is pale brown, mottled
sand about 20 inches thick. The underlying material to a
depth of 60 inches is very pale brown, mottled sand. In
some areas the surface layer is fine sandy loam.

Included in this unit are small argas of Columbia soils
in landscape positions similar to those of the Dello soil
and Fluvaquents in the slightly lower positions. Also
included are small areas of Dello soils that have a
stratified medium textured to fine textured substratum
below a depth of 40 inches. Included areas make up
about 15 percent of the total acreage.

Permeability is rapid in the Dello soil. Available water

‘capacity is low. The effective rooting depth of the crops

commanly grown in the county is fimited by an apparent
water table that has been lowered to a depth of 3 to 4
feet through drainage systems that require continual
maintenance. Runoff is slow, and the hazard of water
erosion is slight. The rate of water intake in irrigated
areas is 4.0 inches per hour. The hazard of soil blowing
is very severe. The soil is subject to occasional, long
periods of flooding from November through March.
Channeling and deposition are common along
streambanks.

Most areas are used for wildlife habitat or
recreational development. A few areas are used for
irrigated crops. This unit may provide wetland functions
and values. These should be considered in plans for
enhancement of wildlife habitat or land use conversion.

Where this unit is used for recreational development,
general management considerations include the hazard
of occasional flooding and the very severe hazard of
s0il blowing. Protection from flooding is needed. A
drainage system is needed in areas used for paths and
trails. Areas used for recreation can be protected from
soil blowing and dust by a good plant cover.

Where this unit is used for irrigated row or field
crops, the main limitations are the low available water
capacity and the high water table. General management
considerations include the hazard of occasional flooding
and the very severe hazard of soil blowing. Because the
soil is droughty, appiications of irrigation water should
be light and frequent. The water should be applied in
amounts sufficient to wet the root zone but small
enough to minimize the leaching of plant nutrients. Tile
drainage can lower the water table if a suitable outlet is
available. Most climatically adapted crops can be grown
if the soil is protected from flooding late in spring and
early in summer and if a drainage system is installed.
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The risk of flooding can be reduced by levees and
diversions. When the wind velocity is high in spring, the
hazard of soil blowing can be reduced by properly
managing all crop residue and by minimizing tillage.

This map unit is in capability units [llw-4 (MLRA-17},
irrigated, and IVw-4 (MLRA-17), nonirrigated. It is in
vegetative soil group B.

145—Dello loamy sand, drained, 0 to 2 percent
slopes. This very deep, very poorly drained, nearly
level soil is on flood plains. It formed in alluvium derived
from granitic rock sources. Mottles in the profile indicate
a very poorly drained soil; however, drainage has been
improved by levees and reclamation projects. Elevation
is sea level to 30 feet. The average annual precipitation
is about 12 inches, the average annual air temperature
is about 60 degrees F, and the average frost-free period
is about 270 days.

Typically, the surface layer is light yellowish brown
loamy sand about 7 inches thick. The underlying
material to a depth of 60 inches is pale brown and light
gray, mottled sand. in some areas the surface layer is
sandy loam or loamy fine sand.

Included in this unit are small areas of Columbia soils
and small areas of Dello soils that have a stratified
medium textured to fine textured substratum below a
depth of 40 inches. Both of these included soils are in
landscape positions similar to those of the dominant
Delle soil. Also included, on the slightly higher parts of
the landscape, are Egbert and Merritt soils and small
areas of coarse textured soils that have a weakly
cemented substratum below a depth of 36 inches.
included areas make up about 15 percent of the total
acreage.

Permeability is rapid in the Dello soil. Available water
capacity is low. The effective rooting depth is more than
60 inches. Drainage systems that require continual
maintenance have been used to lower the apparent
water table to a depth of 6 feet or more. Runcff is slow,
and the hazard of water erosion is slight. The rate of
water intake in irrigated areas is 3.0 inches per hour.
The hazard of soil blowing is severe. The soil is subject
to rare flooding, which occurs during years of
abnormally high precipitation.

Most areas are used for irrigated crops. This unit
may provide wetland functions and values. These
should be considered in plans for enhancement of
wildlife habitat or land use conversion.

This unit is suited to irrigated row and field crops.
The main limitations are the low available water
capacity and the high water tabie. General management
considerations include the severe hazard of soil
biowing. Because the soil is droughty, applications of
irrigation water should be light and frequent. The water
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should be applied in amounts sufficient to wet the root
zone bui small enough to minimize the leaching of plant
nutrients. Careful applications of irrigation water are
needed to prevent the buildup of a high water table. A
drainage system may be needed. When the wind
velocity is high in spring, the hazard of soil blowing can
be reduced by properly managing all crop residue and
by minimizing tiliage.

This map unit is in capability units lliw-4 (MLRA-17),
irrigated, and IVw-4 (MLRA-17), nonirrigated. It is in
vegetative soil group B.

146—Dello loamy sand, partially drained, 0 to 2
percent slopes. This very deep, very poorly drained,
nearly level soil is on flood plains and old slough
remnanis. It formed in alluvium derived from granitic
rock sources. Mottles in the profile indicate a very
poorly drained soil; however, drainage has been
improved by levees and reclamation projects. Elevation
is 10 feet below sea level to 10 feet above. The
average annual precipitation is about 14 inches, the
average annual air temperature is about 60 degrees F,
and the average frost-free pericd is about 270 days.

Typically, the surface layer is dark grayish brown and
brown loamy sand about 10 inches thick. The
underlying material to a depth of 60 inches is light
brownish gray, mottled fine sand and sand. In some
areas the surface layer is fine sandy loam.

Included in this unit are small areas of Devries,
Egbert, Grangeville, Merritt, and Piper soils on the
slightly higher parts of the landscape. Also included are
small areas of Shima, Valdez, and Venice soils on the
slightly lower parts. Included areas make up about 15
percent of the total acreage.

Permeability is rapid in the Dello soil. Available water
capacity is low. The effective rooting depth of the crops
commonly grown in the county is limited by an apparent
water table at a depth of 3 to 4 feet. Runoff is slow, and
the hazard of water erosion is slight. The rate of water
intake in irrigated areas is 3.0 inches per hour. The
hazard of soil blowing is severe. The soil is subject to
rare flooding, which occurs during years of abnormally
high precipitation.

Most areas are used for irrigated crops. This unit
may provide wetland functions and values. These
should be considered in plans for enhancement of
wildlife habitat or land use conversion.

This unit is suited to irrigated row and field crops.
The main limitations are the low available water
capacity and the high water table. General management
considerations include the severe hazard of soil
blowing. Areas adjacent to levees are subject to lateral
seepage in wet years when the water level is high.
Because the soil is droughty, applications of irrigation
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water shouid be light and frequent. The water should be
applied in amounts sufficient to wet the root zone but
small enough to minimize the leaching of plant
nutrients. Careful applications of irrigation water are
needed to prevent the buildup of a high water table. Tile
drainage can fower the water table if a suitable outlet is
available. When the wind velocity is high in spring, the
hazard of soil blowing can be reduced by properly
managing all crop residue and by minimizing tillage.

This map unit is in capability units Iltw-4 (MLRA-16),
irrigated, and IVw-4 (MLRA-186), nonirrigated. It is in
vegetative soil group B.

147—Dello sandy loam, clayey substratum,
drained, 0 to 2 percent slopes. This very deep, very
poorly drained, nearly level soil is on flood plains and
old slough remnants. It formed in alluvium derived from
granitic rock sources. Mottles in the profile indicate a
very poorly drained soil; however, drainage has been
improved by levees and reclamation projects. Elevation
is sea level to 30 feet. The average annual precipitation
is about 12 inches, the average annual air temperature
is about 60 degrees F, and the average frost-free period
is about 270 days.

Typically, the surface layer is brown sandy loam
about 16 inches thick. The underlying material is about
27 inches of white, mottled sand and loamy sand.
Below this to a depth of 60 inches is a buried surface
layer of gray, mottled silty clay and light brownish gray,
mottled clay loam. In some areas the surface tayer is
fine sandy loam or coarse sand.

Included in this unit are small areas of Columbia soils
in landscape positions similar to those of the Dello soil
and Merritt and Egbert soils on the slightly higher parts
of the landscape. Also included are small areas of Dello
soils that have a moderately fine textured overwash.
Included areas make up about 15 percent of the total
acreage.

Fermeability is rapid in the upper part of the Dello
soil and slow in the clayey substratum. Available water
capacity is moderate. The effective rooting depth is
limited by a clayey substratum at a depth of 40 to 60
inches. Drainage systems that require continual
maintenance have been used to lower the apparent
water table to a depth of 5 feet or more, but water may
be briefly perched above the clayey substratum after
periods of heavy rainfall or irrigation. Runoff is slow,
and the hazard of water erosion is slight. The rate of
water intake in irrigated areas is 1.5 inches per hour.
The hazard of soil biowing is moderate. The soil is
subject to rare flooding, which occurs during years of
abnormally high precipitation.

Most areas are used for irrigated crops. This unit
may provide wetland functions and values. These
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should be considered in plans for enhancement of
wildlife habitat or land use conversion.

This unit is suited to irrigated row and field crops.
The main limitations are the slowly permeable
substratum and the high water table. General
management considerations include the hazard of soil
blowing. Careful applications of irrigation water are
needed to prevent the buildup of a high water table. Tile
drainage can lower the water table if a suitable outlet is
available. When the wind velocity is high in spring, the
hazard of soil blowing can be reduced by properly
managing all crop residue and by minimizing tillage.

This map unit is in capability units [llw-3 (MLRA-17),
irrigated, and 1Vw-3 {MLRA-17), nonirrigated. It is in
vegetative soil group B.

148—Dello clay loam, drained, 0 to 2 percent
slopes, overwashed. This very deep, very poorly
drained, nearly level soil is on flood plains. It formed in
alluvium derived from granitic rock sources. Mottles in
the profile indicate a very poorly drained soil; however,
drainage has been improved by levees and reclamation
projects. Elevation is sea level to 30 feet. The average
annual precipitation is about 12 inches, the average
annual air temperature is about 60 degrees F, and the
average frost-free period is about 270 days,

Typically, the surface layer is dark grayish brown clay
loam about 12 inches thick. The underlying material to a
depth of B0 inches is mottled sand and fine sand. In
some areas the surface layer is loam, sandy clay loam,
or silly clay loam.

Included in this unit are small areas of Columbia soils
in landscape positions similar to those of the Dello soil
and Merrnitt and Egbert soils on the slightly higher parts
of the landscape. Also included are small areas of Dellg
soils that have a stratified medium textured to fine
textured substratum below a depth of 40 inches.
Included areas make up about 15 percent of the total
acreage.

Permeability is rapid in the Dello soil. Available water
capacity is low. The effective rooting depth is more than
60 inches. Drainage systems that require continual
maintenance have been used to lower the apparent
water table to a depth of 5 to 6 feet. Runoff is slow, and
the hazard of water erosion is slight. The rate of water
intake in irrigated areas is 0.5 inch per hour. The
hazard of soil blowing is slight. The soil is subject to
rare flooding, which occurs during years of abnormally
high precipitation.

Most areas are used for irrfigated crops. This unit
may provide wetland functions and values. These
should be considered in plans for enhancement of
wildlife habitat or land use conversion.

This unit is suited to irrigated row and field crops.
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The main limitations are the low available water
capacity and the high water table. Because the soil is
droughty, applications of irrigation water should be light
and frequent. The water should be applied in amounts
sufficient to wet the root zone but small enough to
minimize the leaching of plant nutrients. Careful
applications of irrigation water are needed to prevent
the buildup of a high water table. Tile drainage can
lower the water table if a suitable outlet is availabte.
Returning crop residue to the soil or regularly adding
other organic material improves fertility, minimizes
crusting, and increases the rate of water intake.

This map unit is in capability units lllw-4 (MLRA-17),
irrigated, and IVw-4 (MLRA-17), nonirrigated. It is in
vegetative soil group B.

149—Devries sandy loam, drained, 0 to 2 percent
slopes. This somewhat poorly drained, nearty level soil
is on basin rims. It is moderately deep to a hardpan. It
formed in alluvium derived from mixed rock sources,
Mottles in the profile indicate a somewhat poorly
drained soil; however, drainage has been improved by
levees and reclamation projects. Elevation is 5 feet
below sea level to 35 feet above. The average annual
precipitation is about 14 inches, the average annual air
temperature is about 60 degrees F, and the average
frost-free period is about 270 days.

Typically, the surface layer is grayish brown sandy
loam about 13 inches thick. The upper part of the
subsoil is light gray, mottied sandy loam about 15
inches thick. The lower part to a depth of 80 inches is a
light gray, indurated hardpan. In some areas the
surface layer is fine sandy loam or foam.

Included in this unit are small areas of Delio, Guard,
and Rioblancho soils in the slightly lower landscape
positions; Tujunga soils in old, leveled sloughs; and
Acampo soils on the slightly higher parts of the
landscape. Also included are a few areas where depth
to a hardpan is as little as 15 inches, mainly where
deep leveling cuts have been made. Included areas
make up about 15 percent of the total acreage.

Permeability is moderately rapid in the Devries soil.
Available water capacity is low. The effective rooting
depth is limited by the hardpan at a depth of 20 to 40
inches. Drainage systems that require continual
maintenance have been used to lower the apparent
water table to a depth of 5 feet or more, but water may
be perched above the hardpan after periods of heavy
rainfall or irrigation. Runoff is slow, and the hazard of
water erosion is slight. The rate of water intake in
irrigated areas is 1.5 inches per hour. The hazard of
soil blowing is moderate. The soil is subject to rare
flooding, which occurs during years of abnormally high
precipitation.
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Most areas are used for irrigated crops. A few areas
are used as irrigated pasture or for homesite
development. This unit may provide wetland functions
and values. These should be considered in plans for
enhancement of wildlife habitat or land use conversion.

This unit is suited to irrigated row and field crops.
The main limitations are depth to the hardpan and the
low available water capacity. General management
considerations include the hazard of soil blowing. The
hardpan limits the suitability for deep-rooted plants.
Where feasible, deep ripping of this restrictive layer can
help to overcome this limitation. Because the solil is
droughty, applications of irrigation water should be light
and frequent. Careful applications are needed to
prevent the buildup of a perched water table above the
hardpan. A drainage system may be needed. Furrow,
border, and sprinkler irrigation systems are suitable. A
tillage pan forms easily if the soil is tilled when wet.
Chiseling or subsoiling breaks up the pan. When the
wind velacity is high in spring, the hazard of soil
blowing can be reduced by properly managing all crop
residue and by minimizing tillage.

This unit is suited to irrigated pasture. The main
limitation is the low available water capacity. Because
the soil 1s droughty, applications of irrigation water
should be light and frequent. The water can be applied
by sprinkler and border methods. Leveling helps to
ensure a unitorm application of water. Proper stocking
rates, pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
protect the soil from compaction.

I this unit is used for homesite development, the
main limitation is depth to the hardpan. The rare
flooding is a hazard. Ripping the hardpan improves
permeability and thus also improves the suitability of the
soil for septic tank absorption fields. Houses, roads, and
streets should be constructed above expected flood
levels.

This map unit is in capability unit IVw-8 (MLRA-17),
irrigated and nonirrigated. It is in vegetative soil
group G.

150—Dumps. This map unit occurs as smoothed or
uneven accumulations of refuse that cannot support
plants unless major reclamation measures are applied.
It is in scattered areas throughout the county.

Included in this unit are Pits and Xerorthents.
Included areas make up about 10 percent of the total
acreage.

Soil properties, such as permeability, drainage,
runoff, effective rooting depth, and available water
capacity, vary from one area to another. This unit is
poorly suited 1o most land uses.
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This map unit is not assigned a capability
classification or a vegetative soil group.

151—Dumps, tailings. This map unit occurs as
smoothed or uneven accumulations of dredge tailings
that can support only sparse stands of vegetation
unless major reclamation measures are applied. it
consists of primarily sandy and gravelly material
deposited as tailings after most of the fine earth-
material was removed during gold dredging operations.
The unit is in scattered areas throughout the eastern
portion of the county.

Included in this unit are Pits and Xerofluvents.
Included areas make up about 10 percent of the total
acreage.

Soil properties, such as permeability, drainage,
runoff, effective rooting depth, and available water
capacity, vary from one area to another. Low areas
along streambanks are subject to frequent, brief periods
of flooding from December through April. Channels and
deposition are common along streambanks. High areas
are subject to flooding only during years of abnormally
high precipitation. This unit is poorly suited to most land
uses.

This map unit is not assigned a capability
classification or a vegetative soil group.

152—Egbert mucky clay loam, partially drained, 0
to 2 percent slopes. This very deep, poorly drained,
neatrly level soil is on flood plains. It formed in aliuvium
derived from mixed rock sources. Mottles in the profile
indicate a pooriy drained soil; however, drainage has
been improved by levees and reclamation projects.
Elevation is 5 feet below sea level to 10 feet above.
The average annual precipitation is about 13 inches,
the average annual air temperature is about 60 degrees
F, and the average frost-free period is about 270 days.

Typically, the upper 8 inches of the surface layer is
gray mucky clay loam. The lower 11 inches is dark
gray, mottled clay. The underlying material to a depth of
60 inches is variegated olive gray, gray, and dark gray
clay and clay loam. In some areas the surface layer is
silty clay.

Included in this unit are small areas of Peltier and
Ryde soils on the slightly lower parts of the landscape
near old channeis or streams and Kingile and Rindge
soils in the slightly lower landscape positions. Also
included are smail areas of Guard, Merritt, and Valdez
soils on the slightly higher parts of the landscape.
Included areas make up about 15 percent of the total
acreage.

Permeability is slow in the Egbert soil. Available
water capacity is very high. The shrink-swell potential is
high. The effective rooting depth of the crops commoniy
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grown in the county is limited by an apparent water
table that has been lowered to a depth of 4 to 6 feet
through drainage systems that require continual
maintenance. Runoff is slow, and the hazard of water
erosion is slight. The rate of water intake in irrigated
areas is 0.5 inch per hour. The hazard of soil blowing is
moderate. The soil is subject to rare flooding, which
occurs during years of abnormally high precipitation.

Most areas are used for irrigated crops. A few areas
are used for homesite development. This unit may
provide welland functions and values. These should be
considered in plans for enhancement of wildlife habitat
or land use conversion.

This unit is suited to irrigated row and field crops.
The main limitations are the slow permeability and the
high water tabie. General management considerations
include the hazard of soil blowing. Because of the
restricted permeability, water applications should be
reguiated so that the water does not stand on the
surface and damage the crops. Areas adjacent to
levees are subject to lateral seepage in wet years when
the water level is high. Careful applications of irrigation
water are needed 1o prevent the buildup of a high water
table. Tile drainage can lower the water table if a
suitable outiet is available. Furrow, border, and sprinkler
irrigation systems are suitable. When the wind velocity
is high in spring, the hazard of soil blowing can be
reduced by properly managing all crop residue and by
minimizing tillage.

If this unit is used for homesite deveiopment, the
main limitations are the slow permeability, the high
water table, the high shrink-swell potential, and fow
strength. The rare flooding is a hazard. The slow
permeability and the high water tahle increase the
possibility that septic tank absorption fields will not
function properly. The slow permeability can be
overcome by increasing the size of the absorption field.
A drainage system is needed if roads or building
foundations are constructed. Properly designing
foundations and footings and diverting runoff away from
buildings help to prevent the structural damage caused
by shrinking and swelling. Properly designing buildings
and roads can offset the limited ability of the soil to
support a load. Houses, roads, and streets should be
constructed above expected flood levels.

This map unit is in capability units llw-2 {(MLRA-186),
irrigated, and IVw-2 (MLRA-16), nonirrigated. It is in
vegetative soil group C.

153—Egbert silty clay loam, partially drained, 0 to
2 percent slopes. This very deep, poorly drained,
nearly level sail is on flood plains. It formed in alluvium
derived from mixed rock sources. Mottles in the profile
indicate a poorly drained soil; however, drainage has
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been improved by levees and reclamation projects. A
few areas are dissected by intermittent sloughs that
have been filled because of land leveling. Elevation is 5
feet below sea level to 10 feet above. The average
annual precipitation is about 12 inches, the average
annual air temperature is about 60 degrees F, and the
average frost-free period is about 270 days.

Typically, the upper 8 inches of the surface layer is
gray silty clay loam. The lower 11 inches is dark gray,
mottled clay. The underlying material to a depth of 60
inches is variegated olive gray, gray, and dark gray clay
and clay loam. In some areas the surface layer is silty
clay.

Included in this unit are small areas of Columbia,
Grangeville, Merritt, and Scribner soils in landscape
positions similar to those of the Egbert soil. Also
included are small areas of Stockton and Willows soils
on the slightly higher parts of the landscape. Included
areas make up about 15 percent of the total acreage.

Permeability is slow in the Egbert soil. Available
water capacity is very high. The shrink-swell potential is
high. The effective rooting depth of the crops commonly
grown in the county is limited by an apparent water
table that has been lowered to a depth of 4 to 6 feet
through drainage systems that require continual
maintenance. Runoff is slow, and the hazard of water
erosion is slight. The rate of water intake in irrigated
areas is 0.3 inch per hour. The hazard of soil blowing is
moderate. The soil is subject to rare flooding, which
occurs during years of abnormally high precipitation,

Most areas are used for irrigated crops. A few areas
are used for homesite development. This unit may
provide wetland functions and values. These should be
considered in plans for enhancement of wildlife habitat
or land use conversion.

This unit is suited to irrigated row and field crops.
The main limitations are the slow permeability and the
high water table. General management considerations
include the hazard of soil blowing. Because of the
restricted permeability, water applications should be
regulated so that the water does not stand on the
surface and damage the crops. Areas adjacent to
levees are subject to lateral seepage in wet years when
the water level is high. Careful applications of irrigation
water are needed to prevent the buildup of a high water
table. Tile drainage can lower the water table if a
suitable outlet is available. Furrow, border, and sprinkler
irrigation systems are suitable. When the wind velocity
is high in spring, the hazard of soil blowing can be
reduced by properly managing alt crop residue and by
minimizing tillage.

If this unit is used for homesite development, the
main limitations are the high shrink-swell potential, the
slow permeability, low strength, and the high water
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table. The rare flooding is a hazard. Properly designing
foundations and footings and diverting runoff away from
buildings help to prevent the structural damage caused
by shrinking and swelling. The slow permeability and
the high water table increase the possibility that septic
tank absorption fields will not function properly. The
slow permeability can be overcome by increasing the
size of the absorption field. Properly designing buildings
and roads can offset the limited ability of the soil to
support a load. A drainage system is needed if roads or
building foundations are constructed. Houses, roads,
and streets should be constructed above expected flood
levels.

This map unit is in capability units llw-2 (MLRA-17),
irrigated, and IVw-2 (MLRA-17), nonirrigated. It is in
vegetative soil group C.

154—Egbert silty clay loam, sandy substratum,
partialty drained, 0 to 2 percent slopes. This very
deep, poorly drained, nearly level soil is on flood plains
adjacent to rivers and sloughs. It formed in alluvium
derived from mixed rock sources. Mottles in the profile
indicate a poorly drained soil; however, drainage has
been improved by levees and reclamation projects.
Elevation is 5 feet below sea level to 15 feet above.
The average annual precipitation is about 12 inches,
the average annual air temperature is about 60 degrees
F, and the average frost-free period is about 270 days.

Typically, the upper 14 inches of the surface layer is
gray silty clay loam. The lower part to a depth of 40
inches is black and dark grayish brown, mottled clay
loam. The substratum to a depth of 60 inches is light
gray, stratified fine sand, loamy fine sand, and loamy
coarse sand. In some areas the surface layer is mucky
clay loam.

Included in this unit are small areas of Dello soils in
the slightly lower landscape positions. Also included are
small areas of Grangeville, Merritt, and Ryde soils in
landscape positions similar to those of the Egbert soil.
Included areas make up about 15 percent of the total
acreage.

Permeability is slow in the upper part of the Egbert
so0il and rapid in the sandy substratum, which is at a
depth of 40 to 60 inches. The available water capacity
is high. The shrink-swell potential also is high. The
effective rooting depth of the crops commonly grown in
the county is limited by an apparent water table at a
depth of 3 to 4 feet. Runoff is slow, and the hazard of
water erosion is slight. The rate of water intake in
irrigated areas is 0.3 inch per hour. The hazard of soil
blowing is moderate. The soil is subject to rare flooding,
which occurs during years of abnormally high
precipitation.

Most areas are used for irrigated crops. A few areas
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are used for homesite development. This unit may
provide wetland functions and values. These should be
considered in plans for enhancement of wildlife habitat
or land use conversian.

This unit is suited to irrigated row and field crops.
The main limitations are the slow permeability and the
high water tabie. General management considerations
include the hazard of soil blowing. Because of the
restricted permeability, water applications should be
regulated so that the water does not stand on the
surface and damage the crops. Areas adjacent to
levees are subject to lateral seepage in wet years when
the water level is high. Careful applications of irrigation
water are needed to prevent the buildup of a high water
table. Deep drainage ditches can lower the water table
if a suitable outlet is available. Furrow, border, and
sprinkler irrigation systems are suitable. When the wind
velocity is high in spring, the hazard of soil blowing can
be reduced by properly managing all crop residue and
by minimizing tillage.

If this unit is used for homesite development, the
main limitations are the high shrink-swell potential, low
strength, the rapid permeability in the substratum, and
the high water table. The rare flooding is a hazard.
Properly designing foundations and footings and
diverting runoff away from buildings help to prevent the
structural damage caused by shrinking and swelling.
Properly designing buildings and roads can offset the
limited ability of the soil to support a load. Community
sewage systems may be needed because seepage
from onsite sewage disposal systems can result in the
contamination of water supplies. The high water table
increases the possibility that septic tank absorption
fields will not function properly. A drainage system is
needed if roads or building foundations are constructed.
Houses, roads, and streets should be constructed
above expected flood levels.

This map unit is in capability units Itw-2 (MLRA-16),
irrigated, and IVw-2 (MLRA-18}), nonirrigated. It is in
vegetative soil group C.

155—Egbert-Urban land complex, partially drained,
0 to 2 percent slopes. This nearly level map unit is on
flood plains. Elevation is sea level to 15 feet. The
average annual precipitation is about 14 inches, the
average annual air temperature is about 60 degrees F,
and the average frost-free period is about 270 days.

This unit is 50 percent Egbert silty clay loam and 35
percent Urban land. The components of this unit occur
as areas so intricately intermingled that it was not
practical to map them separately at the scale used.

Included in this unit are small areas of Stockton,
Jacktone, and Rioblancho soils on the slightly higher
parts of the landscape. Also included are small areas of

Soil Survey

Egbert soils that have a water table below a depth of 5

" feet. Included areas make up about 15 percent of the

total acreage.

The Egbert soil is very deep and poorly drained. It
formed in alluvium derived from mixed rock sources.
Mottles in the profile indicate a poorly drained soil;
however, drainage has been improved by levees and
reclamation projects. Typically, the surface layer is gray
silty clay loam about 6 inches thick. The next 25 inches
is mollled gray and dark gray silty clay loam. The
underlying material to a depth of 60 inches is olive gray
clay loam. In some areas the surface layer is silty clay.

Permeability is slow in the Egbert soil. Avaitable
water capacity is high. The shrink-swell potential also is

high. The effective rooting depth of the crops commonly

grown in the county is limited by an apparent water
table that has been lowered to a depth of 4 t0 6 feet
through drainage systems that require continual
mainienance. Runoff is slow, and the hazard of water
grosion is slight. The rate of water intake in irrigated
areas is 0.3 inch per hour, The hazard of soil blowing is
moderate. The soil is subject to rare flooding, which
occurs during years of abnormally high precipitation.

Urban land consists of areas covered by roads,
driveways, parking lots, buildings, and other structures.
The soil material under the impervious surface is similar
to that of Egbert silty clay loam.

Most areas are used for urban development. A few
areas are used for irrigated crops. This unit may
provide wetland functions and values. These should be
considered in plans for enhancement of wildlife habitat
or land use conversion.

Where the Egbert soil is used for urban development,
the main limitations are the high shrink-swell potential,
low sirength, the high water table, and the slow
permeability. General management considerations
include the hazard of rare flooding and the hazard of
sotl blowing. Properly designing foundations and
footings and diverting runoff away from buildings help to
prevent the structural damage caused by shrinking and
swelling. Properly designing buildings and roads can
offset the limited ability of the soil to support a load. A
drainage system is needed if roads or building
foundations are constructed. The slow permeability and
the high water table increase the possibility that septic
tank absorption fields will not function properly. Houses,
roads, and streets should be constructed above
expected flood levels.

The Egbert soll is suited to irrigated row and field
crops. The main limitations are the slow permeability
and the high water table. Because of the restricted
permeability, water applications should be regulated so
that the water does not stand on the surface and
damage the crops. Areas adjacent to levees are subject
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to lateral seepage in wet years when the water level is
high. Careful applications of irrigation water are needed
to prevent the buildup of a high water table. Tile
drainage can lower the water table if a suitable outlet is
available. Furrow, border, and sprinkler irrigation
systems are suitable. When the wind velocity is high in
spring, the hazard of soil blowing can be reduced by
properly managing all crop residue and by minimizing
tillage.

The Egbert soil is in capability units llw-2 (MLRA-17),
irrigated, and IVw-2 (MLRA-17}, nonirrigated. It is in
vegetative soil group C. The Urban land is not assigned
a capabitity classification or a vegetative soil group.

156—EIl Solyo clay loam, 0 to 2 percent slopes.
This very deep, well drained, nearly level soil is on low
alluvial fans. It formed in alluvium derived from
sedimentary rock sources. Elevation is 60 to 300 feet.
The average annual precipitation is about 10 inches,
the average annual air temperature is about 60 degrees
F, and the average frost-free period is about 270 days.

Typically, the surface layer is grayish brown clay
loam about 10 inches thick. The subsoil to a depth of
60 inches is brown and pale brown silty clay loam. The
soil is calcareous between depths of 10 and 60 inches.
in some areas the surface layer is silty clay loam.

Included in this unit are small areas of Stomar,
Vernalis, and Zacharias soils on the slightly higher parts
of the landscape. Also included, in landscape positions
similar to those of the El Solyo soil, are small areas of
soils that have a moderately fine textured surface layer
and have a gravelly or very gravelly moderately fine
textured substratum below a depth of 40 inches.
Included areas make up about 15 percent of the total
acreage.

Permeability is slow in the El Solyc soil. Available
water capacity is very high. The shrink-swell potential is
high. The effective rooting depth is 60 inches or more.
Runoff is slow, and the hazard of water erosion is
slight. The rate of water intake in irrigated areas is 0.5
inch per hour.

Most areas of this unit are used for irrigated crops or
orchards. A few arcas are used for homesite
development or for dryland grain crops.

This unit is suited to irrigated row, field, and orchard
crops. The main limitation is the slow permeability.
Because of the restricted permeability, water
applications should be regulated so that the water does
not stand on the surface and damage the crops. The
soil should be cultivated only within a narrow range of
moisture content. It is too sticky when wet and too hard
when dry. Furrow, border, and sprinkler irrigation
systems are suitable. Returning crop residue to the soil
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or regularly adding other organic material improves
fertility, minimizes crusting, and increases the rate of
water intake.

If this unit is used for homesite development, the
main limitations are the slow permeability, low strength,
and the high shrink-swell potential. On sites for septic
tank absorption fields, the slow permeability can be
overcome by increasing the size of the absorption field,
backfilling the trench with sandy material, and installing
long absorption lines. Properly designing buildings and
roads can offset the limited ability of the soil to support
a load. Properly designing foundations and footings and
diverting runoff away from buildings help to prevent the
structural damage caused by shrinking and swelling,

Where this unit is used for dryland grain crops, the
main limitation is low rainfall during the growing season.
Because the amount of precipitation is not sufficient for
annual cropping, the best suited cropping system is one
that includes small grain and summer fallow.
Maintaining crop residue on or near the surface helps to
prevent excessive runoff and helps to maintain tilth and
the organic matter content.

This map unit is in capability units 1ls-3 (MLRA-173,
irrigated, and IVs-3 (MLRA-17), nonirrigated. It is in
vegetative soil group A.

157—Exeter sandy loam, 0 to 2 percent slopes.
This moderately well drained, nearly level soil is on low
terraces. It is moderately deep to a hardpan. it formed
in alluvium derived from mixed rock sources. A few
areas are dissected by intermittent sloughs that have
been filled as a result of land leveling. Elevation is 20 to
100 feet. The average annual precipitation is about 15
inches, the average annual air temperature is about 60
degrees F, and the average frost-free period is about
270 days.

Typically, the surface layer and the upper part of the
subscil are dark brown and brown sandy loam about 26
inches thick. The next part of the subsoil is brown
sandy clay loam and loam about 7 inches thick. The
lower part to a depth of 60 inches is a brown, indurated
hardpan. In some areas the surface layer is loam.

included in this unit are small areas of Kingdon and
Acampo soils in the slightly lower landscape positions
and Madera and San Joaquin soils on terraces. Also
included are a few areas where depth to the hardpan is
as little as 15 inches, mainly where deep leveling cuts
have been made. Included areas make up about 15
percent of the total acreage.

Permeability is moderate in the Exeter soil. Available
water capacity is low. The effective rooting depth is
limited by the hardpan at a depth of 20 to 40 inches.
Depth to the water table is more than 6 feet, but water
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may be very briefly perched above the hardpan after
periods of heavy rainfall or irrigation. Runoff is very
slow, and the hazard of water erasicn is slight. The rate
of water intake in irrigated areas is 1.5 inches per hour.
The hazard of soil blowing is slight. The soil is subject
to rare flooding, which occurs during years of
abnormally high precipitation.

Most areas are used for irrigated crops or vineyards.
A few areas are used for orchards or for homesite
development. This unit may provide wetland functions
and values. These should be considered in plans for
enhancement of wildlife habitat or land use conversion.

This unit is suited to irrigated row, field, and vineyard
crops. The main limitations are depth to the hardpan
and the low available water capacity. The hardpan limits
the suitability for deep-rooted plants. Where feasibie,
deep ripping of this restrictive layer can help to
overcome this limitation. Because the soil is droughty,
applications of irrigation water should be light and
frequent. Furrow, border, and sprinkler irrigation
systems are suitable. Careful applications of irrigation
water are needed to prevent the buildup of a high water
table. A tillage pan forms easily if the soil is tilled when
wet. Chiseling or subsoiling breaks up the pan.
Returriing crop residue to the soil or regularly adding
other organic materiaf improves fertility, minimizes
crusting, and maintains the rate of water intake.

i this unit is used for homesite development, the
main limitation is depth to the hardpan. The rare
flooding is a hazard. Ripping the hardpan improves
permeability and thus also improves the suitability of the
soil for septic tank absorption fields. Houses, roads, and
streets should be constructed above expected flood
levels.

This map unit is in capability units 1lls-8 (MLRA-17),
irrigated, and 1Vs-8 (MLRA-17), nonirrigated. It is in
vegetative soil group G.

158—Finrod clay loam, 0 to 2 percent slopes. This
moderately well drained, nearly level soil is on low fan
terraces. It is deep to a hardpan. It formed in alluvium
derived from mixed rock sources. A few areas are
dissected by intermittent sloughs that have been filled
as a result of land leveling. Elevation is 35 to 120 feet.
The average annual precipitation is about 14 inches,
the average annual air temperature is about 60 degrees
F. and the average frost-free period is about 270 days.

Typically, the upper 8 inches of the surface layer is
dark brown clay loam. The lower part of the surface
layer and the upper part of the subsoil are dark brown
and yellowish brown clay about 25 inches thick. The
next part of the subsoil is variegated light yellowish
brown, brown, and strong brown clay about 15 inches
thick. The lower part to a depth of 60 inches is a
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variegated very pale brown and light yellowish brown,
weakly cemented to indurated hardpan. In some areas
the surface layer is clay or silty clay loam.

Included in this unit are small areas of Archerdale,
Cogna, Hollenbeck, and Vignole soils in landscape
positions similar to those of the Finrod sail. Included
areas make up about 15 percent of the total acreage.

Permeability is slow in the Archerdale soil. Available
water capacity is high. The shrink-swell potential also is
high. The effective rooting depth is limited by the
hardpan at a depth of 40 to 60 inches. Depth to the
water table is more than 6 feet, but water may be very
briefly perched above the hardpan after periods of
heavy rainfall or irrigation. Runoff is slow, and the
hazard of water ergsion is slight. The rate of water
intake in irrigated areas is 0.5 inch per hour. The soil is
subject to rare flooding, which occurs during years of
abnormally high precipitation.

Most areas of this unit are used for irrigated crops or
orchards. A few areas are used for homesite
development,

This unit is suited to irrigated row, field, and orchard
crops. The main limitations are the slow permeability
and depth to the hardpan. Because of the restricted
permeability, water applications should be regulated so
that the water does not stand on the surface and
damage the crops. The hardpan limits the suitability for
deep-rooted crops. Where feasible, deep ripping of this
restrictive layer can help to overcome this limitation.
Furrow, border, and sprinkler irrigation systems are
suitable. Careful applications of irrigation water are
needed to prevent the buildup of a high water table.
Returning crop residue to the soil or regularly adding
other organic material improves fertility, minimizes
crusting, and increases the rate of water intake.

If this unit is used for homesite development, the
main limitations are the high shrink-swell potential, low
strength, the slow permeability, and depth to the
hardpan. The rare flooding is a hazard. Properly
designing foundations and footings and diverting runoff
away from buildings help to prevent the structural
damage caused by shrinking and swelling. Properly
designing buildings and roads can offset the limited
ability of the soil to support a load. On sites for septic
tank absorption fields, the slow permeability can be
overcome by increasing the size of the absorption field.
Ripping the hardpan improves permeability and thus
also improves the suitability of the soil for septic tank
absorption fields. Houses, roads, and streets should be
constructed above expected flood levels.

This map unit is in capability units lls-8 (MLRA-17),
irigated, and 1Vs-8 (MLRA-17), nonirrigated. [t is in
vegetative soil group A.
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159—Fluvaquents, 0 to 2 percent siopes,
frequently flooded. These very deep, poorly and very
poorty drained, nearly level soils are on low flocd plains
and interchannel bars and in tidal marshes on deltas.
They formed in mineral sediments derived from mixed
rock sources and in hydrophytic plant remains derived
from reeds and tules. Elevation is 5 feet below sea level
to 5 feet above. The average annual precipitation is
about 14 inches, the average annual air temperature is
about 60 degrees F, and the average frost-free period is
about 270 days.

Typically, the surface layer is gray, mottled silty clay
loam about 14 inches thick. The underlying material to a
depth of 60 inches is stratified gray, dark gray, and
olive, mottled fine sandy loam, silt loam, and silty clay
loam. In some areas the surface layer is mucky loam or
mucky clay loam.

Included in this unit are small areas of Columbia,
Kingile, Peltier, and Ryde soils on the slightly higher
parts of the landscape. Included areas make up about
15 percent of the total acreage.

Permeability is slow to moderately rapid in the
Fluvaguents. Available water capacity is low to high.
The effective rooting depth is limited by an apparent
water table at a depth of 6 to 24 inches throughout the
year. Runoff is very slow, and the hazard of water
erosion is slight. These soils are subject to frequent,
long periods of flooding from November through April.
Channeling and deposition are common along
streambanks.

This unit is used mainly for wildlife habitat. It may
provide wetland functions and values. These should be
considered in plans for enhancement of wildlife habitat
or land use conversion.

This map unit is in capability subclass Vilw
(MLRA-16}, nonirrigated. It is in vegetative soil group E.

160—Galt clay, 0 to 2 percent slopes. This
moderately well drained, nearly level soil is on basin
rims and in basins. |t is moderatety deep to a hardpan.
it formed in alluvium derived from mixed rock sources.
A few areas are dissected by intermittent sloughs that
have been filled as a result of land leveling. Elevation is
20 to 100 feet. The average annual precipitation is
about 14 inches, the average annual air temperature is
about 60 degrees F, and the average frost-free period is
about 270 days.

Typically, the surface layer is grayish brown and dark
grayish brown clay about 25 inches thick. The upper 9
inches of the subsoil is dark grayish brown clay. The
lower part to a depth of 60 inches is a variegated light
yellowish brown, dark grayish brown, and white, weakly
cemented hardpan. In some areas the surface layer is
silty clay.
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Included in this unit are small areas of Archerdale
and Vignolo soils on the slightly higher parts of the
landscape, Hollenbeck and Stockion soils in landscape
positions similar to those of the Galt soil, and Peltier
soils in the slightly lower landscape positions. Also
included are small areas of Galt soils that have
moderately coarse textured or moderately fine textured
overburden and are on the slightly higher parts of the
landscape and Gal't soils that are highly calcareous or
saline-sodic and are in landscape positions similar to
those of the dominant Galt soil. Included areas make up
about 15 percent of the total acreage.

Permeability is slow in the Galt soil. Available water
capacity is low. The shrink-swell potential is high. The
effective rooting depth is limited by the hardpan at a
depth of 20 to 40 inches. Depth to the water table is
more than 6 feet, but water may be very briefly perched
above the hardpan after periods of heavy rainfall or
irrigation. Runoff is slow, and the hazard of water
erosion is slight. The rate of water intake in irrigated
areas is 0.1 inch per hour. The soil is subject to rare
flooding, which occurs during years of abnormally high
precipitation.

Most areas are used for irrigated crops. A few areas
are used as irrigated pasture or for homesite
development. This unit may provide wetland functions
and values. These should be considered in plans for
enhancement of wildlife habitat or land use conversion.

This unit is suited to irrigated row and field crops.
The main limitations are the slow permeability, the low
available water capacity, and depth to the hardpan.
Because of the restricted permeability, water
applications should be regulated so that the water does
not stand on the surface and damage the crops.
Because the soil is droughty, applications of irrigation
water should be light and frequent. The hardpan limits
the suitability for deep-rooted crops. Where feasible,
deep ripping of this restrictive layer can help to
overcome this limitation. The soil should be cultivated
only within a narrow range of moisture content. It is too
sticky when wet and too hard when dry. Furrow, border,
and sprinkler irrigation systems are suitable. Returning
crop residue to the soil or regularly adding other organic
matenal improves fertility, minimizes crusting, and
increases the rate of water intake.

This unit is suited to irrigated pasture. Irrigation water
can be applied by sprinkler and border methods.
Leveling helps to ensure a uniform application of water.
Proper stocking rates, pasture rotation, and restricted
grazing during wet periods help to keep the pasture in
good condition and protect the soil from compaction.

If this unit is used for homesite development, the
main limitations are the high shrink-swell potential, low
strength, the slow permeability, and depth to the
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hardpan. The rare flooding is a hazard. Properly
designing foundations and footings and diverting runoff
away from buildings help to prevent the structural
damage caused by shrinking and swelling. Properly
designing buildings and roads can offset the limited
ability of the soil to support a load. On sites for septic
tank absorption fields, the slow permeability can be
overcome by increasing the size of the absorption field.
Ripping the hardpan improves permeability and thus
also improves the suitability of the soil for septic tank
absorption fields. Houses, roads, and streets should be
constructed above expected flood levels.

This map unit is in capability units 11ls-8 (MLRA-17),
irrigated, and 1Vs-8 (MLRA-17), nonirrigated. It is in
vegetative soil group G.

161—Galt clay, 2 to 5 percent slopes. This
moderately well drained, gently sloping soil is on basin
rims. It is moderately deep to a hardpan. It formed in
alluvium derived from mixed rock sources. The
vegetation in areas that have not been cultivated is
mainly annual grasses and forbs. Elevation is 110 to
140 teet. The average annual precipitation is about 16
inches, the average annual air temperature is about 60
degrees F, and the average frost-free period is about
270 days.

Typically, the surface layer and the upper part of the
subsoil are grayish brown and dark grayish brown clay
about 34 inches thick. The lower part of the subsoil to a
depth of 60 inches is a dark grayish brown and white,
weakly cemented hardpan. In some areas the surface
layer is silty clay.

Included in this unit are small areas of Cometa and
San Joaquin soils on terraces. Also included, on toe
slopes, are small areas of Galt soils that have slopes of
0 to 2 percent. Included areas make up about 15
percent of the total acreage.

FPermeability is slow in the Galt soil. Available water
capacity is low. The shrink-swell potential is high. The
effective rooting depth is limited by the hardpan at a
depth of 20 to 40 inches. Depth to the water tabie is
more than 6 feet. Runoff is slow, and the hazard of
water eroston is moderate. The rate of water intake in
irrigated areas is 0.1 inch per hour. The soil is not
subject to flooding.

Most areas are used for dryland grain crops. A few
areas are used for livestock grazing or for irrigated
crops. This unit may provide wetland functions and
values. These should be considered in plans for
enhancement of wildlife habitat or land use conversion.

Where this unit is used for dryland grain crops, the
main limitation is low rainfall during the growing season.
General management considerations include the hazard
of erosion. Because the amount of precipitation is not
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sufficient for annual cropping, the best suited cropping
system is one that includes small grain and summer
fallow. All tillage should be on the contour or across the
slope. Leaving crop residue on or near the surface
helps 10 conserve moisture, maintain tilth, and control
erosion.

Where this unit is used for livestock grazing, general
management considerations include excessive shrinking
and swelling, the clayey surface layer, and saturated
s0il conditions in concave areas. The vegetation
consists mainly of soft chess, annual ryegrass, and
foxiail fescue. Fencing is difficult. Excessive shrinking
and swelling of the soil can cause fenceposts to be
tilted or removed from the ground. Trampling of the
clayey surface layer by livestock when the soil is too
wet reduces productivity and increases the runoff rate.
Grazing should be delayed until the soil is firm enough
to withstand the trampling and the more desirable
iorage plants have had an opportunity to set seed.

Where this unit is used for irrigated row, field, or
orchard crops, the main limitations are the slow
permeability, the low available water capacity, and
depth to the hardpan. General management
considerations include the hazard of erosion. Because
of the restricted permeability, water applications should
be regulated so that the water does not stand on the
surface and damage the crops. Because the soil is
droughty, the applications should be light and frequent.
The hardpan limits the suitability for deep-rooted crops.
Where feasible, deep ripping of this restrictive layer can
help to overcome this limitation. The soil should be
cultivated only within a narrow range of moisture
content. 1t is too sticky when wet and too hard when
dry. Sprinkler and drip irrigation systems are suitable.
They permit an even, controlled application of water,
help 10 prevent excessive runoff, and minimize the risk
of erosion. All tillage should be on the contour or across
the slope. Returning crop residue to the soil or regularly
adding other organic material improves fertility,
minimizes crusting, and increases the rate of water
intake.

This map unit is in capability units |lle-8 (MLRA-17),
irrigated, and IVe-8 (MLRA-17), nonirrigated. It is in
vegetative soil group G.

162—Galt-Urban land complex, 0 to 2 percent
slopes. This nearly level map unit is on basin rims and
in basins. Elevation is 20 to 100 feet. The average
annual precipitation is about 14 inches, the average
annual air temperature is about 60 degrees F, and the
average frost-free period is about 270 days.

This unit is 50 percent Galt clay and 35 percent
Urban land. The components of this unit occur as areas
s0 intricately intermingled that it was not practical to
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map them separately at the scale used,

tncluded in this unit are small areas of Hollenbeck
and Stockton scils in landscape positions similar to
those of the Galt scil. Also included, on the slightly
higher parts of the landscape, are small areas of Galt
soils that have moderately coarse textured or
moderately fine textured overwash. Included areas
make up about 15 percent of the total acreage.

The Galt soil is moderately deep to a hardpan and is
maoderately well drained. It formed in alluvium derived
from mixed rock sources. Typically, the surface layer is
grayish brown and dark grayish brown clay about 25
inches thick. The upper 9 inches of the subsoil (s dark
grayish brown clay. The lower part to a depth of 60
inches is a variegated light yellowish brown, dark
grayish brown, and white, weakly cemented hardpan. In
some areas the surface layer is silty clay.

Permeability is slow in the Galt soil. Available water
capacity is low. The shrink-swell potential is high. The
effective rooting depth is limited by the hardpan at a
depth of 20 to 40 inches. Depth to the water table is
more than 6 feet, but water may be very briefly perched
above the hardpan after periods of heavy rainfall or
irrigation. Runoff is slow, and the hazard of water
erosion is slight. The rate of water intake in irrigated
areas is 0.1 inch per hour. In unprotected areas the soil
is subject to rare flooding, which occurs during years of
abnormally high precipitation.

Urban land consists of areas covered by roads,
driveways, sidewalks, parking lots, buildings, and other
structures. The soil material under the impervious
surface is similar to that of Galt clay.

Most areas are used for urban development. A few
areas are used for irrigated crops. This unit may
provide wetland functions and values. These should be
considered in plans for enhancement of wildlife habitat
or land use conversion.

Where the Galt soil is used for urban development,
the main limitations are the high shrink-swell potential,
low strength, the slow permeability, and depth to the
hardpan. The rare flooding is a hazard. Properly
designing foundations and footings and diverting runoff
away from buildings help to prevent the structural
damage caused by shrinking and swelling. Properly
designing buildings and roads can offset the limited
ability of the soil to support a load. On sites for septic
tank absorption fields, the slow permeability can be
overcome by increasing the size of the absorption field.
Ripping the hardpan improves permeability and thus
also improves the suitability of the soil for septic tank
absorption fields. Houses, roads, and streets should be
constructed above expected flood levels.

The Galt soil is suited to irrigated row and field crops.

The main limitations are the slow permeabhility, the low
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available water capacily, and depth to the hardpan.
Because of the restricted permeability, water
applications should be regulated so that the water does
not stand on the surface and damage the crops.
Because the soil is droughty, the applications should be
light and frequent. The hardpan limits the suitability for
deep-rooted crops. Where feasible, deep ripping of this
restrictive layer can help to overcome this limitation.
Furrow, border, and sprinkler irrigation systems are
suitable. The soil should be cultivated only within a
narrow range of moisture content. It is too sticky when
wet and too hard when dry. Returning crop residue to
the soil or regularly adding other organic material
improves fertility, minimizes crusting, and increases the
rate of water intake.

The Galt soil is in capability units Ills-8 (MLRA-17),
irrigated, and IVs-8 (MLRA-17), nonirrigated. It is in
vegetative soil group G. The Urban land is not assigned
a capability classification or a vegetative soil group.

163—Gonzaga-Franciscan complex, 30 to 50
percent slopes. These steep soils are on dominantly
north-facing slopes on mountains. The native vegetation
is mainly blue oak, Digger pine, annual grasses, forbs,
and scattered perennial grasses. Elevation is 800 to
3,300 feet. The average annual precipitation is 12 to 18
inches, the average annual air temperature is about 60
degrees F, and the average frost-free period is 200 to
220 days.

This unit is 45 percent Gonzaga loam and 40 percent
Franciscan loam. The components of this unit occur as
areas so intricately intermingled that it was not practical
to map them separately at the scale used.

included in this unit are small areas of Franciscan
and Gonzaga soils that have slopes of more than 50
percent or less than 30 percent. These soils are in
landscape positions similar to those of the dominant
Gonzaga and Franciscan soils. Also included are small
areas of exposed bedrock and Honker and Vallecitos
soils in convex posilions near the top of the slopes.
Included areas make up about 15 percent of the total
acreage.

The Gonzaga soil is moderately deep and well
drained. It formed in material weathered from shaie.
Typically, the upper 5 inches of the surface layer is
brown loam. The lower 5 inches is brown clay loam.
The subsoil is a claypan of yellowish red clay about 19
inches thick. Hard shale bedrock is at a depth of 29
inches. In some areas the surface layer is clay loam or
gravelly clay loam.

Permeability is very slow in the Gonzaga soil.
Available water capacity is low. The shrink-swell
potential is high. The effective rooting depth is limited
by the bedrock at a depth of 20 to 40 inches. Roots are
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restricted to cracks and the faces of peds in the
claypan, which is at a depth of 10 to 20 inches. Runoff
is rapid, and the hazard of water erosion is severe.

The Franciscan soil is moderately deep and well
drained. It formed in material weathered from
sandstone. Typically, the surface layer is grayish brown
and brown loam about 13 inches thick. The subsoil is
yellowish brown and brown clay loam about 23 inches
thick. Hard sandstone bedrock is at a depth of 36
inches. In some areas the surface layer is gravelly
loam.

Permeability is moderately slow in the Franciscan
soil. Available water capacity is moderate. The effective
rooting depth is limited by the bedrock at a depth of 20
to 40 inches. Runoff is rapid, and the hazard of water
erosion is severe,

This unit is used for livestock grazing or wildlife
habitat. General management considerations include
the severe hazard of erosion and the low avaitable
water capacity. The characteristic plant community is
mainly soft chess, ripgut brome, foxtail fescue, and
minerslettuce and a sparse to medium overstory of blue
oak and Digger pine. Grazing should be controlled so
that desirable vegetation, such as soft chess, is
maintained and enough vegetation is left standing to
protect the soils from erosion. Loss of the surface layer
results in a severe decrease in productivity and in the
potential of the unit to produce plants suitabie for
grazing. Brush management improves areas of range
that are producing woody shrubs at a level that
decreases the extent of the preferred forage plants. If
this unit is used as a source of firewood, the extent of
the canopy cover will be reduced as a result of the low
resprouting potential of blue oak. Because of the steep
slopes, harvesting firewood is difficult. Minimizing the
extent of surface disturbance during harvesting reduces
the hazard of accelerated erosion.

This map unit is in capability subclass Vie
(MLRA-15}, nonirrigated. The Gonzaga soil is in
vegetative soil group D, and the Franciscan soil is in
vegetative soil group G.

164—Gonzaga-Honker-Franciscan complex, 30 to
50 percent slopes. These steep soils are on dominantly
north-facing slopes on mountains. The native vegetation
is mainly annual grasses, forbs, and blue oak. Elevation
is 800 to 3,300 feet. The average annual precipitation is
12 to 18 inches, the average annual air temperature is
about 60 degrees F, and the average frost-free period is
200 to 240 days.

This unit is 35 percent Gonzaga loam, 30 percent
Honker lcam, and 20 percent Franciscan loam. The
Gonzaga and Franciscan soils are on the more
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nottherly aspects, and the Honker soil is on knolls and
the more southerly aspects. The components of this unit
occur as areas so intricately intermingled that it was not
practical to map them separately at the scale used.
Included in this unit are small areas of Franciscan,

_Gonzaga, and Honker soils that have slopes of more

than 50 percent or less than 30 percent. These soils are
in landscape positions similar to those of the dominant
Gonzaga, Honker, and Franciscan soils. Also included
are small areas of exposed bedrock and eroded areas
of Honker and Valecitos soils in convex positions near
the top of the slopes. Included areas make up about 15
percent of the total acreage.

The Gonzaga scil is moderately deep and well
drained. !t formed in material weathered from shale.
Typically, the upper 5 inches of the surface layer is
brown loam. The lower 5 inches is brown clay loam.
The subsoil is a claypan of yellowish red clay about 19
inches thick. Hard shale bedrock is at a depth of 29
inches. In some areas the surface layer is clay loam or
gravelly clay loam.

Permeability is very slow in the Gonzaga soil.
Available water capacity is low. The shrink-swell
potential is high. The effective rooting depth is limited
by the bedrock at a depth of 20 to 40 inches. Roots are
restricted to cracks and the faces of peds in the
claypan, which is at a depth of 10 to 20 inches. Runoff
is rapid, and the hazard of water erosion is severe.

The Honker soil is moderately deep and well drained.
It formed in material weathered from sandstone.
Typically, the surface layer is brown loam about 5
inches thick. The subsoil is a claypan of brown and
strong brown gravelly clay about 28 inches thick. Hard
sandstone bedrock is at a depth of 33 inches. In some
areas the surface layer is clay loam, gravelly clay loam,
or gravelly loam.

Permeability is very slow in the Honker soil. Available
water capacity is low. The shrink-swell potential is high.
The effective rooting depth is iimited by the bedrock at
a depth of 20 to 40 inches. Roots are restricted to
cracks and the faces of peds in the claypan, which is at
a depth of 10 to 20 inches. Runoff is rapid, and the
hazard of water erosion is severe.

The Franciscan soil is moderately deep and well
drained. It formed in material weathered from
sandstone. Typically, the surface layer is grayish brown
and brown loam about 13 inches thick. The subsoil is
yellowish brown and brown clay loam about 23 inches
thick. Hard sandstone bedrock is at a depth of 36
inches. In some areas the surface layer is gravelly
loam, gravelly clay loam, or clay loam.

Permeability is moderately slow in the Franciscan
soil. Available water capacity is moderate. The effective
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rooting depth is limited by the bedrock at a depth of 20
to 40 inches. Runoff is rapid, and the hazard of water
erosion is severe.

This unit is used for livestock grazing or wildlife
habitat. General management considerations include
the severe hazard of erosion, the low available water
capacity, and dense stands of chaparral or juniper in
some areas. The characteristic plant community on the
Gonzaga and Franciscan soils is mainly soft chess,
ripgut brome, and wild oat and a scattered overstory of
blue oak. That on the Honker soil is mainly soft chess,
wild oat, and filaree. Grazing should be controlled so
that desirable vegetation, such as soft chess, is
maintained and enough vegetation is left standing to
protect the soils from erosion. Loss of the surface layer
results in a severe decrease in productivity and in the
potential of the unit to produce plants suitable for
grazing. The low available water capacity limits the
production of desirable forage plants. Brush
management improves areas of range that are
producing woody shrubs at a level that decreases the
extent of the preferred forage plants. Juniper competes
for meisture and nutrients. On sites where the extent of
juniper is increasing, forage production will decline
regardless of the grazing management used.

This map unit is in capability subclass Ve
(MLRA-15), nonirrigated. The Gonzaga and Honker
soils are in vegetative soil group D, and the Franciscan
soil is in vegetative soil group G.

165—Gonzaga-Honker-Franciscan complex, 50 to
75 percent slopes. These very steep soils are on
dominantly north-facing slopes on mountains. The
native vegetation is mainly annual grasses, forbs, and
blue oak. Elevation is 800 to 3,300 feet. The average
annual precipitation is 12 to 18 inches, the average
annual air temperature is about 60 degrees F, and the
average frost-free period is 200 to 240 days.

This unit is 35 percent Gonzaga loam, 30 percent
Honker loam, and 20 percent Franciscan loam. The
Franciscan and Gonzaga soils are on the more
northerty aspects, and the Honker soil is on knolls and
the more southerly aspects. The components of this unit
occur as areas so intricately intermingled that it was not
practical to map them separately at the scale used.

Included in this unit are small areas of Franciscan,
Gonzaga, and Honker soils that have slopes of more
than 75 percent or less than 50 percent. These soils are
in landscape positions similar to those of the dominant
Gonzaga, Honker, and Franciscan soils. Also included
are small areas of exposed bedrock and areas of
eroded Honker and Vallecitos soiis in convex positions
near the top of the slopes. Included areas make up
about 15 percent of the total acreage.
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The Gonzaga soil is moderately deep and well
drained. It formed in material weathered from shale.
Typically, the upper 5 inches of the surface layer is
brown loam. The lower 5 inches is brown clay loam.
The subsoil is a claypan of yellowish red clay about 19
inches thick. Hard shale bedrock is at a depth of 29
inches. In some areas the surface layer is clay loam or
gravelly clay loam.

Permeability is very slow in the Gonzaga soil.
Available water capacity is low. The shrink-swell
potential is high. The effective rooting depth is limited
by the bedrock at a depth of 20 to 40 inches. Roots are
restricied to cracks and the faces of peds in the
claypan, which is at a depth of 10 to 20 inches. Runoff
is very rapid, and the hazard of water erosion is very
severe.

The Honker soil is moderately deep and well drained.
It formed in material weathered from sandstone.
Typically, the surface layer is brown loam about 5
inches thick. The subsoll is a claypan of brown and
strong brown gravelly clay about 28 inches thick. Hard
sandstone bedrock is at a depth of 33 inches. In some
areas the surface layer is clay loam, gravelly clay loam,
or gravelly loam.

Permeability is very slow in the Honker soil. Available
water capacity is low. The shrink-swell potential is high.
The effective rooting depth is limited by the bedrock at
a depth of 20 to 40 inches. Roots are restricted to
cracks and the faces of peds in the claypan, which is at
a depth of 10 to 20 inches. Runoff is very rapid, and the
hazard of water erosion is very severe.

The Franciscan soil is moderately deep and well
drained. It formed in material weathered from
sandsione. Typically, the surface layer is grayish brown
and brown loam about 13 inches thick. The subsoil is
yellowish brown and brown clay loam about 23 inches
thick. Hard sandstone bedrock is at a depth of 36
inches. In some areas the surface layer is gravelly
loam.

Permeability is moderately slow in the Franciscan
soil. Available water capacity is moderate. The effective
rooting depth is limited by the bedrock at a depth of 20
to 40 inches. Runcff is very rapid, and the hazard of
water erosion is very severe.

This unit is used for livestock grazing or wildlife
habitat. General management considerations include
the very severe hazard of erosion, the slope, the low
available water capacity, and dense stands of chaparral
or juniper in some areas. The characteristic plant
community on the Gonzaga and Franciscan soils is
mainly soft chess, ripgut brome, and wild oat and a
scattered overstory of blue oak. That on the Honker soil
is mainly soft chess, wild oat, and filaree. Grazing
should be controlled so that desirable vegetation, such
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as soft chess, is maintained and enough vegetation is
left standing to protect the soils from erosion. Loss of
the surface layer results in a severe decrease in
productivity and in the potential of the unit to produce
plants suitable for grazing. The very steep topography
and the resulting runoff reduce the amount of rainfall
that enters the soils. The slope limits access by
livestock and results in overgrazing of the less sioping
areas. The low available water capacity limits the
production of desirable forage plants. Brush
management improves areas of range that are
producing woody shrubs at a level that decreases the
extent of the preferred forage plants. Juniper competes
for moisture and nutrients. On sites where the extent of
juniper is increasing, forage production will decline
regardless of the grazing management used.

This map unit is in capability subclass Vile
(MLRA-15), nonirrigated. The Gonzaga and Honker
soils are in vegetative soil group D, and the Franciscan
soil is in vegetative soil group G.

166—Grangeville fine sandy ioam, partially
drained, 0 to 2 percent slopes. This very deep,
somewhat poorly drained, nearly level soil is on flood
plains. It formed in alluvium derived from granitic rock
sources. Mottles in the profile indicate a somewhat
poorly drained soil; however, drainage has been
improved by levees and reclamation projects. Elevation
is 5 to 50 feet. The average annual precipitation is
about 14 inches, the average annual air temperature is
about 60 degrees F, and the average frost-free period is
about 270 days.

Typically, the surface layer is grayish brown fine
sandy loam about 20 inches thick. The underlying
material 10 a depth of 60 inches is stratified white and
gray, mottled loamy fine sand, silt loam, and fine sandy
loam. In some areas the surface layer is sandy loam or
tfoam.

Included in this unit are small areas of Columbia,
Egbert, and Merritt soils in landscape positions similar
to those of the Grangeville soil, small areas of Dello
soils along old stream channels, and moderately coarse
textured soils that are saline-sodic throughout and are
in the slightly lower landscape positions. Also included
are a few areas that are dissected by intermittent
sloughs that have been filled as a result of land
leveling. Included areas make up about 15 percent of
the total acreage.

Permeability is moderately rapid in the Grangeville
soil. Available water capacity is moderate. The effective
rooting depth of the crops commonly grown in the
county is limited by an apparent water table that has
been lowered to a depth of 4 to 6 feet through drainage
systems that require continual maintenance. Runoff is
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slow, and the hazard of water erosion is slight. The rate
of water intake in irrigated areas is 1.5 inches per hour.
The hazard of soil blowing is slight. The soil is subject
to rare flooding, which occurs during years of
abnormally high precipitation.

Most areas are used for irrigated crops. A few areas
are used for homesite development. This unit may
provide wetland functions and values. These should be
considered in plans for enhancement of wildtife habitat
or land use conversion.

This unit is suited to irrigated row and field crops.
The main limitation is the high water table. Areas
adjacent to levees are subject to lateral seepage in wet
years when the water level is high. Careful applications

-of irrigation water are needed to prevent the buildup of

a high water table. Tile drainage can lower the water
table if a suitable outlet is available. Furrow, border,
and sprinkler irrigation systems are suitable. Maintaining
crop residue on or near the surface helps to prevent
excessive runoff and soil blowing and helps to maintain
the rate of water intake and the organic matter content.

If this unit is used for homesite development, the
main limitation is the high water table. The rare flooding
is a hazard. The high water table increases the
possibility that septic tank absorption fields will not
function properly. A drainage system is needed if roads
or building foundations are constructed. Houses, roads,
and streets should be constructed above expected flood
levels.

This map unit is in capability units Ilw-2 {(MLRA-17),
irrigated, and IVw-2 (MLRA-17}, nonirrigated. It is in
vegetative soil group A.

167—Grangeville clay loam, partially drained, 0 to
2 percent slopes. This very deep, somewhat poorly
drained, nearly level soil is on flocd plains. it formed in
alluvium derived from granitic rock sources. Mottles in
the profile indicate a somewhat poorly drained soil;
however, drainage has been improved by levees and
reclamation projects. Elevation is 5 to 50 feet. The
average annual precipitation is about 14 inches, the
average annual air temperature is about 60 degrees F,
and the average frost-free period is about 270 days.

Typically, the surface layer is grayish brown, mottled
clay loam about 16 inches thick. The upper 16 inches of
the underlying material is stratified, brown, mottied fine
sandy loam and sandy loam. The lower part to a depth
of 60 inches is gray, mottled fine sandy loam. In some
areas the surface layer is silty clay loam.

Included in this unit are small areas of Columbia,
Egbert, and Merritt soils in landscape positions similar
to those of the Grangeville soil. Also included are a few
areas that are dissected by intermittent sloughs that
have been filled as a resu't of land leveling. Included



San Joaquin County, California

areas make up about 15 percent of the total acreage.

Permeability is moderately rapid in the Grangeville
soil. Available water capacity is moderate. The effective
rooting depth of the crops commonly grown in the
county is limited by an apparent water table that has
been lowered to a depth of 4 to 6 feet through drainage
systems that require continual maintenance. Runoff is
slow, and the hazard of water erosion is slight. The rate
of water intake in irrigated areas is 0.5 inch per hour.
The soil is subject to rare flooding, which occurs during
years of abnormally high precipitation.

Most areas are used for irrigated crops. A few areas
are used for homesite development. This unit may
provide wetland functions and values. These should be
considered in plans for enhancement of wildlife habitat
or land use conversion.

This unit is suited to irrigated row and field crops.
The main limitation is the high water table. Areas
adjacent to levees are subject to lateral seepage in wet
years when the water level is high. Careful applications
of irrigation water are needed to prevent the buildup of
a high water table. Tile drainage can lower the water
table if a suitable outlet is available. Furrow, border,
and sprinkler irrigation systems are suitable. Returning
crop residue to the soil or regularly adding other organic
material improves fertility, minimizes crusting, and
increases the rate of water intake.

If this unit is used for homesite development, the
main limitation is the high water table. The rare flooding
is a hazard. The high water table increases the
possibility that septic tank absorption fields will not
function properly. A drainage system is needed if roads
or building foundations are constructed. Houses, roads,
and streets should be constructed above expected flood
levels.

This map unit is in capability units llw-2 (MLRA-17),
irrigated, and IVw-2 (MLRA-17), nonirrigated. it is in
vegetative soil group A,

168—Guard clay loam, 0 to 2 percent slopes. This
very deep, poorly drained, nearly level soil is on basin
rims. It formed in alluvium derived from mixed rock
sources. Elevation is 5 feet below sea level to 5 feet
above. The average annual precipitation is about 14
inches, the average annual air temperature is about 60
degrees F, and the average frost-free period is about
270 days.

Typically, the surface layer is dark gray and gray,
mottled clay loam about 15 inches thick. The underlying
material to a depth of 72 inches is light gray and light
olive gray, mottled clay loam. The soil is calcareous
throughout and is weakly cemented with hme below a
depth of 15 inches. In some areas the surface layer is
loam.
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Included in this unit are small areas of Guard soils
that have a perched water table below a depth of 5 feet.
These soils are on the slightly higher parts of the
landscape. Also included are small areas of Kingile and
Ryde soils in the slightly lower landscape positions.
Included aregas make up about 15 percent of the total
acreage.

Permeability is slow in the Guard soil. Available
water capacity is high. The effective rooting depth of the
crops commaonly grown in the county is limited by a
perched water table at a depth of 1.5 1o 3.0 feet. Runoft
is slow, and the hazard of water erosion is slight. The
rate of water intake in irrigated areas is 0.5 inch per
hour. The soil is subject to rare flooding, which occurs
during years of abnormally high precipitation.

Most areas are used for irrigated crops. This unit
may provide wetland functions and values. These
should be considered in plans for enhancement of
wildlife habitat or land use conversion.

This unit is suited to irrigated row and field crops.
The main limitations are the high water table, depth to
the weakly cemented substratum, and the slow
permeability. Careful applications of irrigation water are
needed o prevent the buildup of a high water table. Tile
drainage can lower the water table if a suitable outlet is
available. The weakly cemented substratum limits the
suitability for deep-rooted crops. Where feasible, deep
ripping of this restrictive layer can help to overcome this
limitation. Because of the restricted permeability, water
applications should be regulated so that the water does
not stand on the surface and damage the crops.
Furrow, border, and sprinkler irrigation systems are
suitable. Returning crop residue to the soil or regularly
adding other organic material improves fertility,
minimizes crusting, and increases the rate of water
intake.

This map unit is in capability units [llw-2 {MLRA-17},
irrigated, and IVw-2 (MLRA-17), nonirrigated. It is in
vegetative soil group E.

169—Guard clay loam, drained, 0 to 2 percent
slopes. This very deep, poorly drained, nearly level soil
is on basin rims. It formed in alluvium derived from
mixed rock sources. Motlles in the profile indicate a
poorly drained soil; however, drainage has been
improved by levees and reclamation projects. Elevation
is 5 feet below sea level to 25 feet above, The average
annual precipitation is about 14 inches, the average
annual air temperature is about 60 degrees F, and the
average frost-free period is about 270 days.

Typically, the surface layer is dark gray and gray,
mottled clay loam about 15 inches thick. The underlying
material to a depth of 72 inches is light gray and light
olive gray, mottled clay loam. The soil is calcareous
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throughout and is weakly cemented with lime below a
depth of 15 inches. In some areas the surface layer is
loam or sandy clay loam.

Included in this unit are small areas of Guard soils
that have a perched water table at a depth of 3t0 5
feet. These soils are in the slightly lower landscape
positions. Also included are smalil areas of Hollenbeck,
Stockton, Devries, and Ricblancho soils on the slightly
higher parts of the tandscape and Columbia,
Grangeville, Ryde, and Scribner soils in landscape
positions similar to those of the Guard soil. Included
areas make up about 15 percent of the total acreage.

Permeability is slow in the Guard soil. Available
water capacity is high. The effective rooting depth is 60
inches or more. Depth to the apparent water table has
been lowered to a depth of more than 5 feet through
drainage systems that require continuai maintenance,
but water may be perched above the weakly cemented
substratum after periods of heavy rainfall or irrigation.
Runoff is slow, and the hazard of water erosion is
slight. The rate of water intake in irrigated areas is 0.5
inch per hour. The soil is subject to rare flooding, which
occurs during years of abnormally high precipitation.

Most areas are used for irrigated crops. This unit
may provide wetland functions and values. These
should be considered in plans for enhancement of
wildlife habitat or land use conversion.

This unit is suited to irrigated row and field crops.
The main limitations are depth to the weakly cemented
substratum and the slow permeability. The weakly
cemented substratum limits the suitability for deep-
rooted crops. Where feasible, deep ripping of this
restrictive layer can help to overcome this limitation.
Because of the restricted permeability, water
applications should be regulated so that the water does
not stand on the surface and damage the crops. Careful
applications of irrigation water are needed to prevent
the buildup of a high water table. A drainage system
may be needed. Furrow, border, and sprinkler irrigation
systems are suitable. Returning crop residue to the soil
or regularly adding other organic material improves
fertility, minimizes crusting, and increases the rate of
water intake.

This map unit is in capability units llw-2 (MLRA-17),
irrigated, and IVw-2 (MLRA-17), nonirrigated. It is in
vegetative soil group A.

170—Hicksville loam, 0 to 2 percent slopes,
occasionally flooded. This very deep, moderately well
drained, nearly level soil is on low stream terraces. It
formed in alluvium derived from mixed rock sources.
Slopes are plane and are incised by many shallow
meandering drainageways. The native vegetation
consists mainly of annual grasses and forbs. Elevation
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is 105 10 140 feet. The average annual precipitation is
about 17 inches, the average annual air temperature is
about 60 degrees F, and the average frost-free period is
about 270 days.

Typically, the surface layer is brown loam about 15
inches thick. The upper 21 inches of the subsoil is
brown sandy clay loam. The lower part to a depth of 80
inches is brown sandy loam. In some areas the surface
layer is gravelly loam,

Included in this unit are small areas of Yellowlark
s0ils on the slightly higher parts of the landscape and
soils that are similar to the Hicksville soil but have a
subsoil that is gravelly and moderately fine textured or
fine textured. Also included are areas of Pentiz,
Redding, and Rocklin soils on the higher terraces.
included areas make up about 15 percent of the total
acreage.

Permeability is moderately slow in the Hicksville soil.
Available water capacity is high. The effective rooting
depth is 60 inches or more. Depth to an apparent water
table is 5 to 6 feet. Runoff is very slow or slow, and the
hazard of water erosion is slight. The rate of water
intake in irrigated areas is 1.0 inch per hour. The soil is
subject {0 occasional, very brief periods of flooding from
December through April. Streambank erosion occurs
along many ot the meandering drainageways.

Most areas are used for livestock grazing. A few
areas are used for irrigated crops. This unit may
provide wetland functions and values. These should be
considered in plans for enhancement of wildlife habitat
or land use conversion.

Where this unit is used for livestock grazing, general
management considerations include the hazard of
occasional flooding and saturated soil conditions in
concave areas following rainy periods. The
characteristic plant community is mainly soft chess, wild
oat, ripgut brome, and filaree. The grazing system may
be impaired by the occasional flooding. Grazing should
be delayed until the soil is firm enough to withstand
trampling by livestock and the more desirable forage
plants have had an opportunity to set seed. The unit
responds well to range improvement practices, such as
seeding and applying fertilizer. The plants selected for
seeding should be those that meet the seasonal
requirements of livestock, wildlife, or both. After seeding
is complete, grazing should be deferred until the plants
have set seed.

This unit is suited to irrigated row, field, vineyard, and
orchard crops. The occasional flooding is a hazard.
Most climatically adapted crops ¢an be grown if the soil
is protected from flooding late in spring and early in
summer and if a drainage system is installed. The risk
of flooding can be reduced by levees and diversions.
Careful applications of irrigation water are needed to
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prevent the buildup of a high water table. Furrow,
barder, and sprinkler irrigation systems are suitable.
Returning crop residue to the soil or regularly adding
other organic material improves fertility, minimizes
crusting, and increases the rate of water intake.

This map unit is in capability units llw-2 (MLRA-17},
irrigated, and IVw-2 (MLRA-17), nonirrigated. [t is in
vegetative soil group A.

171—Hicksville loam, bedrock substratum, 2to 5
percent slopes, occasionally flooded. This deep,
moderately well drained, gently sloping sail is on low
stream terraces. It formed in alluvium derived from
mixed rock sources. The native vegetation consists
mainly of annual grasses and forbs. Slopes are convex,
and the landscape is characterized by hummocky
microrelief. Deep, intermittent drainageways that have
eroding banks are common. Elevation is 110 to 270
feet. The average annual precipitation is about 17
inches, the average annual air temperature is about 60
degrees F, and the average frost-free period is about
270 days.

Typically, the surface layer is brown loam about 8
inches thick. The upper 18 inches of the subsail is
brown sandy clay loam. The lower 18 inches is stratified
brown and light yellowish brown gravelly loamy sand to
gravelly clay loam. Sandstone bedrock is at a depth of
44 inches. In some areas the surface layer is gravelly
loam.

Included in this unit are small areas of Cometa,
Redding, and Rocklin scils on the higher terraces and
small areas of soils that are gravelly and medium
textured. Also included, on toe slopes, are small areas
of Hicksville soils that have slopes of 0 to 2 percent.
Included areas make up about 15 percent of the total
acreage.

Permeability is moderately slow in the Hicksville soil.
Available water capacity is moderate. The effective
rooting depth is limited by the bedrock at a depth of 40
to 60 inches. A perched water table is at a depth of 3 1o
4 feet. The water moves laterally downslope in the
winter. Runoff is slow, and the hazard of water erosion
is slight. The rate of water intake in irrigated areas is
1.0 inch per hour. The soil is subject to occasional, very
brief periods of flooding from December through April.
Streambank erosion occurs along intermittent
drainageways.

Most areas are used for livestock grazing. A few
areas are used for irrigated crops. This unit may
provide wetland functions and values. These should be
considered in plans for enhancement of wildlife habitat
or land use conversion.

Where this unit is used for livestock grazing, general
management considerations include the hazard of
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occasional flooding and saturated soil conditions in
concave areas following rainy periods. The
characteristic plant community is mainly soft chess, wild
oat, ripgut brome, and filaree. The grazing system may
be impaired by the occasional flooding. Grazing should
be delayed until the soil is firm enough to withstand
trampling by livestock and the more desirable forage
plants have had an opportunity to set seed. The unit
responds well to range improvement practices, such as
seeding and applying fertilizer. The plants selected for
seeding should be those that meet the seasonal
requirements of livestock, wildlife, or both. After seeding
is complete, grazing should be deferred until the plants
have set seed.

This unit is suited to irrigated row, field, vineyard, and
orchard crops. The main limitation is the depth to
bedrock. General management considerations include
the hazards of occasional flooding and erosion. The
bedrock substratum limits the suitability for deep-rooted
crops. Where feasible, deep ripping of this restrictive
layer can help to overcome this limitation. Most
climatically adapted crops can be grown if the soil is
protected from flooding late in spring and early in
summer and if a drainage system is installed. The risk
of flooding can be reduced by levees and diversions. All
tilage should be on the contour or across the slope.
Sprinkler and drip irrigation systems are suitable. They
permit an even, controlled application of water, help to
prevent excessive runoff, and minimize the risk of
erosion. Careful applications of irrigation water are
needed to prevent the buildup of a high water table.
Returning crop residue to the soil or regularly adding
other organic material improves fertility, minimizes
crusting, and increases the rate of water intake.

This map unit is in capability units llw-2 {MLRA-17},
irigated, and IVw-2 (MLRA-17), nonirrigated. It is in
vegeiative soil group A.

172—Hicksville gravelly loam, 0 to 2 percent
slopes, occasionally flooded. This very deep,
moderately well drained, nearly level soil is on low
stream terraces. It formed in aliuvium derived from
mixed rock sources. Slopes are plane and are incised
by many shallow meandering drainageways. The native
vegetation consists mainly of annual grasses and forbs.
Elevation is 140 to 220 feet. The average annual
precipitation is about 17 inches, the average annual air
temperature is about 60 degrees F, and the average
frost-free period is about 270 days.

Typically, the surface layer is dark brown gravelly
loam about 13 inches thick. The upper 23 inches of the
subsoil is dark brown and brown gravelly clay loam and
gravelly sandy clay loam. The lower part to a depth of
60 inches is light yellowish brown very gravelly sandy
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clay loam and brown very gravelly sandy loam. In some
areas the surface layer is lcam.

Included in this unit are small areas of Yellowlark
soils on the slightly higher parts of the landscape and
soils that are similar to the Hicksville soil but have a
subsoil that is very gravelly and moderately fine
textured or gravelly and fine textured or moderately
coarse textured. Also included are Redding and Rocklin
soils on the higher terraces. Inciuded areas make up
about 15 percent of the total acreage.

Permeability is moderately slow in the Hicksville soil.
Available water capacity is moderate. The effective
rooting depth is 60 inches or more. Depth to an
apparent water table is 5 to 6 feet. Runoff is very slow
or slow, and the hazard of water erosion is slight. The
rate of water intake in irrigated areas is 1.0 inch per
hour. The soil is subject to occasional, very brief
periods of flooding from December through April.
Streambank erosion occurs along many of the
meandering drainageways.

Most areas are used for livestock grazing. A few
areas are used for irrigated crops. This unit may
provide wetland functions and values. These should be
considered in plans for enhancement of wildlife habitat
or land use conversion.

Where this unit is used for livestock grazing, general
management considerations include the hazard of
occasional flooding and saturated soil conditions in
concave areas following rainy periods. The
characteristic plant community is mainly soft chess, wild
oat, ripgut brome, and filaree. The grazing system may
be impaired by the occasional flooding. Grazing should
be delayed until the soil is firm enough to withstand
trampling by livestock and the more desirable forage
ptants have had an opportunity to set seed. The unit
responds well to range improvement practices, such as
seeding and applying fertilizer. The plants selected for
seeding should be those that meet the seasonal
requirements of livestock, wildlife, or both. After seeding
is complete, grazing should be deferred until the plants
have set seed.

This unit is suited to irrigated row, field, vineyard, and
orchard crops. General management considerations
include the hazard of occasional flooding and the
gravelly subsoil. Most climatically adapted crops can be
grown if the soil is protected from flooding late in spring
and early in summer and if a drainage system is
installed. The risk of flooding can be reduced by levees
and diversions. Leveling for irrigation may expose the
gravelly subsoil. Careful applications of irrigation water
are needed to prevent the buildup of a high water table.
Furrow, border, and sprinkler irrigation systems are
suitable. Returning crop residue to the soil or regularly
adding other organic material improves fertility,

Soil Survey

minimizes crusting, and increases the rate of water
intake.

This map unit is in capability units llw-2 (MLRA-17),
irrigated, and IVw-2 (MLRA-17), nenirrigated. It is in
vegetative soil group A.

173—Holienbeck silty clay, 0 to 2 percent slopes.
This moderately well drained, nearly level soil is in
interfan basins. It is deep to a hardpan. It formed in
alluvium derived from mixed rock sources. A few areas
are dissected by intermittent sloughs that have been
filled as a result of land leveling. Elevation is 20 to 100
feet. The average annual precipitation is about 14
inches, the average annual air temperature is about 60
degrees F, and the average frost-free period is about
270 days.

Typically, the surface layer is grayish brown silty clay
about 10 inches thick. The upper 27 inches of the
subsoil is brown and yellowish brown clay. The next 5
inches is grayish brown silty clay loam. The lower part
lo a depth of 60 inches is a variegated light yellowish
brown, weakly cemented to strongly cemented hardpan.
In some areas the surface layer is clay or clay loam.

Included in this unit are small areas of Archerdale,
Cogna, and Vignelo soils on the slightly higher parts of
the landscape, Stockton and Galt soils in landscape
positions similar to these of the Hollenbeck soil, and
Guard soils in the slightly lower landscape positions.
Also included are small areas of Hollenbeck soils that
are highly calcareous or saline-sodic throughout.
Included areas make up about 15 percent of the total
acreage.

Fermeability is slow in the Hollenbeck soil. Available
waier capacity is moderate. The shrink-swell potential is
high. The effective rooting depth is limited by the
hardpan at a depth of 40 to 60 inches. Depth to the
water table is more than & feet, but water rmay be briefly
perched above the hardpan after periods of heavy
rainfall or irrigation. Runoff is slow, and the hazard of
water erosion is slight. The rate of water intake in
irrigated areas is 0.1 inch per hour. The soil is subject
to rare floeding, which occurs during years of
abnormally high precipitation.

Most areas are used for irrigated crops or orchards.
A few areas are used as irrigated pasture or for
homesite development. This unit may provide wetland
functions and values. These should be considered in
plans for enhancement of wildlife habitat or land use
conversion.

This unit is suited to irrigated row, field, and orchard
crops. The main limitations are the slow permeability
and depth to the hardpan. Because of the restricted
permeability, water applications should be regulated so
that the water does not stand on the surface and
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damage the crops. The hardpan limits the suitability for
deep-rooted crops. Where feasible, deep ripping of this
restrictive layer can help to overcome this limitation.
The soil should be cultivated only within a narrow range
of moisture content. It is too sticky when wet and too
hard when dry. Furrow, border, and sprinkler irrigation
systems are suitable. Returning crop residue to the soil
or reqgularly adding other organic material improves
fertility, minimizes crusting, and increases the rate of
water intake.

This unit is suited to irrigated pasture. Irrigation water
can be applied by sprinkler and border methods.
Leveling helps to ensure a uniform application of water.
Proper stocking rates, pasture rotation, and restricted
grazing during wet periods help to keep the pasture in
good condition and protect the soil from compaction.

if this unit is used for homesite development, the
main limitations are the high shrink-swell potential, the
slow permeability, and low strength. The rare flooding is
a hazard. Properly designing foundations and footings
and diverting runoff away from buildings help to prevent
the structural damage caused by shrinking and swelling.
On sites for septic tank absorption fields, the slow
permeability can be overcome by increasing the size of
the absorption field, backfilling the trench with sandy
material, and installing long ahsorption lines. Properly
designing buildings and roads can offset the limited
ability of the soil to support a load. Houses, roads, and
streets should be constructed above expected flood
levels.

This map unit is in capability units l1s-5 (MLRA-17),
irrigated, and IVs-5 (MLRA-17), nonirrigated. It is in
vegetative soil group C.

174—Hollenbeck clay, 1 to 3 percent slopes. This
moderately well drained, nearly level and gently sloping
soil is in interfan basins. It is deep to a hardpan. It
formed in alluvium derived from mixed rock sources.
Slopes are plane and are incised by many shallow
meandering drainageways. The native vegetation is
annual grasses and forbs. Elevation is 130 to 150 feet.
The average annual precipitation is about 17 inches,
the average annual air temperature is about 60 degrees
F, and the average frost-free period is about 270 days.

Typically, the surface layer is dark grayish brown and
brown clay about 32 inches thick. The upper 23 inches
of the subsoil is dark grayish brown clay. The lower pan
to a depth of 80 inches is a dark grayish brown,
strongly cemented hardpan. In some areas adjacent to
drainageways, the surface layer is silty clay or fine
sandy loam.

Included in this unit are small areas of Peters and
Redding soils on the slightly higher parts of the
landscape. Also included, in the lower positions, are
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small areas of Hollenbeck soils that are occasionally
flooded. Included areas make up about 15 percent of
the total acreage.

Permeability is slow in the Hollenbeck soil. Available
water capacity is high. The shrink-swell potential also is
high. The effective rooting depth is limited by the
hardpan at a depth of 40 to 60 inches. Depth to the
water table is more than 6 feet, Runoff is slow, and the
hazard of water erosion is slight. The rate of water
intake in irrigated areas is 0.1 inch per hour. The soil is
subject to rare flooding, which occurs during years of
abnormally high precipitation.

Most areas are used as irrigaied pasture or for
livestock grazing. A few areas are used for irrigated
crops. This unit may provide wetland functions and
values. These should be considered in plans for
enhancement of wildlife habitat or land use conversion.

This unit is suited to irrigated pasture. General
management considerations include the hazard of
erosion. Irrigation water can be applied by sprinkler and
border methods. Leveling helps to ensure a uniform
application of water. Seedbed preparation should be on
the contour or across the slope where practical. Proper
stocking rates, pasture rotation, and restricted grazing
during wet periods help to keep the pasture in good
condition and protect the soii from erosion.

Where this unit is used for livestock grazing, general
management considerations include the clayey surface
layer and excessive shrinking and swelling. The
vegetation consists mainly of soft chess, wild oat, and
filaree. Trampling of the clayey surface layer by
livestock when the soil is too wet reduces productivity.
Fencing is difficult. Excessive shrinking and swelling of
the soil can cause fenceposts to be tilted or removed
from the ground. The unit responds well to range
improvement practices, such as seeding and applying
fertilizer. The plants selected for seeding should be
those that meet the seascnal requirements of livestock,
wildlife, or both. After seeding is complete, grazing
should be deferred until the plants have set seed.

This unit is suited to irrigated row and field crops.
The main limitations are the slow permeability and
depth to the hardpan. General management
considerations include the hazard of erosion. Because
of the restricted permeability, water applications should
be regulated so that the water does not stand on the
surface and damage the crops. The hardpan limits the
suitability for deep-rooted crops. All tillage should be on
the contour or across the slope. Furrow, border, and
sprinkler irrigation systems are suitable. Returning crop
residue to the soil or regularly adding other organic
material improves fertility, minimizes crusting, and
increases the rate of water intake.

This map unit is in capability units lle-5 (MLRA-17),
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irrigated, and IVe-5 (MLRA-17), nonirrigated. It is in
vegetative soil group C.

175—Honcut sandy loam, 0 to 2 percent slopes.
This very deep, well drained, nearly level soil is on
aliuvial fans. It formed in alluvium dernived from granitic
rock sources. Elevation is 30 to 125 feet. The average
annual precipitation is about 11 inches, the average
annual air temperature is about 60 degrees F, and the
average frost-free period is about 270 days.

Typically, the surface layer is brown sandy loam
about 21 inches thick. The underlying material to a
depth of 60 inches is brown and yellowish brown sandy
loam. In some areas the surface layer is fine sandy
loam, coarse sandy loam, or gravelly sandy loam.

Included in this unit are small areas of Chuloak,
Delhi, Tinnin, and Veritas soils in landscape positions
similar to those of the Honcut soil. Included areas make
up about 15 percent of the total acreage.

Permeability is moderately rapid in the Honcut soil.
Available water capacity is moderate. The effective
rooting depth is 60 inches or mare. Runoff is slow, and
the hazard of water erosion is slight. The rate of water
intake in irrigated areas is 1.5 inches per hour. The
hazard of soil blowing is moderate.

Most areas of this unit are used for irrigated crops,
orchards, or vineyards. A few areas are used for
homesite development.

This unit is well suited to irrigated row, field, orchard,
and vineyard crops. General management
considerations include the hazard of soil blowing.
Furrow, border, and sprinkler irrigation systems are
suitable. A tillage pan forms easily if the sail is tilled
when wet. Chiseling or subsoiling breaks up the pan.
When the wind velogcity is high in spring, the hazard of
soil blowing ¢an be reduced by properly managing all
crop residue and by minimizing tillage.

Few limitations affect the use of this unit for homesite
development.

This map unit is in capability class | (MLRA-17),
irrigated, and capability unit IVe-1 (MLRA-17),
nonirrigated. It is in vegetative soil group A.

176—Honker-Vallecitos-Gonzaga complex, 30 to 50
percent slopes. These steep soils are on both south-
facing and north-facing slopes on mountains. The native
vegetation is mainly annual grasses, forbs, and blue
oak. Elevation is 800 to 3,300 feet. The average annual
precipitation is 12 to 18 inches, the average annual air
temperature is about 60 degrees F, and the average
frost-free period is 200 to 240 days.

This unit i1s 30 percent Honker loam, 30 percent
Vallecitos gravelly loam, and 25 percent Gonzaga loam.
The components of this unit occur as areas so
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intricately intermingled that it was not practical to map
them separately at the scale used.

Included in this unit are small areas of Honker,
Gonzaga, and Vallecitos soils that have slopes of more
than 50 or less than 30 percent and small areas of
Franciscan soils. All of these included soils are in
landscape positions similar to those of the dominant
Honker, Vallecitos, and Gonzaga soils. Also included
are areas of exposed bedrock and eroded Honker soils
in convex positions near the top of the slopes. Included
areas make up about 15 percent of the total acreage.

The Honker soil is moderately deep and well drained.
It formed in material weathered from sandstone.
Typically, the surface layer is brown loam about 5
inches thick. The subsoil is a claypan of brown and
strong brown gravelly clay about 28 inches thick. Hard
sandstone bedrock is at a depth of 33 inches. In some
areas the surface layer is gravelly loam, gravelly clay
loam, or clay loam.

Permeability is very slow in the Honker soil. Available
water capacity is low. The shrink-swell potential is high.
The effective rooting depth is limited by the bedrock at
a depth of 20 to 40 inches. Roots are restricted to
cracks and the faces of peds in the claypan, which is at
a depth of 10 to 20 inches. Runoff is rapid, and the
hazard of water erosion is severe.

The Vallecitos soil is shallow and well drained. It
formed in material weathered from sandstone. Typically,
the surface layer is pale brown gravelly loam about 4
inches thick. The subscil is pale brown and brown
gravelly clay loam about 16 inches thick. Hard
sandstone bedrock is at a depth of 20 inches. In some
areas the surface layer is loam, clay loam, or gravelly
clay loam.

Permeability is slow in the Vallecitos soil. Available
water capacity is very low. The shrink-swell potential is
high. The effective rooting depth is limited by the
bedrock at a depth of 10 to 20 inches. Runoff is rapid,
and the hazard of water erosion is severe.

The Gonzaga soil is moderately deep and well
drained. It formed in material weathered from shale.
Typically, the upper 3 inches of the surface layer is
grayish brown loam. The lower 4 inches is grayish
brown clay loam. The subsoil is a claypan of reddish
brown and light reddish brown clay about 27 inches
thick. Hard shale bedrock is at a depth of 34 inches. In
some areas the surface layer is gravelly loam or
gravelly clay loam.

Permeability is very slow in the Gonzaga soil.
Available water capacity is low. The shrink-swell
potential is high. The effective rooting depth is limited
by the bedrock at a depth of 20 to 40 inches. Roots are
restricted to ¢racks and the faces of peds in the
claypan, which is at a depth of 4 to 20 inches. Runoff is
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rapid, and the hazard of water erosion is severe.

This unit is used for livestock grazing or wildlife
habitat. General management considerations include
the severe hazard of erosion, the very low or low
available water capacity, and the limited depth of the
Vallecitos soil. The characteristic plant community on
the Honker and Valtecitos soils is mainly soft chess,
wild oat, and filaree. That on the Gonzaga soi is mainly
soft chess, ripgut brome, and wild oat and scattered
blue oak. Grazing should be controfled so that desirable
vegetation, such as soft chess, is maintained and
enough vegetation is left standing to protect the soils
from erosion. Loss of the surface layer results in a
severe decrease in productivity and in the potential of
the unit to produce plants suitable for grazing. The very
low or low available water capacity limits the production
of desirable forage plants. Fencing is difficult because
of the depth to bedrock.

This map unit is in capability subclass Ve
(MLRA-15), nonirrigated. The Honker and Gonzaga
s0ils are in vegetative soil group D, and the Vallecitos
soil is in vegetative soil group G.

177—Honker-Vallecitos-Honker, eroded, complex,
30 to 50 percent slopes. These steep soils are on
dominantly south-facing slopes on mountains. The
native vegetation is mainly annual grasses, forbs, and
chaparral. Elevation is 80O to 3,300 feet. The average
annual precipitation is 12 to 18 inches, the average
annual air temperature is about 60 degrees F, and the
average frost-free period is 220 to 240 days.

This unit is 35 percent Honker loam, 30 percent
Vallecitos gravelly loam, and 20 percent Honker
gravelly loam, eroded. The components of this unit
occur as areas so intricately intermingled that it was not
practical to map them separately at the scale used.

Included in this unit are small areas of Honker and
Vallecitos soils that have slopes of more than 50 or less
than 30 percent and small areas of Gonzaga and
Franciscan soils. All of these included soils are in
landscape positions similar to those of the dominant
Honker and Vallecitos soils. Also included are small
areas of exposed bedrock in convex positions near the
top of the slopes. Included areas make up about 15
percent of the total acreage.

The uneroded Honker soil is moderately deep and
well drained. It formed in material weathered from
sandstone. Typically, the surface layer is brown [oam
about 5 inches thick. The subsoil is a claypan of brown
and strong brown gravelly clay about 28 inches thick.
Hard sandstone bedrock is at a depth of 33 inches. In
some areas the surface layer is clay loam, gravelly clay
loam, or gravelly loam.

Permeability is very slow in the uneroded Honker
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soil. Available water capacity is low. The shrink-swell
poiential is high. The effective rooting depth is limited
by the bedrock at a depth of 20 to 40 inches. Roots are
resiricted to cracks and the faces of peds in the
claypan, which is at a depth of 10 to 20 inches. Runoff
is rapid, and the hazard of water ergsion is severe.

The Vallecitos soil is shallow and well drained. It
formed in material weathered from sandstone. Typically,
the surface layer is pale brown gravelly loam about 4
inches thick. The subsoil is pale brown and brown
gravelly clay loam about 16 inches thick. Hard
sandstone bedrock is at a depth of 20 inches. In some
areas the surface layer is loam, clay loam, or gravelly
clay loam.

Permeability is slow in the Vallecitos soil. Available
water capacity is very low. The shrink-swell potential is
high. The effective rooting depth is limited by the
bedrock at a depth of 10 to 20 inches. Runoff is rapid,
and the hazard of water erpsion is severe.

The eroded Honker soil is moderately deep and well
drained. It formed in material weathered from
sandstone. Typically, the surface layer is light brownish
gray gravelly loam about 7 inches thick. The upper 11
inches of the subsail is light brown gravelly clay loam.
The lower 13 inches is a claypan of light red gravelly
clay. Hard sandstone bedrock is at a depth of 31
inches. In some areas the surface layer is gravelly clay
loam.

Permeability is very slow in the eroded Honker soil.
Available water capacity is low. The shrink-swell
potential is high. The effective rooting depth is limited
by the bedrock at a depth of 20 to 40 inches. Roots are
restricted to cracks and the faces of peds in the
claypan, which is at a depth of 8 to 16 inches. Runoff is
rapid, and the hazard of water erosion is severe.

This unit is used for livestock grazing or wildlife
habitat. General management considerations include
the severe hazard of erosion, the very low or low
available water capacity, the limited depth of the
Vallecitos soil, and dense stands of chaparral in
moderately eroded areas. The characteristic plant
community on the uneroded Honker and Vallecitos soils
is mainly soft chess, wild oat, and filaree. That on the
eroded Honker soil is mainly soft chess, red brome, and
California sagebrush. Grazing should be controlled so
that desirable vegetation, such as soft chess, is
maintained and encugh vegetation is left standing to
protect the soils from erosion. Loss of the surface layer
results in a severe decrease in productivity and in the
potential of the unit to produce plants suitable for
grazing. The very low or low available water capacity
limiis the production of desirabie forage plants. Fencing
is difficult because of the depth to bedrock. Brush
management improves areas of range that are
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producing woody shrubs at a level that decreases the
extent of the preferred forage plants.

This map unit is in capabhility subclass Ve
{MLRA-15), nonirrigated. The uneroded and eroded
Honker soils are in vegetative soil group D, and the
Vallecitos scil is in vegetative soil group G.

178—Honker-Vallecitos-Honker, eroded, complex,
50 to 75 percent slopes. These very steep soils are on
dominantly scuth-facing slopes on mountains. The
native vegetation is mainly annual grasses, forbs, and
chaparral. Elevation is 800 to 3,300 feet. The average
annual precipitation is 12 to 18 inches, the average
annual air temperature is about 60 degrees F, and the
average frost-free period is 220 to 240 days.

This unit is 35 percent Honker loam, 30 percent
Vallecitos gravelly loam, and 20 percent Honker
gravelly loam, eroded. The components of this unit
occur as areas so intricately intermingled that it was not
practical to map them separately at the scale used.

Included in this unit are small areas of Honker and
Vallecitos soils that have slopes of more than 75 or less
than 50 percent and small areas of Gonzaga and
Franciscan soils. All of these included soils are in
landscape positions similar to those of the dominant
Honker and Vallecitos soils. Also included are small
areas of exposed bedrock in convex positions near the
top of the slopes. Included areas make up about 15
percent of the total acreage.

The uneroded Honker soil is moderately deep and
well drained. It formed in material weathered from
sandstone. Typically, the surface layer is brown loam
about 5 inches thick. The subsoil is a claypan of brown
and strong brown gravelly clay about 28 inches thick.
Hard sandstone bedrock is at a depth of 33 inches. In
some areas the surface layer is clay loam, gravelly clay
loam, or gravelly loam.

Permeability is very slow in the uneroded Honker
s0il. Available water capacity is low. The shrink-swell
potential is high. The effective rooting depth is limited
by the bedrock at a depth of 20 to 40 inches. Roots are
restricted to cracks and the faces of peds in the
claypan, which is at a depth of 10 to 20 inches. Runoff
is very rapid, and the hazard of water erosion is very
severe,

The Vallecitos scil is shallow and well drained. It
formed in material weathered from sandstone. Typically,
the surface layer is pale brown gravelly loam about 4
inches thick. The subsoil is pale brown and brown
gravelly clay loam about 16 inches thick. Hard
sandstone bedrock is at a depth of 20 inches. In some
areas the surface layer is loam, gravelly clay loam, or
clay loam.

Permeability is slow in the Vallecitos soil. Available
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water capacity is very low. The shrink-swell potential is
high. The effective rooting depth is limited by the
bedrock at a depth of 10 to 20 inches. Runoff is very
rapid, and the hazard of water erosion is very severe.

The eroded Honker soil is moderately deep and well
drained. It formed in material weathered from
sandstone. Typically, the surface tayer is light brownish
gray gravelly loam about 7 inches thick. The upper 11
inches of the subsoil is light brown gravelly clay loam.
The lower 13 inches is a claypan of light red gravelly
clay. Hard sandstone bedrock is at a depth of 31
inches. In some areas the surface layer is gravelly clay
loam.

Permeability is very slow in the eroded Honker soil.
Available water capacity is low. The shrink-swell
poiential is high. The effective rooting depth is limited
by the bedrock at a depth of 20 to 40 inches. Roots are
resiricied to cracks and the faces of peds in the
claypan, which is at a depth of 8 to 16 inches. Runoff is
very rapid, and the hazard of water erosion is very
severe.

This unit is used for livestock grazing or wildlife
habitat. General management considerations include
the very severe hazard of erosion, the slope, the very
low or low available water capacity, the limited depth of
the Vallecitos soil, and dense stands of chaparral in
moderaiely eroded areas. The characteristic plant
community on the uneroded Honker and Vallecitos soils
is mainly soft chess, wild oat, and filaree. That on the
eroded Honker soil is mainly soft chess, red brome, and
California sagebrush. Grazing should be controlled so
that desirable vegetation, such as soft chess, is
maintained and enough vegetation is left standing to
protect the soils from erosion. Loss of the surface layer
results in a severe decrease in productivity and in the
potential of the unit to produce plants suitable for
grazing. The very steep topography and the resulting
runoff reduce the amount of rainfall that enters the soils.
The slope limits access by livestock and results in
overgrazing of the less sloping areas. The very low or
low available water capacity limits the production of
desirable forage plants. Fencing is difficult because of
the depth to bedrock. Brush management improves
areas of range that are producing woody shrubs at a
level that decreases the extent of the preferred forage
plants.

This map unit is in capability subclass Vlle
{(MLRA-15), nonirrigated. The uneroded and eroded
Honker soils are in vegetative soil group D, and the
Vallecitos soil is in vegetative soil group G.

179—ltano silty clay loam, partially drained, 0 to 2
percent slopes. This very deep, poorly drained, nearly
level soil is on flood plains and deltas. It formed in
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alluvium derived from granitic rock sources. Mottles in
the profile indicate a poorly drained soil; however,
drainage has been improved by levees and reclamation
projects. Elevation is 15 feet below sea level to 5 feet
above. The average annual precipitation is about 14
inches, the average annual air temperature is about 60
degrees F, and the average frost-free period is about
270 days.

Typically, the surface layer is light brownish gray silty
clay loam about 15 inches thick. Below this is a buried
surface layer of grayish brown, mottled silty clay [oam
about 19 inches thick. The underlying material to a
depth of 60 inches is stratified, grayish brown, mottled
silty clay loam. In some areas the surface layer is silt
loam or mucky loam.

Included in this unit are small areas of Dello, Kingile,
Ryde, and Valdez soils in landscape positions similar to
those of the ltano soil. Included areas make up about
15 percent of the total acreage.

Permeability is moderately slow in the itano soil.
Available water capacity is very high. The effective
rooting depth of the crops commonly grown in the
county is limited by an apparent water table that is
regulated at a depth of 3.0 to 4.5 feet by pumping.
Runoff is very slow, and the hazard of water erosion is
slight. The rate of water intake in irrigated areas is 0.3
inch per hour. The soil is subject to rare flooding, which
occurs during years of abnormally high precipitation.

Most areas are used for irrigated crops. This unit
may provide wetland functions and values. These
should be considered in plans for enhancement of
wildlife habitat or land use conversion.

This unit is suited to irrigated row and field crops.
The main limitations are subsidence and the high water
table. Because this soil is subject to differential
subsidence, frequent leveling of the fields is needed to
improve the efficiency of irrigation. Areas adjacent to
levees are subject to lateral seepage in wet years when
the water level is high. Careful applications of irrigation
water are needed to prevent the buildup of a high water
table. Large ditches and small spud ditches provide
subirrigation and improve drainage. Subirrigation,
furrow, border, and sprinkler systems are suitable.
Where a subirrigation system is used, the water table is
raised to a depth of 1 foot at planting time and then is
slowly lowered during the growing season until it is at a
depth of about 5 feet at harvest time. Maintaining crop
residue on or near the surface helps to prevent
excessive runoff and increases the rate of water intake
and the organic matter content. Levees should be
checked periodically, and a proper maintenance
program should be developed.

This map unit is in capability units lllw-2 (MLRA-186),
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irrigated, and IVw-2 (MLRA-16), nonirrigated. It is in
vegetative soil group H.

180—Jackione clay, 0 to 2 percent slopes. This
somewhat poorly drained, nearly level soil is in basins.
It is moderately deep to a hardpan. It formed in alluvium
derived from mixed rock sources. Mottles in the profile
indicate a somewhat poorly drained soil; however,
drainage has been improved by levees and reclamation
projects. A few areas are dissected by intermittent
sloughs that have been filled as a result of tand
leveling. Elevation is 5 to 100 feet. The average annual
precipitation is about 14 inches, the average annual air
temperature is about 60 degrees F, and the average
frost-free period is about 270 days.

Typically, the surface layer is very dark gray and
dark gray clay about 22 inches thick. The upper 12
inches of the subsoit is dark gray clay and light gray
clay loam. The next 3 inches is a light gray, strongly
cemented to indurated hardpan. The next 9 inches is
yellowish brown loam. The lower part to a depth of 60
inches is a yellowish brown, weakly cemented hardpan.
In some areas the surface layer is silty clay or silty clay
ioam.

Included in this unit are small areas of Archerdale
soils and small areas of Jacktone soils that have
moderately coarse textured overwash. Both of these
included soils are on the slightly higher parts of the
landscape. Also included, in landscape positions similar
to those of the dominant Jacktone soil, are small areas
of Hollenbeck and Stockton soils and fine textured soils
that are highly calcareous or saline-sodic. Included
areas make up about 15 percent of the total acreage.

Permeabilily is slow in the Jacktone soil. Available
water capacity is moderate. The shrink-swell potential is
high. The effective rooting depth is limited by the
hardpan at a depth of 20 to 40 inches. Depth to the
water table is more than 5 feet, but water may be briefly
perched above the hardpan after periods of heavy
rainfall or irrigation. Runoff is slow, and the hazard of
water erosion is slight. The rate of water intake in
irrigated areas is 0.1 inch per hour. The soil is subject
to rare flooding, which occurs during years of
abnormally high precipitation.

Most areas are used for irrigated crops, orchards, or
vineyards. A few areas are used as irrigated pasture or
for urban development. This unit may provide wetland
functions and values. These should be considered in
plans for enhancement of wildlife habitat or land use
conversion.

This unit is suited to irrigated row, field, orchard, and
vineyard crops. The main limitations are the slow
permeability and depth to the hardpan. Because of the
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restricted permeability, water applications should be
regulated so that the water does not stand on the
surface and damage the crops. The hardpan limits the
suitability for deep-rooted crops. Where feasible, deep
ripping of this restrictive layer can help to overcome this
limitation. The soil shouid be cultivated only within a
narrow range of moisture content. It is too sticky when
wet and too hard when dry. Furrow, border, and
sprinkler irrigation systems are suitable. Returning crop
residue to the soil or regularly adding other organic
material improves fertility, minimizes crusting, and
increases the rate of water intake.

This unit is suited to irrigated pasture. Irrigation water
can be applied by sprinkler and border methods.
Leveling heips to ensure a uniform application of water.
Proper stocking rates, pasture rotation, and restricted
grazing during wet periods help to keep the pasture in
good condition and protect the soil from compaction.

If this unit is used for urban development, the main
limitations are the high shrink-swell potential, the slow
permeability, depth to the hardpan, and low strength.
The rare flooding is a hazard. Properly designing
foundations and footings and diverting runoff away from
buildings help to prevent the structural damage caused
by shrinking and swelling. On sites for septic tank
absorption fields, the slow permeability can be
overcome by increasing the size of the absorption field.
Ripping the hardpan improves permeability and thus
also improves the suitability of the soil for septic tank
absorption fields. Properly designing buildings and
roads can offset the limited ability of the soil to support
a load. Houses, roads, and streets should be
constructed above expected flood levets.

This map unit is in capability units lils-8 (MLRA-17),
irrigated, and IVs-8 {MLRA-17), nonirrigated. It is in
vegetative soil group G.

181—Jacktone-Urban land complex, 0 to 2 percent
slopes. This nearly level map unit is in basins.
Elevation is 10 to 40 feet. The average annual
precipitation is about 14 inches, the average annual air
temperature is about 60 degrees F, and the average
frost-free period is about 270 days.

This unit is 50 percent Jacktone clay and 35 percent
Urban land. The components of this unit occur as areas
so intricately intermingled that it was not practical to
map them separately at the scale used.

Included in this unit are small areas of Hollenbeck
and Stockton soils in landscape positions similar to
those of the Jacktone soil. Also included, on the slightly
higher parts of the landscape, are small areas of
Jacktone soits that have moderately coarse textured or
moderately fine textured overwash. Included areas
make up about 15 percent of the total acreage.
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The Jacktone soil is moderately deep to a hardpan
and is somewhat poarly drained. It formed in alluvium
derived from mixed rock sources. Mottles in the profile
indicate a somewhat poorly drained soil; however,
drainage has been improved by levees and reclamation
projecis. Typically, the surface layer is very dark gray
and dark gray clay about 22 inches thick. The upper 12
inches of the subsoil is dark gray clay and light gray
clay loam. The next 3 inches is a light gray, strongly
cemented 1o indurated hardpan. The next 8 inches is
yellowish brown loam. The lower part to a depth of 60
inches is a yellowish brown, weakly cemented hardpan.
In some areas the surface layer is silty clay or silty clay
loam.

Permeability is slow in the Jacktone soil. Available
water capacity is moderate. The shrink-swell potential is
high. The effective rooting depth is limited by the
hardpan at a depth of 20 to 40 inches. Depth to the
waler table is more than 5 feet, but water may be briefly
perched above the hardpan after periods of heavy
rainfall or irrigation. Runoff is slow, and the hazard of
water erosion is slight. The rate of water intake in
irrigated areas is 0.1 inch per hour. The soil is subject
to rare flooding, which occurs during years of
abnormally high precipitation.

Urban land consists of areas covered by roads,
driveways, sidewalks, parking lots, buildings, and other
structures. The soil material under the impervious
surface is similar to that of Jacktone clay.

Most areas are used for urban development. A few
areas are used for irrigated crops. This unit may
provide wetland functions and values. These should be
considered in plans for enhancement of wildlife habitat
or land use conversion,

Where the Jacktone soil is used for urban
development, the main limitations are the high shrink-
swell potential, the slow permeability, depth to the
hardpan, and low strength. The rare flooding is a
hazard. Properly designing foundations and footings
and diverting runoff away from buildings help to prevent
the structural damage caused by shrinking and swelling.
On sites for septic tank absorption fields, the slow
permeability can be overcome by increasing the size of
the absorption field. Ripping the hardpan improves
permeabitity and thus also improves the suitability of the
soil for septic tank absorption fields. Properly designing
buildings and roads can offset the limited ability of the
soil fo support a load. Houses, roads, and streets
should be constructed above expected flood levels,

The Jacktone soil is suited to irrigated row, field,
orchard, and vineyard crops. The main limitations are
the slow permeability and depth to the hardpan.
Because of the restricted permeability, water
applications should be regulated so that the water does
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not stand on the surface and damage the crops. The
hardpan limits the suitability for deep-rooted crops.
Where feasible, deep ripping of this restrictive layer can
help to overcome this limitation. The soil should be
cultivated only within a narrow range of moisture
content. It is too sticky when wet and too hard when
dry. Furrow, border, and sprinkler irrigation systems are
suitable. Returning crop residue to the soil or regularly
adding other organic material improves fertility,
minimizes crusting, and increases the rate of water
intake.

The Jackione soil is in capability units Ilis-8
(MLRA-17), irrigated, and 1Vs-8 (MLRA-17),
nonirrigated. It is in vegetative soil group G. The Urban
land is not assigned a capability classification or a
vegetative soil group.

182—Jahant loam, 0 to 2 percent slopes. This well
drained, nearly level soil is on low terraces. It is deep to
a hardpan. It formed in alluvium derived from mixed
rock sources. A few areas are dissected by intermittent
sloughs that have been filled as a result of land
leveling. The vegetation in areas that have not been
cultivated is mainly annual grasses and forbs. Elevation
is 20 to 100 feet. The average annual precipitation is
about 15 inches, the average annual air temperature is
about 60 degrees F, and the average frost-free period is
about 270 days.

Typically, the upper part of the surface layer is
grayish brown loam about 5 inches thick. The lower part
of the surface layer and the upper part of the subsoil
are dominantly pale brown and dark brown loam about
26 inches thick. The next 18 inches of the subsoil is a
claypan of brown and dark brown clay loam and clay.
The next 4 inches is a brown and dark brown, strongly
cemented hardpan. The lower part of the subsoil o a
depth of 60 inches is a light brown and brown,
indurated hardpan. In scme areas the surface layer is
fine sandy loam or sandy loam.

tncluded in this unit are small areas of Bruella,
Tokay, and Veritas soils on the slightly higher parts of
the landscape. Also included are small areas of San
Joaguin soils in landscape positions similar to those of
the Jahant soil and Alamo and Madera soils in the
slightly lower landscape positions. Included areas make
up about 15 percent of the total acreage.

Permeability is very slow in the Jahant soil. Available
water capacity is moderate. The shrink-swell potential is
high. The effective rocting depth is limited by the
hardpan at a depth of 40 to 60 inches. Roots are limited
to cracks and the faces of peds in the claypan, which is
at a depth of 22 to 31 inches. Depth to the water table
is more than 6 feet, but water may be briefly perched
above the hardpan after periods of heavy rainfall or
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irrigation. Runoff is slow, and the hazard of water
erosion is slight. The rate of water intake in irrigated
areas is 1.0 inch per hour.

Most areas are used for irrigated crops, orchards, or
vineyards. A few areas are used for homesite
development or livestock grazing. This unit may provide
wetland functions and values. These should be
considered in plans for enhancement of wildlife habitat
of land use conversion.

This unit is suited to irrigated row, field, erchard, and
vineyard crops. The main limitations are the very slow
permeability in the lower part of the subsoil and depth
to the hardpan. Because of the restricted permeability,
water applications should be regulated so that the water
does not stand on the surface and damage the crops,
Careful applications are needed to prevent the buildup
of a high water table. The hardpan limits the suitability
for deep-rooted plants. Where feasible, deep ripping of
this restrictive layer can help to overcome this limitation.
A tiltage pan forms easily if the soil is tilled when wet.
Chiseling or subsoiling breaks up the pan. Furrow,
border, and sprinkler irrigation systems are suitable.
Returning crop residue to the soil or regularly adding
other organic material improves fertility, minimizes
crusting, and increases the rate of water intake.

If this unit is used for homesite development, the
main limitations are depth to the very slowly permeable
claypan and hardpan and the high shrink-swell potential
of the clayey subsoil. On sites for septic tank absorption
fields, the very slow permeability can be overcome by
increasing the size of the absorpticn field, backfiliing the
trench with sandy material, and installing long
absorption lines. Ripping the hardpan improves
permeability and thus also improves the suitability of the
soil for septic tank absorption fields. Excavation for
building sites is limited by the hardpan. Froperly
designing foundations and footings and diverting runoff
away from buildings help to prevent the structural
damage caused by shrinking and swelling.

Where this unit is used for livestock grazing, general
management considerations include saturated soll
conditions in concave areas following rainy periods. The
characteristic plant community is mainly soft chess, wild
oat, ripgut brome, and filaree. Grazing should be
delayed until the soil is firm enough to withstand
trampling by livestock and the more desirable forage
plants have had an opportunity to set seed.

This map unit is in capability units 1lls-3 (MLRA-17),
irrigated, and IVs-3 (MLRA-17}, nonirrigated. It is in
vegetative soil group D.

183—Jahant loam, 2 to 8 percent slopes. This well
drained, undulating and gently rolling soil is on low
terraces. It is deep 10 a hardpan. it formed in alluvium
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derived fram mixed rock sources. A few areas are
dissected by intermittent sloughs that have been filled
as a result of land leveling. The vegetation in areas that
have not been cultivated is mainly annual grasses and
forbs. Elevation is 100 to 160 feet. The average annual
precipitation is about 16 inches, the average annual air
temperature is about 60 degrees F, and the average
frost-free period is about 270 days.

Typically, the upper part of the surface layer is
grayish brown loam about 5 inches thick. The lower part
of the surface layer and the upper part of the subsail
are dominantly pale brown and dark brown loam about
26 inches thick. The next 18 inches of the subsoil is a
claypan of brown and dark brown clay loam and clay.
The next 4 inches is a brown and dark brown, strongly
cemented hardpan. The lower part of the subsoil to a
depth of 60 inches is a light brown and brown,
indurated hardpan. In some areas the surface layer is
fine sandy loam or sandy loam.

Included in this unit are small areas of Madera and
San Joaquin seils in the slightly lower landscape
positions. Also included, on toe slopes, are small areas
of Jahant soils that have slopes of 0 to 2 percent.
Included areas make up about 15 percent of the total
acreage.

Permeability is very slow in the Jahant scil. Available
water capacity is moderate. The shrink-swell potential is
high. The effective rooting depth is limited by the
hardpan at a depth of 40 to 60 inches. Roots are
restricted to cracks and the faces of peds in the
claypan, which is at a depth of 22 to 31 inches. Depth
to the water table is more than 6 feet, but water may be
briefly perched above the claypan or hardpan after
periods of heavy rainfall or irrigation. Runoff is slow or
medium, and the hazard of water erosion is slight or
moderate. The rate of water intake in irrigated areas is
1.0 inch per hour.

Most areas of this unit are used for livestock grazing.
A few areas are used as irrigated pasture or for dryland
grain crops.

Where this unit is used for livestock grazing, general
management considerations include saturated soil
conditions in concave areas following rainy periods and
the hazard of erosion in gently rolling areas. The
characteristic plant community is mainly soft chess, wild
oat, ripgut brome, and filaree. Grazing should be
delayed until the soil is firm enough to withstand
trampling by livestock and the more desirable forage
plants have had an opportunity to set seed. 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.

This unit is suited to irrigated pasture. General
management considerations include the hazard of
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erosion. Seedbed preparation should be on the cantour
or across the slope where practical. Irrigation water can
be applied by sprinkler and border methods. Proper
stocking rates, pasture rotation, and restricted grazing
during wet periods help to keep the pasture in good
condition and protect the soil from erosion.

Where this unit is used for dryland grain crops, the
main limiiation is low rainfall during the growing season.
General management considerations include the hazard
of erosion. Because the amount of precipitation is not
suificient for annual cropping, the best suited cropping
system is one that includes small grain and summer
fallow. All tillage should be on the contour or across the
slope. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and contral
erosion.

This map unit is in capability units Ille-3 (MLRA-17),
irrigated, and 1Ve-3 (MLRA-17), nonirrigated. It is in
vegetative soil group D.

184—Kaseberg loamy sand, 5 to 15 percent
slopes. This somewhat excessively drained, moderately
sloping and strongly sloping soil is on dissected
terraces. It is shallow to a hardpan. It formed in old
alluvium derived from granitic rock sources. Slopes are
convex. Surface relief is irregular at the base of some
siopes. The native vegetation is mainly annual grasses,
forbs, and blue cak. Elevation is 150 to 260 feet. The
average annual precipitation is about 17 inches, the
average annual air temperature is about 60 degrees F,
and the average frost free season is about 270 days.

Typically, the surface layer is pale brown and light
brown lcamy sand about 10 inches thick. The upper
part of the subsoil is light brown gravelly loamy sand
about &6 inches thick. The lower part is a strong brown,
indurated hardpan about 1 inch thick. The underlying
material 10 a depth of 60 inches is very pale brown and
light gray, dense, weakly cemented sandy loam, loam,
or sandy clay loam. In some areas the surface layer is
loamy fine sand or gravelly loamy sand.

Included in this unit are small areas of Redding and
Rocklin soils on terraces. Also included, in landscape
positions similar 1o those of the Kaseberg soil, are small
areas of moderately deep or deep, coarse textured soils
that have slopes of 15 to 30 percent. Included areas
make up about 15 percent of the total acreage.

Permeability is rapid in the Kaseberg soil. Available
water capacity is very low. The effective rooting depth is
limited by the hardpan at a depth of 10 to 20 inches.
Runoff is slow, and the hazard of water erosion is
moderate. The rate of water intake in irrigated areas is
3.0 inches per hour.

Most areas of this unit are used for livestock grazing.
A few areas are used for irrigated vineyards.
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Where this unit is used for livestock grazing, general
management considerations include the limited depth,
the very low available water capacity, and the hazard of
erosion. The characteristic plant community is mainly
soft chess, wild oat, ripgut brome, and filaree. Fencing
is difficult because of the depth to bedrock. The very
low available water capacity limits the production of
desirable forage plants. Grazing should be controlled so
that desirable vegetation, such as soft chess, is
maintained and enough vegetation is left standing to
protect the seil from erosion. Loss of the surface layer
results in a severe decrease in productivity and in the
potential of the unit to produce plants suitable for
grazing.

Where this unit is used for irrigated vineyards, the
main limitations are the very low available water
capacity and the limited rooting depth. General
management considerations include the hazard of
erosion. Because the soil is droughty, applications of
irrigation water should be light and frequent. Sprinkler
and drip irrigation systems are suitable. They permit an
even, controiled application of water, help to prevent
excessive runoff, and minimize the risk of erosion. All
tillage should be on the contour or across the slope.
Growing permanent cover crops between the rows of
vines helps to control runoff and erosion. Annual
cultivation should be avoided on the steeper slopes.
Returning crop residue to the soil or regularly adding
other organic material improves fertility, minimizes
crusting, and maintains the rate of water intake.

This map unit is in capability subclass Vile
(MLRA-17), irrigated and nonirrigated. It is in vegetative
sail group G.

185—Kaseberg fine sandy loam, 2 to 15 percent
slopes. This well drained, undulating to rolling soil is on
dissected terraces. It is shallow to a hardpan. It formed
in material weathered from weakly consolidated or
moderately consclidated sandstone. Slopes are
concave and receive runoff from the higher areas.
Hummeocky microrelief is evident in some areas. The
native vegetation is mainly annual grasses and forbs.
Elevation is 150 to 270 feet. The average annual
precipitation is about 17 inches, the average annual air
temperature is about 60 degrees F, and the average
frost-free period is about 270 days.

Typically, the surface layer and the upper part of the
subsoil are light brownish gray, pale brown, and pinkish
gray fine sandy loam about 17 inches thick. The lower
part of the subsoil is a very pale brown hardpan about 3
inches thick. Light gray sandstone is at a depth of 20
inches. In some areas the surface layer is loamy sand,
gravelly sandy loam, sandy loam, or loam,

Included in this unit are small areas of Yellowlark
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soils in drainageways and Pardee and Rocklin seils ¢on
the higher terraces. Also included are small areas of
very shallow to deep, coarse textured soils in landscape
positions similar to those of the Kaseberg soil. Included
areas make up about 15 percent of the total acreage.

Permeability is moderate in the Kaseberg soil.
Available water capacity is very low. The effective
rooting depth is limited by the hardpan, which is at a
depth of 10 to 20 inches and is underlain by bedrock.
Runoff is slow or medium, and the hazard of water
erosion is moderate.

Most areas are used for livestock grazing. This unit
may provide wetland functions and values. These
should be considered in plans for enhancement of
wildlife habitat or land use conversion.

Where this unit is used for livestock grazing, general
management considerations include the limited depth,
the very low available water capacity, and the hazard of
erosion. The characteristic plant community is mainly
soft chess, wild oat, ripgut brome, and filaree. Fencing
is difficult because of the depth to bedrock. The very
low available water capacity limits the production of
desirable forage plants. 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 unit to produce plants suitable for
grazing.

This map unit is in capability subclass Vie
(MLRA-17}, nonirrigated. It is in vegetative soil group G.

186—Kaseberg loam, 15 to 30 percent slopes. This
well drained, moderately steep sail is on dissected
terraces. It is shallow to a hardpan. It formed in material
weathered from weakly consolidated or moderately
consolidaled siltstone. Slopes are convex. Areas are
narrow and sinuous and descend from the adjacent
high terraces. The native vegetation is mainly annual
grasses and forbs. Elevation is 140 to 270 feet. The
average annual precipitation is about 17 inches, the
average annual air temperature is about 60 degrees F,
and the average frost-free period is about 270 days.

Typically, the surface layer and the upper part of the
subsoil are light brownish gray and pale brown loam
about 16 inches thick. The lower part of the subsoil is a
light yellowish brown hardpan about 1 inch thick. Light
yellowish brown siltstone is at a depth of 17 inches. In
some areas the surface layer is gravelly sandy loam or
sandy ioam.

Included in this unit are small areas of Corning,
Pardee, and Pentz soils on terraces. Included areas
make up about 15 percent of the total acreage.

Permeability is moderate in the Kaseberg soil.
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Available water capacity is very low. The effective
rooting depth is limited by the hardpan, which is at a
depth of 10 to 20 inches and is underlain by bedrock.
Runoff is rapid, and the hazard of water erosion is
severe.

This unit is used mainly for livestock grazing. General
management considerations include the limited depth,
the very low available water capacity, and the severe
hazard of erosion. The characteristic plant community is
mainly soft chess, wild oat, ripgut brome, and filaree.
Fencing is difficult because of the depth to bedrock.
The very low available water capacity limits the
production of desirable forage plants. Grazing should he
controlled so that desirable vegetaticn, such as soft
chess, is maintained and enough vegetation is left
standing to protect the soil from erosion. Loss of the
surface layer resulis in a severe decrease in
productivity and in the potential of the unit to produce
plants suitable for grazing.

This map unit is in capability subclass Vie
(MLRA-17), nonirrigated. It is in vegetative soil group G.

187—Keyes-Bellota complex, 2 to 15 percent
slopes. These undulating to rolling soils are on hills.
The native vegetation is mainly annual grasses and
forbs. Elevation is 140 to 300 feet. The average annual
precipitation is about 16 inches, the average air
temperature 15 about 60 degrees F, and the frost-free
pericd is about 270 days. .

This unit is 45 percent Keyes gravelly loam and 40
percent Bellota sandy loam. The Keyes soil is on
complex slopes, and the Bellota soil is on concave
slopes. The components of this unit occur as areas so
intricately intermingled that it was not practical to map
them separately at the scale used.

Included in this unit are small areas of Hicksviflle and
Yellowlark soils in drainageways, Pardee and Redding
soils on terraces, Pentz soils in convex positions near
the top of the slopes. and Peters soils in the slightly
lower landscape positions. Also included are small
areas of very shallow, moderately coarse textured soils
in landscape positions similar to those of the Keyes and
Bellota soils and small areas of soils that have clay at
the surface. Included areas make up 15 percent of the
total acreage.

The Keyes soil is shallow to a hardpan and is
meoderately well drained. It formed in alluvium derived
from mixed rock sources and in material weathered
from basic andesitic, tuffaceous sandstone. Typically,
the surface layer is brown gravelly loam about 12
inches thick. The upper part of the subsoil is a claypan
of brown gravelly clay about 7 inches thick. The lower
part is a yellowish brown, strongly cemented hardpan
about 15 inches thick. Light gray, weakly consolidated,
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basic andesitic, tuffaceous sandstone bedrock is at a
depth of 34 inches. In some areas the surface layer is
sandy loam, loam, or cobbly sandy loam.

Permeability is very slow in the Keyes soil. Available
waier capacity is very low. The shrink-sweli potential is
high. The effective rooting depth is limited by the
hardpan, which is at a depth of 10 to 20 inches and is
underlain by bedrock. Roots are restricted to cracks and
the faces of peds in the claypan, which is at a depth of
10 to 17 inches. Water is briefly perched above the
claypan and hardpan after periods of heavy rainfall.
Runoff is slow or medium, and the hazard of water
erosicn is slight or moderate.

The Bellota soil is moderately deep te a hardpan and
is moderately well drained. It formed in alluvium derived
from mixed rock sources and in material weathered
from basic andesitic, tuffaceous sandstone. Typically,
the surface layer is light brownish gray and grayish
brown sandy lcam about 9 inches thick. The upper 14
inches of the subsoil is brown and dark brown gravelly
and cobbly sandy clay loam. The next 12 inches is a
claypan of dark grayish brown and brown clay. The
lower 2 inches is a light gray hardpan. Pale brown,
weakly consolidated, basic andesitic, tuffaceous
sandstone bedrock is at a depth of 37 inches. In some
areas the surface layer is sandy loam, gravelly loam, or
cobbly sandy loam.

Permeability is very slow in the Bellota soil. Available
water capacity is low. The shrink-swell potential is high.
The effective rooting depth is limited by the hardpan,
which is at a depth of 20 to 40 inches and is underlain
by bedrock. Roots are restricted to cracks and the faces
of peds in the claypan, which is at a depth of 12 to 30
inches. Water is briefly perched above the claypan and
hardpan after periods of heavy rainfall. Runoff is stow or
medium, and the hazard of water erosion is slight or
moderate.

Most areas are used for livestock grazing. This unit
may provide wetland functions and values. These
should be considered in plans for enhancement of
wildlife habitat or land use conversion.

Where this unit is used for livestock grazing, general
management considerations include the hazard of
erosion in rolling areas, the very low or low available
water capacity, saturated soil conditions in concave
areas following rainy pericds, and the limited depth of
the Keyes seil. The characteristic plant community is
mainly soft chess, wild oat, and filaree on the Keyes
soil and soft chess, mouse barley, annual ryegrass, and
filaree on the Bellota soil. Grazing should be controlled
s0 that desirable vegetation, such as soft chess, is
maintained and enough vegetation is left standing to
protect the sails from erosion. The very low or low
available water capacity limits the production of
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desirable forage plants. Grazing should be delayed until
the scils are firm enough to withstand trampling by
livestock and the more desirable forage plants have had
an opportunity to set seed. Fencing is difficult because
of the depth to bedrock.

This map unit is in capability subclass Vle
{(MLRA-17), nonirrigated. The Keyes soil is in vegetative
soil group G, and the Bellota seil is in vegetative sail
group D.

188—Keyes-Redding complex, 2 to 8 percent
slopes. These undulating and gently rolling soils are on
high terraces and hills. The native vegetation is mainly
annual grasses and forbs. Elevation is 125 to 200 feet.
The average annual precipitation is about 17 inches,
the average annual air temperature is about 60 degrees
F, and the average frost-free period is about 270 days.

This unit is 45 percent Keyes gravelly loam and 40
percent Redding gravelly loam. The Redding soil is on
concave or convex slopes, and the Keyes soil is on
concave slopes. The components of this unit occur as
areas so intricately intermingled that it was not practical
to map them separately at the scale used.

Included in this unit are small areas of Bellota soils
and small areas of Redding soils that have slopes of
more than 8 percent. Both of these included scils are in
landscape positions similar to those of the dominant
Keyes and Redding soils. Also included are small areas
of Pardee soils on terraces, Peters soils in the slightly
lower landscape positions, and soils that have clay at
the surface. Included areas make up 15 percent of the
total acreage.

The Keyes soil is shallow to a hardpan and is
moderately well drained. It formed in alluvium derived
from mixed rock sources and in material weathered
from basic andesitic, tuffaceous sandstone. Typically,
the surface layer is grayish brown gravelly loam about 6
inches thick. The upper part of the subsoil is a claypan
of brown gravelly clay about 7 inches thick. The lower
part is a yellowish brown, moderately cemented
hardpan about 21 inches thick. Light gray, weakly
consolidated, basic andesitic, tuffaceous sandstone
bedrock is at a depth of 34 inches. In some areas the
surface layer is loam, cobbly loam, or gravelly sandy
loam.

Permeability is very slow in the Keyes s0il. Available
water capacity is very low. The shrink-swell potential is
high. The effective rooting depth is limited by the
hardpan, which is at a depth of 10 to 20 inches and is
underlain by bedrock. Roots are restricted to cracks and
the faces of peds in the claypan, which is at a depth of
6 to 17 inches. Water is briefly perched above the
claypan and hardpan after periods of heavy rainfall.
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Runoff is slow or medium, and the hazard of water
erosion is slight or moderate.

The Redding soil is maderately deep to a hardpan
and is moderately well drained. It formed in alluvium
derived from mixed rock sources. Typically, the surface
layer is light brown, strong brown, and reddish yellow
gravelly loam about 16 inches thick. The upper part of
the subsoil is a claypan of reddish brown clay about 6
inches thick. The lower part to a depth of 60 inches is a
reddish yellow, indurated hardpan. In some areas the
surface layer is gravelly sandy loam, cobbly loam, or
loam.

Permeability is very slow in the Redding soil.
Available water capacity is very low. The shrink-swell
potential is high. The effective rooting depth is limited
by the hardpan at a depth of 20 to 40 inches. Roots are
restricted to cracks and the faces of peds in the
claypan, which is at a depth of 16 to 36 inches. Water
is briefly perched above the claypan after periods of
heavy rainfall. Runoff is slow or medium, and the
hazard of water erosion is slight or moderate.

This unit is used mainly for livestock grazing. General
management considerations include the hazard of
erosion in rolling areas, the very low available water
capacity, saturated soil conditions in concave areas
following rainy periods, and the limited depth of the
Keyes soil. The characteristic plant community is mainly
sofi chess, wild oat, and filaree on the Keyes soil and
soft chess, ripgut brome, wild oat, and filaree on the
Redding soil. Grazing should be controlled so that
desirable vegetation, such as soft chess, is maintained
and enough vegetation is left standing to protect the
soils from erosion. The very low available water
capacity limits the production of desirable forage plants.
Grazing should be delayed until the soils are firm
enough 1o withstand trampling by livestock and the
more desirable forage plants have had an opportunity to
sei seed. Fencing is difficult because of the depth to
bedrock.

This map unit is in capability subclass Vle
(MLRA-17), nonirrigated. The Keyes soil is in vegetative
soil group G, and the Redding soil is in vegetative soil
group D.

189—Kingdon fine sandy loam, 0 to 2 percent
slopes. This very deep, moderately well drained, nearly
level soil is on low fan terraces. It formed in alluvium
derived from granitic rock sources. A few areas are
dissected by intermittent sloughs that have been filled
because of land leveling. Elevation is 10 to 150 feet.
The average annual precipitation is about 15 inches,
the average annual air temperature is about 60 degrees
F, and the average frost-free period is about 260 days.
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Typically, the upper 5 inches of the surface layer is
brown fine sandy loam. The lower 9 inches is grayish
brown and brown fine sandy loam. The upper 14 inches
of the subsoil is brown and pale brown fine sandy loam.
The lower 14 inches is pale brown and brown loam and
fine sandy loam. The substratum to a depth of 61
inches is pale brown and light gray fine sandy loam and
sandy loam. In some areas the surface layer is sandy
loam or loam.

Included in this unit are small areas of Acampo,
Devries, and Tujunga scils in the slightly lower
landscape positions. Also included, in landscape
positions similar to those of the Kingdon soil, are small
areas of Tokay soils and moderately coarse textured -
soils that have a moderately fine textured subsail.
Included areas make up about 15 percent of the total
acreage.

Permeability is moderate in the Kingdon sail.
Available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight. The rate of water
intake in irngated areas is 1.5 inches per hour. The
hazard of soil blowing is moderate.

Most areas are used for irrigated crops, orchards, or
vineyards. A few areas are used for homesite
development. This unit may provide wetland functions
and values. These should be considered in plans for
enhancement of wildlife habitat or land use conversion.

This unit is well suited to irrigated crops. General
management considerations include the hazard of soil
blowing. Furrow, border, and sprinkler irrigation systems
are suitable. A tillage pan forms easily if the soil is tilled
when wet. Chiseling or subsoiling breaks up the pan.
When the wind velocity is high in spring, the hazard of
soil blowing can be reduced by properly managing all
crop residue and by minimizing tillage.

Few limitations affect the use of this unit for homesite
development.

This map unit is in capability class | (MLRA-17),
irrigated, and capability unit IVe-1 (MLRA-17),
nenirrigated. It is in vegetative soil group A.

190—Kingile muck, partially drained, 0 to 2
percent slopes. This very deep, very poorly drained,
nearly level soil is on deltas. It formed in hydrophytic
plant remains derived from reeds and tules and in the
underlying alluvium derived from mixed rock sources.
Levees, drainage ditches, and pumping of the water
table alter the drainage of this scil. Elevation is 15 feet
below sea level to 5 feet above. The average annual
precipitation is about 14 inches, the average annual air
temperature is about 60 degrees F, and the average
frost-free period is about 270 days.

Typically, the surface layer is dark gray and very
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dark brown muck about 17 inches thick. The underlying
malerial to a depth of 61 inches is very dark grayish
brown and dark gray, mottled silty clay and silty clay
lcam. In some areas the surface layer is mucky clay
loam or mucky loam.

Included in this unit are small areas of Ryde and
Valdez soils on the slightly higher parts of the
landscape. Also included are small areas of Rindge and
Shinkee soils in landscape positions similar to those of
the Kingile soil. Included areas make up about 15
percent of the total acreage.

Permeability is slow in the Kingile soil. Available
water capacity is very high. The effective rooting depth
of the crops commenly grown in the county is limited by
an apparent water table that is regulated at a depth of 3
to 4 feet by pumping. This soil is subject to subsidence.
Runoff is very slow, and the hazard of water erosion is
slighi. The rate of water intake in irrigated areas is 4.0
inches per hour. The hazard of soil blowing is severe.
The soil is subject 1o rare flooding, which occurs during
years of abnormally high precipitation.

Most areas are used for irrigated crops. This unit
may provide wetland functions and values. These
should be considered in plans for enhancement of
wildlife habitat or land use conversion.

This unit is suited to irrigated row and field crops.
The main limitations are subsidence, the high water

" table, and the slow permeability. General management

considerations include the severe hazard of soil
blowing. Because this soil is subject to differential
subsidence, frequent leveling of the fields is needed to
improve the efficiency of irrigation. Areas adjacent to
levees are subject to lateral seepage in wet years when
the water level is high. Careful applications of irrigation
water are needed 1o prevent the buildup of a high water
table. Large ditches and small spud ditches provide
subirrigation and improve drainage. Because of the
restricted permeability, -water applications should be
regulated so that the water does not stand on the
surface and damage the crops. Subirrigation, furrow,
border, and sprinkler systems are suitable. Where a
subirrigation system is used, the water table is raised to
a depth of 1 foot at planting time and then is slowly
lowered during the growing season until it is at a depth
of about 5 feet at harvest time. When the wind velocity
is high in spring, the hazard of soil blowing can be
reduced by properly managing all crop residue and by
minimizing tillage. Levees should be checked
periodically, and a proper maintenance program should
be developed.

This map unit is in capability units [llw-10 (MLRA-16),
irrigated, and IVw-10 (MLRA-16), nonirrigated. It is in
vegetative soil group E.
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191—Kingile-Ryde complex, partially drained, 0 to
2 percent slopes. These nearly level soils are on
deltas. Elevation is 15 feet below sea level to 5 feet
above. The average annual precipitation is about 14
inches, the average annual air temperature is about 60
degrees F, and the average frost-free period is about
270 days.

This unit is 50 percent Kingile muck and 35 percent
Ryde clay loam. The components of this unit occur as
areas 5o intricately intermingled that it was not praciical
to map them separately at the scale used.

Included in this unit are small areas of Peltier,
Rindge, and Shinkee soils in landscape positions similar
to those of the Kingile and Ryde soils. Included areas
make up about 15 percent of the total acreage.

The Kingile soil is very deep and very poorly drained.
It formed in hydrophytic plant remains derived from
reeds and tules and in the underlying alluvium derived
from mixed rock sources. Levees, drainage ditches, and
pumping of the water table alter the drainage of this
soil. Typically, the surface layer is dark gray and very
dark brown muck about 17 inches thick. The underlying
material to a depth of 61 inches is very dark grayish
brown and dark gray, mottled silty ¢clay and silty clay
loam. In some areas the surface layer is mucky clay
loam or mucky loam.

Permeability is stow in the Kingile soil. Available
water capacity is very high. The effective rooting depth
of the crops commonly grown in the county is limited by
an apparent water table that is regulated at a depth of 3
to 4 feet by pumping. This soil is subject to subsidence.
Runoff is very slow, and the hazard of water erosion is
slight. The rate of water intake in irrigated areas is 4.0
inches per hour. The hazard of soil blowing is severe.
The soil is subject to rare flooding, which occurs during
years of abnormally high precipitation.

The Ryde soil is very deep and very poorly drained.
It formed in hydrophytic plant remains derived from
reeds and tules and in alluvium derived from mixed rock
sources. Levees, drainage ditches, and pumping of the
water table alter the drainage of this soil. Typically, the
surface layer is grayish brown and dark gray, mottled
clay loam about 24 inches thick. Below this is a buried
surface layer of very dark gray, mottled mucky clay
loam about 8 inches thick. The underlying material to a
depth of 83 inches is very dark gray and dark grayish
brown, mottled silty clay loam. in some areas the
surface layer is mucky clay loam or silty clay loam.

Permeability is moderately slow in the Ryde soil.
Available water capacity is very high. The effective
rooting depth of the crops commonly grown in the
county is limited by an apparent water table that is
regulated at a depth of 3 to 4 feet by pumping. This soil
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is subject to subsidence. Runoff is very slow, and the
hazard of water erosion is slight. The rate of water
intake in irrigated areas is 0.5 inch per hour. The
hazard of soil blowing is moderate. The soll is subject
to rare flooding, which occurs during years of
abnormally high precipitation.

Most areas are used for irrigated crops. This unit
may provide wetland functions and values. These
should be considered in plans for enhancement of
wildlife habital or land use conversion.

This unit is suited to irrigated row and field crops.
The main limitations are subsidence, the high water
table, and the slow permeability. General management
considerations include the hazard of soil blowing.
Because these soils are subject to differential
subsidence, frequent leveling of the fields is needed to
improve the efficiency of irrigation. Areas adjacent to
levees are subject to lateral seepage in wet years when
the water level is high. Careful applications of irrigation
water are needed to prevent the buildup of a high water
table. Large ditches and small spud ditches provide
subirrigation and improve drainage. Because of the
restricted permeability in the Kingile soil, water
applications should be regulated so that the water does
not stand on the surface and damage the crops.
Subirrigation, furrow, border, and sprinkler systems are
suitable. Where a subirrigation system is used, the
water table is raised to a depth of 1 foot at planting time
and then is stowly lowered during the growing season
until it is at a depth of about 5 feet at harvest time.
When the wind velocity is high in spring, the hazard of
soil blowing can be reduced by properly managing all
crop residue and by minimizing tillage. Levees should
be checked periodically, and a proper maintenance
program should be developed.

This map unit is in capability units Hlw-10 (MLRA-16),
irngated, and IVw-10 (MLRA-16), nonirrigated. It is in
vegetative soil group E.

192—Lithic Xerorthents-Toomes complex, 2 to 15
percent slopes. These undulating to rolling soils are on
ridges and plateaus in areas of volcanic flows. Stones
and boulders cover 2 to 10 percent of the surface. Most
are on the surface of the Lithic Xerorthents. The native
vegetation is mainly annual grasses and forbs.
Elevation is 150 to 450 feet. The average annual
precipitation is about 17 inches, the average annual air
temperature is about 60 degrees F, and the average
frost-free period is about 270 days.

This unit is 60 percent Lithic Xerorthents and 25
percent Toomes loam. The components of this unit
occur as areas so intricately intermingled that it was not
practical to map them separately at the scale used.
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Included in this unit are small areas of Pentz soiis
and exposed bedrock. Also included are small areas of
soils that are moderately deep and medium textured or
are shallow and very cobbly and medium textured. The
‘included areas are in landscape positions similar to
those of the Lithic Xerorthents and the Toomes soil.
Included areas make up 15 percent of the total acreage.

The Lithic Xerorthents are very shallow and are
moderately well drained or well drained. They formed in
material weathered from hard, andesitic tuff breccia.
Typically, about 10 percent of the surface is covered
with stones and boulders. The surface layer is grayish
brown cobbly sandy loam about 3 inches thick. Light
gray, hard, andesitic tuff breccia is at a depth of 3
inches. In some areas the surface layer is gravelly
sandy loam or cobbly loam,

Permeability is moderate or moderately rapid in the
Lithic Xerorthents. Available water capacity is very low.
The effective rooting depth is limited by the bedrock at
a depth of 1 to 4 inches. Runoff is rapid, and the hazard
of water erosion is moderate.

The Toomes soit is very shallow or shallow and is
well drained. It formed in material weathered from hard,
andesitic tuff breccia. Typically, about 2 percent of the
surface is covered with stones. The surface layer and
subsoil are pate brown and light brown loam about 15
inches thick. Light gray, hard, andesitic tuff breccia is at
a depth of 15 inches. In some areas the surface layer is
gravelly loam,

Permeability is moderate in the Toomes soil.
Available water capacity is very low. The effective
rooting depth is limited by the bedrock at a depth of 4 to
20 inches. Runoff is medium, and the hazard of water
erosion is slight or moderate.

This unit is used mainly for livestock grazing. General
management considerations include the very low
available water capacity, the limited depth, and the
hazard of erosion. The Lithic Xerorthents support only a
sparse stand of plants that are suitable for grazing,
mainly soft chess, toad rush, and hairgrass. The
characteristic plant community on the Toomes soil is
soft chess, mouse barley, and filaree. The very low
available water capacity limits the production of
desirable forage plants. Fencing is difficult because of
the limited depth to bedrock. Grazing should be
controlled so that desirable vegetation, such as soft
chess, is maintained and enough vegetation is left
standing to protect the soils from erosion. Loss of the
surface layer results in a severe decrease in
productivity and in the potential of the unit to produce
plants suitable for grazing.

This map unit is in capability subclass Vlle
(MLRA-18), nonirrigated. It is in vegetative soil group G.
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193—Madera sandy loam, 0 to 2 percent slopes.
This moderately well drained, nearly level soil is on low
terraces. It is moderately deep to a hardpan. It formed
in aliuvium derived from granitic rock sources. In areas
that have not been leveled, slopes are complex and the
landscape is characterized by hummocky microrelief.
The native vegetation is mainly annual grasses and
forbs. Meandering drainageways and closed
depressions fill with water to form vernal pools during
the winter in many areas. Elevation is 60 to 150 feet.
The average annual precipitation is about 14 inches,
the average annual air temperature is about 61 degrees
F, and the average frost-free period is about 275 days.

Typically, the surface layer is grayish brown and
brown sandy loam about 19 inches thick. The upper 4
inches of the subsoil is brown sandy clay loam. The
next 6 inches is a claypan of light reddish brown clay.
The lower part to a depth of 60 inches is a pale brown
and brown, indurated, iron- and silica-cemented
hardpan. In some areas the surface layer is fine sandy
loam or loam.

Included in this unit are small areas of Alamo soils in
drainageways, Exeter and Jahant soils in landscape
positions similar to those of the Madera soil, and
Veritas soils on the slightly higher parts of the
landscape. Also included are small areas of Madera
soils that have slopes of 2 to 5 percent and areas
where depth to the hardpan is as little as 10 inches and
most of the soil has been removed, altered, or exposed
as a result of deep leveling cuts. Included areas make
up about 15 percent of the total acreage.

Permeability is very slow in the Madera soil.
Available water capacity is low. The shrink-swell
potential is high. The effective rooting depth is limited
by ihe hardpan at a depth of 20 to 40 inches. Roots are
restricted to cracks and the faces of peds in the
claypan, which is at a depth of 10 to 25 inches. Water
is briefly perched above the claypan and hardpan after
periods of heavy rainfall or irrigation. Runoff is ponded

_ in the small vernal pools, is very slow or ponded in the

leveled areas, and is slow on the convex slopes. The
hazard of water erosion is slight. The rate of water
intake in irrigated areas is 1.5 inches per hour. The soil
is not subject to flooding.

Most areas are used for livestock grazing or for
irrigated pasture, irrigated crops, or vineyards. A few
areas are used for homesite development. This unit
may provide wetland functions and values. These
should be considered in plans for enhancement of
wildlite habitat or land use conversion.

Where this unit is used for livestock grazing, general
management considerations include saturated soil
conditions in concave areas following rainy periods. The
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characteristic plant community is mainly soft chess,
foxtail fescue, and filaree. Grazing should be delayed
untii the soil is firm enough to withstand trampling by
livestock and the more desirable forage plants have had
an opportunity to set seed.

This unit is suited to irrigated pasture. The main
limitations are the complex slopes and the low available
water capacity. Leveling helps to ensure a uniform
application of water. Because the soil is droughty,
applications of irrigation water should be light and
frequent. The water can be applied by sprinkier and
border methods. Proper stocking rates, pasture rotation,
and restricted grazing during wet periods help to keep
the pasture in good condition and protect the soil from
compaction.

This unit is suited to irrfigated row, field, and vineyard
crops. The main limitations are the complex slopes,
depth to the very slowly permeable claypan and
hardpan, and the low available water capacity. Leveling
helps to ensure a uniform application of water. The
hardpan limits the suitability for deep-rooted crops.
Where feasible, deep ripping of this restrictive layer can
help to overcome this limitation. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or
subsoiling breaks up the pan. Because the soii is
droughty, applications of irrigation water should be light
and frequent. Furrow, border, and sprinkler irrigation
systems are suitable. Returning crop residue to the soil
or regularly adding other organic material improves
fertility, minimizes crusting, and maintains the rate of
water intake.

If this unit is used for homesite development, the
main limitations are depth to the very slowly permeable
claypan and hardpan, the high shrink-swell potentiat,
and low strength in the clayey subsoil. On sites for
septic tank absorption fields, the very slow permeability
can be overcome by increasing the size of the
absorption field, backfilling the trench with sandy
material, and installing long absorption lines. Ripping
the hardpan improves permeability and thus also
improves the suitability of the soil for septic tank
absorption fields. Excavation for building sites is limited
by the hardpan. Properly designing foundations and
footings and diverting runoff away from buildings help to
prevent the structural damage caused by shrinking and
swelling. Properly designing buildings and roads can
offset the limited ability of the soil to support a load.

This map unit is in capability unit IVs-3 (MLRA-17),
irrigated and nonirrigated. it is in vegetative soil group
D.

194—Madera loam, 2 to 5 percent slopes. This
moderately well drained, undulating soil is on dissected
low terraces. It is moderately deep to a hardpan. It
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formed in alluvium derived from granitic rock sources.
Slopes occur as a complex of plane and convex side
slopes and concave drainageways. The native
vegetation is mainly annual grasses and forbs.
Elevation is 60 to 150 feet. The average annual
precipitation is about 14 inches, the average annual air
temperature is about 61 degrees F, and the average
frost-free period is about 275 days.

Typically, the surface layer is brown loam about 10
inches thick. The upper part of the subsoil is a claypan
of light reddish brown clay about 20 inches thick. The
lower part to a depth of 60 inches is a brown and light
brown, indurated, silica-cemented hardpan. In some
areas the surface layer is sandy loam.

Included in this unit are small areas of Exeter,
Jahant, and San Joaguin soils in landscape positions
similar to those of the Madera soil. Also included, on
toe slopes, are small areas of Madera soils that have
slopes of 0 to 2 percent. Included areas make up about
15 percent of the total acreage.

Permeability is very slow in the Madera soil.
Available water capacity is low. The shrink-swell
potential is high. The effective rooting depth is limited
by the hardpan at a depth of 20 to 40 inches. Roots are
restricted to cracks and the faces of peds in the
claypan, which is at a depth of 10 to 25 inches. Water
is briefly perched above the claypan and hardpan after
periods of heavy rainfall or irrigation. Runoff is slow or
medium, and the hazard of water erosion is slight or
moderate. The rate of water intake in irrigated areas is
1.0 inch per hour. The soil is not subject to flooding.

Most areas are used for livestock grazing. A few
areas are used for irrigated vineyards, for irrigated
pasture, or for homesite development. This unit may
provide wetland functions and values. These should be
considered in plans for enhancement of wildlife habitat
or land use conversion.

Where this unit is used for livestock grazing, general
management considerations include saturated soil
conditions in concave areas following rainy periods. The
characteristic plant community is mainly soft chess,
foxtail fescue, and filaree. Grazing should be delayed
until the soil is firm enough to withstand trampling by
livestock and the more desirable forage plants have had
an opportunity to set seed.

This unit is suited to irrigated vineyard crops. The
main limitations are depth to the very slowly permeable
claypan and hardpan and the low available water
capacity. General management considerations include
the hazard of erosion. Because of the restricted
permeability, water applications should be regulated so
that the water does not stand on the surface and
damage the crops. The hardpan limits the suitability for
deep-rooted crops. Where feasible, deep ripping of this
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restrictive layer can help to overcome this limitation. A
tillage pan forms easily if the soil is titled when wet.
Chiseling or subsciling breaks up the pan. Because the
soil s droughty, applications of irrigation water should
be light and frequent. Sprinkler and drip irrigation
systems are suitable. They permit an even, controlled
application of water, help to prevent excessive runoff,
and minimize the risk of erosion. All tillage should be on
the contour or across the slope. Returning crop residue
to the soil or regularly adding other organic material
improves fertility, minimizes crusting, and increases the
rate of water intake.

This unit is suited to irrigated pasture. The main
limitation s the low available water capacity. General
management considerations include the hazard of
erosion. Because the soil is droughty, applications of
irrigation water should be light and frequent. The water
can be applied by sprinkler and border methods.
Seedbed preparation should be on the contour or
across the slope where practical. Proper stocking rates,
pasture rotation, and restricted grazing during wet
periods help to keep the pasture in goed condition and
protect the soil from erosion.

If this unit is used for homesite development, the
main limitations are depth to the very slowly permeable
claypan and hardpan, the high shrink-swell potential,
and low strength in the clayey subsoil. On sites for
septic tank absorption fields, the very slow permeability
can be overcome by increasing the size of the
absorption field, backfilling the trench with sandy
material, and installing long absorption lines. The cuts
needed to provide essentially level building sites can
expose the claypan or hardpan. Properly designing
foundations and footings and diverting runoff away from
buildings help to prevent the structural damage caused
by shrinking and swelling. Properly designing buildings
and roads can offset the limited ability of the soil to
support a load.

This map unit is in capability unit IVe-3 (MLRA-17},
irrigated and nonirrigated. It is in vegetative soil group
D.

195—Madera-Alamo complex, leveled, 0 to 1
percent slopes. These nearly level soils are on low
terraces. The native vegetation is mainly annual
grasses and forbs. Elevation is 60 to 150 feet. The
average annual precipitation is about 14 inches, the
average annual air temperature is about 61 degrees F,
and the average frost-free period is about 275 days.

This unit is 85 percent Madera sandy loam and 29
percent an Alamo soil that has overburden of sandy
loam. The Atamo soil was originally in old drainageways
prior to leveling. The components of this unit occur as
areas so intricately intermingled that it was not practical
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to map them separately at the scale used.

Included in this unit are small areas of Jahant and
San Joaquin soils in landscape positions similar to
those of the Madera and Alamo soils, shallow claypan
soils, and soils that have been ripped or leveled and
have remnants of claypan and hardpan material. Also
included, on the slightly higher parts of the landscape,
are small areas of Madera soils that have slopes of 1 to
2 percent. Included areas make up about 15 percent of
the total acreage.

The Madera soil is moderately deep to a hardpan
and is moderately well drained. It formed in alluvium
derived from granitic rock sources. Typically, the
surface layer is grayish brown sandy lecam about 10
inches thick. The upper part of the subsoil is brown clay
about 10 inches thick. The lower part to a depth of 60
inches is a brown and pale brown, indurated, silica-
cemented hardpan. In some areas the surface layer is
fine sandy loam or loam.

Permeability is very slow in the Madera soil.
Available water capacity is low. The shrink-swell
potential is high. The effective rooting depth is limited
by the hardpan at a depth of 20 to 40 inches. Roots are
restricied to cracks and the faces of peds in the
claypan, which is at a depth of 10 to 25 inches. Water
is briefly perched above the claypan and hardpan after
periods of heavy rainfall or irrigation. Runoff is very
slow or ponded in small vernal pools, and the hazard of
water erosion is slight. The rate of water intake in
irrigated areas is 1.5 inches per hour. The soil is
subject to rare flooding, which occurs during years of
abnormally high precipitation.

The Alamc soil is moderately deep to a hardpan and
is poorly drained. It formed in alluvium derived from
mixed rock sources. Typically, the surface layer is gray
and brown sandy loam overburden derived from the
adjacent Madera soil. It is about 12 inches thick. Below
this is a buried surface layer of dark gray and dark
grayish brown clay about 13 inches thick. The upper
part of the subsoit is dark gray clay about 9 inches
thick. The lower part to a depth of 60 inches is a brown
and pale brown, indurated, silica-cemented hardpan. In
some areas the surface layer is loam or clay loam.

Permeability is very slow in the Alamo soil. Available
water capacity is low. The shrink-swell potential is high.
The effective rooting depth is limited by the hardpan at
a depth of 20 to 40 inches. Roots are restricted to
cracks and the faces of peds in the buried soil, which is
at a depth of 12 to 20 inches. Water is perched within a
depth of 12 inches after periods of heavy rainfall or
irrigation. Bunoff is very slow or ponded in small vernal
pools, and the hazard of water erosion is slight. The
rate of water intake in irrigated areas is 1.5 inches per
hour. The soil is subject to rare flooding, which occurs
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during years of abnormally high precipitation.

Most areas are used for irrigated pasture or irrigated
crops. A few areas are used for homesite development.
This unit may provide wetland functions and values.
These should be considered in plans for enhancement
of wildlife habitat or land use conversion.

This unit is suited to irrigated pasture. The main
limitations are the low available water capacity and the
high water table. Because these soils are droughty,
applications of irrigation water should be light and
frequent. A drainage system may be needed. Irrigation
water can be applied by sprinkler and border methods.
Proper stocking rates, pasture rotation, and restricted
grazing during wet periods help to keep the pasture in
good condition and protect the soils from compaction.

This unit is suited to irrigated row, field, and vineyard
crops. The main limitations are depth to the very slowly
permeable claypan and hardpan, the high water table in
the Alamo soil, and the low available water capacity.
Because of the restricted permeability, water
applications should be regulated so that the water does
not stand on the surface and damage the crops. The
hardpan limits the suitability for deep-rooted crops.
Where feasible, deep ripping of this restrictive layer can
help to overcome this limitation. A drainage system may
be needed. Because these soils are droughty,
applications of irrigation water should be light and
frequent. Furrow, border, and sprinkler irrigation
systems are suitable. Returning crop residue to the
soils or regularly adding other organic material improves
fertility, minimizes crusting, and maintains the rate of
water intake.

If this unit is used for homesite development, the
main limitations are depth to the very slowly permeable
claypan and hardpan, the high water table in the Alamo
soil, the high shrink-swell potential, and low strength in
the clayey subsoil. On sites for septic tank absorption
fields, the very slow permeability can be overcome by
increasing the size of the absorption field. Excavation
for building sites is limited by the hardpan. The very
slow permeability and the high water table increase the
possibility that septic tank absorption fields will not
function properly. A drainage system is needed if roads
or building foundations are constructed. Properly
designing foundaticns and footings and diverting runoft
away from buildings help to prevent the structural
damage caused by shrinking and swelling. Properly
designing buildings and roads can offset the limited
ability of the soils to support a load.

This map unit is in capability unit 1Vs-3 (MLRA-17},
irrigated and nonirrigated. The Madera soil is in
vegetative soil group D, and the Alamo soll is in
vegetative soil group E.
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196—Manteca fine sandy loam, 0 to 2 percent
slopes. This moderately well drained, nearly level soil is
on low terraces. It is moderately deep to a hardpan. it
formed in alluvium derived from mixed rock sources.
Elevation is 20 to 110 feet. The average annual
precipitation is about 11 inches, the average annual air
temperature is about 60 degrees F, and the average
frost-free period is about 270 days.

Typically, the surface layer is grayish brown fine
sandy loam about 11 inches thick. The upper part of the
subsoil is grayish brown and light brownish gray fine
sandy loam about 13 inches thick. The next part is a
light gray, indurated hardpan, which extends to a depth
of 35 inches. The lower part is a light gray, weakly
cemented to strongly cemented hardpan, which extends
to a depth of 54 inches. The underlying material to a
depth of 74 inches is variegated light gray and white
sandy loam. In some areas the surface layer is loam or
clay loam.

Included in this unit are small areas of Tinnin and
Veritas s0ils on the slightly higher parts of the
landscape, small areas of Guard and Trahern soils on
the slightly lower parts, and a few areas where depth to
the hardpan is as little as 10 inches, mainly where deep
leveling cuts have been made. Also included are some
areas of soils that have been subsoiled or deeply ripped
and have fragments of cemented material on the
surface and throughout the profile. Included areas make
up about 15 percent of the total acreage.

Permeability is moderate in the Manteca soil.
Available water capacity is low. The effective rooting
depth is limited by the hardpan at a depth of 20 to 40
inches. Depth to the water table is more than 6 feet, but
water may be perched above the hardpan after periods
of heavy rainfall or irrigation. Runoff is slow, and the
hazard of water erosion is slight. The rate of water
intake in irrigated areas is 1.5 inches per hour. The
hazard of soil blowing is moderate. The soil is subject
to rare flooding, which occurs during years of
abnormally high precipitation.

Mosti areas are used for irrigated crops or vineyards.
A few areas are used as irrigated pasture or for
homesite development. This unit may provide wetland
functions and values. These should be considered in
plans for enhancement of wildlife habitat or land use
conversion.

This unit is suited to irrigated row, field, and vineyard
crops. The main limitations are depth to the hardpan
and the low available water capacity. General
management considerations include the hazard of soil
blowing. The hardpan limits the suitability for deep-
rooted crops. Where feasible, deep ripping of this
restrictive layer can help to overcome this limitation.
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Because the soil is droughty, applications of irrigation
water should be light and frequent. Careful applications
are needed to prevent the buildup of a high water table.
Furrow, border, and sprinkler irrigation systems are
suitable. A tillage pan forms easily if the soil is tilled
when wet. Chiseling or subsoiling breaks up the pan.
When the wind velocity is high in spring, the hazard of
soil blowing can be reduced by properly managing all
crop residue and by minimizing tillage.

This unit is suited to irrigated pasture. Irrigation water
can be applied by sprinkler and border methods.
Leveling helps to ensure a uniform application of water.
Proper stocking rates, pasture rotation, and restricted
grazing during wet periods help to keep the pasture in
good condition and protect the seil from compaction.

If this unit is used for homesite development, the
main limitation is depth to the hardpan. The rare
flooding is a hazard. Ripping the hardpan improves
permeabiiity and thus also improves the suitability of the
soil for septic tank absorption fields. Houses, roads, and
streets should be constructed above expected flood
levels.

This map unit is in capability units 1lls-8 (MLRA-17),
irrigated, and 1Vs-8 (MLRA-17), nonirrigated. It is in
vegetative soil group G.

197—Merritt silty clay loam, partially drained, 0 to
2 percent slopes. This very deep, poorly drained,
nearly level soil is on flood plains. It formed in alluvium
derived from mixed rock sources. Mottles in the profile
indicate a poorly drained soil; however, drainage has
been improved by levees and reciamation projects.
Eievation is 5 to 50 feet. The average annual
precipitation is about 13 inches, the average annual air
temperature is about 60 degrees F, and the average
frost-free period is about 270 days.

Typically, the surface layer is grayish brown and dark
gray silty clay loam about 17 inches thick. The next 32
inches is light brownish gray, grayish brown, and gray
silt loam and silty clay loam. The substratum to a depth
of 60 inches is grayish brown fine sandy loam. In some
areas the surface layer is loam or silt loam.

Included in this unit are small areas of Grangeville,
Guard, and Ryde soils in landscape positions similar to
those of the Merritt soil. Also included are small areas
of Egbert soils in the slightly lower landscape positions.
Included areas make up about 15 percent of the total
acreage.

Permeability is moderately slow in the Merritt soil.
Available water capacity is high. The effective rooting
depth of the crops commonly grown in the county is
limited by an apparent water table that has been
lowered to a depth of 4 to 6 feet through drainage
systems that require continual maintenance. Runoff is
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slow, and the hazard of waler erosion is slight. The rate
of water intake in irrigated areas is 0.3 inch per hour.
The sail is subject to rare flooding, which occurs during
years of abnormally high precipitation.

This unit is used mainly for irrigated row or field
crops. It is also used for homesite development. It may
provide wetland functions and values. These should be
considered in plans for enhancement of wildlife habitat
or iand use conversion.

This unit is suited to irrigated crops. The main
limitation is the high water table. Areas adjacent to
levees are subject to lateral seepage in wet years when
the water ievel is high. Careful applications of irrigation
water are needed to prevent the buildup of a high water
table. Tile drainage can lower the water table if a
suitable outlet is available. Furrow, border, and sprinkler
irrigation systems are suitable. Returning crop residue
to the soil or regularly adding other organic material
improves fertility, minimizes crusting, and increases the
rate of water intake.

If this unit is used for homesite development, the
main limitation is the high water table. The rare flooding
is a hazard. The high water table increases the
possibility that septic tank absorption fields will not
function properly. A drainage system is needed if roads
or building foundations are constructed. Houses, roads,
and streets should be constructed above expected flood
levels.

This map unit is in capability units llw-2 (MLRA-17),
irrigated, and IVw-2 (MLRA-17), nonirrigated. It is in
vegetative soil group A.

198—Merritt silty clay loam, partiaily drained, 0 to
2 percent slopes, occasionaily flooded. This very
deep, poorly drained, nearly level soil is on flood plains.
It formed in alluvium derived from mixed rock sources.
Motiles in the profile indicate a poorly drained soil;
however, drainage has been improved by reclamation
projects. Elevation is 5 to 50 feet. The average annual
precipitation is about 13 inches, the average annual air
temperature is about 60 degrees F, and the average
frost-free period is about 270 days.

Typically, the surface layer is brown silty clay loam
about 15 inches thick. The subsoil and the upper part of
the substratum are mottled light brownish gray and dark
gray silty clay loam about 27 inches thick. The lower
part of the substratum to a depth of 60 inches is light
brownish gray, mottled silt loam. In some areas the
surface layer is clay loam or loam.

Included in this unit are small areas of Dello soils in
the slightly lower landscape positions and Grangeville
soils in landscape positions similar to those of the
Merritt s0il. Also included are small areas of dominantly
moderately fine textured and moderately coarse
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textured channel dredge tailings. Included areas make
up about 15 percent of the total acreage.

Permeability is moderately slow in the Merritt soil.
Available water capacity is high. The effective rooting
depth of the crops commonly grown in the county is
limited by an apparent water table that has been
lowered to a depth of 4 to 6 feet through drainage
systems that require continual maintenance. Runoff is
slow, and the hazard of water erosion is slight. The rate
of water intake in irrigated areas is (0.3 inch per hour.
This soil is subject to occasional, long periods of
flooding from December through March. Channeling and
deposition are commeon along streambanks.

Most areas are used for irrigated crops. This unit
may provide wetland functions and values. These
should be considered in plans for enhancement of
wildlife habitat or land use conversion.

This unit is suited to irrigated row and field crops.
The main limitation is the high water table. The
occasional flooding is a hazard. Areas adjacent to
levees are subject to lateral seepage in wet years when
the water level is high. Careful applications of irrigation
water are needed to prevent the buildup of a high water
table. Tile drainage can lower the water table if a
suitable outlet is available. Furrow, border, and sprinkler
irrigation systems are suitable. Most climatically
adapted crops can be grown if the sgil is protected from
flooding late in spring and early in summer and if a
drainage system is installed. The risk of flooding can be
reduced by levees and diversions. Retuming crop
residue to the soil or regularly adding other organic
material improves fertility, minimizes crusting, and
increases the rate of water intake.

This map unit is in capability units llw-2 (MLRA-17},
irrigated, and {Vw-2 (MLRA-17), nonirrigated. It is in
vegetative soil group A.

199—Montpellier sandy loam, 8 to 15 percent
slopes. This moderately well drained, rolling soil is on
dissected terraces. It is deep to dense, weakly
cemented sediments. It formed in old alluvium derived
from granitic rock sources. The vegetation in areas that
have not been cultivated is mainly annual grasses and
forbs and scattered California white oak. Elevation is
100 to 300 feet. The average annual precipitation is
about 16 inches, the average annual air temperature is
about 60 degrees F, and the average frost-free period is
about 260 days.

Typically, the surface layer is light reddish brown and
brown sandy loam about 18 inches thick. The upper
part of the subsoil is light reddish brown sandy clay
loam about 28 inches thick. The next par is reddish
brown coarse sandy loam atout 8 inches thick. The
lower part to a depth of 60 inches is reddish brown,
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dense, weakly cemented sandy loam or coarse sandy
loam. In some areas the surface layer is coarse sandy
loam.

Included in this unit are small areas of Cometa,
Redding, and Rocklin s¢ils on terraces and small areas
of coarse textured soils in convex positions near the top
of the slopes. Also included, on toe slopes, are small
areas of Montpellier soils that have slopes of 5to 8
percent. Included areas make up about 15 percent of
the total acreage.

Permeability is moderately slow in the upper part of
the Montpellier soil and very slow in the dense subsoil.
Available water capacity is moderate. The effective
rooting depth is more than 60 inches, but roots are
restricted to cracks and the faces of peds in the dense
subsoil, which is at a depth of 40 to 60 inches. Depth to
the water table is more than 6 feet, but water may be
briefly perched above the dense subsoil or underlying
sediments after periods of heavy rainfall or irrigation.
Runoff is medium, and the hazard of water ergsion is
moderate. The rate of water intake in irrigated areas is
1.5 inches per hour.

Most areas of this unit are used for livestock grazing
or dryland grain crops. A few areas are used for
irrigated orchards or vineyards or for homesite
development.

Where this unit is used for livestock grazing, general
management considerations include the hazard of
erosion. The characteristic plant community is mainly
soft chess, ripgut brome, wild oat, and filaree. Grazing
should be controlled so that desirable vegetation, such
as soft chess, is maintained and encugh 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 unit to produce
plants suitable for grazing.

Where this unit is used for dryland grain crops, the
main limitation is low rainfall during the growing season.
General management considerations include the hazard
of erosion. Because the amount of precipitation is not
sufficient for annual cropping. the best suited cropping
system is one that includes small grain and summer
fallow. All tillage should be on the contour or across the
slope. Limiting tillage during seedbed preparation and
during the application of weed control measures helps
to control runoff and erosion. Leaving crop residue on
or near the surface helps to conserve moisture,
maintain tilth, and control erosion.

This unit is suited to irrigated orchard and vineyard
crops. The main limitation is the depth to dense, weakly
cemented sediments. General management
considerations include the hazard of erosion. The
dense, weakly cemented sediments limit the suitability
for deep-rooted crops. Where feasible, deep ripping of
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this restrictive layer can help to overcome this limitation.
A tillage pan forms easily if the soil is tilled when wet,
Chiseling or subsciling breaks up the pan. Annual
cultivation should be avoided on the steeper slopes. All
tillage should be on the contour or across the slope. If
the soil is plowed in fall, runoff and erosion can be
controlled by applying fertilizer and seeding a cover
crop. Sprinkler and drip irrigation systems are suitable.
They permit an even, controlled application ot water,
help to prevent excessive runoff, and minimize the risk
of erosion. Returning crop residue to the soil or
regularly adding other organic material improves fertility,
minimizes crusting, and maintains the rate of water
intake.

If this unit is used for homesite development, the
main limitations are the depth to dense, weakly
cemented sediments and the moderately slow
permeability. General management considerations
include the hazard of erosion. The cuts needed to
provide essentially ievel building sites can expose the
dense subsoil. On sites for septic tank absorption fields,
the moderately slow permeability can be overcome by
increasing the size of the absorption field. Excavation
for roads and buildings increases the hazard of erosion.

This map unit is in capability unit IVe-1 (MLRA-17),
irrigated and nonirrigated. It is in vegetative soil group
A

200—Montpellier-Cometa complex, 5 to 8 percent
slopes. These gently rolling soils are on dissected
terraces. The native vegetation is mainly annual
grasses and forbs and scattered California white oak.
Elevation is 120 to 300 feet. The average annual
precipitation is about 16 inches, the average annual air
temperature is about 60 degrees F, and the average
frost-free period is 260 to 275 days.

This unit is 50 percent Montpellier coarse sandy loam
and 35 percent Cometa sandy loam. The components
of this unit occur as areas so intricately intermingled
that it was not practical to map them separately at the
scale used.

Included in this unit are small areas of Kaseberg,
Ramoth, and Redding soils on terraces and Rocklin and
San Joaguin soils in the slightly lower landscape
positions. Included areas make up about 15 percent of
the total acreage.

The Montpellier soil is deep to dense, weakly
cemented sediments and is moderately well drained. It
formed in old alluvium derived from granitic rock
sources. Typicaliy, the surface layer is brown and light
reddish brown coarse sandy loam about 20 inches
thick. The upper 23 inches of the subsoil is light reddish
brown sandy clay loam. The next 12 inches is light
reddish brown coarse sandy loam. The lower part to a
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depth of 60 inches is yellowish red and reddish yellow,
dense, weakly cemented sandy loam. In some areas
the surface layer is sandy loam.

Permeability is moderately slow in the upper part of
the Montpellier soil and very slow in the dense subsoil.
Available water capacity is moderate. The effective
rooting depth is more than 60 inches but roots are
restricted to cracks and the faces of peds in the dense
subsoil, which is at a depth of 40 to 60 inches. Depth to
the water table is more than 6 feet, but water may be
briefly perched above the dense subsoil or underlying
sediments after periods of heavy rainfall or irrigation.
Runoff is medium, and the hazard of water erosion is
moderate. The rate of water intake in irrigated areas is
1.5 inches per hour,

The Cometa soil is moderately deep to dense,
weakly cemented sediments and is moderately well
drained. It formed in old alluvium derived from granitic
rock sources. Typically, the surface layer is brown
sandy loam about 22 inches thick. The upper part of the
subsoeil is a claypan of brown sandy clay about 14
inches thick. The lower part to a depth of 80 inches is
brown, dense, weakly cemented sandy loam and sandy
clay loam. In some areas the surface layer is coarse
sandy loam.

Permeability is very slow in the Cometa soil.
Available water capacity is moderate. The shrink-swell
potential is high. The effective rooting depth is limited
by the dense, weakly cemented sediments at a depth of
24 to 40 inches. Rools are restricted to cracks and the
faces of peds in the claypan, which is at a depth of 17
io 25 inches. Depth to the water table is more than 6
feet, but water may be briefly perched above the
claypan or underlying sediments after periods of heavy
rainfall or irrigation. Runoff is medium, and the hazard
of water erosion is moderate. The rate of water intake in
irrigated areas is 1.5 inches per hour.

Most areas of this unit are used for livestock grazing
or dryland grain crops. A few areas are used for
irrigated orchards or vineyards or for homesite
development,

Where this unit is used for livestock grazing, general
management considerations include the hazard of
erosion and saturated soil conditions in concave areas
following rainy periods. The characteristic plant
community is mainly soft chess, ripgut brome, wild oat,
and filaree. Grazing should be controlled so that
desirable vegetation, such as soft chess, is maintained
and enough vegetation is left standing to protect the
soils from erosion. Grazing should be delayed until the
soils are firm enough to withstand trampling by livestock
and the more desirable forage plants have had an
opportunity to set seed.

Where this unit is used for dryland grain crops, the
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main limitation is low rainfall during the growing season.
General management considerations include the hazard
of erosion. Because the amount of precipitation is not
sufficient for annual cropping, the best suited cropping
system is one that includes small grain and summer
fallow. All tillage should be on the contour or across the
slope. Limiting tillage during seedbed preparation and
during the application of weed-control measures helps
to control runcff and erosion. Leaving crop residue on
or near the surface helps to conserve moisture,
maintain tilth, and centrol erosion.

This unit is suited to irrigated orchard and vineyard
crops. The main limitations are the very slow
permeability and the depth to a claypan, a dense
subseil, and weakly cemented sediments. General
management considerations include the hazard of
erosion. Because of the restricted permeability in the
Cometa soil, water applications should be regulated so
that the water does not stand on the surface and
damage the crops. The dense subsoil and weakly
cemented sediments limit the suitability for deep-rooted
crops. Where feasible, deep ripping of these restrictive
layers improves the suitability. A tillage pan forms easily
if these soils are tilled when wet. Chiseling or subsoiling
breaks up the pan. Ali tillage should be on the contour
or across the slope. If the soils are plowed in fall, runoff
and erosion can be controlled by applying fertilizer and
seeding a cover crop. Sprinkler and drip irrigation
systems are suitable. They permit an even, controlled
application of water, help to prevent excessive runoff,
and minimize the risk of erosion. Returning crop residue
to the soils or reqularly adding other organic material
improves fertility, minimizes crusting, and maintains the
rate of water intake.

If this unit is used for homesite development, the
main limitations are depth to the claypan or dense
subsoil, the high shrink-swell potential, the very slow
permeability, and low strength. General management
considerations include the hazard of ergsion. The cuts
needed to provide essentially level building sites can
expose the claypan or dense subsoil. Properly
designing foundations and footings and diverting runcff
away from buiildings help to prevent the structural
damage caused by shrinking and swelling. On sites for
septic tank absorption fields, the very slow permeability
can be overcome by increasing the size of the
absorption field. Properly designing buildings and roads
can offset the limited ability of the soils to support a
load. Excavation for roads and buildings increases the
hazard of erosion.

This map unit is in capability unit IVe-3 (MLRA-17},
irrigated and nonirrigated. The Montpellier soil is in
vegetative soil group A, and the Cometa soil is in
vegetative soil group D.
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201—Nord loam, 0 to 2 percent siopes. This very
deep, well drained, nearly level soil is on alluvial fans. It
formed in alluvium derived from mixed rock sources.
Elevation is 50 to 70 feet. The average annual
precipitation is about 11 inches, the average annual air
temperature is about 60 degrees F, and the average
frost-free period is about 270 days.

Typically, the surface layer is brown loam about 25
inches thick. The underlying material to a depth of 80
inches is brown, yellowish brown, and pale brown loam
and light yellowish brown fine sandy loam. In some
areas the surface layer is silt loam.

Included in this unit are small areas of Delhi and
Honcut soils on the slightly higher parts of the
landscape and Merritt soils in the slightly lower
positions. Also included, in landscape positions similar
to those of the Nord soil, are small areas of moderately
coarse textured soils that have a slightly brittle
substratum below a depth of 40 inches and soils that
are gravelly throughout. Included areas make up about
15 percent of the total acreage.

Permeability is moderate in the Nord soil. Available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight. The rate of water intake in irrigated
areas is 1.5 inches per hour. The hazard of soil blowing
is slight. The soil is subject to rare flooding, which
occurs during years of abnormally high precipitation.

Most areas are used for irrigated crops, orchards, or
vineyards. This unit may provide wetland functions and
values. These should be considered in plans for
enhancement of wildlife habitat or land use conversion.

This unit is well suited to irrigated row, field, orchard,
and vineyard crops. It has few limitations. Furrow,
border, and sprinkler irrigation systems are suitable. A
tilage pan forms easily if the soil is tilled when wet.
Chiseling or subsoiling breaks up the pan. Maintaining
crop residue on or near the surface helps to prevent
excessive runoff and soil blowing and helps to maintain
the rate of water intake and the organic matter content.

This map unit is in capability class | (MLRA-17},
irrigated, and capability unit IVc-1 (MLRA-17),
nonirrigated. It is in vegetative soil group A.

202—Pardee gravelly loam, 0 to 3 percent slopes.
This shallow, well drained, nearly level and gently
sloping soil is on high terrace remnants. It formed in
gravelly and cobbly alluvium derived from mixed
sources and is underlain by andesitic, tuffaceous
conglomerate. Siopes are plane or convex, and the
landscape is characterized by hummocky microrelief.
Gravel and cobbles cover 3 to 50 percent of the surface
in small concave areas and commonly less than 3
percent of the surface in convex areas. The native
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vegetation is mainly annual grasses and forbs.
Elevation is 250 to 380 feet. The average annual
precipitation is about 17 inches, the average annual air
temperature is about 60 degrees F, and the average
frost-free period is about 260 days.

Typically, the surface layer is yellowish red gravelly
loam abeut 9 inches thick. The subsoil is reddish brown
and yellowish red very gravelly clay loam about 9
inches thick. Light gray and brown, andesitic, tuffaceous
conglomerate is at a depth of 18 inches. In some areas
the surface layer is loam, cobbly loam, or very cobbly
loam.

Included in this unit are small areas of Redding and
Toomes soils on terraces and soils that are very
gravelly and moderately fine textured, have a hardpan
at a depth of 10 to 30 inches, and are in landscape
positions similar to those of the Pardee soil. Also
included are small areas of soils that are gravelly and
medium textured and have a hardpan at a depth of 12
to 36 inches. Included areas make up about 15 percent
of the total acreage.

Permeability is moderately slow in the Pardee soil.
Available water capacity is very low. The effective
rooting depth is limited by the bedrock at a depth of 10
to 20 inches. Runoff is slow, and the hazard of water
erosion is slight.

Most areas are used for livestock grazing. This unit
may provide wetland functions and values. These
should be considered in plans for enhancement of
wildlife habitat or land use conversion.

Where this unit is used for livestock grazing, general
management considerations include the very low
available water capacity, the limited depth, the number
of coarse fragments on the surface in concave areas,
and saturated soil conditions in concave areas following
rainy periods. The characteristic plant community is
mainly soft chess, wild oat, foxtail fescue, and filaree.
The very low available water capacity limits the
production of desirable forage plants. Fencing is difficult
because of the depth to bedrock. Grazing should be
delayed until the soil is firm enough to withstand
trampling by livestock and the more desirable forage
plants have had an opportunity to set seed.

This map unit is in capability subclass Vis
(MLRA-17), nonirrigated. It is in vegetative soil group G.

203—Pardee cobbly loam, 3 to 15 percent slopes.
This shallow, well drained, undulating to rolling soil is
on hills. It formed in cobbly and gravelly alluvium
derived from mixed sources and is underlain by
andesitic, tuffaceous conglomerate. Slopes are convex,
and the landscape is characterized by hummocky
microrelief. Gravel and cobbles cover 15 to 50 percent
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of the surface in small concave areas and commonly 3
to 15 percent of the surface in convex areas. The native
vegetation is mainly annual grasses and forbs.
Elevation is 160 to 350 feet. The average annual
precipitation is about 17 inches, the average annual air
temperature is about 60 degrees F, and the average
frost-free period is aboutl 260 days.

Typically, the surface layer is yellowish red cobbly
loam about 9 inches thick. The subsoil is reddish brown
and yellowish red very gravelly clay loam about 9
inches thick. Light gray and brown, andesitic, tuffaceous
conglomerate is at a depth of 18 inches. In some areas
the surface layer is loam, gravelly loam, or very cobbly
toam.

Included in this unit are small areas of Keyes, Pentz,
Redding, and Toomes soils on terraces and Lithic
Xerorthents in convex positions. Also included, in
landscape positions similar to those of the dominant
Pardee sail, are small areas of soils that are very
gravelly and medium textured and have a hardpan at a
depth of 10 to 20 inches and smalil areas of Pardee
soils that have slopes of 0 to 3 or 15 to 25 percent.
Included areas make up about 15 percent of the total
acreage.

Permeability is moderately slow in the Pardee soil.
Available water capacity is very low. The effective
rooting depth is limited by the bedrock at a depth of 10
to 20 inches. Runoff is medium, and the hazard of
water erosion is slight or moderate.

This unit is used mainly for livestock grazing. General
management considerations include the very low
available water capacity, the limited depth, the number
of coarse fragments on the surface, and the hazard of
erosion. The characteristic plant community is mainly
soft chess, wild oat, foxtail fescue, and filaree. The very
low available water capacity limits the production of
desirable forage plants. Fencing is difficult because of
the depth to bedrock. 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 erasion.

This map unit is in capability subclass Vle
(MLRA-17), nonirrigated. It is in vegetative soil group G.

204—Peltier mucky clay loam, partially drained, 0
to 2 percent slopes. This very deep, poorly drained,
nearly level scil is on flood plains and deltas. It formed
in hydrophytic plant remains derived from reeds and
tules and alluvium derived from mixed rock sources.
Mottles in the profile indicate a poorly drained soil;
however, drainage has been improved by levees and
reclamation projects. Elevation is 15 feet below sea
level to 20 feet above. The average annual precipitation
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is about 14 inches, the average annual air temperature
is about 60 degrees F, and the average frost-free pericd
is about 270 days.

Typically, the upper 22 inches of the surface layer is
gray and dark gray mucky clay loam. The lower 2
inches is brown and very dark gray silty clay. The
subsoil is very dark gray and grayish brown, mottled
mucky clay loam about 21 inches thick. The underlying
material to a depth of 60 inches is olive gray, mottled
clay. In some areas the surface layer is silty clay loam
or silty clay.

Included in this unit are small areas of Kingiie soils in
the slightly lower landscape positions. Also included, in
landscape positions similar to those of the deminant
Peltier soil, are small areas of Ryde and Valdez s0ils
and small areas of Peltier soils that have an organic
substratum below a depth of 40 inches. Included areas
make up about 15 percent of the total acreage.

Permeability is slow in the Peltier soil. Available
water capacity is very high. The shrink-swell potential is
high. The effective rocting depth of the crops commonly
grown in the county is limited by an apparent water
table that is regulated at a depth of 3 to 4 feet by
pumping. This soil is subject to subsidence. Runoff is
very slow, and the hazard of water erosion is slight. The
rate of water intake in irrigated areas is 1.0 inch per
hour. The hazard of soil blowing is moderate. The soil is
subject to rare flooding, which occurs during years of
abnormally high precipitation.

Most areas are used for irrigated crops. This unit
may provide wetland functions and values. These
should be considered in plans for enhancement of
wildlife habitat or land use conversion.

This unit is suited to irrigated row and field crops.
The main limitations are subsidence, the high water
table, and the slow permeability. General management
considerations include the hazard of soil blowing.
Because this soil is subject to differential subsidence,
frequent feveling of the fields is needed to improve the
efficiency of irrigation. Areas adjacent to levees are
subject to lateral seepage in wet years when the water
level is high. Careful apptications of irrigation water are
needed to prevent the buildup of a high water table.
Large ditches and small spud ditches provide
subirrigation and improve drainage. Because of the
restricted permeability, water applications should be
regulated so that the water does not stand on the
surface and damage the crops. Subirrigation, furrow,
border, and sprinkler systems are suitable. Where a
subirrigation system is used, the water table is raised to
a depth of 1 foot at planting time and then is slowly
lowered during the growing season until it is at a depth
of about 5 feet at harvest time. When the wind velocity
is high in spring, the hazard of soil blowing can be
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reduced by properly managing all crop residue and by
minimizing tillage. Levees should be checked
periodically, and a proper maintenance program should
be developed.

This map unit is in capability units 1liw-5 (MLRA-16),
irrigated, and IVw-5 (MLRA-186}, nonirrigated. It is in
vegetative soil group E.

205—Peltier mucky clay loam, organic substratum,
partially drained, 0 to 2 percent slopes. This very
deep, poorly drained, nearly level soil is on flood plains
and deltas. It formed in hydrophytic plant remains
derived from reeds and tules and in alluvium derived
from mixed rock sources, Mottles in the profile indicate
a poorly drained soil; however, drainage has been
improved by levees and reclamation projects. Elevation
is 15 feet below sea level to 5 feet above. The average
annual precipitation is about 14 inches, the average
annual air temperature is about 60 degrees F, and the
average frost-free period is about 270 days.

Typically, the upper 22 inches of the surface layer is
gray mucky clay loam. The lower 2 inches is brown and
very dark gray silty clay. The subsoil is black and very
dark gray, mottled mucky clay loam about 20 inches
thick. The substratum to a depth of 60 inches is dark
brown mucky peat. In some areas the surface layer is
silty clay loam or silty clay.

Included in this unit are small areas of Egbert and
Ryde soils in landscape positions similar to those of the
Peltier soil and Rindge soils in the slightly lower
landscape positions. Also included are small areas of
moderately fine textured soils that have an organic
substratum below a depth of 24 inches. Included areas
make up about 15 percent of the total acreage.

Permeability is slow in the upper part of the Peltier
soil and rapid in the organic substratum, which is at a
depth of 40 to 60 inches. Available water capacity is
very high. The shrink-swell potential is high. The
effective rooting depth of the crops commonly grown in
the county is limited by an apparent water table that is
regulaied at a depth of 3 to 4 feet by pumping. This soil
is subject to subsidence. Runoff is very slow, and the
hazard of water erosion is slight. The rate of water
intake in irrigated areas is 1.0 inch per hour. The
hazard of soil biowing is moderate. The soil is subject
to rare flooding, which occurs during years of
abnormally high precipitation.

Most areas are used for irrigated crops. This unit
may provide wetland functions and values. These
should be considered in plans for enhancement of
wildlife habitat or land use conversion.

This unit is suited to irrigated row and field crops.
The main limitations are subsidence, the high water
table, and the slow permeability. General management
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considerations include the hazard of soi blowing.
Because this soil is subject to differential subsidence,
frequent leveling of the fields is needed to improve the
efficiency of irrigation. Areas adjacent to levees are
subject to lateral seepage in wet years when the water
level is high. Careful applications of irrigation water are
needed to prevent the buildup of a high water table.
Large ditches and small spud ditches provide
subirrigation and improve drainage. Because of the
restricted permeability, water applications should be
regulated so that the water does not stand on the
surface and damage the crops. Subirrigation, furrow,
border, and sprinkler systems are suitable. Where a
subirrigation system is used, the water table is raised to
a depth of 1 foot at planting time and then is slowly
lowered during the growing season until it is at a depth
of about 5 feet at harvest time. When the wind velocity
is high in spring, the hazard of soil blowing can be
reduced by properly managing all crop residue and by
minimizing tillage. Levees should be checked
periodically, and a proper maintenance program should
be developed,

This map unit is in capability units lllw-5 (MLRA-16),
irrigated, and IVw-5 (MLRA-16), nonirrigated. It is in
vegetative soil group E.

206—Pentz sandy loam, 2 to 15 percent slopes.
This shallow, well drained, undulating to rolling soil is
on hills. It formed in material weathered from basic
andesitic, tuffaceous sandstone. The native vegetation
is mainly annual grasses and forbs. Elevation is 135 to
300 feet. The average precipitation is about 16 inches,
the average annual air temperature is 60 degrees F,
and the average frost-free period is about 270 days.

Typically, the surface layer is brown sandy loam
about 4 inches thick. The subsoil is brown and light
yellowish brown loam about 11 inches thick. Light gray,
moderately consolidated, basic andesitic, tuffaceous
sandstone bedrock is at a depth of 15 inches. In some
areas the surface layer is fine sandy loam, gravelly
sandy loam, or loam.

Included in this unit are small areas of Alamo soils in
drainageways; Bellota, Pardee, and Redding soils on
terraces; Peters soils in the slightly lower landscape
positions; and Lithic Xerorthents in convex positions
near the top of the slopes. Also included are small
areas of deep or very deep, moderately fine textured
soils on concave toe slopes. Included areas make up
about 15 percent of the total acreage.

Fermeability is moderately rapid in the Pentz soil,
Available water capacity is very low. The effective
rooting depth is limited by the bedrock at a depth of 10
to 20 inches. Runoftf is slow or medium, and the hazard
of water erosion is slight or moderate.
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Most areas are used for livestock grazing. A few
areas are used for homesite development. This unit
may provide wetland functions and values. These
should be considered in plans for enhancement of
wildlife habitat or land use conversion.

Where this unit is used for livestock grazing, general
management considerations include the hazard of
erosion, the limited depth, and the very low available
water capacily. The characteristic plant community is
mainly soft chess, ripgut brome, wild oat, and filaree.
Grazing should be controlled so that desirable
vegetation, such as soft chess, is maintained and
enough vegelation 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 unit to produce plants suitable for grazing. Fencing
is difficult hecause of the depth to bedrock. The very
low available water capacity limits the production of
desirable forage plants.

If this unit is used for homesite development, the
main limitation is the depth to bedrock. General
management considerations include the hazard of
erosion, The cuts needed to provide essentially level
building sites can expose the bedrock. Because of the
depth to hedrock, the size of septic tank abscrption
fields should be increased or specially designed
sewage disposal systems should be used. Excavation
for roads and buildings increases the hazard of erosion.

This map unit is in capability subclass Vle
(MLRA-18), nonirrigated. It is in vegetative soil group G.

207—Pentz sandy loam, 15 to 50 percent slopes.
This shallow, well drained, moderately steep and steep
saoil 15 on hills. It formed in material weathered from
basic andesitic, tuffaceous sandstone. Slopes are
convex. Areas are narrow and sinucus and descend
from the adjacent high terraces. Strongly consolidated
strata crop out as bands across the slopes in some
areas. The native vegetation is mainly annual grasses
and forbs and includes blue pak in most areas.
Elevafion is 170 to 360 feet. The average annual
precipitation is about 17 inches. The average annual air
temperature is about 60 degrees F, and the average
frost-free period is about 270 days.

Typically, the surface layer is brown sandy loam
about 4 inches thick. The subsoil is brown and light
yellowish brown loam about 11 inches thick. Light gray,
andesitic, tuifaceous sandstone bedrock is at a depth of
15 inches. In some areas the surface layer is loam,
gravelly loam, or gravelly sandy loam.

Included in this unit are small areas of Bellota and
Keyes soils at the base of the slopes and Pardee and
Redding soils on high terrace remnants. Also included
are small areas of Lithic Xerorthents and exposed
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bedrock in convex positions near the top of the slopes.
Included areas make up about 15 percent of the toial
acreage.

Permeabhility is moderately rapid in the Pentz soil.
Available water capacity is very low. The effective
rooting depth is limited by the bedrock at a depth of 10
to 20 inches. Runoff is rapid, and the hazard of water
erosion is severe.

This unit is used mainly for livestock grazing. General
management considerations include the very low
available water capacity, the limited depth, and the
severe hazard of erosion. The characteristic plant
community is mainly soft chess, ripgut brome, and
filaree. The very low available water capacity limits the
production of desirable forage plants. Fencing is difficult
because of the depth to bedrock. Grazing should be
controlled so that desirable vegetation, such as soft
chess, is maintained and encugh vegetation is left
standing to protect the soil from erosion. Loss of the
surface layer resulis in a severe decrease in
productivity and in the potential of the unit to produce
plants suitable for grazing.

If this unit is used as a source of firewood, the
canopy cover will be reduced as a result of the low
resprouting potential of blue oak. Because of the
moderately steep and steep slopes, harvesting the
firewood is difficult. Minimizing the extent of surface
disturbance during harvesting reduces the hazard of
accelerated erosion.

This map unit is capability subclass Vle (MLRA-18),
nonirrigated. It is in vegetative soil group G.

208—Pentz cobbly sandy loam, 5 to 8 percent
slopes. This shallow, well drained, gently rolling soil is
on hills. It formed in material weathered from basic
andesitic, tuffaceocus sandstone. The native vegetation
is mainly annual grasses and forbs. Elevation is 135 to
300 feet. The average annual precipitation is about 16
inches, the average annual air temperature is 60
degrees F, and the average frost-free period is about
270 days.

Typically, the surface layer is grayish brown cobbly
sandy loam about 8 inches thick. The subsoil is brown
cobbly sandy loam about 5 inches thick. Light gray,
moderately consolidated, basic andesitic, tuffaceous
sandstone bedrock is at a depth of 13 inches. In some
areas the surface layer is gravelly sandy loam.

Included in this unit are small areas of Alamo soils in
drainageways; small areas of Pardee and Redding soils
on terraces; small areas of Peters soils in the slightly
lower landscape positions; and, on toe slopes, small
areas of Pentz soils that have slopes of 2 to 5 percent.
Also included are small areas of Lithic Xerorthents in
convex positions near the top of the slopes. Included
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areas make up about 15 percent of the total acreage.

Permeability is moderately rapid in the Peniz soil.
Available water capacity is very low. The effective
rooting depth is limited by the bedrock at a depth of 10
to 20 inches. Runoff is medium, and the hazard of
water erosion is slight or moderate.

Most areas are used for livestock grazing. A few
areas are used for homesite development. This unit
may provide wetland functions and values. These
should be considered in plans for enhancement of
wildlife habitat or land use conversion.

Where this unit is used for livestock grazing, general
management considerations include the hazard of
erosion, the very low available water capacity, the
limited depth, and the content of cobbles in the surface
layer. The characteristic plant community is mainly soft
chess, wild oat, and filaree. Grazing should be
conirolled 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 potentiai of the unit to produce
plants suitable for grazing. The very low available water
capacity limits the production of desirable forage plants.
Fencing is difficult because of the depth to bedrock.

If this unit is used for homesite development, the
main imitation is the depth to bedrock. General
management considerations include the hazard of
erosion. The cuts needed to provide essentially level
building sites can expose the bedrock. Because of the
depth to bedrock, the size of absorption fields should be
increased or specially designed sewage disposal
systems should be used. Excavation for roads and
buildings increases the hazard of erosion.

This map unit is in capability subclass Vle
(MLRA-18), nonirrigated. It is in vegetative soil group G.

209—Pentz-Bellota complex, 2 to 15 percent
slopes. These undulating to rolling soils are on hills.
They are commonly in concave areas at the base of
steeper slopes. Most areas receive runoff from the
higher adjacent areas. The native vegetation is mainly
annual grasses and forbs. Elevation is 170 to 340 feet.
The average annual precipitation is about 17 inches,
the average annual air temperature is about 60 degrees
F, and the average frost-free period is about 270 days.

This unit is 55 percent Pentz loam and 30 percent
Bellota loam. The Pentz soil is on concave or convex
slopes, and the Bellota soil is on concave slopes. The
components of this unit occur as areas so intricately
intermingled that it was not practical to map them
separately at the scale used.

Included in this unit are small areas of Hicksville and
Yellowlark soils in drainageways, Kaseberg and Pardee
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soils on terraces, Keyes soils in landscape positions
similar to those of the Pentz and Bellota soils, and
Peters sails in the slightly lower positions. Also included
are small areas of soils that have clay at the surface
and, near Bear Creek, small areas of moderately fine
textured soils that have a hardpan and formed in
material weathered from granitic sediments. Included
areas make up 15 percent of the total acreage.

The Pentz soil is shallow and well drained. It formed
in material weathered from basic andesitic, tuffaceous
sandstone. Typically, the surface layer is grayish brown
loam about 7 inches thick. The subsoil is dark brown
loam about 7 inches thick. Light yellowish brown,
weakly consgolidated, basic andesitic, tuffaceous
sandstone bedrock is at a depth of 14 inches. In some
areas the surface layer is sandy loam, gravelly loam, or
cobbly loam.

Permeability is moderately rapid in the Pentz soil.
Available water capacity is very low. The effective
rooting depth is limited by the bedrock at a depth of 10
to 20 inches. Runoff is stow or medium, and the hazard
of water erosion is slight or moderate.

The Bellota soil is moderately deep to a hardpan and
is moderately well drained. It formed in alluvium derived
from mixed rock sources and in material weathered
from basic andesitic, tuffaceous sandstone. Typically,
the surface layer is grayish brown loam about 17 inches
thick. The upper part of the subsoil is brown gravelly
clay loam about 4 inches thick. The next part is a
claypan of dark grayish brown clay about 15 inches
thick. The lower part is a light grayish brown hardpan
about 1 inch thick. Light gray, moderately consolidated,
basic andesitic, tuffaceous sandstone bedrock is at a
depth of 37 inches. In some areas the surface layer is
sandy loam, gravelly loam, or cobbly loam.

Permeability is very slow in the Bellota soil. Available
water capacity is low. The shrink-swell potential is high.
The effective rooting depth is limited by the hardpan,
which is at a depth of 20 to 40 inches and is underlain
by bedrock. Roots are restricted to cracks and the faces
of peds in the claypan, which is at a depth of 12 to 30
inches. Water is briefly perched above the claypan and
hardpan after periods of heavy rainfall. Runoff is slow or
medium, and the hazard of water erosion is slight or
moderate.

Most areas are used for livestock grazing. This unit
may provide wetland functions and values. These
should be considered in plans for enhancement of
wildlife habitat or land use conversion.

Where this unit is used for livestock grazing, general
management considerations include the very low or low
available water capacity, saturated soil conditions in
concave areas following rainy periods, the hazard of
erosion in rolling areas, and the limited depth of the
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Pentz soil. The characteristic plant community is mainly
soft chess, ripgut brome, and filaree on the Pentz soil
and soft chess, mouse barley, annual ryegrass, and
filaree on the Bellota soil. The very low or low available
water capacity limits the production of desirable forage
planis. Grazing should be delayed until the soils are
firm enough to withstand trampling by livestock and the
more desirable forage plants have had an opportunity to
set seed. Grazing should be controlled so that desirable
vegetation, such as soft chess, is maintained and
enough vegetation is left standing to protect the soils
from erosion. Loss of the surface layer results in a
severe decrease in productivity and in the potential of
the unit to produce plants suitable for grazing. Fencing
is difficult because of the depth to bedrock.

This map unit is in capability subclass Vle
(MLRA-18), nonirrigated. The Pentz soil is in vegetative
soil group G, the Bellota soil is in vegetative soil group
0.

210—Pentz-Redding complex, 2 to 15 percent
slopes. These undulating to rolling soils are on hills and
the side slopes of high terraces. Slopes are convex.
The native vegetation is mainly annual grasses and
forbs. Elevation is 135 to 300 feet. The average annual
precipitation is about 17 inches, the average annual air
temperature is about 60 degrees F, and the average
frost-free period is about 270 days.

This unit is 55 percent Pentz gravelly sandy loam
and 30 percent Redding gravelly sandy loam. The
components of this unit occur as areas sa intricately
intermingled that it was not practical to map them

‘separately at the scale used.

Included in this unit are small areas of Redding soils
that have slopes of 0 to 2 percent. These soils are on
toe slopes. Also included are small areas of Lithic
Xerorthents in convex positions near the top of the
slopes and Hicksville soils in drainageways. Included
areas make up about 15 percent of the total acreage.

The Peniz soil is shallow and well drained. It formed
in material weathered from consolidated sediments
derived from basic andesitic rock sources. Typically, the
surface layer is grayish brown gravelly sandy loam
about 10 inches thick. The subsoil is yellowish brown
gravelly sandy loam about 4 inches thick. Light gray,
moderately consolidated, basic andesitic, tuffaceous
sandstone bedrock is at a depth of 14 inches. In some
areas the surface layer is sandy loam, loam, or gravelly
loam.

Permeability is moderately rapid in the Pentz soil.
Available water capacity is very low. The effective
rooting depth is limited by the bedrock at a depth of 10
t0 20 inches. Runoff is slow or medium, and the hazard
of water erosion is slight or moderate.
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The Redding soil is moderately deep to a hardpan
and is moderately well drained. It formed in alluvium
derived from mixed rock sources. Typically, the surface
layer is reddish yellow gravelly sandy loam about 20
inches thick. The upper part of the subsoil is a claypan
of reddish brown gravelly clay about 15 inches thick.
The lower part to a depth of 60 inches is a pink and
reddish yellow, indurated hardpan. In some areas the
surface layer is loam, sandy loam, or gravelly loam.

Permeability is very slow in the Redding soil.
Available water capacity is very low, The shrink-swell
potential is high. The effective rooting depth is limited
by the hardpan at a depth of 20 to 40 inches. Roots are
restricted to cracks and the faces of peds in the
claypan. Water is briefly perched above the claypan and
hardpan after periods of heavy rainfall or irrigation.
Runoff is slow or medium, and the hazard of waler
erosion is slight or moderate.

Most areas are used for livestock grazing. This unit
may provide wetland functions and values. These
should be considered in plans for enhancement of
wildlife habitat or land use conversion.

Where this unit is used for livestock grazing, general
management considerations include the very low
available water capacity, saturated saoil conditions in
concave areas following rainy periods, the hazard of
erosion in rolling areas, and the limited depth of the
Pentz soil. The characteristic plant community is mainly
soft chess, wild oat, and filaree on the Pentz soil and
soft chess, foxtail fescue, mouse barley, and filaree on
the Redding soil. The very low available water capacity
limits the production of desirable forage plants. Grazing
should be delayed until the soils are firm enough to
withstand trampling by livestock and the more desirable
forage plants have had an opportunity to set seed.
Grazing should be controlled so that desirable
vegeltation, such as scoft chess, is maintained and
enough vegetation is left standing to protect the soils
from erosion. Loss of the surface layer results in a
severe decrease in productivity and in the potential of
the unit to produce plants suitable for grazing. Fencing
is difficult because of the depth to bedrock.

This map unit is in capability subclass Ve
(MLRA-18), nonirrigated. The Pentz soil is in vegetative
soil group G, and the Redding soil is in vegetative soil
group D.

211—Pescadero clay loam, partially drained, 0 to 2
percent slopes. This very deep, poorly drained, nearly
ievel, saline-sedic soil is in basins. It formed in alluvium
derived from sedimentary rock sources. Mottles in the
profile indicate a poorly drained soil; however, drainage
has been improved by levees and reclamation projects.
Elevation is 5 to 40 feet. The average annual
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precipitation is about 10 inches, the average annual air
temperature is about 60 degrees F, and the average
frost-free period is about 270 days.

Typically, the surface layer is grayish brown clay
loam about 10 inches thick. The subsoil is gray, mottled
silty clay about 32 inches thick. The substratum to a
depth of 60 inches is gray, mottled silty ¢clay loam. The
sail is calcareous and saline-sodic throughout. in some
areas the surface layer is silty clay loam.

Included in this unit are small areas of Capay soils
on the slightly higher parts of the landscape, Egbert and
Merritt soils on the slightly lower parts, and Willows
soils in landscape positions similar to those of the
Pescadero soil. Included areas make up about 15
percent of the total acreage.

Permeability is very slow in the Pescadero soil.
Available water capacity is moderate. The shrink-swell
potential is high. The effective rooting depth of the
crops commonly grown in the county is limited by an
apparent water table that has been lowered to a depth
of 3 to 6 feet through drainage systems that require
continual maintenance. Runoff is very slow, and the
hazard of water erosion is slight. The rate of water
intake In irrigated areas is 0.5 inch per hour. The soil is
subject to rare flooding, which occurs during years of
abnormally high precipitation.

Most areas are used for irrigated crops. A few areas
are used for homesite development. This unit may
provide wetland functions and values. These should be
considered in plans for enhancement of wildlife habitat
or land use conversion.

This unit is suited to irrigated row and field crops.
The main limitations are the saline-sodic conditions, the
high water table, and the very slow permeabitity. The
content of salts can be reduced by leaching, applying
the proper amount of soil amendments, and returning
crop residue to the soil. Intensive management is
required to reduce the salinity and maintain productivity.
Careful applications of irrigation water are needed to
prevent the buildup of a high water table. Tile drainage
can lower the water table if a suitable outlet is available.
Because of the restricted permeability, water
applications should be regulated so that the water does
not stand on the surface and damage the crops.
Furrow, border, and sprinkler irrigation systems are
suitable. Returning crop residue to the soil or regularly
adding other crganic material improves fertility,
minimizes crusting, and increases the rate of water
intake.

i this unit is used for homesite development, the
main limitations are the very slow permeability, the high
shrink-swell potential, low strength, the high water table,
and the saline-sodic conditions. The rare flooding is a
hazard. The very slow permeability and the high water
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table increase the possibility that septic tank absorption
fields will not function properly. The very slow
permeability can be overcome by increasing the size of
the absorption field. Properly designing foundations and
footings and diverting runoff away from buildings help to
prevent the structural damage caused by shrinking and
swelling. Properly designing buildings and roads can
offset the limited ability of the soil to support a load. A
drainage system is needed if roads or building
foundations are constructed. Houses, roads, and streets
should be constructed above expected flood levels.

This map unit is in capability units [llw-6 (MLRA-17),
irrigated, and IVw-6 (MLRA-17), nonirrigated. It is in
vegetative soil group F.

212—Peters clay, 2 to 8 percent slopes. This
shallow, well drained, gently sloping and moderately
sloping soil is on hills. It formed in material weathered
from andesitic, tuffaceous sandstone. The native
vegetation is mainly annual grasses and forbs.
Elevation is 135 to 300 feet. The average annual
precipitation is about 16 inches, the average annual air
temperature is about 60 degrees F, and the average
frost-free period is about 270 days.

Typically, the upper part of the surface layer is very
dark gray clay about 5 inches thick. The lower part is
very dark brown clay about 10 inches thick. White
sandstone bedrock is at a depth of 15 inches. In some
areas the surface layer is. gravelly or cobbly clay.

Included in this unit are small areas of Alamo soils in
drainageways and Pentz and Redding soils on terraces.
Also included are small areas of fine textured soils that
have bedrock at a depth of more than 20 inches or in
which gravel and cobbles cover 10 to 35 percent of the
surface. included areas make up about 15 percent of
the total acreage.

Permeability is slow in the Peters soil. Available
water capacity is very low. The shrink-swell potential is
high. The effective rooting depth is limited by the
bedrock at a depth of 10 to 20 inches. Runoff is slow or
medium, and the hazard of water erosion is slight or
moderate.

Most areas are used for livestock grazing. A few
areas are used for homesite development. This unit
may provide wetland functions and values. These
should be considered in plans for enhancement of
wildlife habitat or land use conversion.

Where this unit is used for livestock grazing, general
management considerations include the limited depth,
the clayey surface layer, and the very low available
water capacity. The characteristic plant community is
mainly soft chess, wild oat, and filaree. Fencing is
difficult because of the depth to bedrock. Trampling of
the clayey surface layer by livestock when the soil is
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too wet reduces productivity and increases the runoff
rate. The very low available water capacity limits the
production of desirable forage plants.

If this unit is used for homesite development, the
main limitations are the depth to bedrock, the high
shrink-swell potential, the slow permeability, and low
strength. General management considerations include
the hazard of erosion. The cuts needed to provide
essentially level building sites can expose the bedrock.
Because of the depth to bedrock, the size of septic tank
absorption fields should be increased or specially
designed sewage disposal systems should be used.
The slow permeability can be overcome by increasing
the size of the absorption field. Properly designing
foundations and footings and diverting runoff away from
buildings help to prevent the structural damage caused
by shrinking and swelling. Properly designing buildings
and roads can offset the limited ability of the soil to
support a load. Excavation for roads and buildings
increases the hazard of erosion.

This map unit is in capability subclass, Ve
{(MLRA-18), nonirrigated. It is in vegetative soil group
G.

213—Piper sandy loam, partially drained, 0 to 2
percent slopes. This very deep, poorly drained, nearly
level soil is on natural levees and deltas. 1t formed in
mixed alluvium derived from granitic rock sources.
Mottles in the profile indicate a poorly drained soil;
however, drainage has been improved by levees and
reclamation projects. Elevation is 15 feet below sea
level to 5 feet above. The average annual precipitation
is about 14 inches, the average annual air temperature
is about 60 degrees F, and the average frost-free period
is about 270 days.

Typically, the surface layer is dark grayish brown and
brown, moitled sandy loam about 15 inches thick. The
subsoil is tight brownish gray, mottled, weakly cemented
sandy loam about 24 inches thick. The underlying
material to a depth of 60 inches is light brownish gray,
mottled loamy sand. The soil is calcareous throughout.
In some areas the surface layer is mucky loam.

Included in this unit are small areas of Ryde, Rindge,
Shima, and Valdez sails in the slightly lower landscape
positions. Included areas make up about 15 percent of
the fotal acreage.

Permeability is moderate in the Piper soil. Available
water capacity is low. The effective rooting depth of the
crops commonly grown in the county is limited by an
apparent water table that is regulated at a depth of 3 to
5 feet by pumping. Runoff is slow, and the hazard of
water erosion is slight. The rate of water intake in
irrigated areas is 1.5 inches per hour. The hazard of
soil blowing is moderate. The soil is subject to rare
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flooding, which occurs during years of abnormally high
precipitation.

Most areas are used for irrigated crops. This unit
may provide wetland functicns and values. These
should be considered in plans for enhancement of
wildlife habitat or {and use conversion.

This unit is suited to irrigated row and field crops.
The main limitations are the low available water
capacity, the high water table, and the weakly cemented
subsoil. General management considerations include
the hazard of scil blowing. Because the soil is droughty,
applications of irrigation water should be light and
frequent. Areas adjacent to levees are subject to lateral
seepage in wet years when the water level is high.
Careful applications of irrigation water are needed to
prevent the buildup of a high water table. Tile drainage
can lower the water table if a suitable outlet is available.
The weakly cemented subsoil reduces the yield of
deep-rooted crops. Where feasible, deep ripping of this
restrictive layer can help to overcome this limitation.
Subirrigation, furrow, border, and sprinkler systems are
suitable. When the wind velocity is high in spring, the
hazard of soil blowing can be reduced by properly
managing all crop residue and by minimizing titlage.
Levees should be checked periodically, and a proper
maintenance program should be developed.

This map unit is in capability unit [Vw-4 (MLRA-186),
irrigated and nonirrigated. It is in vegetative soil group
B.

214—Pits, gravel. These are open excavations from
which soil and the underlying material have been
removed and other material that supports few or no
plants have been exposed. The pits are in scattered
areas throughout the county.

Included in this unit are small areas of Dumps and
Xerorthents. Included areas make up about 15 percent
of the total acreage.

Soil properties, such as permeability, drainage,
runoff, effective rooting depth, and available water
capacity, vary from one area to another. This unit is
poorly suited to most land uses.

This map unit is not assigned a capability
classification or a vegetative soil group.

215—Pleito clay loam, 2 to 8 percent slopes. This
very deep, well drained, gently sloping and moderately
sloping soil is on dissected terraces. It formed in
altuvium derived from mixed rock scurces. The
vegetation in areas that have not been cultivated is
mainly annual grasses and forbs. Elevation is 150 to
800 feet. The average annual precipitation is about 10
inches, the average annual air temperature is about 60
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degrees F, and the average frost-free period is about
270 days.

Typically, the surface layer is grayish brown clay
loam about 16 inches thick. The subsoil and the
underlying material to a depth of 60 inches are grayish
brown and brown clay loam. In some areas the surface
layer is gravelly clay loam, gravelly loam, or loam.

Included in this unit are small areas of Carbona and
Calla soils in landscape positions similar to those of the
Pleito soil. Also included are small areas of Pleito soils
that have slopes of 0 to 2 or 8 to 15 percent. The areas
where slopes are 0 to 2 percent are in drainageways,
and the areas where slopes are 8 to 15 percent are on
the slightly higher parts of the landscape. Included
areas make up about 15 percent of the total acreage.

Permeability is moderately slow in the Pleito soil.
Available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is medium,
and the hazard of water erosion is slight or moderate.
The rate of water intake in irrigated areas is 0.5 inch
per hour.

Most areas of this unit are used for livestock grazing.
A few areas are used for dryland grain crops. If
irrigation water is available, the unit can be used for
irrigated crops.

Where this unit is used for livestock grazing, general
management considerations include the clay loam
surface layer. The characteristic plant community is
mainly soft chess, red brome, wild oat, and filaree.
Trampling of the clay loam surface layer by livestock
when the soil is too wet reduces productivity and
increases the runoff rate.

Where this unit is used for dryland grain crops, the
main limitation is low rainfall during the growing seascn.
General management considerations include the hazard
of erosion. Because the amount of precipitation is not
sufficient for annual cropping, the best suited cropping
system is one that includes small grain and summer
fallow. All tillage should be on the contour or across the
stope. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion.

Where this unit is used for irrigated row, field, or
orchard crops, general management considerations
include the hazard of erosion. All tillage should be on
the contour or across the slope. Sprinkler and drip
irrigation systems are suitable. They permit an even,
controlled application of water, help to prevent
excessive runoff, and minimize the risk of erosion.
Returning crop residue to the soil or regularly adding
other organic material improves fertility, minimizes
crusting, and increases the rate of water intake,

This map unit is in capability units lle-1 (MLRA-17),
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irrigated, and 1Ve-1 (MLRA-17), nonirrigated. It is in
vegetative scil group A.

216—Ramoth sandy loam, 5 to 8 percent slopes.
This very deep, well drained, moderately sloping soil is
on dissected terraces. It formed in alluvium derived
from granitic rock sources. The vegetation in areas that
have not been cultivated is mainly annual grasses and
forbs and scattered oaks. Elevation is 100 to 190 feet.
The average annual precipitation is about 17 inches,
the average annual air temperature is about 60 degrees
F. and the average frost-free period is about 260 days.

Typically, the surface layer is pale brown and light
brown sandy loam about 14 inches thick. The upper 18
inches of the subsoil is light brown sandy loam. The
lower 22 inches is reddish yellow, strong brown, and
light brown sandy clay loam. The substratum to a depth
of B0 inches is strong brown coarse sandy loam. In
some areas the surface layer is coarse sandy loam.

Included in this unit are small areas of Cometa,
Kaseberg, and Montpellier soils on the slightly higher
terraces; small areas of Rocklin soils in the slightly
lower landscape positions; small areas of moderately
coarse textured soils that are deep to a hardpan and
are in landscape positions similar to those of the
Ramoth soil; and small areas of Ramoth soils that have
slopes of 8 to 30 percent and are on the slightly higher
parts of the landscape. Also included, on toe slopes,
are small areas of moderately coarse textured soils that
have a thick, moderately fine textured subsoil and have
slopes of 0 to 5 percent. Included areas make up about
15 percent of the total acreage.

Permeability is moderately slow in the Ramoth soil.
Available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is slow, and
the hazard of water erosion is moderate. The rate of
water intake in irrigated areas is 1.5 inches per hour.

Most areas of this unit are used for livestock grazing
or dryland grain crops. A few areas are used for
irrigated vineyards or for homesite development.

Where this unit is used for livestock grazing, general
management considerations include the hazard of
erosion. The characteristic plant community is mainly
soft chess, ripgut brome, wild oat, and filaree. Grazing
should be controlled so that desirable vegetation, such
as soft chess, is maintained and enough vegetation is
teft standing to protect the soil from erosion.

Where this unit is used for dryland grain crops, the
main limitation is low rainfall during the growing season.
General management considerations include the hazard
of erosion. Because the amount of precipitation is not
sutficient for annual cropping, the best suited cropping
system is one that includes small grain and summer
fallow. All tillage should be on the contour or across the

Soil Survey

slope. Maintaining crop residue on or near the surface
helps to prevent excessive runoff and helps to maintain
tilth and the organic matter content.

This unit is suited to irrigated vineyards. General
management considerations include the hazard of
erosion. Ali tillage should be on the contour or across
the slope. If the soil is plowed in fall, runoff and erosion
can be controlled by applying fertilizer and seeding a
cover crop. Sprinkler and drip irrigation systems are
suitable. They permit an even, controlled application of
water, help to prevent excessive runoff, and minimize
the risk of erosion. Returning crop residue to the soil or
reguiarly adding other organic material improves fertility,
minimizes crusting, and maintains the rate of water
intake.

If this unit is used for homesite development, the
main limitation is the moderately siow permeability.
General management considerations include the hazard
of erosion. On sites for septic tank absorption fields, the
moderately slow permeability can be overcome by
increasing the size of the absorption field. The cuts
needed to provide essentially level building sites can
expose the dense subsoil. Excavation for roads and
buildings increases the hazard of erosion.

This map unit is in capability units llle-1 (MLRA-17),
irrigated, and IVe-1 (MLRA-17), nonirrigated. It is in
vegetative soil group A.

217—Ramoth sandy loam, 8 to 15 percent slopes.
This very deep, well drained, strongly sloping soil is on
dissecied terraces. It formed in alluvium derived from
granitic rock sources. The vegetation in areas that have
not been cultivated is mainly annual grasses and forbs
and scattered oaks. Elevation is 150 to 180 feet. The
average annual precipitation is about 17 inches, the
average annual air temperature is about 60 degrees F,
and the average frost-free period is about 260 days.

Typically, the surface layer is pale brown and light
brown sandy loam about 14 inches thick. The upper 18
inches of the subsocil is light brown sandy loam. The
lower 22 inches is reddish yellow, strong brown, and
light brown sandy clay loam. The substratum to a depth
of 60 inches is strong brown coarse sandy loam. In
some areas the surface layer is loamy coarse sand or
coarse sandy loam.

Included in this unit are small areas of Cometa,
Kaseberg, and Montpellier soils on the slightly higher

. ferraces and small areas of moderately coarse textured

soils that are deep to a hardpan and are in landscape
positions similar to those of the Ramoth soil. Also
included, on the slightly higher parts of the landscape,
are small areas of Ramoth soils that have slopes of 15
to 30 percent. Included areas make up about 15
percent of the total acreage.
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Permeability is moderately slow in the Ramoth soil.
Available water capacity is moderate. The effective
rooting depth is 60 inches or mare. Runoff is medium,
and the hazard of water erosion is moderate. The rate
of water intake in irrigated areas is 1.5 inches per hour.

Most areas of this unit are used for livestock grazing
or dryland grain crops. A few areas are used for
irrigated vineyards.

Where this unit is used for livestock grazing, general
management considerations include the hazard of
erosion. The characteristic plant community is mainly
soft chess, ripgut brome, wild cat, and filaree. 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.

Where this unit is used for dryland grain crops, the
main limitation is low rainfall during the growing season.
General management considerations include the hazard
of erosion. Because the amount of precipitation is not
sufficient for annual cropping, the best suited cropping
system is one that includes small grain and summer
fallow. All tillage should be on the contour or across the
slope. Limiting tillage during seedbed preparation and
during the application of weed-control measures helps
to control runoff and erosion. Leaving crop residue on
or near the surface helps to conserve moisture,
maintain tilth, and control erosion.

This unit is suited to irrigated vineyards. General
management considerations include the hazard of
erosion. Annual cultivation should be avoided on the
steeper slopes. All tillage should be on the contour or
across the slope. If the soil is plowed in fall, runoff and
erosion can be controlled by applying fertilizer and
seeding a cover crop. Sprinkler and drip irrigation
systerns are suitable. They permit an even, controlled
application of water, help to prevent excessive runoft,
and minimize the risk of erosion. Returning crop residue
to the soil or regularly adding other organic material
improves fertility, minimizes crusting, and maintains the
rate of water intake.

This map unit is in capability unit IVe-1 (MLBA-17),
irrigated and nonirrigated. It is in vegetative soil group
A

218—Ramoth sandy loam, 15 to 30 percent slopes.
This very deep, well drained, moderately steep soil is
on dissected terraces. It formed in alluvium derived
from granitic rock sources. A few gullies have formed.
The native vegetation is mainly annual grasses and
forbs and scattered oaks. Elevation is 100 to 120 feel.
The average annual precipitation is about 17 inches,
the average annual air temperature is about 60 degrees
F, and the average frost-free period is about 260 days.
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Typically, the surface layer is paie brown and light
brown sandy loam about 14 inches thick. The upper 18
inches of the subsoil is light brown sandy loam. The
lower 22 inches is reddish yellow, strong brown, and
light brown sandy clay loam. The substratum to a depth
of 60 inches is strong brown coarse sandy loam. In
some areas the surface layer is loamy coarse sand or
coarse sandy loam.

Included in this unit are small areas of Kingdon and
Tokay soils in the slightly iower landscape positions;
small areas of Cometa, Kaseberg. and Montpeltier soils
on the slightly higher terraces; and small areas of
moderately coarse textured soils that are deep to a
hardpan and are in landscape positions similar to those
of the Ramoth soil. Also included, on toe slopes, are
small areas of Ramoth soils that have slopes of 5 to 15
percent. Included areas make up about 15 percent of
the total acreage.

Permeability is moderately slow in the Ramoth soil.
Available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is medium,
and the hazard of water erosion is severe.

This unit is used mainly for livestock grazing. General
management considerations include the severe hazard
of erosion. The characteristic plant community is mainly
soft chess, ripgut brome, wild oat, and filaree. 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 unit to produce
plants suitable for grazing.

This map unit is in capability unit IVe-1 (MLBA-17),
nonirrigated. It is in vegetative soil group A.

219—Redding loam, 0 to 3 percent slopes. This
moderately well drained, nearly level and gently sloping
soil is on high terraces. It is moderately deep to a
hardpan. It formed in ailuvium derived from mixed rock
sources. The native vegetation is mainly annual grasses
and forbs. Slopes are complex, and the landscape is
characterized by hummocky microrelief. Meandering
drainageways and closed depressions fill with water to
form vernal pools during the winter in many areas.
Elevation is 130 to 300 feet. The average annual
precipitation is about 17 inches, the average annual air
temperature is about 60 degrees F, and the average
frost-free pericd is about 260 days.

Typically, the upper part of the surface layer is light
brown loam about 6 inches thick. The lower part is
yellowish red loam about 21 inches thick. The upper
part of the subsoil is a claypan of yellowish red clay
about 3 inches thick. The lower part to a depth of 60
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inches is a reddish yellow, indurated, silica-cemented
hardpan. In some areas the surface layer is gravelly or
cobbly loam.

Included in this unit are areas of Yellowlark scils in
drainageways and shallow, medium textured soils that
have a claypan at a depth of 10 to 15 inches and are in
landscape positions similar to those of the Redding soil.
Also included, on the slightly higher parts of the
landscape, are small areas of Redding soils that have
slopes of 3 to 5 percent. Included areas make up about
15 percent of the total acreage.

Permeability is very slow in the Redding soil.
Available water capacity is low. The shrink-swell
potential is high. The effective rocting depth is limited
by the hardpan at a depth of 20 to 40 inches. Roots are
restricted to cracks and the faces of peds in the
claypan, which is at a depth of 20 to 36 inches. Water
is briefly perched above the claypan after periods of
heavy rainfall or irrigation. Runoff generally is very slow
or slow but is ponded in the small vernal pools, The
hazard of water erosion is slight. The rate of water
intake in irrigated areas is 1.0 inch per hour.

Most areas are used for livestock grazing. A few
areas are used as irrigated pasture. This unit may
provide wetland functions and values. These should be
considered in ptans for enhancement of wildlife habitat
or land use conversion.

Where this unit is used for livestock grazing, general
management considerations include saturated soil
conditions in concave areas following rainy periods and
the low available water capacity. The characteristic
plant community is mainly soft chess, foxtail fescue,
and filaree. Grazing should be delayed until the soil is
firm enough to withstand trampling by livestock and the
more desirable forage plants have had an opportunity to
set seed. The low available water capacity limits the
production of desirable forage plants. The unit responds
well to range improvement practices, such as seeding
and applying fertilizer. The pfants selected for seeding
should be those that meet the seasonal requirements of
livestock, wildlife, or both. After seeding is complete,
grazing should be deferred until the plants have set
seed.

Where this unit is used as irrigated pasture, the main
limitation is the low available water capacity. Because
the soil is droughty, applications of irrigation water
should be light and frequent. The water can be applied
by sprinkler and border methads. Leveling helps to
ensure a uniform application of water. Proper stocking
rates, pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
protect the soil from compaction.

This map unit is in capability units llls-3 (MLRA-17),
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irrigated, and 1Vs-3 (MLRA-17), nonirrigated. It is in
vegetative soil group D.

220—Redding gravelly loam, 2 to 8 percent slopes.
This moderately well drained, undulating and gently
rolling soil is on high terraces. k is moderately deep to
a hardpan. It formed in alluvium derived from mixed
rock sources. The native vegetation is mainly annual
grasses and forbs. Slopes are complex, and the
landscape is characterized by hummocky microrelief.
Elevation is 130 to 300 feet. The average annual
precipitation is about 17 inches, the average annual air
temperature is about 60 degrees F, and the average
frost-free period is about 270 days.

Typically, the upper part of the surface layer is strong
brown gravelly loam about 7 inches thick. The lower
part is reddish yellow gravelly loam about 9 inches
thick. The upper part of the subsoil is a claypan of
reddish brown clay about 6 inches thick. The lower part
to a depih of 60 inches 15 a reddish yellow and
yellowish red, indurated hardpan. In some areas the
surface layer is gravelly sandy loam, cobbly loam, or
loam,

Included in this unit are small areas of Bellota and
Pardee soils on terraces and shallow, medium textured
soils that have a claypan at a depth of 10 to 15 inches
and are in landscape positions similar to the Redding
soil. Also included are small areas of Alamo and
Yellowlark soils in drainageways, Pentz soils on the
slightly higher terraces, Peters soils in the slightly lower
landscape positions, and Redding soils that have slopes
of 8 to 30 percent and are on the slightly higher parts of
the landscape. Included areas make up about 15
percent of the total acreage.

Permeability is very slow in the Redding soil.
Available water capacity is very low. The shrink-swell
potential is high. The effective rooting depth is limited
by the hardpan at a depth of 20 to 40 inches. Roots are
resiricied to cracks and the faces of peds in the
claypan, which is at a depth of 16 to 22 inches. Water
is brietly perched above the claypan after periods of
heavy rainfall or irrigation. Runoff is slow or medium,
and the hazard of water erosion is slight or moderate.
The rate of water intake in irrigated areas is 1.5 inches
per hour.

Most areas are used for livestock grazing. A few
areas are used as irrigated pasture or for dryland grain
crops. This unit may provide wetland functions and
values. These should be considered in plans for
enhancement of wildlife habitat or land use conversion.

Where this unit is used for livestock grazing, gereral
management considerations include saturated soil
conditicns in concave areas following rainy periods, the
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hazard of erosion, and the very low available water
capacity. The characteristic plant community is mainily
soft chess, ripgut brome, foxtail fescue, and filaree.
Grazing should be delayed until the soil is firm enough
to withstand trampling by livestock and the more
desirable forage plants have had an opportunity to set
seed. Grazing should be controlled so0 that desirable
vegetation, such as soft chess, is maintained and
enough vegetation is left standing to protect the sail
from erosion. The very low available water capacity
limits the production of desirable forage plants.

This unit is suited to irrigated pasture. The main
limitation is the very low available water capacity.
General management consideraticns include the hazard
of erosion. Because the scil is droughty, applications of
irrigation water should be light and frequent. The water
can be applied by sprinkler and border methods.
Seedbed preparation should be on the contour or
across the slope where practical. Proper stocking rates,
pasture rotation, and restricted grazing during wet
periods help to keep the pasture in goed condition and
protect the seil from erosion.

Where this unit is used for dryland grain crops, the
main limitation is low rainfall during the growing season.
General management ¢onsiderations include the hazard
of erosion. Because the amount of precipitation is not
sufficient for annual cropping, the best suited cropping
system is one that includes small grain and summer
fallow. All tillage should be on the contour or across the
slope. Limiting tillage during seedbed preparation and
during the application of weed-control measures helps
to control runoff and erosion. Leaving crop residue on
or near the surface helps to conserve moisture,
maintain tilth, and control erosion.

This map unit is in capability unit IVe-3 (MLRA-17),
irrigated and nonirrigated. It is in vegetative soil group
D.

221—Redding gravelly loam, 8 to 30 percent
slopes. This moderately well drained, rolling to
moderately steep soil is on dissected high terraces. It is
moderately deep to a hardpan. It formed in alluvium
derived from mixed rock sources. The native vegetation
is mainly annual grasses and forbs. Slopes are
complex, and the landscape is characterized by
hummaocky microrelief. Elevation is 130 to 350 feet. The
average annual precipitation is about 17 inches, the
average annual air temperature is about 60 degrees F,
and the average frost-free period is about 260 days.

Typically, the upper part of the surface layer is strong
brown gravelly loam about 7 inches thick. The lower
part is reddish yellow gravelly loam abeout 9 inches
thick. The upper part of the subsoil is a claypan of
reddish brown clay about 6 inches thick. The lower part
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to a depth of 60 inches is a reddish yellow and
yellowish red, indurated hardpan. In some areas the
surface layer is gravelly sandy loam, cobbly loam, or
loam.

included in this unit are small areas of Bellota and
Pardee soils on terraces and shallow, medium textured
soils that have a claypan at a depth of 10 to 15 inches
and are in landscape positions similar to those of the
Redding soil. Also included are small areas of Alamo
and Yellowlark soils in drainageways, Pentz soils on the
slightly higher terraces, Peters soils in the slightly lower
landscape positions, and Redding soils that have slopes
of 2 to 8 percent and are on toe slopes. Included areas
make up about 15 percent of the total acreage.

Permeability is very slow in the Redding soil.
Available water capacity is very low. The shrink-swell
potential is high. The effective rooting depth is limited
by the hardpan at a depth of 20 to 40 inches. Roots are
restricted to cracks and the faces of peds in the
claypan, which is at a depth of 16 to 22 inches. Water
is briefly perched above the claypan after periods of
heavy rainfall. Runoff is medium or rapid, and the
hazard of water erosion is moderate or severe.

Most areas are used for livestock grazing. This unit
may provide wetland functions and values. These
should be considered in plans for enhancement of
wildlife habital or land use conversion.

Where this unit is used for livestock grazing, general
management considerations include the hazard of
erosion and the very low available water capacity. The
characteristic plant community is mainly soft chess,
ripgut brome, foxtail fescue, and filaree. Grazing should
be controlled so that desirable vegetation, such as soft
chess, is maintained and encugh 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 unit to produce
plants suitable for grazing. The very low available water
capacity limits the production of desirable forage plants.

This map unit is in capability unit IVe-3 (MLRA-17},
nonirrigated. It is in vegetative soil group D.

222—Reiff fine sandy loam, 0 to 2 percent slopes,
occasionally flooded. This very deep, well drained,
nearly level soil is on flood plains. It formed in alluvium
derived from mixed rock sources. Elevation is 80 to 165
feet. The average annual precipitation is about 16
inches, the average annual air temperature is about 60
degrees F, and the average frost-free period is about
270 days.

Typically, the surface layer is brown fine sandy loam
about 9 inches thick. The upper 47 inches of the
underlying material is brown and pale brown, stratified
loamy sand and sandy loam. The lower part to a depth
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of 63 inches is brown loam. In some areas the surface
layer is sandy loam.

Included in this unit are small areas of Coyotecreek
soils in landscape positions similar to those of the Reiff
soil and San Joaquin soils on the slightly higher
terraces. Also included are small areas of soils that are
gravelly and moderately coarse textured and are on
complex slopes resulting from channeling and
deposition in drainageways. Included areas make up
about 15 percent of the total acreage.

Permeability is moderately rapid in the Reiff soil.
Available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is slow, and
the hazard of water erosion is slight. The rate of water
intake in irrigated areas is 1.5 inches per hour. The
hazard of soil blowing is slight. The seil is subject to
occasional, very brief or brief periods of flooding from
Drecember through April.

Most areas are used for dryland grain crops. A few
areas are used for irrigated crops. This unit may
provide wetland functions and values. These should be
considered in plans for enhancement of wildlife habitat
or land use conversion.

Where this unit is used for dryland grain crops, the
main limitation is low rainfall during the growing season.
The occasional flooding is a hazard. Because the
amount of precipitation is not sufficient for annual
cropping, the best suited cropping system is one that
includes small grain and summer fallow. The risk of
flooding can be reduced by levees and diversions.
Maintaining crop residue on or near the surface helps to
prevent excessive runoff and soil blowing and helps to
maintain tilth and the organic matter content.

This unit is suited to irrigated row and field crops.
The occasional flooding is a hazard. The risk of flooding
can be reduced by levees and diversions. Furrow,
border, and sprinkler irrigation systems are suitable.
Maintaining crop residue on or near the surface helps to
prevent excessive runoff and soil blowing and helps to
maintain the rate of water intake and the organic matter
content,

This map unit is in capability units llw-2 (MLRA-17},
irrigated, and IVw-2 (MLRA-17), nonirrigated. It is in
vegetative soil group A.

223—Reiff loam, 0 to 2 percent slopes. This very
deep, well drained, nearly level soil is on alluvial fans. It
formed in alluvium derived from mixed rock sources.
Elevation is 50 to 300 feet. The average annual
precipitation is about 10 inches, the average annual air
temperature is about 60 degrees F, and the average
frost-free period is about 270 days.

Typically, the surface layer is grayish brown loam
about 7 inches thick. The upper 48 inches of the
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underlying material is brown and grayish brown,
stratified fine sandy loam, loamy sand, and loamy fine
sand. The lower part to a depth of 60 inches is pale
brown loam. in some areas the surface layer is sandy
loam.

Included in this unit are small areas of Capay,
Stomar, and Zacharias soils in the slightly lower
landscape positions. Alsa included, in landscape
positions similar to those of the Reiff soil, are small
areas of moderately coarse textured soils that have a
surface layer of gravelly or cobbly sandy loam and
moderaiely coarse textured soils that have medium
textured or moderately fine textured layers below a
depth of 30 inches. Included areas make up about 15
percent of the total acreage.

Permeability is moderately rapid in the Reiff soil.
Available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is slow, and
the hazard of water erosion is slight. The rate of water
intake in irrigated areas is 1.5 inches per hour. The
hazard of soil blowing is slight. The soil is subject to
rare flooding, which occurs during years of abnormally
high precipitation.

Most areas of this unit are used for irrigated crops or
orchards. A few areas are used for dryland grain crops
or for homesite development.

This unit is suited to irrigated row, field, and archard
crops. It has few limitations. Furrow, border, and
sprinkler irrigation systems are suitable. Maintaining
crop residue on or near the surface helps to prevent
excessive runoff and soil blowing and helps ta maintain
the rate of water intake and the organic matter content.

Where this unit is used for dryland grain crops, the
main limitation is low rainfall during the growing season.
Because the amount of precipitation is not sufficient for
annual cropping, the best suited cropping system is one
that includes small grain and summer fallow.
Maintaining crop residue on or near the surface helps to
prevent excessive runoff and helps to maintain tilth and
the organic matter content.

If this unit is used for homesite development, general
management considerations include the rare flooding.
Roads and streets should be located above expected
flood levels.

This map unit is in capability units lls-0 (MLRA-17),
irrigated, and IVs-0 {(MLRA-17), nonirrigated. It is in
vegetative soil group A.

224—Rindge mucky silt loam, partially drained, 0
to 2 percent slopes, overwashed. This very deep, very
poorly drained, nearly level soil is on deitas. It formed in
hydrophytic plant remains derived from reeds and tules
and in alluvium derived from mixed rock sources.
Levees, drainage ditches, and pumping of the water
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table alter the drainage of this soil. Elevation is 20 feet
below sea level to 5 feet above. The average annual
precipitation is about 14 inches, the average annual air
temperature is about 60 degrees F, and the average
frost-free period is about 270 days.

Typically, the surface layer is very dark gray mucky
silt loam about 12 inches thick. The underlying material
to a depth of 60 inches is black and very dark brown
mucky peat. In some areas the surface layer is mucky
loam or muck.

included in this unit are small areas of Kingile and
Venice soils in landscape positions similar to those of
the Rindge soil. Also included are small areas of Peltier
and Ryde soils on the slightly higher parts of the
landscape. Included areas make up about 15 percent of
the total acreage.

Permeability is rapid in the Rindge soil. Available
water capacity is very high. The effective rooting depth
of the crops commonly grown in the county is limited by
an apparent water table that is regulated at a depth of 3
to 4 feet by pumping. This soil is subject to subsidence.
Runoff is very siow, and the hazard of water erosion is
slight. The rate of water intake in irrigated areas is 4.0
inches per hour. The hazard of soil blowing is
moderate. The soil is subject to rare flooding, which
occurs during years of abnormally high precipitation.

Most areas are used for irrigated crops. This unit
may provide wetland functions and values. These
should be considered in plans for enhancement of
wildlife habitat or land use conversion.

This unit is suited to irrigated row and field crops.
The main limitations are subsidence and the high water
table. General management considerations include the
hazard of soil blowing. Because this soil is subject to
differential subsidence, frequent leveling of the fields is
needed to improve the efficiency of irrigation. Areas
adjacent to levees are subject to lateral seepage in wet
years when the water level is high. Careful applications
of irrigation water are needed to prevent the buildup of
a high water table. Large ditches and small spud
ditches provide subirrigation and improve drainage.
Subirrigation, furrow, border, and sprinkler systems are
suitable. Where a subirrigation system is used, the
water table is raised 1o a depth of 1 foot at planting time
and then is slowly lowered during the growing season
until it is at a depth of about 5 feet at harvest time.
When the wind velocity is high in spring, the hazard of
soil blowing can be reduced by properly managing all
crop residue and by minimizing tillage. Levees should
be checked periodically, and a proper maintenance
program should be developed.

This map unit is in capability units Illw-10 (MLRA-16),
irrigated, and 1Vw-10 (MLBA-16), nonirrigated. 1t is in
vegetative soil group E.
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225—Rindge muck, partially drained, 0 to 2
percent slopes. This very deep, very poorly drained,
nearly level soil is on deltas. 1t formed in hydrophytic
plant remains derived from reeds and tules and in
alluvium derived from mixed rock sources. Levees,
drainage ditches, and pumping of the water table alter
the drainage of this scil. Elevation is 20 feet below sea
level to 5 feet above. The average annual precipitation
is about 14 inches, the average annual air temperature
is about 60 degrees F, and the average frost-free period
is about 270 days.

Typically, the surface layer is very dark gray muck
about 13 inches thick. The underlying material to a
depth of 60 inches is very dark brown and very dark
gray mucky peat. In some areas the surface layer is
mucky clay loam or mucky loam.

Included in this unit are small areas of Kingile and
Venice soils in landscape positions similar to those of
the Rindge soil. Also included are small areas of Peltier
and Ryde soils on the slightly higher parts of the
landscape. Included areas make up about 15 percent of
the total acreage.

Permeability is rapid in the Rindge soil. Available
water capacity is very high. The effective rooting depth
of the crops commonly grown in the county is limited by
an apparent water table that is regulated at a depth of 3
10 4 feet by pumping. This soil is subject to subsidence.
Runoff is very slow, and the hazard of water erosion is
slight. The rate of water intake in irrigated areas is 4.0
inches per hour. The hazard of soil blowing is severe.
The soil is subject to rare flooding, which accurs during
years of abnormally high precipitation.

Most areas are used for irrigated crops. This unit
may provide wetland functions and values. These
should be considered in plans for enhancement of
wildlife habitat or land use conversion.

This unit is suited to irrigated row and field crops.
The main limitations are subsidence and the high water
table. General management considerations include the
severe hazard of soil blowing. Because this soil is
subject to differential subsidence, frequent leveling of
the fields is needed to improve the efficiency of
irrigation. Areas adjacent to levees are subject to lateral
seepage in wet years when the water level is high.
Careful applications of irrigation water are needed to
prevent the buildup of a high water table. Large ditches
and small spud ditches provide subirrigation and
improve drainage. Subirrigation, furrow, border, and
sprinkler systems are suitable. Where a subirrigation
system is used, the water table is raised to a depth of 1
foot at planting time and then is slowly lowered during
the growing seascon until it is at a depth of about 5 feet
at harvest time. When the wind velocity is high in
spring, the hazard of soil blowing can be reduced by
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properly managing all crop residue and by minimizing
tillage. Levees should be checked periodically, and a
proper maintenance program should be developed.

This map unit is in capability units llw-10 (MLRA-16),
irrigated, and [Vw-10 {MLRA-186), nonirrigated. It is in
vegetative soil group E.

226—Rioblancho clay loam, drained, 0 to 2 percent
slopes. This somewhat poerly drained, nearly level soil
is on basin rims. It is moderately deep to a hardpan. It
formed in alluvium derived from mixed rock sources.
Mottles in the profile indicate a somewhat poorly
drained soil; however, drainage has been improved by
levees and reclamation projects. Elevation is sea level
to 30 feet. The average annual precipitation is about 14
inches, the average annual air temperature is about 60
degrees F, and the average frost-free period is about
270 days.

Typically, the surface layer and the upper part of the
subsoil are gray, mottled clay lcam about 16 inches
thick. The next 12 inches of the subsoil is variegated
light gray and very pale brown, mottled clay loam. The
next 11 inches is variegated very pale brown and light
yellowish brown, mottled sandy loam. The lower part to
a depth of 80 inches is a variegated light gray and light
yellowish brown, strongly cemented hardpan. The soil is
calcareous below a depth of 7 inches. In some areas
the surface layer is loam.

Included in this unit are small areas of Guard and
Ryde soils in the slightly lower landscape positions and
Stockton and Devries soils in the slightly higher
positions. Also included, in landscape positions similar
to those of the Rioblancho soil, are small areas of
Columbia soits, moderately fine textured soils that have
a hardpan below a depth of 40 inches, and soils that do
not have a hardpan within a depth of 60 inches.
Included areas make up about 15 percent of the total
acreage.

Permeability is moderately slow in the Rioblancho
soil. Available water capacity is moderate. The effective
rooting depth is limited by the hardpan at a depth of 20
to 40 inches. The water table has been lowered to a
depth of more than & feet through drainage systems
that require continual maintenance, but water may be
perched above the hardpan after periods of heavy
rainfall or irrigation. Runoff is slow, and the hazard of
water erosion is slight. The rate of water intake in
irrigated areas is 0.5 inch per hour. The soil is subject
to rare flooding, which occurs during years of
abnormally high precipitation.

Most areas are used for irrigated crops. A few areas
are used as irrigated pasture or for homesite
development. This unit may provide wetland functions
and values. These should be considered in plans for

Soil Survey

enhancement of wildlife habitat or land use conversion.

This unit is suited to irrigated row and field crops.
The main limitation is depth to the hardpan, which limits
the suitability for deep-rooted plants. Where feasible,
deep ripping of this restrictive layer can help to
overcome this timitation. Careful applications of
irrigation water are needed to prevent the buildup of a
high water table. A drainage system may be needed.
Furrow, border, and sprinkler irrigation systems are
suitable. Returning crop residue to the soil or regularly
adding other organic material improves fertility,
minimizes crusting, and increases the rate of water
intake.

This unit is suited to irrigated pasture. Irrigation water
can be applied by sprinkler and border methods.
Leveling helps to ensure a uniform application of water.
Proper stocking rates, pasture rotation, and restricted
grazing during wet periods help to keep the pasture in
good condition and protect the soil from compaction.

If this unit is used for homesite development, the
main limitations are depth to the hardpan, the
moderately slow permeability, and low strength. The
rare flooding is a hazard. Ripping the hardpan improves
permeability and thus also improves the suitability of the
soil for septic tank absorption fields. The moderately
slow permeability can be overcome by increasing the
size of the absorption field. Properly designing buildings
and roads can offset the limited ability of the soil to
support a load. Houses, roads, and streets should be
constructed above expected flood levels.

This map unit is in capability units llw-8 (MLRA-17),
irrigated, and IVw-8 {MLRA-17), nonirrigated. It is in
vegetative soil group G.

227—Rioblancho-Urban land complex, drained, 0
to 2 percent slopes. This nearly level map unit is on
basin rims. Elevation is 5 to 25 feet. The average
annual precipitation is about 14 inches, the average
annual air temperature is about 60 degrees F, and the
average frost-free period is about 270 days.

This unit is 50 percent Rioblancho clay loam and 35
percent Urban land. The components of this unit occur
as areas so intricately intermingled that it was not
practical to map them separately at the scale used.

Included in this unit are small areas of Egbert soils in
the slightly lower landscape positions. Also included, in
landscape positions similar to those of the Ricblancho
soil, are small areas of Stockten and Jacktone soils and
small areas of moderately fine textured soils that have a
hardpan below a depth of 40 inches. Included areas
make up about 15 percent of the total acreage.

The Rioblancho soil is moderately deep to a hardpan
and is somewhat poorly drained. It formed in alluvium
derived from mixed rock sources. Mottles in the profile
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indicate a somewhat poorly drained soil; however,
drainage has been improved by levees and reclamation
projects. Typically, the surface layer and the upper part
of the subscil are gray, mottled clay loam about 16
inches thick. The next 12 inches of the subsoil is
variegated light gray and very pale brown, mettled clay
loam. The next 11 inches is variegated very pale brown
and light yellowish brown, mottled sandy loam. The
lower part t¢ a depth of 80 inches is a variegated light
gray and light yellowish brown, strongly cemented
hardpan. The soil is calcareous below a depth of 7
inches. In some areas the surface layer is loam.

Permeability is moderately slow in the Rioblancho
soil. Available water capacity is moderate. The effective
rooting depth is limited by the hardpan at a depth of 20
to 40 inches. The water table has been lowered to a
depth of more than & feet through drainage systems
that require continual maintenance, but water may be
perched abeove the hardpan after periods of heavy
rainfall or irrigation. Runoff is slow, and the hazard of
water erosion is slight. The rate of water intake in
irrigated areas is 0.5 inch per hour. The soil is subject
to rare flooding, which accurs during years of
abnormally high precipitation.

Urban land consists of areas covered by roads,
driveways, sidewalks, parking lots, buildings, and other
structures. The soil material under the impervious
surface is similar to that of Rioblancho clay loam.

Most areas are used for urban development. A few
areas are used for irrigated crops. This unit may
provide wetland functions and values. These should be
considered in plans for enhancement of wildlife habitat
or land use conversion.

Where the Rioblancho soil is used for urban
development, the main limitations are depth to the
hardpan, the moderately slow permeability, and low
strength. The rare flooding is a hazard. Ripping the
hardpan improves permeability and thus also improves
the suitability of the soil for septic tank absorption fields.
The moderately slow permeability can be overcome by
increasing the size of the absorption field. Properly
designing buildings and roads can offset the limited
ability of the soil to support a load. Houses, roads, and
streets should be constructed above expected flood
levels.

The Rioblancho soil is suited to irrigated row and
field crops. The main limitation is depth to the hardpan,
which limits the suitability for deep-rooted plants. Where
feasible, deep ripping of this restrictive layer can help to
overcome this limitation. Careful applications of
irrigation water are needed to prevent the buildup of a
high water table. A drainage system may be needed.
Furrow, border, and sprinkler irrigation systems are
suitable. Returning crop residue to the scil or regularly
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adding other organic material improves fertility,
minimizes crusting, and increases the rate of water
intake.

The Rioblancho scil is in capability units |/lw-8
{MLRA-17), irrigated, and [Vw-8 (MLRA-17},
nonirrigated. It is in vegetative soil group G. The Urban
land is not assigned a capability classification or a
vegetative soil group.

228—Rocklin sandy loam, 2 to § percent slopes.
This moderately well drained, undulating soil is on
dissected terraces. It is mederately deep to a hardpan.
It formed in old alluvium derived from granitic rock
sources. The native vegetation is mainly annual
grasses, forbs, and scattered California white oak.
Slopes occur as a complex of plane and convex side
slopes and concave drainageways. Elevation is 80 to
300 feet. The average annual precipitation is about 16
inches, the average annual air temperature is about 61
degrees F, and the average frost-free period is about
275 days.

Typically, the surface layer and the upper part of the
subsoil are pale brown and light brown sandy loam
about 25 inches thick. The next 11 inches of the subsoil
is light brown sandy clay loam. The lower part is a light
brown, indurated hardpan about 4 inches thick. The
underlying material to a depth of 80 inches is reddish
yellow, dense, weakly cemented sandy loam. In some
areas the surface layer is loam.

Included in this unit are small areas of Cometa,
Montpellier, and Redding soils on the slightly higher
terraces, San Joaquin soils on the slightly lower
terraces, and moderately coarse textured soils that
have a hardpan at a depth of less than 20 inches and
are in landscape positions similar to those of the
Rocklin soil. Also included are small areas of Rocklin
soils that have slopes of 0 to 2 percent or 5 to 15
percent. The areas where slopes are 0 to 2 percent are
on toe slopes, and the areas where slopes are 5to 15
percent are on narrow embankments. Included areas
make up about 15 percent of the total acreage.

Permeability is moderate in the Rocklin soil. Available
water capacity is low. The effective rooting depth is
limited by the hardpan at a depth of 20 to 40 inches.
Water is briefly perched above the hardpan after
periods of heavy rainfall or irrigation. Runoff is slow or
medium, and the hazard of water erosion is slight or
moderate. The rate of water intake in irrigated areas is
1.5 inches per hour.

Most areas of this unit are used for livestock grazing
or dryland grain crops. A few areas are used for
irrigated vineyards, irrigated pasture, or homesite
development.

Where this unit is used for livestock grazing, general
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management considerations include saturated soil
conditions in concave areas following rainy periods. The
characteristic plant community is mainly soft chess,
ripgut brome, wild oat, and filaree. Grazing should be
delayed until the soil is firm enough to withstand
trampling by livestock and the more desirable forage
plants have had an opportunity to set seed.

Where this unit is used for dryland grain crops, the
matin limitation is low rainfall during the growing season.
General management considerations include the hazard
of erosion. Because the amount of precipitation is not
sufficient for annual cropping, the best suited cropping
system is one that includes small grain and summer
fallow. All tillage should be on the contour or across the
slope. Leaving crop residue on or near the surface
helps to conserve moisture, maintain tilth, and control
erosion.

This unit is suited to irrigated vineyard crops. The
main limitations are depth to the hardpan and the low
available water capacity. Generai management
cansiderations include the hazard of ercsion. The
hardpan limits the suitability for deep-rooted crops.
Where feasible, deep ripping of this restrictive layer can
help to overcome this limitation. A tillage pan forms
easily if the soil is tilled when wet. Chiseling or
subsoiling breaks up the pan. Because the soil is
droughty, applications of irrigation water should be light
and frequent. Sprinkler and drip irrigation systems are
suitable. They permit an even, controlled application of
water, help to prevent excessive runoff, and minimize
the risk of erosion. All tilage should be on the contour
or across the slope. If the soil is plowed in fall, runoff
and erosion can be controlled by applying fertilizer and
seeding a cover crop. Returning crop residue to the soil
or regularly adding other organic material improves
fertility, minimizes crusting, and maintains the rate of
water intake.

This unit is suited to irrigated pasture. The main
limitation is the tow available water capacity. General
management considerations include the hazard of
erosion. Because the soil is droughty, applications of
irrigation water should be light and frequent. The water
can be applied by sprinkler and border methods.
Seedbed preparation should be on the contour or
across the slope where practical. Proper stocking rates,
pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
protect the soil from erosion.

If this unit is used for homesite development, the
main limitation is depth to the hardpan. General
management considerations include the hazard of
erosion. Ripping the hardpan improves permeability and
thus also improves the suitability of the soil for septic
tank absorption fields. Excavation for roads and
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buildings increases the hazard of erosion.

This map unit is in capability units ille-8 {MLRA-17),
irrigated, and 1Ve-8 (MLRA-17), nonirrigated. It is in
vegetative soil group G.

229—Rocklin fine sandy loam, 0 to 2 percent
slopes. This moderately well drained, nearly level soil is
on dissected terraces that have been leveled. It is
moderately deep to a hardpan. It formed in old alluvium
derived from granitic rock sources. In most areas slopes
originally were 2 to 5 percent before extensive land
ieveling. Elevation is 80 to 250 feet. The average
annual precipitation is about 16 inches, the average
annual air temperature is about 61 degrees F, and the
average frost-free period is about 275 days.

Typically, the surface layer and the upper part of the
subsoil are pale brown and light brown fine sandy loam
about 25 inches thick. The next 11 inches of the subsoil
is light brown sandy clay loam. The lower part is a light
brown, indurated hardpan about 4 inches thick. The
underlying material to a depth of 60 inches is reddish
yellow, dense, weakly cemented sandy loam. In some
areas the surface layer is loam.

Included in this unit are small areas of Bruella and
San Joagquin soils on terraces and Hicksville soils in
drainageways. Also included, in landscape positions
similar to those of the dominant Rocklin soil, are
moderately coarse textured soils that have a hardpan at
a depth less than 20 inches, small areas of Rocklin
soils that have slopes of 2 to 5 percent, and moderately
coarse texiured soils that have a hardpan at a depth of
more than 40 inches. Included areas make up about 15
percent of the total acreage.

Permeability is moderate in the Rocklin soil. Available
water capacity is low. The effective rooting depth is
limited by the hardpan at a depth of 20 to 40 inches.
Water is briefly perched above the hardpan after
periods of heavy rainfall or irrigation. Runoff is very
slow, and the hazard of water erosion is slight. The rate
of water intake in irrigated areas is 1.5 inches per hour.

Most areas of this unit are used for irrigated crops,
irrigated pasture, or homesite development.

This unit is suited to irrigated row, field, and vineyard
crops. The main limitations are depth to the hardpan
and the low available water capacity. The hardpan limits
the suitability for deep-rooted crops. Where feasible,
deep ripping of this restrictive layer can help to
overcome this limitation. Because the soil is droughty,
applications of irrigation water should be light and
frequent. Furrow, sprinkler, and drip irrigation systems
are suitable. Returning crop residue to the soil or
regularly adding other organic material improves fertility,
minimizes crusting, and maintains the rate of water
intake.
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This unit is suited to irrigated pasture. The main
limitation is the low available water capacity. Because
the soit is droughty, applications of irrigation water
should be light and frequent. The water can be applied
by sprinkler and border methods. Leveling helps to
ensure a uniform application of water. Proper stocking
rates, pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
protect the soil from compaction.

If this unit is used for homesite development, the
main limitation is depth to the hardpan. Ripping the
hardpan improves permeability and thus also improves
the suitability of the soil for septic tank absorption fields.

This map unit is in capability units (lis-8 (MLRA-17},
irrigated, and 1¥s-8 (MLRA-17), nonirrigated. It is in
vegetative soil group G.

230—Ryde clay loam, partially drained, 0 to 2
percent slopes. This very deep, very poorly drained,
nearly level soil is on flood plains and deltas. It formed
in hydrophytic plant remains and in alluvium derived
from mixed rock sources. Mottles in the profile indicate
a very poorly drained soil; however, drainage has been
improved by levees and reclamation projects. Elevation
is 15 feet below sea level to 5 feet above. The average
annual precipitation is about 14 inches, the average
annual air temperature is about 60 degrees F, and the
average frost-free period is about 270 days.

Typically, the surface layer is grayish brown and dark
gray, mottied clay loam about 24 inches thick. The
underlying material to a depth of 63 inches is very dark
gray and dark grayish brown, stratified mucky clay
loam, silty clay loam, and muck. In some areas the
surface layer is mucky clay loam or silty clay loam.

Included in this unit are small areas of Egbert,
Guard, and Peltier soils in landscape positions similar to
those of the Ryde soil and Scribner soils on the slightly
higher parts of the landscape. Also included are small
areas of Itano, Kingile, and Rindge soils in the slightly
lower landscape positions. Included areas make up
about 15 percent of the total acreage.

Permeability is moderately slow in the Ryde sail.
Available water capacity is very high. The effective
rooting depth of the crops commoniy grown in the
county is limited by an apparent water table that is
requlated at a depth of 3 to 4 feet by pumping. This soil
is subject to subsidence. Runoff is very slow, and the
hazard of water erosion is slight. The rate of water
intake in irrigated areas is 0.5 inch per hour. The
hazard of soil blowing is moderate. The soil is subject
to rare flooding, which occurs during years of
abnormally high precipitation.

Most areas are used for irrigated crops. This unit
may provide wetland functions and values. These
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should be considered in plans for enhancement of
wildlife habitat or land use conversion.

This unit is suited to irrigated row and field crops.
The main limitations are subsidence and the high water
table. General management considerations include the
hazard of soil blowing. Because this soil is subject to
differential subsidence, frequent leveling of the fields is
needed to improve the efficiency of irrigation. Areas
adjacent to levees are subject to lateral seepage in wet
years when the water level is high. Careful applications
of irrigation water are needed to prevent the buildup of
a high water table. Large ditches and small spud
ditches provide subirrigation and improve drainage.
Subirrigation, furrow, barder, and sprinkler systems are
suitable. Where a subirrigation system is used, the
water table is raised to a depth of 1 foot at planting time
and then is slowly lowered during the growing season
until it is at a depth of about 5 feet at harvest time.
When the wind velocity is high in spring, the hazard of
sail blowing can be reduced by properly managing all
crop residue and by minimizing tillage. Levees should
be checked periodically, and a proper maintenance
program should be developed.

This map unit is in capability units Illw-2 (MLRA-16},
irrigated, and IVw-2 (MLRA-16), nonirrigated. It is in
vegetative soil group E.

231—Ryde silty clay loam, organic substratum,
partially drained, 0 to 2 percent slopes. This very
deep, very poorly drained, nearly level soil is on flood
plains and deltas. It formed in hydrophytic plant remains
and in alluvium derived from mixed rock sources.
Mottles in the profile indicate a very poorly drained soil;
however, drainage has been improved by levees and
reclamation projects. Elevation is 15 feet below sea
level to 5 feet above. The average annual precipitation
is about 14 inches, the average annual air temperature
is about 60 degrees F, and the average frost-free period
is about 270 days.

Typically, the surface layer is grayish brown and dark
gray, mottled silty clay loam about 24 inches thick. The
upper 16 inches of the underlying material is very dark
gray and dark grayish brown, mottled silty clay loam.
The lower part to a depth of 60 inches is black mucky
peat. in some areas the surface layer is mucky clay
loam or mucky silty clay loam.

Included in this unit are small areas of Kingile,
Rindge, Venice, and Wehile soils in the slightly lower
landscape positions. Also included are small areas of
moderately fine textured soils that have an organic
substratum at a depth of 30 to 40 inches. Included
areas make up about 15 percent of the total acreage.

Permeability is moderately slow in the upper part of
the Ryde soil and rapid in the organic substratum.
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Available water capacity is very high. The effective
rooting depth of the crops commonly grown in the
county is limited by an apparent water table that is
regulated at a depth of 3 to 4 feet by pumping. Depth to
the organic substratum ranges from 40 to 60 inches.
Runoff is very slow, and the hazard of water ergsion is
slight. The rate of water intake in irrigated areas is 0.3
inch per hour. The hazard of soil blowing is moderate.
The soil is subject to rare flooding, which occurs during
years of abnormally high precipitation.

Most areas are used for irrigated crops. This unit
may provide wetland functions and values. These
should be considered in plans for enhancement of
wildlife habitat or land use conversion.

This unit is suited to irrigated row and field crops.
The main limitations are subsidence and the high water
table. General management considerations include the
hazard of soil blowing. Because this soil is subject to
differential subsidence, frequent leveling of the fields is
needed to improve the efficiency of irrigation. Areas
adjacent to levees are subject to lateral seepage in wet
years when the water level is high. Careful applications
of irrigation water are needed to prevent the buildup of
a high water table. Large ditches and small spud
ditches provide subirrigation and improve drainage.
Subirrigation, furrow, border, and sprinkler systems are
suitable. Where a subirrigation system is used, the
water table is raised to a depth of 1 foot at planting time
and then is slowly lowered during the growing season
until it is at a depth of about 5 feet at harvest time.
When the wind velocity is high in spring, the hazard of
soil blowing can be reduced by properly managing all
crop residue and by minimizing tillage. Levees should
be checked periodically, and a proper maintenance
program should be developed.

This map unit is in capability units Illw-2 (MLRA-16),
irrigated, and IVw-2 (MLRA-18), nanirrigated. It is in
vegetative soil group E.

232—Ryde clay loam, sandy substratum, partially
drained, 0 to 2 percent slopes. This very deep, very
poorly drained, nearly level soil is on flood plains and
deltas. It formed in alluvium derived from mixed rock
sources and in hydrophytic plant remains. Mottles in the
profile indicate a very poorly drained soil; however,
drainage has been improved by levees and reclamation
projects. Elevation is 15 feet below sea leve! to 5 feet
above. The average annual precipitation is about 14
inches, the average annual air temperature is about 60
degrees F, and the average frost-free period is about
270 days.

Typically, the surface layer is grayish brown and dark
gray, mottled clay loam about 24 inches thick. The
upper 16 inches of the underlying material is dark gray
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and grayish brown, mottled silty clay loam. The lower
part to a depth of 60 inches is light gray, stratified
loamy fine sand and loamy sand. In some areas the
surface layer is mucky clay loam or silty clay loam.

Included in this unit are small areas of Egbert,
Merritt, Piper, and Valdez soils; Ryde soils that have
stratified medium textured or moderately fine textured
material below a depth of 40 inches; and moderately
fine texiured soils that have a coarse textured
substratum at a depth of 30 to 40 inches. All of these
included soils are in landscape positions similar to
those of the dominant Ryde scil. Also included are Dello
and Kingile soils in the slightly lower landscape
positions. Included areas make up about 15 percent of
the total acreage.

Permeability is moderately slow in the upper part of
the Ryde soil and rapid in the sandy substratum.
Available water capacity is high. The effective rooting
depth of the crops commonly grown in the county is
limited by an apparent water table that is regulated at a
depth of 3 to 4 feet by pumping. Depth to the sandy
substratum ranges from 40 to 60 inches. The sail is
subject to subsidence. Runoff is very slow, and the
hazard of water erosion is slight. The rate of water
intake in irrigated areas is 0.5 inch per hour. The
hazard of soil blowing is moderate. The soil is subject
to rare flooding, which occurs during years of
abnormally high precipitation.

Most areas are used for irrigated crops. This unit
may provide wetland functions and values. These
should be considered in plans for enhancement of
wildlife habitat or land use conversion.

This unit is suited to irrigated row and field crops.
The main limitations are subsidence and the high water
table. General management considerations include the
hazard of soil blowing. Because this soil is subject to
differential subsidence, frequent leveling of the fields is
needed to improve the efficiency of irrigation. Areas
adjacent to levees are subject to lateral seepage in wet
years when the water level is high. Careful applications
of irrigation water are needed to prevent the buildup of
a high water table. Large ditches and small spud
ditches provide subirrigation and improve drainage.
Subirrigation, furrow, border, and sprinkler systems are
suitable. Where a subirrigation system is used, the
water table is raised to a depth of 1 foot at planting time
and then is slowly lowered during the growing season
until it is at a depth of about 5 feet at harvest time.
When the wind velocity is high in spring, the hazard of
soil blowing can be reduced by properly managing all
crap residue and by minimizing tillage. Levees should
be checked periodically, and a proper maintenance
program should be developed.

This map unit is in capability units lllw-2 (MLRA-16),
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irrigated, and IVw-2 (MLRA-16}, nonirrigated. [t is in
vegetative soil group E.

233—Ryde-Peltier complex, partially drained, 0 to
2 percent slopes. These nearly level soils are on flood
plains and deltas. Levees, drainage ditches, and
pumping of the water table alter the drainage of these
soils. Elevation is 15 feet below sea level to 5 teet
above. The average annual precipitation is about 14
inches, the average annual air temperature is about 60
degrees F, and the average frost-free period is about
270 days.

This unit is 50 percent Ryde clay lcam and 35
percent Peltier mucky clay loam. The components of
this unit occur as areas so intricately intermingled that it
was not practical to map them separately at the scale
used.

Included in this unit are small areas of Scribner soils
on the slightly higher parts of the landscape and Rindge
and Venice soils on the slightly lower parts. Also
included, in landscape positions similar to those of the
Ryde and Peltier soils, are small areas of Valdez soils
and small areas of moderately fine textured or fine
textured soils that have an organic or coarse textured
substratum below a depth of 40 inches. Included areas
make up about 15 percent of the total acreage.

The Ryde soil is very deep and very poorly drained.
It formed in alluvium derived from mixed rock sources
and in hydrophytic plant remains. Typically, the surface
layer is grayish brown and dark gray, mottled clay loam
about 24 inches thick. The underlying material to a
depth of 63 inches is very dark gray and dark grayish
brown, mottled mucky clay loam and silty clay loam. In
some areas the surface layer is mucky clay loam or silty
clay loam.

Permeability is moderately slow in the Ryde soil.
Available water capacity is very high. The effective
rooting depth of the crops commonly grown in the
county is limited by an apparent water table that is
reguiated at a depth of 3 to 4 feet by pumping. This soil
is subject to subsidence. Runoff is very slow, and the
hazard of water erosion is slight. The rate of water
intake inirrigated areas is 0.5 inch per hour. The
hazard of soil blowing is moderate. The soi! is subject
to rare flooding, which occurs during years of
abnormally high precipitation.

The Peltier soil is very deep and poorly drained. It
formed in hydrophytic plant remains derived from reeds
and tules and in alluvium derived from mixed rock
sources. Typically, the upper 22 inches of the surface
layer is gray and dark gray mucky clay loam. The lower
2 inches is brown and very dark gray silty clay. The
subsoil is very dark gray and grayish brown, mottled
mucky clay loam about 21 inches thick. The underlying
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material to a depth of 60 inches is olive gray, mottled
clay. In some areas the surface layer is silty clay loam
or silty clay.

Permeability is slow in the Peltier soil. Available
water capacity is high or very high. The shrink-swell
potential is high. The effective rooting depth of the
crops commonly grown in the county is limited by an
apparent water table that is regulated at a depth of 3 to
4 feet by pumping. This soil is subject to subsidence.
Runoff is very slow, and the hazard of water erosion is
slight. The rate of water intake in irrigated areas is 1.0
inch per hour. The hazard of soil blowing is moderate.
The soil is subject to rare flooding, which occurs during
years of abnormally high precipitation.

Most areas are used for irrigated crops. This unit
may provide wetland functions and values. These
should be considered in plans for enhancement of
wildlife habitat or land use conversion.

This unit is suited to irrigated row and field crops.
The main limitations are subsidence, the high water
table, and the slow permeability in the Peltier soil.
General management considerations include the hazard
of soil blowing. Because these soils are subject to
differential subsidence, frequent leveling of the fields is
needed to improve the efficiency of irrigation. Areas
adjacent to levees are subject to lateral seepage in wet
years when the water level is high. Careful applications
of irrigation water are needed to prevent the buildup of
a high water table. Large ditches and small spud
ditches provide subirrigation and improve drainage.
Because of the slow permeability in the Peltier soil,
water applications should be regulated so that the water
does not stand on the surface and damage the crops.
Subirrigation, furrow, border, and sprinkler systems are
suitable. Where a subirrigation system is used, the
water table is raised to a depth of 1 foot at planting time
and then is slowly lowered during the growing season
until it is at a depth of about & feet at harvest time.
When the wind velocity is high in spring, the hazard of
soil blowing can be reduced by properly managing all
crop residue and by minimizing tillage. Levees should
be checked periodically, and a proper maintenance
program should be developed.

This map unit is in capability units lllw-2 (MLRA-16),
irrigated, and IVw-2 (MLRA-16), nonirrigated. It is in
vegetative soil group E.

234—Sailboat silt loam, drained, 0 to 2 percem
slopes. This very deep, somewhat poorly drained,
nearly level soil is on flood plains. It formed in alluvium
derived from mixed rock sources. Mottles in the profile
indicate a somewhat poorly drained soil, however,
drainage has been improved by levees and reclamation
projects. Elevation is 5 to 10 feet. The average annual
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precipitation is about 15 inches, the average annual air
temperature is about 60 degrees F, and the average
frost-free period is about 270 days.

Typically, the surface layer is brown silt loam about 8
inches thick. The upper 15 inches of the underlying
material is stratified gray, grayish brown, and brown,
mottled clay loam. The lower part to a depth of 61
inches is dark gray, pale brown, and brown, mottled
silty clay loam. In some areas the surface layer is loam
or sandy loam.

Included in this unit are small areas of Columbia,
Cosumnes, Egbert, and Scribner soils in landscape
positions similar to those of the Sailbeat soil and Tokay
soils on the slightly higher parts of the landscape.
Included areas make up about 15 percent of the total
acreage.

Permeability is moderately slow in the Sailboat soil.
Available water capacity is high. The effective rooting
depth is 60 inches or more. Depth to the water table is
more than & feet, but water may be perched above the
stratified substratum after periods of heavy rainfall or
irrigation. Runoff is slow, and the hazard of water
erosion is slight. The rate of water intake in irrigated
areas is 0.7 inch per hour. The hazard of soil blowing is
slight. The soil is subject to rare flooding, which occurs
during years of abnormally high precipitation.

Most areas are used for irrigated crops. A few areas
are used as irrigated pasture or for homesite
development. This unit may provide wetland functions
and values. These should be considered in plans for
enhancement of wildlife habitat or land use conversion.

This unit is well suited to irrigated row, field, and
vineyard crops. It has few limitations. Furrow, border,
and sprinkler irrigation systems are suitable. Maintaining
crop residue on or near the surface helps to prevent
excessive runoff and soil blowing and increases the rate
of water intake and the organic matter content.

This unit is suited to irrigated pasture. Imrigation water
can be applied by sprinkler and border methods.
Leveling helps to ensure a uniform application of water.
Proper stocking rates, pasture rotation, and restricted
grazing during wet periods help to keep the pasture in
good condition and protect the soil from compaction.

It this unit is used for homesite development, the
main limitations are the moderately stow permeability
and low strength. The rare flooding is a hazard. On
sites for septic tank absorption fields, the moderately
slow permeability can be overcome by increasing the
size of the absorption field. Properly designing buildings
and roads can offset the limited ability of the soil to
support a load. Houses, roads, and streets should be
constructed above expected flood levels.

This map unit is in capability class | (MLRA-17},
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irrigated, and capability unit 1Vc-2 (MLRA-17),
nonirrigated. It is in vegetative soil group A.

235—Sailboat silt loam, drained, 0 to 2 percent
slopes, occasionally flooded. This very deep,
somewhat poorly drained, nearly level sgil is on flood
plains. It formed in alluvium derived from mixed rock
sources. Mottles in the profile indicate a somewhat
poorly drained soil; however, drainage has been
improved by levees and reclamation projects. Elevation
is 5 to 10 feet. The average annual precipitation is
about 15 inches, the average annual air temperature is
about 60 degrees F, and the average frost-free period is
about 270 days.

Typically, the surface layer is brown silt loam about 8
inches thick. The upper 15 inches of the underlying
material is stratified gray, grayish brown, and brown,
mottled clay loam. The lower part to a depth of 61
inches is dark gray, pale brown, and brown, mottled
silty clay loam. in some areas the surface layer is loam
or sandy loam,

Included in this unit are small areas of Columbia,
Cosumnes, Egbert, and Scribner soils in landscape
positions similar to those of the Sailboat soil and Tokay
soils on the slightly higher parts of the landscape.
Included areas make up about 15 percent of the total
acreage.

Fermeability is moderately slow in the Sailboat soil.
Available water capacity is very high. The effective
rocting depth is 60 inches or more. Depth to the water
table is more than 6 feet, but water may be perched
above the stratified substratum after periods of heavy
rainfall or irrigation. Runoff is slow, and the hazard of
water erosion is slight. The rate of water intake in
irrigated areas is 0.7 inch per hour. The hazard of soil
blowing is slight. The seil is subject to occasional, brief
periods of flooding from December through April.

Most areas are used for irrigated crops. A few areas
are used as irrigated pasture or for homesite
development. This unit may provide wetland functions
and values. These should be considered in plans for
enhancement of wildlife habitat or land use conversion.

This unit is suited to irrigated row, field, and vineyard
crops. The main hazard is the occasional flooding. The
risk of flooding can be reduced by levees and
diversions. Furrow, border, and sprinkler irrigation
systems are suitable. Maintaining crop residue on or
near the surface helps to prevent excessive runoff and
soil blowing and increases the rate of water intake and
the organic matter content.

This unit is suited to irrigated pasture. Irrigation water
can be applied by sprinkler and border methods.
Leveling helps to ensure a uniform application of water.
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Proper stocking rates, pasture rotation, and restricted
grazing during wet periods help to keep the pasture in
good condition and protect the soil from compaction.

If this unit is used for homesite development, the
main limitations are the moderately slow permeability
and low strength. The occasional flooding is a hazard.
On sites for septic tank abserption fields, the
moderately slow permeability can be overcome by
increasing the size of the absorption field. Properly
designing buildings and roads can offset the limited
ability of the seil to support a load. Dikes and channels
that have outlets for floodwater can protect buildings
and onsite sewage disposal systems from flooding.

This map unit is in capability units llw-2 (MLRA-17},
irrigated, and IVw-2 (MLRA-17), nonirrigated. It i5 in
vegetative soil group A.

236—5San Joaquin sandy loam, 0 to 2 percent
slopes. This moderately well drained, nearly level soil is
on terraces. It is moderately deep to a hardpan. It
formed in alluvium derived from granitic rock sources.
The native vegetation is mainly annual grasses, forbs,
and scattered California white oak. Slopes are complex,
and the landscape is characterized by hummocky
microrelief, depressions, minor drainageways, and
areas that have been leveled. Meandering
drainageways and closed depressions fill with water to
form vernal pools during the winter in many areas.
Elevation is 20 to 150 feet. The average annual
precipitation is about 14 inches, the average annual air
temperature is about 61 degrees F, and the average
frost-free period is about 275 days.

Typically, the surface layer is brown sandy loam
about 13 inches thick. The upper part of the subsoil is a
claypan of brown clay about 7 inches thick. The lower
part to a depth of 60 inches is a brown and light brown,
indurated hardpan. In some areas the surface layer is
fine sandy loam, loam, or gravelly sandy loam.

Included in this unit are small areas of Bruella and
Rocklin seils on the slightly higher terraces, Jahant soils
in landscape positions similar to those of the San
Joaguin seil, and Madera socils on the slightly higher
parts of the landscape. Also included are small areas of
San Joaquin soils that have slopes of 2 to 5 percent
and are on the slightly higher parts of the landscape,
areas that have as much as 20 inches of overburden,
and areas where most of the soil horizans have been
removed or altered or fragments of hardpan and
claypan materials are within 10 inches of the surface as
a result of land leveling. Included areas make up about
15 percent of the total acreage.

Permeability is very slow in the San Joaquin soil.
Available water capacity is very low. The shrink-swell
potential is high. The effective rooting depth is limited
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by the hardpan at a depth of 20 to 40 inches. Roots are
resiricted to cracks and the faces of peds in the
claypan, which is at a depth of 10 to 20 inches. Water
is briefly perched above the claypan and hardpan after
periods of heavy rainfall or irrigation. Runoff is ponded
in the small vernal pools, is very slow or ponded in
leveled areas, and is slow on the convex slopes. The
hazard of water erosion is slight. The rate of water
intake in irrigated areas is 1.5 inches per hour.

Most areas are used for livestock grazing or for
irrigated pasture, irrigated crops, or vineyards. A few
areas are used for dryland grain crops or homesite
development. This unit may provide wetland functions
and values. These should be considered in plans for
enhancement of wildlife habitat or land use conversion.

Where this unit is used for livestock grazing, general
management considerations include saturated soil
conditions in concave areas following rainy periods. The
characteristic plant community is mainly soft chess,
ripgut brome, foxtail fescue, and filaree. Grazing should
be delayed until the seil is firm enough to withstand
trampling by livestock and the more desirable forage
plants have had an opportunity to set seed.

This unit is suited to irrigated pasture. The main
limitations are the complex slopes and the very low
available water capacity. Leveling helps to ensure a
uniform application of water. Because the soil is
droughty, the applications should be light and frequent.
The water can be applied by sprinkler and border
methods. Proper stocking rates, pasture rotation, and
restricted grazing during wet periods help to keep the
pasture in good condition and protect the soil from
compaction,

This unit is suited to irrigated row, field, and vineyard
crops. The main limitations are the complex slopes,
depth to the very slowly permeable claypan and
hardpan, and the very low available water capacity.
Leveling helps to ensure a uniform application of water.
Because of the restricted permeability, the applications
should be regulated so that the water does not stand on
the surface and damage the crops. The hardpan limits
the suitability for deep-rooted crops. Where feasible,
deep ripping of this restrictive layer can help to
overcome this limitation. A tillage pan forms easily if the
soil is tilled when wet. Chiseling or subsoiling breaks up
the pan. Because the soil is droughty, applications of
irrigation water should be light and frequent. Furrow,
border, and sprinkler irrigation systems are suitable.
Returning crop residue to the sail or regularly adding
other organic material improves fertility, minimizes
crusting, and maintains the rate of water intake.

Where this unit is used for dryland grain crops, the
main limitation is low rainfall during the growing season.
Because the amount of precipitation is not sufficient for
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annual crepping, the best suited cropping system is one
that includes small grain and summer fallow.
Maintaining crop residue on or near the surface helps to
prevent excessive runoff and helps to maintain tilth and
the organic matter content.

If this unit is used for homesite development, the
main limitations are depth to the very slowly permeable
claypan and hardpan, the high shrink-swell potential,
and low strength in the claypan. On sites for septic tank
absorption fields, the very slow permeability can be
overcome by increasing the size of the absorption field,
backfilling the trench with sandy material, and installing
long absorption lines. Ripping the hardpan improves
permeability and thus also improves the suitability of the
soil for septic tank absorption fields. Excavation for
buildings is limited by the hardpan. Properly designing
foundations and footings and diverting runoff away from
buildings help to prevent the structural damage caused
by shrinking and swelling. Properly designing buildings
and roads can offset the limited ability of the soil to
support a load.

This map unit is in capability unit IVs-3 (MLRA-17),
irrigated and nonirrigated. It is in vegetative soil group
D.

237—5an Joaquin sandy loam, 2 to 5 percent
slopes. This moderately well drained, undulating soil is
on dissected terraces. It is moderately deep to a
hardpan. It formed in alluvium derived from granitic rock
sources. The native vegetation is mainly annual
grasses, forbs, and scattered California white oak.
Slopes occur as a complex of plane and convex side
slopes and concave drainageways. Elevation is 20 to
150 feet. The average annual precipitation is about 16
inches, the average annual air temperature is about 61
degrees F, and the average frost-free period is about
275 days.

Typically, the surface layer is brown sandy loam
about 10 inches thick. The upper part of the subsoil is a
claypan of brown clay about 10 inches thick. The lower
part to a depth of 60 inches is a brewn and light brown,
indurated hardpan. In some areas the surface layer is
fine sandy loam.

Included in this unit are small areas of Bruella and
Rocklin soils on the slightly higher terraces, Jahant soils
in landscape positions similar to those of the San
Joaquin soil, Madera soils in the slightly lower positions,
and San Joaquin soils that have siopes of 0 to 2 or 8 to
15 percent. The areas where slopes are 0 to 2 percent
are on toe slopes, and the areas where slopes are 8 to
15 percent are on narrow embankments. Alsc included
are small areas of Redding soils that have slopes of 2
to 8 percent and are on the slightly higher terraces and
moderately coarse textured soils that have a hardpan at
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a depth of 12 to 20 inches and are in landscape
positions similar to those of the San Joaquin soil.
Included areas make up about 15 percent of the total
acreage.

Permeability is very siow in the San Joagquin soil.
Available water capacity is very low. The shrink-swell
potential is high. The effective rooting depth is limited
by the hardpan at a depth of 20 to 40 inches. Roots are
resiricied to cracks and the faces of peds in the
claypan, which is at a depth of 10 to 20 inches. Water
is briefly perched above the claypan and hardpan after
periods of heavy rainfall or irrigation. Runoff is slow or
medium, and the hazard of water erosicn is slight or
moderate. The rate of water intake in irrigated areas is
1.5 inches per hour.

‘Most areas are used for livestock grazing. A few
areas are used for irrigated vineyards, irrigated pasture,
or dryland grain crops. This unit may provide wetland
functions and values. These should be considered in
plans for enhancement of wildlife habitat or land use
conversion,

Where this unit is used for livestock grazing, general
management considerations include saturated soil
conditions in concave areas following rainy periods and
the hazard of erosion. The characteristic plant
community is mainly soft chess, ripgut brome, foxtail
fescue, and filaree. Grazing should be delayed until the
soil is firm enough to withstand trampling by livestock
and the more desirable forage plants have had an
opportunity to set seed. 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.

This unit is suited to irrigated vineyard crops. The
main limitations are depth to the very slowly permeable
claypan and hardpan and the very low available water
capacity. General management considerations include
the hazard of erosion. Because of the restricted
permeability, water applications should be regulated so
that the water does not stand on the surface and
damage the crops. The hardpan limits the suitability for
deep-rooted crops. Where feasible, deep ripping of this
restrictive layer can help to overcome this limitation. A
tillage pan forms easily if the soil is tilled when wet.
Chiseling or subsailing breaks up the pan. Because the
soil is droughty, applications of irrigation water should
be light and frequent. Sprinkler and drip irrigation
systems are suitable. They permit an even, controlled
application of water, help to prevent excessive runoff,
and minimize the risk of erosion. All tillage should be o