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Consult **Contents®* for parts of the publication that will meet your specific needs,
This survey contains useful information for farmers or ranchers, foresters or
7_ agronomists; for planners, community decision makers, engineers, developers,

builders, or homebuyers; for conservationists, recreationists, teachers, or

students; 1o specialists in wildlife management, waste disposal, or pollution centrol



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

Major fieldwork for this soil survey was completed in 1979. Soil names and
descriptions were approved in 1980. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1980. This survey was
made cooperatively by the Soil Conservation Service and the Regents of the
University of California, Agricultural Experiment Station. It is part of the
technical assistance furnished to the Excelsior, Kings River, and Tulare Lake
Resource Conservation Districts.

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 couid
have been shown at a larger scale.

Cover: Area of Nord soils along the Kings River, in the northern part of the survey area.
The area is used mainly for crops including watnuts, apricots, peaches, alfalfa, corn, and
cotton and for dairies.
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Foreword

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

This soil survey is designed for many different users. Farmers, ranchers,
foresters, and agronomists can use it to 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 insure proper performance. Conservationists, teachers,
students, and specialists in recreation, wildlife management, waste disposal,
and pollution contro! can use the survey to help them understand, protect, and
enhance the environment.

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

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

%/lw&:’ X ézaﬂtea cceBE

Eugene E. Andreuccetti
State Conservationist
Soil Conservation Service
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KINGS COUNTY has an area of 892,800 acres, or
about 1,395 square miles. The eastern boundary of the
survey area is near the center of the San Joaquin Valley,
and the southwestern corner extends into the Coast
Range. The survey area is bounded on the east and
north by Tulare County, on the south by Kern and San
Luis Obispo Counties, on the west by Monterey and
Fresno Counties, and on the north by Fresno County.

Most of the soils in the San Joaquin Valley are used
for agriculture. Some areas are used for urban
development. Most areas on the hills and mountains are
used as rangeland. Elevation ranges from about 178 feet
on the Tulare Lake bottom to about 3,473 feet on Table
Mountain.

Four earlier soil surveys that include all or part of the
county have been published. The oldest, which was one
of the first soil surveys made in California by the United
States Department of Agriculture, was the survey of the
Hanford Area published in 1901 (8). Two reconnaissance
surveys have been published—Middle San Joaquin
Valley in 1916 (7) and Upper San Joaquin Valley in 1917
(9). A soil survey of Kings County was made in 1946
(70). The present survey updates all earlier surveys and
provides additional information and larger maps that
show the soils in greater detail.

Descriptions, names, and delineations of soils in this
soil survey do not fully agree with those on soil maps for
adjacent survey areas. Differences are the result of

better knowledge of soils, modifications in series
concepts, intensity of mapping, or the extent of soils
within the survey.

General Nature of the Survey Area

This section provides general information about the
survey area. It discusses history and development;
physiography, relief, and drainage; natural vegetation;
water supply; agriculture; and climate.

History and Development

The Gold Rush of 1849 was the main factor in bringing
settlers to the San Joaquin Valley and to the area that is
now Kings County. Raising cattle and sheep was the
main agricultural enterprise at first, but soon wheat
became the major agricultural product. Construction of
the railroad provided more rapid transportation, and thus
irrigated orchards and vineyards became profitable. With
intensive agriculture development, Kings County began
to assume prominence. The introduction of alfalfa in the
latter part of the nineteenth century stimulated dairying
and helped to diversify agriculture.

Kings County was established in 1893. The three
largest towns in the county are Hanford, the county seat,
and Lemoore and Corcoran. Other towns in the county



are Stratford, Armona, Hardwick, Avenal, and Kettleman
City.

The discovery of oil in the Kettleman Hills added
greatly to the importance and wealth of Kings County.
The towns of Avenal and Kettleman City were formed as
the result of this discovery. Drilling for oil began on these
hills about 1907 (3); however, the wells were relatively
shallow and oil-bearing strata were not reached. In 1928
the first major oil-producing well was brought under
control.

According to the United States Bureau of Census, the
population of Kings County was 35,168 in 1940. By 1960
the population reached 49,954, and by 1980 it was
73,738.

About 95 percent of the land in Kings County is under
private ownership. The remaining acreage is
administered by the city, county, or Federal government.
The land administered by the federal government
consists of that on Lemoore Naval Air Station and that
administered by the Bureau of Land Management.

Electricity and natural gas are supplied to nearly all
parts of the area. Bottled gas is available in the more
isolated areas. Telephone service is supplied to most of
the area, and television, shopping centers, and other
modern conveniences are also available.

Recreation is readily available in Kings County. Rivers,
ponds, and the California Aqueduct provide fishing.
Several county and city parks are also available.

Throughout the county, interstate and state highways
and secondary roads connect smaller communities and
help to speed traffic to major centers. Truck lines and
railroads provide shipping facilities and transportation.

Physiography, Relief, and Drainage

More than three-fourths of the survey area is in the
San Joaquin Valley, and the rest is in the hills and
mountains west of the San Joaquin Valley. The San
Joaquin Valley forms the southern half of the central
valley, which is enclosed on all sides by mountains,
except where the Sacramento and San Joaquin Rivers
enter the San Francisco Bay.

The soils in the part of the survey area that is in the
San Joaquin Valley formed in alluvial material deposited
as a result of runoff from the the Sierra Nevada,
Kettleman Hills and other associated hills, and the
Diablo Range. The drainage into the valley is mainly
from the Sierra Nevada to the east.

The Kings River alluvial fan and flood plain in the
northeastern part of the county were formed from the
deposition of alluvial material from the Sierra Nevada.
The large, nearly level Kings River alluvial fan consists of
material deposited by the Kings River. Its vast surface is
dissected and cut by shallow, meandering sloughs and
creeks. Many of the sloughs have been filled and leveled
and are now farmed. The highest point on the Kings
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River alluvial fan is about 295 feet. Hanford is at an
elevation of about 250 feet.

The Kings River is a major source of water to the
Tulare Lake. This was originally one of the largest lakes
in California; it occupied the entire southeastern one-
third of the county. Its approximate boundary was at an
elevation of about 190 feet and its lowest point was at
178 feet.

Some of the other major sources of water to the
Tulare Lake are the Tule River on the eastern side, the
Kern River on the southern side, Cross Creek on the
northeastern side, and Avenal Creek on the
southwestern side. Other minor streams and creeks
supply runoff to the Tulare Lake in winter but are dry in
summer.

The Tulare Lake has been greatly restricted by dams
and reservoirs in the Sierra Nevada, by levees, and by
diversion of water for irrigation. In some recent years it
has been dry; however, in most years part of the Tulare
Lake Basin is flooded.

Several dams and reservoirs now regulate, to a certain
extent, the flow of water into Kings County. Pine Flat
Dam, constructed on the Kings River, impounds the
waters of Pine Flat Reservoir. Wishon and Courtwright
Reservoirs are also in the Kings River watershed.
Success Dam, constructed on the Tule River, impounds
the waters of Lake Success. Isabella Dam, constructed
on the Kern River, impounds the waters of Isabella Lake.
Terminus Dam, constructed on the Kaweah River,
impounds the waters of Lake Kaweah and affects the
flow of water in Cross Creek.

More than 30 percent of the irrigated soils in Kings
County have a perched water table within 6 feet of the
soil surface. This necessitates installation of some kind
of artificial drainage system.

Ground water recharge occurs from percolation of
water flowing in natural watercourses such as the Kings
River, canals, sloughs, and sinking basins.

The alluvial fans on the western side of the San
Joaquin Valley are nearly level to gently sloping.
Dominant slope of these areas is toward the east. These
fans formed in alluvial material from the Kettleman Hills
and other associated hills.

The Kettleman Hills extend in a northwest-southeast
direction and form the western edge of the San Joaquin
Valley. They are dissected by many intermittent streams.
The highest point in the Kettleman Hills is La Cima,
which is at an elevation of 1,366 feet. The Kettleman
Plain, a long narrow valley, separates the Kettleman Hills
from the Kreyenhagen Hills, the low foothills at the base
of the Diablo Range. Reef Ridge, an upturned
sedimentary rock layer, forms the eastern side of the
Diablo Range (fig. 1). The Diablo Range occupies the
southwestern corner of the county. The highest point is
3,473 feet, on Table Mountain.
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Figure 1.—Reef Ridge, a former horizontal sedimentary rock layer that was upturned, extends in a northwest-southeast direction and
comprises part of the Rock outcrop-Lithic Torriorthents complex, 15 to 75 percent slopes.

Sunflower Valley is 6 miles east of the southwestern In the hills and mountains, the vegetation ranges from
corner of the county. It formed in alluvial material from open areas of annual grasses to areas of dense shrubs
the Diablo Range and the hills west of the Kettleman and trees. During the dry period, in summer and early in
Plain. fall, the hazard of fire in the hills and mountains is

serious. Much of the native vegetation in the county has
Natural Vegetation been replaced by introduced species or has been

eliminated by cultivation and overgrazing.

The valleys originally supported large herds of elk,
antelope, and wild horses that grazed mainly on native
grasses. Even as early as 1844, filaree, an introduced
forb from the Mediterranean region, was widespread and

Most of the valley areas are cultivated and support a
wide variety of irrigated crops. Some natural vegetation
remains in small unreclaimed areas of saline-atkali soils,
particularly areas of soils that have a perched water
table.



well established (75). Marshes and sloughs occupying
the valley floors support large areas of bulrushes or tules
and cattails. Trees and shrubs including cottonwood,
willow, wild rose, elderberry, California blackberry, and
valley oak, are along many of the creeks and rivers.

The natural cover of the unreclaimed saline-alkali soils
consists of stands of red brome, soft chess, foxtail
barley, foxtail fescue, saltgrass, alkali blite, iodinebush,
and saltbush.

Weeds are a serious problem in many cultivated areas.
Bermudagrass provides good forage in irrigated pastures
and makes a durable lawn, but it is a serious concern in
fields of row crops and in vineyards. Other plants that
cause problems are starthistle, nutsedge, sandbur,
morningglory, puncturevine, Russian-thistle, mustard,
fiddleneck, cocklebur, wild sunflower, and johnsongrass.

In the lower hills, where rainfall is low, the vegetation
consists of annual grasses and forbs and a few shrubs.
The main plants are red brome, foxtail fescue, filaree,
and foxtail barley. Many forbs, including such wild
flowers as California poppy, lupine, brodiaea, and
owlclover are conspicuous in spring. On the higher hills
and on mountains, where rainfall is higher, the
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vegetation is dominantly annual grasses, forbs, trees,
and shrubs. The dominant grasses are wild oat and soft
chess. Many forbs, including such wild flowers as
California poppy, lupine, brodiaea, burclover, buttercup,
and owilclover are conspicuous in spring. The principle
trees in the wooded area are blue oak, Digger pine,
juniper, and California scrub oak. Cottonwood, willow,
elderberry, and tree tobacco grow along many streams.
The shrubs consist mainly of chamise, ceanothus,
California sagebrush, manzanita, California yerbasanta,
black sage, and poison-oak.

Water Supply

Water of generally good to excellent quality is provided
to the county by rivers, creeks, reservoirs, an aqueduct,
and canals. The natural source is runoff from the
accumulation of rainfall and snowfall in the Sierra
Nevada. The water flows to the area mainly through the
Kings and Tule Rivers, Cross Creek, and the California
Aqueduct (fig. 2). The rivers supply much of the surface
water used for irrigation and much of the ground water
pumped for irrigation and for domestic and industrial use.

Figure 2.—Junction of Kings River with Blakeley and Tulare Lake Canals. Kings River empties into Tulare Lake, and the two canals border
the approximate historic edge of it. Solis in this area are the somewhat poorly drained Boggs, Grangeville, Houser, Pitco, and
Westcamp solls.
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Some water is conveyed to the western part of the
San Joaquin Valley through the California Aqueduct.
Water is diverted from the aqueduct to irrigation districts.
These districts distribute the water to farmers in the
county.

The construction of Pine Flat, Success, Terminus, and
Isabella Dams has helped to control flooding. The dams
also help to regulate the use of surface water and
ground water.

In the hills and mountains, water is obtained from
seasonally intermittent streams, from springs, and from
shallow wells in pockets of alluvium or highly weathered
rock. Earthen dams have been constructed in
drainageways throughout the hills and mountains to
intercept and impound water for use by livestock and
wildlife.

Agriculture

The combination of suitable soils, a plentiful supply of
water for irrigation, and a long growing season have
made possible the development of highly specialized,
intensive farming in the survey area.

Much of the income in the area comes from crops.
Field crops grown in the county include cotton, alfalfa,
barley, wheat, safflower, corn, sorghum, irrigated pasture,
sugar beets, soybeans, and rice. Alfalfa, wheat, and
barley are also grown for seed production. Field crops
are intermingled in places with fruit and nut crops.

Fruit and nut crops are grown on the Kings River
alluvial fan and the upper alluvial fans on the western
side of San Joaquin Valley. These crops include
pistachios, peaches, grapes, almonds, walnuts, plums,
nectarines, olives, and apricots.

Vegetable crops grown in the county include lettuce,
tomatoes, cantalopes, onions, watermelons, cauliflower,
broccoli, carrots, peppers, cabbage, squash, brussels
sprouts, and string beans.

Nurseries in the county produce a wide variety of
landscaping plants, deciduous trees, and grape vines.

Livestock, fish, and poultry raised in the county include
cattle, turkeys, sheep, hogs, chickens, and catfish.

The dairy industry plays an important role in the
county. The county ranks among the top ten counties in
California in milk production.

Climate

By J.L. Hatfield, biometeorologist, University of California.

The survey area is characterized by a warm desert
climate. Temperatures during the summer often exceed
100 degrees F, and temperatures rarely are less than 32
degrees. The growing season is long. Precipitation
ranges from 6.2 to 8.1 inches in the part of the county in
the San Joaquin Valley, and it ranges from 6.2 to 18
inches in the hills and mountains. Most of the
precipitation is received in winter.

The climate of the area is typified by data from the
Hanford and Kettleman weather stations.

Kettleman Station is in the southern part of the area,
and Hanford Station is near the center of the valley.
Temperatures for both locations are shown in table 1.
Throughout the year the average temperature at Hanford
varies from 45 degrees in January to 80 degrees in July;
at Kettieman it varies from 47 degrees in January to 85
degrees in July. The typical diurnal range is 30 degrees
throughout the year.

Soil temperatures have not been recorded in the area,
but the soils are quite warm near the surface. Values for
bare soil should be near or above air temperature for the
4-inch (10-centimeter) depth. The exact temperature
depends on the soil cover and soil moisture content.
Diurnal range of temperatures and the maximum and
minimum values decrease with depth; the largest change
can be expected in the upper 20 inches (50 centimeters)
of the soil profile.

The differences between the northern and the
southern ends of the county are best shown by the
differences in the frost probabilities (table 2).
Temperatures of 28 degrees are not recorded frequently
enough at Kettleman to calculate the probability of
occurrence above 50 percent.

The amount of precipitation received in the county is
small (table 1). The largest amounts occur in January,
and about 90 percent of the total rainfall is received
between November and April. Rainfall is rare in summer,
and it is usually associated with tropical storms.

The probability of receiving particular amounts of
precipitation is shown in (table 3). Snowfall is rarely
recorded in the county, and when it falls it is generally
light and melts quickly.

Winds in the county are from a northerly direction, and
they are generally less than 10 miles per hour.

How This Survey Was Made

This survey was made to provide information about the
soils and miscellaneous areas in the survey area. The
information includes a description of the soils and
miscellaneous areas and their location and a discussion
of their suitability, limitations, and management for
specified uses. Soil scientists observed the steepness,
length, and shape of the 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 soil
formed. The unconsolidated material is devoid of roots
and other living organisms and has not been changed by
other biologic activity.

The soils and miscelianeous areas in the survey area
are in an orderly pattern that is related to the geology,



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

Individual soils on the landscape commonly merge
gradually onto one another as their characteristics
gradually change. To construct an accurate map,
however, soil scientists must determine the boundaries
between the soils. They can observe only a limited
number of soil profiles. Nevertheless, these
observations, supplemented by an understanding of the
soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to
determine the boundaries.

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

in the same taxonomic class in other areas so that they
could confirm data and assemble additional data based
on experience and research.

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

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

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



General Soil Map Units

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

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

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

The general map units in this survey have been
grouped into general kinds of landscape for broad
interpretive purposes. Each of the broad groups and the
map units in each group are described in the following
pages.

Soils on the Diablo Range

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

The soils in this group are dominantly on the upper
and middle positions on the landscape. Elevation ranges
from about 1,250 feet near the Tent Hills to about 3,473
feet on Table Mountain, adjacent to Monterey County.
Vegetation is dominantly annual grasses, forbs, shrubs,
and trees. The average annual precipitation is 10 to 18
inches, and the average annual temperature is 59 to 62
degrees F. The average frost-free season is 200 to 240
days.

These soils are used mainly as rangeland, watershed,
and wildlife habitat.

1. Henneke-Wadesprings-Millsholm

Shallow and moderately deep, moderately sloping to
very steep, well drained soils that formed in residuum
derived mainly from serpentine and sedimentary rock; on
hills and mountains

This map unit is on Table Mountain, in the
southwestern corner of the survey area.

This unit makes up about 1 percent of the survey area.
It is about 33 percent Henneke soils, 31 percent
Wadesprings soils, and 26 percent Millsholm soils. The
remaining 10 percent is components of minor extent.

Henneke soils are shallow and weil drained. They
formed in residuum derived from serpentine. Slope
ranges from 5 to 50 percent. Typically, the profile is very
gravelly clay loam and very gravelly clay over serpentine
at a depth of 18 inches.

Wadesprings soils are moderately deep and well
drained. They formed in residuum derived from
serpentine. Slope ranges from 15 to 75 percent.
Typically, the profile is stony loam and cobbly clay loam
over fractured serpentine, talc, and asbestos at a depth
of 31 inches.

Millsholm soils are shallow and well drained. They
formed in residuum derived from sandstone. Slope
ranges from 15 to 75 percent. Typically the profile is clay
loam over sandstone at a depth of 17 inches.

Of minor extent in this unit are moderately deep
Vaquero soils that are clayey throughout, deep Altamont
soils that are clayey throughout, and shallow Gaviota
soils that are ioamy throughout.

This unit is used mainly as rangeland, watershed, and
wildlife habitat.

This unit is limited by the hazard of water erosion in
the steeper areas. Slope limits access by livestock and
results in overgrazing of the less sloping areas. The
production of forage is limited on the Henneke and
Millsholm soils by competition from brush and trees, by
restricted rooting depth, and by restricted available water
capacity. The Henneke soils are also limited by coarse
rock fragments on the surface and an unfavorable
calcium-to-magnesium ratio.

2. Gaviota-Vaquero-Altamont

Shallow to deep, moderately steep to very steep, well
drained soils that formed in residuum derived from
sedimentary rock, on hills and mountains

This map unit is on the eastern side of the Diablo
Range, in the southwestern corner of the survey area.

This unit makes up about 3 percent of the survey area.
It is about 31 percent Gaviota soils, 22 percent Vaguero
soils, and 18 percent Altamont soils (fig. 3). The
remaining 29 percent is components of minor extent.
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Figure 3.—Abrupt transition from Vaquero and Altamont clays, 15 to 50 percent slopes, in grassy areas, to Gaviota-Rock outcrop complex,

50 to 75 percent slopes, in bushy areas.

Gaviota soils are shallow and well drained. They
formed in residuum derived from shale. Slope ranges
from 50 to 75 percent. Typically, the profile is loam over
sandstone at a depth of 12 inches.

Vaquero soils are moderately deep and well drained.
They formed in residuum derived from shale. Slope
ranges from 15 to 75 percent. Typically, the profile is
clay over shale at a depth of 36 inches.

Altamont soils are deep and well drained. They formed
in residuum derived from sandstone. Slope ranges from
15 to 75 percent. Typically, the profile is clay over
sandstone at a depth of 55 inches.

Of minor extent in this unit are deep Sagaser soils that
are on north-facing side slopes and are loam and clay
loam, Rock outcrop on ridgetops, deep Kreyenhagen
soils that are loam and clay loam, shallow Millsholm soils
that are clay loam, and very shallow Dystric Lithic
Xerochrepts near shale outcropping.

This unit is used mainly as rangeland, watershed, and
wildlife habitat.

This unit is limited by the hazard of water erosion in
the steeper areas. Slope limits access by livestock and
results in overgrazing of the less sloping areas. The
production of forage is limited by landslides on the
Vaquero and Altamont soils and by competition from
shrubs, restricted rooting depth, and restricted available
water capacity on the Gaviota soils. This unit is difficult
to fence. Excessive shrinking and swelling of the
Vaquero and Altamont soils cause fenceposts to be
lifted out of the ground.

Soils mainly on the Kettleman and Kreyenhagen Hilis

Three map units are in this group. They make up
about 14 percent of the survey area.

The soils in this group are dominantly on the middle
positions on the landscape. Elevation ranges from about
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300 feet in the southeastern part of the Kettleman Hills
to about 2,200 feet on Reef Ridge. Vegetation is
dominantly annual grasses, forbs, and shrubs. The
average annual precipitation is 5 to 7 inches, and the
average annual temperature is 63 to 65 degrees F. The
average annual frost-free season is 230 to 250 days.

These soils are used mainly as rangeland and wildlife
habitat.

3. Delgado-Kettleman

Shallow and moderately deep, well drained and
somewhat excessively drained, moderately sloping to
steep soils that formed in residuum derived from
sedimentary rock; on hills

This map unit is on Reef Ridge and on the
Kreyenhagen, Pyramid, and Tent Hills, on the western
side of the Kettleman Plains.

This unit makes up about 6 percent of the survey area.
It is about 48 percent Delgado soils and 22 percent
Kettieman soils. The remaining 30 percent is
components of minor extent.

Delgado soils are shallow and somewhat excessively
drained. They formed in residuum derived from
sandstone. Slope ranges from 5 to 30 percent. Typically,
the profile is sandy loam over hard sandstone at a depth
of 10 inches.

Kettleman soils are moderately deep and well drained.
They formed in residuum derived from sandstone or
shale. Slope ranges from 5 to 50 percent. Typically, the
profile is loam over sandstone at a depth of 39 inches.

Of minor extent in this unit are deep Reefridge soils
that are clayey throughout, Rock outcrop on hilltops,
very shallow Lithic Torriorthents near shale outcroppings,
moderately deep Mercey soils that are loam and clay
loam, moderately deep Parkfield Variant soils that have a
gravelly clay loam surface layer and a clay subsoil, and
very deep Panoche soils that are loam.

This unit is used mainly as wildlife habitat and for
cattle and sheep grazing in winter and spring.

The production of forage on this unit is limited by low
rainfall and the hazard of erosion. The Delgado soils are
also limited by shallow depth to rock and restricted
available water capacity.

4. Kettleman-Cantua-Mercey

Moderately deep and deep, moderately well drained and
somewhat excessively drained, sloping to steep soils
that formed in residuum derived from sedimentary rock;
on hills

This map unit is on the Kettleman Hills. It is bordered
on the west by the Kettleman Plains and on the east by
the San Joaquin Valley.

This unit makes up about 7 percent of the survey area.
It is about 42 percent Kettleman soils, 35 percent
Cantua soils, and 18 percent Mercey soils. The
remaining 5 percent is components of minor extent.

Kettleman soils are moderately deep and well drained.
They formed in residuum derived from sandstone. Slope
ranges from 5 to 50 percent. Typically, the profile is loam
over sandstone at a depth of 39 inches.

Cantua soils are deep and somewhat excessively
drained. They formed in residuum derived from
sandstone. Slope ranges from 5 to 50 percent. Typically,
the profile is coarse sandy loam over soft sandstone at a
depth of 55 inches.

Mercey soils are moderately deep and well drained.
They formed in residuum derived from sandstone. Slope
ranges from 5 to 50 percent. Typically, the profile is loam
and clay loam over sandstone at a depth of 25 inches.

Of minor extent are shallow Delgado soils that are
sandy loam.

This unit is used mainly as wildlife habitat and for
cattle and sheep grazing in winter and spring.

The production of forage is limited by low rainfall and
the hazard of erosion.

5. Delgado-Carollo

Shallow and moderately deep, moderately sloping to
moderately steep, well drained and somewhat
excessively drained soils that formed in residuum derived
from sedimentary rock; on hills

This map unit is on the southeastern side of the
Kettleman Hills. It is bordered on the east by the San
Joaquin Valley.

This unit makes up about 1 percent of the survey area.
It is about 56 percent Delgado soils and 21 percent
Carollo soils. The remaining 23 percent is components of
minor extent.

Delgado soils are shallow and somewhat excessively
drained. They formed in residuum derived from
sedimentary rock. Slope ranges from 5 to 30 percent.
Typically, the profile is sandy loam over hard sandstone
at a depth of 10 inches.

Carollo soils are moderately deep and well drained.
They formed in residuum derived from shale. Slope
ranges from 5 to 20 percent. Typically, the profile is clay
loam and clay over shale at a depth of 32 inches. It is
saline-alkali throughout.

Of minor extent in this unit are deep Cantua soils that
are coarse sandy foam, moderately deep Kettleman soils
that are loam, and very deep Avenal soils that are loam
and clay loam.

This unit is used mainly as wildlife habitat and for
cattle and sheep grazing in winter and spring.

The production of forage on this unit is limited by low
rainfall, the hazard of erosion, and restricted available
water capacity. It is also limited by shallow depth to rock
in the Delgado soil and saline-alkali condition of the
Carollo soil.
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Solls on alluvial fans on the western side of the San
Joaquin Valley

Three map units are in this group. They make up
about 10 percent of the survey area.

The soils in this group are dominantly on the lower
and middle positions on the landscape. Elevation ranges
from about 200 feet east of Kettleman City near the rim
of Tulare Lake basin to about 1,000 feet in the northern
part of Sunflower Valley. Vegetation is dominantly annual
grasses and forbs. The average annual precipitation is 6
to 7 inches, and the average annual temperature is 63 to
65 degrees F. The average frost-free season is 240 to
275 days.

These soils are used mainly as rangeland, for irrigated
crops, and as wildlife habitat.

6. Avenal-Panoche

Very deep, nearly level to gently sloping, well drained
soils that have a loam surface layer and formed in
alluvium derived from sedimentary rock

This map unit is in Sunflower Valley, near the
southwestern corner of the survey area. Elevation
ranges from about 650 to 1,000 feet.

This unit makes up about 1 percent of the survey area.
It is about 56 percent Avenal soils and 35 percent
Panoche soils. The remaining 9 percent is components
of minor extent.

Avenal soils are very deep and well drained. They
formed in alluvium derived from sedimentary rock. Slope
is 0 to 5 percent. Typically, the surface layer is loam and
the subsoil and substratum are clay loam to a depth of
60 inches or more.

Panoche soils are very deep and well drained. They
formed in alluvium derived from sedimentary rock. Slope
is 0 to 2 percent. Typically, the profile is loam to a depth
of 60 inches or more.

Of minor extent in this unit are Twisselman soils that
are silty clay and Kimberlina soils that are fine sandy
loam over loamy fine sand at a depth of more than 40
inches.

The northern part of this unit is used mainly as wildlife
habitat and for cattle and sheep grazing in winter and
spring, and the southern part is used mainly for irrigated
crops.

The production of forage is limited by low rainfall.

The soils in this unit are well suited to irrigated crops.
The Avenal soils are limited mainly by the hazard of
water erosion and moderately slow permeability;
therefore, the application of water should be regulated
so that water does not stand on the surface and damage
the crops. The Panoche soils have no major limitations.

7. Panoche-Wasco

Very deep, nearly level to gently sloping, well drained
soils that have a loam or sandy Joam surface layer and
formed in alluvium derived from sedimentary rock; on
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alluvial fans

This map unit is on the Kettleman plains. It is bordered
on the east by the Kettleman Hills and on the west by
the Kreyenhagen and Pyramid Hills. Elevation ranges
from about 400 to 1,000 feet.

This unit makes up about 4 percent of the survey area.
It is about 61 percent Panoche soils and 26 percent
Wasco soils. The remaining 13 percent is components of
minor extent.

Panoche soils are very deep and well drained. They
formed in alluvium derived from sedimentary rock. Slope
is 0 to 2 percent. Typically, the profile is loam to a depth
of 60 inches or more.

Wasco soils are very deep and well drained. They
formed in alluvium derived dominantly from sandstone.
Slope is 0 to 5 percent. Typically, the profile is sandy
loam to a depth of 60 inches or more.

Of minor extent in this unit are gravel pits and gypsum
quarries, Avenal soils that are loam and clay loam,
Kimberlina soils that are fine sandy loam over loamy fine
sand at a depth of more than 40 inches, Urban land, and
Twisselman soils that are silty clay.

This unit is used mainly for irrigated crops (fig. 4).

The soils in this unit are well suited to irrigated crops.
The Wasco soils are limited mainly by the hazard of
erosion. The Panoche soils have no major limitations.
Sprinkler irrigation is a suitable method of applying water.
It permits the even, controlled application of water,
reduces runoff, and minimizes the risk of erosion.

8. Wasco-Panoche-Westhaven

Very deep, nearly level to gently sloping, well drained
and moderately well drained soils that have a loam or
sanay loam surface layer and formed in alluvium derived
from sedimentary rock; on alluvial fans

This map unit is on the western side of the San
Joaquin Valley. It is bordered on the west by the
Kettleman Hills. Elevation ranges from about 200 to 700
feet.

This unit makes up about 5 percent of the survey area.
it is about 30 percent Wasco soils, 28 percent Panoche
soils, and 19 percent Westhaven soils. The remaining 23
percent is components of minor extent.

Wasco soils are very deep and well drained. They
formed in alluvium derived mainly from sandstone. Slope
is 0 to 5 percent. Typically, the profile is sandy loam 1o a
depth of 60 inches or more.

Panoche soils are very deep and well drained. They
formed in alluvium derived mainly from sedimentary rock.
Slope is 0 to 2 percent. Typically, the profile is loam to a
depth of 60 inches or more.

Westhaven soils are very deep and moderately well
drained. They formed in alluvium derived mainly from
sedimentary rock. Slope is 0 to 5 percent. Typically, the
surface layer is loam and the underlying material is
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Figure 4.—Typical area of Panoche and Wasco solls along the California Aqueduct, near Kettieman City.

stratified silt loam, silty clay loam, and silty clay. Loamy
sand is below a depth of 84 inches.

Of minor extent in this unit are Milham soils that have
a sandy loam surface layer, a sandy clay loam subsoil,
and a loam and silty clay loam substratum; Kimberlina
soils that are fine sandy loam over loamy fine sand at a
depth of more than 40 inches; and Twisselman soils that
are silty clay.

This unit is used mainly for irrigated crops.

The soils in this unit are well suited to irrigated crops.
The Wasco and Westhaven soils are limited mainly by
the hazard of erosion. The Westhaven soils are also
limited by a stratified profile that restricts permeability
and drainage. The Panoche soils have no major
limitations. Sprinkler irrigation is a suitable method of
applying water. It permits the even, controlled application
of water, reduces runoff, and minimizes the risk of
erosion.

Saline-alkali soils on lower alluvial fans and basin
rims in the San Joaquin Valley

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

The soils in this group are dominantly on the lower
positions on the landscape. Elevation ranges from about
190 feet near the rim of Tulare Lake basin to about 500
feet in the Sunflower Valley. Vegetation in uncultivated
areas is dominantly annual grasses and forbs. The
average annual precipitation is 6 to 8 inches, and the
average annual temperature is 62 to 65 degrees F. The
average frost-free season is 250 to 275 days.

These soils are used mainly for irrigated row and field
crops.

9. Lethent

Very deep, nearly level, moderately well drained soils
that have a clay loam surface layer and formed in
alluvium derived from sedimentary rock; on lower alluvial
fans and basin rims
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This map unit is dominantly made up of Lemoore
Naval Air Station, west of the Kings River and the rim of
Tulare Lake basin. Part of the unit is also in Sunflower
Valley.

This unit makes up about 7 percent of the survey area.
It is about 73 percent Lethent soils. The remaining 27
percent is components of minor extent.

Lethent soils are very deep and moderately well
drained. They formed in alluvium derived from
sedimentary rock. Slope is 0 to 1 percent. Typically, the
surface layer is clay loam, the subsoil is clay and clay
loam, and the substratum is sandy loam.

Of minor extent in this unit are Panoche soils that are
clay loam; Westhaven soils that have a clay loam
surface layer and stratified clay, silty clay loam, and fine
sandy loam underlying material; Urban land, dominantly
airstrips on Lemoore Naval Air Station; and Twisselman
soils that are silty clay.

This unit is used mainly for irrigated row and field
crops.

Lethent soils are saline-alkali; therefore, they are best
suited to salt- and alkali-tolerant, drought-resistant crops.
They are also limited by very slow permeability;
therefore, the application of water should be regulated
so that water does not stand on the surface and damage
the crops.

10. Lethent-Garces-Panoche

Very deep, nearly level, well drained and moderately well
drained soils that have a loam or clay loam surface layer
and formed in alluvium derived from sedimentary and
igneous rock; on lower alluvial fans and basin rims

This map unit is on the western side of the San
Joaquin Valley, in the southern part of the survey area.

This unit makes up about 2 percent of the survey area.
it is about 28 percent Lethent soils, 28 percent Garces
soils, and 28 percent Panoche soils. The remaining 16
percent is components of minor extent.

Lethent soils are very deep and moderately well
drained. They formed in alluvium derived from igneous
and sedimentary rock. Slope is 0 to 1 percent. Typically,
the surface layer is clay loam, the subsoil is clay and
clay loam, and the substratum is sandy loam.

Garces soils are very deep and well drained. They
formed in alluvium derived from granitic rock. Slope is 0
to 2 percent. Typically, the surface layer is loam, the
subsoil is clay loam and sandy clay loam, and the
substratum is stratified coarse sandy loam to clay loam.

Panoche soils are very deep and well drained. They
formed in alluvium derived from sedimentary rock. Slope
is 0 to 1 percent. Typically, the profile is clay loam to a
depth of 60 inches or more.

Of minor extent in this unit are Westhaven soils that
have a clay loam surface layer and stratified clay, silty
clay loam, and fine sandy loam underlying material, and
Twisselman soils that are silty clay.
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This unit is used mainly for irrigated row and field
crops.

The soils in this unit are saline-alkali; therefore, they
are best suited to salt- and alkali-tolerant, drought-
resistant crops. The Lethent and Garces soils are also
limited by very slow permeability; therefore, the
application of water should be regulated so that water
does not stand on the surface and damage the crops.

11. Lethent-Excelsior

Very deep, nearly level, well drained and moderately

drained soils that have a fine sandy loam or sandy loam

surface layer and formed in alluvium derived from

igneous and sedimentary rock; on lower alluvial fans and
asin rims

This map unit is near the southeastern part of the rim
of Tulare Lake basin, in the extreme southeastern part of
the survey area.

This unit makes up about 2 percent of the survey area.
It is about 31 percent Lethent soils and 26 percent
Excelsior soils. The remaining 43 percent is components
of minor extent.

Lethent soils are very deep and moderately well
drained. They formed in alluvium derived from igneous
and sedimentary rock. Slope is 0 to 1 percent. Typically,
the surface layer is fine sandy loam, the subsoil is clay,
and the substratum is loam and clay loam.

Excelsior soils are very deep and well drained. They
formed in alluvium derived from igneous and sedimentary
rock. Slope is 0 to 1 percent. Typically, the surface layer
is sandy loam and the underlying material is stratified
loamy sand to silt loam.

Of minor extent in this unit are Westhaven soils that
have a clay loam surface layer and stratified clay, silty
clay loam, and fine sandy loam underlying material;
Twisselman soils that are silty clay; evaporation ponds;
Sandridge soils that are loamy fine sand; and Garces
soils that have a fine sandy loam and loam surface layer,
a clay loam and sandy clay loam subsoil, and a stratified
coarse sandy loam to sandy clay loam substratum.

This unit is used mainly for irrigated row and field
crops.

The sails in this unit are saline-alkali; therefore, they
are best suited to salt- and alkali-tolerant, drought-
resistant crops. The soils are also limited by restricted
permeability. The application of water should be
regulated so that water does not stand on the surface
and damage the crops.

Saline-alkali solls that have a perched water table
and are in basins and on low alluvial fans, alluvial
plains, flood plains, and basin rims

Three map units are in this group. They make up
about 39 percent of the survey area.

The soils in this group are dominantly on the lower
positions on the landscape. Elevation ranges from about
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178 feet in the Tulare Lake basin to about 235 feet near
Dudley Ridge. Vegetation in uncultivated areas is
dominantly annual grasses, forbs, and shrubs. The
average annual precipitation is 6 to 8 inches, the
average annual temperature is 63 to 65 degrees F. The
average frost-free season is 250 to 275 days.

These soils are used mainly for irrigated row and field
crops.

12. Gepford-Westcamp-Houser

Very deep, nearly level, somewhat poorly drained and

poorly drained soils that formed in alluvium derived from
igneous and sedimentary rock; in basins and on flood
plains and basin rims

This map unit is on the western, eastern, and southern
parts of the Tulare Lake.

This unit makes up about 15 percent of the survey
area. It is about 38 percent Gepford soils, 22 percent
Westcamp soils, and 22 percent Houser soils. The
remaining 18 percent is of minor extent.

Gepford soils are very deep and poorly drained. They
formed in alluvium derived from igneous and sedimentary
rock. Slope is 0 to 1 percent. Typically, the profile is ciay
with a clay loam or sandy substratum. A perched water
table is at a depth of 2.5 to 4 feet.

Westcamp soils are very deep and somewhat poorly
drained. They formed in alluvium derived from igneous
and sedimentary rock. Slope is 0 to 2 percent. Typically,
the surface layer is loam and silt loam. The underlying
material is stratified silt loam to clay. A perched water
table is at a depth of 4 to 6 feet.

Houser soils are very deep and somewhat poorly
drained. They formed in alluvium derived from igneous
and sedimentary rock. Slope is 0 to 1 percent. Typically,
the surface layer is clay or fine sandy loam. The
underlying material is clay or silty clay and has thin strata
of silt loam. A perched water table is at a depth of 4 to 6
feet.

Of minor extent in this unit are Rambla soils that have
a loamy sand surface layer and loamy fine sand, clay,
and loamy sand underlying material; Homeland soils that
have a fine sandy loam surface layer and stratified loamy
sand to very fine sandy loam underlying material;
Sandridge soils that are loamy fine sand; Lakeside soils
that have a loam and fine sandy loam surface layer and
stratified loam and clay loam underlying material;
evaporation ponds; Armona soils that have a loam
surface layer and stratified sand to clay loam underlying
material; Grangeville soils that have a sandy loam and
loam surface layer and stratified sandy loam to very fine
sandy loam underlying material; and Boggs soils that
have a sandy surface layer and sandy loam and fine
sandy loam underlying material that has thin strata of
clay loam.

This unit is used mainly for irrigated row and fields
crops.
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The soils in this unit are saline-alkali; therefore, they
are best suited to salt- and alkali-tolerant, drought-
resistant crops. The soils are also limited by a perched
water table, very long periods of flooding, and very slow
permeability. It is difficult to leach the salts from the soil
profile unless tile drainage is used to lower the water
table. The application of water should be regulated so
that water does not stand on the surface and damage
the crops.

13. Tulare

Very deep, nearly level, somewhat poorly drained soils
that formed in alluvium derived from igneous and
sedimenlary rock; in the Tulare Lake basin

This map unit is in the Tulare Lake basin, near the
middie of the survey area.

This unit makes up about 13 percent of the survey
area. It is about 99 percent Tulare soils.

Tulare soils are very deep and somewhat poorly
drained. They formed in alluvium derived from igneous
and sedimentary rock. Slope is 0 to 1 percent. Typically,
the profile is clay throughout. A perched water table is at
a depth of 4 to 6 feet.

Of minor extent in this unit are areas of water,
primarily the Kings and Tule Rivers.

This unit is used mainly for irrigated row and fields
crops.

Tulare soils are saline-alkali; therefore, they are best
suited to salt- and alkali-tolerant crops. They are also
limited by a perched water table, very long periods of
flooding, and very slow permeability. It is difficult to leach
the salts from the soil unless tile drainage is used to
lower the water table. The application of water should be
regulated so that water does not stand on the surface
and damage the crops.

14. Armona-Lakeside-Grangeville

Very deep, nearly level, somewhat poorly drained and
poorly drained soils that formed in alluvium derived
dominantly from igneous and sedimentary rock; on basin
rims, flood piains, afluvial plains, and afluvial fans

This map unit is in the northern and northeastern parts
of Tulare Lake and along the lower part of the Kings
River.

This unit makes up about 11 percent of the survey
area. It is about 30 percent Armona soils, 12 percent
Lakeside soils, and 11 percent Grangeville soils. The
remaining 47 percent is components of minor extent.

Armona soils are very deep and poorly drained. They
formed in alluvium derived from igneous rock. Slope is 0
to 1 percent. Typically, the surface layer is loam. The
underlying material is stratified sand and clay loam. A
perched water table is at a depth of 2.0 to 4.5 feet.

Lakeside soils are very deep and somewhat poorly
drained. They formed in alluvium derived from igneous
and sedimentary rock. Slope is 0 to 1 percent. Typically,
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the surface layer is loam and fine sandy loam. The
underlying material is stratified loam and clay loam. A
perched water table is at a depth of 4 to 6 feet.

Grangeville soils are very deep and somewhat poorly
drained. They formed in alluvium derived from igneous
rock. Slope is 0 to 1 percent. Typically, the surface layer
is sandy loam and loam. The underlying material is
stratified sandy loam to very fine sandy loam. A perched
water table is at a depth of 3 to 4 feet.

Of minor extent in this unit are Vanguard soils that
have a sandy loam surface layer and stratified fine sandy
loam to sandy clay loam underlying material; Gepford
and Pitco soils that have a clay surface layer and clay
and clay loam underlying material; Lemoore soils that
are sandy loam; Westcamp soils that have a loam or silt
loam surface layer and stratified silt loam to clay
underlying material; areas of water, primarily the Kings
River, evaporation ponds, and reservoirs; Boggs soils
that have a sandy loam surface layer and sandy loam
and fine sandy loam underlying material that has thin
strata of clay loam; Urban land; Goldberg soils that have
a loam surface layer, a clay loam and clay subsoil, and a
clay loam and sandy clay loam substratum; Homeland
soils that have a fine sandy loam surface layer and
stratified loamy sand to very fine sandy loam underlying
material; Nord soils that have a fine sandy loam surface
layer and stratified fine sandy loam and very fine sandy
loam underlying material; and Tulare Variant soils that
have a clay surface layer over clay and fine sandy loam
underlying material.

This unit is used mainly for irrigated row and field
crops.

The soils in this unit are saline-alkali; therefore, they
are best suited to salt- and alkali-tolerant, drought-
resistant crops. They are also limited by a perched water
table and a stratified profile. It is difficult to leach the
salts from the profile unless tile drainage is used to lower
the water table. The stratified profile restricts
permeability and drainage.

Solls on alluvial fans and flood plains in the middie
of San Joaquin Valley

Three map unit are in this group. They make up about
22 percent of the survey are.

The soils in this group are dominantly on the middle
positions on the landscape. Elevation ranges from about
200 feet near the Fresno Slough to about 300 feet in the
northeastern corner of the survey area. Vegetation in
uncultivated areas is dominantly annual grasses, forbs,
and shrubs. The average annual precipitation is 7 to 9
inches, and the average annual temperature is 61 to 63
degrees F. The average frost-free season is 250 to 275
days.

These soils are used mainly for irrigated crops and
pastures.
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15. Nord

Very deep, nearly level, well drained soils that formed in
alluvium derived from igneous and sedimentary rock; on
alluvial fans

This map unit is in the northeastern and northern parts
of the survey area.

This unit makes up about 10 percent of the survey
area. It is about 62 percent Nord soils. The remaining 38
percent is components of minor extent.

Nord soils are very deep and well drained. They
formed in alluvium derived from igneous and sedimentary
rock. Slope is 0 to 1 percent. Typically, the surface layer
is fine sandy loam. The underlying material is stratified
fine sandy loam and very fine sandy loam. About 30
percent of the areas of the Nord soils are saline-alkali.

Of minor extent in this unit are Grangeville soils that
have a fine sandy loam surface layer and stratified sandy
loam and fine sandy loam underlying material; Kimberlina
soils that are fine sandy loam over loamy fine sand at a
depth of more than 40 inches; Urban land; Wasco soils
that are sandy loam; Whitewolf soils that have a coarse
sandy loam surface layer over sand underlying material;
areas of water, primarily the Kings River; and Cajon soils
that have a sandy loam surface layer over loamy sand
and sand underlying material.

This unit is used mainly for irrigated row and field
crops and for fruits and nuts. Some areas are used for
urban development.

The main limitations for urban development are the
saline-alkali areas, which are highly corrosive to steel
and concrete, and moderately slow permeability, which
can cause septic tank absorption fields to fail.

16. Kimberlina-Garces

Very deep, nearly level, well drained, saline-alkali soils
that formed in alluvium derived dominantly from igneous
and sedimentary rock; on alluvial fans

This map unit is dominantly in the eastern part of the
survey area.

This unit makes up about 11 percent of the survey
area. It is about 45 percent Kimberlina soils and 12
percent Garces soils. The remaining 43 percent is
components of minor extent.

Kimberlina soils are very deep and well drained. They
formed in alluvium derived from igneous and sedimentary
rock. Slope is 0 to 2 percent. Typically, the profile is fine
sandy loam to a depth of 60 inches or more.

Garces soils are very deep and weli drained. They
formed in alluvium derived from granitic rock. Slope is 0
to 2 percent. Typically, the surface layer is loam, the
subsoil is clay loam and sandy clay loam, and the
substratum is stratified coarse sandy loam to sandy clay
loam.

Of minor extent in this unit are Lakeside soils that
have a clay loam surface layer and stratified sandy loam
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to clay loam underlying material; Nord soils that have a
fine sandy loam surface layer and stratified fine sandy
loam and very fine sandy loam underlying material;
Goldberg soils that have a loam and clay loam surface
layer, a clay and clay loam subsoil, and a clay loam and
sandy clay loam substratum; areas of water, primarily
reservoirs and evaporation ponds; Excelsior soils that
have a sandy loam surface layer and stratified loamy
sand to silt loam underlying material; Corona soils that
have a silt loam surface layer and a silty clay loam and
loam subsoil over a sandy loam substratum; Grangeville
soils that have a fine sandy loam surface layer and
stratified sandy loam and fine sandy loam underlying
material; Wasco soils that have a sandy loam profile;
Westhaven soils that have a loam surface layer,
stratified underlying material of silt loam to silty clay, and
loamy sand and sand underlying material.

This unit is used mainly for irrigated crops and pasture.

The soils in this unit are saline-alkali; therefore, they
are best suited to salt- and alkali-tolerant, drought-
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resistant crops. The Garces soils are also limited by very
slow permeability. The application of water should be
regulated so that water does not stand on the surface
and damage the crops.

17. Remnoy-Melga-Youd

Shallow and very deep, nearly level, somewhat poorly
drained, saline-alkali soils that formed in alluvium derived
from igneous and sedimentary rock; on flood plains and
alluvial fans

This map unit is near Cross Creek, in the northeastern
part of the survey area (fig. 5).

This unit makes up about 1 percent of the survey area.
It is about 38 percent Remnoy soils, 23 percent Melga
soils, and 23 percent Youd soils. The remaining 16
percent is components of minor extent.

Remnoy soils are shallow and somewhat poorly
drained. They formed in alluvium derived from igneous
and sedimentary rock. Slope is 0 to 2 percent. Typically,
the surface layer is very fine sandy loam and the subsoil

Figure 5.—Area of Melga and Youd soils along Cross Creek.
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is clay loam. The next layer is a hardpan that is
cemented with lime and silica. Below this is stratified silt
loam and sandy loam.

Melga soils are very deep and somewhat poorly
drained. They formed in alluvium derived from igneous
and sedimentary rock. Slope is 0 to 2 percent. Typically,
the surface layer is loam and silt loam and the subsoil is
silty clay loam and clay loam. The next layer is clay loam
that is weakly cemented with lime and silica. Below this
are strata of fine sandy loam, very fine sandy loam, and
silt loam.

Youd soils are shallow and somewhat poorly drained.
They formed in alluvium derived from igneous and
sedimentary rock. Slope is 0 to 1 percent. Typically, the
surface layer is fine sandy loam underlain by a hardpan.
The underlying material is very fine sandy loam and
sand.

Of minor extent in this unit are Kimberlina soils that
are fine sandy loam, Excelsior soils that have a sandy
loam surface layer and stratified loamy sand to silt loam
underlying material, and Wasco soils that are sandy
loam.

This unit is used mainly for irrigated crops and
pastures.

The soils in this unit are saline-alkali; therefore, they
are best suited to salt- and alkali-tolerant, drought-
resistant crops. They are also limited by brief periods of
flooding and very slow or slow permeability. The
application of water should be regulated so that water
does not stand on the surface and damage the crops.
The cemented layers can be ripped and shattered to
increase the effective rooting depth and improve internal
drainage.
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The map units delineated on the detailed maps with
this survey represent the soils or miscellaneous areas in
the survey area. The map unit descriptions in this
section, along with the maps, can be used to determine
the suitability and potential of a unit for specific uses.
They also can be used to plan the management needed
for those uses. More information 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 miscellaneous areas. Within a taxonomic class
there are precisely defined limits for the properties of the
soils. On the landscape, however, the soils and
miscellaneous areas are natural phenomena, and they
have the characteristic variability of all natural
phenomena. Thus, the range of some observed
properties may extend beyond the limits defined for a
taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including
areas of other taxonomic classes. Consequently, every
map unit is made up of the soils or miscellaneous areas
for which it is named and some “included” areas that
belong to other taxonomic classes.

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

The presence of included areas in a map unit in no
way diminishes the usefulness or accuracy of the data.
The objective of mapping is not to delineate pure
taxonomic classes but rather to separate the landscape
into 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 to
precisely define and locate the soils and miscellaneous
areas is needed. The smallest area delineated on the
soil maps is about 5 acres in highly contrasting areas
and about 15 acres in less contrasting 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 layers, 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 layers. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into so//
phases. Most of the areas shown on the detailed soil
maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affects use or
management. For example, Westhaven loam, O to 2
percent slopes, is one of several phases in the
Westhaven series.

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

A complex consists of two or more soils or
miscellaneous areas in such an intricate pattern or in
such small areas that they cannot be shown separately
on the maps. The pattern and proportion of the soils or
miscellaneous areas are somewhat similar in all areas.
Kettleman-Cantua complex, 30 to 50 percent slopes, is
an example.

An undifferentiated group is made up of two or more
soils or miscellaneous areas that could be mapped
individually but are mapped as one unit because similar
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interpretations can be made for use and management.
The pattern and proportion of the soils or miscellaneous
areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous
areas, or it can be made up of all of them. Vaquero and
Altamont clays, 15 to 50 percent slopes, is an
undifferentiated group in this survey area. An
undifferentiated group is recognized by use of the word
“and" between the components in the map unit name.

This survey includes miscellaneous areas. Such areas
have little or no soil material and support little or no
vegetation. Pits and dumps is an example.

Table 4 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 or
miscellaneous areas.

Map Unit Descriptions

101—Armona loam, partially drained. This very
deep, poorly drained, saline-alkali soil is on basin rims
and flood plains. It formed in alluvium derived dominantly
from igneous and sedimentary rock. Slope is 0 to 1
percent. Elevation is 190 to 250 feet. The average
annual precipitation is 7 to 8 inches, the average annual
air temperature is 64 to 65 degrees F, and the average
frost-free period is 250 to 275 days.

Typically, the surface layer is dark gray and gray loam
about 14 inches thick. The upper 11 inches of the next
layer is gray and light gray loam and sandy loam, and
the lower part to a depth of 30 inches is gray clay loam.
Below this, to a depth of 36 inches, is a buried surface
layer of olive gray loam. The upper 5 inches of the
underlying material is olive gray silt loam, and the lower
part to a depth of 60 inches or more is light gray sand.
In some areas the surface layer is sandy loam or clay
loam. Mottles are in all layers below a depth of 9 inches.
The soil is calcareous between depths of 9 and 41
inches and is saline-alkali throughout.

Included in this unit are small areas of Boggs sandy
loam, Homeland fine sandy loam, and Vanguard sandy
loam that have been partially drained. Also included are
small areas of soils, on the Tulare Lake basin rim and
the Kings River flood plain, that are subject to rare
periods of flooding. Included areas make up about 15
percent of the total acreage.

Permeability of this Armona soil is moderately slow.
Available water capacity is very low to moderate
because the salinity of the soil varies from one area to
another. Effective rooting depth of the crops commonly
grown in the area is limited by a perched water table that
is at a depth of 2.0 to 4.5 feet. This soil is considered to
be partially drained because of the presence of dams
and reservoirs in the Sierra Nevada, pumping from the
water table, the use of tile and interceptor drains, and
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filling and leveling of the sloughs in the vicinity. Runoff is
very slow, and the hazard of water erosion is slight. This
soil is protected from flooding by large flood control
structures.

Most areas of this unit are used for irrigated crops,
mainly barley and cotton. A few areas are used for hay
and pasture and for urban development.

This unit is best suited to irrigated crops that are salt-
and alkali-tolerant. It is limited mainly by the saline-alkali
condition of the soil, wetness, and the stratified profile.
Tile drainage can be used if a suitable outlet is available.
The amount of salts present, the type of stratification,
the crop planted, and the reclamation procedures used
affect the yields of crops on this unit.

if this unit is used for irrigated crops, salinity influences
the choice of crops. Intensive management is required to
reduce the salinity and maintain soil productivity. The
content of toxic salts is reduced by leaching, applying
proper amounts of soil amendments, and returning crop
residue to the soil. Gypsum, sulfur, and sulfuric acid can
be used to reclaim the soil in this unit. Lime should be
present in the surface layer if sulfur or sulfuric acid is
added.

Furrow, border, and sprinkler irrigation systems are
suited to this unit. Because of the moderately slow
permeability of the soil, the length of runs should be
adjusted to permit adequate infiltration of water.

A cropping system that includes crop rotation and
return of crop residue to the soil or regular addition of
other organic matter improves fertility, reduces crusting,
and increases the water intake rate. Crops respond to
nitrogen and phosphorus.

If this unit is used for hay and pasture, the main
limitations are the saline-alkali condition of the soil and
wetness. Use of proper stocking rates, pasture rotation,
and restricted grazing during wet periods helps to keep
the pasture in good condition.

The concentration of salts and alkali in the surface
layer limits the production of plants suitable for hay and
pasture. Leaching the saits from the surface layer is
limited by wetness. Salt-tolerant species are most
suitable for planting. Gypsum, sulfur, and sulfuric acid
can be used to reclaim the soil. Lime should be present
in the surface layer if sulfur or sulfuric acid is added.

Proper drainage and irrigation water management
reduce the concentration of salts. Irrigation water can be
applied by the border and sprinkler methods.

If this unit is used for urban development, the main
limitations are wetness and the saline-alkali condition of
the soil.

Wetness causes septic tank absorption fields to fail.
Deep drainage reduces the problem of wetness. Tile
drains can be used if a suitable outlet is available.

The saline-alkali condition of the soil causes high
corrosivity to steel and concrete. Treated steel pipe and
sulfate resistant concrete should be used.



Kings County, California

Landscaping plants that tolerate wetness and
droughtiness should be selected if irrigation and drainage
are not provided. Drainage is needed for best results of
most lawn grasses, shade trees, ornamental trees,
shrubs, vines, and vegetable gardens. Procedures that
can be used to reclaim the soil include application of
gypsum and adequate leaching of salts.

This map unit is in capability unit lllw-6 (17), irrigated,
and capability subclass Vllw (17), nonirrigated.

102—Avenal loam, 0 to 5 percent slopes. This very
deep, well drained, nearly level to gently sloping soil is
on alluvial fans. It formed in alluvium derived dominantly
from sedimentary rock. The native vegetation is mainly
annual grasses and forbs. Elevation is 500 to 900 feet.
The average annual precipitation is 6 to 7 inches, the
average annual air temperature is 63 to 64 degrees F,
and the average frost-free period is 240 to 260 days.

Typically, the surface layer is brown loam about 8
inches thick. The subsoil is grayish brown clay loam
about 28 inches thick. The substratum to a depth of 61
inches or more is grayish brown clay loam.

Included in this unit are small areas of Kettleman loam
that has slopes of as much as 10 percent, Panoche
loam, and Twisselman silty clay. Also included are small
areas of soils, in Sunflower Valley and on Kettleman
Plain, that are subject to rare periods of flooding.
Included areas make up about 15 percent of the total
acreage.

Permeability of this Avenal soil is moderately slow.
Available water capacity is high to very high. Effective
rooting depth is 60 inches or more. Runoff is medium,
and the hazard of erosion is moderate.

Most areas of this unit are used as rangeland and for
wildlife habitat. A few areas are used for irrigated crops.

This unit is well suited to use as rangeland. The
production of forage is limited by low precipitation. The
amount of forage produced depends mainly on the
distribution of the seasonal precipitation.

Proper grazing use is essential on this unit. Livestock
grazing should be managed to protect the soil from
erosion. Leaving sufficient plant cover on the soil helps
to control erosion and encourages the production of
forage. Correct placement of salt and supplemental feed
helps to distribute livestock grazing and prevent
overgrazing. Watering troughs and tanks should be
provided for livestock because of the limited supply of
water. To prevent wildfires, firebreaks should be disked
early in summer, before the annual grasses dry out.

The characteristic plant community on this unit is
mainly red brome, filaree, soft chess, foxtail fescue, and
allscale saltbush.

This unit is well suited to irrigated crops. it is limited
mainly by the hazard of water erosion and moderately
slow permeability. Erosion is reduced if fall grain is
seeded early, stubble-mulch tillage is used, and tillage
and seeding are the contour or across the siope.
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Diversions and grassed waterways may be needed.
Waterways should be shaped and seeded to perennial
grass.

Furrow, border, and sprinkler irrigation systems are
suited to this unit. Because of the moderately slow
permeability of the soil, the application of water should
be regulated so that water does not stand on the surface
and damage the crops. A cropping system that includes
crop rotation and the return of crop residue to the soil
conserves moisture, helps to maintain tilth and fertility,
and increases the water intake rate. Crops respond to
nitrogen and phosphorus.

If this unit is used for homesite development, the main
limitations are the moderately slow permeability and the
hazard of water erosion. The moderately siow
permeability can cause septic tank absorption fields to
fail. This limitation can be overcome by increasing the
size of the absorption field.

The risk of erosion is increased if the soil is left
exposed during site development. Revegetation of
disturbed areas as soon as possible reduces the risk of
erosion. Structures to divert runoff are needed if
buildings and roads are constructed. Mulch, fertilizer, and
irrigation are needed to establish lawn grasses and other
small-seeded plants.

This map unit is in capability unit lle-1 (17), irrigated,
and capability subclass Vile (17), nonirrigated.

103—Boggs sandy loam, partially drained. This very
deep, somewhat poorly drained, saline-alkali soil is on
alluvial plains. It formed in alluvium derived dominantly
from igneous and sedimentary rock. Slope is 0 to 1
percent. The vegetation in areas not cultivated is mainly
annual grasses and forbs. Elevation is 190 to 250 feet.
The average annual precipitation is 7 to 8 inches, the
average annual air temperature is 63 to 64 degrees F,
and the average frost-free period is 250 to 275 days.

Typically, the surface layer is light brownish gray and
grayish brown sandy loam about 15 inches thick. The
underlying material to a depth of 60 inches or more is
dominantly stratified, light olive gray, light brownish gray,
and grayish brown sandy loam and fine sandy loam. In
some areas thin layers of gray, dark gray, and light gray
sand to clay loam are below a depth of 38 inches.
Mottles are in some layers below a depth of 30 inches.
The soil is calcareous below a depth of 6 inches, and it
is saline-alkali throughout.

Included in this unit are small areas of Armona loam,
Houser clay, Lemoore sandy loam, and Westcamp loam
that have been partially drained. Also included are small
areas of Boggs sandy loam in which the amount of salts
has been significantly reduced by partial reclamation and
small areas of soils that are subject to rare periods of
flooding. Included areas make up about 15 percent of
the total acreage.

Permeability of this Boggs soil is moderate. Available
water capacity is very low to low. Effective rooting depth
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of the crops commonly grown in the area is limited by a
perched water table that is at a depth of 36 to 48 inches.
This unit is considered to be partially drained because of
the presence of dams and reservoirs in the Sierra
Nevada, pumping from the water table, use of tile and
interceptor drains, and the filling and leveling of the
sloughs in the vicinity. Runoff is very slow, and the
hazard of water erosion is slight.

Most areas of this unit are used for irrigated crops,
mainly barley and cotton. A few areas are used for hay
and pasture and for homesite development.

This unit is best suited to irrigated crops that are salt-
and alkali-tolerant. It is limited mainly by the saline-alkali
condition of the soil, wetness, and a stratified profile. Tile
drainage can be used if a suitable outlet is available.

Intensive management is required to reduce the
salinity and maintain soil productivity. The amount of
salts present, the degree of stratification, the crops
planted, and the reclamation procedures used affect the
yield of crops on this soil. The content of toxic salts is
reduced by leaching, applying proper amounts of soil
amendments, and returning crop residue to the soil.
Gypsum, sulfur, and sulfuric acid are among the soil
amendments that can be used to reclaim the soil in this
unit. If suifur or sulfuric acid is used, lime should be
present in the surface layer.

A cropping system that includes crop rotation and the
return of crop residue to the soil or the regular addition
of other organic matter improves fertility, reduces
crusting, and increases the water intake rate. Crops
respond to nitrogen and phosphorus. Furrow, border,
and sprinkler irrigation systems are suited to this unit.

If this unit is used for hay and pasture, the main
limitations are the saline-alkali condition of the soil and
wetness. The concentration of salts and alkali in the
surface layer limits the production of plants suitable for
hay and pasture. Salt-tolerant species are most suitable
for planting. Leaching the salts from the surface layer is
limited by wetness. Proper drainage and irrigation water
management reduce the concentration of salts. Gypsum,
sulfur, and sulfuric acid are among the soil amendments
that can be used to reclaim the soil in this unit. If sulfur
or sulfuric acid is used, lime should be present in the
surface layer.

Irrigation water can be applied by the sprinkler and
border methods. Leveling helps to insure the uniform
application of water. Proper stocking rates, pasture
rotation, and restricted grazing during wet periods help to
keep the pasture in good condition. Use of nitrogen and
phosphorus promotes good growth of forage plants.

Population growth has resulted in increased
construction of homes on this unit. The main limitations
for homesite development are wetness and the saline-
alkali condition of the soil. Deep drainage reduces
wetness. Tile drainage can be used if a suitable outlet is
available. Plants that tolerate wetness and droughtiness
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should be selected if irrigation and drainage are not
provided.

The content of toxic salts is reduced by leaching,
applying proper amounts of soil amendments, and
returning plant residue to the soil. Selection of adapted
vegetation is critical for the establishment of lawns,
shrubs, trees, and vegetable gardens. The risk of erosion
is increased if the soil is left exposed during site
development.

Moderate permeability and wetness increase the
possibility of failure of septic tank absorption fields.
Community sewage systems are needed to prevent
contamination of water supplies as a result of wetness.

The saline-alkali condition of the soil causes high
corrosivity to steel and concrete. Treated steel pipe and
sulfate-resistant concrete should be used.

This map unit is in capability unit lllw-6 (17), irrigated,
and capability subclass Vliw (17), nonirrigated.

104—Cajon sandy loam. This very deep, somewhat
excessively drained soil is on alluvial fans. It formed in
alluvium derived dominantly from igneous and
sedimentary rock. Slope is 0 to 1 percent. Elevation is
210 to 285 feet. The average annual precipitation is 7 to
8 inches, the average annual air temperature is 62 to 63
degrees F, and the average frost-free period is 250 to
265 days.

Typically, the surface layer is pale brown sandy loam
about 11 inches thick. The upper 49 inches of the
underlying material is pale brown loamy sand, and the
lower part to a depth of 70 inches is light brownish gray
sand. In some areas the surface layer is fine sandy loam
or loamy sand.

Included in this unit are small areas of a Cajon sandy
loam that is calcareous, small areas of soils that are
subject to rare periods of flooding, a Kimberlina fine
sandy loam that has a sandy substratum, Nord fine
sandy loam, Wasco sandy loam, and soils that are
slightly affected by alkali. Also included are small areas
of a Kimberlina fine sandy loam that is saline-alkali and a
Lemoore sandy loam that has been partially drained.
Included areas make up about 15 percent of the total
acreage.

Permeability of this Cajon soil is rapid. Available water
capacity is low to moderate. Effective rooting depth is 60
inches or more, but roots are mainly in the upper 8 to 15
inches of the soil. Runoff is slow, and the hazard of
water erosion is slight. The hazard of soil blowing is
moderate.

This unit is used mainly for irrigated crops and for fruit
and nuts. Some areas are used for homesite
development.

This unit is suited to irrigated crops. It is limited mainly
by the low to moderate available water capacity and
rapid permeability. These limitations can be
compensated for by irrigating the sail in this unit more
frequently than the surrounding soils. The slightly alkali-
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affected areas can easily be treated by applications of
gypsum and by adequate leaching.

Sprinkler irrigation is a suitable method of applying
water. If furrow irrigation is used, water should be applied
at frequent intervals and runs should be short. The
method of irrigation used generally is governed by the
crop grown.

A cropping system that includes crop rotation or cover
crops and the return of crop residue to the soil
conserves moisture, maintains tilth, and controls erosion.
Crops respond to nitrogen and phosphorus.

This unit is poorly suited to homesite development. It
is limited mainly by the sandy texture of the soil. The risk
of erosion is increased if the soil is left exposed during
site development. Revegetating disturbed areas helps to
control soil blowing.

Because the soil is rapidly permeable, effluent from
septic tank absorption fields can contaminate ground
water. If the density of housing is moderate to high,
community sewage systems are needed to prevent
contamination of water supplies as a result of seepage.

This map unit is in capability unit 1lis-4 (17), irrigated,
and capability subclass Vlis (17), nonirrigated.

105-—Cantua coarse sandy loam, 5 to 15 percent
slopes. This deep, somewhat excessively drained,
moderately sloping to rolling soil is on hills. it formed in
residuum derived dominantly from sandstone. The native
vegetation is mainly annual grasses, forbs, and shrubs.
Elevation is 500 to 1,500 feet. The average annual
precipitation is 5 to 7 inches, the average annual air
temperature is 64 to 65 degrees F, and the average
frost-free period is 230 to 250 days.

Typically, the Cantua soil is grayish brown and light
brownish gray coarse sandy loam about 55 inches thick.
It is underlain by light brownish gray, soft, calcareous
sandstone.

Included in this unit are small areas of Cantua coarse
sandy loam that has slopes of as much as 30 percent,
Kettleman loam, and Delgado sandy loam and Rock
outcrop on hilitops. Included areas make up about 15
percent of the total acreage.

Permeability of this Cantua soil is moderately rapid.
Available water capacity is low to moderate. Effective
rooting depth is 40 to 60 inches or more. Runoff is
medium, and the hazard of water erosion is moderate.

Most areas of this unit are used as rangeland and
wildlife habitat. A few areas are used for barley or cotton
and for urban development.

This unit is suited to use as rangeland. The production
of forage is limited by low rainfall and the hazard of
erosion. The amount of forage produced depends mainly
on the seasonal precipitation. Overgrazing or a
succession of dry years can result in a decrease in
desirable grasses and shrubs.

Proper grazing use is essential on this unit. Livestock
grazing should be managed to protect the soil from
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erosion. Adequate plant cover should be left on the soil
to reduce erosion and help sustain forage production.
Correct placement of salt and supplemental feed helps
to distribute grazing and prevent overgrazing. Water
troughs and tanks are needed for livestock because of
the limited water supply.

The characteristic plant community on this unit is
mainly red brome, fescue, filaree, and allscale saltbush.

This unit is suited to irrigated crops. It is limited mainly
by steepness of slope, the moderately rapid permeability,
and the hazard of erosion. Sprinkler irrigation is a
suitable method of applying water. Use of this method
permits the even, controlled application of water,
reduces runoff, and minimizes the risk of erosion.

Tillage should be kept to a minimum, and it should be
on the contour or across the slope. Soil blowing is
reduced by planting crops in alternate strips and at right
angle to the prevailing wind.

A cropping system that includes crop rotation and
maintains residue on or near the surface reduces runoff,
reduces soil blowing, and helps to maintain soil tiith and
organic matter content. Crops respond to nitrogen and
phosphorus.

This unit is poorly suited to urban development. The
main limitations are steepness of slope, shallow depth to
soft rock, the hazard of erosion in the steeper areas, and
the moderately rapid permeability.

Only the part of the site that is used for construction
should be disturbed. The deep cuts needed to provide
essentially level building sites can expose bedrock. The
risk of erosion is increased if the soil is left exposed
during site development. Topsoil can be stockpiled and
used to reclaim these areas. Revegetating disturbed
areas around construction sites as soon as possible
helps to control soil blowing.

Steepness of slope is a concern in installing septic
tank absorption fields. If the density of housing is
moderate to high, community sewage systems are
needed to prevent contamination of water supplies as a
result of seepage. Effluent from absorption fields can
surface in areas downslope and create a hazard to
health. Absorption lines should be installed on the
contour. Structures to divert runoff are needed if
buildings and roads are constructed. Establishing and
maintaining plant cover can be achieved through proper
shaping of the slopes, fertilizing, seeding, and mulching.

This map unit is in capability unit IVe-4 (15), irrigated,
and capability subclass Vlle (15), nonirrigated.

106—Cantua coarse sandy loam, 15 to 30 percent
slopes. This deep, somewhat excessively drained soil is
on hilly uplands. It formed in residuum derived
dominantly from sandstone. The native vegetation is
mainly annual grasses, forbs, and shrubs. Elevation is
500 to 1,500 feet. The average annual precipitation is 5
to 7 inches, the average annual air temperature is 64 to
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65 degrees F, and the average frost-free period is 230 to
250 days.

Typically, the Cantua soil is grayish brown and light
brownish gray coarse sandy loam about 55 inches thick.
It is underlain by light brownish gray, soft, calcareous
sandstone.

Included in this unit are small areas of Cantua coarse
sandy loam that has slopes of as little as 5 percent or as
much as 50 percent, Kettleman loam that has slopes of
as much as 50 percent, and Delgado gravelly sandy
loam, Delgado sandy loam, and Rock outcrop on
hilltops. Included areas make up about 15 percent of the
total acreage.

Permeability of this Cantua soil is moderately rapid.
Available water capacity is low to moderate. Effective
rooting depth is 40 to 60 inches or more. Runoff is
medium, and the hazard of water erosion is moderate.

Most areas of this unit are used as rangeland and for
wildlife habitat.

This unit is suited to use as rangeland. The production
of forage is limited by low rainfall and the hazard of
erosion. Forage production is mainly dependent upon the
seasonal precipitation.

Proper grazing use is essential on this unit.
Overgrazing or a succession of dry years can result in a
decrease in the production of desirable grasses and
shrubs. Livestock grazing should be managed to protect
the soil from erosion. Adequate plant cover should be
left on the soil to reduce erosion and to help sustain
production of forage. Correct placement of salt and
supplemental feed helps to distribute grazing and
prevent overgrazing. Water troughs and tanks are
needed for livestock because of the limited water supply.

The characteristic plant community on this unit is
mainly red brome, fescue, filaree, and allscale saltbush.

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

107—Carollo clay loam, 5 to 20 percent slopes.
This moderately deep, well drained, saline-alkali soil is
on hills. It is undulating to rolling. It formed in residuum
derived dominantly from shale. The native vegetation is
mainly sparse stands of annual grasses, forbs, and
shrubs. Elevation is 300 to 700 feet. The average annual
precipitation is 6 to 7 inches, the average annual air
temperature is 64 10 65 degrees F, and the average
frost-free period is 230 to 250 days.

Typically, the surface layer is pale brown clay loam
about 2 inches thick. The subsoil is yellowish brown and
brown clay about 17 inches thick. The substratum is
variegated olive gray and very dark gray clay loam about
13 inches thick. It is underlain by variegated light olive
gray and very dark gray shale. A layer of clear, highly
fractured crystalline gyspum 1/8 to 1/2 inch thick
overlies the substratum in most areas. Mottles are in all
layers below a depth of 19 inches. This soil is saline-
alkali throughout.
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Included in this unit are small areas of Kettleman
toam, Cantua coarse sandy loam, Mercey loam, Delgado
sandy loam on hilltops, Avenal loam on toe slopes, and
a soil that has slopes of as much as 30 percent.
Included areas make up about 15 percent of the total
acreage.

Permeability of this Carollo soil is very slow. Available
water capacity is very low. Effective rooting depth is 20
to 40 inches. Runoft is rapid, and the hazard of water
erosion is moderate.

This unit is used as rangeland and for wildlife habitat.

This unit is poorly suited to use as rangeland. The
production of forage is limited by low rainfall, the saline-
alkali condition of the soil, and the hazard of erosion.

Proper grazing use is essential on this unit. Livestock
grazing should be managed to protect the unit from
erosion. Removal of the plant cover by overgrazing or
operating off-road vehicles on this unit can result in
deterioration of the native plant community and
increased erosion. Because of the saline-alkali condition
of the soil, adequate plant cover should be left on the
soil to reduce erosion and help sustain forage
production. Correct placement of salt and supplemental
feed helps to distribute grazing and prevent overgrazing.
Livestock watering troughs and tanks are needed
because of the limited water supply.

The characteristic plant community on this unit is
mainly red brome, filaree, allscale saltbush, and fescue.

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

108—Corona silt loam. This very deep, moderately
well drained soil is on alluvial fans. It formed in alluvium
derived dominantly from igneous and sedimentary rock.
Slope is 0 to 2 percent. Elevation is 240 to 280 feet. The
average annual precipitation is 8 to 9 inches, the
average annual air temperature is 62 to 64 degrees F,
and the average frost-free period is 250 to 275 days.

Typically, the surface layer is gray and grayish brown
silt loam about 25 inches thick. The upper 17 inches of
the subsoil is gray and grayish brown silty clay loam, and
the lower 13 inches is pale brown loam. The substratum
to a depth of 64 inches or more is light yellowish brown
sandy loam. The soil is calcareous to a depth of 55
inches. In some areas the surface layer is silty clay loam.

Included in this unit are small areas of a Kimberlina
fine sandy loam that has a sandy substratum, Lakeside
clay loam that has been drained, Melga silt loam, Nord
fine sandy loam, Remnoy very fine sandy loam, and
Whitewolf coarse sandy loam. Also included are small
areas of a soil that is similar to this Corona soil but is
saline-alkali. Included areas make up about 15 percent
of the total acreage.

Permeability of this Corona soil is slow. Available
water capacity is high. Effective rooting depth is 60
inches or more. Runoff is medium, and the hazard of
water erosion is slight.
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Most areas of this unit are used for irrigated crops,
mainly alfaifa, barley, cotton, corn, and wheat. Among
the other crops grown are almonds, walnuts, peaches,
and grapes. Some areas are used for homesite
development.

This unit is well suited to irrigated crops. It is limited
mainly by the slow permeability. Because of this
limitation, the application of water should be regulated so
that water does not stand on the surface and damage
crops. Furrow, border, and sprinkler irrigation systems
are suited to this unit. The method used generally is
governed by the crop grown.

Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
Growing cover crops in nontilled orchards increases the
penetration of water and helps to control dust. All crops
respond to phosphorus; most crops except legumes
respond to nitrogen.

if this unit is used for homesite development, the main
limitation is the slow permeability.

Slow permeability can cause septic tank absorption
fields to fail. This limitation can be overcome by
increasing the size of the absorption field.

Mulich, fertilizer, and irrigation are needed to establish
lawn grasses and other small-seeded plants.

This map unit is in capability unit l1s-3 (17), irrigated,
and capability subclass 1Vs-3 (17), nonirrigated.

109—Delgado sandy loam, 5 to 15 percent slopes.
This shallow, somewhat excessively drained soil is on
hills. It is moderately sloping to rolling. It formed in
residuum derived dominantly from sandstone or shale.
The native vegetation is mainly annual grasses, forbs,
and shrubs. Elevation is 500 to 1,500 feet. The average
annual precipitation is 5 to 7 inches, the average annual
air temperature is 64 to 65 degrees F, and the average
frost-free period is 230 to 250 days.

This soil is light brownish gray sandy loam about 10
inches deep over hard, white, calcareous sandstone. It is
calcareous below a depth of 1.5 inches. In some areas
the surface layer is loam.

Included in this unit are small areas of Cantua coarse
sandy loam, Delgado gravelly sandy loam, and Delgado
sandy loam that have slopes of as much as 30 percent,
Kettleman loam, Mercey loam, Reefridge clay, and Rock
outcrop on hilitops. Included areas make up about 15
percent of the total acreage.

Permeability of this Delgado soil is moderately rapid.
Available water capacity is very low. Effective rooting
depth is 7 to 20 inches. Runoff is medium, and the
hazard of water erosion is high.

Most areas of this unit are used as rangeland and
wildlife habitat. A few areas are used for irrigated crops.
This unit is poorly suited to use as rangeland. The

production of forage is limited by low precipitation,
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shallow depth to rock, the very low available water
capacity, and the hazard of erosion.

Proper grazing use is essential on this unit. Removal
of the plant cover by overgrazing or operating off-road
vehicles on this unit can result in the deterioration of the
native plant community and increased erosion. Livestock
grazing should be managed to protect the soil from
erosion. Adequate plant cover should be left on the soil
to help control erosion and sustain forage production.
Correct placement of salt and supplemental feed helps
to distribute grazing and prevent overgrazing. Water
troughs and tanks are necessary for livestock because
of the limited water supply.

The characteristic plant community on this unit is
mainly red brome, foxtail fescue, filaree, and allscale
saltbush.

This unit is poorly suited to irrigated crops. The main
limitations are the shailow depth to hard rock, the very
low available water capacity, and the hazard of erosion.
Sprinkler irrigation is a suitable method of applying water.
Use of this method permits the even, controlled
application of water, reduces runoff, and minimizes the
risk of erosion. A cropping system that maintains crop
residue on or near the surface conserves moisture,
maintains tilth, and controls erosion. Tillage should be
kept to a minimum. All tillage should be on the contour
or across the slope.

This map unit is in capability subclass Vile (15),
irrigated and nonirrigated.

110—Delgado sandy loam, 15 to 30 percent siopes.
This shallow, somewhat excessively drained, hilly soil is
on uplands. It formed in residuum derived dominantly
from sandstone or shale. The native vegetation is mainly
annual grasses, forbs, and shrubs. Elevation is 500 to
1,500 feet. The average annual precipitation is 5 to 7
inches, the average annual air temperature is 64 to 65
degrees F, and the average frost-free period is 230 to
250 days.

This soil is light brownish gray sandy loam about 10
inches thick. It is underlain by hard, white, calcareous
sandstone. The soil is calcareous below a depth of 2
inches. In some areas the surface layer is loam.

Included in this unit are small areas of Cantua coarse
sandy loam, Delgado gravelly sandy loam, and Delgado
sandy loam that have slopes of as little as 5 percent,
Kettleman loam, Mercey loam, Reefridge clay, and Rock
outcrop on hilltops. Included areas make up about 15
percent of the total acreage.

Permeability of this Delgado soil is moderately rapid.
Available water capacity is very low. Effective rooting
depth is 7 to 20 inches. Runoff is rapid, and the hazard
of water erosion is high.

This unit is used as rangeland and wildlife habitat.

This unit is poorly suited to use as rangeland. The
production of forage is limited by low precipitation, the
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shallow depth to rock, the very low available water
capacity, and the hazard of erosion.

Proper grazing use is essential on this unit. Removal
of the plant cover by overgrazing or operating off-road
vehicles on the unit can result in the deterioration of the
native plant community and increased erosion. Livestock
grazing should be managed to protect the soil from
erosion. Adequate plant cover should be left on the soil
to reduce erosion and help sustain forage production.
Correct placement of salt and supplemental feed helps
to distribute grazing and prevent overgrazing. Water
troughs and tanks are necessary for livestock because
of the limited water supply.

The characteristic plant community on this unit is
mainly red brome, foxtail fescue, filaree, and allscale
saltbush.

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

111—Delgado gravelly sandy loam, 15 to 30
percent slopes. This shallow, somewhat excessively
drained soil is on hills. It formed in residuum derived
from sandstone or shale. The native vegetation is mainly
annual grasses, forbs, and shrubs. Elevation is 500 to
1,500 feet. The average annual precipitation is 5 to 7
inches, the average annual air temperature is 64 to 65
degrees F, and the average frost-free period is 230 to
250 days.

This soil is light brownish gray gravelly sandy loam
about 10 inches thick. It is underlain by hard, white,
calcareous sandstone. This soil is calcareous below a
depth of 2 inches. In some areas the surface layer is
gravelly loam.

Included in this unit are small areas of Cantua coarse
sandy loam, Delgado sandy loam that has slopes of as
little as 5 percent, Kettleman loam, Mercey loam,
Reefridge clay, and Rock outcrop on hilltops. Included
areas make up about 15 percent of the total acreage.

Permeability of this Delgado soil is moderately rapid.
Available water capacity is very low. Effective rooting
depth is 7 to 20 inches. Runoff is rapid, and the hazard
of water erosion is high.

This unit is used as rangeland and wildlife habitat.

This unit is poorly suited to use as rangeland. The
production of forage is limited by low precipitation, the
shallow depth to rock, the very low available water
capacity, the hazard of erosion, and the gravelly texture.

Proper grazing use is essential on this unit. Removal
of the plant cover by overgrazing or operating off-road
vehicles on the unit can result in deterioration of the
native plant community and severe erosion. Livestock
grazing should be managed to protect the soil from
erosion. Adequate plant cover should be left on the soil
to reduce erosion and help sustain forage production.
Correct placement of salt and supplemental feed helps
to distribute grazing and prevent overgrazing. Water
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troughs and tanks are needed because of the limited
water supply.

The characteristic plant community on this unit is
mainly red brome, foxtail fescue, filaree, and allscale
saltbush.

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

112—Excelslor sandy loam. This very deep, well
drained, saline-alkali soil is on alluvial fans. It formed in
alluvium derived dominantly from igneous and
sedimentary rock. Slope is 0 to 1 percent. Elevation is
205 to 275 feet. The average annual precipitation is 7 to
8 inches, the average annual air temperature is 62 to 63
degrees F, and the average frost-free period is 240 to
270 days.

Typically, the surface layer is light brownish gray sandy
loam about 8 inches thick. The upper 12 inches of the
underlying material is light brownish gray sandy loam, the
next 6 inches is pale brown loamy sand, and the lower
part to a depth of 60 inches or more is light gray silt
loam. The soil is calcareous below a depth of 8 inches,
and it is saline-alkali in some parts. In some areas the
surface layer is fine sandy loam.

Included in this unit are small areas of Garces loam,
Melga silt loam, Remnoy very fine sandy loam, and Youd
fine sandy loam. Also included are small areas of
Kimberlina and Nord fine sandy loams that are saline-
alkali and soils that are subject to rare periods of
flooding. Included areas make up about 15 percent of
the total acreage.

Permeability of this Excelsior soil is moderate to a
depth of 26 inches and slow below this depth. Available
water capacity is low to high because the salinity of the
soil differs from one area to another. Effective rooting
depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight.

This unit is used for irrigated crops and homesite
development.

This unit is best suited to irrigated crops that are salit-
and alkali-tolerant. It is limited mainly by the saline-alkali
condition of the soil and the slowly permeable silt loam
layer.

If this unit is irrigated, salinity influences the choice of
crops. The amount of salts present, the crops planted,
and the reclamation procedures used affect the yield of
crops. The content of toxic salts is reduced by leaching,
applying proper amounts of soit amendments, and
returning crop residue to the soil. Intensive management
is required to reduce the salinity and maintain soil
productivity. Gypsum is among the soit amendments that
can be used to reclaim the soil in this unit. If the saline-
alkali condition is significantly reduced by reclamation,
the permeability and available water capacity increase.

A cropping system that includes crop rotation and
return of crop residue to the soil or regular addition of
other organic matter improves fertility, reduces crusting,
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and increases the water intake rate. Crops respond to
nitrogen and phosphorus.

Furrow, border, and sprinkler irrigation systems are
suited to this unit. Because of the slow permeabitity of
the soil, the application of water should be regulated so
that water does not stand on the surface and damage
the crops.

If this unit is used for homesite development, the main
limitations are the saline-alkali condition of the soil and
the slow permeability. The saline-alkali condition of the
soil causes high corrosivity to steel and concrete.
Treated steel pipe and sulfate-resistant concrete should
be used. The content of toxic salts is reduced by
leaching, applying proper amounts of soil amendments,
and returning plant residue to the soil. Selection of
adapted vegetation is critical for the establishment of
lawns, shrubs, trees, and vegetable gardens.

The slow permeability can cause septic tank
absorption fields to fail. Use of sandy backfill for the
trench and long absorption lines helps to compensate
for this limitation. The risk of erosion is increased if the
soil is left exposed during site development.

This map unit is in capability unit lis-6 (17), irrigated,
and capability subclass Vis (17), nonirrigated.

113—Garces loam. This very deep, well drained,
saline-alkali soil is on alluvial fans. It formed in alluvium
derived dominantly from granite. Slope is 0 to 2 percent.
Elevation is 210 to 250 feet. The average annual
precipitation is 7 to 8 inches, the average annual air
temperature is 62 to 63 degrees F, and the average
frost-free period is 250 to 265 days.

Typically, the surface layer is gray fine sandy loam
about 1 inch thick. The subsurface layer is light gray
foam about 8 inches thick. The subsoil is gray and
grayish brown clay loam and sandy clay loam about 13
inches thick. The upper 24 inches of the substratum is
light gray and pale yellow sandy loam and coarse sandy
loam, the next 9 inches is light gray sandy clay loam,
and the lower part to a depth of 60 inches or more is
very pale brown fine sandy loam. Yellowish brown
mottles are below a depth of 37 inches. The soil is
calcareous below a depth of 9 inches. All of the layers
are alkali, and most are saline. In some areas the
subsurface layer is fine sandy loam.

Included in this unit are small areas of Corona silt
loam, Excelsior sandy loam, a Goldberg loam that has
been drained, a Kimberlina fine sandy loam that is
saline-alkali, and dark colored soils, in low-lying areas,
that are not saline-alkali in the upper 20 inches. Also
included are small areas of Cajon sandy loam, a
Lakeside clay loam that has been drained, and Wasco
sandy loam, and small areas of soils that are subject to
rare periods of flooding. Included areas make up about
15 percent of the total acreage.

Permeability of this Garces soil is very slow. Available
water capacity is low to high because the salinity of the
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soil differs from one area to another. Effective rooting
depth is 60 inches or more. Runoff is very slow, and the
hazard of water erosion is slight.

This unit is used mainly for irrigated crops and for hay
and pasture. It is also used for homesite development.

This unit is suited to irrigated crops that are salt- and
alkali-tolerant. It is limited mainly by the clay loam and
sandy clay loam subsoi! and the high content of alkali.
The amount of salts present, the crop planted, and the
reclamation procedures used affect the yields of crops
on this unit.

If this unit is used for irrigated crops, salinity influences
the choice of crops. Intensive management is required to
reduce the salinity and maintain soil productivity.
Subsoiling improves the water intake rate and allows
salts to leach downward. Gypsum can be used to
reclaim the soil. If the saline-alkali condition is
significantly reduced by reclamation, the permeability and
available water capacity increase.

Furrow, border, and sprinkler irrigation systems are
suited to this unit. Because of the very slow permeability
of the soil, applications of water should be regulated so
that water does not stand on the surface and damage
crops.

A cropping system that includes crop rotation and the
return of crop residue to the soil or regular addition of
other organic matter improves fertility, reduces crusting,
and increases the water intake rate. Crops respond to
nitrogen and phosphorus.

This unit is suited to hay and pasture. The main
limitations are the very slow permeability and the high
content of alkali.

Practices that can be used to reclaim the soil in this
unit include application of gypsum and adequate
leaching of the salts. Subsoiling opens up the soil and
allows water and salts to pass through. Salt-tolerant
plants are most suitable for planting. Use of proper
stocking rates, pasture rotation, and restricted grazing
during wet periods helps to keep the pasture in good
condition and to protect the soil from erosion. Use of
nitrogen and phosphorus promotes good growth of
forage plants.

Irrigation water can be applied by the border and
sprinkler methods. Leveling helps to insure the uniform
application of water.

If this unit is used for homesite development, the main
limitations are the saline-alkali condition of the soil and
the very slow permeability. The saline-alkali condition of
the soil causes high corrosivity to steel and concrete.
Treated steel pipe and sulfate resistant concrete should
be used. The content of toxic salts is reduced by
leaching, applying proper amounts of soil amendments,
and returning plant residue to the soil. Selection of
adapted vegetation is critical for the establishment of
lawns, shrubs, trees, and vegetable gardens.

The very slow permeability can cause septic tank
absorption fields to fail. Use of sandy backfill for the
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trench and long absorption lines helps to compensate
for this limitation.

This map unit is in capability unit llls-6 (17), irrigated,
and capability subclass Vlls (17), nonirrigated.

114—Gaviota-Rock outcrop complex, 50 to 75
percent slopes. This map unit is on mountains. The
native vegetation is mainly shrubs, annual grasses, and
forbs. Elevation is 1,300 to 2,900 feet. The average
annual precipitation is 10 to 16 inches, the average
annual air temperature is 59 to 62 degrees F, and the
average frost-free period is 200 to 230 days.

This unit is 65 percent Gaviota loam and 20 percent
Rock outcrop. The calcareous soil does not differ in use
and management from the Gaviota soil. The components
of this unit are so intricately intermingled that it was not
practical to map them separately at the scale used.

Included in this unit are small areas of Gaviota loam
and Rock outcrop that have slopes of as little as 15
percent and Millsholm clay loam. Also included are small
areas of Altamont clay, Kreyenhagen loam, Sagaser
loam, Vaquero clay, and Wadesprings stony loam.
Included areas make up about 15 percent of the total
acreage.

The Gaviota soil is shallow and well drained. It formed
in residuum derived dominantly from sandstone or shale.
Typically, the soil is light yellowish brown loam about 12
inches deep. It is underlain by dark gray sandstone.
About 30 percent of this unit is a similar included soil
that is calcareous throughout.

Permeability of the Gaviota soil is moderately rapid.
Available water capacity is very low to low. Effective
rooting depth is 10 to 20 inches. Runoff is rapid, and the
hazard of water erosion is high.

Rock outcrop consists of exposed areas of sandstone
or shale.

This unit is used as rangeland, watershed, and wildlife
habitat.

This unit is poorly suited to use as rangeland. The
production of forage is limited by the restricted effective
rooting depth, the very low to low available water
capacity, the presence of shrubs, and the hazard of
water erosion. Slope limits access by livestock and
results in overgrazing of the less sloping areas. Reducing
the amount of brush available as fuel reduces the risk of
wildfires.

Proper grazing use is essential on this unit. Livestock
grazing should be managed to protect the unit from
erosion. Leaving sufficient plant cover on the soil helps
to control erosion and encourages the production of
forage. Correct placement of salt and supplemental feed
helps to distribute livestock grazing and prevent
overgrazing. Watering troughs and tanks should be
provided for livestock because of the limited supply of
water.
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The characteristic plant community on this unit is
mainly manzanita, black sage, chamise, red brome, and
California buckwheat.

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

115—Gepford clay, partially drained. This very
deep, poorly drained, saline-alkali soil is on flood plains.
It formed in alluvium derived dominantly from igneous
and sedimentary rock. Slope is 0 to 1 percent. Elevation
is 200 to 250 feet. The average annual precipitation is 6
to 7 inches, the average annual air temperature is 63 to
64 degrees F, and the average frost-free period is 250 to
260 days.

Typically, the surface layer is gray and dark gray clay
about 25 inches thick. The upper 13 inches of the
underlying material is olive and light gray clay, and the
lower part to a depth of 60 inches or more is light olive
gray and pale yellow clay loam. Mottles are present in all
layers. The soil is calcareous and saline-alkali
throughout.

Included in this unit are small areas of Armona ioam,
Goldberg loam, Houser clay, Lakeside loam, Pitco clay,
and Vanguard sandy loam that have been partially
drained. Also included are small areas of Gepford clay
that has a sandy substratum and has been partially
drained, Lethent clay loam, and small areas of soils that
are subject to rare periods of flooding. Included areas
make up about 15 percent of the total acreage.

Permeability of this Gepford soil is very slow. Available
water capacity is low to high because the salinity of the
soil varies from one area to another. Effective rooting
depth of the crops commonly grown in the area is limited
by a perched water table that is at a depth of 30 to 48
inches. This soil is considered to be partially drained
because of the presence of dams and reservoirs in the
Sierra Nevada, pumping from the water table, use of tile
and interceptor drains, and the filling and leveling of the
sloughs in the vicinity. Runoff is ponded, and the hazard
of water erosion is slight. The soil is subject to very long
periods of flooding in January through March.

This unit is used mainly for irrigated crops. It is also
used for hay and pasture and for homesite development.
This unit is best suited to irrigated crops that are salt-
and alkali-tolerant. It is limited mainly by the saline-alkali
condition of the soil, wetness, the very slow permeability,
and very long periods of flooding in years of above

normal precipitation.

If this unit is irrigated, salinity influences the choice of
crops. Intensive management is required to reduce the
salinity and maintain soil productivity. The content of
toxic salts is reduced by leaching, applying proper
amounts of soil amendments, and returning crop residue
to the soil. Gypsum, sulfur, and sulfuric acid are among
the soil amendments that can be used to reclaim the soil
in this unit. If sulfur or sulfuric acid is used, lime should
be present in the surface layer.
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The risk of flooding is reduced by the use of levees,
canals, and diversions. Tile drainage can be used if a
suitable outlet is available.

Furrow, border, and sprinkler irrigation systems are
suited to this unit. Because of the very slow permeability
of the soil, the apptication of water should be regulated
so that water does not stand on the surface and damage
the crops.

A cropping system that includes crop rotation and
return of crop residue to the soil or regular addition of
other organic matter improves fertility, reduces crusting,
and increases the water intake rate. Crops respond to
nitrogen and phosphorus.

If this unit is used for hay and pasture, the main
limitations are the saline-alkali condition of the soil,
wetness, and very long periods of flooding in years of
above normal precipitation. The concentration of salts
and alkali in the surface layer limits the production of
plants suitable for hay and pasture. Salt-tolerant species
are most suitable for planting. Leaching the salts from
the surface layer is limited by wetness. Proper drainage
and irrigation water management reduce the
concentration of salts. Gypsum, sulfur, and sulfuric acid
are among the soil amendments that can be used to
reclaim the soil in this unit. If sulfur or sulfuric acid is
used, lime should be present in the surface layer. The
risk of flooding is reduced by the use of levees, canals,
and diversions.

Irrigation water can be applied by the sprinkler and
border methods. Leveling helps to insure the uniform
application of water. Proper stocking rates, pasture
rotation, and restricted grazing during wet periods help to
keep the pasture in good condition and to protect the
soil from erosion. Use of nitrogen and phosphorus
promotes good growth of forage plants.

Population growth has resulted in increased
construction of homes on this unit. The main limitations
for homesite development are wetness, the saline-alkali
condition of the soil, the very slow permeability, a high
potential for shrinking and swelling, and very long
periods of flooding in years of above normal
precipitation.

Deep drainage reduces wetness. Tile drainage can be
used if a suitable outlet is available. Piants that tolerate
wetness and droughtiness should be selected if irrigation
and additional drainage are not provided.

The saline-alkali condition of the soil causes high
corrosivity to steel and concrete. Treated steel pipe and
sulfate-resistant concrete should be used. The content
of toxic salts is reduced by leaching, applying proper
amounts of soil amendments, and returning plant residue
to the soil. Selection of adapted vegetation is critical for
the establishment of lawns, shrubs, trees, and vegetable
gardens.

The very slow permeability and wetness increase the
possibility of failure of septic tank absorption fields. Use
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of sandy backfill for the trench and long absorption lines
helps to compensate for these limitations.

The effects of shrinking and swelling can be minimized
by using proper engineering designs and by backfilling
with material that has low shrink-swell potential.

The risk of flooding is reduced by the use of levees,
canals, and diversions.

This map unit is in capability unit Illw-6 (17), irrigated,
and capability subclass Viw (17), nonirrigated.

116—~Gepford clay, sandy substratum, partially
drained. This very deep, poorly drained, saline-alkali soil
is in basins. It formed in alluvium derived dominantly
from igneous and sedimentary rock. Slope is 0 to 1
percent. Elevation is 185 to 195 feet. The average
annual precipitation is 6 to 7 inches, the average annual
air temperature is 64 to 65 degrees F, and the average
frost-free period is 260 to 275 days.

Typically, the surface layer is gray and dark gray clay
25 inches thick. The upper 17 inches of the underlying
material is olive and light gray clay, and the lower part to
a depth of 60 inches or more is light gray and white fine
sand. Mottles are in all layers. This soil is calcareous and
saline-alkali throughout. In some areas the surface layer
is silty clay.

Included in this unit are small areas of Armona loam,
Gepford clay, Homeland fine sandy loam, Tulare clay,
Vanguard sandy loam, and Westcamp loam, all of which
have been partially drained. Also included are areas of
soils that have a sandy substratum at a depth of less
than 40 inches and small areas of soils that are subject
to rare periods of flooding. Included areas make up
about 15 percent of the total acreage.

Permeability of this Gepford soil is very slow. Available
water capacity is low to high because the salinity of the
soil differs from one area to another. Effective rooting
depth of the crops commonly grown in the area is limited
by a perched water table that is at a depth of 30 to 48
inches. This soil is considered to be partially drained
because of the presence of dams and reservoirs in the
Sierra Nevada, pumping from the water table, use of tile
and interceptor drains, and the filling and leveling of the
sloughs in the vicinity. Runoff is ponded, and the hazard
of water erosion is slight. This soil is subject to very long
periods of flooding in January through March.

This unit is used for irrigated alfalfa, barley, cotton,
safflower, and wheat.

This unit is best suited to irrigated, salt- and alkali-
tolerant crops. It is limited mainly by the saline-alkali
condition of the soil, wetness, a sandy substratum, very
slow permeability, and very long periods of flooding in
years of above normal precipitation. If the soil is
irrigated, salinity influences the choice of crops. Intensive
management is required to reduce the salinity and
maintain soil productivity. The content of toxic salts is
reduced by leaching, applying proper amounts of soil
amendments, and returning crop residue to the soil.
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Among the practices that can be used to reclaim the soil
are applying gypsum and adequately leaching the salts.

Tile drainage can be used if a suitable outlet is
available. The risk of flooding is reduced by the use of
levees, canals, and diversions.

Furrow, border, and sprinkler irrigation systems are
suited to this unit. Because of the very slow permeability
of the soil, the application of water should be regulated
so that water does not stand on the surface and damage
the crops. The length of runs should be adjusted to
permit adequate infiltration of water.

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

This map unit is in capability unit lllw-6 (17), irrigated,
and capability subclass Viw (17), nonirrigated.

117—Goldberg loam, drained. This very deep, saline-
alkali soil is on alluvial plains and flood plains. It formed
in alluvium derived dominantly from igneous and
sedimentary rock. Slope is 0 to 2 percent. Elevation is
205 to 225 feet. The average annual precipitation is 7 to
8 inches, the average annual air temperature is 64 to 65
degrees F, and the average frost-free period is 250 to
275 days.

Typically, the surface layer is gray loam and clay loam
6 inches thick. The upper 26 inches of the subsoil is
gray, dark gray, and olive gray clay, and the lower 6
inches is gray clay loam. The substratum to a depth of
60 inches or more is light olive gray clay loam and sandy
clay loam. Mottles are in some layers below a depth of 6
inches. This soil is calcareous below a depth of 6 inches.
It is saline-aikali in some part of the profile.

Included in this unit are small areas of Cajon sandy
loam, Garces loam, Kimberlina and Nord fine sandy
loams that are saline-alkali, and Whitewolf coarse sandy
loam. Also included are small areas of a Goldberg loam
that has been partially drained and a Lakeside clay loam
that has been drained and small areas of soils that are
not subject to flooding. Included areas make up about 15
percent of the total acreage.

Permeability of this Goldberg soil is very slow.
Available water capacity is low to high because the
salinity of the soil differs from one area to another.
Effective rooting depth is 60 inches or more. Runoff is
very slow, and the hazard of water erosion is slight. This
soil is subject to rare periods of flooding in years of
abnormally high precipitation.

This unit is used mainly for irrigated crops. It is also
used for hay and pasture and as homesites.

This unit is best suited to irrigated, salt- and alkali-
tolerant crops. It is limited mainly by the saline-alkali
condition of the soil and the very slow permeability. The
amount of salts present, the crops planted, and the
reclamation procedures used affect the yield of crops on
this soil. If the saline-alkali condition is significantly
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reduced by reclamation, the permeability and available
water capacity increase. Intensive management is
required to reduce the salinity and maintain soil
productivity. Content of toxic salts can be reduced by
leaching, applying proper amounts of soil amendments,
and returning crop residue to the soil. Gypsum, sulfur,
and sulfuric acid are among the soil amendments that
can be used to reclaim the soil. If sulfur or sulfuric acid is
used, lime should be present in the surface layer.

Because of the very slow permeability of the soil in
this unit, the application of water should be regulated so
that water does not stand on the surface and damage
the crops. Furrow, border, and sprinkler irrigation
systems are suited to this unit. Tilth and fertility can be
improved by returning crop residue to the soil. Crops
respond to nitrogen and phosphorus.

If this unit is used for hay and pasture, the main
limitation is the saline-alkali condition of the soil. The
concentration of salts and alkali in the surface layer
limits the production of hay and pasture plants. Drainage
and good management of irrigation water reduce the
concentration of salts. Salt-tolerant species are most
suitable for planting. Grazing when the soil is wet resuits
in compaction of the surface layer, poor tilth, and
excessive runoff.

If this unit is used for homesite development, the main
limitations are the very slow permeability, the saline-alkali
condition of the soil, and the hazard of flooding. The
very slow permeability can cause septic tank absorption
fields to fail. Absorption lines should be placed below the
very slowly permeable layer. Increasing the size of the
absorption area helps to compensate for the very slow
permeability.

The saline-alkali condition of the soil causes high
corrosivity to steel and concrete. Treated steel pipe and
sulfate-resistant concrete should be used. The content
of toxic salts can be reduced by leaching, applying
proper amounts of soil amendments, and returning plant
residue to the soil. Selection of adapted vegetation is
critical for the establishment of lawns, shrubs, trees, and
vegetable gardens. The risk of flooding can be reduced
by the use of levees, canals, and diversions.

This map unit is in capability unit lllw-6 (17), irrigated,
and capability subclass Viiw (17), nonirrigated.

118—Goldberg loam, partlally drained. This very
deep, somewhat poorly drained, saline-alkali soil is on
alluvial plains and flood plains. it formed in alluvium
derived dominantly from igneous and sedimentary rock.
Slope is 0 to 2 percent. Elevation is 210 to 215 feet. The
average annual precipitation is 7 to 8 inches, the
average annual air temperature is 64 to 65 degrees F,
and the average frost-free period is 250 to 275 days.

Typically, the surface layer is gray loam about 4 inches
thick. The upper 20 inches of the subsoil is gray clay
loam, and the lower 20 inches is gray, dark gray, and
olive gray clay. The substratum to a depth of 60 inches
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or more is light olive gray clay loam and sandy clay
loam. Mottles are in all layers below a depth of 4 inches.
The soil is calcareous below a depth of 4 inches, and it
is saline-alkali in some parts. In some areas the surface
layer is clay loam.

Included in this unit are small areas of Armona loam,
Gepford clay, Lakeside loam, Lemoore sandy loam, and
Vanguard sandy loam that have been drained and
Grangeville sandy loam that is saline-alkali. Also included
are small areas of soils that are not subject to flooding.
Included areas make up about 15 percent of the total
acreage.

Permeability of this Goldberg soil is very slow.
Available water capacity is low to high, because the level
of salinity differs from one area to another. Effective
rooting depth of the crops commonly grown in the area
is limited by a perched water table that is at a depth of
36 to 72 inches. This soil is considered to be partially
drained because of the presence of dams and reservoirs
in the Sierra Nevada, pumping from the water table, use
of tile and interceptor drains, and the filling and leveling
of the sloughs in the vicinity. Runoff is very slow, and the
hazard of water erosion is slight. This soil is subject to
rare periods of flooding in years of abnormally high
precipitation.

This unit is used mainly for irrigated crops. It is also
used for hay and pasture and as homesites.

This unit is best suited to irrigated crops that are salt-
and alkali-tolerant. It is limited mainly by the saline-alkali
condition of the soil, wetness, and the very slow
permeability. Tile drainage can be used if a suitable
outlet is available.

If this unit is irrigated, salinity influences the choice of
crops. Content of toxic salts can be reduced by leaching,
applying proper amounts of soil amendments, and
returning crop residue to the soil. Gypsum, sulfur, and
sulfuric acid are among the soil amendments that can be
used to reclaim the soil. If sulfur or sulfuric acid is used,
lime should be present in the surface layer.

A cropping system that includes crop rotation and
return of crop residue to the soil or regular addition of
other organic matter improves fertility, reduces crusting,
and increases the water intake rate. Crops respond to
nitrogen and phosphorus.

Furrow, border, and sprinkler systems are suited to
this unit. Because of the very slow permeability of the
soil, the length of runs should be adjusted to permit
adequate infiltration of water.

If this unit is used for hay and pasture, the main
limitations are the saline-alkali condition of the soil and
wetness. The concentration of salts and alkali in the
surface layer limits the production of plants suitable for
hay and pasture. Salt-tolerant species are most suitable
for planting. Leaching the salts from the surface layer is
limited by wetness. Drainage and irrigation water
management reduce the concentration of salts. Gypsum,
sulfur, and sulfuric acid are among the soil amendments
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that can be used to reclaim the soil in this unit. If sulfur
or sulfuric acid is used, lime should be present in the
surface layer.

Proper stocking rates, pasture rotation, and restricted
grazing during wet periods help to keep the pasture in
good condition and to protect the soil from erosion. Use
of nitrogen and phosphorus promotes good growth of
forage plants.

Irrigation water can be applied by the border and
sprinkler methods. Leveling helps to insure the uniform
application of water.

Population growth has resulted in increased
construction of homes on this unit. The main limitations
for homesite development are wetness, the very slow
permeability, the saline-alkali condition of the soil, and
the hazard of flooding. Deep drainage reduces wetness.
Tile drainage can be used to reduce wetness if a
suitable outlet is available. Plants that tolerate wetness
and droughtiness should be selected if irrigation and
additional drainage are not provided.

The very slow permeability and wetness increase the
possibility of failure of septic tank absorption fields. Use
of sandy backfill for the trench and long absorption lines
helps to compensate for these limitations.

The saline-alkali condition of the soil causes high
corrosivity to steel and concrete. Treated steel pipe and
sulfate-resistant concrete should be used.

The content of toxic salts is reduced by leaching,
applying proper amounts of soil amendments, and
returning plant residue to the soil. Selection of adapted
vegetation is critical for the establishment of lawns,
shrubs, trees, and vegetable gardens. The risk of
flooding can be reduced by the use of levees, canals,
and diversions.

This map unit is in capability unit Illw-6 (17), irrigated,
and capability subclass Vilw (17), nonirrigated.

119—Grangeville sandy loam, saline-alkali. This
very deep, somewhat poorly drained soil is on alluvial
fans and flood plains. It formed in alluvium derived
dominantly from igneous rock. Slope is 0 to 1 percent.
Elevation is 190 to 230 feet. The average annual
precipitation is 7 to 8 inches, the average annual air
temperature is 63 to 64 degrees F, and the average
frost-free period is 250 to 275 days.

Typically, the surface layer is dark gray sandy loam
and loam about 14 inches thick. The underlying material
to a depth of 60 inches or more is stratified light olive
gray, olive gray, gray, and pale olive sandy loam, fine
sandy loam, and very fine sandy loam. In some areas
the surface layer is fine sandy loam. Mottles are in all
layers below a depth of 21 inches. The soil is calcareous
above a depth of 49 inches. It is saline-alkali throughout.

Included in this unit are small areas of Armona loam,
Lakeside loam, Vanguard sandy loam, and Grangeville
fine sandy loam, saline-alkali, that have been partially
drained. Also included are small areas of a Boggs sandy
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loam, a Lemoore sandy loam, and a Gepford clay that
have been partially drained and a Nord fine sandy loam
that is saline-alkali and small areas of soils that are not
subject to flooding. Included areas make up about 15
percent of the total acreage.

Permeability of this Grangeville soil is moderate.
Available water capacity is low to moderate because the
salinity of the soil differs from one area to another.
Effective rooting depth for crops commonly grown in the
area is limited by a perched water table that is at a
depth of 36 to 48 inches. Runoff is slow, and the hazard
of water erosion is slight. This soil is subject to rare
periods of flooding in years of abnormally high
precipitation.

This unit is used mainly for irrigated barley and cotton.
It is also used for hay and pasture and urban
development.

This unit is suited to irrigated crops that are salt- and
alkali-tolerant. It is limited mainly by the saline-alkali
condition of the soil and wetness. Intensive management
is required to reduce the salinity and maintain soil
productivity. The content of toxic salts is reduced by
leaching, applying proper amounts of soil amendments,
and returning crop residue to the soil. Gypsum, sulfur,
and sulfuric acid can be used to reclaim the soil in this
unit. Lime should be present in the surface layer if sulfur
or sulfuric acid is added. Tile drainage can be used if a
suitable outlet is available.

Furrow, border, and sprinkler irrigation systems are
suited to this unit. A cropping system that includes crop
rotation and return of crop residue to the soil or regular
addition of other organic matter improves fertility,
reduces crusting, and increases the water intake rate.
Crops respond to nitrogen and phosphorus.

If this unit is used for hay and pasture, the main
limitations are the saline-alkali condition of the soil and
wetness. Use of proper stocking rates, pasture rotation,
and restricted grazing during wet periods helps to keep
the pasture in good condition.

The concentration of salts and alkali in the surface
layer limits the production of plants suitable for hay and
pasture. Salt-tolerant species are most suitable for
planting. Leaching the salts from the surface layer is
limited by wetness. Proper drainage and irrigation water
management reduce the concentration of salts. Irrigation
water can be applied by the border and sprinkier
methods.

If this unit is used for urban development, the main
limitations are wetness, the saline-alkali condition of the
soil, and the hazard of flooding.

Wetness causes septic tank absorption fields to fail.
Deep drainage reduces the problem of wetness. Tile
drains can be used if a suitable outlet is available.

Drainage is needed for best results with most lawn
grasses, shade trees, ornamental trees, shrubs, vines,
and vegetable gardens. Plants that tolerate wetness and
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droughtiness should be selected if irrigation and drainage
are not provided.

The saline-alkali condition of the soil causes high
corrosivity to steel and concrete. Treated steel pipe and
sulfate resistant concrete should be used. The content
of toxic salts is reduced by leaching, applying proper
amounts of soil amendments, and returning plant residue
to the soil. The risk of flooding can be reduced by the
use of levees, canals, and diversions.

The risk of erosion is increased if the soil is left
exposed during site development. Revegetation of
disturbed areas as soon as possible reduces the risk of
erosion.

This map unit is in capability unit llw-6 (17), irrigated,
and capability subciass Viw (17), nonirrigated.

120—Grangeville fine sandy loam, partially drained.
This very deep, somewhat poorly drained soil is on
alluvial fans and fiood plains. It formed in alluvium
derived dominantly from igneous rock. Slope is 0 to 1
percent. Elevation is 210 to 285 feet. The average
annual precipitation is 7 to 8 inches, the average annual
air temperature is 63 to 64 degrees F, and the average
frost-free period is 250 to 275 days.

Typically, the surface layer is grayish brown fine sandy
loam about 10 inches thick. The underlying material to a
depth of 60 inches or more is stratified light gray, light
brownish gray, pale brown, and very pale brown sandy
loam and fine sandy loam. In some areas the surface
layer is sandy loam. Mottles are in all layers below a
depth of 21 inches.

Included in this unit are small areas of Nord fine sandy
loam, a Vanguard sandy loam that has been partially
drained, Whitewolf coarse sandy loam, a Kimberlina fine
sandy loam that is saline-alkali, and Wasco sandy loam.
Also included are small areas of soils that are subject to
rare periods of flooding. Included areas make up about
15 percent of the total acreage.

Permeability of this Grangeville soil is moderately
rapid. Available water capacity is moderate to high.
Effective rooting depth for crops commonly grown in the
area may be limited by a water table that is perched at a
depth of more than 48 inches. This soil is considered to
be partially drained because of the dams and reservoirs
in the Sierra Nevada, pumping from the water table, the
use of tile and interceptor drains, and filling and leveling
of the sloughs in the vicinity. Runoff is slow, and the
hazard of water erosion is slight. This soil is protected
from flooding by large flood control structures.

Most areas of this unit are used for irrigated crops,
mainly alfalfa, barley, corn, cotton, and wheat. Among
the other crops grown are peaches and walnuts. Some
areas are used for homesite development.

This unit is well suited to irrigated crops. It is limited
mainly by wetness. Deep-rooted crops are suited to
areas where the drainage is adequate or where a
drainage system has been installed.
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Furrow, border, and sprinkler irrigation systems are
suited to this unit. Applications of irrigation water should
be adjusted to the available water capacity, the water
intake rate, and the crop needs to avoid overirrigating
and leaching of plant nutrients.

A cropping system that includes crop rotation or cover
crops and the return of crop residue to the soil
conserves moisture and helps to maintain tilth and
fertility. Generally, all crops respond to phosphorus and
all crops except legumes respond to nitrogen.

If this unit is used for homesite development, the main
limitation is wetness, which can cause septic tank
absorption fields to fail. Deep drainage reduces the
problem of wetness.

Mulch, fertilizer, and irrigation are needed to establish
lawn grasses and other small-seeded plants. The risk of
erosion is increased if the soil is left exposed during site
development. Revegetation of disturbed areas as soon
as possible reduces the risk of erosion.

This map unit is in capability unit llw-2 (17), irrigated,
and capability subclass Viw (17), nonirrigated.

121—Grangeville fine sandy loam, saline-alkali,
partially drained. This very deep, somewhat poorly
drained soil is on alluvial fans and flood plains. it formed
in alluvium derived dominantly from igneous rock. Slope
is 0 to 1 percent. Elevation is 210 to 285 feet. The
average annual precipitation is 7 to 8 inches, the
average annual air temperature is 63 to 64 degrees F,
and the average frost-free period is 250 to 275 days.

Typically, the surface layer is grayish brown fine sandy
loam about 10 inches thick. The underlying material to a
depth of 60 inches or more is stratified light gray, light
brownish gray, pale brown, and very pale brown sandy
loam and fine sandy loam. In some areas the surface
layer is sandy loam. Mottles are in all layers below a
depth of 21 inches. The soil is saline-alkali throughout.

Included in this unit are small areas of Grangeville fine
sandy loam that has been partially drained, a Nord fine
sandy loam that is saline-alkali, Whitewolf coarse sandy
loam, a Kimberlina fine sandy loam that is saline-alkali,
and a Vanguard sandy loam that has been partially
drained. Also included are small areas of soils that are
subject to rare periods of flooding. Included areas make
up about 15 percent of the total acreage.

Permeability of this Grangeville soil is moderate.
Available water capacity is low to moderate because the
salinity of the soil differs from one area to another.
Effective rooting depth for crops commonly grown in the
area is limited in some areas by a water table that is
perched at a depth of more than 48 inches. This soil is
considered to be partially drained because of the dams
and reservoirs of the Sierra Nevada, pumping from the
water table, tile and interceptor drains, and filling and
leveling of the sloughs in the vicinity. Runoff is slow, and
the hazard of water erosion is slight. This soil is
protected from flooding by large flood control structures.
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This unit is used mainly for irrigated crops, such as
alfalta, barley, and cotton. It is also used for hay and
pasture and for homesite development.

This unit is suited to irrigated crops that are salt- and
alkali-tolerant. It is limited mainly by the saline-alkali
condition of the soil and by wetness. Intensive
management is required to reduce the salinity and
maintain soil productivity. Content of toxic salts can be
reduced by leaching, applying proper amounts of soil
amendments, and returning crop residue to the soil.
Gypsum can be used to reclaim the soil. Deep-rooted
crops are suited to areas where drainage is adequate or
where a drainage system has been installed. Furrow,
border, and sprinkler irrigation systems are suited to this
unit.

A cropping system that includes crop rotation and
return of crop residue to the soil or regular addition of
other organic matter improves fertility, reduces crusting,
and increases the water intake rate. Tillage should be
kept to a minimum. Generally, all crops respond to
phosphorus and ali crops except legumes respond to
nitrogen.

If this unit is used for hay and pasture, the main
limitation is the saline-alkali condition of the soil. Use of
proper stocking rates, pasture rotation, and restricted
grazing during wet periods helps to keep the pasture in
good condition.

The concentration of salts and alkali in the surface
layer limits the production of plants suitable for hay and
pasture. Salt-tolerant species are most suitable for
planting. Procedures that can be used to reclaim the soil
include application of gypsum and adequate leaching of
the salts. Irrigation water can be applied by the border
and sprinkler methods.

This unit is suited to homesite development. The main
limitations are wetness and the saline-alkali condition of
the soil. The risk of erosion is increased if the soil is left
exposed during site development. Revegetation of
disturbed areas as soon as possible reduces the risk of
erosion. Wetness can cause septic tank absorption fields
to fail. Deep drainage reduces the problem of wetness.

Landscaping plants that tolerate wetness and
droughtiness should be selected if irrigation and drainage
are not provided.

The saline-alkali condition of the soil causes high
corrosivity to steel and concrete. Treated steel pipe and
sulfate resistant concrete should be used in this soil.

This map unit is in capability unit llw-6 (17), irrigated,
and capability subclass Viw (17), nonirrigated.

122—Henneke very gravelly clay loam, 5 to 15
percent slopes. This shallow, well drained soil is on
hills. It is moderately sloping to rolling. The soil formed in
residuum derived dominantly from serpentine. The native
vegetation is mainly brush, annual grasses, some
perennial grasses, forbs, and trees. Elevation is 3,000 to
3,473 feet. The average annual precipitation is 16 to 18
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inches, the average annual air temperature is 59 to 61
degrees F, and the average frost-free period is 200 to
240 days.

Typically, the surface layer is dark grayish brown very
gravelly clay loam about 3 inches thick. The subsoil is
dark brown and brown very gravelly clay about 15 inches
thick. Pale yellow, very dark gray, and white serpentine
and other metavolcanic rock are at a depth of 18 inches.
In some areas the surface layer is very cobbly clay loam
or gravelly loam.

included in this unit are small areas of Altamont clay,
Vaquero clay, Wadesprings stony loam, Rock outcrop,
and Henneke very gravelly clay loam that has slopes of
as much as 50 percent. Included areas make up about
15 percent of the total acreage.

Permeability of this Henneke soil is moderately stow.
Available water capacity is very low. Effective rooting
depth is 10 to 20 inches. Runoff is medium, and the
hazard of water erosion is moderate.

This unit is used as rangeland, watershed, and wildlife
habitat.

This unit is poorly suited to use as rangeland. The
production of forage is limited by the presence of brush
and trees, coarse fragments on the surface, limited
effective rooting depth, very iow available water capacity,
and the unfavorable calcium-to-magnesium ratio of the
soil.

Proper grazing use is essential on this unit. Livestock
grazing should be managed to protect the unit from
erosion. Leaving adequate plant cover on the surface
helps to control erosion and encourages the production
of forage. Emergency seeding with adapted grasses or
other plants following fire helps to stabilize the soil and
to control soil erosion. Correct placement of salt and
supplemental feed helps to distribute livestock grazing
and prevent overgrazing. Watering troughs and tanks
should be provided for livestock because of the limited
supply of water.

The characteristic plant community on this unit is
mainly soft chess, wild oat, buckbrush, Digger pine, and
manzanita.

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

123—Henneke very gravelly clay loam, 15 to 50
percent slopes. This shallow, well drained soil is on hills
(fig. 8). It formed in residuum derived dominantly from
serpentine. The native vegetation is mainly brush, annual
grasses, some perennial grasses, forbs, and trees.
Elevation is 1,800 to 3,400 feet. The average annual
precipitation is 16 to 18 inches, the average annual air
temperature is 59 to 61 degrees F, and the average
frost-free period is 200 to 240 days.

Typically, the surface layer is dark grayish brown very
gravelly clay loam about 3 inches thick. The subsoil is
dark brown and brown very gravelly clay about 15 inches
thick. Pale yellow, very dark gray, and white serpentine
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and other metavolcanic rock are at a depth of 18 inches.
In some areas the surface layer is very cobbly clay loam
or gravelly loam.

Included in this unit are small areas of Altamont clay,
Henneke very gravelly clay loam that has slopes of as
little as 5 percent, Vaquero clay, and Wadesprings stony
loam. Also included are small areas of Milisholm clay
loam and Rock outcrop. Included areas make up about
15 percent of the total acreage.

Permeability of this Henneke soil is moderately slow.
Available water capacity is very low. Effective rooting
depth is 10 to 20 inches. Runoff is rapid, and the hazard
of water erosion is high.

This unit is used as rangeland, watershed, and wildlife
habitat.

This unit is poorly suited to use as rangeland. The
production of forage is limited by the presence of brush
and trees, coarse fragments on the surface, limited
effective rooting depth, very low available water capacity,
the hazard of water erosion, and the unfavorable
calcium-to-magnesium ratio of the soil.

Proper grazing use is essential on this unit. Livestock
grazing should be managed to protect the unit from
erosion. Leaving sufficient plant cover on the surtace
helps to control erosion and encourages the production
of forage. Emergency seeding with adapted grasses or
other plants following fire helps to stabilize the soil and
to control erosion. Correct placement of salt and feed
supplement helps to distribute livestock grazing and
prevent overgrazing. Watering troughs and tanks should
be provided for livestock because of the limited supply of
water.

The characteristic plant community on this unit is
mainly manzanita, Digger pine, soft chess, wild oat,
buckbrush, and needlegrass.

This map unit is in capability subclass Vlie (15),
nonirrigated.

124—Homeland fine sandy loam, partially drained.
This very deep, poorly drained, saline-alkali soil is on
basin rims. It formed in alluvium derived dominantly from
igneous and sedimentary rock. Siope is 0 to 1 percent.
Elevation is 185 to 220 feet. The average annual
precipitation is 6 to 7 inches, the average annual air
temperature is 64 to 65 degrees F, and the average
frost-free period is 255 to 270 days.

Typically, the surface layer is light olive gray fine sandy
loam about 8 inches thick. The underlying material to a
depth of 60 inches or more is light gray, pale yeliow, and
white, stratified very fine sandy loam, sandy foam, loamy
sand, and loamy fine sand. Mottles are in some layers
below a depth of 8 inches. The soil is saline-alkali
throughout. In some areas the surface layer is loam or
loamy sand.

Included in this unit are small areas of Houser clay
and small areas of Tulare clay and Westcamp loam that
have been partially drained. Also included are small
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Figure 6.—Area of Henneke very gravelly clay loam, 15 to 50 percent slopes, in foreground; Chalk Buttes in background.

areas of Armona and Lakeside loams that have been
partially drained, a Rambla loamy sand that has been
drained, and soils that are not subject to flooding.
Included areas make up about 10 percent of the total
acreage.

Permeability of this Homeland soif is moderate.
Available water capacity is very low to low because the
salinity of the soil varies from one area to another.
Effective rooting depth for the crops commonly grown in
the area is limited by a perched water table that is at a
depth of 24 to 48 feet. This soil is considered to be
partially drained because of dams and reservoirs in the
Sierra Nevada, pumping from the water table, and
drainage canals. Runoff is slow, and the hazard of water
erosion is slight. This soil is subject to very long periods
of flooding in years of abnormally high precipitation.

This unit is used for irrigated barley or cotton.

This unit is suited to irrigated crops that are salt- and
alkali-tolerant. It is limited mainly by wetness, the strong

saline-atkali condition of the soil, the hazard of flooding,
and the sandy texture of the soil. The amount of salts
present, the crops planted, and the reclamation
procedures used affect the yields of crops. If the saline-
alkali condition is significantly reduced by reclamation,
the permeability and available water capacity increase.

Sprinkler irrigation is a suitable method of applying
water. Use of this method permits the even, controlled
application of water, reduces runoff, and minimizes the
risk of erosion. If furrow irrigation is used, water should
be applied at frequent intervals and runs should be
short.

If the unit is used for irrigated crops, salinity influences
the choice of crops. Tilth and fertility can be improved by
returning crop residue to the soil. Crops respond to
nitrogen and phosphorus.

Intensive management is required to reduce the
salinity and maintain soil productivity. The content of
toxic salts is reduced by leaching, applying proper
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amounts of soil amendments, and returning crop residue
to the soil. Gypsum, sulfur, and sulfuric acid can be used
to reclaim the soil in this unit. Lime should be present in
the surface layer if sulfur or sulfuric acid is added.

Tile drainage can be used if a suitable outlet is
available. Flooding can be controiled by the use of
levees, canals, and diversions.

If this unit is used for homesite development, the main
limitations are wetness, the strong saline-alkali condition
of the soil, the hazard of flooding, and the sandy texture
of the soil. Flooding can be controlied by the use of
levees, canals, and diversions.

Wetness causes septic tank absorption fields to fail.
Deep drainage reduces the problem of wetness. Tile
drains can be used if a suitable outlet is available.

The saline-alkali condition of the soil causes high
corrosivity to steel and concrete. Treated steel pipe and
sulfate-resistant concrete should be used. The sandy
texture of the soil provides poor foundation support for
buildings. Buildings and roads should be designed to
offset the limited ability of the soil to support a load.

The risk of erosion is increased if the soil is left
exposed during site development. Revegetating
disturbed areas helps to control erosion.

This map unit is in capability unit lllw-4 (17), irrigated,
and capability subclass Vilw (17), nonirrigated.

125—Houser fine sandy loam, drained. This very
deep, saline-alkali soil is on basin rims. It formed in
alluvium derived dominantly from igneous and
sedimentary rock. Slope is 0 to 1 percent. Elevation is
190 to 220 feet. The average annual precipitation is 6 to
7 inches, the average annual air temperature is 64 to 65
degrees F, and the average frost-free period is 260 to
275 days.

Typically, the surface layer is light gray fine sandy
loam 4 inches thick. The upper 10 inches of the
underlying material is light gray clay, and the lower part
o a depth of 60 inches or more is light gray and light
brownish gray silty clay. The soil is calcareous
throughout. Below a depth of 4 inches, it is mottled and
is saline-alkali.

Included in this unit are small areas of Houser clay
and Westcamp loam that have been partially drained,
Rambla loamy sand that has been drained, Lethent clay
loam, and Lethent fine sandy loam. Also included are
small areas of soils that are not subject to fiooding.
Included areas make up about 15 percent of the total
acreage.

Permeability of this Houser soil is very slow. Available
water capacity is very low to high because the salinity of
the soil differs from one area to another. Effective
rooting depth is 60 inches or more. Runoff is slow, and
the hazard of water erosion is slight. This soil is subject
to very long periods of flooding in February and March. It
is considered to be drained because of the presence of
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dams and reservoirs in the Sierra Nevada, pumping from
the water table, and the use of drainage canals.

This unit is used for irrigated crops.

This unit is best suited to irrigated, salt- and alkali-
tolerant crops. It is limited mainly by the saline-alkali
condition of the soll, the very slow permeability, and very
long periods of flooding in years of abnormally high
precipitation. The amount of saits present, the crops
planted, and the reclamation procedures used affect the
yield of crops on this unit. Intensive management is
required to reduce the salinity and maintain soil
productivity. The content of toxic salts is reduced by
leaching, applying proper amounts of soil amendments,
and returning crop residue to the soil. Gypsum, sulfur,
and sulfuric acid are among the soil amendments that
can be used to reclaim the soil in this unit, If sulfur or
sulfuric acid is used, lime should be present in the
surface layer. If the saline-alkali condition is significantly
reduced by reclamation, the permeability and available
water capacity increase.

Furrow, border, and sprinkler irrigation systems are
suited to this unit. Because of the very slow permeability
of the soil, the application of water should be regulated
so that water does not stand on the surface and damage
crops. The risk of flooding is reduced by the use of
fevees, canals, and diversions.

A cropping system that includes crop rotation and the
return of crop residue to the soil or the regular addition
of other organic matter improves fertility, reduces
crusting, and increases the water intake rate. Crops
respond to nitrogen and phosphorus.

If this unit is used for homesite development, the main
limitations are the very slow permeability, the saline-alkali
condition of the soil, high shrink-swell potential, and very
long periods of flooding in years of abnormally high
precipitation. The very slow permeability can cause
septic tank absorption fields to fail. Use of sandy backfill
for the trench and long absorption lines helps to
compensate for this limitation.

The saline-alkali condition of the soil causes high
corrosivity to steel and concrete. Treated steel pipe and
sulfate-resistant concrete should be used. Selection of
adapted vegetation is critical for the establishment of
lawns, shrubs, trees, and vegetable gardens. Among the
practices that can be used to reclaim the soil are
applying gypsum and adequately leaching the salts.

Buildings and roads should be designed to offset the
effects of shrinking and swelling. The effects can be
minimized by using proper engineering designs and by
backfilling with material that has low shrink-swell
potential. The risk of flooding is reduced by the use of
levees, canals, and diversions.

This map unit is in capability unit Illw-6 (17), irrigated,
and capability subclass Vllw (17), nonirrigated.

126—Houser clay, partially drained. This very deep,
somewhat poorly drained, saline-alkali soil is on basin
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rims. It formed in alluvium derived dominantly from
igneous and sedimentary rock. Slope is O to 1 percent.
Elevation is 180 to 210 feet. The average annual
precipitation is 6 to 7 inches, the average annual air
temperature is 64 to 65 degrees F, and the average
frost-free period is 260 to 275 days.

Typically, the surface layer is light olive gray and gray
clay about 20 inches thick. The upper 3 inches of the
underlying material is light olive gray silt loam, and the
lower part to a depth of 60 inches or more is gray and
olive gray clay. The soil is calcareous above a depth of
20 inches and is saline-alkali below a depth of 9 inches.
In some areas the surface layer is silty clay.

Included in this unit are small areas of Houser fine
sandy loam and Rambla loamy sand that have been
drained and small areas of Lethent clay loam. Also
included are small areas of Boggs sandy loam, Gepford
clay, Tulare clay, and Westcamp loam that have been
partially drained and small areas of soils that are not
subject to flooding. Included areas make up about 15
percent of the total acreage.

Permeability of this Houser soil is very slow. Available
water capacity is very low to moderate because the
salinity of the soil differs from one area to another.
Effective rooting depth of the crops commonly grown in
the area is limited by a perched water table that is at a
depth of 48 to 72 inches. Runoff is slow, and the hazard
of water erosion is slight. This soil is subject to very long
periods of flooding in February and March. The soil is
considered to be partially drained because of the
presence of dams and reservoirs in the Sierra Nevada,
pumping from the water table, and the use of drainage
canals.

This unit is used for irrigated barley, cotton, and
safflower.

This unit is best suited to irrigated crops that are salt-
and alkali-tolerant. It is limited mainly by the saline-alkali
condition of the soil, the very slow permeability, wetness,
and very long periods of flooding in years of abnormally
high precipitation.

Intensive management is required to reduce the
salinity and maintain soil productivity. The amount of
salts present, the crops planted, and the reclamation
procedures used affect the yield of crops on the unit.
The content of toxic salts is reduced by leaching,
applying proper amounts of soil amendments, and
returning crop residue to the soil. Gypsum, sulfur, and
sulfuric acid are among the soil amendments that can be
used to reclaim the soil in this unit. If sulfur or sulfuric
acid is used, lime should be present in the surface layer.

Tile drainage can be used if a suitable outlet is
available. If the saline-alkali condition is significantly
reduced by reclamation, the permeability and available
water capacity increase. The risk of flooding is reduced
by the use of levees, canals, and diversions.

Furrow, border, and sprinkler irrigation systems are
suited to this unit. Because of the very slow permeability
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of the soil, the application of water should be regulated
so that water does not stand on the surface and damage
crops. A cropping system that includes crop rotation and
return of crop residue to the soil or regular addition of
other organic matter improves fertility, reduces crusting,
and increases the water intake rate. Crops respond to
nitrogen and phosphorus.

If this unit is used for homesite development, the main
limitations are wetness, the very slow permeability, the
saline-alkali condition of the soil, high potential for
shrinking and swelling, and very long periods of flooding
in years of abnormally high precipitation.

The very slow permeability and wetness increase the
possibility of failure of septic tank absorption fields. Use
of sandy backfill for the trench and long absorption lines
helps to compensate for the very slow permeability.
Deep drainage reduces wetness. Tile drainage can be
used if a suitable outlet is available.

The saline-alkali condition of the soil causes high
corrosivity to steel and concrete. Treated steel pipe and
sulfate-resistant concrete should be used.

Selection of adapted vegetation is critical for
establishment of lawns, shrubs, trees, and vegetable
gardens. Among the practices that can be used to
reclaim the soil are applying gypsum and adequately
leaching the salts.

Buildings and roads should be designed to offset the
effects of shrinking and swelling. The effects can be
minimized by using proper engineering designs and by
backfilling with material that has low shrink-swell
potential.

The risk of flooding is reduced by the use of levees,
canals, and diversions.

This map unit is in capability unit Illw-6 (17), irrigated,
and capability subclass Viiw (17), nonirrigated.

127—Kettleman loam, 5 to 15 percent slopes. This
moderately deep, well drained soil is on hills. It is
moderately sloping to rolling. The soil formed in
residuum derived dominantly from sandstone or shale.
The native vegetation is mainly annual grasses, forbs,
and shrubs. Elevation is 500 to 1,500 feet. The average
annual precipitation is 5 to 7 inches, the average annual
air temperature is 64 to 65 degrees F, and the average
frost-free period is 230 to 250 days.

Typically, the surface layer is brown loam about 13
inches thick. The next layer is grayish brown loam about
26 inches thick. It is underlain by grayish brown,
calcareous sandstone. This soil is calcareous below a
depth of 1 inch. In some areas the soil is clay loam
throughout.

Included in this unit are small areas of Cantua coarse
sandy loam, a Kettleman loam that has slopes of as
much as 30 percent, Mercey loam, Reefridge clay, and
Delgado sandy loam and small areas of Rock outcrop on
hilltops. Included areas make up about 15 percent of the
total acreage.
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Permeability of this Kettleman soil is moderate.
Available water capacity is fow to moderate. Effective
rooting depth is 20 to 40 inches. Runoff is rapid, and the
hazard of water erosion is high.

Most areas of this unit are used as rangeland and
wildlife habitat. A few areas are used for barley and for
urban development.

This unit is suited to use as rangeland. The production
of forage is limited by low rainfall and the hazard of
erosion. The amount of forage produced depends on the
seasonal precipitation.

Proper grazing use is essential on this unit. Livestock
grazing should be managed to protect the unit from
erosion. Removal of the plant cover by overgrazing or
operating off-road vehicles can result in the deterioration
of the native plant community and in increased erosion.
Adequate plant cover should be left on the soil to reduce
erosion and help sustain forage production. Correct
placement of salt and supplementai feed heips to
distribute grazing and prevent overgrazing. Water troughs
and tanks are necessary for livestock because of the
limited water supply.

The characteristic plant community on this unit is
mainly red brome, foxtail fescue, ripgut brome, filaree,
and allscale saltbush.

This unit is suited to irrigated crops. It is limited mainly
by steepness of slope, the hazard of erosion, and the
moderate depth to rock. Sprinkler irrigation is a suitable
method of applying water. Use of this method permits
the even, controlied application of water, reduces runoff,
and minimizes the risk of erosion.

A cropping system that includes crop rotation and
return of crop residue to the soil or regular addition of
other organic matter improves fertility, reduces crusting,
and increases the water intake rate. Tillage should be
kept to a minimum. All tillage should be on the contour
or across the slope. Crops respond to nitrogen and
phosphorus.

Population growth has resulted in increased
construction of homes on this unit. If the unit is used for
urban development, the main limitations are steepness
of slope, moderate depth to rock, and the hazard of
erosion in steeper areas.

Only the part of the site that is used for construction
should be disturbed. The deep cuts needed to provide
essentially level building sites can expose bedrock.
Topsoil can be stockpiled and used to reclaim areas of
this unit. Preserving the existing plant cover during
construction helps to control erosion.

Steepness of slope is a concern in installing septic
tank absorption fields. Effluent from absorption fields can
surface in areas downslope and create a hazard to
health; therefore, if the density of housing is moderate to
high, community sewage systems are needed to prevent
contamination of water supplies as a resuit of seepage.
Absorption lines should be installed on the contour.
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Structures to divert runoff are needed if buildings and
roads are constructed. Establishing and maintaining plant
cover can be achieved through proper shaping of the
slopes, fertilizing, seeding, and mulching.

This map unit is in capability unit IVe-1 (15), irrigated,
and capability subclass Vlle (15), nonirrigated.

128—Kettieman loam, 15 to 30 percent siopes. This
moderately deep, well drained soil is on hilly uplands. It
formed in residuum derived dominantly from sandstone
or shale. The native vegetation is mainly annual grasses,
forbs, and shrubs. Elevation is 500 to 1,500 feet. The
average annual precipitation is 5 to 7 inches, the
average annual air temperature is 64 to 65 degrees F,
and the average frost-free period is 230 to 250 days.

Typically, the surface layer is brown loam about 13
inches thick. The underlying material is grayish brown
loam about 26 inches thick. It is underlain by grayish
brown, calcareous sandstone. This soil is calcareous
below a depth of 1 inch. In some areas the soil is clay
loam throughout.

Included in this unit are small areas of Cantua coarse
sandy loam that has slopes of as much as 50 percent,
Kettleman soils that have slopes of 30 to 50 percent,
and Reefridge clay. Also included are small areas of
Delgado gravelly sandy loam and Rock outcrop on
hilltops. Included areas make up about 15 percent of the
total acreage.

Permeability of this Kettleman soil is moderate.
Available water capacity is low to moderate. Effective
rooting depth is 20 to 40 inches. Runoff is rapid, and the
hazard of water erosion is high.

This unit is used as rangeland and wildlife habitat.

This unit is suited to use as rangeland. The production
of forage is limited by low rainfall and the hazard of
erosion. Forage production varies with the seasonal
precipitation.

Proper grazing use is essential on this unit. Livestock
grazing should be managed to protect the unit from
erosion. Removal of the plant cover by overgrazing or
operating off-road vehicles on the unit can resuit in
deterioration of the native plant community and in
increased erosion. Adequate plant cover should be left
on the unit to reduce erosion and help sustain forage
productiori.

Correct placement of salt and supplemental feed helps
to distribute grazing and prevent overgrazing. Water
troughs and tanks are necessary for livestock because
of the limited water supply.

The characteristic plant community on this unit is
mainly red brome, foxtail fescue, ripgut brome, filaree,
and allscale saltbush.

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

129—Kettieman-Cantua complex, 30 to 50 percent
slopes. This map unit is on hills. It formed in residuum
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derived dominantly from sandstone and shale. The
native vegetation is mainly annual grasses, forbs, and
shrubs. Elevation is 500 to 2,000 feet. The average
annual precipitation is 5 to 7 inches, the average annual
air temperature is 64 to 65 degrees F, and the average
frost-free period is 230 to 250 days.

This unit is 50 percent Kettleman loam and 40 percent
Cantua coarse sandy loam. The components of this unit
are so intricately intermingled that it was not practical to
map them separately at the scale used.

Included in this unit are small areas of a Delgado
gravelly sandy loam that is on hilltops and has slopes of
15 to 50 percent and small areas of Mercey loam. Also
included are small areas of Rock outcrop on ridgetops.
Included areas make up about 10 percent of the total
acreage.

The Kettleman soil is moderately deep and well
drained. It formed in residuum derived from sandstone or
shale. Typically, the surface layer is brown loam about
13 inches thick. The underlying material is grayish brown
loam about 26 inches thick. It is underlain by grayish
brown, calcareous sandstone. The soil is calcareous
below a depth of 1 inch.

Permeability of this Kettleman soil is moderate.
Available water capacity is low to moderate. Effective
rooting depth is 20 to 40 inches. Runoff is rapid, and the
hazard of water erosion is high.

The Cantua soil is deep and somewhat excessively
drained. It formed in residuum derived from sandstone.
Typically, the Cantua soil is grayish brown and light
brownish gray coarse sandy loam about 55 inches thick.
It is underlain by light brownish gray, soft, calcareous
sandstone.

Permeability of this Cantua soil is moderately rapid.
Available water capacity is low to moderate. Effective
rooting depth is 40 to 60 inches or more. Runoff is
medium, and the hazard of water erosion is moderate.

This unit is used as rangeland and wildlife habitat.

This unit is suited to use as rangeland. The production
of forage is limited by low rainfall, steepness of slope,
and the hazard of erosion. Forage production varies with
the seasonal precipitation.

Proper grazing use is essential on this unit. Livestock
grazing should be managed to protect the unit from
erosion. Operating off-road vehicles on the unit can
result in deterioration of the native plant community.
Adequate plant cover should be left on the unit to
reduce erosion and help sustain forage production.

Steepness of slope limits access by livestock and
promotes overgrazing of the less sloping areas. Trails or
walkways can be constructed to encourage livestock
grazing in areas where access is limited. Correct
placement of salt and supplemental feed also helps to
distribute grazing and prevent overgrazing. Water troughs
and tanks are necessary for livestock because of the
limited water supply.
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The characteristic plant community on this unit is
mainly red brome, foxtail fescue, filaree, ripgut brome,
and allscale saltbush.

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

130—Kimberlina fine sandy loam, saline-alkali. This
very deep, well drained soil is on alluvial fans. It formed
in alluvium derived dominantly from igneous and
sedimentary rock. Slope is 0 to 2 percent. Elevation is
220 to 250 feet. The average annual precipitation is 7 to
8 inches, the average annual air temperature is 62 to 63
degrees F, and the average frost-free period is 250 to
260 days.

Typically, the soil is light brownish gray fine sandy
toam to a depth of 60 inches or more. It is calcareous
below a depth of 8 inches and is saline-alkali throughout.
In some areas the surface layer is sandy loam.

Included in this unit are small areas of Cajon sandy
loam, Kimberlina fine sandy loam that has a sandy
substratum, Nord fine sandy loam that is safine-alkali,
and Wasco sandy loam. Also included are small areas of
Excelsior sandy loam, Garces loam, Melga silt loam,
Remnoy very fine sandy loam, and Youd fine sandy loam
and small areas of soils that are subject to rare periods
of flooding. Included areas make up about 15 percent of
the total acreage.

Permeability of this Kimberlina soil is moderately slow.
Available water capacity is very low to low. Effective
rooting depth is 60 inches or more. Runoff is slow, and
the hazard of water erosion is slight.

This unit is used mainly for irrigated crops and for hay
and pasture. It is also used for urban development.

This unit is best suited to irrigated crops that are salt-
and alkali-tolerant. It is limited mainly by the saline-atkali
condition of the soil. Intensive management is required
to reduce the salinity of the soil and maintain
productivity. Content of the toxic salts can be reduced by
leaching, applying proper amounts of soil amendments,
and returning crop residue to the soil. Gypsum, sulfur,
and sulfuric acid are among the soil amendments that
can be used to reclaim the soil. If sulfur or sulfuric acid is
used, lime should be present in the surface layer.

Furrow, border, and sprinkler irrigation systems are
suited to this unit. The method used generally is
governed by the crop grown. Because of the moderately
slow permeability of the soil, the application of water
should be regulated so that water does not stand on the
surface and damage the crops.

A cropping system that includes crop rotation and
return of crop residue to the soil or regular addition of
other organic matter improves fertility, reduces crusting,
and increases the water intake rate. Crops respond to
nitrogen and phosphorus.

This unit is suited to hay and pasture. The main
limitation is the saline-alkali condition of the soil. The
concentration of salts and alkali limits the production of
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some hay and pasture plants. Content of toxic salts can
be reduced by leaching, applying proper amounts of soil
amendments, and returning crop residue to the soil.
Gypsum, sulfur, and sulfuric acid are among the soil
amendments that can be used to reclaim the soil. If
sulfur or sulfuric acid is used, lime should be present in
the surface layer.

Irrigation water can be applied by the sprinkier and
border methods. Leveling helps to insure the uniform
application of water.

Proper stocking rates, pasture rotation, and restricted
grazing during wet periods help to keep the pasture in
good condition and to protect the soil from erosion. Use
of nitrogen and phosphorus promotes good growth of
forage plants.

Population growth has resulted in increased
construction of homes on this unit. The main limitation
for homesite development is the saline-alkali condition of
the soil. The risk of erosion is increased if the soil is left
exposed during site development. Revegetation of
disturbed areas as soon as possible reduces the risk of
erosion. The content of toxic salts is reduced by
leaching, applying proper amounts of soil amendments,
and returning plant residue to the soil. Selection of
adapted vegetation is critical for the establishment of
lawns, shrubs, trees, and vegetable gardens. Mulch,
fertilizer, and irrigation are needed to establish lawn
grasses and other small-seeded plants.

The saline-alkali condition of the soil causes high
corrosivity to steel and concrete. Treated steel pipe and
sulfate-resistant concrete should be used.

This map unit is in capability unit lls-6 (17), irrigated,
and capability subclass Vs (17), nonirrigated.

131—Kimberlina fine sandy loam, sandy
substratum. This very deep, well drained soil is on
alluvial fans. It formed in ailuvium derived dominantly
from igneous and sedimentary rock. Slope is 0 to 2
percent. Elevation is 250 to 1,000 feet. The average
annual precipitation is 7 to 8 inches, the average annual
air temperature is 62 to 64 degrees F, and the average
frost-free period is 250 to 260 days.

Typically, the surface layer is light brownish gray fine
sandy loam about 8 inches thick. The upper 33 inches of
the underlying material is light brownish gray and grayish
brown fine sandy loam, and the lower part to a depth of
60 inches or more is brown loamy fine sand. This soil is
calcareous between depths of 8 and 28 inches and is
noncalcareous below a depth of 28 inches. In some
areas the surface layer is sandy loam or loam.

Included in this unit are small areas of Cajon sandy
loam, Excelsior sandy loam, a Kimberiina fine sandy
loam that is saline-alkali, Nord fine sandy loam, and
Wasco sandy loam. Also included are small areas of
soils that are subject to rare periods of flooding. Included
areas make up about 15 percent of the total acreage.

Soil Survey

Permeability of this Kimberlina soil is moderately rapid.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more, but roots are mainly in the
upper 40 to 60 inches of the soil. Runoff is slow, and the
hazard of water erosion is slight.

This unit is used mainly for irrigated crops such as
alfalfa, cotton, barley, grapes, and almonds. It is also
used for homesite development.

This unit is suited to most irrigated crops. It is limited
mainly by the moderate available water capacity and by
the sandy substratum, which restricts rooting depth of
deep-rooted crops.

Furrow, border, and sprinkler irrigation systems are
suited to this unit. Applications of irrigation water should
be adjusted to the available water capacity, the water
intake rate, and the crop needs to avoid overirrigating
and leaching of plant nutrients.

A cropping system that includes crop rotation or cover
crops and return of crop residue to the soil conserves
moisture, maintains tilth, and controls erosion. Generally,
all crops respond to phosphorus and all crops except
legumes respond to nitrogen.

If this unit is used for homesite development, it has
few limitations; however, the risk of erosion is increased
if the soil is left exposed during site development.
Revegetation of disturbed areas as soon as possible
reduces the risk of erosion. Muich, fertilizer, and
irrigation are needed to establish lawn grasses and other
small-seeded plants.

If the density of housing is moderate to high,
community sewage systems are needed to prevent
contamination of water supplies as a resuit of seepage
from septic tank absorption fields.

This map unit is in capability unit lls-4 (17), irrigated,
and capability subclass VllIs (17), nonirrigated.

132—Kimberlina, saline-alkali-Garces complex. This
map unit is on alluvial fans. Slope is 0 to 2 percent. The
vegetation in areas not cultivated is mainly annual
grasses and forbs. Elevation is 210 to 250 feet. The
average annual precipitation is 7 to 8 inches, the
average annual air temperature is 62 to 63 degrees F,
and the average frost-free period is 250 to 265 days.

This unit is 50 percent Kimberlina fine sandy loam,
saline-alkali, and 35 percent Garces loam. The
components of this unit are so intricately intermingled
that it was not practical to map them separately at the
scale used.

Included in this unit are small areas of Cajon sandy
foam, a Goldberg loam and a Lakeside clay loam that
have been drained, and a Lemoore sandy loam that has
been partially drained. Also included are small areas of
Nord fine sandy loam, most of which is saline-alkali, and
small areas of soils that are subject to rare periods of
flooding. Included areas make up about 15 percent of
the total acreage.
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The Kimberlina soil is very deep and well drained. It
formed in alluvium derived dominantly from igneous and
sedimentary rock. Typically, the soil is light brownish
gray fine sandy loam to a depth of 60 inches or more. it
is calcareous below a depth of 8 inches and is saline-
alkali throughout. In some areas the surface layer is
sandy loam.

Permeability of the Kimberlina soil is moderately slow.
Available water capacity is very low to low. Effective
rooting depth is 60 inches or more. Runoff is slow, and
the hazard of water erosion is slight.

The Garces soil is very deep and well drained. It
formed in alluvium derived dominantly from granite.
Typically, the surface layer is gray fine sandy loam about
1 inch thick. The subsurface layer is light gray loam
about 8 inches thick. The subsoil is gray and grayish
brown clay loam and sandy clay loam about 13 inches
thick. The upper 24 inches of the substratum is light gray
and pale yellow sandy loam and coarse sandy loam, the
next 9 inches is light gray sandy clay loam, and the
lower part to a depth of 60 inches or more is very pale
brown fine sandy loam. Yellowish brown mottles are in
all layers below a depth of 37 inches. The soil is
calcareous below a depth of 9 inches. All layers are
alkali-affected, and most are saline-affected. In some
areas the subsurface layer is fine sandy loam.

Permeability of the Garces soil is very slow. Available
water capacity is low to high because the salinity of the
soil differs from one area to another. Effective rooting
depth is 60 inches or more. Runoff is very slow, and the
hazard of water erosion is slight.

This unit is used mainly for irrigated crops and pasture.
It is also used for homesite development.

This unit is suited to irrigated crops that are sait- and
alkali-tolerant. If the Kimberlina soil is used for irrigated
crops, the main limitation is the saline-alkali condition of
the soil. If the Garces soil is used for irrigated crops, the
main limitations are the saline-alkali condition of the soil
and the very slow permeability.

Intensive management is required to reduce the
salinity and maintain soil productivity. The content of
toxic salts is reduced by leaching, applying proper
amounts of soil amendments, and returning crop residue
to the soil. Gypsum, sulfur, and sulfuric acid are among
the soil amendments that can be used to reclaim the soil
in this unit. If sulfur or sulfuric acid is used, lime should
be present in the surface layer.

A cropping system that includes crop rotation and
return of crop residue to the soil or regular addition of
other organic matter improves fertility, reduces crusting,
and increases the water intake rate. Crops respond to
nitrogen and phosphorus.

Furrow, border, and sprinkler irrigation systems are
suited to this unit. Because of the very slow permeability
of the Garces soil, the application of water should be
regulated so that water does not stand on the surface
and damage the crops. Subsoiling improves the water
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intake rate and allows salts to be leached downward. If
the saline-alkali condition is significantly reduced by
reclamation, the permeability and available water
capacity increase.

This unit is suited to hay and pasture. If the Kimberlina
soil is used for hay and pasture, the main limitation is the
saline-alkali condition of the soil. If the Garces soil is
used for hay and pasture, the main limitations are the
saline-alkali condition of the soil and the very slow
permeability.

The concentration of salts and alkali limits the
production of some hay and pasture plants. The content
of toxic salts is reduced by leaching, applying proper
amounts of soil amendments, and returning crop residue
to the soil. Gypsum, sulfur, and sulfuric acid are among
the soil amendments that can be used to reclaim the soil
in this unit. If sulfur or sulfuric acid is used, lime should
be present in the surface layer. Subsoiling opens up the
soil and allows water and salts to pass through.

Irrigation water can be applied by the sprinkler and
border methods. Leveling helps to insure the uniform
application of water. Proper stocking rates, pasture
rotation, and restricted grazing during wet periods help to
keep the pasture in good condition and to protect the
soil from erosion. Use of nitrogen and phosphorus
promotes good growth of forage plants.

If the Kimberlina soil is used for homesite
development, the main limitation is the saline-alkali
condition of the soil. If the Garces soil is used for
homesite development, the main limitations are the
saline-alkali condition of the soil and the very slow
permeability.

The saline-alkali condition of the soil causes high
corrosivity to steel and concrete. Treated steel pipe and
sulfate-resistant concrete should be used. The content
of toxic salts is reduced by leaching, applying proper
amounts of soil amendments, and returning plant residue
to the soil. Selection of adapted vegetation is critical for
the establishment of lawns, shrubs, trees, and vegetable
gardens. Mulch, fertilizer, and irrigation are needed to
establish lawn grasses and other small-seeded plants.

The very slow permeability of the Garces soil can
cause septic tank absorption fields to fail. Increasing the
size of the absorption area helps to compensate for this
limitation. Absorption lines should be placed betow the
very slowly permeable layer.

The risk of erosion is increased if the soil is left
exposed during site development. Revegetation of
disturbed areas as soon as possible reduces the risk of
erosion.

This map unit is in capability unit Ils-6 (17), irrigated,
and capability subclass Vs (17), nonirrigated.

133—Kreyenhagen loam, 50 to 75 percent slopes.
This deep, well drained soil is on mountains. It formed in
residuum derived dominantly from sandstone. The native
vegetation is mainly annual grasses, forbs, and
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deciduous trees. Elevation is 1,100 to 2,550 feet. The
average annual precipitation is 12 to 18 inches, the
average annual air temperature is 59 to 62 degrees F,
and the average frost-free period is 210 to 240 days.

Typically, the surface layer is pale brown loam about 2
inches thick. The subsoil is yellowish brown clay loam
about 43 inches thick. Brownish yellow sandstone is at a
depth of 45 inches.

Included in this unit are small areas of Altamont clay,
Sagaser loam, Vaquero clay, and Wadesprings stony
loam. Also included are small areas of Gaviota loam and
Millsholm clay loam. Included areas make up about 15
percent of the total acreage.

Permeability of this Kreyenhagen soit is moderately
slow. Available water capacity is moderate to very high.
Effective rooting depth is 40 to 60 inches or more.
Runoff is rapid, and the hazard of water erosion is high.

This unit is used for livestock grazing, wildlife habitat,
firewood production, and watershed.

The production of forage on this unit is limited by the
hazard of water erosion. Slope limits access by livestock
and results in overgrazing of the less sloping areas.
Livestock grazing should be managed to protect the soil
from erosion. Proper grazing use is essential on this unit.
Adequate plant cover should be left on the unit to
reduce erosion and help sustain forage production.
Correct placement of salt and supplemental feed helps
to distribute livestock grazing and prevent overgrazing.
Watering troughs and tanks should be provided for
livestock because of the limited supply of water.

Harvesting of firewood is limited mainly by steepness
of slope. Because of the instability of the soil, trees and
brush should be retained on this unit.

The characteristic plant community on this unit is
mainly blue oak, wild oat, and soft chess. The potential
production of the understory is about 1,600 pounds of
air-dry vegetation per acre per year.

This map unit is in capability subclass Vlie (15),
nonirrigated.

134—Lakeside loam, partially drained. This very
deep, somewhat poorly drained, saline-alkali soil is on
basin rims and alluvial plains. It formed in alluvium
derived dominantly from igneous and sedimentary rock.
Slope is 0 to 1 percent. The vegetation in areas not
cultivated is mainly annual grasses, forbs, and a few
valley oaks. Elevation is 190 to 240 feet. The average
annual precipitation is 7 to 8 inches, the average annual
air temperature is 64 to 65 degrees F, and the average
frost-free period is 260 to 275 days.

Typically, the surface layer is gray and olive gray loam
and fine sandy loam about 17 inches thick. The
underlying material to a depth of 60 inches or more is
stratified, light olive gray, pale yellow, olive gray, and
grayish brown loam and clay loam. Mottles are in all
layers below a depth of 28 inches. The soil is calcareous

Soil Survey

below a depth of 4 inches, and it is saline-alkali
throughout. in some areas the surface layer is clay loam.

Included in this unit are small areas of Armona loam,
Goldberg loam, Homeland fine sandy loam, Lakeside
clay, and Westcamp loam that have been partially
drained and Grangeville sandy loam that is saline-alkali.
Also included are small areas of soils that are subject to
rare periods of flooding. Included areas make up about
15 percent of the total acreage.

Permeability of this Lakeside soil is moderately slow.
Available water capacity is low to high because the
salinity of the soil differs from one area to another.
Effective rooting depth of the crops commonly grown in
the area is limited by a perched water table that is at a
depth of 48 to 72 inches. This soil is considered to be
partially drained because of the presence of dams and
reservoirs in the Sierra Nevada, pumping from the water
table, use of tile and interceptor drains, and the filling
and leveling of the sloughs in the vicinity. Runoft is very
slow, and the hazard of water erosion is slight. This soil
is protected from flooding by large flood control
structures.

This unit is used mainly for irrigated alfalfa, barley, and
cotton. It is also used for urban development.

This unit is best suited to irrigated crops that are salt-
and alkali-tolerant. It is limited mainly by the saline-alkali
condition of the soil, the stratified underlying material,
and wetness.

If this unit is irrigated, salinity influences the choice of
crops. The content of toxic salts is reduced by leaching,
applying proper amounts of soil amendments, and
returning crop residue to the soil. Tile drainage can be
used if a suitable outlet is available. Gypsum, sulfur, and
sulfuric acid are among the soil amendments that can be
used to reclaim the soil in this unit. If sulfur or sulfuric
acid is used, lime should be present in the surface layer.

A cropping system that includes crop rotation and
return of crop residue to the soil or regular addition of
other organic matter improves fertility, reduces crusting,
and increases the water intake rate. Crops respond to
nitrogen and phosphorus.

Furrow, border, and sprinkler irrigation systems are
suited to this unit. Because of the moderately slow
permeability of the soil, the length of runs should be
adjusted to permit adequate infiltration of water.

Population growth has resulted in increased
construction of homes on this unit. The main limitations
for urban development are wetness, the saline-alkali
condition of the soil, and the moderately slow
permeability. Deep drainage reduces wetness. Tile
drainage can be used if a suitable outlet is available.
Plants that tolerate wetness and droughtiness should be
selected if irrigation and additional drainage are not
provided.

The moderately slow permeability and wetness
increase the possibility of failure of septic tank
absorption fields. Use of sandy backfill for the trench
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and long absorption lines helps to compensate for these
limitations.

The saline-alkali condition of the soil causes high
corrosivity to steel and concrete. Treated steel pipe and
sulfate-resistant concrete should be used. The content
of toxic salts is reduced by leaching, applying proper
amounts of soil amendments, and returning plant residue
to the soil. Selection of adapted vegetation is critical for
the establishment of lawns, shrubs, trees, and vegetable
gardens.

This map unit is in capability unit llw-6 (17), irrigated,
and capability subclass Viw (17), nonirrigated.

135—Lakeside clay loam, drained. This very deep,
saline-alkali soil is on basin rims and alluvial plains. It
formed in alluvium derived dominantly from igneous and
sedimentary rock. Slope is 0 to 1 percent. Elevation is
220 to 260 feet. The average annual precipitation is 7 to
8 inches, the average annual air temperature is 64 to 65
degrees F, and the average frost-free period is 260 to
275 days.

Typically, the surface layer is gray clay loam about 17
inches thick. The underlying material to a depth of 60
inches or more is stratified, light gray, light olive gray,
pale yellow, and grayish brown sandy loam, ioam, and
clay loam. Mottles are in all layers below a depth of 28
inches. The soil is calcareous below a depth of 4 inches,
and it is saline-alkali throughout. In some areas the
surface layer is loam.

Included in this unit are small areas of Corona silt
loam, Excelsior sandy loam, Garces loam, Kimberlina
fine sandy loam that is saline-alkali, Melga silt loam, and
Grangeville fine sandy loam that has been partially
drained and is saline-alkali. Also included are small areas
of soils that are subject to rare periods of flooding.
Included areas make up about 15 percent of the total
acreage.

Permeability of this Lakeside soil is moderately slow.
Available water capacity is moderate to high because the
salinity of the soil differs from one area to another.
Effective rooting depth is 60 inches or more. Runoff is
very sfow, and the hazard of water erosion is slight. This
soil is considered to be drained because of the presence
of dams and reservoirs in the Sierra Nevada, pumping
from the water table, and the filling and leveling of the
sloughs in the vicinity. The soil is protected from flooding
by large flood control structures.

This unit is used mainly for irrigated alfalfa, barley,
cotton, safflower, and wheat. It is also used for homesite
development.

This unit is best suited to irrigated crops that are salt-
and alkali-tolerant. It is limited mainly by the saline-alkali
condition of the soil and the stratified underlying
material.

If this unit is irrigated, salinity influences the choice of
crops. The content of toxic salts is reduced by leaching,
applying proper amounts of soil amendments, and
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returning crop residue to the soil. Gypsum, sulfur, and
sulfuric acid are among the soil amendments that can be
used to reclaim the soil in this unit. If sulfur or sulfuric
acid is used, lime should be present in the surface layer.

A cropping system that includes crop rotation and
return of crop residue to the soil or regutar addition of
other organic matter improves fertility, reduces crusting,
and increases the water intake rate. Crops respond to
nitrogen and phosphorus.

Furrow, border, and sprinkler irrigation systems are
suited to this unit. Because of the moderately slow
permeability of the soil, the length of runs should be
adjusted to permit adequate infiltration of water.

Population growth has resulted in increased
construction of homes on this unit. The main limitations
for homesite development are the saline-alkali condition
of the soil and the moderately slow permeability.

The saline-alkali condition of the soil causes high
corrosivity to steel and concrete. Treated steel pipe and
sulfate-resistant concrete should be used. The content
of toxic salts is reduced by leaching, applying proper
amounts of soil amendments, and returning plant residue
to the soil. Selection of adapted vegetation is critical for
the establishment of lawns, shrubs, trees, and vegetable
gardens.

The moderately siow permeability can cause septic
tank absorption fields to fail. Use of sandy backfill for the
trench and long absorption iines helps to compensate
for this limitation.

This map unit is in capability unit llw-6 (17), irrigated,
and capability subclass Viw (17), nonirrigated.

136—Lakeside clay, partially drained. This very
deep, somewhat poorly drained, saline-alkali soil is on
basin rims and alluvial plains. It formed in alluvium
derived dominantly from igneous and sedimentary rock.
Slope is 0 to 1 percent. Elevation is 205 to 215 feet. The
average annual precipitation is 7 to 8 inches, the
average annual air temperature is 64 to 65 degrees F,
and the average frost-free period is 260 to 275 days.

Typically, the surface layer is gray clay about 12
inches thick. The underlying material to a depth of 60
inches or more is stratified, light gray, light olive gray,
and pale yellow sandy loam. Mottles are in all layers
below a depth of 28 inches. The soil is calcareous and
saline-alkali throughout. In some areas the surface ltayer
is clay loam.

Included in this unit are small areas of Goldberg loam
that has been drained, Grangeville sandy loam that is
saline-alkali, and Lakeside loam that has been drained.
Also included are small areas of soils that are subject to
rare periods of flooding. Included areas make up about
12 percent of the total acreage.

Permeability of this Lakeside soil is slow. Available
water capacity is low to high because the salinity of the
soil differs from one area to another. Effective rooting
depth of the crops commonly grown in the area is limited
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by a perched water table that is at a depth of 48 to 72
inches. This soil is considered to be partially drained
because of the presence of dams and reservoirs in the
Sierra Nevada, pumping from the water table, use of tile
and interceptor drains, and the filling and leveling of the
sloughs in the vicinity. Runoff is very slow, and the
hazard of water erosion is slight. This soil is protected
from flooding by large flood control structures.

This unit is used mainly for irrigated crops. It is also
used for urban development.

This unit is best suited to irrigated crops that are salt-
and alkali-tolerant. 1t is limited mainly by the saline-alkali
condition of the soil, wetness, the stratified underlying
material, and slow permeability. Tile drainage can be
used if a suitable outlet is available.

If this unit is irrigated, salinity influences the choice of
crops. The content of toxic salts is reduced by leaching,
applying proper amounts of soil amendments, and
returning crop residue to the soil. Subsoiling opens up
the soil and allows water and salts to pass through.
Gypsum, sulfur, and sulfuric acid are among the soil
amendments that can be used to reclaim the soil. If
sulfur or sulfuric acid is used, lime should be present in
the surface layer.

A cropping system that includes crop rotation and
return of crop residue to the soil or regular addition of
other organic matter improves fertility, reduces crusting,
and increases the water intake rate. Crops respond to
nitrogen and phosphorus.

Furrow, border, and sprinkler irrigation systems are
suited to this unit. Because of the slow permeability of
the soil, the length of runs should be adjusted to permit
adequate infiltration of water.

Population growth has resulted in increased
construction of homes on this unit. The main limitations
for urban development are wetness, slow permeability,
and the saline-alkali condition of the soil. Deep drainage
reduces wetness. Tile drainage can be used if a suitable
outlet is available. Plants that tolerate wetness and
droughtiness should be selected if irrigation and
additional drainage are not provided.

The slow permeability and wetness increase the
possibility of failure of septic tank absorption fields. Use
of sandy backfill for the trench and long absorption lines
helps to compensate for these limitations.

The saline-alkali condition of the soil causes high
corrosivity to steel and concrete. Treated steel pipe and
sulfate-resistant concrete should be used. The content
of toxic salts is reduced by leaching, applying proper
amounts of soil amendments, and returning plant residue
to the soil. Selection of adapted vegetation is critical for
the establishment of lawns, shrubs, trees, and vegetable
gardens.

This map unit is in capability unit liw-6 (17), irrigated,
and capability subclass Viw (17), nonirrigated.
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137—Lemoore sandy loam, partially drained. This
very deep, somewhat poorly drained, saline-alkali soil is
on alluvial fans. It formed in alluvium derived dominantly
from igneous and sedimentary rock. Slope is 0 to 1
percent. Eievation is 210 to 225 feet. The average
annual precipitation is 7 to 8 inches, the average annual
air temperature is 63 to 64 degrees F, and the average
frost-free period is 250 to 275 days.

Typically, the soil is light brownish gray sandy loam to
a depth of 60 inches or more. Mottles are in all layers
below a depth of 16 inches. The soil is calcareous below
a depth of 7 inches. It is saline-alkali in some parts. In
some areas the surface layer is fine sandy loam.

Included in this unit are small areas of Kimberlina fine
sandy loam, Grangeville sandy loam, and Nord fine
sandy loam that are saline-alkali and Grangeville fine
sandy loam that is saline-alkali and has been partially
drained. Also included are small areas of Cajon sandy
loam and small areas of Boggs sandy loam and
Lakeside loam that have been partially drained. Included
areas make up about 15 percent of the total acreage.

Permeability of this Lemoore soil is moderate.
Available water capacity is very low to moderate
because the salinity of the soil differs from one area to
another. Effective rooting depth of the crops commonly
grown in the area is limited by a perched water table that
is at a depth of 36 to 72 inches. This soil is considered
to be partially drained because of the presence of dams
and reservoirs in the Sierra Nevada, pumping from the
water table, use of tile and interceptor drains, and the
filling and leveling of the sloughs in the vicinity. Runoff is
slow, and the hazard of water erosion is slight.

This unit is used for irrigated crops and urban
development.

This unit is best suited to irrigated crops that are salt-
and alkali-tolerant. It is limited mainly by wetness and the
saline-alkali condition of the soil.

If this unit is irrigated, salinity influences the choice of
crops. The amount of salts present, the crops planted,
and the reclamation procedures used affect the yield of
crops on this unit. Intensive management is required to
reduce the salinity and maintain soil productivity. Tile
drainage can be used if a suitable outlet is available. The
content of toxic salts is reduced by leaching, applying
proper amounts of soil amendments, and returning crop
residue to the soil. Gypsum, sulfur, and sulfuric acid are
among the soil amendments that can be used to reclaim
the soil in this unit. If sulfur or sulfuric acid is used, lime
should be present in the surface layer.

A cropping system that includes crop rotation and
return of crop residue to the soil or regular addition of
other organic matter improves fertility, reduces crusting,
and increases the water intake rate. Crops respond to
nitrogen and phosphorus.

Furrow, border, and sprinkler irrigation systems are
suited to this unit. Because of the moderate permeability



Kings County, California

of the soil, the length of runs should be adjusted to
permit adequate infiltration of water.

If this unit is used for urban development, the main
limitations are wetness and the saline-alkali condition of
the soil.

Wetness can cause septic tank absorption fields to
fail. Deep drainage reduces wetness. Tile drainage can
be used if a suitable outlet is available. Plants that
tolerate wetness and droughtiness should be selected if
irrigation and additional drainage are not provided.

The saline-alkali condition of the soil causes high
corrosivity to steel and concrete. Treated steel pipe and
sulfate-resistant concrete should be used. Among the
practices that can be used to reclaim the soil are
applying gypsum and adequately leaching the salts.
Selection of adapted vegetation is critical for the
establishment of lawns, shrubs, trees, and vegetable
gardens.

This map unit is in capability unit liw-6 (17), irrigated,
and capability subclass Vllw (17), nonirrigated.

138—Lethent fine sandy loam. This very deep,
moderately well drained, saline-alkali soil is on basin
rims. It formed in alluvium derived dominantly from
igneous and sedimentary rock. Slope is 0 to 1 percent.
Elevation is 205 to 210 feet. The average annual
precipitation is 6 to 7 inches, the average annual air
temperature is 64 to 65 degrees F, and the average
frost-free period is 250 to 275 days.

Typically, the surface layer is light brownish gray fine
sandy loam 8 inches thick. The subsaoil is tight gray and
light brownish gray clay 13 inches thick. The upper 14
inches of the underlying material is light olive gray and
pale olive loam, and the lower part to a depth of 60
inches or more is light olive gray and white clay loam.
This soil is calcareous and saline-alkali throughout. In
some areas the surface layer is silt loam.

Included in this unit are small areas of Excelsior sandy
loam, Garces loam, and Lethent and Westhaven clay
loams that are saline-alkali. Also included are small
areas of soils, in the southeastern corner of the survey
area, that are subject to rare periods of flooding.
Included areas make up about 15 percent of the total
acreage.

Permeability of this Lethent soit is very slow. Available
water capacity ranges from very low to moderate
because the salinity of the soil differs from one area to
another. Effective rooting depth is 60 inches or more.
Runoff is very slow, and the hazard of water erosion is
slight.

This unit is used for irrigated crops.

This unit is best suited to irrigated, salt- and alkali-
tolerant crops. It is limited mainly by the saline-alkali
condition of the soil and the very slow permeability. The
amount of salts present, the crops planted, and the
reclamation procedures used affect the yield of crops on
this unit. If the saline-alkali condition is significantly
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reduced by reclamation, the permeability and available
water capacity increase.

If this unit is irrigated, salinity influences the choice of
crops. Intensive management is required to reduce the
salinity and maintain soil productivity. The content of
toxic salts is reduced by leaching, applying proper
amounts of soil amendments, and returning crop residue
to the soil. Gypsum, sulfur, and sulfuric acid are among
the soil amendments that can be used to reclaim the soil
in this unit. If sulfur or sulfuric acid is used, lime should
be present in the surface layer.

A cropping system that includes crop rotation and the
return of crop residue to the soil or regular addition of
other organic matter improves fertility, reduces crusting,
and increases the water intake rate.

Furrow, border, and sprinkler irrigation systems are
suited to this unit. Because of the very slow permeability
of the soil, the application of water should be regulated
so that water does not stand on the surface and damage
the crops. Crops respond to nitrogen and phosphorus.

If this unit is used for homesite development, the main
limitations are the potential for shrinking and swelling,
the very slow permeability, and the saline-alkali condition
of the soil. Buildings and roads should be designed to
offset the effects of shrinking and swelling. The effects
can be minimized by using proper engineering designs
and by backfilling with material that has low shrink-swell
potential.

The very slow permeability can cause septic tank
absorption fields to fail. Increasing the size of the
absorption area helps to compensate for this limitation.
Absorption lines should be piaced below the very slowly
permeable layer.

The saline-alkali condition of the soil causes high
corrosivity to steel and concrete. Treated steel pipe and
sulfate-resistant concrete should be used. Selection of
salt- and alkali-tolerant plants is important for the
establishment of lawns, shrubs, trees, and vegetable
gardens. Among the practices that can be used to
reclaim the soil are applying gypsum and adequately
leaching the salts. The risk of erosion is increased if the
soil is left exposed during site development.
Revegetation of disturbed areas as soon as possible
reduces the risk of erosion.

This map unit is in capability unit llis-6 (17), irrigated,
and capability subclass VlIs (17), nonirrigated.

139—Lethent clay loam. This very deep, moderately
well drained, saline-alkali soil is on lower lying alluvial
fans and basin rims. It formed in alluvium derived
dominantly from sedimentary rock. Slope is 0 to 1
percent. Elevation is 190 to 500 feet. The average
annual precipitation is 6 to 8 inches, the average annual
air temperature is 64 to 65 degrees F, and the average
frost-free period is 250 to 275 days.

Typically, the surface layer is pale brown clay loam
about 6 inches thick. The upper 18 inches of the subsoil
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is light brownish gray clay, and the lower 7 inches is light
brownish gray clay loam. The substratum to a depth of
60 inches or more is light yellowish brown sandy loam.
This soil is calcareous to a depth of 24 inches. It is
saline-alkali in some parts. In some areas the surface
layer is silty clay loam or silt loam.

Included in this unit are small areas of Garces loam,
Gepford clay and Houser clay that have been partially
drained, and Panoche clay loam and Twisselman silty
clay that are saline-alkali. Also included are small areas
of soils that are subject to rare periods of flooding.
Included areas make up about 12 percent of the total
acreage.

Permeability of this Lethent soit is very slow. Available
water capacity is low to moderate because the salinity of
the soil differs from one area to another. Effective
rooting depth is 60 inches or more. Runoff is very siow,
and the hazard of water erosion is slight.

This unit is used for irrigated crops and urban
development.

This unit is best suited to irrigated crops that are salt-
and alkali-tolerant. It is limited mainly by the saline-alkali
condition of the soil and the very slow permeability. The
amount of salts present, the crops planted, and the
reclamation procedures used affect the yield of crops on
this unit. If the saline-alkali condition is significantly
reduced by reclamation, the permeability and available
water capacity increase.

If this unit is irrigated, salinity influences the choice of
crops. Intensive management is required to reduce the
salinity and maintain soil productivity. The content of
toxic salts is reduced by leaching, applying proper
amounts of soil amendments, and returning crop residue
to the soil. Gypsum, sulfur, and sulfuric acid are among
the soil amendments that can be used to reclaim the soil
in this unit. If sulfur or sulfuric acid is used, lime should
be present in the surface layer.

A cropping system that includes crop rotation and
return of crop residue to the soil or regular addition of
other organic matter improves fertility, reduces crusting,
and increases the water intake rate. Crops respond to
nitrogen and phosphorus.

Furrow, border, and sprinkler irrigation systems are
suited to this unit. Because of the very slow permeability
of the soil, the application of water should be regulated
so that water does not stand on the surface and damage
the crops.

If this unit is used for urban development, the main
limitations are the potential for shrinking and swelling,
the very slow permeability, and the saline-alkali condition
of the soil. Buildings and roads should be designed to
offset the effects of shrinking and swelling. The effects
can be minimized by using proper engineering designs
and by backfilling with material that has low shrink-swell
potential.

The very slow permeability can cause septic tank
absorption fields to fail. Increasing the size of the
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absorption area helps to compensate for this limitation.
Absorption lines should be placed below the very slowly
permeable layer.

The saline-alkali condition of the soil causes high
corrosivity to steel and concrete. Treated steel pipe and
sulfate-resistant concrete should be used.

Selection of salt- and alkali-tolerant plants is important
for the establishment of lawns, shrubs, trees, and
vegetable gardens. The effect of the clayey texture and
the saline-alkali condition of the soil on shrubs and trees
can be minimized by digging through the clay subsoil and
backfilling with coarser textured material that is not
saline-alkali. Among the practices that can be used t¢
reclaim the soil are applying gypsum and adequately
leaching the salts.

This map unit is in capability unit Ilis-6 (17), irrigated,
and capability subclass Vlils (17), nonirrigated.

140—Melga silt loam. This very deep, somewhat
poorly drained, saline-alkali soil is on flood plains. It
formed in alluvium derived dominantly from igneous and
sedimentary rock. Slope is 0 to 2 percent. Elevation is
220 to 280 feet. The average annual precipitation is 7 to
8 inches, the average annual air temperature is 62 to 63
degrees F, and the average frost-free period is 250 to
275 days.

Typically, the surface layer is dark grayish brown loam
about 1 inch thick. The subsurface layer is light gray silt
loam about 3 inches thick. The subsoil is dark grayish
brown silty clay loam and clay loam about 14 inches
thick. The next layer to a depth of 26 inches is a very
pale brown, weakly cemented layer. The upper 8 inches
of the substratum is very pale brown clay loam that is
weakly cemented with lime and silica, the next 15 inches
is very pale brown silt loam, and the lower part to a
depth of 60 inches or more is light yellowish brown very
fine sandy loam and fine sandy loam. The soil is
calcareous between depths of 4 and 59 inches and is
noncalcareous below. It is saline-alkali between depths
of 4 and 41 inches and is alkali below. In some areas
the subsurface layer is loam.

Included in this unit are small areas of Corona silt
loam, Excelsior sandy loam, Garces loam, Remnoy very
fine sandy loam, and Youd fine sandy loam. Also
included are small areas of Kimberlina fine sandy loam
that is saline-alkali, Lakeside clay loam that has been
drained, and soils that are subject to rare periods of
flooding. Included areas make up about 15 percent of
the total acreage.

Permeability of this Melga soil is very slow. Available
water capacity is moderate to high because the salinity
of the soil differs from one area to another. Effective
rooting depth is only 10 to 20 inches uniess the weakly
cemented layer is ripped. Runoff is very slow, and the
hazard of water erosion is slight. This soil is subject to
brief periods of flooding in February and March.
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This unit is used for irrigated crops, hay and pasture,
dairies, and homesite development.

This unit is best suited to irrigated crops that are salt-
and alkali-tolerant. It is limited mainly by the weakly
cemented layer, the saline-alkali condition of the soil,
brief periods of flooding, and very slow permeability.
Ripping and shattering the weakly cemented layer
increases the effective rooting depth and improves
internal drainage.

if this unit is irrigated, salinity influences the choice of
crops. Intensive management is required to reduce the
salinity and maintain soil productivity. The content of
toxic salts is reduced by leaching, applying proper
amounts of soil amendments, and returning crop residue
to the soil. Gypsum, sulfur, and sulfuric acid are among
the soil amendments that can be used to reclaim the soil
in this unit. If sulfur or sulfuric acid is used, lime should
be present in the surface layer.

A cropping system that includes crop rotation and
return of crop residue to the soil or regular addition of
other organic matter improves fertility, reduces crusting,
and increases the water intake rate. Permeability and
available water capacity increase if the weakly cemented
layer is ripped, and the saline-alkali of the soil condition
is significantly reduced by reclamation. The amount of
salts present, the crops planted, and the reclamation
procedures used affect the yield of crops on the unit.
Crops respond to nitrogen and phosphorus.

The risk of flooding is reduced by the use of levees,
canals, and diversions. Furrow, border, and sprinkler
irrigation systems are suited to this unit. Because of the
very slow permeability of the soil, the length of runs
should be adjusted to permit adequate infiltration of
water.

if this unit is used for hay and pasture, the main
limitations are the weakly cemented layer, the saline-
alkali condition of the soil, and very slow permeability.
Ripping and shattering the weakiy cemented layer
increases the effective rooting depth and improves
internal drainage.

The concentration of salts and alkali limits the
production of some hay and pasture plants. The content
of toxic salts is reduced by leaching, applying proper
amounts of soil amendments, and returning crop residue
to the soil. Gypsum, sulfur, and sulfuric acid are among
the soil amendments that can be used to reclaim the soil
in this unit. If sulfur or sulfuric acid is used, lime should
be present in the surface layer.

Irrigation water can be applied by the border and
sprinkler methods. Leveling helps to insure the uniform
application of water.

Proper stocking rates, pasture rotation, and restricted
grazing during wet periods help to keep the pasture in
good condition and to protect the soil from erosion. Use
of nitrogen and phosphorus promotes good growth of
forage plants.
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If this unit is used for homesite development, the main
limitations are the weakly cemented layer, the saline-
alkali condition of the soil, brief periods of flooding, and
very slow permeability. The weakly cemented layer is
rippable and therefore is not a serious limitation for most
engineering uses.

The very slow permeability can cause septic tank
absorption fields to fail. This limitation can be overcome
by increasing the size of the absorption field. The
suitability of the soil for septic tank absorption fields can
also be improved by ripping the weakly cemented layer
to increase permeability.

The saline-alkali condition of the soil causes high
corrosivity to steel and concrete. Treated steel pipe and
sulfate-resistant concrete should be used.

Selection of salt- and alkali-tolerant plants is important
for the establishment of lawns, shrubs, trees, and
vegetable gardens. Among the practices that can be
used to reclaim the soil are applying gypsum and
adequately leaching the salts.

The risk of flooding is reduced by the use of levees,
canals, and diversions. The risk of erosion is increased if
the soil is left exposed during site development.
Revegetation of disturbed areas as soon as possible
reduces the risk of erosion.

This map unit is in capability unit lliw-6 (17), irrigated,
and capability subclass Vllw (17), nonirrigated.

141—Mercey loam, 5 to 15 percent slopes. This
moderately deep, well drained soil is on hills. It is
moderately sloping to rolling. The soil formed in
residuum derived dominantly from sandstone or shale.
The native vegetation is mainly annual grasses, forbs,
and shrubs. Elevation is 500 to 1,500 feet. The average
annual precipitation is 5 to 7 inches, the average annual
air temperature is 64 to 65 degrees F, and the average
frost-free period is 230 to 250 days.

Typically, the surface layer is light yellowish brown
loam about 3 inches thick. The subsaoil is light yellowish
brown clay loam about 13 inches thick. The substratum
to a depth of 25 inches is light yellowish brown loam.
Light yellowish brown sandstone is at a depth of 25
inches. The soil is calcareous below a depth of 3 inches.

Included in this unit are small areas of Avenal loam
and Panoche loam on toe slopes, Delgado sandy loam
on hilltops, Cantua coarse sandy loam, Kettleman loam,
Reefridge clay, Carollo clay loam, and Mercey loam that
has slopes of as much as 30 percent. Also included are
small areas of slick spots that are saline-alkali. Included
areas make up about 15 percent of the total acreage.

Permeability of this Mercey soil is moderately slow.
Available water capacity is low to moderate. Effective
rooting depth is 20 to 40 inches. Runoff is rapid, and the
hazard of water erosion is high.

This unit is used as rangeland and wildlife habitat.

This unit is suited to use as rangeland. The production
of forage is limited by low rainfall and the hazard of
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erosion. The amount of forage produced depends mainly
on the seasonal precipitation.

Proper grazing use is essential on this unit. Removal
of the plant cover by overgrazing or using off-road
vehicles can result in the deterioration of the native plant
community and in increased erosion. Livestock grazing
should be managed to protect the unit from erosion.
Adequate plant cover should be left on the soil to reduce
erosion and help sustain production of forage. Correct
placement of salt and supplemental feed helps to
distribute grazing and to prevent overgrazing. Livestock
watering troughs and tanks are needed because of the
limited water supply.

The characteristic plant community on this unit is
mainly red brome, foxtail fescue, filaree, and allscale
saltbush.

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

142—Mercey loam, 15 to 30 percent slopes. This
moderately deep, well drained, hilly soil is on uplands. it
formed in residuum derived dominantly from sandstone
or shale. The native vegetation is mainly annual grasses,
forbs, and shrubs. Eievation is 500 to 1,500 feet. The
average annual precipitation is 5 to 7 inches, the
average annual air temperature is 64 to 65 degrees F,
and the average frost-free period is 230 to 250 days.

Typically, the surface layer is light yellowish brown
loam about 3 inches thick. The subsoil is light yellowish
brown clay loam about 13 inches thick. The substratum
to a depth of 25 inches is light yellowish brown loam.
Light yellowish brown sandstone is at a depth of 25
inches. The soil is calcareous below a depth of 3 inches.

Included in this unit are small areas of Delgado sandy
loam on hilltops, Cantua coarse sandy loam, Kettleman
loam, Carollo clay loam, and Reefridge clay. Also
included are small areas of Mercey loam that has slopes
of as little as 5 percent to as much as 50 percent.
Included areas make up about 15 percent of the total
acreage.

Permeability of this Mercey soil is moderately slow.
Available water capacity is low to moderate. Effective
rooting depth is 20 to 40 inches. Runoff is rapid, and the
hazard of water erosion is high.

This unit is used as rangeland and wildlife habitat.

This unit is suited to use as rangeland. The production
of forage is limited by low rainfall and the hazard of
erosion. The amount of forage produced depends mainly
on the seasonal precipitation.

Proper grazing use is essential on this unit. Removal
of the plant cover by overgrazing or using off-road
vehicles can result in the deterioration of the native plant
community and in increased erosion. Livestock grazing
should be managed to protect the unit from erosion.
Mechanical treatment practices are not feasible because
of the steepness of slope. Adequate plant cover should
be left on the soil to reduce erosion and help sustain

Soil Survey

production of forage. Correct placement of salt and
supplemental feed helps to distribute grazing and to
prevent overgrazing. Livestock watering troughs and
tanks are needed because of the limited water supply.

The characteristic plant community on this unit is
mainly red brome, foxtail fescue, filaree, and aliscale
saltbush.

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

143—Mercey loam, 30 to 50 percent slopes. This
moderately deep, well drained soil is on uplands. It
formed in residuum derived dominantly from sandstone
or shale. The native vegetation is mainly annual grasses,
forbs, and shrubs. Elevation is 500 to 1,500 feet. The
average annual precipitation is 5 to 7 inches, the
average annual air temperature is 64 to 65 degrees F,
and the average frost-free period is 230 to 250 days.

Typically, the surface layer is light yellowish brown
loam about 3 inches thick. The subsoil is light yellowish
brown clay loam about 13 inches thick. The substratum
to a depth of 25 inches is light yellowish brown loam.
Light yellowish brown sandstone is at a depth of 25
inches. This soil is calcareous below a depth of 3 inches.

Included in this unit are small areas of Delgado sandy
loam on hilltops, Kettleman loam, Cantua coarse sandy
loam, Mercey loam that has slopes of as little as 15
percent, and Rock outcrop on ridgetops. Included areas
make up about 15 percent of the total acreage.

Permeability of this Mercey soil is moderately slow.
Available water capacity is low to moderate. Effective
rooting depth is 20 to 40 inches. Runoff is rapid, and the
hazard of water erosion is high.

This unit is used as rangeland and wildlife habitat.

This unit is suited to use as rangeland. The production
of forage is limited by low rainfall, steepness of slope,
and the hazard of erosion. The amount of forage
produced depends mainly on the seasonal precipitation.
Steepness of slope limits access by livestock and
promotes overgrazing of the less sloping areas. Trails or
walkways can be constructed to encourage livestock
grazing in areas where access is limited. Use of off-road
vehicles can result in the deterioration of the native plant
community and in increased erosion.

Proper grazing use is essential on this unit. Livestock
grazing should be managed to protect the unit from
erosion. Adequate plant cover should be left on the soil
to reduce erosion and help sustain forage production.
Correct placement of salt and supplemental feed helps
to distribute grazing and to prevent overgrazing.
Livestock watering troughs and tanks are needed
because of the limited water supply.

The characteristic plant community on this unit is
mainly red brome, foxtail fescue, filaree, and allscale
saltbush.

This map unit is in capability subclass Vlle (15),
nonirrigated.
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144—Milham sandy loam, silty substratum. This
very deep, well drained soil is on alluvial fans. It formed
in alluvium derived dominantly from sedimentary rock.
Slope is 0 to 2 percent. Elevation is 200 to 500 feet. The
average annual precipitation is 6 to 7 inches, the
average annual air temperature is 64 to 65 degrees F,
and the average frost-free period is 260 to 270 days.

Typically, the surface layer is light yellowish brown
sandy loam about 14 inches thick. The subsoil is light
yellowish brown sandy clay loam about 14 inches thick.
The substratum to a depth of 60 inches or more is light
yellowish brown loam and silty clay loam. The soil is
calcareous below a depth of 14 inches. In some areas
the surface layer is loam or fine sandy loam.

Included in this unit are small areas of a Kimberlina
fine sandy loam that has a sandy substratum, Garces
loam, Panoche loam, and Wasco sandy loam. Included
areas make up about 15 percent of the total acreage.

Permeability of this Milham soil is slow. Available water
capacity is high to very high. Effective rooting depth is
60 inches or more. Runoff is medium, and the hazard of
water erosion is slight.

Most areas of this unit are used for irrigated crops,
mainly barley and cotton. Among the other crops grown
are pistachios, almonds, alfalfa, and tomatoes. Some
areas are used as wildlife habitat.

This unit is well suited to irrigated crops. It is limited
mainly by slow permeability. Growing cover crops in
nontilled almond orchards increases the water intake
rate and helps to control dust.

Furrow, border, and sprinkler irrigation systems are
suited to this unit. The method used generally is
governed by the crop grown. Because of the slow
permeability of the soil, the length of runs should be
adjusted to permit adequate infiltration of water.

A cropping system that includes crop rotation and
return of crop residue to the soil conserves moisture,
helps to maintain tilth and fertility, and increases the
water intake rate. All crops respond to phosphorus; most
crops except legumes respond to nitrogen.

If this unit is used for homesite development, the main
limitation is slow permeability. The slow permeability can
cause septic tank absorption fields to fail. Use of sandy
backfill for the trench and long absorption lines heips to
compensate for this limitation.

Mulch, fertilizer, and irrigation are needed to establish
lawn grasses and other small-seeded plants. The risk of
erosion is increased if the soil is left exposed during site
development. Revegetation of disturbed areas as soon
as possible reduces the risk of erosion.

This map unit is in capability unit Ils-3 (17), irrigated,
and capability subclass Vlis (17), nonirrigated.

145—Millsholm clay loam, 15 to 50 percent slopes.
This shallow, well drained soil is on hills. It formed in
residuum derived dominantly from sandstone. The native
vegetation is mainly annual grasses, forbs, brush, and
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trees. Elevation is 1,800 to 3,000 feet. The average
annual precipitation is 14 to 18 inches, the average
annual air temperature is 59 to 62 degrees F, and the
average frost-free period is 210 to 240 days.

Typically, the surface layer is yellowish brown clay
loam about 4 inches thick. The subsoil is yellowish
brown clay loam about 13 inches thick. Light yellowish
brown sandstone is at a depth of 17 inches. In some
areas the surface layer is loam.

Iincluded in this unit are small areas of Altamont clay,
Gaviota loam, Vaquero clay, and Milisholm clay loam
that has slopes of as much as 75 percent. Included
areas make up about 15 percent of the total acreage.

Permeability of this Millsholm soil is moderate.
Available water capacity is very low to low. Effective
rooting depth is 10 to 20 inches. Runoff is rapid, and the
hazard of water erosion is high.

This unit is used for livestock grazing, firewood
production, wildlife habitat, and watershed.

The production of forage on this unit is limited by the
restricted effective rooting depth and the very low to low
available water capacity. Livestock grazing should be
managed to protect the unit from erosion. Proper grazing
use is essential on this unit. Leaving sufficient piant
cover on the unit helps to control erosion and
encourages the production of forage. Correct placement
of salt and supplemental feed helps to distribute
livestock grazing and prevent overgrazing. Watering
troughs and tanks should be provided for livestock
because of the limited supply of water. Leaving the
vegetation in drainageways and leaving eight to ten trees
per acre helps to control erosion and enhances wildlife
habitat and esthetic value. Onsite investigation is
necessary prior to mechanical treatment.

The characteristic plant community on this unit is
mainly blue oak, Digger pine, soft chess, and red brome.
The potential production of the understory is about 800
pounds of air-dry vegetation per acre per year.

This map unit is in capability subclass Vie (15),
nonirrigated.

146—Millsholm clay loam, 50 to 75 percent slopes.
This shallow, well drained soil is on mountains. It formed
in residuum derived dominantly from sandstone. The
native vegetation is mainly annual grasses, forbs, brush,
and trees. Elevation is 1,400 to 3,200 feet. The average
annual precipitation is 14 to 18 inches, the average
annual air temperature is 59 to 62 degrees F, and the
average frost-free period is 210 to 240 days.

Typically, the surface layer is yellowish brown clay
loam about 4 inches thick. The subsoil is yellowish
brown clay loam about 13 inches thick. Light yellowish
brown sandstone is at a depth of 17 inches. In some
areas the surface layer is loam.

Included in this unit are small areas of Altamont clay,
Gaviota loam, and Vaquero clay. Also included are small
areas of Henneke very gravelly clay loam that has
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slopes of as little as 30 percent, Kreyenhagen loam, and
Sagaser loam. Included areas make up about 15 percent
of the total acreage.

Permeability of this Millsholm soil is moderate.
Available water capacity is very low to low. Effective
rooting depth is 10 to 20 inches. Runoff is rapid, and the
hazard of water erosion is high.

This unit is used for livestock grazing, wildlife habitat,
and watershed.

The production of forage on this unit is limited by the
shallow rooting depth and the very low to low available
water capacity. Slope limits access by livestock and
results in overgrazing of the less sloping areas. Livestock
grazing should be managed to protect the unit from
erosion. Proper grazing use is essential on this unit.
Leaving sufficient plant cover on the unit helps to control
erosion and encourages the production of forage.
Correct placement of salt and supplemental feed helps
to distribute livestock grazing and to prevent overgrazing.
Watering troughs and tanks should be provided for
livestock because of the limited supply of water.
Because of the instability of the soil, trees and shrubs
should be retained on the unit.

The characteristic plant community on this unit is
mainly blue oak, Digger pine, soft chess, and wild oat.
The potential production of the understory is about 800
pounds of air-dry vegetation per acre per year.

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

147—Nord fine sandy loam. This very deep, well
drained soil is on alluvial fans. It formed in alluvium
derived dominantly from igneous and sedimentary rock.
Slope is 0 to 1 percent. Elevation is 210 to 290 feet. The
average annual precipitation is 8 to 9 inches, the
average annual air temperature is 61 to 62 degrees F,
and the average frost-free period is 250 to 260 days.

Typically, the surface layer is grayish brown fine sandy
loam about 18 inches thick. The upper 34 inches of the
underlying material is brown fine sandy ioam and very
fine sandy loam, and the lower part to a depth of 72
inches is dark grayish brown and grayish brown fine
sandy loam. The soil is calcareous between depths of 9
and 52 inches and is noncalcareous below.

Included in this unit are small areas of Grangeville fine
sandy loam that has been partially drained, Lakeside
clay loam that has been drained, Nord fine sandy loam
that is saline-alkali, and Whitewolf coarse sandy loam.
Also included are small areas of Cajon sandy loam,
Kimberlina fine sandy loam that has a sandy substratum,
and soils, near the Kings River, that are subject to rare
periods of flooding. Included areas make up about 15
percent of the total acreage.

Permeability of this Nord soil is moderate. Available
water capacity is moderate to high. Effective rooting
depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight.

Soil Survey

Most areas of this unit are used for irrigated crops,
mainly alfalfa, cotton, barley, and grapes. Among the
other crops grown are corn, wheat, almonds, walnuts,
apricots, and peaches. Some areas are used for urban
development.

This unit is well suited to irrigated crops. It has few
limitations.

Furrow, border, and sprinkler irrigation systems are
suited to this unit. The method used generally is
governed by the crop grown. Because of the moderate
permeability of the soil, the length of runs should be
adjusted to permit adequate infiltration of water. Growing
cover crops in nontilled fruit and nut orchards increases
the penetration of water and helps to control dust.

A cropping system that includes crop rotation and
return of crop residue to the soil or regular addition of
other organic matter improves fertility, reduces crusting,
and increases the water intake rate. All crops respond to
phosphorus; most crops except iegumes respond to
nitrogen.

This unit is well suited to urban development. It has
few limitations. Mulch, fertilizer, and irrigation are needed
to establish lawn grasses and other small-seeded plants.

The map unit is in capability class | (17), irrigated, and
capability subclass IVc (17), nonirrigated.

148—Nord fine sandy loam, saline-alkali. This very
deep, well drained soi! is on alluvial fans. It formed in
alluvium derived dominantly from igneous and
sedimentary rock. Slope is 0 t0 1 percent. Elevation is
200 to 290 feet. The average annual precipitation is 8 to
9 inches, the average annual air temperature is 61 to 62
degrees F, and the average frost-free period is 250 to
260 days.

Typically, the surface layer is grayish brown fine sandy
loam about 18 inches thick. The upper 34 inches of the
underlying material is brown fine sandy loam and very
fine sandy loam, and the lower part to a depth of 72
inches is dark grayish brown and grayish brown fine
sandy loam. The soil is calcareous between depths of 9
and 52 inches and is noncalcareous below. It is saline-
alkali throughout.

included in this unit are small areas of Grangeville fine
sandy loam that has been partially drained and is saline-
alkali, Lakeside clay loam that has been drained, Nord
fine sandy loam, and Whitewolf coarse sandy loam. Also
included are small areas of Cajon sandy loam,
Kimberlina fine sandy loam that is saline-alkali, Vanguard
sandy loam that has been partially drained, and soils,
near the Kings River, that are subject to rare periods of
flooding. Included areas make up about 15 percent of
the total acreage.

Permeability of this Nord soil is moderately slow.
Available water capacity ranges from low to moderate
because the salinity of the soil differs from one area to
another. Effective rooting depth is 60 inches or more.
Runoff is slow, and the hazard of water erosion is slight.



Kings County, California

Most areas of this unit are used for irrigated crops,
mainly cotton and barley. Among the other crops grown
are alfalfa, corn, and grapes. Some areas are used for
homesite development.

This unit is best suited to irrigated crops that are salt-
and alkali-tolerant. It is limited mainly by the saline-alkali
condition of the soil and the moderately slow
permeability.

If this unit is irrigated, salinity influences the choice of
crops. The amount of salts present, the crops planted,
and the reclamation procedures used affect the yield of
crops on this unit. Intensive management is required to
reduce the salinity and maintain soil productivity. Content
of toxic salts can be reduced by leaching, applying
proper amounts of soil amendments, and returning crop
residue to the soil. Gypsum, sulfur, and sulfuric acid are
among the soil amendments that can be used to reclaim
the soil. If sulfur or sulfuric acid is used, lime should be
present in the surface layer.

A cropping system that includes crop rotation and
return of crop residue to the soil or regular addition of
other organic matter improves fertility, reduces crusting,
and increases the water intake rate. All crops respond to
phosphorus; most crops except legumes respond to
nitrogen.

Furrow, border, and sprinkler irrigation systems are
suited to this unit. The method used generally is
governed by the crop grown. Because of the moderately
slow permeability of the soil, the length of runs should
be adjusted to permit adequate infiltration of water.

This unit is suited to homesite development. The main
limitations are the saline-alkali condition of the soil and
the moderately slow permeability. The saline-alkali
condition of the soil causes high corrosivity to steel and
concrete. Treated steel pipe and sulfate-resistant
concrete should be used. Selection of salt- and alkali-
tolerant plants is important for the establishment of
lawns, shrubs, trees, and vegetable gardens. Among the
practices that can be used to reclaim the soil are
applying gypsum and adequately leaching the salts.

The moderately slow permeability can cause septic
tank absorption fields to fail. This limitation can be
overcome by increasing the size of the absorption field.

This map unit is in capability units l1s-6 (17), irrigated,
and 1Vs-6 (17), nonirrigated.

149—Nord complex. This map unit is on alluvial fans.
Slope is 0 to 1 percent. Elevation is 200 to 290 feet. The
average annual precipitation is 8 to 9 inches, the
average annual air temperature is 61 to 62 degrees F,
and the average frost-free period is 250 to 260 days.

This unit is 50 percent Nord fine sandy loam and 40
percent Nord fine sandy loam, saline-alkali. The
components of this unit are 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 a Grangeville
fine sandy loam that has been partially drained and is
saline-alkali in places, a Lakeside clay loam that has
been drained, and Whitewolf coarse sandy loam. Also
included are small areas of Kimberlina fine sandy loam
that has a sandy substratum or that is saline-alkali,
Cajon sandy loam, and soils, near the Kings River, that
are subject to rare periods of flooding. Included areas
make up about 10 percent of the total acreage.

The Nord fine sandy loam is very deep and well
drained. It formed in alluvium derived dominantly from
igneous and sedimentary rock. Typically, the surface
layer is grayish brown fine sandy loam about 18 inches
thick. The upper 34 inches of the underlying material is
brown fine sandy loam and very fine sandy loam, and
the lower part to a depth of 72 inches is dark grayish
brown and grayish brown fine sandy loam. This soil is
calcareous between depths of 9 and 52 inches and is
noncalcareous below.

Permeability of the Nord fine sandy loam is moderate.
Available water capacity is moderate to high. Effective
rooting depth is 60 inches or more. Runoff is slow, and
the hazard of water erosion is slight.

The Nord fine sandy loam, saline-alkali, is very deep
and well drained. It formed in alluvium derived
dominantly from igneous and sedimentary rock. Typically,
the surface layer is grayish brown fine sandy loam about
18 inches thick. The upper 34 inches of the underlying
material is brown fine sandy loam and very fine sandy
loam, and the lower part to a depth of 72 inches is dark
grayish brown and grayish brown fine sandy loam. This
soil is calcareous between depths of 9 and 52 inches
and is noncalcareous below. It is saline-alkali throughout.

Permeability of the Nord fine sandy loam, saline-alkali,
is moderately slow. Available water capacity is low to
moderate because the salinity of the soil differs from one
area to another. Effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is
slight.

Most areas of this unit are used for irrigated crops,
mainly alfalfa, cotton, barley, and grapes. Among the
other crops grown are corn, wheat, fruit, and nuts. This
unit can be used for walnuts, peaches, and apricots if
the saline-alkali areas are reclaimed. Some areas are
used for urban development.

The Nord fine sandy loam, saline-alkali, is best suited
to irrigated crops that are salt- and alkali-tolerant. It is
limited mainly by the saline-alkali areas, which are
intermingled with nonsaline-nonalkali areas. Limited
growth and vigor of crops is characteristic of areas of
this unit (fig. 7). The amount of salts present, the crops
planted, and the reclamation procedures used affect the
yields of crops.

If this unit is used for irrigated crops, salinity influences
the choice of crops in some areas. Intensive
management is required to reduce the salinity and
maintain soil productivity. The content of toxic salts is
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Soil Survey

Figure 7.—Peach orchard in an area of Nord complex. Variation in size of trees is a result of the content of salts and alkali in the solls.

reduced by leaching, applying proper amounts of soil
amendments, and returning crop residue to the soil.
Gypsum, sulfur, or sulfuric acid can be used to reclaim
the saline-alkali areas. Lime should be present in the
surface layer if sulfur or sulfuric acid is added. Furrow,
border, and sprinkler irrigation systems are suited to this
unit.

Tilth and fertility can be improved by returning crop
residue to the soil. Generally, all crops respond to
phosphorus and ail crops except legumes respond to
nitrogen.

This unit is suited to urban development. The main
limitations are the saline-alkali areas, which are highly
corrosive to steel and concrete, and the moderately slow
permeability, which can cause septic tank absorption
fields to fail. Treated steel pipe and sulfate resistant
concrete should be used. The risk of erosion is
increased if the soil is left exposed during site
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development. Selection of adapted vegetation is critical
for the establishment of lawns, shrubs, trees, and
vegetable gardens.

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

This map unit is in capability units lis-6 (17), irrigated,
and IVs-6 (17), nonirrigated.

150—Panoche loam. This very deep, well drained soil
is on alluvial fans. It formed in alluvium derived
dominantly from sedimentary rock. Slope is 0 to 2
percent. The vegetation in areas not cultivated is mainly
annual grasses, forbs, and shrubs. Elevation is 240 to
1,300 feet. The average annual precipitation is 6 to 7
inches, the average annual air temperature is 63 to 65
degrees F, and the average frost-free period is 250 to
275 days.

9/07/83
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Typically, the soil is light brownish gray, grayish brown,
and brown loam to a depth of 60 inches or more. It is
calcareous below a depth of 7 inches.

Included in this unit are small areas of Avenal loam,
Kettleman loam that is on toe slopes and has slopes of
as much as 10 percent, Panoche ciay loam that is
saline-alkali, Twisselman silty clay, and Wasco sandy
loam. Also included are small areas of Kimberlina fine
sandy loam that has a sandy substratum, Milham sandy
loam that has a silty substratum, Westhaven loam, and
Panoche soil that has slopes of more than 2 percent and
small areas of soils, in Sunflower Valiey and Kettleman
Plain, that are subject to rare periods of flooding.
Included areas make up about 15 percent of the total
acreage.

Permeability of this Panoche soil is moderate.
Available water capacity is high to very high. Effective
rooting depth is 60 inches or more. Runoff is medium,
and the hazard of water erosion is slight.

Most areas of this unit are used for irrigated crops and
as rangeland. A few areas are used for nonirrigated grain
crops and urban development.

This unit is well suited to irrigated crops. It has few
limitations. Furrow, border, and sprinkler irrigation
systems are suited to this unit. The method used
generally is governed by the crop grown. Because of the
moderate permeability of the soil, the length of runs
should be adjusted to permit adequate infiltration of
water.

A cropping system that includes crop rotation and
return of crop residue to the soil or regular addition of
other organic matter improves fertility, reduces crusting,
and increases the water intake rate. Growing cover
crops in nontilled orchards increases the penetration of
water, reduces runoff and erosion, and helps to control
dust. Most crops except legumes respond to nitrogen; all
crops respond to phosphorus. Nonirrigated grain crops
are limited mainly by the lack of rainfall sufficient to bring
them to maturity. In most years, when precipitation is
above normal, the nonirrigated barley can be harvested.

This unit is suited to use as rangeland. The production
of forage is limited by low rainfall. The amount of forage
produced depends mainly on the distribution of seasonal
precipitation.

Proper grazing use is essential on this unit. Livestock
grazing should be managed to protect the unit from
erosion. Leaving sufficient plant cover on the unit helps
to control erosion and encourages the production of
forage.

Management practices suitable for use on this unit are
proper range use, deferred grazing, and rotation grazing.
Correct placement of salt and supplemental feed helps
to better distribute livestock grazing and to prevent
overgrazing. Watering troughs and tanks should be
provided for livestock because of the limited supply of
water.
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This unit is suited to urban development. The main
limitations are the moderate permeability and medium
runoff.

The moderate permeability can cause septic tank
absorption fields to fail. Use of sandy backfill for the
trench and long absorption lines helps to compensate
for this limitation.

Mulch, fertilizer, and irrigation are needed to establish
lawn grasses and other small-seeded plants. The risk of
erosion is increased if the soil is left exposed during site
development. Structures to divert runoff are needed if
buildings and roads are constructed.

This map unit is in capability class | (17), irrigated, and
capability subclass Vllc (17), nonirrigated.

151—Panoche clay loam, saline-alkali. This very
deep, well drained soil is on alluvial fans. It formed in
alluvium derived dominantly from sedimentary rock.
Slope is 0 to 1 percent. The vegetation in areas not
cultivated is mainly annual grasses, forbs, and shrubs.
Elevation is 200 to 450 feet. The average annual
precipitation is 6 to 7 inches, the average annual air
temperature is 63 to 64 degrees F, and the average
frost-free period is 250 to 275 days.

Typically, the soil is grayish brown clay loam to a
depth of 60 inches or more. It is calcareous and saline-
alkali throughout.

Included in this unit are small areas of Avenal loam,
Lethent clay loam, Panoche loam, and a Westhaven clay
loam and a Twisselman silty clay that are saline-alkali.
Also included are small areas of soils that are subject to
rare periods of flooding. Included areas make up about
15 percent of the total acreage.

Permeability of this Panoche soil is moderately slow.
Available water capacity is low to high because the
salinity of the soil differs from one area to another.
Effective rooting depth is 60 inches or more. Runoff is
slow, and the hazard of water erosion is slight.

This unit is used mainly for irrigated crops. It is also
used as rangeland.

This unit is best suited to irrigated crops that are salt-
and alkali-tolerant. intensive management is needed to
reduce the salinity and maintain the productivity of the
soil. The content of toxic salts is reduced by leaching,
applying proper amounts of soil amendments, and
returning crop residue to the soil. Gypsum can be used
to reclaim the soil in this unit.

Furrow, border, and sprinkler irrigation systems are
suited to this unit. Because of the moderately slow
permeability of the soil, the length of runs should be
adjusted to permit adequate infiltration of water.

A cropping system that includes crop rotation and
return of crop residue to the soil or regular addition of
other organic matter improves fertility, reduces crusting,
and increases the water intake rate. Tillage should be
kept to a minimum. Crops respond to nitrogen and
phosphorus.
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This unit is suited to use as rangeland. The production
of forage is limited by low rainfall and the saline-alkali
condition of the soil. The amount of forage produced
depends on the seasonal precipitation.

Management practices suitable for use on this unit are
proper range use, deferred grazing, and rotation grazing.
Correct placement of salt and supplemental feed helps
to distribute grazing and prevent overgrazing. Livestock
watering troughs and tanks are needed because of the
limited water supply.

The characteristic plant community on this unit is
mainly red brome, filaree, saltgrass, and allscale
saltbush.

This unit is suited to homesite development. The main
limitations are the moderately slow permeability and the
saline-atkali condition of the soil, which causes high
corrosivity to steel and concrete. Treated steel pipe and
sulfate resistant concrete should be used. The content
of toxic salts is reduced by leaching, applying proper
amounts of soil amendments, and returning plant residue
to the soil.

The moderately slow permeability can cause septic
tank absorption fields to fail. Use of sandy backfill for the
trench and long absorption lines helps to compensate
for this limitation.

Selection of adapted vegetation is critical for
establishment of lawns, shrubs, trees, and vegetable
gardens.

This map unit is in capability unit lls-6 (17), irrigated,
and capability subclass Vlls (17), nonirrigated.

152—Parkfield Variant gravelly clay loam, 2 to 8
percent slopes. This moderately deep, well drained soil
is on stream terraces. It formed in alluvium derived
dominantly from sedimentary rock. The native vegetation
is mainly annual grasses and forbs. Elevation is 800 to
1,000 feet. The average annual precipitation is 7 to 8
inches, the average annual air temperature is 63 to 64
degrees F, and the average frost-free period is 230 to
250 days.

Typically, the surface layer is dark grayish brown
gravelly clay loam about 4 inches thick. The upper 11
inches of the subsoil is dark grayish brown clay loam,
and the lower 17 inches is grayish brown clay. The
substratum to a depth of 35 inches is light yellowish
brown clay. Pale yellow very cobbly sandstone is at a
depth of 35 inches. It is weakly cemented with lime.

Included in this unit are smail areas of Deigado sandy
loam that is on hilltops and has slopes of as much as 15
percent, Avenal loam, and Panoche loam on toe slopes.
included areas make up about 10 percent of the total
acreage.

Permeability of this Parkfield Variant soil is slow.
Available water capacity is low to moderate. Effective
rooting depth is 20 to 40 inches. Runoff is slow, and the
hazard of water erosion is slight.

This unit is used as rangeland and wildlife habitat.

Soil Survey

This unit is suited to use as rangeland. The amount of
forage produced depends mainly on the seasonal
precipitation.

Proper grazing use is essential on this unit. Adequate
plant cover should be left on the soil to reduce erosion
and help sustain forage production. Correct placement of
salt and supplemental feed helps to distribute grazing
and prevent overgrazing. Water troughs and tanks are
necessary for livestock because of the limited water
supply.

The characteristic plant community on this unit is
mainly red brome, barley, soft chess, filaree, and foxtail
fescue.

This map unit is in capability subclass Vle (17),
nonirrigated.

153—Pitco clay, partially drained. This very deep,
somewhat poorly drained, saline-alkali soil is on basin
rims and flood plains. it formed in alluvium derived
dominantly from igneous and sedimentary rock. Slope is
0 to 1 percent. Elevation is 190 to 210 feet. The average
annua! precipitation is 6 to 7 inches, the average annual
air temperature is 64 to 65 degrees F, and the average
frost-free period is 260 to 275 days.

Typically, the surface layer is dark gray and gray clay
about 23 inches thick. The underlying material to a depth
of 60 inches or more is stratified, dark gray and olive
gray clay loam and clay. Mottles are in all layers below a
depth of 16 inches. The soil is saline-alkali throughout.

Included in this unit are small areas of Armona loam,
Gepford clay, Tulare clay, Vanguard sandy loam that has
been partially drained, and soils that have a calcareous
surface layer. Also included are areas of soils that are
subject to rare periods of flooding. Included areas make
up about 15 percent of the total acreage.

Permeability of this Pitco soil is very slow. Available
water capacity is very low to moderate because the
salinity of the soil varies from one area to another.
Effective rooting depth of the crops commonly grown in
the area is limited by a perched water table that is at a
depth of 48 to 60 inches or more. This soil is considered
to be partially drained because of the presence of dams
and reservoirs in the Sierra Nevada, pumping from the
water table, use of tile and interceptor drains, and the
filling and leveling of the sloughs in the vicinity. Runoff is
very slow, and the hazard of water erosion is slight. This
soil is protected from flooding by large flood control
structures.

This unit is used mainly for irrigated crops. It is also
used for hay and pasture.

This unit is best suited to irrigated crops that are salt-
and alkali-tolerant. It is limited mainly by the saline-alkali
condition of the soil, wetness, and very slow
permeability. Tile drainage can be used if a suitable
outlet is available,

If this unit is irrigated, salinity influences the choice of
crops. Intensive management is required to reduce the
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salinity and maintain soil productivity. The content of
toxic salts is reduced by leaching, applying proper
amounts of soil amendments, and returning crop residue
to the soil. Among the practices that can be used to
reclaim the soil are applying gypsum and adequately
leaching the salts.

Furrow, border, and sprinkler irrigation systems are
suited to this unit. Because of the very slow permeability
of the soil, the length of runs should be adjusted to
permit adequate infiltration of water. The application of
water should be regulated so that water does not stand
on the surface and damage the crops.

A cropping system that includes crop rotation and
return of crop residue to the soil or regular addition of
other organic matter improves fertility, reduces crusting,
and increases the water intake rate. Crops respond to
nitrogen and phosphorus.

If this unit is used for hay and pasture, the main
limitations are the saline-alkali condition of the soil,
wetness, and very slow permeability. The concentration
of salts and alkali in the surface layer limits the
production of plants suitable for hay and pasture. Salt-
tolerant species are most suitable for planting. Leaching
the salts from the surface layer is limited by wetness.
Proper drainage and irrigation water management reduce
the concentration of salts.

Irrigation water can be applied by the furrow and
border methods. Leveling helps to insure the uniform
application of water. Because of the very slow
permeability of the soil, the application of water should
be regulated so that water does not stand on the surface
and damage the crops.

Proper stocking rates, pasture rotation, and restricted
grazing during wet periods help to keep the pasture in
good condition and to protect the soil from erosion. Use
of nitrogen and phosphorus promotes good growth of
forage plants.

If this unit is used for homesite development, the main
limitations are wetness, the saline-alkali condition of the
soil, very slow permeability, and the high potential of
shrinking and swelling. Deep drainage reduces wetness.
Tile drainage can be used if a suitable outlet is available.
Plants that tolerate wetness and droughtiness should be
selected if irrigation and additional drainage are not
provided.

The saline-alkali condition of the soil causes high
corrosivity to steel and concrete. Treated steel pipe and
sulfate-resistant concrete should be used. The content
of toxic salts is reduced by leaching, applying proper
amounts of soil amendments, and returning plant residue
to the soil. Selection of adapted vegetation is critical for
the establishment of lawns, shrubs, trees, and vegetable
gardens.

The very slow permeability and wetness increase the
possibility of failure of septic tank absorption fields.
Increasing the size of the absorption field and backfilling
with sand help to overcome these limitations.
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The effects of shrinking and swelling can be minimized
by using proper engineering designs and by backfilling
with material that has low shrink-swell potential.

This map unit is in capability unit [llw-6 (17), irrigated,
and capability subclass Vilw (17), nonirrigated.

154—Pits and Dumps. This map unit consists of
areas from which soil and parent material have been
removed and areas of uneven accumulation of waste
material. These areas are rock quarries; sand and gravel
borrow pits; old, abandoned, dissected sloughs; refuse
disposal sites; and mines. The largest area is the
gypsum quarry southeast of Reef City. Another area is
the gravel pit west of Reef City. Drainage channels cut
across some areas. Some sites are subject to seasonal
flooding and ponding. The elevation is 200 to 3,400 feet.
The vegetation is mainly sparse annual grasses and
forbs. A few areas near mines also support trees and
shrubs.

Included in this unit are small areas of Cajon sandy
loam, Delgado sandy loam that has slopes of as much
as 30 percent, Henneke very gravelly clay loam that has
slopes of as much as 50 percent, and Kimberlina fine
sandy loam that is saline-alkali or that has a sandy
substratum. Also included are small areas of Nord fine
sandy loam, some areas of which are saline-alkali;
Panoche loam; and Wasco sandy loam.

Drainage, permeability, surface runoff, depth of the
root zone, and available water capacity are all variable.
The hazard of erosion is high.

This unit has no value for farming.

This map unit is in capability subclass Ville (17, 15).

155—Rambla loamy sand, drained. This very deep,
saline-alkali soil is on basin rims. It formed in alluvium
derived dominantly from igneous and sedimentary rock.
Slope is 0 to 2 percent. Elevation is 190 to 235 feet. The
average annual precipitation is 6 to 7 inches, the
average annual air temperature is 64 to 65 degrees, and
the average frost-free period is 260 to 275 days.

Typically, the surface layer is gray loamy sand about
15 inches thick. The upper 4 inches of the underlying
material is gray loamy fine sand, the next 26 inches is
gray and very pale brown clay, and the lower part to a
depth of 60 inches or more is light gray loamy sand.
Mottles are in most layers below a depth of 19 inches.
The soil is saline-alkali in some parts. In some areas the
surface layer is sand.

Included in this unit are small areas of Homeland fine
sandy loam, Houser clay, and Westcamp loam that have
been partially drained; Houser fine sandy loam that has
been drained; and Twisselman silty clay. Also included
are small areas of soils that are subject to rare periods
of flooding. Included areas make up about 15 percent of
the total acreage.

Permeability of this Rambla soil is moderately rapid to
a depth of 19 inches and very slow below this depth.
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Available water capacity is very low {0 moderate
because the salinity of the soil varies from one area to
another. Effective rooting depth is 60 inches or more.
Runoff is slow, and the hazard of water erosion is slight.
The hazard of soil blowing is high. This soil is considered
to be drained because of the presence of dams and
reservoirs in the Sierra Nevada, pumping from the water
table, and the use of drainage canals.

This unit is used for irrigated barley and cotton.

This unit is best suited to irrigated crops that are salt-
and alkali-tolerant. It is limited mainly by the saline-alkali
condition of the soil, the very low to moderate available
water capacity, highly stratified soil layers, and the
hazard of soil blowing. The amount of salts present, the
degree of stratification, the crops planted, and the
reclamation procedures used affect the yield of crops on
this unit. If the saline-alkali condition of the soil is
significantly reduced by reclamation, the permeability and
available water capacity increase.

If this unit is irrigated, salinity influences the choice of
crops. Intensive management is required to reduce the
salinity and maintain soil productivity. Subsoiling
improves the water intake rate and allows salts to leach
downward. The content of toxic salts is reduced by
leaching, applying proper amounts of soil amendments,
and returning crop residue to the soil. Gypsum, sulfur,
and sulfuric acid are among the soil amendments that
can be used to reclaim the soil in this unit. If sulfur or
sulfuric acid is used, lime should be present in the
surface layer.

Crops that are tolerant of drought are best suited
because the available moisture is not adequate for good
growth of most other crops. A cropping system that
includes crop rotation and maintains crop residue on or
near the surface conserves moisture, reduces soil
blowing, and helps to maintain soil tilth and organic
matter content. Crops respond to nitrogen and
phosphorus.

Sprinkler irrigation is a suitable method of applying
water. Use of this method permits the even, controlled
application of water, reduces runoff, and minimizes the
risk of erosion. Because the soil is droughty, applications
of irrigation water should be light and frequent.

If this unit is used for homesite development, the main
limitations are the saline-alkali condition of the soil and
very slow permeability. The saline-alkali condition of the
soil causes high corrosivity to steel and concrete.
Treated steel pipe and sulfate resistant concrete should
be used. The content of toxic salts is reduced by
leaching, applying proper amounts of soil amendments,
and returning plant residue to the soil. Selection of
adapted vegetation is critical for the establishment of
lawns, shrubs, trees, and vegetable gardens.

The very slow permeability can cause septic tank
absorption fields to fail. Use of sandy backfill for the
trench and long absorption lines helps to compensate
for this limitation.

Soil Survey

The risk of erosion is increased if the soil is left
exposed during site development. Revegetating
disturbed areas around construction sites as soon as
possible helps to control soil blowing.

This map unit is in capability unit lis-4 (17), irrigated,
and capability subclass Vlis (17), nonirrigated.

156—Reefridge clay, 5 to 15 percent slopes. This
deep, well drained soil is on hills. it is moderately sloping
and rolling. The soil formed in residuum derived
dominantly from shale and sandstone. The native
vegetation is mainly annual grasses and forbs. Elevation
is 700 to 2,000 feet. The average annual precipitation is
about 7 to 8 inches, the average annual air temperature
is 63 to 64 degrees F, and the average frost-free period
is 230 to 250 days.

Typically, the surface layer is brown and light yellowish
brown clay about 14 inches thick. The underlying
material to a depth of 48 inches is light olive brown clay.
Light olive gray, olive yellow, and yellow interbedded
shale and sandstone are at a depth of 48 inches.
Mottles and lime are below a depth of 14 inches. The
soil is saline below a depth of 14 inches.

Included in this unit are small areas of Delgado sandy
loam on hilltops, Kettleman loam, Mercey loam, and a
Reefridge clay that has slopes of as much as 30
percent. Also included are small areas of Panoche loam
on toe slopes. Included areas make up about 10 percent
of the total acreage.

Permeability of this Reefridge soil is slow; however,
the infiltration rate is high when the soil is dry and the
cracks in the soil are open. As the soil becomes wet and
the cracks close, the infiltration rate drastically
decreases. Available water capacity is low to high.
Effective rooting depth is 40 to 60 inches or more.
Runoff is medium, and the hazard of water erosion is
slight.

This unit is used as rangeland and wildlife habitat.

This unit is suited to use as rangeland. The production
of forage is limited by low rainfall. The amount of forage
produced depends mainly on the seasonal precipitation.

Proper grazing use is essential on this unit. Adequate
plant cover should be left on the soil to reduce erosion
and help sustain forage production. Grazing should be
delayed until the soil is firm and the more desirable
forage plants have had an opportunity to set seed.
Correct placement of salt and supplemental feed helps
to distribute grazing and prevent overgrazing. Livestock
watering troughs and tanks are needed because of the
limited water supply.

Areas of this unit are difficult to fence. Excessive
shrinking and swelling of the soil lifts fenceposts out of
the ground.

The characteristic plant community on this unit is
mainly red brome, ripgut brome, clover, wild oat, barley,
and filaree.
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This map unit is in capability subclass Vile (15),
nonirrigated.

157—Reefridge clay, 15 to 30 percent slopes. This
deep, well drained, hilly soil is on uplands. it formed in
residuum derived dominantly from shale and sandstone.
The native vegetation is mainly annual grasses and
forbs. Elevation is 700 to 2,000 feet. The average annual
precipitation is 7 to 8 inches, the average annual air
temperature is 63 to 64 degrees F, and the average
frost-free period is 230 to 250 days.

Typically, this soil is brown clay about 56 inches thick.
It is underlain by light olive gray, olive yellow, and yellow
shale. Mottles and lime are below a depth of 30 inches.
The soil is saline below a depth of 30 inches.

Included in this unit are small areas of Delgado sandy
loam on hilltops, Kettleman loam, Mercey loam, and a
Reefridge clay that has slopes of as little as 5 percent.
Included areas make up about 10 percent of the total
acreage.

Permeability of this Reefridge soil is slow; however,
the infiltration rate is high when the soil is dry and the
cracks in the soil are open. As the soil becomes wet and
the cracks close, the infiltration rate drastically
decreases. Available water capacity is low to high.
Effective rooting depth is 40 to 60 inches or more.
Runoff is medium, and the hazard of water erosion is
moderate.

This unit is used as rangeland and wildlife habitat.

This unit is suited to use as rangeland. The production
of forage is limited by low rainfall and the hazard of
erosion. The amount of forage produced depends mainly
on the seasonal precipitation.

Proper grazing use is essential on this unit. Livestock
grazing should be managed to protect the unit from
erosion. Adequate plant cover should be left on the unit
to reduce erosion and help sustain forage production.
Grazing should be delayed until the soil is firm and the
more desirable forage plants have had an opportunity to
set seed. Correct placement of salt and supplemental
feed helps to distribute grazing and prevent overgrazing.
Livestock watering troughs and tanks are needed
because of the limited water supply.

Areas of this unit are difficult to fence. Excessive
shrinking and swelling of the soil lifts fenceposts out of
the ground.

The characteristic plant community on this unit is
mainly red brome, ripgut brome, wild oat, barley, clover,
and filaree.

This map unit is in capability subclass Vlie (15),
nonirrigated.

158—Remnoy very fine sandy loam. This shallow,
somewhat poorly drained, saline-alkali soil is on alluvial
fans and flood plains. It formed in alluvium derived
dominantly from igneous and sedimentary rock. Slope is
0 to 2 percent. Elevation is 225 to 300 feet. The average
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annual precipitation is 7 to 8 inches, the average annual
air temperature is 62 to 63 degrees F, and the average
frost-free period is 250 to 275 days.

Typically, the surface layer is light brownish gray very
fine sandy loam about 1 inch thick. The subsurface layer
is light gray very fine sandy loam about 4 inches thick.
The subsoil is light gray clay loam about 10 inches thick.
The next layer to a depth of 29 inches is a light gray
hardpan that is cemented with lime and silica. The
substratum to a depth of 70 inches or more is stratified,
light gray and light brownish gray silt loam and sandy
loam. Mottles are in most layers below a depth of 5
inches. The soil is calcareous to a depth of 63 inches. It
is saline-alkali throughout. In some areas the surface
layer is silt loam or loam.

Included in this unit are small areas of a Kimberlina
fine sandy loam that is saline-alkali, Excelsior sandy
loam, Garces loam, and Melga silt loam. Also included
are small areas of a Lakeside clay loam that has been
drained, a Nord fine sandy loam that is saline-alkali, a
soil that is more than 20 inches deep to a hardpan, and
Remnoy very fine sandy loam that is not flooded.
Included areas make up about 15 percent of the total
acreage.

Permeability of this Remnoy soil is slow. Available
water capacity is very low. Effective rooting depth is 10
to 20 inches. Runoff is very slow, and the hazard of
water erosion is slight. The soil is subject to brief periods
of flooding late in winter and early in spring.

This unit is used for irrigated crops and for hay and
pasture.

This unit is best suited to irrigated crops that are salt-
and alkali-tolerant. It is limited mainly by the hardpan, the
saline-alkali condition of the soil, the very low available
water capacity, brief periods of flooding, and slow
permeability. Ripping and shattering the hardpan
increases the effective rooting depth and improves
internal drainage.

If this unit is irrigated, salinity influences the choice of
crops. Intensive management is required to reduce the
salinity and maintain soil productivity. The content of
toxic salts is reduced by leaching, applying proper
amounts of soil amendments, and returning crop residue
to the soil. Gypsum, sulfur, and sulfuric acid are among
the soil amendments that can be used to reclaim the soil
in this unit. If sulfur or sulfuric acid is used, lime should
be present in the surface layer.

A cropping system that includes crop rotation and
return of crop residue to the soil or regular addition of
other organic matter improves fertility, reduces crusting,
and increases the water intake rate. Permeability and
available water capacity increase if the hardpan is ripped
and the saline-alkali condition of the soil is significantly
reduced by reclamation. The amount of salts present,
the crops planted, and the reclamation procedures used
affect the yield of crops on this unit. Crops respond to
nitrogen and phosphorus.
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The risk of flooding is reduced by the use of levees,
canals, and diversions. Furrow, border, and sprinkler
irrigation systems are suited to this unit. Because of the
slow permeability of the soil, the length of runs should
be adjusted to permit adequate infiltration of water.

If this unit is used for hay and pasture, the main
limitations are the hardpan, the saline-alkali condition of
the soil, and very low to moderate available water
capacity. Ripping and shattering the hardpan increases
the effective rooting depth and improves internal
drainage.

The concentration of salts and alkali limits the
production of some hay and pasture plants. The content
of toxic salts is reduced by leaching, applying proper
amounts of soil amendments, and returning crop residue
to the soil. Gypsum, sulfur, and sulfuric acid are among
the soil amendments that can be used to reclaim the soil
in this unit. If sulfur or sulfuric acid is used, lime should
be present in the surface layer.

Irrigation water can be applied by the border and
sprinkler methods. Leveling helps to insure the uniform
application of water. Proper stocking rates, pasture
rotation, and restricted grazing during wet periods help to
keep the pasture in good condition and to protect the
soil from erosion. Use of nitrogen and phosphorus
promotes good growth of forage plants.

If this unit is used for homesite development, the main
limitations are the hardpan, slow permeability, the saline-
alkali condition of the soil, and brief periods of flooding.
The hardpan is rippable and therefore is not a serious
limitation for most engineering uses.

The slow permeability can cause septic tank
absorption fields to fail. This limitation can be overcome
by increasing the size of the absorption field. The
suitability of the unit for septic tank absorption fields can
be improved by ripping the hardpan to increase
permeability.

The saline-alkali condition of the soil causes high
corrosivity to steel and concrete. Treated steel pipe and
sulfate-resistant concrete should be used.

Selection of salt- and alkali-tolerant plants is important
for the establishment of lawns, shrubs, trees, and
vegetable gardens. Among the practices that can be
used to reclaim the soil are applying gypsum and
adequately leaching the salts. The risk of flooding is
reduced by the use of levees, canals, and diversions.
The risk of erosion is increased if the soil is left exposed
during site development. Revegetation of disturbed areas
as soon as possible reduces the risk of erosion.

This map unit is in capability unit IVs-8 (17), irrigated,
and capability subclass Vils (17), nonirrigated.

159—Rock outcrop-Dystric Lithic Xerochrepts
complex, 30 to 100 percent slopes. This map unit is
on ridges. The native vegetation is mainly shrubs, trees,
annual grasses, and forbs. Elevation is 1,400 to 3,200
feet. The average annual precipitation is 10 to 18 inches,

Soil Survey

the average annual air temperature is 59 to 62 degrees
F. and the average frost-free period is 200 to 240 days.

This unit is 50 percent Rock outcrop and 40 percent
Dystric Lithic Xerochrepts. The components of this unit
are so intricately intermingled that it was not practical to
map them separately at the scale used.

Included in this unit are small areas of Altamont clay,
Gaviota loam, Millsholm clay loam, and Vaquero clay.
These included areas have slopes of as little as 15
percent and as much as 75 percent. They make up
about 10 percent of the total acreage.

Rock outcrop consists of exposed areas of highly
fractured, acid shale.

Because the shale Rock outcrop is highly fractured,
infittration is very rapid. Most of the precipitation that
falls on the surface enters the shale through these
fractures and is used by shrubs and trees. Runoff is very
slow.

Dystric Lithic Xerochrepts are very shallow and
excessively drained. They formed in residuum derived
dominantly from acid shale. Typically, these soils are
grayish brown very shaly sandy loam or shaly sandy
loam about 6 inches deep. They are underlain by light
brownish gray, acid shale.

Permeability of Dystric Lithic Xerochrepts is rapid.
Available water capacity is very low. Effective rooting
depth is 0.25 to 7.0 inches. Runoff is slow, and the
hazard of water erosion is slight.

This unit is used as wildlife habitat and watershed.
Precipitation is stored in the fractures of the Rock
outcrop and surfaces downslope in the form of seeps.

This map unit is in capability subclass Vllis (15),
nonirrigated.

160—Rock outcrop-Lithic Torriorthents complex,
15 to 75 percent slopes. This map unit is on ridges.
The native vegetation is mainly annual grasses, forbs,
shrubs, and deciduous trees. Elevation is 500 to 2,200
feet. The average annual precipitation is 6 to 7 inches,
the average annual air temperature is 63 to 65 degrees
F, and the average frost-free period is 230 to 250 days.

This unit is 50 percent Rock outcrop and 40 percent
Lithic Torriorthents. The components of this unit are so
intricately intermingled that it was not practical to map
them separately at the scale used.

Included in this unit are small areas of Delgado sandy
loam, Delgado gravelly sandy loam, and Reefridge clay,
all of which have slopes of 15 to 30 percent. Included
areas make up about 10 percent of the total acreage.

Rock outcrop is composed of highly fractured shale.
Because the shale Rock outcrop is highly fractured,
infiltration is very rapid. Most of the precipitation that
falls on the surface enters the shale through these
fractures and is used by shrubs and trees. Runoff is very
slow.

Lithic Torriorthents are very shallow and excessively
drained. They formed in residuum derived dominantly
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from shale. Typically, these soils are pale brown shaly
clay loam or very shaly cfay loam about 2 inches thick.
They are underlain by white and strong brown shale.

Permeability of Lithic Torriorthents is moderate.
Available water capacity is very low. Effective rooting
depth is 0.25 to 7.0 inches. Runoff is slow, and the
hazard of water erosion is slight.

This unit is used as wildlife habitat and watershed.
Precipitation is stored in the fractures of the Rock
outcrop and surfaces downslope in the form of seeps.

This map unit is in capability subclass Vllls (15),
nonirrigated.

161—Sagaser loam, 50 to 75 percent slopes. This
deep, well drained soil is on north aspects of mountains.
It formed in residuum derived dominantly from sandstone
or shale. The native vegetation is mainly trees, shrubs,
annual grasses, and forbs. Elevation is 1,800 to 3,200
feet. The average annual precipitation is 10 to 18 inches,
the average annual air temperature is 59 to 61 degrees
F, and the average frost-free period is 200 to 240 days.

Typically, the surface layer is brown loam about 6
inches thick. The subsoil is brown, yellowish brown, and
light yellowish brown clay loam about 28 inches thick.
The substratum is light yellowish brown shaly clay loam
about 8 inches thick. It is underlain by light gray, highly
fractured shale.

Included in this unit are small areas of Altamont clay,
Kreyenhagen loam, Sagaser loam that has slopes of as
little as 30 percent, and Vaquero clay. Also included are
small areas of Gaviota loam, Millsholm clay loam, and
Rock outcrop. Included areas make up about 15 percent
of the total acreage.

Permeability of this Sagaser soil is moderately slow.
Available water capacity is moderate to high. Effective
rooting depth is 40 to 60 inches or more. Runoff is rapid,
and the hazard of water erosion is high.

This unit is used livestock grazing, wildlife habitat, and
watershed.

The production of forage is limited by the presence of
brush and trees and the hazard of water erosion. Slope
limits access by livestock and results in overgrazing of
the less sloping areas. Livestock grazing should be
managed to protect the unit from erosion. Proper grazing
use is essential on this unit. Leaving sufficient plant
cover on the unit helps to control erosion and
encourages the production of forage. Correct placement
of salt and supplemental feed helps to distribute
livestock grazing and to prevent overgrazing. Watering
troughs and tanks should be provided for livestock
because of the limited supply of water. Because of the
instability of the soil, trees and brush should be retained
on this unit. The potential production of the understory is
about 1,800 pounds of air-dry vegetation per acre per
year.

This map unit is in capability subclass Vlle (15),
nonirrigated.
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162—Sandridge loamy fine sand. This very deep,
somewhat excessively drained, alkali soil is on basin
rims. It formed in windblown deposits derived dominantly
from igneous and sedimentary rock. Slope is 0 to 3
percent. Elevation is 195 to 220 feet. The average
annual precipitation is 6 to 7 inches, the average annual
air temperature is 64 to 65 degrees F, and the average
frost-free period is 255 to 270 days.

Typically, the surface layer is grayish brown and light
gray loamy fine sand about 24 inches thick. The
underlying material to a depth of 60 inches or more is
light gray loamy fine sand. The soil is aikali below a
depth of 24 inches, and it is calcareous throughout. In
some areas the surface layer is sand.

Included in this unit are small areas of Excelsior sandy
loam, Houser fine sandy loam, and Rambla loamy sand
that have been drained and Westcamp loam that has
been partially drained. Also included are small areas of
soils that are subject to rare periods of flooding. Included
areas make up about 8 percent of the total acreage.

Permeability of this Sandridge soil is moderately rapid.
Available water capacity is low to moderate. Effective
rooting depth is 60 inches or more. Runoff is very slow,
and the hazard of water erosion is slight. The hazard of
soil blowing is high.

This unit is used for irrigated crops and wildlife habitat
(fig. 8).

This unit is poorly suited to irrigated crops. It is limited
mainly by the low to moderate available water capacity,
moderately rapid permeability, the hazard of soil blowing,
and the alkali condition of the lower part of the soil. The
low to moderate available water capacity and moderately
rapid permeability of the soil in this unit can be
compensated for by irrigating it more frequently than the
surrounding soils.

Sprinkler irrigation is a suitable method of applying
water. Use of this method permits the even, controlled
application of water, reduces runoff, and minimizes the
risk of erosion. To avoid overirrigating and leaching of
plant nutrients, applications of irrigation water should be
adjusted to the available water capacity, the water intake
rate, and the crop needs.

The content of toxic salts is reduced by leaching,
applying proper amounts of soil amendments, and
returning crop residue to the soil. Gypsum, sulfur, and
sulfuric acid are among the soil amendments that can be
used to reclaim the soil in this unit. If sulfur or sulfuric
acid is used, lime should be present in the surface layer.

Crop residue left on or near the surface conserves
moisture, maintains tilth, and controls erosion. Tillage
should be kept to a minimum. Soil blowing is reduced by
planting crops in alternate strips and at right angles to
the prevailing wind. Crops respond to nitrogen and
phosphorus.

This map unit is in capability unit tlle-4 (17), irrigated,
and capability subclass Vlle (17), nonirrigated.
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Figure 8.~Typlcal area of Sandridge loamy fine sand used for wildlife habitat.

163—Tulare clay, partially drained. This very deep,
somewhat poorly drained, saline-alkali soil is in basins. It
formed in alluvium derived dominantly from igneous and
sedimentary rock. Slope is 0 to 1 percent. Elevation is
178 to 195 feet. The average annual precipitation is 6 to
7 inches, the average annual air temperature is 64 to 65
degrees F, and the average frost-free period is 260 to
275 days.

Typically, the surface layer is gray clay about 16
inches thick. The underlying material to a depth of 60
inches or more is light gray, light olive gray, and grayish
brown clay. Mottles are in most layers below a depth of
1 inch. The soil is saline-alkali in some parts, and it is
calcareous throughout. In some areas the surface layer
is silty clay.

Included in this unit are small areas of Gepford clay
that has a sandy substratum, Houser clay, Homeland
fine sandy loam, Lakeside clay, Lakeside loam, and Pitco
clay. These areas have been partially drained and are

near the basin rim. Also included are small areas of soils
that are subject to rare periods of flooding. Included
areas make up about 10 percent of the total acreage.

Permeability of this Tulare soil is very slow. Available
water capacity is moderate. Effective rooting depth of
the crops commonly grown in the area is limited by a
perched water table that is at a depth of 48 to 72 inches.
This soil is considered to be partially drained because of
the presence of dams and reservoirs in the Sierra
Nevada, pumping from the water table, and the use of
drainage canals. Runoff is ponded, and the hazard of
water erosion is slight. This soil is subject to very long
periods of flooding in January through March.

This unit is used for irrigated alfalfa, barley, cotton,
safflower, and wheat.

This unit is best suited to irrigated crops that are salt-
and alkali-tolerant. it is limited mainly by the saline-alkali
condition of the soil, wetness, very long periods of
flooding in years of above normal precipitation, and very
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slow permeability. Tile drainage can be used if a suitable
outlet is available. The risk of flooding is reduced by the
use of levees, canals, and diversions.

If this unit is irrigated, salinity influences the choice of
crops. The content of toxic salts is reduced by leaching,
applying proper amounts of soil amendments, and
returning crop residue to the soil. Gypsum, sulfur, and
sulfuric acid are among the soil amendments that can be
used to reclaim the soil in this unit. If sulfur or sulfuric
acid is used, lime should be present in the surface layer.

A cropping system that includes crop rotation and
return of crop residue to the soil or regular addition of
other organic matter improves fertility, reduces crusting,
and increases the water intake rate. All crops respond to
phosphorus; most crops except legumes respond to
nitrogen.

Furrow, border, and sprinkler irrigation systems are
suited to this unit. Because of the very slow permeability
of the soil, the length of runs should be adjusted to
permit adequate infiltration of water.

This map unit is in capability unit lllw-5 (17), irrigated,
and capability subclass Viw (17), nonirrigated.

164-—Tulare Variant clay, partially drained. This very
deep, poorly drained, saline-alkali soil is on basin rims
and flood plains. It formed in alluvium derived dominantly
from igneous and sedimentary rock. Slope is 0 to 1
percent. Elevation is 195 to 210 feet. The average
annual precipitation is 6 to 7 inches, the average annual
air temperature is 64 to 65 degrees F, and the average
frost-free period is 260 to 275 days.

Typically, the surface layer is dark gray and gray clay
about 10 inches thick. The upper 46 inches of the
underlying material is gray, dark gray, and olive gray clay,
and the lower part to a depth of 60 inches or more is
light olive gray fine sandy loam. Mottles are in all layers
below a depth of 2 inches. The soil is saline-alkali
throughout, and it is calcareous above a depth of 47
inches.

Included in this unit are small areas of Gepford and
Pitco clays that have been partiafly drained and Lethent
clay loam. Also included are small areas of soils that are
subject to rare periods of flooding. Included areas make
up about 10 percent of the total acreage.

Permeability of this Tulare Variant soil is very slow.
Available water capacity is very low to moderate
because the salinity of the soil differs from one area to
another. Effective rooting depth of the crops commonly
grown in the area is limited by a perched water table that
is at a depth of 36 to 48 inches. This soil is considered
to be partially drained because of the presence of dams
and reservoirs in the Sierra Nevada, pumping from the
water table, use of tile and interceptor drains, and the
filling and leveling of the sloughs in the vicinity. Runoff is
ponded, and the hazard of water erosion is slight. This
soil is protected from flooding by large flood control
structures.
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This unit is used for irrigated crops.

This unit is suited to only the most salt- and alkali-
tolerant, irrigated crops. It is limited mainly by the saline-
alkali condition of the soil, wetness, and very slow
permeability. Tite drainage can be used if a suitable
outlet is available.

If this unit is irrigated, salinity influences the choice of
crops. Intensive management is required to reduce the
salinity and maintain soil productivity. The content of
toxic salts is reduced by leaching, applying proper
amounts of soil amendments, and returning crop residue
to the soil. Gypsum, sulfur, and sulfuric acid are among
the soil amendments that can be used to reclaim the soil
in this unit. If sulfur or sulfuric acid is used, lime should
be present in the surface layer.

Furrow, border, and sprinkler irrigation systems are
suited to this unit. Because of the very slow permeability
of the soil, the length of runs should be adjusted to
permit adequate infiltration of water. The application of
water should be regulated so that water does not stand
on the surface and damage the crops. All crops respond
to phosphorus; most crops except legumes respond to
nitrogen.

A cropping system that includes crop rotation and
return of crop residue to the soil or regular addition of
other organic matter improves fertility, reduces crusting,
and increases the water intake rate.

This map unit is in capability unit Iliw-5 (17), irrigated,
and capability subclass Vllw (17), nonirrigated.

165—Twisselman silty clay. This very deep, well
drained soil is on alluvial fans. It formed in alluvium
derived dominantly from sedimentary rock. Slope is 0 to
1 percent. Elevation is 230 to 900 feet. The average
annual precipitation is 6 to 7 inches, the average annual
air temperature is 64 to 65 degrees F, and the average
frost-free period is 250 to 270 days.

Typically, the surface layer is light brownish gray silty
clay about 9 inches thick. The underlying material to a
depth of 60 inches or more is light brownish gray and
pale yellow silty clay. The soil is calcareous throughout.
In some areas the surface layer is clay.

Included in this unit are small areas of Avenal loam,
Lethent clay loam, and Panoche loam. Also included are
small areas of soils that are subject to rare periods of
flooding. Included areas make up about 15 percent of
the total acreage.

Permeability of this Twisselman soil is slow. Available
water capacity is high to very high. Effective rooting
depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight.

This unit is used for irrigated crops.

This unit is well suited to irrigated crops. It is limited
mainly by slow permeability. Furrow, border, and
sprinkler irrigation systems are suited to this unit.
Because of the slow permeability of the soil, the
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application of water should be regulated so that water
does not stand on the surface and damage the crops.

A cropping system that includes crop rotation and
return of crop residue to the soil conserves moisture,
helps to maintain tilth and fertility, and increases the
water intake rate. All crops respond to phosphorus; most
crops except legumes respond to nitrogen.

If this unit is used for homesite development, the main
limitation is slow permeability. The slow permeability can
cause septic tank absorption fields to fail. Use of sandy
backfill for the trench and long absorption lines helps to
compensate for this limitation.

Mulch, fertilizer, and irrigation are needed to establish
lawn grasses and other small-seeded plants.

This map unit is in capability unit ls-5 (17), irrigated,
and capability subclass Vlls (17), nonirrigated.

166—Twisselman silty clay, saline-alkall. This very
deep, well drained soil is on alluvial fans. It formed in
alluvium derived dominantly from sedimentary rock.
Slope is 0 to 1 percent. Elevation is 205 to 240 feet. The
average annual precipitation is 6 to 7 inches, the
average annual air temperature is 64 to 65 degrees F,
and the average frost-free period is 250 to 270 days.

Typically, the surface layer is light brownish gray silty
clay about 9 inches thick. The underlying material to a
depth of 60 inches or more is light brownish gray and
pale yellow silty clay. The soil is calcareous and saline-
alkali throughout. In some areas the surface layer is clay.

Included in this unit are small areas of Panoche clay
loam and Westhaven clay loam that are saline-alkali,
Garces loam, Lethent clay loam, and Lethent fine sandy
loam. Also included are small areas of Houser clay and
Westcamp loam that have been partially drained and
small areas of soils that are subject to rare periods of
flooding. Included areas make up about 15 percent of
the total acreage.

Permeability of this Twisselman soil is very slow.
Available water capacity is very low to moderate
because the salinity of the soil differs from one area to
another. Effective rooting depth is 60 inches or more.
Runoft is slow, and the hazard of water erosion is slight.
This soil is subject to rare periods of flooding in years of
abnormally high precipitation.

This unit is used for irrigated crops.

This unit is best suited to irrigated crops that are salt-
and alkali-tolerant. It is limited mainly by the saline-alkali
condition of the soil and very slow permeability.

If this unit is irrigated, salinity influences the choice of
crops. Intensive management is required to reduce the
salinity and maintain soil productivity. The content of
toxic salts is reduced by leaching, applying proper
amounts of soil amendments, and returning crop residue
to the soil. Gypsum, sulfur, and sulfuric acid are among
the soil amendments that can be used to reclaim the soil
in this unit. If sulfur or sulfuric acid is used, lime should
be present in the surface layer. If the saline-alkali
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condition of the soil is significantly reduced by
reclamation, the permeability and available water
capacity increase. The amount of salts present, the
crops planted, and the reclamation procedures used
affect the yield of crops on this unit.

A cropping system that includes crop rotation and the
return of crop residue to the soil conserves moisture,
helps to maintain tilth and fertility, and increases the
water intake rate. All crops respond to phosphorus; most
crops except legumes respond to nitrogen.

Furrow, border, and sprinkler irrigation systems are
suited to this unit. The method used generally is
governed by the crop grown. Because of the very slow
permeability of the soil, the length of runs should be
adjusted to permit adequate infiltration of water.

If this unit is used for homesite development, the main
limitations are the saline-alkali condition of the soil, the
very slow permeability, and rare periods of flooding. The
saline-alkali condition cause high corrosivity to steel and
concrete. Treated steel pipe and sulfate-resistant
concrete should be used. The content of toxic salts is
reduced by leaching, applying proper amounts of soil
amendments, and returning plant residue to the soil.
Selection of adapted vegetation is critical for the
establishment of lawns, shrubs, trees, and vegetable
gardens.

The very slow permeability can cause septic tank
absorption fields to fail. Use of sandy backfill for the
trench and long absorption lines helps to compensate
for this limitation.

The risk of flooding can be reduced by the use of
levees, canals, and diversions.

This map unit is in capability unit llls-6 (17), irrigated,
and capability subclass Vlis (17), nonirrigated.

167—Urban land. This-map unit consists of land
covered by streets, parking lots, buildings, airstrips, and
other structures that obscure or alter the soils so that
identification is not feasible. The largest areas are
covered by the cities of Hanford, Lemoore, Corcoran,
Avenal, Armona, Stratford, and Kettleman City and by
part of Lemoore Naval Air Station. Elevation is 185 to
900 feet.

included in this unit are areas of Nord fine sandy loam
that is saline-alkali in some places, in the cities of
Hanford and Armona; Kimberlina fine sandy loam that is
saline-alkali, in the city of Hanford; Grangeville sandy
loam that is saline-alkali, in the cities of Lemoore and
Stratford; Lemoore sandy loam that has been partially
drained, in the city of Lemoore; and Armona loam that
has been partially drained, in the city of Stratford. Also
included are areas of Lethent clay loam on Lemoore
Naval Air Station; Lakeside loam that has been partially
drained, in the city of Corcoran; Kimberlina fine sandy
loam that has a sandy substratum, in Kettleman City;
and Wasco sandy loam that has slopes of as much as 5
percent and Panoche loam, in the city of Avenal.
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This map unit is not placed in an interpretative group.

168—Vanguard sandy loam, partially drained. This
very deep, poorly drained, saline-alkali soil is on flood
plains. It formed in alluvium derived dominantly from
igneous rock. Slope is 0 to 1 percent. Elevation is 190 to
220 feet. The average annual precipitation is 6 to 7
inches, the average annual air temperature is 63 to 64
degrees F, and the average frost-free period is 250 to
260 days.

Typically, the surface layer is dark gray and grayish
brown sandy loam about 16 inches thick. The underlying
material to a depth of 60 inches or more is stratified,
light brownish gray, gray, and light olive gray fine sandy
loam, silt loam, loam, and sandy clay loam. Mottles are
in all layers below a depth of 34 inches. The soil is
calcareous in most layers below a depth of 6 inches, and
it is saline-alkali throughout. In some areas the surface
layer is loam.

Included in this unit are small areas of Armona loam,
Boggs sandy loam, Gepford clay, and Lakeside loam
that have been partially drained and Grangeville sandy
loam that is saline-alkali. Also included are small areas
of soils that are subject to rare periods of flooding.
Included areas make up about 15 percent of the total
acreage.

Permeability of this Vanguard soil is moderate.
Available water capacity is moderate to high because the
salinity of the soil differs from one area to another.
Effective rooting depth of the crops commonly grown in
the area is limited by a perched water table that is at a
depth of 24 to 36 inches. This soil is considered to be
partially drained because of the presence of dams and
reservoirs in the Sierra Nevada, pumping from the water
table, use of tile and interceptor drains, and the filling
and leveling of the sloughs in the vicinity. Runoff is very
slow, and the hazard of water erosion is slight. This soil
is subject to long periods of flooding in February, March,
and April.

Most areas of this unit are used for irrigated crops and
for hay and pasture. A few areas are used for urban
development.

This unit is best suited to irrigated crops that are salt-
and alkali-tolerant. It is limited mainly by the saline-alkali
condition of the soil, wetness, and long periods of
flooding in years of abnormally high precipitation.

Intensive management is required to reduce the
salinity and maintain soil productivity. The amount of
salts present, the degree of stratification, the crops
planted, and the reclamation procedures used affect the
yield of crops on the unit. The content of toxic salts is
reduced by leaching, applying proper amounts of soil
amendments, and returning crop residue to the soil.
Gypsum, sulfur, and sulfuric acid are among the soil
amendments that can be used to reclaim the soil in this
unit. If sulfur or sulfuric acid is used, lime should be
present in the surface layer.
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Tile drainage can be used if a suitable outtet is
available. The risk of flooding is reduced by the use of
levees, canals, and diversions.

A cropping system that includes crop rotation and
return of crop residue to the soil or regular addition of
other organic matter improves fertility, reduces crusting,
and increases the water intake rate. Crops respond to
nitrogen and phosphorus.

Furrow, border, and sprinkler irrigation systems are
suited to this unit. Because of the moderate permeability
of the soil, the fength of runs should be adjusted to
permit adequate infiltration of water. The application of
water should be regulated so that water does not stand
on the surface and damage the crops.

If this unit is used for hay and pasture, the main
limitations are the saline-alkali condition of the soil and
wetness. The concentration of salts and alkali in the
surface layer limits the production of plants suitable for
hay and pasture. Salt-tolerant species are most suitable
for planting. Leaching the salts from the surface layer is
limited by wetness. Proper drainage and irrigation water
management reduce the concentration of salts. Gypsum,
sulfur, and sulfuric acid are among the soil amendments
that can be used to reclaim the soil in this unit. If sulfur
or sulfuric acid is used, lime should be present in the
surface layer.

Proper stocking rates, pasture rotation, and restricted
grazing during wet periods help to keep the pasture in
good condition and to protect the soil from erosion. Use
of nitrogen and phosphorus promotes good growth of
forage plants.

Irrigation water can be applied by the furrow and
border methods. Leveling helps to insure the uniform
application of water.

Population growth has resulted in increased
construction of homes on this unit. The main limitations
for urban development are wetness, the saline-alkali
condition of the soil, and long periods of flooding in
years of abnormally high precipitation.

Deep drainage reduces wetness. Tile drainage can be
used if a suitable outlet is available. Plants that tolerate
wetness and droughtiness should be selected if irrigation
and additional drainage are not provided.

The saline-alkali condition of the soil causes high
corrosivity to steel and concrete. Treated steel pipe and
sulfate-resistant concrete should be used. The content
of toxic salts is reduced by leaching, applying proper
amounts of soil amendments, and returning plant residue
to the soil. Selection of adapted vegetation is critical for
the establishment of lawns, shrubs, trees, and vegetable
gardens.

The moderate permeability and wetness increase the
possibility of failure of septic tank absorption fields. Use
of sandy backfill for the trench and long absorption line
helps to compensate for these limitations.

The risk of flooding is reduced by the use of levees,
canals, and diversions.
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This map unit is in capability unit lilw-6 (17), irrigated,
and capability subclass Vlilw (17), nonirrigated.

169—Vaquero and Altamont clays, 15 to 50
percent slopes. This map unit is on hills. The native
vegetation is mainly annual grasses and forbs. Elevation
is 1,250 to 3,000 feet. The average annual precipitation
is 12 to 18 inches, the average annual air temperature is
59 to 62 degrees F, and the average frost-free period is
200 to 240 days.

included in this unit are small areas of Altamont clay
and Vaquero clay that have slopes of as much as 75
percent, Henneke very gravelly clay loam, Sagaser loam,
and Wadesprings stony loam. Also included are small
areas of Gaviota loam, Milisholm clay loam, and Rock
outcrop. Included areas make up about 15 percent of the
total acreage.

The Vaquero soil is moderately deep and well drained.
It formed in residuum derived dominantly from shale.
Typically, the surface layer is yellowish brown and brown
clay about 17 inches thick. The underlying material to a
depth of 36 inches is brown, brownish yellow, and
yellowish brown clay. Brown, yeliowish brown, brownish
yellow, and gray, highly fractured shale is at a depth of
36 inches. This soil is alkali below a depth of 17 inches.

Permeability of the Vaquero soil is siow. The water
intake rate is high, however, when the soil is dry and the
cracks are open. As the soil becomes wet and the
cracks close, the intake rate greatly decreases. Available
water capacity is low to moderate. Effective rooting
depth is 20 to 40 inches. Runoff is medium, and the
hazard of water erosion is moderate.

The Altamont soil is deep and well drained. It formed
in residuum derived dominantly from sandstone or shale.
Typically, the surface layer is grayish brown and dark
grayish brown clay about 31 inches thick. The underlying
material to a depth of 55 inches is yellowish brown clay.
Pale yellow and strong brown sandstone is at a depth of
55 inches.

Permeability of the Aitamont soil is slow. The water
intake rate is high; however, as the soil becomes wet
and the cracks close, the intake rate greatly decreases.
Available water capacity is low to high. Effective rooting
depth is 40 to 60 inches or more. Runoff is medium, and
the hazard of water erosion is moderate.

This unit is used as rangeland, watershed, and wildlife
habitat.

This unit is well suited to use as rangeland. The
production of forage is limited by landslides on the
steeper slopes.

This unit is difficult to fence. Excessive shrinking and
swelling of the soils cause fenceposts to be lifted out of
the ground.

Livestock grazing should be managed to protect the
unit from erosion. Grazing should be delayed until the
soils are firm and the more desirable forage plants have
had an opportunity to set seed. Correct placement of
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salt and supplemental feed helps to distribute livestock
grazing and prevent overgrazing. Watering troughs and
tanks should be provided for livestock because of the
limited supply of water.

The characteristic plant community on this unit is
mainly wild oat, soft chess, red brome, filaree, burclover,
and remnant perennial grasses.

This unit is poorly suited to nonirrigated crops. It is
limited mainly by steepness of slope, the hazard of water
erosion, landslides on the steeper slopes, effective
rooting depth, and slow permeability. Erosion is reduced
if fall grain is seeded early, stubble-muich tillage is used,
and tillage and seeding are on the contour or across the
slope. Also, waterways should be shaped and seeded to
perennial grass. Crop residue left on or near the surface
conserves moisture, maintains tilth, and controls erosion.

if this unit is used for homesite development, the main
limitations are high potential for shrinking and swelling,
restricted depth to bedrock, steepness of slope, slow
permeability, and susceptibility to landslides.

If buildings are constructed on this unit, properly
designing foundations and footings and diverting runoff
away from buildings help to prevent structural damage
because of shrinking and swelling. The effects of
shrinking and swelling can be minimized by using proper
engineering designs and by backfilling with material that
has low shrink-swell potential.

Slope is a concern in installing septic tank absorption
fields. Absorption lines should be installed on the
contour. Effluent from septic tank absorption fields can
surface in downslope areas and thus create a hazard to
health. The slow permeability can cause septic tank
absorption fields to fail. Use of sandy backfill for the
trench and long absorption lines helps to compensate
for this limitation. Cuts needed to provide essentially
level building sites can expose bedrock. The risk of
erosion is increased if the soils are left exposed during
site development.

Cutbanks are not stable and are subject to slumping.
Access roads should be designed to provide adequate
cut-slope grade, and drains are needed to control
surface runoff and keep soil losses to a minimum.
Buildings and roads should be designed to offset the
limited ability of the soils in this unit to support a load.

Structures to divert runoff are needed if buildings and
roads are constructed. Mulch, fertilizer, and irrigation are
needed to establish lawn grasses and other small-
seeded plants.

This map unit is in capability subclass Vie (15),
nonirrigated.

170—Vaquero and Altamont clays, 50 to 75
percent slopes. This map unit is on mountains. The
native vegetation is mainly annual grasses and forbs.
Elevation is 1,300 to 2,900 feet. The average annual
precipitation is 12 to 18 inches, the average annual air
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temperature is 59 to 62 degrees F, and the average
frost-free period is 200 to 240 days.

Included in this unit are small areas of Altamont clay
and Vaquero clay that have slopes of as little as 30
percent, Gaviota loam, and Millsholm clay loam. Also
included are small areas of Kreyenhagen loam, Sagaser
loam, Wadesprings stony loam, and Rock outcrop.
Included areas make up about 15 percent of the total
acreage.

The Vaquero soil is moderately deep and well drained.
It formed in residuum derived dominantly from shale.
Typically, the surface layer is yellowish brown and brown
clay about 17 inches thick. The underlying material to a
depth of 36 inches is brown, brownish yellow, and
yellowish brown clay. Brown, yellowish brown, brownish
yellow, and gray, highly fractured shale is at a depth of
36 inches. This soil’is alkali below a depth of 17 inches.

Permeability of the Vaquero soil is slow. The water
intake rate is high; however, the intake rate greatly
decreases when the soil becomes wet and the cracks
close. Available water capacity is low to moderate.
Effective rooting depth is 20 to 40 inches. Runoff is
medium, and the hazard of water erosion is moderate.

The Altamont soil is deep and well drained. It formed
in residuum derived dominantly from sandstone or shale.
Typically, the surface layer is grayish brown and dark
grayish brown clay about 31 inches thick. The underlying
material to a depth of 55 inches is yellowish brown clay.
Pale yellow and strong brown sandstone is at a depth of
55 inches.

Permeability of the Altamont soil is slow. The water
intake rate is high; however, the intake rate greatly
decreases as the soil becomes wet and the cracks
close. Available water capacity is low to high. Effective
rooting depth is 40 to 60 inches or more. Runoff is
medium, and the hazard of water erosion is moderate.

This unit is used as rangeland, watershed, and wildlife
habitat.

This unit is poorly suited to use as rangeland. The
production of forage is limited by landslides. Slope limits
access by livestock and results in overgrazing of the less
sloping areas.

This unit is difficult to fence. Excessive shrinking and
swelling of the soils cause fenceposts to be lifted out of
the ground.

Livestock grazing should be managed to protect the
unit from erosion. Grazing should be delayed untii the
soils are firm and the more desirable forage plants have
had an opportunity to set seed. Correct placement of
salt and supplemental feed helps to distribute livestock
grazing and prevent overgrazing. Watering troughs and
tanks should be provided for livestock because of the
limited supply of water.

The characteristic plant community on this unit is
mainly wild oat, soft chess, red brome, filaree, burclover,
and remnant perennial grasses.
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This map unit is in capability subclass Vlle (15),
nonirrigated.

171—Vaquero-Altamont-Milisholm complex, 15 to
50 percent slopes. This map unit is on hills. The native
vegetation is mainly annual grasses and forbs. Elevation
is 1,700 to 2,500 feet. The average annual precipitation
is 12 to 16 inches, the average annual air temperature is
59 to 62 degrees F, and the average frost-free period is
210 to 240 days.

This unit is 35 percent Vaquero clay, 30 percent
Altamont clay, and 25 percent Millsholm clay loam. The
components of this unit are so intricately intermingled
that it was not practical to map them separately at the
scale used.

Included in this unit are small areas of Altamont clay,
Millsholm clay loam, and Vaquero clay that have slopes
of as much as 75 percent, Gaviota loam, and Rock
outcrop. Included areas make up about 10 percent of the
total acreage.

The Vaquero soil is moderately deep and well drained.
It formed in residuum derived dominantly from shale.
Typically, the surface layer is yellowish brown and brown
clay about 17 inches thick. The underlying material to a
depth of 36 inches is brown, brownish yeliow, and
yellowish brown clay. Brown, yellowish brown, brownish
yellow, and gray, highly fractured shale is at a depth of
36 inches. This soil is alkali below a depth of 17 inches.

Permeability of the Vaquero soil is slow. The water
intake rate is high; however, the intake rate greatly
decreases as the soil becomes wet and the cracks
close. Available water capacity is low to moderate.
Effective rooting depth is 20 to 40 inches. Runoff is
medium, and the hazard of water erosion is moderate.

The Altamont soil is deep and well drained. It formed
in residuum derived dominantly from sandstone or shale.
Typically, the surface layer is grayish brown and dark
grayish brown clay about 31 inches thick. The underlying
material to a depth of 55 inches is yellowish brown clay.
Pale yellow and strong brown sandstone is at a depth of
55 inches.

Permeability of the Altamont soil is slow. The water
intake rate is high; however, the intake rate greatly
decreases as the soil becomes wet and the cracks
close. Available water capacity is low to high. Effective
rooting depth is 40 to 60 inches or more. Runoff is
medium, and the hazard of water erosion is moderate.

The Millsholm soil is shallow and well drained. It
formed in residuum derived dominantly from sandstone.
Typically, the surface layer is yellowish brown clay loam
about 4 inches thick. The subsoil is yellowish brown clay
loam about 13 inches thick. Light yellowish brown
sandstone is at a depth of 17 inches. In some areas the
surface layer is loam.

Permeability of the Millsholm soil is moderate.
Available water capacity is very low to low. Effective
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rooting depth is 10 to 20 inches. Runoff is rapid, and the
hazard of water erosion is high.

This unit is well suited to use as rangeland. The
production of forage is limited by landslides on the
steeper slopes of the Vaquero and Altamont soils and by
the effective rooting depth and very low to low available
water capacity of the Millsholm soil.

This unit is difficult to fence. Excessive shrinking and
swelling of the Vaquero and Altamont soils cause
fenceposts to be lifted out of the ground.

Proper grazing use is essential on this unit. Livestock
grazing should be managed to protect the unit from
erosion. Leaving sufficient plant cover on the soils helps
to control erosion and encourages the production of
forage. Grazing should be delayed until the soils are firm
and the more desirable forage plants have had an
opportunity to set seed. Correct placement of salt and
supplemental feed helps to distribute livestock grazing
and prevent overgrazing. Watering troughs and tanks
should be provided for livestock because of the limited
supply of water.

The characteristic plant community on this unit is
mainly wild oat, soft chess, ripgut brome, red brome, and
filaree.

This unit is poorly suited to nonirrigated crops. it is
limited mainly by steepness of slope, landslides on the
steeper slopes of the Vaquero and Altamont soils, the
effective rooting depth and very low to low available
water capacity of the Millsholm soil, and the hazard of
water erosion. Erosion is reduced if fall grain is seeded
early, stubble-mulch tillage is used, and tillage and
seeding are the contour or across the slope. Also,
waterways should be shaped and seeded to perennial
grass. Crop residue left on or near the surface
conserves moisture, maintains tilth, and controls erosion.

If this unit is used for homesite development, the main
limitations are steepness of slope, high potential for
shrinking and swelling, slow permeability, landslides on
the Vaquero and Altamont soils, and limited depth to
bedrock in the Millsholm soil. If buildings are constructed
on this unit, properly designing foundations and footings
and diverting runoff away from buildings help to prevent
structural damage because of shrinking and swelling.
The effects of shrinking and swelling can also be
minimized by using proper engineering designs and by
backfilling with material that has low shrink-swell
potential.

Slope is a concern in installing septic tank absorption
fields. Absorption lines should be installed on the
contour. Effluent from septic tank absorption fields can
surface in downslope areas and thus create a hazard to
health. The slow permeability can cause septic tank
absorption fields to fail. Use of sandy backfill for the
trench and long absorption lines helps to compensate
for this limitation. Cuts needed to provide essentially
level building sites can expose bedrock.
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Cutbanks are not stable and are subject to slumping.
Access roads should be designed to provide adequate
cut-slope grade, and drains are needed to control
surface runoff and keep soil losses to a minimum.
Buildings and roads should be designed to offset the
limited ability of the soils in this unit to support a load.

Structures to divert runoff are needed if buildings and
roads are constructed. The risk of erosion is increased if
the soils are left exposed during site development.
Mulch, fertilizer, and irrigation are needed to establish
lawn grasses and other small-seeded plants.

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

172—Wadesprings stony loam, 15 to 50 percent
slopes. This moderately deep, well drained soil is on
hills. 1t formed in residuum derived from serpentine, talc,
and asbestos. The native vegetation is mainly annual
grasses, forbs, and trees. Elevation is 1,400 to 2,500
feet. The average annual precipitation is 15 to 18 inches,
the average annual air temperature is 59 to 61 degrees
F, and the average frost-free period is 200 to 240 days.

Typically, the surface layer is gray stony loam about 1
inch thick. The upper 17 inches of the subsoil is gray
clay loam, and the lower 13 inches is gray cobbly clay
loam. Light bluish gray, gray, and yellow, fractured talc
and asbestos and cobbles of serpentine are at a depth
of 31 inches.

Included in this unit are small areas of Altamont clay,
Henneke very gravelly clay loam, and Kreyenhagen foam
and Wade loam that have slopes of as much as 75
percent. Also included are small areas of Gaviota loam,
Millsholm clay loam, and Rock outcrop. Included areas
make up about 15 percent of the total acreage.

Permeability of this Wadesprings soil is moderate.
Available water capacity is low to moderate. Effective
rooting depth is 20 to 40 inches. Runoff is rapid, and the
hazard of water erosion is moderate.

This unit is used as rangeland, watershed, and wildlife
habitat.

This unit is well suited to use as rangeland. Proper
grazing use is essential. Livestock grazing should be
managed to protect the unit from erosion. Leaving
sufficient plant cover on the surface helps to control
erosion and encourages the production of forage.
Emergency seeding with adapted grasses or other plants
following fire helps to stabilize the soil and to control soil
erosion. Correct placement of salt and supplemental
feed helps to distribute livestock grazing and prevent
overgrazing. Watering troughs and tanks should be
provided for livestock because of the limited supply of
water.

The unfavorable calcium-to-magnesium ratio, which is
characteristic of soils that formed in material derived
from serpentine, is not present in this soil, possibly
because lime occurs with the serpentine.
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The characteristic plant community on this unit is
mainly wild oat, soft chess, and blue oak.

This unit is poorly suited to homesite development.
The main limitations are shallow depth to bedrock and
steepness of slope. Erosion is a hazard in the steeper
areas. Only the part of the site that is used for
construction should be disturbed. Preserving the existing
plant cover during construction helps to control erosion.

Cuts needed to provide essentially level building sites
can expose bedrock. Access roads should be designed
to provide adequate cut-slope grade, and drains are
needed to control surface runoff and keep soil losses to
a minimum. Structures to divert runoff are needed if
buildings and roads are constructed.

Slope is a concern in installing septic tank absorption
fields. Absorption lines should be installed on the
contour.

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

173—Wadesprings stony loam, 50 to 75 percent
slopes. This moderately deep, well drained soil is on
mountains. It formed in residuum derived from
serpentine, talc, and asbestos. The native vegetation is
mainly annual grasses, forbs, and trees. Elevation is
1,500 to 3,200 feet. The average annual precipitation is
15 to 18 inches, the average annual air temperature is
59 to 61 degrees F, and the average frost-free period is
200 to 240 days.

Typically, the surface layer is gray stony loam about 1
inch thick. The upper 17 inches of the subsoil is gray
clay loam, and the lower 13 inches is gray cobbly clay
loam. Light bluish gray, gray, and yellow, fractured talc
and asbestos and cobbles of serpentine are at a depth
of 31 inches.

Included in this unit are small areas of Altamont clay,
Vaquero clay, and Henneke very gravelly clay loam and
Wadesprings stony loam that have slopes of as little as
30 percent. Also included are small areas of Gaviota
loam, Millsholm clay loam, and Rock outcrop. Included
areas make up about 15 percent of the total acreage.

Permeability of this Wadesprings soil is moderate.
Available water capacity is low to moderate. Effective
rooting depth is 20 to 40 inches. Runoff is rapid, and the
hazard of water erosion is high.

This unit is used as rangeland, watershed, and wildlife
habitat.

This unit is poorly suited to use as rangeland. The
production of forage is limited by the hazard of water
erosion. Slope limits access by livestock and results in
overgrazing of the less sloping areas.

The unfavorable calcium-to-magnesium ratio, which is
characteristic of soils that formed in material derived
from serpentine, is not present in this soil, possibly
because lime occurs with the serpentine.

Proper grazing use is essential on this unit. Livestock
grazing should be managed to protect the soil from
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erosion. Leaving sufficient plant cover on the unit helps
to control erosion and encourages the production of
forage. Emergency seeding with adapted grasses or
other plants following fire helps to stabilize the soil and
to control soil erosion. Correct placement of salt and
supplemental feed helps to distribute livestock grazing
and prevent overgrazing. Watering troughs and tanks
should be provided for livestock because of the limited
supply of water.

The characteristic plant community on this unit is
mainly wild oat, soft chess, and blue oak.

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

174—Wasco sandy loam, 0 to 5 percent slopes.
This very deep, well drained soil is on alluvial fans. It
formed in alluvium derived dominantly from sandstone.
Elevation is 225 to 1,000 feet. The average annual
precipitation is 6 to 7 inches, the average annual air
temperature is 63 to 65 degrees F, and the average
frost-free period is 250 to 265 days.

Typically, the surface layer is grayish brown coarse
sandy loam about 1 inch thick. The upper 19 inches of
the underlying material is light brownish gray sandy loam,
and the lower part to a depth of 60 inches or more is
light olive brown sandy loam. This soil is calcareous
below a depth of 20 inches.

Included in this unit are small areas of a Cantua
coarse sandy loam and a Kettleman loam that have
slopes of as much as 10 percent, a Kimberlina fine
sandy loam that has a sandy substratum, and Panoche
loam. Also included are small areas of Avenal loam,
Cajon sandy loam, eroded soils that have a gravelly
sandy loam substratum, and soils that are subject to rare
periods of flooding. Included areas make up about 15
percent of the total acreage.

Permeability of this Wasco soil is moderately rapid.
Available water capacity is low to moderate. Effective
rooting depth is 60 inches or more. Runoff is medium,
and the hazard of water erosion is moderate.

This unit is used mainly for nonirrigated grain crops. It
is also used for irrigated crops if irrigation water is
available and for urban development.

This unit is well suited to irrigated crops. it is limited
mainly by the moderate hazard of erosion and the low to
moderate available water capacity.

This unit is not considered suitable for nonirrigated
crops. Nonirrigated crops are limited mainly by a lack of
sufficient rainfall to bring grain crops to maturity. In most
years nonirrigated barley is used for grazing sheep;
however, in rare years of above normal precipitation, it
may be harvested.

Furrow, border, and sprinkler irrigation systems are
suited to this unit. Sprinkler irrigation is a suitable method
of applying water. It permits the even, controlled
application of water, reduces runoff, and minimizes the
risk of erosion. Applications of irrigation water should be



66

adjusted to the available water capacity, the water intake
rate, and the crop needs to avoid overirrigating and
leaching of plant nutrients. Pipe, ditch lining, or drop
structures should be installed in irrigation ditches to
facilitate irrigation and prevent excessive ditch erosion.

Maintaining crop residue on or near the surface
reduces runoff, reduces erosion, and helps to maintain
soil tilth and organic matter content. Tillage shouid be
kept to a minimum. Soil blowing is reduced by planting
crops in alternate strips and at right angle to the
prevailing wind.

Seeding early in fall, stubble-mulch tillage, and
construction of terraces, diversions, and grassed
waterways can be used to control erosion. Grassed
waterways are needed in areas where overflow from
intermittent streams empties onto the cultivated soil.
Drop structures should be installed in grassed waterways
where needed.

This unit is suited to urban development. The main
limitation is the moderate hazard of erosion.
Revegetating disturbed areas around construction sites
as soon as possible helps to control erosion. Structures
to divert runoff are needed if buildings and roads are
constructed.

This map unit is in capability unit lle-4 (17), irrigated,
and capability subclass Vlle (17), nonirrigated.

175—Westcamp loam, partially drained. This very
deep, somewhat poorly drained, saline-alkali soil is on
basin rims and flood plains. It formed in alluvium derived
dominantly from sedimentary and igneous rock. Slope is
0 to 2 percent. Elevation is 190 to 220 feet. The average
annual precipitation is 6 to 7 inches, the average annual
air temperature is 64 to 65 degrees F, and the average
frost-free period is 260 to 275 days.

Typically, the surface layer is light brownish gray loam
and silt loam about 10 inches thick. The underlying
material to a depth of 72 inches is stratified, light
yellowish brown, pale yellow, light gray, and very pale
brown silt loam, silty clay, and clay. Mottles are in most
layers below a depth of 10 inches. The soil is calcareous
and saline-alkali throughout. In some areas the surface
layer is sandy loam.

Included in this unit are small areas of Armona loam,
Boggs sandy loam, Houser clay, and Lakeside loam that
have been partially drained. Also included are small
areas of a Grangeville sandy loam that is saline-alkali,
Houser fine sandy loam and Rambla loamy sand that
have been drained, and soils that are subject to rare
periods of flooding. Included areas make up about 15
percent of the total acreage.

Permeability of this Westcamp soil is very slow.
Available water capacity is low to high because the
salinity of the soil differs from one to another. Effective
rooting depth of the crops commonly grown in the area
is limited by a perched water table that is at a depth of
48 to 72 inches. This soil is considered to be partially
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drained because of the presence of dams and reservoirs
in the Sierra Nevada, pumping from the water table, and
the use of drainage canals. Runoff is slow, and the
hazard of water erosion is slight. This soil is subject to
very long periods of flooding late in winter and early in
spring.

Most areas of this unit are used for irrigated crops. A
few areas are used for hay and pasture and for homesite
development.

This unit is best suited to irrigated crops that are salt-
and alkali-tolerant. It is limited by the saline-alkali
condition of the soil, wetness, the hazard of flooding, the
stratified profile, and very slow permeability.

The amount of salts present, the degree of
stratification, the crops planted, and the reclamation
procedures used affect the yield of crops on this unit.
Intensive management is required to reduce the salinity
and maintain soil productivity. The content of toxic salts
is reduced by leaching, applying proper amounts of soil
amendments, and returning crop residue to the soil.
Gypsum, sulfur, and sulfuric acid are among the soil
amendments that can be used to reclaim the soil in this
unit. If sulfur or sulfuric acid is used, lime should be
present in the surface layer.

Tile drainage can be used if a suitable outlet is
available. The risk of flooding is reduced by the use of
levees, canals, and diversions.

A cropping system that includes crop rotation and
return of crop residue to the soil or regular addition of
other organic matter improves fertility, reduces crusting,
and increases the water intake rate. Crops respond to
nitrogen and phosphorus.

Furrow, border, and sprinkler irrigation systems are
suited to this unit. Because of the very slow permeability
of the soil, the length of runs should be adjusted to
permit adequate infiltration of water. The application of
water should be regulated so that water does not stand
on the surface and damage the crops.

If this unit is used for hay and pasture, the main
limitations are the saline-alkali condition of the soil,
wetness, the hazard of flooding, the stratified
substratum, and the very slow permeability. The
concentration of salts and alkali in the surface layer
limits the production of plants suitable for hay and
pasture. Salt-tolerant species are most suitable for
planting. Leaching the salts from the surface layer is
limited by wetness; however, drainage and irrigation
water management reduce the concentration of salts.
Gypsum, sulfur, and sulfuric acid are among the soil
amendments that can be used to reclaim the soil in this
unit. If sulfur or sulfuric acid is used, lime should be
present in the surface layer. Use of nitrogen and
phosphorus promotes good growth of forage plants.

The risk of flooding is reduced by the use of levees,
canals, and diversions. Proper stocking rates, pasture
rotation, and restricted grazing during wet periods help to
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keep the pasture in good condition and to protect the
soil from erosion.

irrigation water can be applied by the border and
sprinkler methods. Leveling helps to insure the uniform
application of water.

Population growth has resuited in increased
construction of homes on this unit. The main limitations
for homesite development are wetness, the saline-alkali
condition of the soil, the hazard of flooding, and the very
slow permeability. Deep drainage reduces wetness. Tile
drainage can be used if a suitable outlet is available.
Plants that tolerate wetness and droughtiness should be
selected if irrigation and additional drainage are not
provided.

The saline-alkali condition of the soil causes high
corrosivity to steel and concrete. Treated steel pipe and
sulfate-resistant concrete should be used.

The content of toxic salts is reduced by leaching,
applying proper amounts of soil amendments, and
returning plant residue to the soil. Selection of adapted
vegetation is critical for the establishment of lawns,
shrubs, trees, and vegetable gardens.

The risk of flooding is reduced by the use of levees,
canals, and diversions.

The very slow permeability and wetness increase the
possibility of failure of septic tank absorption fields. Use
of sandy backfill for the trench and long absorption lines
helps to compensate for these limitations.

This map unit is in capability unit lllw-6 (17), irrigated,
and capability subclass Vllw (17), nonirrigated.

176—Westhaven loam, 0 to 2 percent slopes. This
very deep, moderately well drained soil is on ailuvial
fans. It formed in alluvium derived dominantly from
igneous and sedimentary rock. Elevation is 210 to 310
feet. The average annual precipitation is 6 to 8 inches,
the average annual air temperature is 62 to 65 degrees
F, and the average frost-free period is 250 to 275 days.

Typically, the surface layer is light brownish gray loam
about 7 inches thick. The upper 38 inches of the
underlying material is stratified, light brownish gray silt
loam and silty clay loam, the next 27 inches is light
brownish gray silty clay, and the lower part to a depth of
84 inches is light gray loamy sand. Mottles are in some
layers below a depth of 24 inches. This sail is
calcareous to a depth of 72 inches. In some areas the
surface layer is sandy loam.

Included in this unit are small areas of a Kimberlina
fine sandy loam that has a sandy substratum, Panoche
loam, Twisselman silty clay, Wasco sandy loam, and
Westhaven clay loam that is saline-alkali. Also included
are small areas of soils that are subject to rare periods
of flooding. Included areas make up about 15 percent of
the total acreage.

Permeability of this Westhaven soil is moderately slow.

Available water capacity is high to very high. Effective
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rooting depth is 60 inches or more. Runoff is slow, and
the hazard of water erosion is slight.

Most areas of this unit are used for irrigated crops,
mainly almonds, alfalfa, barley, cotton, and wheat.
Among the other crops grown are lettuce, melons,
tomatoes, and grapes. Some areas are used for
homesite development.

This unit is well suited to irrigated crops. It is limited
mainly by the stratified substratum that restricts
permeability and drainage.

Furrow, border, and sprinkler irrigation systems are
suited to this unit. The method used generally is
governed by the crop grown. Because of the moderately
slow permeability of the soil, the length of runs should
be adjusted to permit adequate infiltration of water.

Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
Before planting orchards, the soil should be trenched
along the rows and backfilled with suitable soil material
to increase permeability and improve drainage. Growing
cover crops in nontilled fruit or nut orchards increases
the water intake rate and helps to control dust. All crops
respond to phosphorus; most crops except legumes
respond to nitrogen.

If this unit is used for homesite development, the main
limitation is the moderately siow permeability, which can
cause septic tank absorption fields to fail. Use of sandy
backfill for the trench and long absorption lines helps to
overcome this limitation.

Mulch, fertilizer, and irrigation are needed to establish
lawn grasses and other small-seeded plants. The risk of
erosion is increased if the soil is left exposed during site
development. Revegetation of disturbed areas as soon
as possible reduces the risk of erosion.

This map unit is in capability class I (17), irrigated, and
capability subclass Vlic (17), nonirrigated.

177—Westhaven loam, 2 to 5 percent slopes. This
very deep, moderately well drained soil is on alluvial
fans. It formed in alluvium derived dominantly from
sedimentary rock. Elevation is 200 to 275 feet. The
average annual precipitation is 6 to 7 inches, the
average annual air temperature is 64 to 65 degrees F,
and the average frost-free period is 255 to 265 days.

Typically, the surface layer is light brownish gray loam
about 7 inches thick. The upper 38 inches of the
underlying material is stratified, light brownish gray silt
loam and silty clay loam, the next 27 inches is light
brownish gray silty clay, and the lower part to a depth of
84 inches is light gray loamy sand. Mottles are in some
layers below a depth of 24 inches. This soil is
calcareous to a depth of 72 inches. In some areas the
surface layer is sandy loam.

Included in this unit are small areas of Cantua coarse
sandy loam and Kettleman loam that have slopes of as
much as 10 percent; Excelsior sandy loam; Kimberlina
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fine sandy loam that has a sandy substratum; Westcamp
loam that has been partially drained; and Westhaven
loam that has slopes of less than 2 percent. Included
areas make up about 15 percent of the total acreage.

Permeability of this Westhaven soil is moderately slow.
Available water capacity is high to very high. Effective
rooting depth is 60 inches or more. Runoff is medium,
and the hazard of water erosion is moderate.

Most areas of this unit are used for irrigated crops,
mainly almonds, alfalfa, barley, cotton, and wheat. A few
areas are used for homesite development.

This unit is suited to irrigated crops. It is limited mainly
by the hazard of erosion and the stratified substratum
that restricts permeability and drainage.

Sprinkler irrigation is a suitable method of applying
water. Use of this method permits the even, controlied
application of water, reduces runoff, and minimizes the
risk of erosion. If a furrow irrigation system is used, runs
should be on the contour or across the slope.

Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tiith.
Before planting orchards, this soil should be trenched
along the rows and backfilled with suitable soil material
to increase permeability and improve drainage. Growing
cover crops in nontilled fruit or nut orchards increases
the water intake rate, reduces runoff and erosion, and
helps to control dust. All crops respond to phosphorus;
most crops except lequmes respond to nitrogen.

If this unit is used for homesite development, the main
limitations are the moderately slow permeability and the
hazard of erosion. The moderately slow permeability can
cause septic tank absorption fields to fail. Use of sandy
backfill for the trench and long absorption lines helps to
compensate for this limitation.

Muich, fertilizer, and irrigation are needed to establish
lawn grasses and other small-seeded plants. The risk of
erosion is increased if the soil is left exposed during site
development. Structures to divert runoff are needed if
buildings and roads are constructed.

This map unit is in capability unit lle-1 (17), irrigated,
and capability subclass Vile (17), nonirrigated.

178—Westhaven clay loam, saline-alkali, 0 to 2
percent slopes. This very deep, moderately well drained
soil is on alluvial fans. It formed in alluvium derived
dominantly from igneous and sedimentary rock. Elevation
is 200 to 265 feet. The average annual precipitation is 6
to 8 inches, the average annual air temperature is 62 to
65 degrees F, and the average frost-free period is 250 to
275 days.

Typically, the surface layer is light brownish gray clay
loam about 10 inches thick. The underlying material to a
depth of 60 inches or more is stratified, light brownish
gray, light gray, and pale olive clay, fine sandy loam, and
silty clay loam. Mottles are in some layers below a depth
of 32 inches. The soil is calcareous throughout. It is
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saline-alkali in some parts. In some areas the surface
layer is clay.

Included in this unit are small areas of Excelsior sandy
loam, Lethent clay loam, Westcamp loam that has been
partially drained, and Westhaven loam. Also included are
small areas of Kimberlina fine sandy loam, Panoche clay
loam, and Twisselman silty clay that are saline-alkali and
small areas of soils that are subject to rare periods of
flooding. Included areas make up about 15 percent of
the total acreage.

Permeability of this Westhaven soil is slow. Available
water capacity is high. Effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight.

Most areas of this unit are used for irrigated crops,
mainly alfalfa, barley, cotton, and safflower. A few areas
are used for homesite development.

This unit is best suited to crops that are salt- and
alkali-tolerant. It is limited mainly by the saline-alkali
condition of the soil and slow permeability.

if this unit is irrigated, salinity influences the choice of
crops. Intensive management is required to reduce the
salinity and maintain soil productivity. The content of
toxic salts is reduced by leaching, applying proper
amounts of soil amendments, and returning crop residue
to the soil. Gypsum, sulfur, and sulfuric acid are among
the soil amendments that can be used to reclaim the soil
in this unit. If sulfur or sulfuric acid is used, lime should
be present in the surface layer.

Furrow, border, and sprinkler irrigation systems are
suited to this unit. The method used generally is
governed by the crop grown. Because of the slow
permeability of the soil, the length of runs should be
adjusted to permit adequate infiltration of water and the
application of water should be reguiated so that water
does not stand on the surface and damage the crops.
Subsoiling improves the water intake rate and allows
salts to be leached downward.

A cropping system that includes crop rotation and
return of crop residue to the soil or regular addition of
other organic matter improves fertility, reduces crusting,
and increases the water intake rate. All crops respond to
phosphorus; most crops except legumes respond to
nitrogen.

Population growth has resulted in increased
construction of homes on this unit. The main limitations
for homesite development are the saline-alkali condition
of the soil and slow permeability.

The saline-alkali condition of the soil causes high
corrosivity to steel and concrete. Treated steel pipe and
sulfate-resistant concrete should be used. The content
of toxic salts is reduced by leaching, applying proper
amounts of soil amendments, and returning plant residue
to the soil. Selection of adapted vegetation is critical for
the establishment of lawns, shrubs, trees, and vegetable
gardens.
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The slow permeability can cause septic tank
absorption fields to fail. Use of sandy backfill for the
trench and long absorption lines helps to compensate
for this limitation.

This map unit is in capability unit lis-6 (17), irrigated,
and capability subclass VllIs (17), nonirrigated.

179—Whitewolf coarse sandy loam. This very deep,
somewhat excessively drained soil is on alluvial fans. It
formed in alluvium derived dominantly from igneous and
sedimentary rock. Slope is 0 to 1 percent. Elevation is
200 to 300 feet. The average annual precipitation is 7 to
8 inches, the average annual air temperature is 63 to 64
degrees F, and the average frost-free period is about
255 to 265 days.

Typically, the surface layer is grayish brown coarse
sandy loam about 10 inches thick. The underlying
material to a depth of 60 inches or more is white sand.
In some areas the surface layer is loamy sand.

Included in this unit are small areas of Cajon sandy
loam, Kimberlina fine sandy loam that has a sandy
substratum in some areas and is saline-alkali in some
areas, and Wasco sandy loam. Also included are small
areas of soils, near the Kings River, that are subject to
rare periods of flooding. Included areas make up about
15 percent of the total acreage.

Permeability of this Whitewolf soil is moderately rapid
to a depth of 10 inches and rapid below this depth.
Available water capacity is low. Effective rooting depth is
60 inches or more, but the roots are mainly in the upper
8 to 15 inches of the soil. Runoff is slow, and the hazard
of water erosion is slight.

Most areas of this unit are used for irrigated crops,
mainly alfalfa, barley, corn, cotton, and wheat. Among
the other crops grown are grapes and other fruits and
nuts. Some areas are used for urban development.

If this unit is used for irrigated crops, the main
limitations are low available water capacity, moderately
rapid and rapid permeability, and the long and narrow
shape of mapped areas. Before planting orchards or
vineyards, the soil should be trenched along the rows
and backfilled with suitable soil material to increase the
effective rooting depth.

Sprinkler irrigation is a suitable method of applying
water. The low available water capacity and the
moderately rapid and rapid permeability of the soil can
be compensated for by irrigating areas of this soil more
frequently than the surrounding soils. To avoid
overirrigating and leaching of plant nutrients, applications
of irrigation water should be adjusted to the available
water capacity, the water intake rate, and the crop
needs.

Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
All crops respond to phosphorus; most crops except
legumes respond to nitrogen.
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If this unit is used for urban development, the main
limitations are rapid permeability below the surface layer
and droughtiness.

If the density of housing is moderate to high,
community sewage systems are needed to prevent
contamination of water supplies as a result of seepage
from onsite sewage disposal systems.

Selection of adapted vegetation is critical for the
establishment of lawns, shrubs, trees, and vegetable
gardens.

This map unit is in capability unit lls-4 (17), irrigated,
and capability subclass Vlls (17), nonirrigated.

180—Youd fine sandy loam. This shallow, somewhat
poorly drained, saline-alkali soil is on flood plains. It
formed in alluvium derived dominantly from igneous and
sedimentary rock. Slope is 0 to 1 percent. Elevation is
250 to 290 feet. The average annual precipitation is 7 to
8 inches, the average air temperature is 62 to 63
degrees F, and the average frost-free period is 250 to
275 days.

Typically, the surface layer is pale yellow fine sandy
loam about 10 inches thick. The next layer to a depth of
26 inches or more is a pale yellow hardpan. The upper 8
inches of the underlying material is pale yellow very fine
sandy loam, and the fower part to a depth of 60 inches
or more is light gray sand. Mottles are in most layers
below a depth of 10 inches. The soil is calcareous to a
depth of 26 inches. It is saline-alkali in some parts. In
some areas the surface layer is loam.

Included in this unit are small areas of Exceisior sandy
loam, Melga silt loam, and Remnoy very fine sandy loam.
Also included are small areas of Kimberlina fine sandy
loam and Nord fine sandy loam that are saline-alkali,
soils that are more than 20 inches deep to a hardpan,
and Youd fine sandy loam that is not subject to flooding.
Included areas make up about 15 percent of the total
acreage.

Permeability of this Youd soil is moderately slow in the
upper part and very slow in the hardpan. Available water
capacity is very low to moderate because the salinity of
the soil differs from one area to another. Effective
rooting depth is 8 to 20 inches. Runoff is very slow, and
the hazard of water erosion is slight. This soil is subject
to brief periods of flooding late in winter and early in
spring.

This unit is used for irrigated crops.

This unit is best suited to irrigated crops that are salt-
and alkali-tolerant. It is limited mainly by the hardpan, the
saline-alkali condition of the soil, very low to moderate
available water capacity, and brief periods of flooding
{fig. 9). Ripping and shattering the hardpan increases the
effective rooting depth and improves internal drainage.

If this unit is irrigated, salinity influences the choice of
crops. Intensive management is required to reduce the
salinity and maintain soil productivity. The content of
toxic salts is reduced by leaching, applying proper
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Figure 9.—Cottonfield in an area of Youd fine sandy loam. Barren areas occur as a resuit of the hardpan and the content of salts and alkali
in the soil.

amounts of soil amendments, and returning crop residue
to the soil. Gypsum, sulfur, and sulfuric acid are among
the soil amendments that can be used to reclaim the soil
in this unit. If sulfur or sulfuric acid is used, lime should
be present in the surface layer.

Permeability and available water capacity increase if
the hardpan is ripped and the saline-alkali condition is
significantly reduced by reclamation. The amount of salts
present, the crops planted, and the reclamation
procedures used affect the yield of crops on this unit.

A cropping system that includes crop rotation and
return of crop residue to the soil or regular addition of
other organic matter improves fertility, reduces crusting,
and increases the water intake rate. Crops respond to
nitrogen and phosphorus.

The risk of flooding is reduced by the use of levees,
canals, and diversions. Furrow, border, and sprinkler
irrigation systems are suited to this unit. The method
used generally is governed by the crop grown. Because
of the moderately slow permeability of the soil, the
length of runs should be adjusted to permit adequate
infiltration of water.

If this unit is used for hay and pasture, the main
limitations are the hardpan, the saline-alkali condition of
the soil, and very low to moderate available water
capacity. Ripping and shattering the hardpan increases
the effective rooting depth and improves internal
drainage. The concentration of salts and alkali limits the
production of some hay and pasture plants. The content
of toxic salts is reduced by leaching, applying proper
amounts of soil amendments, and returning crop residue
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to the soil. Gypsum, sulfur, and sulfuric acid are among
the soil amendments that can be used to reclaim the soil
in this unit. If sulfur or sulfuric acid is used, lime should
be present in the surface layer.

frrigation water can be applied by the border and
sprinkler methods. Leveling helps to insure the uniform
application of water. Proper stocking rates, pasture
rotation, and restricted grazing during wet periods help to
keep the pasture in good condition and to protect the
soil from erosion. Use of nitrogen and phosphorus
promotes good growth of forage plants.

if this unit is used for homesite development, the main
limitations are the hardpan, moderately slow
permeability, the saline-alkali condition of the soil, and
brief periods of flooding. The hardpan is rippable and
therefore is not a serious limitation for most engineering
uses.

The restricted permeability can cause septic tank
absorption fields to fail. This limitation can be overcome
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by increasing the size of the absorption field. The
suitability of the soil for septic tank absorption fields can
be improved by ripping the hardpan to increase
permeability.

The saline-alkali condition of the soil causes high
corrosivity to steel and concrete. Treated steel pipe and
sulfate-resistant concrete should be used. Selection of
salt- and alkali-tolerant plants is important for the
establishment of lawns, shrubs, trees, and vegetable
gardens. Among the practices that can be used to
reclaim the soil are applying gypsum and adequately
leaching the salts. The risk of flooding is reduced by the
use of levees, canals, and diversions. The risk of erosion
is increased if the soil is left exposed during site
development. Revegetation of disturbed areas as soon
as possible reduces the risk of erosion.

This map unit is in capability unit IVs-8 (17), irrigated,
and capability subclass Vlls (17), nonirrigated.
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In this section, prime farmland is defined and
discussed and the prime farmland soils in this survey
area are listed.

Prime farmland is of major importance in providing the
nation’s short- and long-range needs for food and fiber.
The acreage of high-quality farmland is limited, and the
U.S. Department of Agriculture recognizes that
government at local, state, and federal levels, as well as
individuals, must encourage and facilitate the wise use of
our nation’s prime farmland.

Prime farmland soils, as defined by the U.S.
Department of Agriculture, are soils that are best suited
to producing food, seed, forage, fiber, and oilseed crops.
Such soils have properties that are favorable for the
economic production of sustained high yields of crops.
The soils need only to be treated and managed using
acceptable farming methods. Adequate moisture and a
sufficiently long growing season are required. Prime
farmland soils produce the highest yields with minimal
units of energy and economic resources, and farming
these soils results in the least damage to the
environment.

Prime farmland soils either are used for producing
food or fiber or are available for these uses. Urban or
built-up land and water areas cannot be considered
prime farmland.

Prime farmland soils commonly get an adequate and
dependable supply of moisture from precipitation or
irrigation. The temperature and growing season are
favorable, and the level of acidity or alkalinity is
acceptable. The soils have few, if any, rocks and are
permeable to water and air. They are not excessively
erodible or saturated with water for long periods and are
not flooded during the growing season. The slope is no
more than 5 percent.

Soils that have a high water table, are subject to
flooding, or are droughty may qualify as prime farmland
soils if the limitations are overcome by drainage, flood

control, or irrigation. Onsite evaluation is necessary to
determine the effectiveness of corrective measures.
More information on the criteria for prime farmland soils
can be obtained at the local office of the Soil
Conservation Service.

A recent trend in land use has been the conversion of
prime farmland to urban and industrial uses. The loss of
prime farmland to other uses puts pressure on lands that
are less productive than prime farmland.

About 166,502 acres, or nearly 19 percent of the
survey area, would meet the requirements for prime
farmland if an adequate and dependable supply of
irrigation water were available.

The following map units meet the soil requirements for
prime farmland when irrigated. On some soils included in
the list, measures have been used to overcome a hazard
or limitation, such as flooding, wetness, or droughtiness.
The soils in unit 149 are prime farmland if the saturation
extract is less than 4 millimhos per centimeter, reaction
is less than 8.4, and the exchangeable sodium
percentage is less than 15. The location of each map
unit is shown on the detailed soil maps at the back of
this publication. Soil qualities that affect use and
management are described in the section **Detailed Soil
Map Units.” This list does not constitute a
recommendation for a particular land use.

102 Avenal loam, 0 to 5 percent slopes

108 Corona silt loam

120 Grangeville fine sandy loam, partially drained
131 Kimberlina fine sandy loam, sandy substratum
144  Milham sandy loam, silty substratum

147 Nord fine sandy loam

149 Nord complex

150 Panoche loam

165 Twisselman silty clay

174 Wasco sandy loam, 0 to 5 percent slopes
176 Waesthaven loam, 0 to 2 percent slopes

177 Westhaven loam, 2 to 5 percent slopes
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Use and Management of the Soils

This soil survey is an inventory and evaluation of the
soils in the survey area. It can be used to adjust land
uses to the limitations and potentials of natural
resources and the environment. Also, it can help avoid
soil-related failures in land uses.

In preparing a soil survey, soil scientists,
conservationists, engineers, and others collect extensive
field data about the nature and behavioral characteristics
of the soils. They collect data on erosion, droughtiness,
flooding, and other factors that affect various soil uses
and management. Field experience and collected data
on soil properties and performance are used as a basis
in predicting soil behavior.

Information in this section can be used to plan the use
and management of soils for crops and pasture; as
rangeland and woodland; as sites for buildings, sanitary
facilities, highways and other transportation systems, and
parks and other recreation facilities; and for wildlife
habitat. It can be used to identify the potentials and
limitations of each soil for specific land uses and to help
prevent construction failures caused by unfavorable soil
properties.

Planners and others using soil survey information can
evaluate the effect of specific land uses on productivity
and on the environment in all or part of the survey area.
The survey can help planners to maintain or create a
land use pattern in harmony with the natural soil.

Contractors can use this survey to locate sources of
sand and gravel, roadfill, and topsoil. They can use it to
identify areas where bedrock, wetness, or very firm soil
layers can cause difficulty in excavation.

Heaith officials, highway officials, engineers, and
others may also find this survey useful. The survey can
help them plan the safe disposal of wastes and locate
sites for pavements, sidewalks, campgrounds,
playgrounds, lawns, and trees and shrubs.

Crops and Pasture

By Ray Foote, soil conservationist, and Clarence U. Finch,
conservation agronomist, Soil Conservation Service.

General management needed for crops and pasture is
suggested in this section. The crops or pasture plants
best suited to the soils, including some not commonly
grown in the survey area, are identified; the system of
land capability classification used by the Soil
Conservation Service and the Storie index ratings used

by the University of California, Agricultural Experiment
Station, are explained; and the estimated yields of the
main crops and hay and pasture plants are listed for
each soil.

Planners of management systems for individual fields
or farms should consider the detailed information given
in the description of each soil under “Detailed Soil Map
Units.” Specific information can be obtained from the
local office of the Soil Conservation Service or the
Cooperative Extension Service.

In the following paragraphs, the main management
practices for the soils in the survey that are suitable for
crops and pasture are briefly discussed. The major
concerns when farming the soils are maintaining and
improving their production capacity and controlling
erosion. Needed management practices include
conservation cropping systems, using crop residue,
proper tillage, irrigation water management, using cover
crops, erosion control, removing excess water, pasture
management, and chiseling and subsoiling.

Soil improvement practices that can be used in a
conservation cropping system include the use of
rotations that contain grasses and legumes and the
return of crop residue to the soil. They also include the
use of green manure crops of grasses and legumes,
proper tillage, adequate fertilization, and weed and pest
control.

Many different cropping systems are used in the
survey area. A typical 6-year cropping sequence is
cotton, barley or sorghum grain, and hay. The residue of
these crops should be returned to the soil, and minimum
tillage should be used.

Soil compaction is a hazard in this survey area. Tillage
destroys the structure of the soil, reduces the organic
matter content, and commonly creates a ptowpan below
the depth of tillage. Tillage increases the risk of erosion,
and the plowpan limits permeability and restricts the
penetration of roots. The length of time required for the
plowpan to develop can be increased by varying the
depth of tillage. Combining tillage operations to reduce
the number of trips over the field and delaying tillage
when the soils are wet also help to prevent compaction
and to maintain soil tilth. Chiseling to a shallow depth
helps to break up the pan once it has formed.

Irrigation water management is needed to control the
rate, amount, and timing of applications of irrigation
water. Furrow, border, sprinkler, and drip irrigation are
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used in this survey area. Furrow and border irrigation are
suitable where slopes are 2 percent or less. Sprinkler
irrigation is suited to all the tillable soils in the survey
area. Drip irrigation is used in this survey area mainly on
orchards and vineyards. Irrigation water should be
applied at a rate and in amounts needed to meet the
requirements of the crop grown and the characteristics
of the soils without excess runoff or deep percolation.
Additional irrigation water is needed on the saline-alkali
soils in order to meet their leaching requirements.

Cover crops should be grown in orchards and
vineyards and in other areas where the soils are left
fallow during the rainy season. Cover crops provide
protection from erosion and help to maintain or improve
the penetration of water, tilth, and fertility. The main
cover crops in the survey area are volunteer native
plants. If a seeded cover crop is needed or desired,
grasses such as barley, brome, ryegrass, or annual
fescue can be seeded alone. If a legume cover crop is
used, plants such as clover, vetch, or birdsfoot trefoil
can be seeded alone. Cover crops can be managed by
mowing or disking. If a continuous cover is desired, the
cover crop should be mowed or disked after the annual
grass or legume seed crop has matured.

Many different practices can be used to control
erosion in the survey area. Among these are land
leveling or smoothing, selecting the best method of
irrigation, and controlling irrigation to reduce erosion of
irrigated soils. Other practices that can be used to
control erosion are use of crop residue, use of a cover
crop in the rotation, minimum tillage, and cross-slope
farming. Structures can also be used to control erosion.
These include grassed waterways, diversions, grade
stabilization structures, water retention structures, or
streambank stabilization structures.

Excess surface water, either from rainfall or irrigation,
is a concern in some low-lying areas, in swales, or at the
lower end of irrigated fields. Excess water results in
decreased crop production and can provide a habitat for
weeds or mosquitoes. Excess water on the surface can
be controlled by properly leveling the land, constructing
irrigation tailwater return systems, and properly managing
irrigation water. Diversion dikes or canals to divert and
control floodwater may be needed in low-lying areas
such as the Tulare Basin and areas near major streams.

A perched water table is present in most of the soils in
the central part of the survey area. Some areas of these
soils may need subsurface drainage systems. Among
these soils are those of the Armona, Gepford,
Grangeville, Houser, Lakeside, Tulare, and Westcamp
series. Subsurface drainage is needed to keep the water
below the primary rooting zone of plants and to leach
salts from the soil profile. Subsurface drainage can be
accomplished by constructing open drainage ditches and
installing tile drains or other perforated drainage
systems. The poor quality water that is collected by the
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drainage systems needs to be disposed of by use of
proper waste water disposal methods.

Management of irrigated pasture is needed to prevent
soil compaction, maintain a desirable plant community,
extend the life of the pasture, and provide for maximum
production. A suitable pasture management program can
include irrigation water management, rotation grazing,
fertilization, harrowing or dragging to scatter droppings,
and clipping as needed to maintain uniform growth.
Grazing should be started when the plants are 8 to 10
inches high, and livestock should be removed when a
minimum of 3 to 4 inches of stubble remains.

Selection of a suitable plant mixture when establishing
a pasture is important. For most of the soils in the
survey area, suitable mixtures contain orchardgrass or
tall fescue together with birdsfoot trefoil, strawberry
clover, or ladino clover. If proper pasture management is
used, these species can produce an abundance of high
quality forage.

Chiseling or subsoiling is needed on the soils in the
area that have a plowpan or hardpan. Chiseling the
plowpan and deep ripping the hardpan will increase the
permeability of the soils, improve internal drainage, help
to prevent development of a perched water table, and
allow roots to penetrate to a greater depth. Chiseling
also temporarily benefits the soils that have a clay
subsoil; however, the clay subsoil will eventually return to
its original condition. The soils in the area that have a
hardpan are those of the Melga, Remnoy, and Youd
series, which are along Cross Creek, in the northeastern
part of the survey area. The depth to which a soil is
ripped should be based on the depth of the hardpan in
the soil.

The coarse textured soils in the southwestern part of
the area are very susceptible to soil blowing. Difficulty
may be encountered during land leveling for irrigation
and preparation for planting and establishing a crop. In
dryfarmed areas, soil blowing often damages the plants
by abrasion when they are young. If feasible, cultivation
should be done during the months when the possibility
of damage from the wind is least. Full use should be
made of crop residue, cover crops, and minimum tillage.
Ordinarily, the coarse textured soils that are erodible by
the wind are too droughty for dryland cultivation; if they
are cultivated, however, soil blowing can be partially
controlied by leaving stubble and crop residue on the
surface, keeping the surface cloddy, and using surface
tillage or cultivating in alternate strips. Stripcropping at
right angle to the prevailing wind also reduces soil
blowing.

The properties of the soils in the survey area strongly
influence the kind of pasture plants that can be grown.
Where the climate and topography are about the same,
the kind of crops that can be grown is related closely to
the kind of soil present. The main crops that are suited
to the soils in the survey area are fruit and nut crops and
field crops.
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The fruit and nut crops that are suited to the soils in
the survey area include peaches, nectarines, plums,
apricots, grapes, wainuts, and almonds. Most of these
crops are grown in the north-central and northeastern
parts of the area. The ability of a plant to tolerate salts
and alkali is an important factor in determining it's
adaptability to the soils. Most of the fruit and nut crops in
the survey area are not salt and alkali tolerant; therefore,
their use generally is limited to the well drained,
nonsaline-nonalkali soils such as those of the Nord,
Panoche, and Wasco series.

The field crops suited to the soils in the survey area
where water is available for irrigation include cotton,
tomatoes, alfalfa, barley, wheat, corn, safflower, grain
sorghum, sugar beets, and pasture. All of these field
crops can be grown on any of the irrigated soils in the
area; however, the fine textured soils in the Tulare Lake
Basin are best suited to cotton, barley, safflower, and
wheat. The saline-alkali soils in the area, such as the
Armona, Excelsior, Garces, Grangeville, Lakeside,
Lethent, and Panoche soils, are best suited to alfalfa,
corn, grain sorghum, sugar beets, tomatoes, and
pasture.

Yields per Acre

The average yields per acre that can be expected of
the principal crops under a high level of management
are shown in table 5. In any given year, yields may be
higher or lower than those indicated in the table because
of variations in rainfall and other climatic factors.

The yields are based mainly on the experience and
records of farmers, conservationists, and extension
agents.

The management needed to obtain the indicated
yields of the various crops depends on the kind of soil
and the crop. Management can include drainage, erosion
control, and protection from flooding; the proper planting
and seeding rates; suitable high-yielding crop varieties;
appropriate and timely tillage; control of weeds, plant
diseases, and harmful insects; favorable soil reaction
and optimum levels of nitrogen, phosphorus, potassium,
and trace elements for each crop; effective use of crop
residue, barnyard manure, and green-manure crops; and
harvesting that insures the smallest possible toss.

For yields of irrigated crops, it is assumed that the
irrigation system is adapted to the soils and to the crops
grown, that good quality irrigation water is uniformly
applied as needed, and that tillage is kept to a minimum.

The estimated yields reflect the productive capacity of
each soil for each of the principal crops. Yields are likely
to increase as new production technology is developed.
The productivity of a given soil compared with that of
other soils, however, is not likely to change.

Crops other than those shown in table 5 are grown in
the survey area, but estimated yields are not listed
because the acreage of such crops is small. The local
office of the Soil Conservation Service or of the
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Cooperative Extension Service can provide information
about the management and productivity of the soils for
those crops.

Land Capability Classification

Land capability classification shows, in a general way,
the suitability of soils for most kinds of field crops (77).
Crops that require special management are excluded.
The soils are grouped according to their limitations for
field crops, the risk of damage if they are used for crops,
and the way they respond to management. The grouping
does not take into account major and generally
expensive landforming that would change slope, depth,
or other characteristics of the soils, nor does it consider
possible but unlikely major reclamation projects.
Capability classification is not a substitute for
interpretations designed to show suitability and
limitations of groups of soils for rangeland, for woodtand,
and for engineering purposes.

in the capability system, soils are generally grouped at
three levels: capability class, subclass, and unit. These
levels are defined in the following paragraphs.

Capability classes, the broadest groups, are
designated by Roman numerals | through VIll. The
numerals indicate progressively greater limitations and
narrower choices for practical use. The classes are
defined as follows:

Class | soils have few limitations that restrict their use.

Class Il soils have moderate limitations that reduce the
choice of plants or that require moderate conservation
practices.

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

Class IV soils have very severe limitations that reduce
the choice of plants or that require very careful
management, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their use.

Class VI soils have severe limitations that make them
generally unsuitable for cuitivation.

Class VIl soils have very severe limitations that make
them unsuitable for cultivation.

Class VIl soils and miscellaneous areas have
limitations that nearly preclude their use for commercial
crop production.

Capability subclasses are soil groups within one class.
They are designated by adding a small letter, e, w, s, or
¢, to the class numeral, for example, lle. The letter e
shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly
corrected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States,



78

shows that the chief limitation is climate that is very cold
or very dry.

In class | there are no subclasses because the soils of
this class have few limitations. Class V contains only the
subclasses indicated by w, s, or ¢ because the soils in
class V are subject to little or no erosion. They have
other limitations that restrict their use to pasture,
rangeland, woodland, wildlife habitat, or recreation.

Capability units are soil groups within a subclass. The
soils in a capability unit are enough alike to be suited to
the same crops and pasture plants, to require similar
management, and to have similar productivity. Capability
units are generally designated by adding an Arabic
numeral to the subclass symbol, for example, lie-4 or
Ille-6.

The capability classification of each map unit is given
in the section “Detailed Soil Map Units.”

Storie Index Rating

By Gordon L. Huntington, lecturer and soil specialist, Department of
Land, Air, and Water Resources, University of California, Davis.

The soils in the survey area are rated in table 6
according to the Storie index (73, 74). This index
expresses numerically the relative degree of suitability of
a soil for general intensive agricultural use as it exists at
the time of evaluation. The rating is based on soil
characteristics only and is obtained by evaluating factors
such as soil depth, surface soil texture, subsoil
characteristics, drainage, salts and alkali, and relief.
Other factors, such as availability of water for irrigation,
climate, and distance to markets, that might determine
the desirability of growing certain plants in a given
locality are not considered. Therefore, in itself, the index
should not be used as a direct indicator of land value.
However, where economic factors are known to the
user, the Storie index provides additional objective
information for land tract value comparisons.

Four general factors are used in determining the index
rating; A, the permeability of the soil profile and soil
depth; B, the texture of the surface soil; C, the dominant
slope of the soil body; and X, other factors more readily
subject to management or modification. In this survey
area the X factors include drainage, hazard of flooding,
nutrient level, and salts and alkali. For some soils more
than one of the X factors are used in rating. Each of the
four general factors is evaluated on the basis of 100
percent. A rating of 100 percent expresses the most
favorable, or ideal condition for general crop production.
Lower percentage ratings are selected from data and
observations that relate soil properties to plant growth
and crop yield. Factor ratings are selected from tables
prepared from data and observations that relate soil
properties to plant growth and crop yield. In the tables
currently used, certain soil properties are allowed ranges
of values to conform with variations of the properties in
relation to their effect on the suitability of the soil for
general agricultural purposes; for example, soil depth or
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proportion of gravel present in a gravelly loam surface
soil. The modal condition of a soil property, as it is
described in a soil map unit, is used to select a value for
rating when a range of tabular values exists.

The index rating for a soil is obtained by multiplying
the rating values given to its four factors, A, B, C, and X.
If more than one X factor exists for a soil, the values for
the additional factor, or factors, act as additional
multipliers. Thus, any factor may dominate or control the
final rating. For example, consider a soil such as
Grangeville fine sandy loam, saline-alkali, partially
drained (72). It is a deep soil with a moderately
permeable profile. This warrants a rating of 100 for
factor A. It has a fine sandy loam surface soil texture,
warranting a rating of 100 for factor B. The smooth,
nearly level surface of the soil justifies a rating of 100 for
factor C. However, it has a perched water table at a
depth of 4 to 6 feet, warranting a value of 80, and is
saline-alkali affected, warranting a value of 60. Multiplied
together, this produces a rating of 48 for factor X.
Multiplying A, B, C, and X gives a Storie index of 46 for
this soil. If, in time, the water table can be lowered and
the saline-alkali condition improved, the Storie index can
be increased by assigning appropriate higher values to
the X factors to reflect the changed conditions.

Soil complexes in the survey area, such as Kettleman-
Cantua complex, 30 to 50 percent slopes, are rated to
reflect the proportion of the dominant soils described in
the unit. Each of the dominant soils in such complexes is
rated separately and the values shown in table 6. The
single index value for each complex is a weighted
average. This does not apply to soil-Rock outcrop
complexes. In soil associations (for example, Vaquero
and Altamont clays, 15 to 50 percent slopes) the
dominant soils are rated separately and respectively in
accordance with the map unit name. The rockiness of
the unit is rated in factor B. Pits, Dumps, Rock outcrop,
or Urban land are not evaluated in terms of the factors
A, B, G, or X. They have features that are very severely
limiting for agricultural use of any kind. As such, they are
assigned an index value of less than 10.

Soils are placed in grades according to their suitability
for general intensive agriculture as shown by their Storie
index ratings. The six grades and their range in index
ratings are:

Index

rating
Grade 1 80 to 100
Grade 2.t 60 to 80
Grade 3.......oocverererrrecee s seese e rens e eaeees 40 to 60
Grade 4......ceveceeieieceerierecrsrsesseseveireinesessesnnas 20 to 40
Grade 5......ccveerinteecrerecrererressressstsssssssssseeness 10to 20

In this area, soils in Grade 1 are well suited to
intensive use for irrigated crops that are climatically
adapted to the region. Grade 2 soils are good
agricultural soils, although they are not so desirable as
soils in Grade 1 because of coarser surface or subsoil
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textures, a somewhat less permeable subsoil, or
moderate soil depth, gentle to moderate slopes, or slight
accumulations of salts and alkali. Grade 3 soils are only
fairly well suited to agriculture and are limited in their use
because of moderate to steep slopes, moderate soil
depth, a less permeable subsoil, clayey surface soil
texture, poor drainage, or accumulations of salts and
alkali. Grade 4 soils are poorly suited. They are severely
limited in their agricultural potential because of shallower
depth, steeper slopes, more salts and alkali, flooding, or
poorer drainage than for soils in Grade 3. Grade 5 soils
are very poorly suited to agriculture. Grade 6 consists of
soils and miscellaneous areas that are not suited at all
because of very severe to extreme limitations with
regard to the aforementioned properties, including, in
some cases, strong saline or alkali conditions. Table 6
lists the grade for each soil in this area.

Rangeland

Prepared by Franklyn E. Archuleta, range conservationist, Soil
Conservation Service.

About 20 percent of the survey area is rangeland.
Commercial cow-calf and stocker operations are
dominant in the southwestern part of the area. Sheep
operations generally are concentrated in the drier, lower
lying areas in the southern part. The average ranch is
12,000 acres.

In fall and late in summer, forage commonly is
supplemented by hay or protein concentrate. The period
when green feed is adequate usually starts about
February and lasts until about May. Livestock generally
are then taken to feedlots.

The properties of the soiis strongly influence the kind
of natural vegetation that grows. In the southwestern
part of the area, most of the soils are loam and clay
loam and are moderately deep over shale and
sandstone. These soils mainly support annual grasses
and forbs. Total production is moderate on south-facing
slopes because of the low available water capacity and
restricted rooting depth. In much of the western part of
the area, the soils are serpentinitic and production is low
because of the adverse calcium- to magnesium-ratio.
Also in this part of the area are clayey soils that are
subject to slippage in years of above-average rainfall.
These soils are the most productive in the survey area.

In areas that have similar climate and topography,
differences in the kind and amount of vegetation
produced on rangeland are closely related to the kind of
soil. Effective management is based on the relationship
between the soils and vegetation and water.

Table 7 shows, for each soil, the range site; the total
annual production of vegetation in favorable, normal, and
unfavorable years; the characteristic vegetation; and the
average percentage of each species. Only those soils
that are used as rangeland or are suited to use as
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rangeland are listed. Explanation of the column headings
in table 7 follows.

A range site is a distinctive kind of rangeland that
produces a characteristic natural plant community that
differs from natural plant communities on other range
sites in kind, amount, and proportion of range plants.
The relationship between soils and vegetation was
established during this survey; thus, range sites generally
can be determined directly from the soil map. Soil
properties that affect moisture supply and plant nutrients
have the greatest influence on the productivity of range
plants. Soil reaction, salt content, and a seasonal water
table are also important.

Total production is the amount of vegetation that can
be expected to grow annually on well managed
rangeland that is supporting the potential natural plant
community. It includes all vegetation, whether or not it is
palatable to grazing animals. It includes the current
year’'s growth of leaves, twigs, and fruits of woody
plants. It does not include the increase in stem diameter
of trees and shrubs. It is expressed in pounds per acre
of air-dry vegetation for favorable, normal, and
unfavorable years. In a favorable year, the amount and
distribution of precipitation and the temperatures make
growing conditions substantially better than average. In a
normal year, growing conditions are about average. In an
unfavorable year, growing conditions are well below
average, generally because of low available soil
moisture.

Dry weight is the total annual yield per acre of air-dry
vegetation. Yields are adjusted to a common percent of
air-dry moisture content. The relationship of green weight
to air-dry weight varies according to such factors as
exposure, amount of shade, recent rains, and
unseasonable dry periods.

Characteristic vegetation—the grasses, forbs, and
shrubs that make up most of the potential natural plant
community on each soil—is listed by common name.
Under composition, the expected percentage of the total
annual production is given for each species making up
the characteristic vegetation. The amount that can be
used as forage depends on the kinds of grazing animals
and on the grazing season.

Range management requires a knowledge of the kinds
of soil and of the potential natural plant community.

Proper grazing use is grazing at an intensity that
maintains enough cover to protect the soil and maintains
or improves the quality and quantity of desirable
vegetation. It is necessary to allow a part of the
desirable species to set seed if they are to be
maintained in the plant community, and it is necessary to
control grazing if a desirable plant community is to be
maintained. If grazing is not controlled, only the
unpalatable species will be allowed to reproduce.
Leaving the dry vegetation on the rangeland at the
beginning of fall and during winter helps to promote the
growth of green forage. A desirable amount of stubble
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left at the end of the grazing season allows for faster
establishment and better winter growth of new seedlings.
The stubble protects the new plants from drying winds
and sun. The decomposing plant material partially
intermixed with the soil conserves moisture and
promotes establishment and early growth of each year’s
seedlings (4).

The amount of residue left should be between 700
and 1,000 pounds of air-dry vegetation per acre in areas
that have slopes of less than 30 percent and between
1,000 and 1,200 pounds per acre in areas that have
slopes of more than 30 percent. Determination of the
amount of residue to be left should be done just prior to
the beginning of the rainy season, normally about
November 1.

Proper season of use is based on the characteristics
of the plant community. it means grazing only during
seasons when the range is best adapted for grazing. In
this survey area three seasons are recognized. The dry
forage season is from about June through October.
Some of the current year’s growth should be left to
conserve soil moisture, to protect the soil from erosion,
and to provide humus for soil fertility. The inadequate
green feed season is usually between November and
January. Most of the plant growth occurs during short
rainy periods; supplemental feeding is necessary during
the dry periods. The adequate green feed season lasts
from about February through May. Enough forage is
available to feed the livestock during the grazing season
and to leave enough of the current year's growth of
desirable forage plants to provide protection of the
plants and to encourage growth the following year.
Spring grazing should be delayed until the desirable
forage species are ready for grazing and the soil
conditions are such that no damage will occur as a result
of equipment use.

Distribution of livestock grazing involves all the
practices that can be used to encourage livestock to
spread out and graze the forage in an area as uniformly
as possible. The objectives are to minimize overuse and
wasted forage and maximize proper use. Grazing
efficiency varies because of differences in water and
shale distribution, topography, kinds of forage available,
type of livestock, and season of use. The use of salt in
obtaining uniform grazing is important. Salt should be
placed wherever grazing is desired; however, it should
be placed next to watering facilities.

In the areas grazed by sheep, it generally is practical
to haul water. This results in improved grazing
distribution. Open herding of sheep is an effective means
of distributing grazing pressure and reducing the
incidence of plant poisoning. Close herding keeps the
animals bunched up so that forage is trampled. A one
night bedding system should be used. Continued
bedding in the same area results in severe trampling of
the vegetation and compaction of the soil. This restricts
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the rate of water absorption by the soil and promotes
erosion.

Cattle are not ordinarily herded on a range; however,
in rough or poorly watered areas a rider is beneficial to
guide cattle movements. Calf crops are increased by
keeping bulls and cows properly distributed. Grazing
units are more efficiently used by pushing cattle from
bottom land areas to underused, steeper areas (77).

Proper distribution of livestock watering developments,
wherever economically or physically feasible, helps to
distribute grazing pressure. If animals are required to
travel long distances to and from water, weight gain and
distribution are greatly reduced. It also encourages
overgrazing of forage in areas adjacent to watering
areas. The number of watering areas needed depends
on the kind of livestock, climate, and topography.

Proper location of livestock trails and walkways is
effective in distributing grazing. In steep, rocky places
and in areas of dense brush, establishment of livestock
trails helps to provide access to forage.

A planned grazing system is a harvest procedure in
which two or more grazing units are alternately rested
from grazing in a planned sequence over a period of
years. The period of rest can be throughout the year or
during the growing season of desirable plants. A system
may be designed to help achieve several objectives—the
composition of the plant community can be maintained
or improved, the supply of forage can be better stabilized
throughout the grazing season, and watershed and
wildlife habitat can be protected. The system is designed
to help meet the objectives of individual range
managers.

When management of vegetation does not achieve the
objectives within a reasonable length of time, one or
more supplemental practices may be applied to help
meet the objectives more quickly. Use of these practices
commonly results in dramatic changes in the plant
community. If protective measures are not taken,
livestock tend to overgraze areas where these practices
have been applied. These practices include rangeland
seeding, brush management, and fencing. Cross-fencing
and fertilization of rangeland soils in the survey area
generally are not economically feasible.

Range seeding helps to improve existing rangeland by
establishing forage plants and increasing production, or it
can be used to convert cropland to rangeland. Seeding
improves the natural beauty of rangeland and reduces
soil erosion.

Brush management can be used to reduce competition
from woody plants and to help establish or reestablish a
desirable grass cover to limit soil and water losses, thus
increasing forage production and controlling runoff.
Brush management also improves the habitat for some
species of wildlife, improves recreation sites, and
enhances esthetic value.

The objective in range management is to control
grazing to provide for adequate residue to protect the
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soil from erosion and insure that plants produced are
palatable and nutritious. Such management generally
results in the maximum production of vegetation,
reduction of undesirable brush species, conservation of
water, and control of erosion. Sometimes, however, a
plant community somewhat below the potential meets
grazing needs, provides wildlife habitat, and protects soil
and water resources.

Technical assistance in planning rangeland
management can be obtained from local offices of the
Soil Conservation Service or from the Kings County
Resource Conservation Districts.

Recreation

Demand for recreational facilities in the survey area
will increase as population and leisure time increases.
Private recreational facilities can be developed as a
supplemental enterprise to farming or ranching. The hills
and mountains west of Reef Ridge and Kreyenhagen
Hills have good potential for the development of such
private recreational facilities as hunting and fishing clubs,
campgrounds, guest ranches, and fishout pond
operations for catfish, bass, and sunfish. The Kings River
furnishes good opportunities for fishing, boating, and
swimming. The California Aqueduct also provides good
fishing opportunities. In addition, the survey area has
several golf courses and community parks.

The soils of the survey area are rated in table 8
according to limitations that affect their suitability for
recreation. The ratings are based on restrictive soil
features, such as wetness, slope, and texture of the
surface layer. Susceptibility to flooding is considered. Not
considered in the ratings, but important in evaluating a
site, are the location and accessibility of the area, the
size and shape of the area and its scenic quality,
vegetation, access to water, potential water
impoundment sites, and access to public sewerlines. The
capacity of the soil to absorb septic tank effluent and the
ability of the soil to support vegetation are also
important. Soils subject to flooding are limited for
recreation use by the duration and intensity of flooding
and the season when flooding occurs. In planning
recreation facilities, onsite assessment of the height,
duration, intensity, and frequency of flooding is essential.

In table 8, the degree of soil limitation is expressed as
slight, moderate, or severe. Slight means that soil
properties are generally favorable and that limitations are
minor and easily overcome. Moderate means that
limitations can be overcome or alleviated by planning,
design, or special maintenance. Severe means that soil
properties are unfavorable and that limitations can be
offset only by costly soil reclamation, special design,
intensive maintenance, limited use, or by a combination
of these measures.

The information in table 8 can be supplemented by
other information in this survey, for example,
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interpretations for dwellings without basements and for
local roads and streets in table 10 and interpretations for
septic tank absorption fields in table 11.

Camp areas require site preparation such as shaping
and leveling the tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary
facilities and utility lines. Camp areas are subject to
heavy foot traffic and some vehicular traffic. The best
soils have mild slopes and are not wet or subject to
flooding during the period of use. The surface has few or
no stones or boulders, absorbs rainfall readily but
remains firm, and is not dusty when dry. Strong slopes
and stones or boulders can greatly increase the cost of
constructing campsites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for picnic areas are firm when wet,
are not dusty when dry, are not subject to flooding
during the period of use, and do not have slopes or
stones or boulders that increase the cost of shaping
sites or of building access roads and parking areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones and boulders, is firm after rains,
and is not dusty when dry. If grading is needed, the
depth of the soil over bedrock or a hardpan should be
considered.

Paths and trails for hiking, horseback riding, and
bicycling should require little or no cutting and filling. The
best soils are not wet, are firm after rains, are not dusty
when dry, and are not subject to flooding more than
once a year during the period of use. They have
moderate slopes and few or no stones or boulders on
the surface.

Golf fairways are subject to heavy foot traffic and
some light vehicular traffic. Cutting or filling may be
required. The best soils for use as golf fairways are firm
when wet, are not dusty when dry, and are not subject to
prolonged flooding during the period of use. They have
moderate slopes and no stones or boulders on the
surface. The suitability of the soil for tees or greens is
not considered in rating the soils.

Wildlife Habitat

By Larry H. Norris, biologist, Soil Conservation Service.

Wildlife and fish are important resources. Fish and
wildlife improve the quality of the environment, act as
early indicators of pollution, and provide numerous
opportunities for recreation. Wildlife-related activities
such as nature studying, bird watching, hunting, and
fishing have an effect on the area’s economy. Many
types of wildlife help in the natural control of weeds,
insects, and animal pests.
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Warm water fish, including largemouth bass,
smallmouth bass, black crappie, catfish, and sunfish,
inhabit the rivers and ponds of the area. The rivers and
creeks also provide important riparian habitat for
mammals, birds, reptiles, and insects. In the intensively
farmed areas, these riparian corridors commonly are the
only wildlife habitat available.

The Tulare Lake Basin, in the center of Kings County,
is an important ancestral wintering area for ducks and
shore birds. The irrigation of approximately 20,000 to
25,000 acres of barley in August, September, and
October makes the lake extremely valuable to early
migrating waterfowl. Every year approximately 250,000
waterfow! use these areas.

Man’s activities have varied effects on the wildlife
population. Many species, such as sparrows, blackbirds,
and ground squirrels, can tolerate man’s activities and
actually thrive in close association with man. In contrast,
the existence of some species has been threatened by
man and his activities.

Three rare or endangered wildlife species are in the
survey area (6). The rare San Joaquin kit fox is primarily
in areas of the San Joaquin Valley floor and foothills that
are under native vegetation. Because valley areas suited
to agriculture are being converted to irrigated cropland,
the kit fox is confined to areas unsuited to agriculture
and to rolling foothills and canyons. The populations of
the endangered bluntnosed leopard lizard and the
California condor are on the decline because of the loss
of natural habitat.

The soils in this survey area on the Diablo Range have
poor or fair potential as rangeland wildlife habitat. The
main limitations are the low available water capacity of
the Henneke, Millsholm, and Gaviota soils and the high
shrink-swell potential of the Vaquero and Altamont soils.
These limitations restrict the growth of shrubs that
provide food and cover for rangeland wildlife.
Management of wildlife habitat on these soils consists
mainly of maintaining the existing habitat. Watering
facilities such as small ponds and guzzlers improve the
habitat.

The soils on the Kettleman and Kreyenhagen Hills
have very poor or poor potential as rangeland wildlife
habitat. The main limitation is the arid climate. The soils
are wet 90 consecutive days or less in winter, and they
receive 7 inches of rainfall or less annually. This greatly
limits the diversity and production of wild herbaceous
plants and shrubs that provide food and cover for
rangeland wildlife. In areas where the parent material is
soft or highly fractured, such as in the Kettleman soils,
the land can be managed and improved for shrub
growth. In other areas management for wildlife consists
primarily of maintaining the existing vegetation. Watering
facilities such as small ponds and guzzlers improve the
habitat for wildlife if a plant cover is established nearby.

The soils on alluvial fans on the west side of the San
Joaquin Valley are rated poor or very poor for their
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potential as openland and rangeland habitat. The main
limitation is the arid climate. The soils are wet 90
consecutive days or less in winter, and they receive 7
inches of rainfall or less annually. This greatly limits the
availability of drinking water and the diversity and
production of wild herbaceous plants and shrubs that
provide food and cover for wildlife. Water developments
such as irrigation systems, small ponds, and guzziers
can improve habitat for rangeland and openland wildlife.
if managed properly, crops can provide food and
seasonal cover for wildlife and irrigation can provide
water. Vegetated odd areas, irrigation ditches, and
drainage ditches provide year-round hiding, resting, and
nesting areas for openland wildlife.

The saline-alkali soils on lower alluvial fans and basin
rims in the San Joaquin Valley have poor or very poor
potential as rangeland and openland habitat. The main
limitations are the arid climate and saline-alkali condition
of the soils. These limitations greatly limit the availability
of drinking water and the diversity and production of wild
herbaceous plants and shrubs that provide food and
cover for wildlife. Water developments such as irrigation
systems, small ponds, and guzziers along with the
establishment of permanent vegetation can improve the
habitat. If sufficient quantities of water are available,
these soils can easily be developed for use as wetland
habitat.

The soils in basins and on lower alluvial fans, alluvial
plains, flood plains, and basin rims have very poor
potential as openland wildlife habitat. These soils are
saline-alkali and have a high perched water table. The
high content of salt and alkali in these soils limits the
diversity and production of wild herbaceous plants and
shrubs that provide food and cover. Water developments
such as irrigation systems produce only fair results when
a permanent cover of highly saline-alkali tolerant plants
is established. These soils have fair potential as wetland
wildlife habitat if sufficient water is available. The main
limitation is the saline-alkali condition of the soils.

All of the soils on alluvial fans and flood plains in the
middle of the San Joaquin Valley except the Nord soils
have very poor potential as openland wildlife habitat. The
main limitations are the shallow depth, the arid climate,
and the saline-alkali condition of the soils. Water
developments such as irrigation systems produce poor
or fair results in improving openland habitat if used along
with the establishment of a permanent cover of salt- and
alkali-tolerant plants.

With the exception of the Nord and Kimberlina soils,
these soils have good or fair potential as wetland wildlife
habitat if sufficient water is available. The Nord and
Kimberlina soils have poor potential because of drainage
and permeability.

Soils affect the kind and amount of vegetation that is
available to wildlife as food and cover. They also affect
the construction of water impoundments. The kind and
abundance of wildlife depend largely on the amount and
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distribution of food, cover, and water. Wildlife habitat can
be created or improved by planting appropriate
vegetation, by maintaining the existing plant cover, or by
promoting the natural establishment of desirable plants.

In table 9, the soils in the survey area are rated
according to their potential for providing habitat for
various kinds of wildlife. This information can be used in
planning parks, wildlife refuges, nature study areas, and
other developments for wildlife; in selecting soils that are
suitable for establishing, improving, or maintaining
specific elements of wildlife habitat; and in determining
the intensity of management needed for each element of
the habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good indicates that the element or
kind of habitat is easily established, improved, or
maintained. Few or no limitations affect management,
and satisfactory results can be expected. A rating of fair
indicates that the element or kind of habitat can be
established, improved, or maintained in most places.
Moderately intensive management is required for
satisfactory results. A rating of poor indicates that
limitations are severe for the designated element or kind
of habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor indicates
that restrictions for the element or kind of habitat are
very severe and that unsatisfactory results can be
expected. Creating, improving, or maintaining habitat is
impractical or impossible.

The elements of wildlife habitat are described in the
following paragraphs.

Grain and seed crops are domestic grains and seed-
producing herbaceous plants. Soil properties and
features that affect the growth of grain and seed crops
are depth of the root zone, texture of the surface layer,
available water capacity, wetness, slope, surface
stoniness, and flood hazard. Soil temperature and soil
moisture are also considerations. Examples of grain and
seed crops are corn, wheat, oats, and barley.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes. Soil properties and features
that affect the growth of grasses and legumes are depth
of the root zone, texture of the surface layer, available
water capacity, wetness, surface stoniness, flood hazard,
and slope. Soil temperature and soil moisture are also
considerations. Examples of grasses and legumes are
fescue, lovegrass, bromegrass, clover, and alfalfa.

Wild herbaceous plants are native or naturally
established grasses and forbs, including weeds. Soil
properties and features that affect the growth of these
plants are depth of the root zone, texture of the surface
layer, available water capacity, wetness, surface
stoniness, and flood hazard. Soil temperature and soil
moisture are also considerations. Examples of wild
herbaceous plants are bluestem, goldenrod, vetch,
wheatgrass, and wild oats.
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Shrubs are bushy woody plants that produce fruit,
buds, twigs, bark, and foliage. Soil properties and
features that affect the growth of shrubs are depth of the
root zone, available water capacity, salinity, and soil
moisture. Examples of shrubs are chamise, manzanita,
black sage, and saltbush.

Wetland plants are annual and perennial wild
herbaceous plants that grow on moist or wet sites.
Submerged or floating aquatic plants are excluded. Soil
properties and features affecting wetland plants are
texture of the surface layer, wetness, reaction, salinity,
slope, and surface stoniness. Examples of wetland
plants are smartweed, wild millet, wild rice, saltgrass,
rushes, sedges, and reeds.

Shallow water areas have an average depth of less
than 5 feet. Some are naturally wet areas. Others are
created by dams, levees, or other water-control
structures. Soil properties and features affecting shallow
water areas are depth to bedrock, wetness, surface
stoniness, slope, and permeability. Examples of shallow
water areas are marshes, waterfowl feeding areas, and
ponds.

The habitat for various kinds of wildlife is described in
the following paragraphs.

Habitat for openland wildlife consists of cropland,
pasture, meadows, and areas that are overgrown with
grasses, herbs, shrubs, and vines. These areas produce
grain and seed crops, grasses and legumes, and wild
herbaceous plants. The wildlife attracted to these areas
include California valley quail, pheasant, meadow lark,
field sparrow, cottontail, and coyote.

Habitat for wetland wildlife consists of open, marshy or
swampy shallow water areas. Some of the wildlife
attracted to such areas are ducks, geese, herons, shore
birds, and muskrat.

Habitat for rangeland wildlife consists of areas of
shrubs and wild herbaceous plants. Wildlife attracted to
rangeland include California mule deer, red-tailed hawk,
meadowlark, and horned lark.

Engineering

This section provides information for planning land
uses related to urban development and to water
management. Soils are rated for various uses, and the
most limiting features are identified. The ratings are
given in the following tables: Building Site Development,
Sanitary Facilities, Construction Materials, and Water
Management. The ratings are based on observed
performance of the soils and on the estimated data and
test data in the “‘Soil Properties” section.

Information in this section is intended for land use
planning, for evaluating land use alternatives, and for
planning site investigations prior to design and
construction. The information, however, has limitations.
For example, estimates and other data generally apply
only to that part of the soil within a depth of 5 or 6 feet.
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Because of the map scale, small areas of different soils
may be included within the mapped areas of a specific
soll.

The information is not site specific and does not
eliminate the need for onsite investigation of the soils or
for testing and analysis by personnel experienced in the
design and construction of engineering works.

Government ordinances and regulations that restrict
certain land uses or impose specific design criteria were
not considered in preparing the information in this
section. Local ordinances and regulations need to be
considered in planning, in site selection, and in design.

Soil properties, site features, and observed
performance were considered in determining the ratings
in this section. During the fieldwork for this soil survey,
determinations were made about grain-size distribution,
liquid limit, plasticity index, soil reaction, depth to
bedrock, hardness of bedrock within 5 to 6 feet of the
surface, soil wetness, depth to a seasonal high water
table, slope, likelihood of flooding, natural soil structure
aggregation, and soil density. Data were collected about
kinds of clay minerals, mineralogy of the sand and silt
fractions, and the kind of absorbed cations. Estimates
were made for erodibility, permeability, corrosivity, shrink-
swell potential, available water capacity, and other
behavioral characteristics affecting engineering uses.

This information can be used to (1) evaluate the
potential of areas for residential, commercial, industrial,
and recreation uses; (2) make preliminary estimates of
construction conditions; (3) evaluate alternative routes
for roads, streets, highways, pipelines, and underground
cables; (4) evaluate alternative sites for sanitary landfills,
septic tank absorption fields, and sewage lagoons; (5)
plan detailed onsite investigations of soils and geology;
(6) locate potential sources of gravel, sand, earthfill, and
topsoil; (7) plan drainage systems, irrigation systems,
ponds, terraces, and other structures for soil and water
conservation; and (8) predict performance of proposed
small structures and pavements by comparing the
performance of existing similar structures on the same or
similar soils.

The information in the tables, along with the soil maps
and soil descriptions, and other data provided in this
survey can be used to make additional interpretations.

Some of the terms used in this soil survey have a
special meaning in soil science and are defined in the
Glossary.

Building Site Development

Table 10 shows the degree and kind of soil limitations
that affect shallow excavations, dwellings with and
without basements, small commercial buildings, local
roads and streets, and lawns and landscaping. The
limitations are considered slight if soil properties and site
features are generally favorable for the indicated use
and limitations are minor and easily overcome; moderate
if soil properties or site features are not favorable for the
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indicated use and special ptanning, design, or
maintenance is needed to overcome or minimize the
limitations; and severe if soil properties or site features
are so unfavorable or so difficult to overcome that
special design, significant increases in construction
costs, and possibly increased maintenance are required.
Special feasibility studies may be required where the soil
limitations are severe.

Shallow excavations are trenches or holes dug to a
maximum depth of 5 or 6 feet for basements, graves,
utility lines, open ditches, and other purposes. The
ratings are based on soil properties, site features, and
observed performance of the soils. The ease of digging,
filling, and compacting is affected by the depth to
bedrock, a cemented pan, or a very firm dense layer;
stone content; soil texture; and slope. The time of the
year that excavations can be made is affected by the
depth to a seasonal high water table and the
susceptibility of the soil to flooding. The resistance of the
excavation walls or banks to sloughing or caving is
affected by soil texture and the depth to the water table.

Dwellings and small commercial buildings are
structures built on shallow foundations on undisturbed
soil. The load limit is the same as that for single-family
dwellings no higher than three stories. Ratings are made
for small commerecial buildings without basements, for
dwellings with basements, and for dwellings without
basements. The ratings are based on soil properties, site
features, and observed performance of the soils. A high
water table, flooding, shrink-swell potential, and organic
layers can cause the movement of footings. A high water
table, depth to bedrock or to a cemented pan, large
stones, and flooding affect the ease of excavation and
construction. Landscaping and grading that require cuts
and fills of more than 5 to 6 feet are not considered.

Local roads and streets have an all-weather surface
and carry automobile and light truck traffic all year. They
have a subgrade of cut or fill soil material, a base of
gravel, crushed rock, or stabilized soil material, and a
flexible or rigid surface. Cuts and fills are generally
limited to less than 6 feet. The ratings are based on soil
properties, site features, and observed performance of
the soils. Depth to bedrock or to a cemented pan, a high
water table, flooding, large stones, and slope affect the
ease of excavating and grading. Soil strength (as
inferred from the engineering classification of the soil),
shrink-swell potential, and depth to a high water table
affect the traffic supporting capacity.

Lawns and landscaping require soils on which turf and
ornamental trees and shrubs can be established and
maintained. The ratings are based on soil properties, site
features, and observed performance of the soiis. Soil
reaction, a high water table, depth to bedrock or to a
cemented pan, the available water capacity in the upper
40 inches, and the content of salts, sodium, and sulfidic
materials affect plant growth. Flooding, wetness, slope,
stoniness, and the amount of sand, clay, or organic
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matter in the surface layer affect trafficability after
vegetation is established.

Sanitary Facilitles

Table 11 shows the degree and the kind of soil
limitations that affect septic tank absorption fields,
sewage lagoons, and sanitary landfills. The limitations
are considered s/jght if soil properties and site features
are generally favorable for the indicated use and
limitations are minor and easily overcome; moderate if
soil properties or site features are not favorable for the
indicated use and special planning, design, or
maintenance is needed to overcome or minimize the
limitations; and severe if soil properties or site features
are so unfavorable or so difficult to overcome that
special design, significant increases in construction
costs, and possibly increased maintenance are required.

Table 11 also shows the suitability of the soils for use
as daily cover for landfills. A rating of good indicates that
soil properties and site features are favorable for the use
and good performance and low maintenance can be
expected; fair indicates that soil properties and site
features are moderately favorable for the use and one or
more soil properties or site features make the soil less
desirable than the soils rated good; and poor indicates
that one or more soil properties or site features are
unfavorable for the use and overcoming the unfavorable
properties requires special design, extra maintenance, or
costly alteration.

Septic tank absorption fields are areas in which
effluent from a septic tank is distributed into the soil
through subsurface tiles or perforated pipe. Only that
part of the soil between depths of 24 and 72 inches is
evaluated. The ratings are based on soil properties, site
features, and observed performance of the soils.
Permeability, a high water table, depth to bedrock or to a
cemented pan, and flooding affect absorption of the
effluent. Large stones and bedrock or a cemented pan
interfere with installation.

Unsatisfactory performance of septic tank absorption
fields, including excessively slow absorption of effluent,
surfacing of effluent, and hillside seepage, can affect
public health. Ground water can be polluted if highly
permeable sand and gravel or fractured bedrock is less
than 4 feet below the base of the absorption field, if
slope is excessive, or if the water table is near the
surface. There must be unsaturated soil material beneath
the absorption field to filter the effluent effectively. Many
local ordinances require that this material be of a certain
thickness.

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons should have a nearly level
floor surrounded by cut slopes or embankments of
compacted soil. Lagoons generally are designed to hold
the sewage within a depth of 2 to 5 feet. Nearly
impervious soil material for the lagoon floor and sides is
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required to minimize seepage and contamination of
ground water.

Table 11 gives ratings for the natural soil that makes
up the lagoon floor. The surface layer and, generally, 1
or 2 feet of soil material below the surface layer are
excavated to provide material for the embankments. The
ratings are based on soil properties, site features, and
observed performance of the soils. Considered in the
ratings are slope, permeability, a high water table, depth
to bedrock or to a cemented pan, flooding, large stones,
and content of organic matter. If floodwater will not enter
the lagoon and floods are of low velocity and less than 3
feet deep, the flooding hazard may be disregarded.

Excessive seepage because of rapid permeability of
the soil or a water table that is high enough to raise the
level of sewage in the lagoon causes a lagoon to
function unsatisfactorily. Pollution results if seepage is
excessive or if floodwater overtops the lagoon. A high
content of organic matter is detrimental to proper
functioning of the lagoon because it inhibits aerobic
activity. Slope, bedrock, and cemented pans can cause
construction problems, and large stones can hinder
compaction of the lagoon floor.

Sanitary landfills are areas where solid waste is
disposed of by burying it in soil. There are two types of
landfill—trench and area. In a trench landfill, the waste is
placed in a trench. It is spread, compacted, and covered
daily with a thin layer of soil excavated at the site. In an
area landfill, the waste is placed in successive layers on
the surface of the soil. The waste is spread, compacted,
and covered daily with a thin layer of soil from a source
away from the site.

Both types of landfill must be able to bear heavy
vehicular traffic. Both types involve a risk of ground
water pollution. Ease of excavation and revegetation
needs to be considered.

The ratings in table 11 are based on soil properties,
site features, and observed performance of the soils.
Permeability, depth to bedrock or to a cemented pan, a
high water table, slope, and flooding affect both types of
landfill. Texture, stones and boulders, highly organic
layers, soil reaction, and content of salts and sodium
affect trench type landfills. Unless otherwise stated, the
ratings apply only to that part of the soil within a depth
of about 6 feet. For deeper trenches, a limitation rated
slight or moderate may not be valid. Onsite investigation
is needed.

Daily cover for landfill is the soil material that is used
to cover compacted solid waste in an area type sanitary
landfill. The soil material is obtained offsite, transported
to the landfill, and spread over the waste.

Soil texture, wetness, coarse fragments, and slope
affect the ease of removing and spreading the material
during wet and dry periods. Loamy or silty soils that are
free of large stones or excess gravel are the best cover
for a landfill. Clayey soils are sticky or cloddy and are
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difficult to spread; sandy soils are subject to wind
erosion.

After soil material has been removed, the soil material
remaining in the borrow area must be thick enough over
bedrock, a cemented pan, or the water table to permit
revegetation. The soil material used as final cover for a
landfill should be suitable for plants. The surface layer
generally has the best workability, more organic matter,
and the best potential for plants. Material from the
surface layer should be stockpiled for use as the final
cover.

Construction Materials

Table 12 gives information about the soils as a source
of roadfill, sand, gravel, and topsoil. The soils are rated
good, fair, or poor as a source of roadfill and topsoil.
They are rated as a probable or improbable source of
sand and gravel. The ratings are based on soil
properties and site features that affect the removal of
the soil and its use as construction material. Normal
compaction, minor processing, and other standard
construction practices are assumed. Each soil is
evaluated to a depth of 5 or 6 feet.

Roadfill is soil materiai that is excavated in one place
and used in road embankments in another place. In this
table, the soils are rated as a source of roadfill for low
embankments, generally less than 6 feet high and less
exacting in design than higher embankments.

The ratings are for the soil material below the surface
layer to a depth of 5 or 6 feet. It is assumed that soil
layers will be mixed during excavating and spreading.
Many soils have layers of contrasting suitability within
their profile. The table showing engineering index
properties provides detailed information about each soil
layer. This information can help determine the suitability
of each layer for use as roadfill. The performance of soil
after it is stabilized with lime or cement is not considered
in the ratings.

The ratings are based on soil properties, site features,
and observed performance of the soils. The thickness of
suitable material is a major consideration. The ease of
excavation is affected by large stones, a high water
table, and slope. How well the soil performs in place
after it has been compacted and drained is determined
by its strength (as inferred from the engineering
classification of the soil) and shrink-swell potential.

Soils rated good contain significant amounts of sand
or gravel or both. They have at least 5 feet of suitable
material, low shrink-swell potential, few cobbles and
stones, and slopes of 15 percent or less. Depth to the
water table is more than 3 feet. Soils rated fair are more
than 35 percent silt- and clay-sized particles and have a
plasticity index of less than 10. They have moderate
shrink-swell potential, slopes of 15 to 25 percent, or
many stones. Depth to the water table is 1 to 3 feet.
Soils rated poor have a plasticity index of more than 10,
a high shrink-swell potential, many stones, or slopes of
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more than 25 percent. They are wet, and the depth to
the water table is less than 1 foot. They may have layers
of suitable material, but the material is less than 3 feet
thick.

Sand and gravel are natural aggregates suitable for
commercial use with a minimum of processing. Sand and
gravel are used in many kinds of construction.
Specifications for each use vary widely. in table 12, only
the probability of finding material in suitable quantity is
evaluated. The suitability of the material for specific
purposes is not evaluated, nor are factors that affect
excavation of the material.

The properties used to evaluate the soil as a source of
sand or gravel are gradation of grain sizes (as indicated
by the engineering classification of the soil), the
thickness of suitable material, and the content of rock
fragments. Kinds of rock, acidity, and stratification are
given in the soil series descriptions. Gradation of grain
sizes is given in the table on engineering index
properties.

A soil rated as a probable source has a layer of clean
sand or gravel or a layer of sand or gravel that is as
much as 12 percent silty fines. This material must be at
least 3 feet thick and less than 50 percent, by weight,
large stones. All other soils are rated as an improbable
source. Coarse fragments of soft bedrock, such as shale
and siltstone, are not considered to be sand and gravel.

Topsoil is used to cover an area so that vegetation
can be established and maintained. The upper 40 inches
of a soil is evaluated for use as topsoil. Also evaluated is
the reclamation potential of the borrow area.

Plant growth is affected by toxic material and by such
properties as soil reaction, available water capacity, and
fertility. The ease of excavating, loading, and spreading
is affected by rock fragments, slope, a water table, soil
texture, and thickness of suitable material. Reclamation
of the borrow area is affected by slope, a water table,
rock fragments, bedrock, and toxic material.

Soils rated good have friable loamy material to a depth
of at least 40 inches. They are free of stones and
cobbles, have little or no gravel, and have slopes of less
than 8 percent. They are low in content of soluble salts,
are naturally fertile or respond well to fertilizer, and are
not so wet that excavation is difficuit.

Soils rated fair are sandy soils, loamy soils that have a
relatively high content of clay, soils that have only 20 to
40 inches of suitable material, soils that have an
appreciable amount of gravel, stones, or soluble salts, or
soils that have slopes of 8 to 15 percent. The soils are
not so wet that excavation is difficult.

Soils rated poor are very sandy or clayey, have less
than 20 inches of suitable material, have a large amount
of gravel, stones, or soluble salts, have slopes of more
than 15 percent, or have a seasonal water table at or
near the surface.

The surface layer of most soils is generally preferred
for topsoil because of its organic matter content. Organic
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matter greatly increases the absorption and retention of
moisture and nutrients for plant growth.

Water Management

Table 13 gives information on the soil properties and
site features that affect water management. The degree
and kind of soil limitations are given for pond reservoir
areas and embankments, dikes, and levees. The
limitations are considered s/ight if soil properties and site
features are generally favorable for the indicated use
and limitations are minor and are easily overcome;
moderate if soil properties or site features are not
favorable for the indicated use and special planning,
design, or maintenance is needed to overcome or
minimize the limitations; and severe if soil properties or
site features are so unfavorable or so difficult to
overcome that special design, significant increase in
construction costs, and possibly increased maintenance
are required.

This table also gives for each soil the restrictive
features that affect drainage, irrigation, terraces and
diversions, and grassed waterways.

Pond reservoir areas hold water behind a dam or
embankment. Soils best suited to this use have low
seepage potential in the upper 60 inches. The seepage
potential is determined by the permeability of the soil
and the depth to fractured bedrock or other permeable
material. Excessive slope can affect the storage capacity
of the reservoir area.

Embankments, dikes, and levees are raised structures
of soil material, generally less than 20 feet high,
constructed to impound water or to protect land against
overflow. In this table, the soils are rated as a source of
material for embankment fill. The ratings apply to the soil
material below the surface layer to a depth of about 5
feet. It is assumed that soil layers will be uniformly mixed
and compacted during construction.

The ratings do not indicate the ability of the natural
soil to support an embankment. Soil properties to a
depth even greater than the height of the embankment
can affect performance and safety of the embankment.
Generally, deeper onsite investigation is needed to
determine these properties.

Soil material in embankments must be resistant to
seepage, piping, and erosion and have favorable
compaction characteristics. Unfavorable features include
less than 5 feet of suitable material and a high content
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of stones or boulders, organic matter, or salts or sodium.
A high water table affects the amount of usable material.
It also affects trafficability.

Drainage is the removal of excess surface and
subsurface water from the soil. How easily and
effectively the soil is drained depends on the depth to
bedrock, to a cemented pan, or to other layers that
affect the rate of water movement; permeability; depth to
a high water table or depth of standing water if the soil is
subject to ponding; slope; susceptibility to flooding;
subsidence of organic layers; and potential frost action.
Excavating and grading and the stability of ditchbanks
are affected by depth to bedrock or to a cemented pan,
large stones, slope, and the hazard of cutbanks caving.
The productivity of the soil after drainage is adversely
affected by extreme acidity or by toxic substances in the
root zone, such as salts, sodium, or sulfur. Availability of
drainage outlets is not considered in the ratings.

Irrigation is the controlled application of water to
supplement rainfall and support plant growth. The design
and management of an irrigation system are affected by
depth to the water table, the need for drainage, flooding,
available water capacity, intake rate, permeability,
erosion hazard, and slope. The construction of a system
is affected by large stones and depth to bedrock or to a
cemented pan. The performance of a system is affected
by the depth of the root zone, the amount of saits or
sodium, and soil reaction.

Terraces and diversions are embankments or a
combination of channels and ridges constructed across
a slope to reduce erosion and conserve moisture by
intercepting runoff. Slope, wetness, large stones, and
depth to bedrock or to a cemented pan affect the
construction of terraces and diversions. A restricted
rooting depth, a severe hazard of wind or water erosion,
an excessively coarse texture, and restricted permeability
adversely affect maintenance.

Grassed waterways are natural or constructed
channels, generally broad and shallow, that conduct
surface water to outlets at a nonerosive velocity. Large
stones, wetness, slope, and depth to bedrock or to a
cemented pan affect the construction of grassed
waterways. A hazard of wind erosion, low available water
capacity, restricted rooting depth, toxic substances such
as salts or sodium, and restricted permeability adversely
affect the growth and maintenance of the grass after
construction.
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Data relating to soil properties are collected during the
course of the soil survey. The data and the estimates of
soil and water features listed in tables are explained on
the following pages.

Soil properties are determined by field examination of
the soils and by laboratory index testing of some
benchmark soils. Established standard procedures are
followed. During the survey, many shallow borings are
made and examined to identify and classify the soils and
to delineate them on the soil maps.

Estimates of soil properties are based on field
examinations, on laboratory tests of samples from the
survey area, and on laboratory tests of samples of
similar soils in nearby areas. Tests verify field
observations, verify properties that cannot be estimated
accurately by field observation, and help characterize
key soils.

The estimates of soil properties shown in the tables
include the range of grain-size distribution and Atterberg
limits, the engineering classifications, and the physical
and chemical properties of the major layers of each soil.
Pertinent soil and water features also are given.

Engineering Index Properties

Table 14 gives estimates of the engineering.
classification and of the range of index properties for the
major layers of each soil in the survey area. Most soils
have layers of contrasting properties within the upper 5
or 6 feet.

Depth to the upper and lower boundaries of each layer
is indicated. The range in depth and information on other
properties of each layer are given for each soil series
under “Soil Series and Their Morphology.”

Texture is given in the standard terms used by the
U.S. Department of Agriculture. These terms are defined
according to percentages of sand, silt, and clay in the
fraction of the soil that is less than 2 millimeters in
diameter. “Loam,” for example, is soil that is 7 to 27
percent clay, 28 to 50 percent silt, and less than 52
percent sand. If the content of particles coarser than
sand is as much as 15 percent, an appropriate modifier
is added, for example, “gravelly.” Textural terms are
defined in the Glossary.

Classification of the soils is determined according to
the system adopted by the American Association of
State Highway and Transportation Officials (7) and the
Unified soil classification system (2).

The Unified system classifies soils according to
properties that affect their use as construction material.
Soils are classified according to grain-size distribution of
the fraction less than 3 inches in diameter and according
to plasticity index, liquid limit, and organic matter
content. Sandy and gravelly soils are identified as GW,
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils
as ML, CL, OL, MH, CH, and OH. Soils exhibiting
engineering properties of two groups can have a dual
classification, for example, SP-SM.

The AASHTO system classifies soils according to
those properties that affect roadway construction and
maintenance. In this system, the fraction of a mineral soil
that is less than 3 inches in diameter is classified in one
of seven groups from A-1 through A-7 on the basis of
grain-size distribution, liquid limit, and plasticity index.
Soils in group A-1 are coarse grained and low in content
of fines (silt and clay). At the other extreme, soils in
group A-7 are fine grained. Highly organic soils are
classified in group A-8 on the basis of visual inspection of
the soil.

Rock fragments larger than 3 inches in diameter are
indicated as a percentage of the total soil on a dry-
weight basis. The percentages are estimates determined
mainly by converting volume percentage in the field to
weight percentage.

Percentage (of soil particles) passing designated
sieves is the percentage of the soil fraction less than 3
inches in diameter based on an ovendry weight. The
sieves, numbers 4, 10, 40, and 200 (USA Standard
Series), have openings of 4.76, 2.00, 0.420, and 0.074
millimeters, respectively. Estimates are based on
laboratory tests of soils sampled in the survey area and
in nearby areas and on estimates made in the field.

Liquid limit and plasticity index (Atterberg limits)
indicate the plasticity characteristics of a soil. The
estimates are based on test data from the survey area or
from nearby areas and on field examination.

The estimates of grain-size distribution, liquid limit, and
plasticity index are rounded to the nearest 5 percent.
Thus, if the ranges of gradation and Atterberg limits
extend a marginal amount (1 or 2 percentage points)
across classification boundaries, the classification in the
marginal zone is omitted in the table.
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Physical and Chemical Properties

Table 15 shows estimates of some characteristics and
features that affect soil behavior. These estimates are
given for the major layers of each soil in the survey area.
The estimates are based on field observations and on
test data for these and similar soils.

Depth to the upper and lower boundaries of each layer
is indicated. The range in depth and information on other
properties of each layer are given for each soil series
under ““Soil Series and Their Morphology.”

Clay as a soil separate consists of mineral soil
particles that are less than 0.002 millimeter in diameter.
In this table, the estimated clay content of each major
soil layer is given as a percentage, by weight, of the soil
material that is less than 2 millimeters in diameter.

The amount and kind of clay greatly affect the fertility
and physical condition of the soil. They determine the
ability of the soil to absorb cations and to retain
moisture. They influence shrink-swell potential,
permeability, and plasticity, the ease of soil dispersion,
and other soil properties. The amount and kind of clay in
a soil also affect tillage and earth-moving operations.

Permeability refers to the ability of a soil to transmit
water or air. The estimates indicate the rate of downward
movement of water when the soil is saturated. They are
based on soil characteristics observed in the field,
particularly structure, porosity, and texture. Permeability
is considered in the design of soil drainage systems,
septic tank absorption yields, and construction where the
rate of water movement under saturated conditions
affects behavior.

Available water capacily refers to the quantity of water
that the soil is capable of storing for use by plants. The
capacity for water storage is given in inches of water per
inch of soil for each major soil layer. The capacity varies,
depending on soil properties that affect the retention of
water and the depth of the root zone. The most
important properties are the content of organic matter,
soil texture, bulk density, and soil structure. Available
water capacity is an important factor in the choice of
plants or crops to be grown and in the design and
management of irrigation systems. Available water
capacity is not an estimate of the quantity of water
actually available to plants at any given time.

Soil reaction is a measure of acidity or alkalinity and is
expressed as a range in pH values. The range in pH of
each major horizon is based on many field tests. For
many soils, values have been verified by laboratory
analyses. Soil reaction is important in selecting crops
and other plants, in evaluating soil amendments for
fertility and stabilization, and in determining the risk of
corrosion.

Salinity is a measure of soluble salts in the soil at
saturation. It is expressed as the electrical conductivity
of the saturation extract, in millimhos per centimeter at
25 degrees C. Estimates are based on field and
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laboratory measurements at representative sites of
nonirrigated soils. The salinity of irrigated soils is
affected by the quality of the irrigation water and by the
frequency of water application. Hence, the salinity of
soils in individual fields can differ greatly from the value
given in the table. Salinity affects the suitability of a soil
for crop production, the stability of the soil if used as
construction material, and the potential of the soil to
corrode metal and concrete.

Shrink-swell potential is the potential for volume
change in a soil with a loss or gain in moisture. Volume
change occurs mainly because of the interaction of clay
minerals with water and varies with the amount and type
of clay minerals in the soil. The size of the load on the
soil and the magnitude of the change in soil moisture
content influence the amount of swelling of soils in
place. Laboratory measurements of swelling of
undisturbed clods were made for many soils. For others,
swelling was estimated on the basis of the kind and
amount of clay minerals in the soil and on
measurements of similar soils.

If the shrink-swell potential is rated moderate to very
high, shrinking and swelling can cause damage to
buildings, roads, and other structures. Special design is
often needed.

Shrink-swell potential classes are based on the
change in length of an unconfined clod as moisture
content is increased from air-dry to field capacity. The
change is based on the soil fraction less than 2
millimeters in diameter. The classes are /ow, a change of
less than 3 percent; moderate, 3 to 6 percent; and high,
more than 6 percent.

Erosion factor K indicates the susceptibility of a soil to
sheet and rill erosion by water. Factor K is one of six
factors used in the Universal Soil Loss Equation (USLE)
to predict the average annual rate of soil loss by sheet
and rill erosion in tons per acre per year. The estimates
are based primarily on percentage of silt, very fine sand,
sand, and organic matter (up to 4 percent) and on soil
structure and permeability. The estimates are modified
by the presence of rock fragments. Values of K range
from 0.02 to 0.69. The higher the value the more
susceptible the soil is to sheet and rill erosion by water.

Erosion factor T is an estimate of the maximum
average annual rate of soil erosion by wind or water that
can occur without affecting crop productivity over a
sustained period. The rate is in tons per acre per year.

Wind erodibility groups are made up of soils that have
similar properties affecting their resistance to wind
erosion in cultivated areas. The groups indicate the
susceptibility of soil to wind erosion and the amount of
soil lost. Soils are grouped according to the amount of
stable aggregates 0.84 millimeters in size. These are
represented idealistically by USDA textural classes. Soils
containing rock fragments can occur in any group.
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1. Sands, fine sands, and very fine sands. These
soils are generally not suitable for crops. They are

extremely erodible, and vegetation is difficult to establish.

2. lLoamy sands, loamy fine sands, and loamy very
fine sands. These soils are very highly erodible. Crops
can be grown if intensive measures to control wind
erosion are used.

3. Sandy loams, coarse sandy loams, fine sandy
loams, and very fine sandy loams. These soils are highly
erodible. Crops can be grown if intensive measures to
control wind erosion are used.

4L. Calcareous loamy soils that are less than 35
percent clay and more than 5 percent finely divided
calcium carbonate. These soils are erodible. Crops can
be grown if intensive measures to control wind erosion
are used.

4. Clays, silty clays, clay loams, and silty clay loams
that are more than 35 percent clay. These soils are
moderately erodible. Crops can be grown if measures to
control wind erosion are used.

5. Loamy soils that are less than 18 percent clay and
less than 5 percent finely divided calcium carbonate and
sandy clay loams and sandy clays that are less than 5
percent finely divided calcium carbonate. These soils are
slightly erodible. Crops can be grown if measures to
control wind erosion are used.

6. Loamy soils that are 18 to 35 percent clay and
less than 5 percent finely divided calcium carbonate,
except silty clay loams. These soils are very slightly
erodible. Crops can easily be grown.

7. Silty clay loams that are less than 35 percent clay
and less than 5 percent finely divided calcium carbonate.
These soils are very slightly erodible. Crops can easily
be grown.

8. Stony or gravelly soils and other soils not subject
to wind erosion.

Organic matter is the plant and animal residue in the
soil at various stages of decomposition.

in table 15, the estimated content of organic matter is
expressed as a percentage, by weight, of the soil
material that is less than 2 millimeters in diameter.

The content of organic matter of a soil can be
maintained or increased by returning crop residue to the
soil. Organic matter affects the available water capacity,
infiltration rate, and tilth. It is a source of nitrogen and
other nutrients for crops.

Soil and Water Features

Table 16 gives estimates of various soil and water
features. The estimates are used in land use planning
that involves engineering considerations.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
assigned to one of four groups. They are grouped
according to the intake of water when the soils are
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thoroughly wet and receive precipitation from long-
duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff
potential) when thoroughly wet. These consist mainly of
deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
or deep, moderately well drained or well drained soils
that have moderately fine texture to moderately coarse
texture. These soils have a moderate rate of water
transmission.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils having a
layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These
soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
chiefly of clays that have a high shrink-swell potential,
soils that have a permanent high water table, soils that
have a claypan or clay layer at or near the surface, and
soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

Flooding, the temporary inundation of an area, is
caused by overflowing streams, by runoff from adjacent
slopes, or by tides. Water standing for short periods after
rainfall or snowmelt is not considered flooding, nor is
water in swamps and marshes.

Table 16 gives the frequency and duration of flooding
and the time of year when flooding is most likely.

Frequency, duration, and probable dates of occurrence
are estimated. Frequency is expressed as none, rare,
common, occasional, and frequent. None means that
flooding is not probable; rare that it is unlikely but
possible under unusual weather conditions; common that
it is likely under normal conditions; occasional that it
occurs, on the average, no more than once in 2 years;
and frequent that it occurs, on the average, more than
once in 2 years. Duration is expressed as very brief if
less than 2 days, brief if 2 to 7 days, and /ong if more
than 7 days. Probable dates are expressed in months;
November-May, for example, means that flooding can
occur during the period November through May.

The information is based on evidence in the soil
profile, namely thin strata of gravel, sand, silt, or clay
deposited by floodwater; irregular decrease in organic
matter content with increasing depth; and absence of
distinctive horizons that form in soils that are not subject
to flooding.

Also considered are local information about the extent
and levels of flooding and the relation of each soil on
the landscape to historic floods. Information on the
extent of flooding based on soil data is less specific than
that provided by detailed engineering surveys that
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delineate flood-prone areas at specific flood frequency
levels.

High water table (seasonal) is the highest level of a
saturated zone in the soil in most years. The depth to a
seasonal high water table applies to undrained soils. The
estimates are based mainly on the evidence of a
saturated zone, namely grayish colors or mottles in the
soil. Indicated in table 16 are the depth to the seasonal
high water table; the kind of water table—that is,
perched, artesian, or apparent; and the months of the
year that the water table commonly is high. A water table
that is seasonally high for less than 1 month is not
indicated in the table.

An apparent water table is a thick zone of free water
in the soil. It is indicated by the level at which water
stands in an uncased borehole after adequate time is
allowed for adjustment in the surrounding soil. An
artesian water table is under hydrostatic head, generally
beneath an impermeable layer. When this layer is
penetrated, the water level rises in an uncased borehole.
A perched water table is water standing above an
unsaturated zone, In places an upper, or perched, water
table is separated from a lower one by a dry zone.

Only saturated zones within a depth of about 6 feet
are indicated. A plus sign preceding the range in depth
indicates that the water table is above the surface of the
soil. The first numeral in the range indicates how high
the water rises above the surface. The second numeral
indicates the depth below the surface.

Depth to bedrock is given if bedrock is within a depth
of 5 feet. The depth is based on many soil borings and
on observations during soil mapping. The rock is
specified as either soft or hard. If the rock is soft or
fractured, excavations can be made with trenching
machines, backhoes, or small rippers. If the rock is hard

or massive, blasting or special equipment generally is
needed for excavation.

Cemented pans are cemented or indurated subsurface
layers within a depth of 5 feet. Such pans cause difficulty
in excavation. Pans are classified as thin or thick. A thin
pan is less than 3 inches thick if continuously indurated
or less than 18 inches thick if discontinuous or fractured.
Excavations can be made by trenching machines,
backhoes, or small rippers. A thick pan is more than 3
inches thick if continuously indurated or more than 18
inches thick if discontinuous or fractured. Such a pan is
so thick or massive that blasting or special equipment is
needed in excavation.

Risk of corrosion pertains to potential soil-induced
electrochemical or chemical action that dissolves or
weakens uncoated steel or concrete. The rate of
corrosion of uncoated steel is related to such factors as
soil moisture, particle-size distribution, acidity, and
electrical conductivity of the soil. The rate of corrosion of
concrete is based mainly on the sulfate and sodium
content, texture, moisture content, and acidity of the soil.
Special site examination and design may be needed if
the combination of factors creates a severe corrosion
environment. The steel in installations that intersect soil
boundaries or soil layers is more susceptible to corrosion
than steel in installations that are entirely within one kind
of soil or within one soil layer.

For uncoated steel, the risk of corrosion, expressed as
low, moderate, or high, is based on soil drainage class,
total acidity, electrical resistivity near field capacity, and
electrical conductivity of the saturation extract.

For concrete, the risk of corrosion is also expressed
as Jow, moderate, or high. It is based on soil texture,
acidity, and amount of sulfates in the saturation extract.
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Classification of the Soils

The system of soil classification used by the National
Cooperative Soil Survey has six categories (78).
Beginning with the broadest, these categories are the
order, suborder, great group, subgroup, family, and
series. Classification is based on soil properties
observed in the field or inferred from those observations
or from laboratory measurements. Table 17 shows the
classification of the soils in the survey area. The
categories are defined in the following paragraphs.

ORDER. Ten soil orders are recognized. The
differences among orders reflect the dominant soil-
forming processes and the degree of soil formation.
Each order is identified by a word ending in so/. An
example is Entisol.

SUBORDER. Each order is divided into suborders
primarily on the basis of properties that influence soil
genesis and are important to plant growth or properties
that reflect the most important variables within the
orders. The last syllable in the name of a suborder
indicates the order. An example is Aquent (Aqu, meaning
water, plus ent, from Entisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind,
arrangement, and degree of development of pedogenic
horizons; soil moisture and temperature regimes; and
base status. Each great group is identified by the name
of a suborder and by a prefix that indicates a property of
the soil. An example is Fluvaquents (F/uv, meaning flood
plain, plus aquent, the suborder of the Entisols that have
an aquic moisture regime).

SUBGROUP. Each great group has a typic subgroup.
Other subgroups are intergrades or extragrades. The
typic is the central concept of the great group; it is not
necessarily the most extensive. Intergrades are
transitions to other orders, suborders, or great groups.
Extragrades have some properties that are not
representative of the great group but do not indicate
transitions to any other known kind of soil. Each
subgroup is identified by one or more adjectives
preceding the name of the great group. The adjective
Typic identifies the subgroup that typifies the great
group. An example is Typic Fluvaquents.

FAMILY. Families are established within a subgroup on
the basis of physical and chemical properties and other
characteristics that affect management. Mostly the
properties are those of horizons below plow depth where
there is much biological activity. Among the properties

and characteristics considered are particle-size class,
mineral content, temperature regime, depth of the root
zone, consistence, available water, slope, and
permanent cracks. A family name consists of the name
of a subgroup preceded by terms that indicate soil
properties. An example is sandy over clayey, mixed
(calcareous), thermic Typic Fluvaquents.

SERIES. The series consists of soils that have similar
horizons in their profile. The horizons are similar in color,
texture, structure, reaction, consistence, mineral and
chemical composition, and arrangement in the profile.
The texture of the surface layer or of the substratum can
differ within a series.

Soil Series and Their Morphology

In this section, each soil series recognized in the
survey area is described. The descriptions are arranged
in alphabetic order.

Characteristics of the soil and the material in which it
formed are identified for each series. A pedon, a small
three-dimersional body of soil, that is typical of the
series in the survey area is described. The detailed
description of each soil horizon follows standards in the
Soil Survey Manual (16). Many of the technical terms
used in the descriptions are defined in Soil Taxonomy
(78). Unless otherwise stated, colors in the descriptions
are for dry soil. Following the pedon description is the
range of important characteristics of the soils in the
series.

The map units of each soil series are described in the
section “Detailed Soil Map Units.”

Altamont Series

The Altamont series consists of deep, well drained
soils on hills and mountains. These soils formed in
residuum derived dominantly from sandstone or shale.
Slope ranges from 15 to 75 percent.

Soils of the Altamont series are fine, montmorillonitic,
thermic Typic Chromoxererts.

Typical pedon of an Altamont clay in an area of
Vaguero and Altamont clays, 15 to 50 percent slopes;
about 40 feet southeast of the dirt road; in the
SW1/4NW1/4SW1/4 of sec. 26, T. 23 S,, R. 16 E.
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A11—0 to 3 inches; grayish brown (10YR 5/2) clay, dark
brown (10YR 3/3) moist; strong medium angular
blocky structure parting to strong thick platy; very
hard, firm, sticky and plastic; many very fine roots;
many very fine tubular pores; slightly acid; abrupt
wavy boundary.

A12—3 to 11 inches; dark grayish brown (10YR 4/2)
clay, very dark grayish brown (10YR 3/2) moist;
strong medium angular blocky structure; very hard,
firm, sticky and plastic; many very fine roots; many
very fine tubular pores; common intersecting
slickensides; neutral; clear wavy boundary.

A13—11 to 31 inches; dark grayish brown (10YR 4/2)
clay, very dark grayish brown (10YR 3/2) moist;
strong very coarse angular blocky structure; very
hard, very firm, sticky and very plastic; many very
fine roots; common very fine tubular pores; common
intersecting slickensides; neutral; clear wavy
boundary.

C1ca—31 to 55 inches; yellowish brown (10YR 5/4)
clay, brown (10YR 4/3) moist; massive; very hard,
firm, sticky and plastic; few very fine roots; few very
fine tubular pores; lime is segregated and in
common fine soft masses; slightly effervescent;
moderately alkaline; clear wavy boundary.

C2r—55 inches; variegated pale yellow (2.5Y 7/4) and
strong brown (7.5YR 5/6) highly weathered and
fractured sandstone; lime is between fractures in
many fine filaments and seams; strongly
effervescent.

Depth to paralithic contact of shale or sandstone is 40
to 60 inches or more. Vertical cracks close in November
or December and remain closed until April or May, but
they are open the rest of the year.

The C horizon has dry color of 10YR 5/4 or 5§/2 or of
2.5Y 6/2, and it has moist color of 10YR 4/3 or 4/2 or
of 2.5Y 4/2. Reaction is mildly alkaline or moderately
alkaline.

Armona Series

The Armona series consists of very deep, poorly
drained, saline-alkali soils on basin rims and flood plains.
These soils formed in alluvium derived dominantly from
igneous and sedimentary rock. Slope ranges from 0 to 1
percent.

Soils of the Armona series are fine-loamy, mixed
(calcareous), thermic Fluvaquentic Haplaquolis.

Typical pedon of Armona loam, partially drained; about
0.75 mile south of the city of Stratford, about 200 feet
north of the Tulare Lake Canal and 300 feet west of 20
1/2 Avenue; in the SW1/4NW1/4NE1/4 of sec. 20, T.
20S,R. 20 E.

Ap—O0 to 9 inches; dark gray (5Y 4/1) loam, black (5Y
2/1) moist; weak medium subangular blocky
structure; hard, very friable, slightly sticky and
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slightly plastic; many very fine roots; many very fine
interstitial pores and common very fine tubular
pores; electrical conductivity is 3.0 millimhos per
cubic centimeter; exchangeable sodium percentage
is 2; mildly alkaline; abrupt smooth boundary.

A12cssa—9 to 14 inches; gray (5Y 5/1) loam, very dark
gray (5Y 3/1) moist; common fine prominent
yellowish brown (10YR 5/4) mottles, dark reddish
brown (5YR 3/4) moist; weak medium subangular
blocky structure; very hard, friable, slightly sticky and
plastic; many very fine roots; many very fine
interstitial pores and common very fine tubular
pores; common fine gypsum crystals; disseminated
lime; electrical conductivity is 13.5 millimhos per
centimeter; exchangeable sodium percentage is 20;
slightly effervescent; moderately alkaline; abrupt
wavy boundary.

C1gcssa—14 to 19 inches; gray (5Y 5/1) loam, dark
gray (5Y 4/1) moist; common fine prominent strong
brown (7.5YR 5/6) mottles, dark reddish brown
(5YR 3/2) moist; massive; very hard, friable, slightly
sticky and slightly plastic; common very fine roots;
many very fine interstitial pores and common very
fine tubular pores; common fine gypsum crystais;
disseminated lime; electrical conductivity is 18
millimhos per centimeter; exchangeable sodium
percentage is 26; slightly effervescent; moderately
alkaline; abrupt wavy boundary.

lIC2gsa—19 to 22 inches; gray (5Y 5/1) sandy loam,
dark gray (5Y 4/1) moist; common fine prominent
strong brown (7.5YR 5/6) mottles, dark reddish
brown (5YR 2.5/2) and reddish brown (5YR 4/4)
moist; massive; very hard, very friable, nonsticky and
nonplastic; few very fine roots; many very fine
interstitial pores and common very fine tubular
pores; disseminated lime; electrical conductivity is
16 millimhos per centimeter; exchangeable sodium
percentage is 32; slightly effervescent; moderately
alkaline; abrupt wavy boundary.

IIC3gsa—22 to 25 inches; light gray (5Y 7/2) sandy
loam, olive gray (5Y 5/2) moist; common fine
prominent yellowish brown (10YR 5/4) mottles, dark
brown (7.5YR 4/4) moist; massive; very hard, very
friable, nonsticky and nonplastic; many very fine
interstitial pores and common very fine tubular
pores; disseminated lime; electrical conductivity is
19 millimhos per centimeter; exchangeable sodium
percentage is 30; slightly effervescent; mildly
alkaline; abrupt wavy boundary.

IIIC4gcssa—25 to 30 inches; gray (5Y 5/1) clay loam,
dark gray (5Y 4/1) moist; common fine prominent
reddish yellow (7.5YR 6/6) and common fine faint
dark gray (5Y 4/1) mottles, dark brown (7.5YR 4/4)
and black (5Y 2.5/1) moist; massive; very hard,
friable, sticky and very plastic; many very fine and
fine interstitial pores and common very fine tubular
pores; common fine gypsum crystals; disseminated
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lime; electrical conductivity is 20 millimhos per
centimeter; exchangeable sodium percentage is 30;
slightly effervescent; mildly alkaline; clear smooth
boundary.

IVAgcssab—30 to 36 inches; olive gray (5Y 5/2) loam,
dark olive gray (5Y 3/2) moist; common fine
prominent dark yellowish brown (10YR 4/4) and
common fine faint dark gray (5Y 4/1) mottles, dark
reddish brown (5YR 3/2) and black (5Y 2.5/1)
moist; massive; very hard, friable, sticky and very
plastic; many very fine and fine interstitial pores and
common very fine tubular pores; common fine
gypsum crystals; disseminated lime; electrical
conductivity is 18 millimhos per centimeter;
exchangeable sodium percentage is 28; slightly
effervescent; mildly alkaline; abrupt smooth
boundary.

VC5gsa—36 to 41 inches; olive gray (5Y 5/2) silt loam,
olive gray (5Y 4/2) moist; common fine distinct very
dark gray (5Y 3/1, moist) mottles; massive; very
hard, friable, sticky and plastic; many very fine
interstitial pores and common very fine tubular
pores; disseminated lime; electrical conductivity is
17 millimhos per centimeter; exchangeable sodium
percentage is 27; slightly effervescent; mildly
alkaline; abrupt smooth boundary.

VIC6gsa—41 to 60 inches; light gray (5Y 7/1) sand, gray
(5Y 6/1) moist; common fine prominent dark brown
(7.5YR 4/4) mottles; dark reddish brown (5YR 3/2)
moist; massive; hard, loose; many very fine
interstitial pores and few very fine tubular pores;
electrical conductivity is 21 millimhos per centimeter;
exchangeable sodium percentage is 21; moderately
alkaline.

The profile is saturated in some or all parts most of
the year. Organic matter content is 1 to 2 percent in the
A horizon and decreases irregularly with increasing
depth. The profile is slightly saline-alkali to strongly
saline-alkali. Depth to lime is 4 to 10 inches.

The A horizon has dry color of 10YR 4/1 or 5/1, of
2.58Y 5/2, or of 5Y 4/1 or 5/1, and it has moist color of
10YR 3/1 or 3/2, of 2.5Y 3/2, or of 5Y 2/1, 2/2, 3/1, or
3/2. Moist mottles are faint to prominent and have color
of 5YR 3/4 or 5Y 7/2. Reaction is mildly alkaline to
strongly alkaline.

The C horizon has dry color of 2.5Y 5/2, 6/2, or 7/2
or of 5Y 5/1, 5/2,6/2,6/3, 7/1, or 7/2, and it has moist
color of 2/5Y 3/2 or 4/2 or of 5Y 4/1, 4/2,5/2, 5/3,
6/1, or 6/2. Moist mottles are faint to prominent and
have color of 5YR 2.5/2, 3/2, 4/4, or 5/8, of 7.5YR 4/4,
5/4, or 5/6, of 10YR 5/6, of 2.5Y 3/0, 4/2, or 4/4, or of
5Y 2.5/1, 3/1, 3/2, or 4/1. This horizon commonly is
loam or clay loam, but the 10- to 40-inch control section
has thin horizons that range from sand to clay. The
weighted average clay content is 20 to 35 percent.
Durinodes range from 0 to 15 percent in the part of the
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C horizon below a depth of 40 inches. The C horizon is
mildly alkaline to very strongly alkaline.

Avenal Series

The Avenal series consists of very deep, well drained
soils on alluvial fans. These soils formed in alluvium
derived dominantly from sedimentary rock. Slope ranges
from O to 5 percent.

Soils of the Avenal series are fine-loamy, mixed,
thermic Typic Haplargids.

Typical pedon of Avenal loam, 0 to 5§ percent slopes;
about 1 1/4 miles northwest of Highway 41 and 25 feet
west of the Navy Pipeline on the east side of Sunflower
Valley; 400 feet west and 330 feet north of the center of
sec. 2, T.24 S,,R. 17 E.

A11—0 to 2 inches; brown (10YR 5/3) loam, very dark
grayish brown (10YR 3/2) moist; moderate medium
subangular blocky structure parting to moderate thin
platy; slightly hard, friable, sticky and plastic; many
very fine roots; common very fine tubular pores;
neutral; abrupt smooth boundary.

A12—2 to 8 inches; brown (10YR 5/3) loam, dark
grayish brown (2.5Y 4/2) moist; moderate coarse
subangular blocky structure; hard, friable, sticky and
plastic; many very fine roots; many very fine and few
fine tubular pores; mildly alkaline; abrupt smooth
boundary.

B2t—8 to 24 inches; grayish brown {2.5Y 5/2) clay loam,
dark grayish brown (2.5Y 4/2) moist, moderate
coarse subangular blocky structure; hard, friable,
sticky and plastic; common very fine roots; many
very fine tubular pores; many moderately thick clay
films on peds; disseminated lime; slightly
effervescent; mildly alkaline; abrupt smooth
boundary.

B3t—24 to 36 inches; grayish brown (2.5Y 5/2) clay
loam, dark grayish brown (2.5Y 4/2) moist;
moderate coarse subangular blocky structure; hard,
friable, sticky and plastic; common very fine roots;
common very fine tubular pores; many moderately
thick clay films on peds; disseminated lime; slightly
effervescent; moderately alkaline; abrupt smooth
boundary.

Cca—36 to 61 inches; grayish brown (2.5Y 5/2) clay
loam, dark grayish brown (2.5Y 4/2) moist; massive;
hard, friable, sticky and plastic; many very fine
interstitial pores; lime is disseminated and in
common fine seams and few medium firm masses;
violently effervescent; moderately alkaline.

The part of the profile at a depth of 4 to 12 inches is
dry in all parts from mid-April to mid-January. The soil
temperature is more than 47 degrees F at all times. The
profile is not continuously moist in some part for 90
consecutive days. It is noneffervescent in the A horizon
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and increases in effervescence with increasing depth.
The profile is 25 to 35 percent sand and 35 to 45
percent silt.

The A horizon has dry color of 10YR 5/3 or 6/3 or of
2.8Y 4/2, 5/2, or 6/2, and it has moist color of 10YR
3/2 or 4/2 or of 2.5Y 3/2 or 4/2.

The B2t horizon has dry color of 10YR 5/3 or 6/3 or
of 2.5Y 5/2, 5/4, or 6/2, and it has moist color of 10YR
4/3 or 2.5Y 4/2. It is 27 to 35 percent clay.

The C horizon has dry color of 10YR 6/4 or 7/4 or of
2.5Y 5/2 or 4/4, and it has moist color of 2.5Y 4/2, 4/4,
or 5/4. It is loam or clay loam.

Boggs Series

The Boggs series consists of very deep, somewhat
poorly drained, saline-alkali soils on alluvial plains. These
soils formed in alluvium derived dominantly from igneous
and sedimentary rock. Slope ranges from 0 to 1 percent.

Soils of the Boggs series are coarse-loamy, mixed,
thermic Typic Salorthids.

Typical pedon of Boggs sandy loam, partially drained;
about 3.5 miles southwest of the city of Lemoore, about
435 feet east of 20th Avenue and 990 feet south of
Jackson Avenue; in the SW1/4NW1/4NW1/4 of sec. 28,
T.19 8., R. 20 E.

A11sa—O0 to 3 inches; light brownish gray (2.5Y 6/2)
sandy loam, dark grayish brown (2.5Y 4/2) moist;
massive; soft, friable, nonsticky and nonplastic;
many very fine and fine roots; many very fine
interstitial pores; electrical conductivity is 32
millimhos per centimeter; exchangeable sodium
percentage is 62; mildly alkaline; abrupt smooth
boundary.

A12sa—3 to 6 inches; grayish brown (2.5Y 5/2) coarse
sandy loam, very dark grayish brown (2.5Y 3/2)
moist; white (10YR 8/2) salt crystals; single grain;
soft, loose, nonsticky and nonplastic; few very fine
and fine roots; many very fine interstitial pores;
electrical conductivity is 220 millimhos per
centimeter; exchangeable sodium percentage is 95;
moderately alkaline; abrupt smooth boundary.

A13saca—6 to 15 inches; light brownish gray (2.5Y 6/2)
sandy loam, dark grayish brown (2.5Y 4/2) moist;
single grain; soft, loose, nonsticky and nonplastic;
common very fine and fine roots; many very fine
interstitial pores; disseminated lime; electrical
conductivity is 70 millimhos per centimeter;
exchangeable sodium percentage is 65; violently
effervescent; strongly alkaline; clear wavy boundary.

C1saca—15 to 30 inches; light olive gray (8Y 6/2) sandy
loam, olive (5Y 5/3) moist; massive; soft, friable,
nonsticky and nonplastic; common very fine and few
fine roots; many very fine interstitial pores and few
very fine tubular pores; lime in common fine
irregularly shaped filaments; electrical conductivity is
75 millimhos per centimeter; exchangeable sodium
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percentage is 62; violently effervescent; strongly
alkaline; abrupt smooth boundary.

C2saca—30 to 33 inches; light brownish gray (2.5Y 6/2)
fine sandy loam, dark grayish brown (2.5Y 4/2)
moist; common medium distinct light yellowish
brown (2.5Y 6/4) mottles, light olive brown (2.5Y
5/4) moist; massive; soft, friable, nonsticky and
nonplastic; common very fine and few fine and
medium roots; many very fine interstitial pores and
common very fine tubular pores; disseminated lime;
electrical conductivity is 120 millimhos per
centimeter; exchangeable sodium percentage is 59;
strongly effervescent; strongly alkaline; abrupt
smooth boundary.

C3saca—a33 to 38 inches; light brownish gray (2.5Y 6/2)
fine sandy loam, dark grayish brown (2.5Y 4/2)
moist; weak very fine subangular blocky structure;
slightly hard, friable, nonsticky and nonplastic;
common very fine and few fine and medium roots;
few very fine interstitial pores and common very fine
tubular pores; disseminated lime; electrical
conductivity is 120 millimhos per centimeter;
exchangeable sodium percentage is 58; strongly
effervescent; strongly alkaline; abrupi smooth
boundary.

IlA1sab——38 to 46 inches; dark gray (10YR 4/1) clay
loam, very dark gray (10YR 3/1) moist; strong
medium subangular blocky structure; very hard, very
firm, sticky and plastic; common very fine and few
fine and medium roots; common very fine tubular
pores; disseminated lime; electrical conductivity is
80 millimhos per centimeter; exchangeable sodium
percentage is 57; slightly effervescent; moderately
alkaline; abrupt smooth boundary.

IC4saca—46 to 52 inches; grayish brown (2.5Y 5/2)
sandy loam, very dark grayish brown (2.5Y 3/2)
moist; massive; hard, very friable, nonsticky and
nonplastic; few very fine roots; common very fine
interstitial pores; disseminated lime; electrical
conductivity is 70 millimhos per centimeter;
exchangeable sodium percentage is 63; violently
effervescent; strongly alkaline; clear wavy boundary.

llIC5saca—52 to 60 inches; light olive gray (5Y 6/2)
sandy loam, olive gray (5Y 5/2) moist; massive;
hard, friable, nonsticky and nonplastic; few very fine
roots; few very fine interstitial pores; lime in many
fine irregularly shaped soft masses; electrical
conductivity is 70 millimhos per centimeter;
exchangeable sodium percentage is 64; violently
effervescent; strongly alkaline.

The control section is moist all year in most years
and is saturated from December to March in some
years. Organic matter content is 0.1 to 0.6 percent in the
A horizon and decreases irregularly with increasing
depth. Most horizons have 2.0 to 8.4 percent soluble
salts in native and partially reclaimed pedons.
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The A horizon has dry color of 2.5Y 5/2, 6/2, or 7/2
or of 5Y §/1, 5/2, or 6/2, and it has moist color of 2.5Y
3/2 or 4/2 or of 5Y 4/1 or 4/2. This horizon is mildly
alkaline to very strongly alkaline. It is noneffervescent to
moderately effervescent.

The C horizon has dry color of 2.5Y 6/2 or 7/2 or of
5Y 6/2, and it has moist color of 2.5Y 4/2 or 5/2 or of
5Y 5/3. Moist mottles are faint to prominent and have
color of 10YR 4/6, 2.5Y 5/4 or 6/4, 5Y 4/2, N 5/0, or
5B 6/1. It is sandy loam, fine sandy loam, or (less
commonly) coarse sandy loam. Buried horizons, where
present, are thin and range from sand to clay. The lower
part of the C horizon has 0 to 10 percent durinodes. This
horizon is moderately alkaline to very strongly alkaline.

Cajon Series

The Cajon series consists of very deep, somewhat
excessively drained soils on alluvial fans. These soils
formed in alluvium derived dominantly from igneous and
sedimentary rock. Slope ranges from 0 to 1 percent.

Soils of the Cajon series are mixed, thermic Typic
Torripsamments.

Typical pedon of Cajon sandy loam; about 50 feet
west of Lakeside Ditch and 1,000 feet south of Houston
Avenue; 1,640 feet north and 50 feet west of the center
ofsec. 7, T.19S,,R. 22 E,

Ap—0 to 11 inches; pale brown (10YR 6/3) sandy loam,
about (10YR 4/3) moist; massive; soft, very friable,
nonsticky and nonplastic; common very fine roots;
many very fine interstitial pores; mildly alkaline;
abrupt smooth boundary.

C1—11 to 60 inches; pale brown (10YR 6/3) loamy
sand, very dark grayish brown (10YR 3/2) moist;
massive; soft, very friabie, nonsticky and nonplastic;
few very fine roots; many very fine interstitial pores;
moderately alkaline; abrupt smooth boundary.

[IC2—60 to 70 inches; light brownish gray (10YR 6/2)
sand, brown (10YR 4/3) moist; single grain; loose,
nonsticky and nonplastic; many very fine interstitial
pores; mildly alkaline.

The part of the profile between depths of 10 and 30
inches is dry from mid-March to mid-December and is
not continuously moist for 90 days in winter.

The A horizon has dry color of 2.5Y 6/2 or of 10YR
6/2 or 6/3, and it has moist color of 2.5Y 4/2 or of
10YR 4/2 or 4/3.

The C horizon has dry color of 2.5Y 6/2 or of 10YR
6/2 or 6/3, and it has moist color of 2.5Y 4/2 or of
10YR 4/2, 4/3, 4/4, 3/2, or 3/3. It is mildly alkaline or
moderately alkaline.

Cajon soils in this survey area do not contain lime and
therefore are outside the range for the series. This
difference, however, does not significantly affect their
use and management.

97

Cantua Series

The Cantua series consists of deep, somewhat
excessively drained soils on hills. These soils formed in
residuum derived dominantly from sandstone. Slope
ranges from 5 to 50 percent.

Soils of the Cantua series are coarse-loamy, mixed,
nonacid, thermic Typic Torriorthents.

Typical pedon of Cantua coarse sandy loam, 15 to 30
percent slopes; in Kettleman Hills, about 2.25 miles east
of the intersection of Highways 41 and 33; in the SW1/4
NE1/4SE1/4 of sec. 27, T. 23 S., R. 18 E.

A1—0 to 1 inch; grayish brown (2.5Y 5/2) coarse sandy
loam, dark grayish brown (2.5Y 4/2) moist;
moderate thin platy structure; soft, very friable,
nonsticky and nonplastic; many fine roots; many fine
interstitial pores and many fine tubular pores; slightly
acid; abrupt smooth boundary.

C1—1 to 55 inches; light brownish gray (2.5Y 6/2)
coarse sandy loam, dark grayish brown (2.5Y 4/2)
moist; massive; soft, very friable, nonsticky and
nonplastic; common fine roots; many fine interstitial
pores and common fine tubular pores; neutral;
abrupt wavy boundary.

C2r—55 inches; light brownish gray (2.5Y 6/2), soft,
calcareous sandstone.

Depth to weathered sandstone is 40 to 60 inches or
more. The part of the profite between depths of 8 and 24
inches is dry from mid-March to January. The profile is
moist in some or all parts for 60 to 80 consecutive days.

The A horizon has dry color of 2.5Y 5/2 or 6/4 or of
10YR 6/3, and it has moist color of 2.5Y 4/2 or 10YR
4/3. This horizon commonly is platy, but in some pedons
it is massive. It is slightly acid or neutral.

The C horizon has dry color of 2.5Y 6/2 or 6/4, and it
has moist color of 2.5Y 4/2 or 4/4 or of 10YR 4/2 or
4/3. It is neutral or mildly alkaline.

Carollo Series

The Carollo series consists of moderately deep, well
drained, saline-alkali soils on hilis.These soils formed in
residuum derived dominantly from shale. Slope ranges
from 5 to 20 percent.

Soils of the Carolio series are fine, montmorillonitic,
thermic Typic Natrargids.

Typical pedon of Carolio clay loam, 5 to 20 percent
slopes; about 2 miles north of the Kern County line,
about 480 feet east of 25th Avenue and 90 feet north of
fence line; in the SE1/4SW1/4SE1/4 of sec. 22, T. 24
S, R.19E.

A1sa—0 to 2 inches; pale brown (10YR 6/3) clay loam,
brown (10YR 4/3) moist; strong medium subangular
blocky structure; hard, friable, slightly sticky and
plastic; many very fine roots; common very fine
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tubular pores and common very fine interstitial
pores; common fine gypsum crystals; electrical
conductivity is 18 millimhos per centimeter;
exchangeable sodium percentage is 28; neutral;
abrupt smooth boundary.

B21tcssa—2 to 6 inches; yellowish brown (10YR 5/4)
clay, brown (10YR 4/3) moist; strong medium
columnar structure parting to strong coarse
subangular blocky; very hard, firm, sticky and very
plastic; many very fine roots; common very fine
tubular pores and common very fine interstitial
pores; few moderately thick clay films in pores and
on peds; common fine gypsum crystals; electrical
conductivity is 38 millimhos per centimeter;
exchangeable sodium percentage is 38; mildly
alkaline; abrupt wavy boundary.

B22tcssa—6 to 11 inches; yellowish brown (10YR 5/4)
clay, brown (10YR 4/3) moist; strong coarse
subangular blocky structure; extremely hard, firm,
sticky and very plastic; few very fine roots; few very
fine tubular pores and common very fine interstitial
pores; few moderately thick clay films in pores and
on peds; many fine gypsum crystals; electrical
conductivity is 40 millimhos per centimeter;
exchangeable sodium percentage is 40; mildly
alkaline; abrupt smooth boundary.

B23tcssa—11 to 19 inches; brown (10YR 5/3) clay,
brown (10YR 4/3) moist; weak medium subangular
blocky structure; extremely hard, firm, sticky and
very plastic; few very fine interstitial pores; many
thick clay films on peds; common fine gypsum
crystals; a 0.5 inch layer of clear gypsum overlies
the C horizon; electrical conductivity is 40 millimhos
per centimeter; exchangeable sodium percentage is
40; neutral; abrupt wavy boundary.

C1cssa——19 to 32 inches; variegated olive gray (5Y 5/2)
and very dark gray (N 3/0) clay loam, olive gray (5Y
4/2) and very dark gray (N 3/0) moist; common fine
prominent yellowish brown (10YR 5/8, dry or moist)
mottles; massive; slightly hard, very friable, sticky
and plastic; common very fine interstitial pores;
common fine gypsum crystals; electrical conductivity
is 45 millimhos per centimeter; exchangeable
sodium percentage is 42; neutral; abrupt wavy
boundary.

C2r—32 inches; variegated light olive gray (5Y 6/2) and
very dark gray (N 3/0) highly fractured shale, olive
gray (5Y 4/2) and very dark gray (N 3/0) moist;
common fine prominent brownish yellow (10YR 6/8)
mottles, yellowish brown (10YR 5/8) moist; hard,
firm; shale slakes in water.

Depth to paralithic contact is 20 to 40 inches. The
moisture control section is dry in all parts from May
through December. The profile has very high levels of
salinity, and electrical conductivity is 15 to 50 millimhos
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per centimeter throughout. Salinity commonly increases
with depth.

The A horizon has dry color of 10YR 5/2, 5/4, or 6/3,
and it has moist color of 10YR 4/2, 4/3, 5/2, or 5/3.
This horizon is neutral or mildly alkaline.

The B2t horizon has dry color of 10YR 5/3, 5/4, 6/2,
6/3, or 6/4, and it has moist color of 10YR 4/2, 4/3,
5/2,5/3, or 5/4. It is clay or silty clay and averages 40
to 60 percent clay. This horizon has accumulations of
calcium sulfate in excess of 2 percent. The
exchangeable sodium percentage ranges from 15 to 40.
Reaction is neutral to moderately alkaline.

The C1 horizon has dry color of 10YR 6/3 or 6/4, of
5Y 5/2, or of N 3/0, and it has moist color of 10YR 5/3
or 5/4, of 5Y 4/2, or of N 3/0. Mottles are not present in
all pedons. The layer of clear, highly fractured, crystalline
gypsum 1/8 to 1/2 inch thick that overlies the C horizon
is not present in all pedons. Reaction is neutral to
moderately alkaline.

Corona Series

The Corona series consists of very deep, moderately
well drained soils on alluvial fans. These soils formed in
alluvium derived dominantly from igneous and
sedimentary rock. Slope ranges from 0 to 2 percent.

Soils of the Corona series are fine-loamy, mixed,
thermic Pachic Argixerolis.

Typical pedon of Corona silt loam; in an old walnut
orchard, about 0.4 mile south of Dover Avenue and 30
feet west of 9th Avenue; in the SE1/4SE1/4NE1/4 of
sec. 31, T.17 S.,R. 22 E.

A1p—0 to 7 inches; gray (10YR 5/1) silt loam, very dark
gray (10YR 3/1) moist; moderate coarse subangular
blocky structure; slightly hard, firm, slightly sticky
and slightly plastic; many fine and medium roots;
common fine tubular pores; disseminated lime;
slightly effervescent; moderately alkaline; abrupt
wavy boundary.

A12—7 to 25 inches; grayish brown (10YR 5/2) silt
loam, very dark gray (10YR 3/1) moist; common fine
distinct dark brown (7.5YR 3/2, moist) mottles;
moderate coarse subangular blocky structure; hard,
firm, slightly sticky and slightly plastic; common fine
and medium roots; common very fine and fine
tubular pores; disseminated lime; slightly
effervescent; mildly alkaline; abrupt smooth
boundary.

B2it—25 to 34 inches; gray (10YR 5/1) silty clay loam,
very dark gray (10YR 3/1) moist; moderate medium
subangular blocky structure; very hard, firm, sticky
and plastic; common very fine and fine roots; thin
clay films in pores and on peds; few rounded
manganese concretions 0.5 to 2 millimeters in
diameter; fime in common fine seams; slightly
effervescent; mildly alkaline; abrupt wavy boundary.
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B22t—34 to 42 inches; grayish brown (10YR 5/2) silty
clay loam, very dark gray (10YR 3/1) and dark
brown (10YR 3/3) moist; moderate medium
subangular blocky structure; very hard, firm, sticky
and plastic; few fine roots; many very fine and fine
tubular pores; few thin clay films in pores and on
peds; few rounded manganese concretions 0.5 to 2
millimeters in diameter; lime in common fine seams;
slightly effervescent; mildly alkaline; abrupt wavy
boundary.

B3tca—42 to 55 inches; pale brown (10YR 6/3) loam,
dark brown (10YR 3/3) moist; massive; very hard,
firm, sticky and plastic; few fine roots; many very
fine and fine tubular pores; few thin clay films in
pores and on peds; lime in common fine seams;
strongly effervescent; mildly alkaline; abrupt smooth
boundary.

C1—55 to 64 inches; light yellowish brown (10YR 6/4)
sandy loam, dark brown (10YR 4/3) moist; massive;
very hard, friable, sticky and plastic; many very fine
and fine tubular pores; neutral; abrupt smooth
boundary.

C2—64 to 76 inches; light yellowish brown (10YR 6/4)
sandy loam, dark brown (10YR 3/3) moist; massive;
hard, very friable, slightly sticky and slightly plastic;
many very fine and fine tubular pores; neutral.

The part of the profile between depths of 6 and 18
inches is usually moist in all parts from January 1 to April
15. It is dry in all parts from July 15 to mid-November.
The organic matter content is more than 1 percent to a
depth of 25 inches, and it decreases regularly with
increasing depth.

The A horizon has dry color of 10YR 5/1, 5/2, or 4/2,
and it has moist color of 10YR 3/1 or 3/2.

The B2t horizon has dry color of 10YR 5/1 or 56/2,
and it has moist color of 10YR 3/1 or 3/2. It is mildly
alkaline or moderately alkaline and is slightly
effervescent or strongly effervescent. It is 27 to 35
percent clay.

The C horizon has dry color of 10YR 6/4 or 5/4, and
it has moist color of 10YR 3/3, 4/3, or 4/4. It is loam or
sandy loam. It is neutral or mildly alkaline.

Delgado Series

The Delgado series consists of shallow, somewhat
excessively drained soils on hills. These soils formed in
residuum derived dominantly from sandstone or shale.
Slope ranges from 5 to 30 percent.

Soils of the Delgado series are loamy, mixed
(calcareous), thermic Lithic Torriorthents.

Typical pedon of Delgado sandy loam, 5 to 15 percent
slopes; in the Pyramid Hills, about 0.5 mile east of
Highway 41 and 1 mile northeast of the Fire Lookout
Station: in the SW1/4NW1/4SE1/4 of sec. 6, T. 24 S,,
R. 18 E.
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A1—0 to 1.5 inches; light brownish gray (2.5Y 6/2)
sandy loam, dark grayish brown (2.5Y 4/2) moist;
massive; soft, friable, nonsticky and nonplastic;
many very fine roots; many very fine interstitial
pores; neutral; abrupt smooth boundary.

C—1.5 to 10 inches; light brownish gray (2.5Y 6/2)
sandy loam, dark grayish brown (2.5Y 4/2) moist,
massive; soft, friable, nonsticky and nonplastic;
common very fine roots; many very fine interstitial
pores; disseminated lime; slightly effervescent;
moderately alkaline; abrupt wavy boundary.

R—10 inches; pink (5YR 7/3) hard laminar lime coatings
1 to 2 millimeters thick underlain by white (2.5Y 8/2)
relatively unweathered feldspathic calcareous
sandstone that does not slake in water; cracks at 4-
to 8-inch intervals; cracks are free of soil; no roots
in cracks.

Depth to lithic contact ranges from 7 to 20 inches. The
profile is dry immediately above the lithic contact from
March through January and is not moist for as long as
60 consecutive days in winter. It is O to 35 percent rock
fragments 2 millimeters to 10 inches in size.

The A horizon has dry color of 2.5Y 6/2 or 7/2, and it
has moist color of 2.5Y 4/2 or 5/2. It commonly is
massive but has strong medium platy or subangular
blocky structure in some pedons. It is neutral to
moderately alkaline.

The C horizon has dry color of 2.5Y 6/2, 6/4, or 7/2,
and it has moist color of 2.5Y 4/2, 4/4, or 6/2. It is
sandy loam or fine sandy loam and is gravelly in some
pedons. It commonly is massive but has strong medium
subangular blocky structure in some pedons. Lime is
disseminated or is in seams.

Excelsior Series

The Excelsior series consists of very deep, well
drained, saline-alkali soils on alluvial fans. These soils
formed in alluvium derived dominantly from igneous and
sedimentary rock. Slope ranges from 0 to 1 percent.

Soils of the Excelsior series are coarse-loamy, mixed
(calcareous), thermic Typic Torrifluvents.

Typical pedon of Excelsior sandy loam; about 1,500
feet west of Highway 43 and 250 feet south of lona
Avenue; 1,500 feet west and 250 feet south of the
northeast corner of sec. 17, T. 19 S,, R. 22 E.

Ap—O0 to 8 inches; light brownish gray (10YR 6/2) sandy
loam, dark grayish brown (10YR 4/2) moist;
massive; slightly hard, very friable, nonsticky and
nonplastic; many very fine roots; many very fine
interstitial pores; moderately alkaline; abrupt smooth
boundary.

C1—8 to 20 inches; light brownish gray (10YR 6/2)
sandy loam, dark grayish brown (10YR 4/2) moist;
massive; slightly hard, very friable, nonsticky and
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nonplastic; common very fine roots; many very fine
interstitial pores; disseminated lime; slightiy
effervescent; strongly alkaline; abrupt smooth
boundary.

[1IC2—20 to 26 inches; pale brown (10YR 6/3) loamy
sand, dark brown (10YR 4/3) moist; massive;
slightly hard, very friable, nonsticky and nonplastic;
few very fine roots; many very fine interstitial pores;
disseminated lime; strongly effervescent; strongly
alkaline; clear smooth boundary.

IIIC3—26 to 60 inches; light gray (10YR 7/2) silt loam,
grayish brown (10YR 5/2) moist; moderate coarse
subangular blocky structure parting to moderate
medium subangular blocky; hard, friable, slightly
sticky and slightly plastic; common very fine and few
fine roots; common very fine and fine tubular pores;
disseminated lime; strongly effervescent; very
strongly alkaline.

The part of the profile between depths of 8 and 20
inches is dry in all parts from April through December
and is not continuously moist for 90 consecutive days.
The organic matter content is less than 1 percent at the
surface, and it decreases irregularly with increasing
depth. The profile typically is saline-alkali in some part.

The A horizon has dry color of 10YR 5/2, 7/2, or 6/2
or of 2.5Y 6/2, and it has moist color of 10YR 5/2 or
4/2 or of 2.5Y 4/2. This horizon ranges from
noneffervescent to strongly effervescent. It is moderately
alkaline or strongly alkaline.

The C horizon has dry color of 10YR 6/3, 7/2, or 6/2
or of 2.5Y 7/2, 6/2, or 7/4, and it has moist color of
10YR 4/3, 4/2, or 5/2 or of 2.5Y 4/2,5/2, or 5/4. Few
fine distinct mottles with moist color of 10YR 5/6 or 4/4
are present in the lower part of the C horizon in some
pedons. This horizon is stratified sandy loam, loamy
sand, silt loam, and loam. It ranges from slightly
effervescent to strongly effervescent. The lime is
disseminated or is in filaments or concretions. The lIIC
horizon has exchangeable sodium percentage of 15 to
80.

Garces Series

The Garces series consists of very deep, well drained,
saline-alkali soils on alluvial fans. These soils formed in
alluvium derived dominantly from granite. Slope ranges
from O to 2 percent.

Soils of the Garces series are fine-loamy, mixed,
thermic Typic Natrargids.

Typical pedon of Garces loam; about 0.3 mile north of
Kent Avenue; 1,200 feet south and 500 feet east of the
center of sec. 35, T. 19 S,, R. 22 E.

A1—0 to 1 inch; gray (10YR 5/1) fine sandy loam, very
dark gray (10YR 3/1) moist; moderate thin platy
structure; slightly hard, very friable, slightly sticky
and slightly plastic; many very fine roots; many very

Soil Survey

fine tubular and interstitial pores; neutral; abrupt
smooth boundary.

A21—1 to 4 inches; light gray (10YR 7/2) loam, grayish
brown (10YR 5/2) moist; strong very thick platy
structure; hard, friable, slightly sticky and slightly
plastic; many very fine roots concentrated on the
upper boundary of the horizon; many very fine
tubular and interstitial pores; neutral; abrupt wavy
boundary.

A22—4 to 9 inches; light gray (10YR 7/1) loam, dark
grayish brown (10YR 4/2) moist; strong very coarse
prismatic structure; hard, very friable, sticky and
slightly plastic; many very fine roots concentrated on
the upper boundary of the horizon; many very fine
tubular and interstitial pores; disseminated lime;
slightly effervescent; very strongly alkaline; clear
wavy boundary.

B2tca—9 to 17 inches; gray (10YR 5/1) clay loam, very
dark grayish brown (10YR 3/2) moist; strong
medium prismatic structure; hard, firm, sticky and
plastic; many very fine roots; many very fine tubular
and interstitial pores; continuous thick ciay films on
peds and in pores; lime is disseminated and is
segregated in few fine irregularly shaped soft
masses; strongly effervescent; very strongly alkaline;
clear wavy boundary.

B3tca—17 to 22 inches; grayish brown (10YR 5/2)
sandy clay loam, dark grayish brown (10YR 4/2)
moist; moderate medium prismatic structure; hard,
firm, sticky and plastic; few very fine roots; many
very fine tubular and interstitial pores; many
moderately thick clay films on peds and in pores;
lime is disseminated and is segregated in many
medium irregularly shaped soft masses; violently
effervescent; very strongly alkaline; clear wavy
boundary.

Cica—22 to 37 inches; light gray (2.5Y 7/2) sandy loam,
grayish brown (2.5Y 5/2) moist; weak medium
subangular blocky structure; hard, friable, sticky and
plastic; common very fine tubular pores and many
very fine interstitial pores; few thin clay films on
peds; lime is disseminated and is segregated in
many medium irregularly shaped soft masses;
violently effervescent; very strongly alkaline; clear
smooth boundary.

C2ca—37 to 46 inches; pale yellow (2.5Y 7/4) coarse
sandy loam, dark grayish brown (2.5Y 4/2) moist;
common fine and medium distinct yellowish brown
(10YR 5/8) mottles, dark yellowish brown (10YR
4/4) moist; massive; hard, very friable, nonsticky
and nonplastic; common very fine tubular pores and
many very fine interstitial pores; lime is disseminated
and is segregated in many medium irregularly
shaped soft masses; strongly effervescent; very
strongly alkaline; abrupt smooth boundary.

C3ca—46 to 55 inches; light gray (2.5Y 7/2) sandy clay
loam, dark grayish brown (2.5Y 4/2) moist; few fine
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distinct yellowish brown (10YR 5/6) mottles, dark
yellowish brown (10YR 4/4) moist; massive; hard,
very friable, sticky and plastic; few very fine tubular
pores and many very fine interstitial pores; lime is
disseminated and is segregated in many medium
irregularly shaped soft masses; strongly
effervescent; very strongly alkaline; abrupt smooth
boundary.

C4—55 to 60 inches; very pale brown (10YR 7/3) fine
sandy loam, brown (10YR 5/3) moist; few fine and
medium distinct yellowish brown (10YR 5/6) mottles,
dark yellowish brown (10YR 4/4) moist; massive;
hard, very friable, nonsticky and nonplastic; common
very fine tubular pores and many very fine interstitial
pores; disseminated lime; strongly effervescent; very
strongly alkaline.

The part of the profile between depths of 4 and 12
inches is dry in all parts from April 1 until January 1 and
is moist in some or all parts for only as long as 60 to S0
consecutive days from January through March. Organic
matter content is less than 0.5 percent.

The A horizon has dry color of 10YR 5/1, §/2, 6/2,
7/1, or 7/2 or of 2.5Y 5/2 or 6/2, and it has moist color
of 10YR 3/1, 3/2, 4/2, or 5/2 or of 2.5Y 4/2.

The B horizon has dry color of 10YR 5/1, 5/2, 6/3, or
7/2 or of 2.5Y 5/2, and it has moist color of 10YR 3/2,
4/2,5/2, or 5/3 or of 2.5Y 3/2. It ranges from
noneffervescent to violently effervescent. The lime is
disseminated or in soft masses. The horizon is
moderately alkaline to very strongly alkaline.

The C horizon has dry color of 2.5Y 5/2,6/2, 7/2, or
7/4 or of 10YR 6/3 or 7/3, and it has moist color of
2.5Y 3/2,4/2,5/2, or 5/4 or of 10YR 4/3 or 5/3.
Texture ranges from coarse sandy loam to clay loam.
The horizon ranges from noneffervescent to violently
effervescent. The lime is disseminated or is in soft
masses. The horizon is moderately alkaline to very
strongly alkaline.

Gaviota Series

The Gaviota series consists of shallow, well drained
soils on mountains. These soils formed in residuum
derived dominantly from sandstone. Slope ranges from
50 to 75 percent.

Soils of the Gaviota series are loamy, mixed, nonacid,
thermic Lithic Xerorthents.

Typical pedon of Gaviota loam, 50 to 75 percent
slopes; about 250 feet west of the ranch house; 600 feet
south and 350 feet west of the northeast corner of sec.
23, T.24S.,R. 16 E.

A1—0 to 2 inches; light yellowish brown (10YR 6/4)
loam, very dark grayish brown (10YR 3/2) moist;
strong medium subangular blocky structure parting
to strong fine granular; slightly hard, very friable,
nonsticky and slightly plastic; many very fine and
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fine roots; many very fine interstitial pores; neutral;
abrupt wavy boundary.

C—2 to 12 inches; light yellowish brown (10YR 6/4)
loam, dark brown (10YR 3/3) moist; massive;
slightly hard, very friable, slightly sticky and slightly
plastic; many very fine, fine, and medium roots;
many very fine interstitial pores; neutral; abrupt
smooth boundary.

R—12 inches; dark gray (5Y 4/1) highly fractured fine-
grained sandstone.

Depth to lithic contact ranges from 10 to 20 inches.
The profile becomes moist below a depth of 6 inches in
November or December and remains moist all the time
in some or all parts below a depth of 6 inches until April
or May. The soil temperature is more than 41 degrees F.
The profile is less than 1 percent organic matter.

The A horizon has dry color of 10YR 5/4, 6/2, or 6/4,
and it has moist color of 10YR 3/2, 4/2, or 4/3.

The C horizon has dry color of 10YR 5/4 or 6/4, and
it has moist color of 10YR 3/3, 4/2, or 4/3.

Gepford Series

The Gepford series consists of very deep, poorly
drained, saline-alkali soils on flood plains and in basins.
These soils formed in alluvium derived dominantly from
igneous and sedimentary rock. Slope ranges from O to 1
percent.

Soils of the Gepford series are fine, montmorillonitic,
thermic Vertic Haplaquolls.

Typical pedon of Gepford clay, partially drained; about
800 feet west of the North Fork Kings River and 60 feet
north of Grangeville Boulevard; in the
SE1/4SE1/4SW1/4 of sec. 22, T. 18 S, R. 19 E.

A1p—O0 to 12 inches; gray (5Y 5/1) clay, very dark gray
(5Y 3/1) moist; few fine distinct pale olive (8Y 6/3)
and dark yellowish brown (10YR 4/4) mottles, olive
(5Y 5/3) and dark yellowish brown (10YR 4/4)
moist; strong very coarse prismatic structure parting
to strong coarse and medium angular blocky; hard,
very firm, sticky and plastic; many very fine and few
fine roots; common very fine tubular pores and
many very fine interstitial pores; lime is disseminated
and in few fine irregularly shaped soft masses;
strongly effervescent; mildly alkaline; abrupt smooth
boundary.

A12g—12 to 25 inches; variegated gray (5Y 5/1), dark
gray (5Y 4/1), and gray (N 5/0) clay, dark olive gray
(5Y3/2), dark gray (5Y 4/1), and black (5Y 2.5/1)
moist; common medium distinct greenish gray (5G
6/1) and few fine distinct light olive brown (2.5Y
5/4) mottles, greenish gray (5G 5/1) and light olive
brown (2.5Y 5/4) moist; moderate very coarse
prismatic structure; cracks 1.5 inches wide to a
depth of 19 inches; hard, firm, sticky and very
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plastic; many very fine and common fine roots;
common very fine tubular pores and many very fine
interstitial pores; lime is disseminated and in few
irregularly shaped soft masses; strongly
effervescent; moderately alkaline; abrupt smooth
boundary.

C1g—25 to 30 inches; olive (5Y 5/3) clay, olive (5Y 4/3)
moist; many fine faint and distinct very dark gray (5Y
3/1) and olive (5Y 5/4) mottles, black (5Y 2.5/1)
and dark yellowish brown (10YR 3/4) moist;
massive; hard, firm, very sticky and very plastic;
pressure faces; many very fine tubular pores; lime is
disseminated and in few fine irregularly shaped soft
masses; slightly effervescent; moderately aikaline;
abrupt smooth boundary.

C2g—30 to 38 inches; light gray (5Y 6/1) clay, dark gray
(5Y 4/1) moist; many fine faint pale olive (5Y 6/3)
mottles, olive (5Y 4/3) moist; massive; very hard,
firm, sticky and very plastic; pressure faces; many
very fine tubular pores; lime is disseminated and in
few fine irregularly shaped soft masses and
common medium very hard nodules; slightly
effervescent; moderately alkaline; abrupt smooth
boundary.

1IC3g—38 to 54 inches; light olive gray (5Y 6/2) clay
loam, gray (5Y 5/1) moist; many fine distinct light
yellowish brown (2.5Y 6/4) and few fine distinct
brown (7.5YR 5/4) and grayish brown (10YR §/2)
mottles, light olive brown (2.5Y 5/4), dark brown
(7.5YR 4/4), and very dark grayish brown (10Y 3/2)
moist; massive; very hard, firm, sticky and plastic;
pressure faces; many very fine interstitial pores; lime
is disseminated and in common medium very hard
nodules; slightly effervescent; moderately alkaline;
abrupt smooth boundary.

INC4g—54 to 60 inches; pale yellow (5Y 7/3) light clay
loam, olive (5Y 5/3) moist; few fine distinct light gray
(5Y 6/1) and pale yellow (2.5Y 7/4) mottles, gray
{5Y 5/1) and light olive brown {(2.5Y 5/4) moist;
massive; very hard, friable, sticky and plastic; many
very fine interstitial pores; lime is disseminated and
in common medium very hard nodules; slightly
effervescent; moderately atkaline.

The control section is moist in some part all
of the time and is saturated for as long as 4 months.
Average clay content of the 10- to 40-inch control
section is 50 to 60 percent. Organic matter content is 1
to 2 percent in the A horizon, and it decreases irregularly
with increasing depth. The solum ranges from 23 to 27
inches in thickness. Calcium carbonate content is 2 to 3
percent in the A horizon and 9 to 15 percent in the lower
horizons. Conductivity of the saturation extract ranges
from 4 to 16 millimhos per centimeter;.

The A horizon has dry color of 5Y 4/1, 5/1, or 5/2 or
of N 5/0, and it has moist color of 5Y 2/1, 2.5/1, 3/1,
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3/2, or 4/1 or of N 5/0. Moist values are 3 or less in the
upper 11 inches of the horizon.

The C horizon has dry color of 5Y 5/3, 6/1, 6/2, 7/1,
7/3, or 8/1, and it has moist color of 5Y 3/1, 3/2, 4/1,
4/2, 4/3, 5/1, 5/2, or 5/3. Mottles have moist color of
7.5YR 4/4, of 10YR 3/2, 3/4, 3/6, 4/4, or 4/6, of 2.5Y
4/4 or 5/4, of 5Y 2.5/1, 4/3, 4/4, 5/1, 5/3, or 6/3, of
5GY 5/1, of 5G 5/1, or of N 5/0. It is clay or silty clay in
the upper part and sand to clay loam in the lower part. It
is mildly alkaline or moderately alkaline. Hard lime
nodules are few or common.

Goldberg Series

The Goldberg series consists of very deep, somewhat
poorly drained, saline-alkali soils on alluvial plains and
flood plains. These soils formed in alluvium derived
dominantly from igneous and sedimentary rock. Slope
ranges from O to 2 percent.

Soils of the Goldberg series are fine, montmorillonitic,
thermic Typic Natraquolls.

Typical pedon of Goldberg loam, partially drained;
about 1.6 miles south of Hanford-Armona Road and 1.5
miles west of 19th Avenue; about 825 feet south and 25
feet west of the center of sec. 8, T. 19 S., R. 20 E.

A1—0 to 4 inches; gray (5Y 5/1) loam, very dark gray
(8Y 3/1) moist; few fine distinct olive (5Y 4/3, moist)
mottles; moderate medium subangular blocky
structure; slightly hard, friable, sticky and plastic;
many very fine roots; common very fine tubular and
interstitial pores; few colloidal stains on peds;
electrical conductivity is 1.1 millimhos per
centimeter; exchangeable sodium percentage is 4;
neutral; clear wavy boundary.

B1t—4 to 16 inches; gray (5Y 5/1) clay loam, very dark
gray (5Y 3/1) moist; few fine distinct dark gray (5Y
4/1) and olive (5Y 5/3) mottles, black (5Y 2.5/1)
and olive (5Y 4/3) moist; moderate coarse angular
blocky structure; hard, friable, sticky and plastic;
many very fine roots concentrated along vertical
taces of peds and common fine roots in peds;
common very fine tubular pores and many very fine
interstitial pores; common thin clay films on peds
and in pores; black (N 2/0) continuous colloidal
stains on faces of peds; disseminated lime; electrical
conductivity is 5.4 millimhos per centimeter;
exchangeable sodium percentage is 7; slightly
effervescent; mildly alkaline; abrupt wavy boundary.

B21t—16 to 24 inches; gray (5Y 5/1) clay loam, very
dark gray (5Y 3/1) moist; few fine distinct olive (5Y
5/3) and dark gray (5Y 4/1) motties, olive (5Y 4/3)
and black (5Y 2.5/1) moist; moderate coarse
prismatic structure; hard, friable, sticky and plastic;
many very fine roots concentrated along vertical
faces of peds and common fine roots in peds; many
very fine tubular and interstitial pores; common
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moderately thick clay films on peds and in pores;
many black (N 2/0) colloidal stains on peds;
disseminated lime; few fine gypsum crystals;
electrical conductivity is 8.5 millimhos per
centimeter; exchangeable sodium percentage is 17;
slightly effervescent; moderately alkaline; abrupt
wavy boundary.

B22tca—24 to 32 inches; variegated gray (5Y 5/1) and
dark gray (5Y 4/1) clay, dark gray (5Y 4/1) moist;
few fine distinct olive (5Y 5/3) mottles, olive (5Y
4/3) moist; moderate coarse prismatic structure;
hard, friable, sticky and plastic; many very fine roots;
many very fine tubular pores; few thin clay films on
peds and in pores; many pressure faces; many
black (N 2/0) colloidal stains on peds; lime is
disseminated and in few fine irregularly shaped soft
masses; electrical conductivity is 4.5 millimhos per
centimeter; exchangeable sodium percentage is 20;
slightly effervescent; moderately alkaline; abrupt
wavy boundary.

B3tg—32 to 44 inches; olive gray (5Y 5/2) clay, olive
gray (5Y 4/2) moist; few fine distinct olive (5Y 5/3)
and dark gray (5Y 4/1) mottles, olive (5Y 4/3) and
dark greenish gray (5BG 4/1) moist; massive; very
hard, friable, sticky and plastic; few very fine roots;
few very fine tubular pores; few thin clay films in
pores; disseminated lime; electrical conductivity is 2
millimhos per centimeter; exchangeable sodium
percentage is 14; slightly effervescent; moderately
alkaline; abrupt wavy boundary.

C1g—44 to 54 inches; light olive gray (5Y 6/2) clay
loam, gray (5Y 5/1) moist; few fine distinct olive (5Y
5/3) and dark gray (5Y 4/1) mottles, olive (5§Y 5/3)
and dark greenish gray (5BG 4/1) moist; massive,
very hard, friable, slightly sticky and plastic; few very
fine roots; few very fine interstitial pores; lime is
disseminated and in few fine irregularly shaped soft
masses; electrical conductivity is 2 millimhos per
centimeter; exchangeable sodium percentage is 4,
slightly effervescent; mildly alkaline; abrupt wavy
boundary.

C2g—>54 to 60 inches; light olive gray (5Y 6/2) sandy
clay loam, olive gray (5Y 5/2) moist; few fine distinct
pale olive (5Y 6/3) and gray (5Y 6/1) mottles, olive
(5Y 4/3) and dark greenish gray (5BG 4/1) moist;
massive; hard, friable, slightly sticky and plastic; few
very fine roots; few very fine tubular and interstitial
pores; few black (N 2/0) organic stains in pores;
lime is disseminated and in common fine irregularly
shaped soft masses; electrical conductivity is 2.1
millimhos per centimeter; exchangeable sodium
percentage is 1; strongly effervescent; mildly
alkaline.

Unless the soils are artificially drained, the profile is
saturated in some or all parts most of the year. Most of
the profile is typically saline-alkali. Organic matter
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content is 1 to 5 percent at the surface. The upper 10 to
15 inches of the profile has moist matrix value of 3 or
less.

The A horizon has dry color of 10YR 4/1 or of 5Y 4/1,
4/2,5/1,5/2, or 5/3, and it has moist color of 10YR 3/1
or of 5Y 2.5/1, 3/1, or 3/2. Mottles are distinct or
prominent and have moist color of 2.5Y 4/2 or 5/6 or of
5Y 4/3 or 4/4. The horizon is neutral to moderately
alkaline and is noneffervescent to violently effervescent.
It has disseminated lime.

The B2t horizon has dry color of 5Y 4/1, 4/2, 5/1, or
5/2, and it has moist color of 5Y 3/1, 3/2, 4/1, or 4/2.
Mottles are distinct or prominent and have moist color of
5Y 2.5/1, 3/1, 3/2, 4/1, 4/2, or 4/3, of 5GY 4/1, of 5G
5/1, or of 5BG 4/1. The horizon is clay loam or clay and
is 35 to 50 percent clay. It is mildly alkaline to very
strongly alkaline. It is slightly effervescent to violently
effervescent. The lime is disseminated or in soft masses.
The exchangeable sodium percentage ranges from 12 to
42, but it is 15 or more in the upper part of the horizon.

The C horizon has dry color of 5Y 6/2 or 5/2, and it
has moist color of 5Y 4/2, 4/3, 5/1, 5/2, or 5/3. Mottles
have moist color of 5Y 4/1, 4/3, 5/3, or 5/6, of 5G 4/1,
or of 5BG 4/1. The horizon is loamy sand to clay loam.
It is mildly alkaline to very strongly alkaline. It is slightly
effervescent to violently effervescent. The lime is
disseminated or in soft masses.

Grangeville Series

The Grangeville series consists of very deep,
somewhat poorly drained soils on alluvial fans and flood
plains. These soils formed in alluvium derived dominantly
from igneous rock. Slope ranges from 0 to 1 percent.

Soils of the Grangeville series are coarse-loamy,
mixed, thermic Fluvaquentic Haploxerolls.

Typical pedon of Grangeville sandy loam, saline-alkali;
about 1,400 feet east of 19th Avenue and 1,240 feet
south of Jersey Avenue; about 1,400 feet east and 1,200
feet south of the northwest corner of sec. 34, T. 19 S,,
R. 20 E.

Ap—oO0 to 6 inches; dark gray (5Y 4/1) sandy loam, very
dark gray (5Y 3/1) moist; strong coarse subangular
blocky structure parting to medium and fine
subangular blocky; hard, friable, slightly sticky and
slightly plastic; many very fine and fine roots; many
very fine and fine interstitial pores and few very fine
and fine tubular pores; disseminated lime; electrical
conductivity is 9 millimhos per centimeter;
exchangeable sodium percentage is 12; slightly
effervescent; neutral; abrupt smooth boundary.

A12—6 to 14 inches; dark gray (5Y 4/1) loam, very dark
gray (5Y 3/1) moist; moderate strong subangular
blocky structure parting to medium subangular
blocky; very hard, firm, sticky and plastic; common
very fine roots; common very fine and fine interstitial
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pores and common very fine tubular pores;
disseminated lime; electrical conductivity is 12
millimhos per centimeter; exchangeable sodium
percentage is 17; slightly effervescent; mildly
alkaline; abrupt wavy boundary.

C1—14 to 21 inches; olive gray (5Y 5/2) sandy loam,
olive gray (5Y 4/2) moist; massive; hard, very
friable, nonsticky and nonplastic; common very fine
roots; many very fine interstitial and tubular pores;
disseminated lime; electrical conductivity is 8.5
millimhos per centimeter; exchangeable sodium
percentage is 17; slightly effervescent; mildly
alkaline; clear wavy boundary.

C2—21 to 35 inches; gray (5Y 5/1) sandy loam, olive
gray (5Y 4/2) moist; common fine distinct yellowish
brown (10YR 5/6) motties, dark yellowish brown
(10YR 4/4) moist; massive; hard, very friable,
slightly sticky and nonplastic; few very fine roots;
many very fine interstitial and tubular pores;
disseminated lime; electrical conductivity is 7
millimhos per centimeter; exchangeable sodium
percentage is 15; slightly effervescent; mildly
alkaline; abrupt wavy boundary.

C3—35 to 49 inches; light olive gray (5Y 6/2) fine sandy
loam, olive gray (5Y 5/2) moist; common fine
distinct dark yellowish brown (10YR 4/6) mottles,
dark yellowish brown (10YR 3/6) moist; massive;
slightly hard, friable, slightly sticky and slightly
plastic; few very fine roots; many very fine interstitial
and tubular pores; disseminated lime; electrical
conductivity is 10 millimhos per centimeter,;
exchangeable sodium percentage is 22; slightly

effervescent; mildly alkaline; gradual wavy boundary.

C4—49 to 56 inches; pale olive (5Y 6/3) very fine sandy
loam, olive gray (5Y 5/2) moist; common fine
distinct yellowish brown (10YR 5/6) mottles, dark
yellowish brown (10YR 4/4) moist; massive; hard,
friable, slightly sticky and slightly plastic; few very
fine interstitial pores and many very fine tubular
pores; electrical conductivity is 9 millimhos per
centimeter; exchangeable sodium percentage is 22;
mildly alkaline; abrupt smooth boundary.

C5—56 to 63 inches; light olive gray (5Y 6/2) fine sandy
loam, olive gray (5Y 5/2) moist; common fine
distinct yellowish brown (10YR 5/6) mottles, dark
yellowish brown (10YR 4/4) moist; massive; slightly
hard, friable, nonsticky and slightly plastic; few very
fine interstitial pores and common very fine tubular
pores; electrical conductivity is 10 millimhos per
centimeter; exchangeable sodium percentage is 20;
neutral.

The part of the profile between depths of about 8 and
24 inches is continuously dry from May or early in June
until November or early in December. In most years the
soils are saturated within 25 to 40 inches of the surface
from about January to April. The soil temperature is
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more than 47 degrees F. Organic matter content is 1 to
2 percent in the A horizon, and it decreases irregularly
with increasing depth.

The A horizon has dry color of 5Y 4/1 or 4/2 or of
10YR 4/1, §/1, or 5/2, and it has moist color of 5Y 3/1
or 3/2 or of 10YR 2/1, 3/1, or 3/2. It is neutral to
moderately alkaline.

The C horizon has dry color of 5Y 5/1, 5/2, 6/1, 6/2,
or 6/3, of 2.5Y 7/2, or of 10YR 6/2, 6/3, 7/2, or 7/3,
and it has moist color of 5Y 4/1, 4/2, 5/1, or 5/2, of
2.5Y 4/2 or 5/2, or of 10YR 3/2, 4/2, 5/2, or 5/3.
Mottles have moist color of 10YR 3/6, 4/3, or 4/4, of
7.5YR 4/4, of 5YR 3/3, or of 2.5YR 3/6. The horizon is
stratified loamy sand to silt loam. Reaction is neutral to
strongly alkaline.

Henneke Series

The Henneke series consists of shallow, well drained
soils on hills. These soils formed in residuum derived
dominantly from serpentine. Slope ranges from 5 to 50
percent.

Soils of the Henneke series are clayey-skeletal,
serpentinitic, thermic Lithic Argixerolls.

Typical pedon of Henneke very gravelly clay loam, 15
to 50 percent slopes; in a roadcut in the
SE1/4NW1/4NE1/4 of sec. 29, T. 23 S., R. 16 E.

A1-—0 to 3 inches; dark grayish brown (10YR 4/2) very
gravelly clay loam, dark brown (7.5YR 3/2) moist;
strong medium subangular blocky structure parting
to strong fine granular; hard, friable, sticky and
plastic; many very fine roots; many very fine
interstitial pores; about 10 percent angular cobbles 3
to 10 inches in size and 35 percent angular pebbles
2 millimeters to 3 inches in size; neutral; abrupt
wavy boundary.

B1t—3 to 5 inches; dark brown (7.5YR 3/2) very gravelly
clay, dark brown (7.5YR 3/2) moist; moderate
coarse subangular blocky structure parting to
moderate fine angular blocky; hard, friable, sticky
and very plastic; many very fine and common fine
roots; many very fine interstitial pores; many thick
clay films on peds and in pores; about 10 percent
angular cobbles 3 to 10 inches in size and 35
percent angular pebbles 2 millimeters to 3 inches in
size; mildly alkaline; clear wavy boundary.

B21t—>5 to 10 inches; dark brown (7.5YR 3/2) very
gravelly clay, dark brown (7.5YR 3/2) moist;
moderate coarse subangular blocky structure parting
to moderate fine subangular blocky; hard, friable,
very sticky and very plastic; many very fine, common
fine, and few medium roots; many very fine
interstitial pores; many thick clay films on peds and
in pores; about 10 percent angular cobbles 3 to 10
inches in size and 35 percent angular pebbles 2
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millimeters to 3 inches in size; neutral; abrupt wavy
boundary.

B22t—10 to 18 inches; variegated dark brown (10YR
3/3) and brown (10YR 4/3) very gravelly clay, dark
brown (10YR 3/3) and brown (10YR 4/3) moist;
weak coarse subangular blocky structure parting to
moderate fine subangular; very hard, friable, very
sticky and very plastic; common very fine, fine, and
medium roots and few coarse roots; many very fine
interstitial pores; continuous thick clay films on peds
and in pores; about 10 percent angular cobbles 3 to
10 inches in size and 35 percent angular pebbles 2
millimeters to 3 inches in size; neutral; clear wavy
boundary.

R—18 inches; variegated pale yellow (2.5Y 8/4), very
dark gray (2.5Y 3/0), and white (2.5Y 8/0)
serpentine and other metavolcanic rock.

Depth to lithic contact is 10 to 20 inches. The profile is
5 to 15 percent cobbles and 30 to 35 percent gravel.
The part of the profile between a depth of about 5
inches and bedrock is usually moist from mid-November
through May and is dry the rest of the year. The soil
temperature is more than 41 degrees F.

The A horizon has dry color of 10YR 3/2, 4/4, or 5/2,
and it has moist color of 7.5YR 3/2 or of 10YR 2/2 or
3/1.

The B horizon has dry color of 7.5YR 3/2 or 4/4 or of
10YR 3/2, 3/3, 4/2, 4/3, or 5/6, and it has moist color
of 7.5YR 3/2 or 4/4 or of 10YR 2/2, 3/2, 3/3, 4/3, 4/4,
or 5/6. It is very gravelly clay or very gravelly clay loam.

Some pedons have a C1 horizon.

Henneke soils in this survey area have hue of 10YR,
which is outside the range for the series. This difference,
however, does not significantly affect their use and
management.

Homeland Series

The Homeland series consists of very deep, poorly
drained, saline-alkali soils on basin rims. These soils
formed in alluvium derived dominantly from igneous and
sedimentary rock. Slope ranges from 0 to 1 percent.

Soils of the Homeland series are sandy, mixed,
thermic Aeric Fluvaquents.

Typical pedon of Homeland fine sandy loam, partially
drained; about 1 mile north of Utica Avenue, 1 1/16
miles west of Wilbur Ditch, and 75 feet south of the
canal; 400 feet west and 75 feet south of the northeast
corner of sec. 11, T. 23 S, R. 20 E.

Ap—oO0 to 8 inches; light olive gray (5Y 6/2) fine sandy
loam, olive gray (5Y 4/2) moist; massive; slightly
hard, very friable, nonsticky and slightly plastic;
common very fine roots; common fine vesicular
pores and many very fine interstitial pores;
disseminated lime; electrical conductivity is 29
millimhos per centimeter; exchangeable sodium
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percentage is 58; strongly effervescent; moderately
alkaline; abrupt smooth boundary.

C1—8 to 12 inches; light gray (5Y 7/2) very fine sandy
loam, olive gray (5Y 5/2) moist; many fine distinct
white (5Y 8/2) mottles and common fine prominent
yellowish brown (10YR 5/8) mottles, pale olive (5Y
6/4) and dark yellowish brown (10YR 4/6) moist;
massive; slightly hard, very friable, nonsticky and
slightly plastic; few very fine roots; many very fine
interstitial pores; disseminated lime; electrical
conductivity is 18; exchangeable sodium percentage
is 61; strongly effervescent; moderately alkaline;
abrupt wavy boundary.

C2—12 to 15 inches; variegated light gray (5Y 7/2) and
pale yellow (5Y 8/4) sandy loam, olive (5Y 5/3) and
pale olive (5Y 6/3) moist; few fine prominent
yellowish brown (10YR 5/8) mottles, dark yellowish
brown (10YR 4/6) moist; massive; soft, very friable,
nonsticky and nonplastic; few very fine roots; many
very fine interstitial pores; disseminated lime;
electrical conductivity is 5 millimhos per centimeter;
exchangeable sodium percentage is 35; slightly
effervescent; moderately alkaline; abrupt wavy
boundary.

C3—15 to 19 inches; variegated pale yellow (5Y 8/3)
and light gray (5Y 7/2) loamy sand, pale olive (5Y
6/3) and olive gray (5Y 5/2) moist; single grain;
loose; many very fine interstitial pores; electrical
conductivity is 5.5 millimhos per centimeter;
exchangeable sodium percentage is 31; moderately
-alkaline; abrupt wavy boundary.

C4—19 to 24 inches; variegated pale yellow (5Y 8/3)
and light gray (5Y 7/2) loamy fine sand, pale yellow
(5Y 7/3) and olive (5Y 5/3) moist; massive; loose;
many very fine interstitial pores; electrical
conductivity is 6.5 millimhos per centimeter;
exchangeable sodium percentage is 33; moderately
alkaline; abrupt wavy boundary.

C5-—24 to 32 inches; variegated white (5Y 8/2) and light
gray (5Y 7/2) loamy fine sand, olive gray (5Y 5/2)
and pale yellow (5Y 7/3) moist; massive; loose;
many very fine interstitial pores; common strata of
very fine sandy loam to sandy loam 3 to 10
millimeters thick; electrical conductivity is 12
millimhos per centimeter; exchangeable sodium
percentage is 45; moderately alkaline; abrupt wavy
boundary.

C6—32 to 60 inches; variegated pale yellow (5Y 8/3)
and pale yellow (5Y 7/3) loamy fine sand, olive gray
(5Y 5/2) and pale olive (5Y 6/3) moist; massive;
loose; many very fine interstitial pores; common
strata of very fine sandy loam to sandy icam 3 to 10
millimeters thick; electrical conductivity is 18
millimhos per centimeter; exchangeable sodium
percentage is 42; moderately alkaline.
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The profile is weakly stratified. The depth to a perched
water table ranges from 2 to 4 feet. The profile is
saturated, virtually free of dissolved oxygen, some time
of the year. It typically is strongly saline-alkali but ranges
to slightly saline-alkali.

The A horizon has dry color of 5Y 6/2 or 7/2 or of
2.5Y 7/2 or 6/2, and it has moist color of 5Y 4/2 or 5/2
or of 2.5Y 4/2 or 5/2. It is strongly effervescent or
violently effervescent. The lime is disseminated.

The C horizon has dry color of 5Y 7/2, 7/3, 8/2, 8/3,
or 8/4 or of 2.5Y 5/2 or 6/2, arid it has moist color of
5Y 5/2,5/3, 6/3, or 7/3 or of 2.5Y 3/2 or 4/2. Mottles
are few to many, fine or medium, and distinct and have
moist color of 5GY 4/1, 5BG 4/1, 5Y 6/4, or 10YR 4/6.
More than 40 percent of the moist matrix colors,
between depths of 10 and 30 inches, have chroma of 3
or more when mottles are present in the C horizon.
Chroma is 2 or 3 when no mottles are present. This
horizon is dominantly loamy sand and loamy fine sand
with thin strata of very fine sandy loam, fine sandy loam,
or sandy loam. Typically, it is slightly effervescent to
strongly effervescent. Disseminated lime extends to a
depth of 15 inches. The horizon commonly is
noneffervescent below a depth of 15 inches, but lime is
present below this depth in some pedons.

Houser Series

The Houser series consists of very deep, somewhat
poorly drained, saline-alkali soils on basin rims. These
soils formed in alluvium derived dominantly from igneous
and sedimentary rock. Slope ranges from 0 to 1 percent.

Soils of the Houser series are fine, montmorillonitic
(calcareous), thermic Vertic Fluvaquents.

Typical pedon of Houser clay, partially drained; about
150 feet north of Blakeley Canal; 150 feet west and 825
feet south of the northeast corner of sec. 7, T. 23 S,, R.
20 E.

Ap—0 to 9 inches; light olive gray (5Y 6/2) clay, olive
gray (5Y 4/2) moist; moderate coarse subangular
blocky structure; extremely hard, firm, sticky and
plastic; common very fine roots; few very fine
interstitial and tubular pores; disseminated lime;
electrical conductivity is 3.5 millimhos per
centimeter; exchangeable sodium percentage is 9;
slightly effervescent; moderately alkaline; abrupt
smooth boundary.

A12sacs—9 to 20 inches; gray (5Y 6/1) clay, variegated
very dark olive gray (5Y 3/2) and olive (5Y 4/3)
moist; common fine prominent yellowish brown
(10YR 5/4) mottles, yellowish brown (10YR 5/6)
moist; moderate coarse subangular blocky structure;
extremely hard, firm, sticky and plastic; common
very fine roots; few very fine interstitial and tubular
pores; few fine black concretions; disseminated lime;
common scattered gypsum crystals; electrical
conductivity is 14 millimhos per centimeter;
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exchangeable sodium percentage is 31; slightly
effervescent; moderately alkaline; abrupt wavy
boundary.

C1sacs—20 to 23 inches; light olive gray (5Y 6/2) silt
loam, olive (5Y 5/3) moist; common fine prominent
yellowish brown (10YR 5/6) mottles, dark brown
(7.5YR 4/4) moist; massive; very hard, firm, slightly
sticky and slightly plastic; few very fine roots; few
very fine tubular pores; common scattered gypsum
crystals; electrical conductivity is 19 millimhos per
centimeter; exchangeable sodium percentage is 42;
moderately alkaline; abrupt wavy boundary.

C2sacs—23 to 31 inches; gray (5Y 6/1) clay, olive gray
(5Y 4/2) moist; many medium prominent yellowish
brown (10YR 5/4) mottles, yellowish brown (10YR
5/6) moist; massive; extremely hard, firm, sticky and
plastic; few very fine roots; few very fine tubular
pores; common scattered gypsum crystals; electrical
conductivity is 28 millimhos per centimeter;
exchangeable sodium percentage is 44; moderately
alkaline; abrupt smooth boundary.

C3sacs—31 to 60 inches; olive gray (5Y 5/2) clay, olive
gray (5Y 4/2) moist; many medium prominent dark
brown (7.5YR 4/4) mottles, yellowish red (5YR 4/6)
moist; massive; extremely hard, firm, sticky and very
plastic; few very fine roots; few very fine tubular
pores, common scattered gypsum crystals; electrical
conductivity is 30 millimhos per centimeter;
exchangeable sodium percentage is 43; moderately
alkaline.

The profile is stratified. Vertical cracks extend from the
surface and are 1 to 3 centimeters wide at a depth of 50
centimeters at some time in most years. A few
slickensides are present in some pedons, but they do
not intersect. The organic matter content is 1 percent or
less at the surface and decreases irregularly with
increasing depth. The profile typically is saline-alkali
throughout. The upper 20 inches of the profile ranges
from slightly effervescent to violently effervescent. The C
horizon ranges from noneffervescent to violently
effervescent. Gypsum crystals may be present in some
or all horizons below a depth of 9 inches. Salic horizons
are present below a depth of 30 inches in some pedons.
Few to many, fine or medium, and distinct or prominent
mottles are present in the lower part of the A horizon
and in the C horizon. They have moist color of 10YR 5/6
or 5/4, of 7.5YR 4/4, of 5YR 4/6 or 4/4, of 5Y 4/1, of
2.5Y 7/6, or of N 2.5/0.

The A horizon has dry color of 5Y 7/1, 6/1, or 6/2,
and it has moist color of 5Y 3/2, 4/2, 5/2, or 4/3. This
horizon is moderately alkaline or strongly alkaline.

The C horizon has dry color of 5Y 5/1, 6/1, 7/1, 5/2,
or 6/2, of 2.5Y 6/2, or of 10YR 7/3, and it has moist
color of 5Y 4/1, 4/2,5/2, 5/3, or 4/3, of 2.5Y 4/2, or of
10YR 5/4. It is clay or silty clay and has thin strata of silt
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loam or silty clay loam. This horizon is moderately
alkaline or strongly alkaline.

Kettleman Series

The Kettleman series consists of moderately deep,
well drained soils on hills and uplands. These soils
formed in residuum derived dominantly from sandstone
or shale. Slope ranges from 5 to 50 percent.

Soils of the Kettleman series are fine-loamy, mixed
(calcareous), thermic Typic Torriorthents.

Typical pedon of Kettleman loam, 15 to 30 percent
slopes; about 3.5 miles south of the city of Avenal, in the
NW1/4NW1/4SE1/4 of sec. 3, T. 23 S, R. 20 E.

A11—0 to 0.5 inch; brown (10YR 5/3) loam, dark grayish
brown (10YR 4/2) moist; moderate medium
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; many very fine
roots; many very fine tubular pores; neutral; abrupt
smooth boundary.

A12—0.5 to 13 inches; brown (10YR 5/3) loam, dark
grayish brown (10YR 4/2) moist; moderate coarse
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; many very fine
roots; many very fine tubular pores; disseminated
lime; slightly effervescent; neutral; abrupt wavy
boundary.

C1—13 to 39 inches; grayish brown (10YR 5/2) loam,
dark grayish brown (10YR 4/2) moist; massive;
slightly hard, friable, slightly sticky and slightly
plastic; many very fine roots; common very fine
tubular pores; disseminated lime and common fine
lime filaments; strongly effervescent; moderately
alkaline; abrupt wavy boundary.

C2r—239 inches; grayish brown (10YR 5/2) fine-grained
calcareous sandstone with many medium lime
filaments.

Depth to paralithic contact of sandstone or shale is 20
to 40 inches. The part of the profile between depths of 4
and 12 inches is dry from April to mid-January and is not
continuously moist for as long as 90 consecutive days.

The A horizon has dry color of 10YR 4/3, 5/3, 5/4,
6/2, or 6/3, and it has moist color of 10YR 3/3, 4/2,
4/3, or 5/3. The organic matter content is less than 0.5
percent. The horizon is neutral to moderately alkaline.

The C horizon has dry color of 10YR 5/2, 5/3, 5/4,
6/3, or 6/4, and it has moist color of 10YR 4/2, 4/3,
4/4, 5/3, or 5/4. It is slightly effervescent to violently
effervescent.

Kimberlina Series

The Kimberlina series consists of very deep, well
drained soils on alluvial fans. These soils formed in
alluvium derived dominantly from igneous and
sedimentary rock. Slope ranges from 0 to 2 percent.
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Soils of the Kimberlina series are coarse-loamy, mixed
(calcareous), thermic Typic Torriorthents.

Typical pedon of Kimberlina fine sandy loam, sandy
substratum; about 0.45 mile east of 10th Avenue and
150 feet north of Fargo Avenue; in the
SW1/4SE1/4SE1/4 of sec. 18, T. 18 S, R. 22 E.

Ap1—o0 to 1 inch; light brownish gray (10YR 6/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; moderate medium subangular blocky
structure; slightly hard, friable, nonsticky and
nonplastic; many fine roots; many very fine
interstitial pores and many fine tubular pores;
neutral; abrupt smooth boundary.

Ap2—1 to 8 inches; light brownish gray (10YR 6/2) fine
sandy loam, dark grayish brown (10YR 4/2) moist;
weak medium subangular blocky structure; slightly
hard, friable, nonsticky and nonplastic; many fine
and very fine roots; common fine tubular pores;
moderately alkaline; abrupt smooth boundary.

C1—8 to 13 inches; light brownish gray (10YR 6/2) fine
sandy loam, dark grayish brown (10YR 4/2) moist;
massive; slightly hard, friable, nonsticky and
nonplastic; common very fine roots; common fine
tubular pores; disseminated lime; slightly
effervescent; moderately alkaline; abrupt smooth
boundary.

C2--13 to 28 inches; grayish brown (10YR 5/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; massive; hard, firm, slightly sticky and
nonplastic; common fine tubular pores; disseminated
lime; strongly effervescent; moderately alkaline;
abrupt smooth boundary.

C3—28 to 41 inches; light brownish gray (10YR 6/2) fine
sandy loam, dark brown (10YR 3/3) moist, massive;
soft, friable, nonsticky and nonplastic; common fine
tubular pores; moderately alkaline; abrupt smooth
boundary.

1IC4—41 to 60 inches; brown (10YR 5/3) loamy fine
sand, dark brown (10YR 3/3) moist; massive; loose,
nonsticky and nonplastic; many very fine interstitial
pores; neutral.

The part of the profile between depths of 8 and 24
inches is dry all the time from April until mid-January and
is moist in all parts for less than 60 consecutive days in
winter.

The A horizon has dry color of 10YR 6/2, 6/3, or 7/2,
and it has moist color of 10YR 3/2, 4/2, 4/3, or 5/2. ltis
noneffervascent to violently effervescent. The lime is
disseminated.

The C horizon has dry color of 10YR 5/2, 5/3, 6/2,
6/3,7/2, or 7/3 or of 2.5Y 6/2 or 7/2, and it has moist
color of 10YR 3/2, 3/3, 4/2, 4/3, or 5/2 or of 2.5Y 4/2.
it is fine sandy loam, sandy loam, or very sandy loam. It
is noneffervescent to violently effervescent.
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Kreyenhagen Series

The Kreyenhagen series consists of deep, well drained
soils on mountains. These soils formed in residuum
derived dominantly from sandstone. Slope ranges from
50 to 75 percent.

Soils of the Kreyenhagen series are fine-silty, mixed,
thermic Typic Haploxeralfs.

Typical pedon of Kreyenhagen loam, 50 to 75 percent
slopes; about 10 miles northwest of Highway 41 in
Avenal Canyon, before Blacks Corral; 70 feet west of the
intersection of the jeep rcad and Little Avenal Creek; in
the SW1/4SE1/4NE1/4 of sec. 16, T. 23 S, R. 16 E.

A1—0 to 2 inches; pale brown (10YR 6/3) loam, brown
(10YR 4/3) moist; strong medium subangular blocky
structure parting to strong fine subangular blocky;
slightly hard, friable, slightly sticky and slightly
plastic; many very fine roots; many very fine
interstitial pores and many very fine and fine tubular
pores; neutral; abrupt wavy boundary.

B21t—2 to 8 inches; yellowish brown (10YR 5/4) clay
loam, brown (10YR 4/3) moist; moderate medium
subangular blocky structure; hard, firm, sticky and
plastic; many very fine and common fine roots;
many very fine interstitial pores and many very fine
and fine tubular pores; many moderately thick clay
fitms on peds and in pores; neutral; abrupt wavy
boundary.

B22t—8 to 21 inches; yellowish brown (10YR 5/4) clay
loam, brown (10YR 4/3) moist; weak medium
subangular blocky structure; hard, friable, sticky and
plastic; many very fine and fine roots; many very fine
interstitial pores and many very fine and fine tubular
pores; many moderately thick clay fiims on peds and
in pores; neutral; clear wavy boundary.

B23t—21 to 36 inches; yellowish brown (10YR 5/4) clay
loam, brown (10YR 4/3) moist; weak coarse
subangutlar blocky structure; hard, friable, sticky and
plastic; many very fine and fine, common medium,
and few coarse roots; many very fine interstitial
pores and many very fine and fine tubular pores;
many moderately thick clay films on peds and in
pores; neutral; clear wavy boundary.

B241—36 to 45 inches; yellowish brown (10YR 5/4) clay
loam, brown (10YR 4/3) moist; weak coarse
subangular blocky structure; very hard, friable, sticky
and plastic; many very fine and fine roots and
common medium roots; many very fine interstitial
pores and many very fine and fine tubular pores;
continuous moderately thick clay films on peds and
in pores; mildly alkaline; clear irregular boundary.

Cr—45 inches; brownish yellow (10YR 6/6) weakly
consolidated sandstone that slakes in water.

Depth to paralithic contact is 40 to 60 inches or more.
The part of the profile between depths of 5 and 16
inches is usually moist in all parts from January 1 to April
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30. It is usually dry in all parts from July 1 to September
1.

The A horizon has dry color of 10YR 6/3, 5/2, or 5/3,
and it has moist color of 10YR 4/2 or 4/3. Clay content
is 20 to 27 percent. The horizon is neutral or mildly
alkaline.

The B horizon has dry color of 10YR 6/3, 5/2, 5/3, or
5/4, and it has moist color of 10YR 4/2 or 4/3. It is clay
loam or silty clay loam. The clay content averages 30 to
35 percent and is estimated to be 5 to 9 percent more
than that of the A horizon. The fine earth fraction has, by
weight, less than 11 percent sand that is fine or coarser
in the control section. The horizon is neutral to
moderately alkaline.

Lakeside Series

The Lakeside series consists of very deep, somewhat
poorly drained, saline-alkali soils on basin rims and
alluvial plains. These soils formed in alluvium derived
dominantly from igneous and sedimentary rock. Slope
ranges from 0 to 1 percent.

Soils of the Lakeside series are fine-loamy, mixed,
thermic Fluvaquentic Haploxerolls.

Typical pedon of Lakeside loam, partially drained;
about 4 miles southwest of the city of Lemoore, about
1,475 feet east of 19th Avenue and 560 feet north of
Java Avenue; about 1,165 feet west and 560 feet north
of the center of sec. 34, T. 19 S., R. 20 E.

Ap—o0 to 4 inches; gray (5Y 5/1) loam, very dark gray
(5Y 3/1) moist; strong medium subangular blocky
structure; slightly hard, friable, slightly sticky and
slightly plastic; many very fine and fine roots; many
very fine and fine interstitial pores; electrical
conductivity is 5.5 millimhos per centimeter,;
exchangeable sodium percentage is 2; neutral;
abrupt smooth boundary.

A12—4 to 9 inches; olive gray (5Y 5/2) fine sandy loam,
very dark gray (5Y 3/1) moist; moderate coarse
prismatic structure parting to coarse subangular
blocky; hard, firm, slightly sticky and slightly plastic;
many very fine and fine roots; many very fine
interstitial pores and common very fine tubular
pores; few fine segregated lime filaments; electrical
conductivity is 5 millimhos per centimeter;
exchangeable sodium percentage is 4; slightly
effervescent; moderately alkaline; abrupt smooth
boundary.

A13sa—9 to 17 inches; olive gray (5Y 5/2) loam, very
dark gray (5Y 3/1) moist; moderate coarse
subangular blocky structure; hard, friable, sticky and
plastic; many very fine roots; many very fine tubular
pores; disseminated lime and common fine
segregated lime filaments; electrical conductivity is
10 millimhos per centimeter; exchangeable sodium
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percentage is 14, slightly effervescent; moderately
alkaline; abrupt wavy boundary.

Ci1sa—17 to 23 inches; light olive gray (5Y 6/2) loam,
dark gray (5Y 4/1) moist; massive; hard, very friable,
slightly sticky and slightly plastic; many very fine
roots; many very fine and fine tubular pores; few fine
segregated lime filaments and soft masses;
electrical conductivity is 10.5 millimhos per
centimeter; exchangeable sodium percentage is 23;
slightly effervescent; moderately alkaline; abrupt
wavy boundary.

C2sa—23 to 28 inches; pale yellow (5Y 7/3) clay loam,
olive gray (5Y 4/2) moist; massive; hard, very
friable, sticky and plastic; many very fine roots;
many very fine and fine tubular pores; few fine
segregated lime filaments and soft masses;
electrical conductivity is 22.5 millimhos per
centimeter; exchangeable sodium percentage is 37;
slightly effervescent; moderately atkaline; abrupt
wavy boundary.

C3gsa—28 to 35 inches; olive gray (5Y 5/2) clay loam,
olive gray (5Y 4/2) moist; common fine faint dark
gray (5Y 4/1) mottles, very dark gray (5Y 3/1) moist;
weak fine and medium subangular blocky structure;
slightly hard, friable, sticky and plastic; many very
fine roots; few very fine interstitial pores and
common very fine tubular pores; few fine segregated
lime filaments and soft masses; electrical
conductivity is 11 millimhos per centimeter,;
exchangeable sodium percentage is 22; strongly
effervescent; moderately alkaline; abrupt smooth
boundary.

C4g—35 to 42 inches; olive gray (5Y 5/2) clay loam,
olive gray (5Y 4/2) moist; common fine faint dark
gray (5Y 4/1) motties, very dark gray (5Y 3/1) moist;
massive; hard, friable, sticky and plastic; many very
fine roots; common very fine tubular pores; few fine
segregated lime filaments and soft masses;
electrical conductivity is 9 millimhos per centimeter;
exchangeable sodium percentage is 16; strongly
effervescent; moderately alkaline; abrupt wavy
boundary.

HA1bg—42 to 48 inches; grayish brown (2.5Y 5/2) loam,
very dark grayish brown (2.5Y 3/2) moist; common
fine faint dark gray (5Y 4/1) mottles, very dark gray
(5Y 3/1) moist; massive; slightly hard, very friable,
sticky and plastic; few very fine roots; common very
fine and fine tubular pores; disseminated lime;
electrical conductivity is 8.5 millimhos per
centimeter; exchangeable sodium percentage is 23;
strongly effervescent; moderately alkaline; clear
smooth boundary.

HC5bg—48 to 60 inches; light olive gray (5Y 6/2) loam,
olive gray (5Y 4/2) moist; common fine prominent
dark yellowish brown (10YR 4/6) mottles, dark
yellowish brown (10YR 4/6) moist; massive; slightly
hard, friable, sticky and slightly plastic; few very fine
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roots; few fine and many very fine tubular pores;
disseminated lime and common segregated lime
filaments, soft masses, and concretions; electrical
conductivity is 8 millimhos per centimeter;
exchangeable sodium percentage is 23; violently
effervescent; moderately alkaline.

The profile is 60 inches deep or more and is stratified.
The part of the profile between depths of about 4 and 12
inches is moist for 120 consecutive days following the
winter solstice. The soil temperature is more than 47
degrees F. Organic matter content is 1 to 2 percent in
the A horizon and decreases irregularly with increasing
depth. The soil is slightly saline-alkali to moderately
saline-alkali.

The A horizon has dry color of 10YR 5/1 or of 5Y 5/1
or 5/2, and it has moist color of 10YR 3/2 or of 5Y 3/1
or 3/2. Depth to lime ranges from 2 to 6 inches.
Reaction is neutral to moderately alkaline.

The C horizon has dry color of 5Y 5/2, 6/2, 7/1, or
7/3, and it has moist color of 5Y 4/1, 4/2, 4/3, or 6/2.
Moist mottles are faint to prominent and have color of
7.5YR 4/4, of 10YR 4/6 or 5/6, of 2.5Y 4/4 or 6/2, or of
5Y 3/1 or 3/2. Moist mottles with chroma of 1 or 2 are
within 30 inches of the surface. The horizon commonly is
toam or clay loam, but there are thin strata in some
pedons that range from sand to clay. The weighted
average clay content is 20 to 35 percent. In some
pedons 0 to 15 percent durinodes are in the lower part.
Reaction is mildly alkaline to strongly alkaline.

Lemoore Series

The Lemoore series consists of very deep, somewhat
poorly drained, saiine-alkali soils on alluvial fans. These
soils formed in alluvium derived dominantly from igneous
and sedimentary rock. Slope ranges from 0 to 1 percent.

Soils of the Lemoore series are coarse-loamy, mixed
(calcareous), thermic Aeric Haplaquents.

Typical pedon of Lemoore sandy loam, partially
drained; about 0.75 mile east of Highway 41 and 0.25
mile north of Jackson Avenue; about 1,500 feet north
and 1,650 feet east of the southwest corner of sec. 22,
T.198.,R 20 E.

Ap—0 to 7 inches; light brownish gray (2.5Y 6/2) sandy
loam, dark grayish brown (2.5Y 4/2) moist; weak
medium subangular blocky structure; soft, friable,
nonsticky and nonplastic; few fine and many very
fine roots; few very fine tubular pores and common
very fine interstitial pores; electrical conductivity is
0.9 millimho per centimeter; exchangeable sodium
percentage is 2; neutral; abrupt smooth boundary.

A12—7 to 13 inches; light brownish gray (2.5Y 6/2)
sandy loam, dark grayish brown (2.5Y 4/2) moist;
massive; slightly hard, friable, nonsticky and
nonplastic; many very fine roots; few very fine
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tubular pores and common very fine interstitial
pores; disseminated lime; electrical conductivity is
0.4 millimho per centimeter; exchangeable sodium
percentage is 6; slightly effervescent; moderately
alkaline; clear wavy boundary.

A13—13 to 16 inches; light brownish gray (2.5Y 6/2)
sandy loam, dark grayish brown (2.5Y 4/2) moist;
massive; slightly hard, firm, nonsticky and
nonplastic; many very fine roots; few very fine
tubular pores and many very fine interstitial pores;
disseminated lime; electrical conductivity is 0.8
millimho per centimeter; exchangeable sodium
percentage is 8; slightly effervescent; strongly
alkaline; clear wavy boundary.

C1—16 to 24 inches; light brownish gray (2.5Y 6/2)
sandy loam, dark grayish brown (2.5Y 4/2) moist;
few fine faint light yellowish brown (2.5Y 6/4)
mottles, light olive brown (2.5Y 5/4) moist; massive;
slightly hard, firm, nonsticky and nonplastic;
common very fine roots; few very fine tubular pores
and common very fine interstitial pores;
disseminated lime; electrical conductivity is 0.6
millimho per centimeter; exchangeable sodium
percentage is 6; slightly effervescent; very strongly
alkaline; abrupt wavy boundary.

C2—24 to 34 inches; light brownish gray (2.5Y 6/2)
sandy loam, very dark grayish brown (2.5Y 3/2)
moist; common fine faint and many fine prominent
reddish yellow (5YR 6/6) mottles, dark reddish
brown (2.5YR 3/4) moist; massive; hard, very friable,
nonsticky and slightly plastic; common very fine
roots; common very fine tubular pores and many
very fine interstitial pores; disseminated lime;
electrical conductivity is 2.6 millimhos per
centimeter; exchangeable sodium percentage is 37;
slightly effervescent; very strongly alkaline; abrupt
wavy boundary.

C3—34 to 44 inches; light brownish gray (2.5Y 6/2)
sandy loam, dark grayish brown (2.5Y 4/2) moist;
few fine faint light yellowish brown (2.5Y 6/4)
mottles, light olive brown (2.5Y 5/4) moist; massive;
slightly hard, friable, nonsticky and nonplastic;
common very fine roots; common very fine tubular
pores and many very fine interstitial pores;
disseminated lime; electrical conductivity is 2.6
millimhos per centimeter; exchangeable sodium
percentage is 37; slightly effervescent; very strongly
alkaline; clear wavy boundary.

C4—44 to 51 inches; light brownish gray (2.5Y 6/2)
sandy loam, dark grayish brown (2.5Y 4/2) moist;
common medium faint light olive brown (2.5Y 5/4)
mottles, olive brown (2.5Y 4/4) moist; massive;
hard, friable, nonsticky and nonplastic; common very
fine roots; common very fine tubular and interstitial
pores; disseminated lime; electrical conductivity is
3.2 millimhos per centimeter; exchangeable sodium

Soil Survey

percentage is 37; slightly effervescent; very strongly
alkaline; gradual wavy boundary.

C5—51 to 60 inches; light brownish gray (2.5Y 6/2)
sandy loam, dark grayish brown (2.5Y 4/2) moist;
common medium faint light yellowish brown (2.5Y
6/4) mottles, olive brown (2.5Y 4/4) moist; massive;
slightly hard, friable, nonsticky and nonplastic;
common very fine roots; few very fine tubular and
interstitial pores; disseminated lime; electrical
conductivity is 3.2 millimhos per centimeter;
exchangeable sodium percentage is 37; slightly
effervescent; very strongly alkaline.

The organic matter content is less than 1 percent at
the surface and decreases regularly with increasing
depth. The profile is slightly effervescent to strongly
effervescent. Disseminated lime is below a depth of 7
inches. The exchangeable sodium percentage is 2 to 15
in the upper part of the profile, and it increases with
increasing depth to 15 to 80 in the lower part.

The A horizon has dry color of 2.5Y 6/2 or 7/2 or of
10YR 6/3, and it has moist color of 2.5Y 4/2 or 10YR
3/2. It is neutral to strongly alkaline.

The C horizon has moist color of 2.5Y 3/2, 4/2, or
5/2. Mottles are few to many, fine or medium, and faint
to prominent, and they have moist color of 2.5Y 4/4 or
5/4 or of 2.5YR 3/4 or 4/4. Texture is sandy loam or
fine sandy loam. This horizon is strongly alkaline or very
strongly alkaline.

Lethent Series

The Lethent series consists of very deep, moderately
well drained, saline-alkali soils on lower alluvial fans and
basin rims. These soils formed in alluvium derived
dominantly from igneous and sedimentary rock. Slope
ranges from 0 to 1 percent.

Soils of the Lethent series are fine, montmorillonitic,
thermic Typic Natrargids.

Typical pedon of Lethent clay loam; about 50 feet east
of 25th Avenue; 880 feet north and 50 feet east of the
west quarter corner of sec. 22, T. 19 S.,, R. 19 E.

Ap—0 to 6 inches; pale brown (10YR 6/3) clay loam,
dark brown (10YR 4/3) moist; strong coarse
subangular blocky structure; slightly hard, very
friable, sticky and plastic; many very fine and fine
roots and few medium roots; many very fine
interstitial and tubular pores; disseminated lime;
slightly effervescent; moderately alkaline; abrupt
smooth boundary.

B21tca—6 to 13 inches; light brownish gray (2.5Y 6/2)
clay, dark grayish brown (2.5Y 4/2) moist; strong
medium prismatic structure parting to strong medium
subangular blocky; hard, friable, sticky and very
plastic; many very fine and fine roots and few
medium roots; many very fine interstitial pores and
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many very fine and fine tubular pores; few thin clay
films on peds and in pores; common scattered
gypsum crystals; lime is disseminated and in
common fine irregular lime filaments and soft
masses; strongly effervescent; moderately alkaline;
abrupt smooth boundary.

B22tca—13 to 24 inches; light brownish gray (2.5Y 6/2)
clay, dark grayish brown (2.5Y 4/2) moist; moderate
coarse prismatic structure parting to moderate
medium subangular blocky; very hard, friable, sticky
and very plastic; many very fine roots; many very
fine interstitial and tubular pores; few thin clay films
on peds and in pores; common scattered gypsum
crystals; lime is disseminated and in few fine
irregular soft lime masses; strongly effervescent;
moderately alkaline; abrupt smooth boundary.

B3t—24 to 31 inches; light brownish gray (2.5Y 6/2) clay
loam, dark grayish brown (2.5Y 4/2) moist; weak
very coarse prismatic structure; hard, friable, sticky
and plastic; many very fine roots; common very fine
interstitial and tubular pores; few thin clay films on
peds and in pores; common scattered gypsum
crystals; moderately alkaline; abrupt wavy boundary.

C1—31 to 52 inches; light yellowish brown (2.5Y 6/4)
sandy loam, dark grayish brown (2.5Y 4/2) moist;
massive; slightly hard, very friable, slightly sticky and
slightly plastic; many very fine and few fine roots;
many very fine interstitial pores and many very fine
and fine tubular pores; strongly alkaline; abrupt wavy
boundary.

C2—52 to 60 inches; light yellowish brown (2.5Y 6/4)
sandy loam, dark grayish brown (2.5Y 4/2) moist;
massive; slightly hard, very friable, nonsticky and
nonplastic; common very fine roots; many very fine
interstitial pores and common very fine tubular
pores; strongly alkaline.

The part of the profile between depths of 4 and 12
inches is dry more than 75 percent of the time
(cumulative) and is not continuously moist for as long as
75 days. The organic matter content is less than 0.5
percent. The profile is moderately alkaline to very
strongly alkaline. Electrical conductivity of the saturation
extract ranges from 4 to 40 millimhos per centimeter.

The A horizon has dry color of 5Y 6/1, of 2.5Y 4/2,
5/2,6/2, or 7/2, or of 10YR 6/3, and it has moist color
of 5Y 3/2, of 2.5Y 3/2, 4/2, or 4/4, or of 10YR 4/3. It
commonly is slightly effervescent to strongly
effervescent, but it is noneffervescent in some pedons.
The lime is disseminated.

The Bt horizon has dry color of 5Y 5/2 or 6/1, of 2.5Y
5/2,5/4,6/2,6/4, or 7/2, or of 10YR 6/3, and it has
moist color of 5Y 2/2, 3/2, or 4/1, of 2.5Y 3/2, 4/2, or
4/4, or of 10YR 4/2. It is heavy clay loam, silty clay
loam, clay, or silty clay and averages 35 to 55 percent
clay. The B2tca horizon is slightly effervescent to
violently effervescent. The lime is disseminated or in

111

filaments and soft masses. The estimated exchangeable
sodium percentage within the natric horizon ranges from
15 to 75.

The C horizon has dry color of 5Y 6/2, 6/4, 8/1, or
8/2, of 2.5Y 5/2, 5/4, or 6/4, or of 10YR 6/3, and it has
moist color of 5Y 4/3, 5/3, 6/3, 6/4,7/2, or 7/3, of 2.5Y
4/2 or 4/4, or of 10YR 4/3. In some pedons the horizon
is mottled. The horizon is sandy loam, silt loam, loam,
clay loam, or silty clay loam. In some pedons it is
effervescent. Gypsum crystals are present in some
pedons.

Melga Series

The Melga series consists of very deep, somewhat
poorly drained, saline-alkali soils on flood plains. These
soils formed in alluvium derived dominantly from igneous
and sedimentary rock. Siope ranges from O to 2 percent.

Soils of the Melga series are fine-silty, mixed, thermic
Duric Natrargids.

Typical pedon of Melga silt loam, about 0.3 mile north
of Grangeville Boulevard and 600 feet west of Cross
Creek; 1,200 feet south and 750 feet east of the center
of sec. 24, T. 18 S,, R. 22 E.

A1—0 to 1 inch; dark grayish brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) moist; moderate
fine subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; many very
fine and fine roots; many very fine and fine
interstitial pores; electrical conductivity is 1.5
millimhos per centimeter; exchangeable sodium
percentage is 12; medium acid; abrupt smooth
boundary.

A2—1 to 4 inches; light gray (2.5Y 7/2) silt loam, grayish
brown (2.5Y 5/2) moist; strong very thick platy
structure; hard, firm, sticky and plastic; many very
fine and fine roots; many very fine and fine tubular
pores; few moderately thick clay films in pores;
electrical conductivity is 1.0 millimho per centimeter;
exchangeable sodium percentage is 11; mildly
alkaline; abrupt smooth boundary.

B21tca—4 to 11 inches; dark grayish brown (2.5Y 4/2)
silty clay loam, very dark grayish brown (2.5Y 3/2)
moist; strong medium prismatic structure; hard, firm,
sticky and plastic; many very fine roots; many very
fine tubular pores; many thin clay films in pores and
on peds; lime is disseminated and in common fine
irregularly shaped soft masses and filaments;
electric conductivity is 10 millimhos per centimeter;
exchangeable sodium percentage is 78; violently
effervescent; very strongly alkaline; abrupt wavy
boundary.

B22tca—11 to 18 inches; dark grayish brown (10YR 4/2)
clay loam, very dark grayish brown (10YR 3/2)
moist; weak coarse prismatic structure; very hard,
firm, very sticky and plastic; common fine roots;



112

many very fine tubular pores; few fine black
concretions; many moderately thick clay films in
pores and on peds; lime is disseminated and in
many medium irregularly shaped soft masses,
filaments, and concretions; electrical conductivity is
6.4 millimhos per centimeter; exchangeable sodium
percentage is 51; strongly effervescent; very
strongly alkaline; abrupt wavy boundary.

C1sica—18 to 26 inches; very pale brown (10YR 8/3)
clay loam, pale brown (10YR 6/3) moist; massive;
extremely hard and brittle when dry, very firm, sticky
and plastic; common fine tubular pores;
disseminated lime; electrical conductivity is 5
millimhos per centimeter; dry bulk density is 2.20
grams per cubic centimeter; violently effervescent;
very strongly alkaline; abrupt wavy boundary.

1IC2—26 to 41 inches; very pale brown (10YR 7/3) silt
loam, pale brown (10YR 6/3) moist; common fine
distinct reddish yellow (7.5YR 7/6) mottles, strong
brown (7.5YR 5/6) moist; massive; hard, firm,
nonsticky and nonplastic; many very fine and fine
tubular pores; very few moderately thick clay films in
pores; lime is segregated in few fine irregularly
shaped soft masses; electrical conductivity is 4
millimhos per centimeter; exchangeable sodium
percentage is 54; slightly effervescent; very strongly
alkaline; abrupt smooth boundary.

IC3—41 to 59 inches; light yellowish brown (10YR 6/4)
very fine sandy loam, yellowish brown (10YR 5/4)
moist; common fine distinct reddish yellow (7.5YR
6/6) mottles, strong brown (7.5YR 5/8) moist;
massive; slightly hard, friable, nonsticky and
nonplastic; many very fine interstitial pores and
common very fine tubular pores; very few
moderately thick clay films in pores; lime is
segregated in few fine irregularly shaped soft
masses and filaments; electrical conductivity is 2.2
millimhos per centimeter; exchangeable sodium
percentage is 30; slightly effervescent; strongly
alkaline; abrupt smooth boundary.

I11C4—59 to 60 inches; light yellowish brown (10YR 6/4)
fine sandy loam, dark yellowish brown (10YR 4/4)
moist; massive; slightly hard, friable, nonsticky and
nonplastic; many very fine interstitial pores and
common very fine tubular pores; electrical
conductivity is 0.8 millimho per centimeter;
exchangeable sodium percentage is 15; very
strongly alkaline.

The thickness of the solum and the depth to a horizon
that is weakly cemented with silica and lime range from
10 to 20 inches. The part of the profile between depths
of 4 and 10 inches is dry in all parts from April 1 until
December 1 and is not moist in some or all parts for as
long as 90 consecutive days. It is dry in all parts
intermittently the rest of the year.

Soil Survey

The A horizon has dry color of 10YR 4/2, 5/2, 6/1, or
6/2 or of 2.5Y 5/2, and it has moist color of 10YR 3/2
or 4/2 or of 2.5Y 4/2. It is medium acid or slightly acid.

The A2 horizon has dry color of 2.5Y 6/2 or 7/2 or of
10YR 7/1, and it has moist color of 2.5Y 4/2 or 5/2 or
of 10YR 5/1 or 5/2. It is neutral or mildly alkaline.

The B2t horizon has dry color of 10YR 4/2, 5/3, 6/3,
or 6/4 or of 2.5Y 4/2, and it has moist color of 10YR
3/2, 4/2, or 5/4 or of 2.5Y 3/2. Mottles are present in
some pedons and have moist color of N 2/0 or 10YR
4/4. Clay content averages 27 to 35 percent and is
estimated to be 5 to 18 percent more than that in the A
horizon. Less than 15 percent of the particles are sand
that is fine or coarser by weighted average. Electrical
conductivity ranges from 4 to 16 millimhos per
centimeter. The exchangeable sodium percentage
ranges from 40 to 80. The calcium carbonate equivalent
ranges from 1 to 3 percent.

The C1sica horizon has dry color of 10YR 8/3 or 5/3,
and it has moist color of 10YR 6/3 or 4/2. It is weakly
cemented with silica and lime, is extremely hard and
brittle when dry, and has very firm consistency when
moist. During prolonged soaking in water or hydrochloric
acid, fragments slake and the resultant mass contains 15
to 40 percent plate-shaped fragments smaller than 2
millimeters and less than 2 percent angular durinodes
ranging in size from 2 to 5 millimeters. The calcium
carbonate equivalent ranges from 10 to 12 percent.
Electrical conductivity ranges from 4 to 8 millimhos per
centimeter. The exchangeable sodium percentage
ranges from 50 to 65.

The lower part of the C horizon has dry color of 10YR
5/3, 6/4, or 7/3 or of 2.5Y 5/4, and it has moist color of
10YR 4/3, 4/4,5/3, 5/4, or 6/3 or of 2.5Y 4/2. Strata of
varying textures range from fine sandy loam to silty clay
loam. They are noneffervescent to strongly effervescent.
The lime is disseminated or segregated in soft masses,
filaments, or seams. Electrical conductivity of the C
horizon ranges from 0.5 to 16 millimhos per centimeter.
The exchangeable sodium percentage ranges from 15 to
65.

Mercey Series

The Mercey series consists of moderately deep, well
drained, hilly soils on uplands. These soils formed in
residuum derived dominantly from sandstone or shale.
Slope ranges from 5 to 50 percent.

Soils of the Mercey series are fine-silty, mixed, thermic
Typic Camborthids.

Typical pedon of Mercey loam, 5 to 15 percent slopes;
in the Pyramid Hills, about 0.5 mile southeast of Highway
41 and 0.75 mile northeast of Cottonwood Pass Fire
Station, in the NE1/4NW1/4NE1/4 of sec. 7, T. 24 S.,
R. 18 E.
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A1—0 to 2.5 inches; light yellowish brown (2.5Y 6/4)
foam, olive brown (2.5Y 4/4) moist; strong medium
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; many very fine
roots; few very fine tubular pores; neutral; abrupt
smooth boundary.

B1—2.5 to 9 inches; light yellowish brown (2.5Y 6/4)
clay loam, olive brown (2.5Y 4/4) moist; weak
medium prismatic structure parting to strong medium
subangular blocky; slightly hard, friable, sticky and
plastic; many very fine roots; common very fine
tubular pores; disseminated lime; violently
effervescent; moderately alkaline; abrupt smooth
boundary.

B2—9 to 16 inches; light yellowish brown (2.5Y 6/4) clay
loam, olive brown (2.5Y 4/4) moist; moderate
medium prismatic structure parting to strong medium
subangular blocky; hard, firm, very sticky and very
plastic; common very fine roots; common very fine
tubular pores; very few thin clay films in pores;
disseminated lime; violently effervescent; moderately
alkaline; abrupt wavy boundary.

C1—16 to 25 inches; light yellowish brown (2.5Y 6/4)
heavy loam, olive brown (2.5Y 4/4) moist; weak
coarse subangular blocky structure; hard, firm, sticky
and plastic; common very fine roots; common very
fine tubular pores; disseminated lime; violently
effervescent; moderately alkaline; abrupt wavy
boundary.

C2r—25 inches; light yellowish brown (2.5Y 6/4), highly
fractured, fine-grained, calcareous sandstone that
slakes in water and is easily broken to gravel-sized
particles; fractures are 0.5 to 1.0 inch apart; no roots
in fractures.

Depth to paralithic contact is 20 to 40 inches. The soil
at a depth of 4 to 12 inches is dry in all parts from mid-
April to mid-January. Soil temperature is more than 47
degrees F at all times. The profile is not continuously
moist in some part for 90 consecutive days. The profile
is 5 to 7 percent calcium carbonate, which increases
slightly immediately above the paralithic contact.

The A horizon is neutral or mildly alkaline. 1t is loam or
clay loam. Less than 15 percent, by weight, of the soil
particles are sand that is fine or coarser.

The B and C horizons are 20 to 30 percent clay.

Milham Series

The Milham series consists of very deep, well drained
soils on alluvial fans. These soils formed in alluvium
derived dominantly from sedimentary rock. Slope ranges
from O to 2 percent.

Soils of the Milham series are fine-loamy, mixed,
thermic Typic Haplargids.

Typical pedon of Milham sandy loam, silty substratum;
about 2 miles south of Utica Avenue, 50 feet east and
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30 feet north of the southwest corner of sec. 19, T. 23
S.,R.20 E.

Ap—O0 to 7 inches; light yellowish brown (2.5Y 6/4)
sandy loam, olive brown (2.5Y 4/4) moist, weak
coarse subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; common
very fine roots; few very fine tubular pores and
common very fine interstitial pores; moderately
alkaline; abrupt wavy boundary.

A12—7 to 14 inches; light yellowish brown (2.5Y 6/4)
sandy loam, olive brown (2.5Y 4/4) moist; weak
coarse subangular blocky structure; slightly hard,
very friable, slightly sticky and slightly plastic;
common very fine roots; few very fine tubular pores
and common very fine interstitial pores; moderately
alkaline; abrupt smooth boundary.

B21tca—14 to 18 inches; light yellowish brown (2.5Y
6/4) sandy clay loam, olive brown (2.5Y 4/4) moist;
moderate coarse subangular blocky structure; hard,
friable, slightly sticky and plastic; few fine and many
very fine roots; few very fine tubular pores and
common very fine interstitial pores; common thin
clay films on peds and in pores; common fine soft
lime masses; slightly effervescent; moderately
alkaline; clear wavy boundary.

B22tca—18 to 21 inches; light yellowish brown (2.5Y
6/4) sandy clay loam, olive brown (2.5Y 4/4) moist;
moderate coarse subangular blocky structure;
slightly hard, friable, slightly sticky and plastic; many
very fine roots; few very fine tubular pores and
common very fine interstitial pores; many moderately
thick clay films on peds and in pores; many fine lime
filaments and soft masses; strongly effervescent;
moderately alkaline; abrupt wavy boundary.

B23tca—21 to 28 inches; light yellowish brown (2.5Y
6/4) sandy clay loam, olive brown (2.5Y 4/4) moist;
moderate coarse subangular blocky structure; very
hard, firm, sticky and plastic; many very fine roots;
common very fine tubular and interstitial pores;
many moderately thick clay films on peds and in
pores; disseminated lime and many fine lime
filaments and concretions; violently effervescent;
moderately alkaline; abrupt smooth boundary.

C1ca—28 to 32 inches; light yellowish brown (2.5Y 6/4)
loam, olive brown (2.5Y 4/4) moist; weak coarse
subangular blocky structure; slightly hard, very
friable, slightly sticky and slightly plastic; many very
fine roots; common very fine tubular and interstitial
pores; few fine soft lime masses; slightly
effervescent; moderately alkaline; abrupt wavy
boundary.

C2ca—32 to 60 inches; light yellowish brown (2.5Y 6/4)
silty clay loam, dark yellowish brown (10YR 4/4)
moist; moderate coarse subangular blocky structure;
hard, friable, slightly sticky and plastic; many very
fine roots; many very fine and few fine tubular pores
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and common very fine interstitial pores;
disseminated lime and few fine lime filaments and
soft masses; violently effervescent; moderately
alkaline.

The part of the profile between depths of 4 and 12
inches is dry all the time from April until mid-January.
Total sand content of the profile is 35 to 60 percent, and
silt content is 10 to 35 percent.

Millsholm Series

The Millsholm series consists of shallow, well drained
soils on hills and mountains. These soils formed in
residuum derived dominantly from sandstone. Slope
ranges from 15 to 75 percent.

Soils of the Millsholm series are loamy, mixed, thermic
Lithic Xerochrepts.

Typical pedon of Millsholm clay loam, 50 to 75 percent
slopes, in the NE1/4NW1/4NE1/4 of sec. 34, T. 23 S.,
R. 16 E.

A1—0 to 4 inches; yellowish brown (10YR 5/4) clay
loam, brown (10YR 4/3) moist; strong coarse
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; many very fine
roots; many very fine interstitial pores and common
very fine tubular pores; neutral; abrupt wavy
boundary.

B2—4 to 17 inches; yellowish brown (10YR 5/4) clay
loam, brown (10YR 4/3) moist; strong coarse
subangular blocky structure; slightly hard, very
friable, slightly sticky and slightly plastic; many very
fine and fine roots; many very fine interstitial pores
and many very fine, common fine, and few medium
tubular pores; many thin clay films in pores; neutral;
abrupt wavy boundary.

R—17 inches; light yellowish brown (10YR 6/4) fractured
sandstone.

Depth to sandstone is 10 to 20 inches. The profile is
moist between depths of 4 and 12 inches in some or all
parts between November and May. It is dry the rest of
the year.

The A horizon has dry color of 10YR 6/4 or 5/4, and it
has moist color of 10YR 5/4 or 4/3. It is slightly acid or
neutral.

The B2 horizon has dry color of 10YR 4/4 or 4/3.

Nord Series

The Nord series consists of very deep, well drained
soils on alluvial fans. These soils formed in alluvium
derived dominantly from igneous and sedimentary rock.
Slope ranges from 0 to 1 percent.

Soils of the Nord series are coarse-loamy, mixed,
thermic Cumulic Haploxerolls.

Soil Survey

Typical pedon of Nord fine sandy loam; about 30 feet
west of 11th Avenue and 250 feet south of Excelsior
Avenue; about 30 feet west and 250 feet south of the
northeast corner of sec. 2, T. 18 S., R. 21 E.

A11—0 to 9 inches; grayish brown (10YR 5/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; moderate coarse subangular biocky structure;
slightly hard, friable, nonsticky and nonplastic; many
very fine and fine roots; many very fine interstitial
pores and common very fine tubular pores; neutral;
abrupt smooth boundary.

A12—9 to 18 inches; grayish brown (10YR 5/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; massive; slightly hard, friable, nonsticky and
nonplastic; many very fine and fine roots; many very
fine interstitial pores and few very fine tubular pores;
disseminated lime and few fine lime filaments;
slightly effervescent; mildly alkaline; abrupt smooth
boundary.

C1—18 to 34 inches; brown (10YR 5/3) fine sandy loam,
dark brown (10YR 3/3) moist; massive; slightly hard,
friable, nonsticky and nonplastic; many very fine and
fine roots and few medium roots; many very fine
interstitial pores and common very fine and fine
tubular pores; disseminated lime and few fine lime
filaments; strongly effervescent; mildly alkaline;
abrupt smooth boundary.

C2—34 to 52 inches; brown (10YR 5/3) very fine sandy
loam, dark brown (10YR 3/3) moist; massive;
slightly hard, friable, nonsticky and nonplastic;
common very fine and fine roots; many very fine
interstitial pores and many very fine and fine tubular
pores; disseminated lime and few fine lime
filaments; strongly effervescent; mildly alkaline;
abrupt wavy boundary.

A13b—52 to 57 inches; dark grayish brown (10YR 4/2)
fine sandy loam, very dark grayish brown (10YR
3/2) moist; massive; slightly hard, friable, nonsticky
and nonplastic; common very fine and fine roots;
many very fine interstitial and tubular pores; mildly
alkaline; abrupt wavy boundary.

A14b—57 to 72 inches; grayish brown (2.5Y 5/2) fine
sandy loam, very dark grayish brown (2.5Y 3/2)
moist; massive; slightly hard, friable, nonsticky and
nonplastic; common very fine and fine roots; many
very fine interstitial pores and common very fine
tubular pores; mildly alkaline.

The part of the profile between depths of 8 to 24
inches is moist in all parts from about December 15 to
April 15. It is dry in all parts from July 15 to November
15. The organic matter content is more than 1 percent at
a depth of 20 inches, and it decreases irregularly with
increasing depth.

The A horizon has dry color of 10YR 4/3, 5/2, or 5/3
or of 2.5Y 4/2 or 5/2, and it has moist color of 10YR
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3/1, 3/2, or 3/3. It is neutral to moderately alkaline. The
profile typically is slightly effervescent to strongly
effervescent and has disseminated lime or lime in
filaments or threads. Some pedons are noneffervescent
in the A11 horizon and in horizons below a depth of 4
feet.

The C horizon has dry color of 10YR 5/2, 5/3, or 6/3
or of 2.5Y 5/2, and it has moist color of 10YR 3/2, 3/3,
4/2,4/3, or 5/2 or of 2.5Y 3/2 or 4/2. Dry value of 5
and moist value of 3 are present in the upper part of the
C horizon. Reddish yellow, light brownish gray, or light
yellowish brown mottles are present below a depth of 4
feet in some pedons. The mottles increase in number
near old slough areas. This horizon is loam, sandy loam,
very fine sandy loam, or fine sandy loam. Some pedons
have silt loam and clay loam strata below a depth of 40
inches. The horizon is mildly alkaline or moderately
alkaline.

The buried A horizon is not present in all pedons.

Panoche Series

The Panoche series consists of very deep, well
drained soils on alluvial fans. These soils formed in
alluvium derived dominantly from sedimentary rock.
Slope ranges from 0 to 2 percent.

Soils of the Panoche series are fine-loamy, mixed
(calcareous), thermic Typic Torriorthents.

Typical pedon of Panoche loam; about 700 feet
southwest of the intersection of Highway 33 and Big Tar
Canyon Road; in the NE1/4NE1/4NE1/4 of sec. 28, T.
22S.,R.17E.

Ap—0 to 7 inches; light brownish gray (2.5Y 6/2) loam,
grayish brown (2.5Y 5/2) moist; moderate medium
subangular blocky structure; hard, firm, slightly sticky
and slightly plastic; many very fine and fine roots;
many very fine interstitial pores and many very fine
tubular pores; moderately alkaline; abrupt smooth
boundary.

A12—7 to 24 inches; grayish brown (2.5Y 5/2) loam,
dark grayish brown (2.5Y 4/2) moist; weak very
coarse prismatic structure parting to moderate
coarse subangular blocky; hard, firm, slightly sticky
and slightly plastic; many very fine and fine roots;
many very fine interstitial and tubular pores;
disseminated lime; slightly effervescent; moderately
alkaline; abrupt smooth boundary.

C—24 to 60 inches; brown (10YR 5/8) loam, dark
grayish brown (10YR 4/2) moist; massive; hard, firm,
slightly sticky and slightly plastic; common very fine
roots; many very fine interstitial pores and many fine
tubular pores; disseminated lime; slightly
effervescent; moderately alkaline.

The part of the profile between depths of 5 and 15
inches becomes moist in some part in the latter part of
December and stays moist until about the end of

115

February or until March. It is usually dry the rest of the
year. The soil temperature is more than 47 degrees F.
Organic matter content is less than 0.5 percent, and it
decreases regularly with increasing depth. The profile is
effervescent below a depth of 1 inch to 7 inches.
Segregated lime is in the C horizon in some pedons.

The A horizon is mildly atkaline to strongly alkaline.

The C horizon has dry color of 10YR 5/3 or of 2.5Y
5/2 or 5/4, and it has moist color of 10YR 4/2 or of
2.5Y 4/2 or 4/4. It is loam or clay loam. Reaction is
moderately alkaline or strongly alkaline.

Parkfield Variant

The Parkfield Variant consists of moderately deep,
well drained soils on stream terraces. These soils formed
in alluvium derived dominantly from sedimentary rock.
Slope ranges from 2 to 8 percent.

Soils of the Parkfield Variant are fine, montmorillonitic,
thermic Vertic Argixerolls.

Typical pedon of Parkfield Variant gravelly clay loam, 2
to 8 percent slopes; about 2.5 miles west of Highway 41,
in the SE1/4NW1/4NW1/4 of sec. 10, T. 24 S, R. 17 E.

A1—0 to 4 inches; dark grayish brown (2.5Y 4/2)
gravelly clay loam, very dark grayish brown (2.5Y
3/2) moist; moderate thick platy structure parting to
strong fine subangular blocky; hard, firm, sticky and
plastic; many very fine roots; many very fine tubutar
pores; 10 percent cobbles and 20 percent pebbles;
neutral; abrupt smooth boundary.

Bi1t—4 to 15 inches; dark grayish brown (2.5Y 4/2) clay
loam, very dark grayish brown (2.5Y 3/2) moist;
strong coarse subangular blocky structure; very
hard, firm, very sticky and very plastic; many very
fine roots; many very fine tubuiar pores; 10 percent
cobbles and 2 percent pebbles; common moderately
thick clay films in pores and on peds; mildly alkaline;
abrupt smooth boundary.

B2t—15 to 32 inches; grayish brown (2.5Y 5/2) clay,
very dark grayish brown (2.5Y 3/2) moist; strong
coarse subangular blocky structure; very hard, firm,
very sticky and very plastic; common very fine roots;
common very fine tubular pores; 10 percent cobbles
and 2 percent pebbles; common moderately thick
clay films in pores and on peds; disseminated lime;
strongly effervescent; mildly alkaline; abrupt smooth
boundary.

C1—32 to 35 inches; light yellowish brown (2.5Y 6/4)
clay, light olive brown (2.5Y 5/4) moist; massive;
very hard, firm, very sticky and very plastic; common
very fine tubular pores; 10 percent cobbles and 2
percent pebbles; lime is disseminated and is in
many medium irregularly shaped filaments and soft
masses; violently effervescent; mildly alkaline;
abrupt smooth boundary.
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1IC2r—35 inches; pale yellow (2.5Y 7/4) calcareous
sandstone, weakly cemented with lime (the lime
cementation breaks down in hydrochloric acid);
pebbles and cobble-sized rock fragments; primarily
jasper, are covered with hard lime coatings and
make up 50 percent of this horizon.

Depth to lime-cemented sandstone paralithic contact
is 20 to 40 inches. The part of the profile between
depths 4 and 12 inches is dry in all parts from May 1 to
December 1 but is moist for more than 90 consecutive
days in most years in winter and early in spring. Vertical
cracks extend from the surface and are 1 to 4
centimeters wide at a depth of 50 centimeters at some
time of the year. Organic matter content ranges from 1
to 2 percent to a depth of 15 inches.

The A horizon has dry color of 2.5Y 5/2 or 4/2.
Reaction is neutral or mildly alkaline. The horizon is 5 to
15 percent cobbles and 5 to 25 percent pebbles.

The B horizon has moist color of 2.5Y 3/2 or 4/2. The
upper part of the B horizon has moist value of 3.
Reaction is mildly alkaline or moderately alkaline. The
horizon is 5 to 10 percent cobbles and O to § percent
pebbles. It has a weighted average clay content of 35 to
50 percent. The B1t horizon is noneffervescent or
slightly effervescent. The B2t horizon is slightly
effervescent or strongly effervescent. Lime is
disseminated or in soft masses.

The C horizon is mildly alkaline or moderately alkaline.
Itis 5 to 10 percent cobbles and 0 to 5 percent pebbles.

Pitco Series

The Pitco series consists of very deep, somewhat
poorly drained, saline-alkali soils on basin rims and flood
plains. These soils formed in alluvium derived dominantly
from igneous and sedimentary rock. Slope ranges from 0
to 1 percent.

Soils of the Pitco series are fine, montmorillonitic,
thermic Fluvaquentic Haplaquolls.

Typical pedon of Pitco clay, partially drained; about 1.7
miles northwest of the city of Stratford, about 1.4 miles
north of Laurel Avenue and 0.4 mile west of the Kings
River levee; about 300 feet east of canal; 1,870 feet east
and 835 feet south of the northwest corner of sec. 12, T.
20S.,R. 19 E

Ap1—0 to 10 inches; dark gray (5Y 4/1) clay, very dark
gray (5Y 3/1) moist; strong coarse subangular
blocky structure; very hard, friable, slightly sticky and
slightly plastic; many very fine roots; common very
fine tubular pores and many very fine interstitial
pores; common fine gypsum crystals; mildly alkaline;
abrupt wavy boundary.

A12cssa—10 to 16 inches; dark gray (5Y 4/1) clay,
black (8Y 2.5/2) moist; strong very coarse
subangular blocky structure; very hard, firm, sticky
and plastic; common very fine roots; common very
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fine tubular pores and many very fine interstitial
pores; common fine gypsum crystals; moderately
alkaline; abrupt wavy boundary.

A13gcssa—16 to 23 inches; gray (5Y 5/1) clay, very
dark gray (5Y 3/1) moist; few fine prominent pinkish
gray (7.5YR 7/2) mottles, strong brown (7.5YR 5/6)
moist; weak very coarse subangular blocky
structure; very hard, friable, sticky and plastic;
common very fine roots; few very fine tubular pores
and common very fine interstitial pores; common
fine gypsum crystals; moderately alkaline; abrupt
smooth boundary.

lIC1gcssa—23 to 30 inches; dark gray (5Y 4/1) clay
foam, very dark gray (5Y 3/1) moist; common fine
prominent pink (7.6YR 7/4) mottles, strong brown
(7.5YR 5/6) moist, and common medium faint black
(Y 2.5/1, dry or moist) mottles; massive; very hard,
friable, sticky and plastic; few very fine tubular pores
and common very fine interstitial pores; gypsum
crystals in tubular pores; mildly alkaline; abrupt wavy
boundary.

[1C2gcssa—30 to 42 inches; olive gray (5Y 4/2) clay,
very dark gray (5Y 3/1) moist; many medium distinct
olive (5Y 5/4) mottles, olive (5Y 4/3) moist, and
many medium faint black (5Y 2.5/1, dry or moist)
mottles; massive; very hard, friable, sticky and
plastic; common very fine tubular pores; gypsum
crystals in tubular pores; common pressure faces;
moderately alkaline; abrupt wavy boundary.

I1IC3gcssa—42 to 60 inches; dark gray (5Y 4/1) clay,
very dark gray (5Y 3/1) moist; many large distinct
olive (5Y 4/4) mottles, olive gray (5Y 4/2) moist,
and many large faint black (5Y 2.5/1, dry or moist)
mottles; massive; very hard, friable, sticky and very
plastic; few very fine tubular pores; common
pressure faces; mildly alkaline.

The profile is saturated in a reduced state at some
time of the year. Organic matter content is 1 to 2
percent in the A horizon and decreases to about 0.5
percent at a depth of 23 inches, but the decrease is
irregular with increasing depth. The profile ranges from
slightly saline-alkali to strongly saline-alkali and is
noneffervescent.

The A horizon has dry color of 5Y 4/1, 5/1, or 5/2,
and it has moist color of 5Y 2.5/2, 3/1, or 3/2. Faint to
prominent mottles are in the lower part of the A horizon
and have color of 7.5YR 5/6 or 5Y 5/6. Reaction is
neutral to strongly alkaline.

The C horizon has dry color of 5Y 4/1, 4/2, 5/1, 5/2,
or 6/1, and it has moist color of 5Y 3/1, 3/2, 4/1, 4/2,
or 5/1. It has faint, distinct, or prominent mottles that
have color of 7.5YR 5/6 or of 5Y 2.5/1, 4/2, 4/3, 4/4,
or 5/6. It is clay loam or clay and averages more than
35 percent clay. Reaction is mildly alkaline to strongly
alkaline.
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Rambla Series

The Rambla series consists of very deep, moderately
well drained, saline-alkali soils on basin rims. These soils
formed in alluvium derived dominantly from igneous and
sedimentary rock. Slope ranges from 0 to 2 percent.

Soils of the Rambla series are sandy over clayey,
mixed (calcareous), thermic Typic Fluvaquents.

Typical pedon of Rambla loamy sand, drained; about
100 feet south of Utica Avenue; 1,370 feet west and 100
feet south of the northeast corner of sec. 17, T. 23 S., R.
20 E.

Ap1—0 to 5 inches; gray (5Y 6/1) loamy sand, dark gray
(5Y 4/1) moist; single grain; loose; few fine and
many very fine roots; many very fine interstitial
pores; disseminated lime; strongly effervescent;
moderately alkaline; abrupt smooth boundary.

Ap2—5 to 15 inches; gray (5Y 6/1) loamy sand, dark
gray (5Y 4/1) moist; single grain; loose; common
very fine roots; many very fine interstitial pores;
disseminated lime; strongly effervescent; moderately
alkaline; abrupt wavy boundary.

C1—15 to 19 inches; gray (5Y 6/1) loamy fine sand,
dark gray (5Y 4/1) moist; massive; slightly hard, very
friable; common very fine roots; common very fine
interstitial pores; disseminated lime; strongly
effervescent; moderately alkaline; abrupt wavy
boundary.

liC2gca—19 to 27 inches; gray (5Y 6/1) clay, gray (5Y
5/1) moist; few fine prominent strong brown (7.5YR
4/6) mottles, dark brown (7.5YR 3/4) moist;
massive; very hard, firm, very sticky and very plastic;
common very fine roots; few fine and common very
fine tubular pores; common medium irregularly
shaped soft masses of lime; strongly effervescent;
moderately alkaline; clear wavy boundary.

1IC3gca—27 to 35 inches; gray (5Y 6/1) clay, olive gray
(5Y 5/2) moist, many fine prominent yellowish brown
(10YR 5/4) mottles, dark yellowish brown (10YR
4/4) moist; massive; very hard, firm, very sticky and
very plastic; common very fine roots; few very fine
tubular pores; common medium irregularly shaped
soft masses of lime; strongly effervescent;
moderately alkaline; abrupt smooth boundary.

IC4g—35 to 45 inches; variegated gray (5Y 6/1) and
very pale brown (10YR 8/3) clay, olive gray (5Y 5/2)
and very pale brown (10YR 7/3) moist; many fine
prominent yellowish brown (10YR 5/6) mottles, dark
yellowish brown (10YR 4/4) moist; massive; very
hard, very firm, very sticky and very plastic; few very
fine tubular pores; disseminated lime; strongly
effervescent; moderately alkaline; abrupt smooth
boundary.

IIIC5g—45 to 60 inches; light gray (5Y 7/1) loamy sand,
olive gray (5Y 5/2) moist; massive; loose; many very
fine interstitial pores; disseminated lime; slightly
effervescent; moderately alkaline.
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The organic matter content is less than 1 percent at
the surface and decreases irregularly with increasing
depth. The profile typically is nonsaline-nonalkali at the
surface and saline-alkali below a depth of 19 inches. It is
slightly effervescent to strongly effervescent. The lime is
disseminated in soft masses.

The A horizon has dry color of 5Y 6/1 or 7/1, and it
has moist color of §Y 4/1 or 5/1.

The C1 horizon is loamy sand to sandy loam and
averages 2 to 10 percent clay.

The C horizon has dry color of 5Y 6/1 or 7/1 or of
10YR 7/2 or 8/3, and it has moist color of 5Y 4/1, 5/1,
or 5/2 or of 10YR 6/2 or 7/3. There are few to many,
fine or medium, distinct or prominent mottles that have
color of 7.5YR 3/4 or 4/4 or of 10YR 4/4. The reaction
is moderately alkaline or strongly alkaline.

Reefridge Series

The Reefridge series consists of deep, well drained
soils on uplands. These soils formed in residuum derived
dominantly from shale and sandstone. Slope ranges
from 5 to 30 percent.

Soils of the Reefridge series are fine, montmorillonitic,
thermic Typic Torrerts.

Typical pedon of Reefridge clay, 5 to 15 percent
slopes; at the southern end of Reef Ridge, about one-
eighth mile northwest of Highway 41; about 700 feet
west and 1,485 feet north of the southeast corner of
sec.1,T.24 S, R. 17 E.

A11—0 to 1 inch; brown (10YR 5/3) clay, dark grayish
brown (10YR 4/2) moist; moderate medium
subangular blocky structure parting to strong
medium granular; very hard, firm, very sticky and
very plastic; many very fine roots; many very fine
interstitial pores; neutral; abrupt smooth boundary.

A12—1 to 5 inches; light yellowish brown (2.5Y 6/4)
clay, olive brown (2.5Y 4/4) moist; strong medium
subangular blocky structure; very hard, firm, very
sticky and very plastic; many very fine roots; many
very fine tubular pores; neutral; abrupt smooth
boundary.

A13—5 to 14 inches; light yellowish brown (2.5Y 6/4)
clay, olive brown (2.5Y 4/4) moist; strong coarse
prismatic structure; very hard, firm, very sticky and
very plastic; common very fine roots; many very fine
and few fine tubular pores; few intersecting
slickensides; neutral; abrupt smooth boundary.

C1—14 to 16 inches; light olive brown (2.5Y 5/4) clay,
olive brown (2.5Y 4/4) moist; few fine prominent
reddish yellow (7.5YR 6/6) mottles, strong brown
(7.5YR 5/6) moist; strong coarse prismatic structure;
very hard, very firm, very sticky and very plastic;
common very fine roots; many very fine and few fine
tubular pores; disseminated lime; slightly
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effervescent; moderately alkaline; abrupt smooth
boundary.

C2cacs—16 to 48 inches; light olive brown (2.5Y 5/4)
clay, olive brown (2.5Y 4/4) moist; common medium
distinct brownish yellow (10YR 6/8) motties,
yellowish brown (10YR 5/8) moist; strong coarse
prismatic structure; very hard, very firm, very sticky
and very plastic; few very fine roots; many very fine
and few fine tubular pores; lime is disseminated and
in common fine seams; common fine gypsum
crystals; violently effervescent; moderately alkaline;
clear smooth boundary.

C3r—48 inches; variegated light olive gray (5Y 6/2),
olive yellow (2.5Y 6/86), and yellow (10YR 7/8)
interbedded calcareous shale and sandstone.

Depth to paralithic contact of shale or interbedded
shale and sandstone ranges from 40 to 60 inches or
more. Vertical cracks extend from the surface and are 1
to 5 centimeters wide at a depth of 50 centimeters. The
cracks usually close sometime in January or February for
less than 60 consecutive days and remain open the rest
of the year. Few to many intersecting slickensides are
present in some horizons below a depth of 10 inches.

The A horizon has dry color of 10YR 4/3, 5/3, or 5/2
or of 2.5Y 6/4, and it has moist color of 10YR 3/3, 4/3,
or 4/2 or of 2.5Y 4/4. In some pedons the A11 horizon
has value of 3 when moist, but this horizon is 2 inches
thick or less. The A horizon is neutral to moderately
alkaline.

The C horizon has dry color of 10YR 4/3, 5/3, or 5/2
or of 2.5Y 5/4, and it has moist color of 10YR 4/2 or
4/3 or of 2.5Y 4/4. Mottles are few to many, fine or
medium, and distinct or prominent and have moist color
of 7.5YR 5/6 or 6/8 or of 10YR 5/8. The mottles are
considered to be relict mottles. This horizon is clay or
clay loam and averages 35 to 60 percent clay. Itis O to
5 percent rock fragments 2 millimeters to 3 inches in
size. It is slightly effervescent to violently effervescent.
Lime is disseminated or is in seams or soft masses.
Electrical conductivity of this horizon ranges from 4 to 8
millimhos per centimeter.

Remnoy Series

The Remnoy series consists of shallow, somewhat
poorly drained, saline-alkali soils on alluvial fans and
flood plains. These soils formed in alluvium derived
dominantly from igneous and sedimentary rock. Slope
ranges from O to 2 percent.

Soils of the Remnoy series are loamy, mixed, thermic,
shallow Typic Nadurargids.

Typical pedon of Remnoy very fine sandy loam; about
245 feet west of 4th Avenue and 0.5 mile north of
Excelsior Avenue; about 2,500 feet south and 245 feet
west of the northeast corner of sec. 36, T. 17 S, R. 22
E.
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A1—0 to 1 inch; light brownish gray (2.5Y 6/2) very fine
sandy loam, dark grayish brown (2.5Y 4/2) moist;
strong medium platy structure; hard, firm, nonsticky
and nonplastic; many very fine, fine; and medium
roots; many very fine interstitial pores; disseminated
lime; strongly effervescent; strongly alkaline; abrupt
smooth boundary.

A2—1 to 5 inches; light gray (2.5Y 7/2) very fine sandy
loam, grayish brown (2.5Y 5/2) moist; strong thick
platy structure; hard, firm, nonsticky and nonplastic;
many very fine, fine, and medium roots; many very
fine interstitial pores and few fine vesicular pores;
disseminated lime; strongly effervescent; strongly
alkaline; abrupt smooth boundary.

B2t—5 to 15 inches; light gray (2.5Y 7/2) clay loam, dark
grayish brown (2.5Y 4/2) moist; common fine
prominent brownish yellow (10YR 6/8) mottles,
yellowish brown (10YR 5/6) moist; weak medium
prismatic structure parting to moderate medium
subangular blocky; very hard, very firm, very sticky
and very plastic; many very fine and fine roots
matted on top of pan; common fine and medium
tubular pores; common moderately thick clay films in
cracks and pores; disseminated lime; slightly
effervescent; very strongly alkaline; abrupt irregular
boundary.

C1sicam—15 to 23 inches; light gray (2.5Y 7/2),
indurated, lime-silica duripan with laminar layer 0.5
to 1 millimeter thick within the duripan, grayish
brown (2.5Y 5/4) moist; many fine distinct light olive
brown (2.5Y 5/4) mottles, olive brown (2.5Y 4/4)
moist; massive; extremely hard; few very fine roots
in cracks; common fine tubular pores; common
moderately thick clay films in cracks and pores;
fragments do not slake during prolonged soaking in
water or hydrochloric acid; lime is disseminated and
in seams; violently effervescent; very strongly
alkaline; abrupt wavy boundary.

C2sicam—23 to 29 inches; light gray (2.5Y 7/2)
indurated lime-silica duripan with laminar layer 0.5 to
1 millimeter thick within the duripan, dark grayish
brown (2.5Y 4/2) moist; many fine prominent olive
yellow (2.5Y 6/6) mottles, olive brown (2.5Y 4/4)
moist; massive; very hard, very firm; few very fine
tubular pores; fragments do not slake during
prolonged soaking in water or hydrochloric acid; lime
is disseminated and in seams; violently effervescent;
very strongly alkaline; abrupt wavy boundary.

[IC3—29 to 52 inches; light gray (2.5Y 7/2) silt loam,
grayish brown (2.5Y 5/2) moist; few fine prominent
olive yellow (2.5Y 6/6) mottles, olive brown (2.5Y
4/4) moist; massive; slightly hard, very friable,
nonsticky and nonplastic; common very fine
interstitial pores and common fine tubular pores;
disseminated lime; violently effervescent; very
strongly alkaline; abrupt wavy boundary.
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111C4—52 to 63 inches; light brownish gray (2.5Y 6/2)
sandy loam, dark grayish brown (2.5Y 4/2) moist;
massive; slightly hard, very friable, slightly sticky and
nonplastic; few fine tubular pores; disseminated
lime; violently effervescent; very strongly alkaline;
abrupt wavy boundary.

IVC5—63 to 70 inches; light gray (2.5Y 7/2) silt loam,
grayish brown (2.5Y 5/2) moist; many fine prominent
olive yellow (2.5Y 6/6) mottles, olive brown (2.5Y
4/4) moist; massive; slightly hard, very friable,
slightly sticky and slightly plastic; few fine and
medium roots; many fine tubular pores; very strongly
alkaline.

Depth to a silica and lime duripan ranges from 10 to
20 inches. The profile commonly is effervescent
throughout. The lime is disseminated or is in filaments,
soft masses, or concretions. The upper part of the A
horizon and the lower part of the C horizon are
noneffervescent in some pedons. Few to many, fine or
medium, and distinct or prominent mottles are present in
the B horizon, the duripan, and the C horizon. The
mottles have moist color of 5Y 6/3 or 5/3, of 2.5Y 4/4,
of 10YR 5/6, 4/6, or 3/6, or of 5YR 4/6.

The A horizon has dry color of 2.5Y 6/2,7/1, or 7/2.
The organic carbon content is less than 0.5 percent. The
A2 horizon tongues into the B2t horizon and between
prism faces in some pedons.

The B2t horizon has dry color of 2.5Y 5/2, 6/2, or 7/2
or of 10YR 7/3, and it has moist color of 2.5Y 4/2, 5/2,
or 4/4 or of 10YR 4/3. It averages 27 to 35 percent
clay. The exchangeable sodium percentage ranges from
30 to 100 percent.

The Csicam horizon has dry color of 2.5Y 6/2 or 7/2.
The duripan is 10 to 20 percent carbonates. It is not
fractured in some pedons. The thickness of the duripan
ranges from 10 to 15 inches. The lower part of the C
horizon has dry color of 2.5Y 7/2, 6/2, 6/4, or 7/4. It is
sandy toam, fine sandy loam, very fine sandy loam, or
silt loam.

Sagaser Series

The Sagaser series consists of deep, well drained
soils on mountains. These soils formed in residuum
derived dominantly from sandstone or shale. Slope
ranges from 50 to 75 percent.

Soils of the Sagaser series are fine-loamy, mixed,
thermic Typic Argixerolls.

Typical pedon of Sagaser loam, 50 to 75 percent
slopes; about 3.5 miles west, northwest of Garza Peak,
and 0.5 mile east of Fresno County line on jeep trail; in
the NE1/4NE1/4NE1/4 of sec. 8, T. 23 S,, R. 16 E.

A1—0 to 6 inches; brown (10YR 5/3) loam, very dark
grayish brown (10YR 3/2) moist; moderate medium
subangular blocky structure parting to very fine
subangular blocky; slightly hard, very friable,
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nonsticky and slightly plastic; many very fine roots;
many very fine and fine tubular pores; neutral; clear
wavy boundary.

B21t—6 to 16 inches; brown (10YR 5/3) clay loam, very
dark grayish brown (10YR 3/2) moist; moderate
coarse subangular blocky structure; slightly hard,
very friable, sticky and siightly plastic; many very
fine and common fine roots; many very fine and fine
tubular pores; many moderately thick clay films in
pores and on peds; neutral; clear wavy boundary.

B22t—16 to 26 inches; yellowish brown (10YR 5/4) clay
loam, dark yetlowish brown (10YR 3/4) moist;
moderate coarse subangular blocky structure; very
hard, very friable, sticky and slightly plastic; many
very fine and fine roots and common medium roots;
many very fine and common fine tubular pores;
about 5 percent gravel-sized hard shale fragments;
many moderately thick clay films in pores and on
peds; neutral; gradual wavy boundary.

B3t—26 to 34 inches; light yellowish brown (10YR 6/4)
clay loam, dark yellowish brown (10YR 4/4) moist;
massive; very hard, very friable, sticky and plastic;
common very fine and many fine roots; common fine
tubular pores; about 10 percent hard shale
fragments; many moderately thick clay films in
pores; neutral; clear wavy boundary.

C1—34 to 42 inches; light yellowish brown (10YR 6/4)
shaly clay loam, yellowish brown (10YR 5/4) moist;
massive; very hard, very friable, sticky and plastic;
common fine roots; common very fine tubular pores;
about 20 percent hard shale fragments; neutral;
clear wavy boundary.

C2r—42 inches; light gray (2.5Y 7/2) thin weathered
coating over light gray (5Y 7/2) highly fractured
shale that, when soaked in water or sodium
hexametaphosphate, breaks down under moderate
pressure to a sticky and plastic clay loam; fractures
are 0.5 to 2.0 centimeters apart, with no rotational
displacement.

The thickness of the solum is 32 to 48 inches. Depth
to paralithic contact is 40 to 60 inches or more. The part
of the profile between depths of 4 and 16 inches is
usually moist in all parts from about January 1 to April
30. It is usually dry in all parts from about July 1 to
September 1. The profile is neutral or mildly alkaline.

The A horizon has dry color of 10YR 4/2, 4/3, 5/2, or
5/3, and it has moist color of 10YR 3/1, 3/2, or 3/3.
Organic matter content is 2 to 4 percent in the upper 6
inches and decreases regularly to less than 1 percent at
a depth of 14 to 20 inches.

The Bt horizon has dry color of 10YR 4/2, 4/3, 5/3,
5/4, or 6/4 or of 7.5YR 4/4 or 5/6, and it has moist
color of 10YR 3/2, 3/3, 3/4, 4/4, or 5/6 or of 7.5YR 3/2
or 4/4. The upper 6 inches of the B horizon has dry
value of 4 or 5 and moist value or chroma, or both, of 3
or less. Clay content averages 27 to 35 percent and is
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estimated to be 10 to 14 percent more than that in the A
horizon. The B horizon averages 5 to 15 percent rock
fragments, mainly in the lower part of the horizon.

The C horizon has dry color of 10YR 6/4 or 7/4 or of
7.5YR 6/6, and it has moist color of 10YR 4/4 or 5/4 or
of 7.5YR 4/4. It averages 15 to 25 percent rock
fragments.

Sandridge Series

The Sandridge series consists of very deep, somewhat
excessively drained, alkali soils on basin rims. These
soils formed in windblown alluvium derived dominantly
from igneous and sedimentary rock. Slope ranges from 0
to 3 percent.

Soils of the Sandridge series are siliceous, thermic
Typic Torripsamments.

Typical pedon of Sandridge loamy fine sand; about 7.2
miles south of Utica Avenue and 3.5 miles east of
Interstate 5, about 100 feet south of a dirt road; 1,520
feet east and 1,720 feet south of the northwest corner of
sec. 19, T.24 S, R. 21 E.

A11—0 to 1 inch; grayish brown (2.5Y 5/2) loamy fine
sand, very dark grayish brown (2.5Y 3/2) moist;
weak medium platy structure; soft, very friable; many
very fine roots; many very fine interstitial pores;
broken shell fragments less than 0.5 millimeter in
size; electrical conductivity is 0.6 millimho per
centimeter; exchangeable sodium percentage is 1;
slightly effervescent; slightly acid; abrupt smooth
boundary.

A12—1 to 24 inches; light gray (2.5Y 7/2) loamy fine
sand, dark grayish brown (2.5Y 4/2) moist; single
grain; loose; many very fine roots; many very fine
interstitial pores; broken shell fragments less than
0.5 millimeter in size; disseminated lime; electrical
conductivity is 0.25 millimho per centimeter;
exchangeable sodium percentage is 4; strongly
effervescent; mildly alkaline; abrupt smooth
boundary.

C—24 to 60 inches; light gray (5Y 7/1) loamy fine sand,
olive gray (5Y 5/2) moist; massive; soft, very friable;
few very fine roots; many very fine interstitial pores;
broken shell fragments less than 0.5 millimeter in
size; disseminated lime; electrical conductivity is 0.6
millimho per centimeter; exchangeable sodium
percentage is 29; strongly effervescent; very
strongly alkaline.

The part of the profile between depths of 12 and 35
inches is dry in all parts from March through December
1, and some or all parts of the profile are not moist for
as long as 75 consecutive days. The soil is more than 60
inches deep. Organic matter content is less than 0.5
percent. The profile is effervescent throughout. Calcium
carbonate content ranges from 1 to 5 percent. The
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profile is 1 to 3 percent shell fragments throughout. The
profile typically is loamy fine sand, loamy sand, or sand.

The A horizon has dry color of 2.5Y 5/2,7/2, or 7/1,
and it has moist color of 2.5Y 3/2, 4/2, or 5/2. The
reaction is slightly acid to strongly alkaline.

The C horizon has dry color of 5Y 7/1 or 2.5Y 7/1,
and it has moist color of 8Y 5/2 or 2.5Y 5/2.
Exchangeable sodium percentage is 15 to 50. The
reaction ranges from moderately alkaline to very strongly
alkaline.

Tulare Series

The Tulare series consists of very deep, somewhat
poorly drained, saline-alkali soils in basins. These soils
formed in alluvium derived dominantly from igneous and
sedimentary rock. Slope ranges from 0 to 1 percent.

Soils of the Tulare series are fine, montmorillonitic
(calcareous), thermic Vertic Haplaquolls.

Typical pedon of Tulare clay, partially drained; about 5
miles southwest of Corcoran; about 0.5 mile west of 10th
Avenue and 100 feet north of Redding Avenue; about
2,640 feet west and 100 feet north of the southeast
corner of sec. 12, T. 22 S,, R. 21 E.

Ap1—0 to 0.25 inch; gray (10YR 5/1) clay, very dark
gray (10YR 3/1) moist; strong fine granular
structure; very hard, friable, sticky and plastic; many
very fine tubular pores; violently effervescent;
moderately alkaline; abrupt smooth boundary.

Ap2—0.25 inch to 16 inches; gray (10YR 5/1) clay, very
dark gray (10YR 3/1) moist; common fine faint light
brownish gray (10YR 6/2) mottles, grayish brown
(10YR 5/2) moist; strong very coarse prismatic
structure parting to strong coarse subangular blocky;
very hard, friable, sticky and plastic; many very fine
and common fine roots; many very fine tubular
pores; violently effervescent; moderately alkaline;
abrupt smooth boundary.

C1—16 to 31 inches; light gray (5Y 7/2) clay, dark gray
(N 4/0) moist; common fine distinct olive brown
(2.5Y 4/4, dry or moist) mottles; strong very coarse
prismatic structure; hard, friable, sticky and plastic;
common pressure faces; common very fine roots;
common very fine tubular pores; violently
effervescent; moderately alkaline; abrupt smooth
boundary.

C2ca—31 to 48 inches; light olive gray (5Y 6/2) clay,
olive gray (5Y 5/2) moist; common fine distinct olive
brown (2.5Y 4/4, dry or moist) mottles; massive;
hard, friable, sticky and plastic; common pressure
faces; common very fine and few fine roots;
common very fine tubular pores; violently
effervescent; moderately alkaline; abrupt smooth
boundary.

C3—48 to 60 inches; grayish brown (2.5Y 5/2) clay, very
dark grayish brown (2.5Y 3/2) moist; massive; hard,
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friable, sticky and plastic; common pressure faces;
few very fine tubular pores; violently effervescent;
moderately alkaline.

The profile is saturated at some time of the year. The
A horizon or mollic epipedon is 14 to 25 inches thick.
Organic matter content is 2 to 3 percent in the A horizon
and decreases irregularly with increasing depth. Calcium
carbonate content is 15 to 25 percent throughout the
profile and is dominantly disseminated, although thin
layers of decomposed shell fragments are present at
random depths. When the profile is dry late in summer,
vertical cracks extend from the surface to a depth of 25
to 50 inches and are 2 to 5 inches wide. Pressure faces
are at a depth of 25 to 40 inches.

The A horizon has dry color of 10YR 4/1 or 5/1 or of
5Y 4/1 or 5/1, and it has moist color of 10YR 3/1 or
3/2 or of 5Y 3/1. It has mottles in the lower part that
have color of 10YR 3/1 or 5/2 or of 5YR 4/2 or 4/3.

The C horizon has dry color of 2.5Y 5/2 or of 5Y 5/1,
5/3, 6/1,6/2,7/1, or 7/2, and it has moist color of 2.5Y
3/2 or 4/2, of 5Y 4/1, 4/2, 4/3, 5/2, or 5/3, or of N 4/0.
It has mottles that have color of 2.5Y 4/4 or of 5Y 2.5/2,
4/2, or 4/3. This horizon is dominantly clay or silty clay
and averages 40 to 60 percent clay.

Tulare Variant

The Tulare Variant consists of very deep, poorly
drained, saline-alkali soils on basin rims and flood plains.
These soils formed in alluvium derived dominantly from
igneous and sedimentary rock. Slope ranges from 0 to 1
percent.

Soils of the Tulare Variant are very fine,
montmorillonitic (calcareous), thermic Vertic Haplaquolls.

Typical pedon of Tulare Variant clay, partially drained;
about 0.5 mile north of Laurel Avenue and 0.75 mile
west of 22nd Avenue; in the SE1/4SW1/4SW1/4 of sec.
12, T.20 S, R. 19 E.

Ap1—0 to 2 inches; dark gray (5Y 4/1) clay, very dark
gray (5Y 3/1) moist; strong fine subangular blocky
structure; very hard, friable, very sticky and very
plastic; many very fine and fine roots; few very fine
tubular pores; few fine crystals of gypsum;
disseminated lime; electrical conductivity is 16
millimhos per centimeter; exchangeable sodium
percentage is 23; slightly effervescent; moderately
alkaline; abrupt smooth boundary.

Ap2—2 to 10 inches; gray (5Y 5/1) clay, very dark gray
(5Y 3/1) moist; few fine prominent yellowish red
(5YR 5/8) mottles, yellowish red (5YR 5/6) moist;
strong very coarse prismatic structure; very hard,
friable, very sticky and very plastic; many very fine
and fine roots; many very fine tubular pores; few fine
crystals of gypsum; disseminated lime; electrical
conductivity is 21 millimhos per centimeter;
exchangeable sodium percentage is 28; strongly
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effervescent; moderately alkaline; abrupt wavy
boundary.

C1g—10 to 27 inches; mixed gray (5Y 5/1) and dark
gray (5Y 4/1) clay, dark gray (5Y 4/1) and black (5Y
2.5/1) moist; common fine prominent strong brown
(7.5YR 5/6) mottles, brown (7.5YR 4/4) moist;
massive; extremely hard, friable, very sticky and very
plastic; many very fine tubular pores; common fine
crystals of gypsum; disseminated lime; electrical
conductivity is 30 millimhos per centimeter;
exchangeable sodium percentage is 36; slightly
effervescent; moderately alkaline; abrupt smooth
boundary.

C2g—27 to 39 inches; mixed dark gray (5Y 5/1) and
very dark gray (5Y 3/1) clay, olive gray (5Y 4/2) and
black (5Y 2.5/1) moist; many medium prominent
strong brown (7.5YR 5/86, dry or moist) mottles;
massive; extremely hard, friable, very sticky and very
plastic; few very fine tubular pores; few fine crystals
of gypsum; disseminated lime; electrical conductivity
is 25 millimhos per centimeter; exchangeable
sodium percentage is 34; slightly effervescent;
moderately alkaline; abrupt wavy boundary.

IIAbg—39 to 47 inches; mixed dark gray (5Y 4/1) and
olive gray (5Y 5/2) clay, black (5Y 2.5/1) and olive
gray (5Y 5/2) moist; common medium distinct
yellowish brown (10YR 5/4, dry or moist) mottles;
massive; very hard, friable, very sticky and very
plastic; common very fine tubular pores;
disseminated lime; electrical conductivity is 18
millimhos per centimeter; exchangeable sodium
percentage is 31; slightly effervescent; moderately
alkaline; abrupt smooth boundary.

IIC3g—47 to 56 inches; light gray (5Y 6/1) clay, gray (5Y
5/1) moist; many medium prominent yellowish
brown (10YR 5/6) mottles, brownish yellow (10YR
6/6) moist; massive; very hard, friable, very sticky
and very plastic; few very fine tubular pores;
electrical conductivity is 15.5 millimhos per
centimeter; exchangeabie sodium percentage is 27;
moderately alkaline; abrupt smooth boundary.

I1IC4g—56 to 62 inches; light olive gray (5Y 6/2) fine
sandy loam, olive gray (5Y 5/2) moist; many
medium prominent brownish yellow (5Y 6/6)
mottles, yellowish brown (10YR 5/6) moist; massive;
hard, very friable, slightly sticky and slightly plastic;
electrical conductivity is 17 millimhos per centimeter;
exchangeable sodium percentage is 32; moderately
alkaline.

The profile is saturated at some time of the year.
Thickness of the mollic epipedon ranges from 10 to 14
inches. Organic matter content is 1 to 2 percent in the A
horizon and decreases irregularly with increasing depth.
Disseminated lime commonly is present from the surface
to a depth of 40 inches, and it is present throughout the
profile in some pedons. When the profile is dry, vertical
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cracks extend from the surface to a depth of 20 to 30
inches and are 0.5 to 1 inch wide. Clay content of the
10- to 40-inch control section is 60 to 70 percent.
Reaction is mildly alkaline or moderately alkaline.
Electrical conductivity ranges from 8 to 30 millimhos per
centimeter. The exchangeable sodium percentage
ranges from 15 to 50.

Twisselman Series

The Twisselman series consists of very deep, well
drained soils on alluvial fans. These soils formed in
alluvium derived dominantly from sedimentary rock.
Slope ranges from 0 to 1 percent.

Soils of the Twisselman series are fine, mixed
(calcareous), thermic Typic Torriorthents.

Typical pedon of Twisselman silty clay; 300 feet north
of the Kern County line and 45 feet west of the road;
300 feet north and 45 feet west of the southeast corner
ofsec. 33, T.24 S, R. 20 E.

Ap—O0 to 9 inches; light brownish gray (2.5Y 6/2) silty
clay, dark grayish brown (2.5Y 4/2) moist; moderate
medium subangular blocky structure; hard, friable,
sticky and very plastic; common very fine and few
fine roots; common very fine tubular pores and
many very fine interstitial pores; disseminated lime;
strongly effervescent; moderately alkaline; abrupt
smooth boundary.

C1—9 to 19 inches; light brownish gray (2.5Y 6/2) silty
clay, dark grayish brown (2.5Y 4/2) moist; massive;
hard, very friable, sticky and plastic; few very fine
and common fine roots; many very fine tubular and
interstitial pores; disseminated lime; strongly
effervescent; moderately alkaline; abrupt smooth
boundary.

C2—19 to 60 inches; pale yellow (2.5Y 7/4) silty clay,
olive brown (2.5Y 4/4) moist; massive; hard, friable,
sticky and plastic; few very fine, fine, and coarse
roots; many very fine tubular and interstitial pores;
disseminated lime; strongly effervescent; moderately
alkaline.

The part of the profile between depths of 4 and 12
inches is usually not moist in some or all parts for as
long as 70 to 90 consecutive days. [t is usually dry from
March or April to December or January. Organic matter
content is less than 0.5 percent and decreases regularly
with increasing depth. Lime commonly is disseminated;
where it is segregated, however, it is present as
filaments or threads. The profile is moderately alkaline or
strongly alkaline. Clay content ranges from 40 to 60
percent.

Vanguard Series

The Vanguard series consists of very deep, poorly
drained, saline-alkali soils on flood plains. These soils
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formed in alluvium derived dominantly from igneous rock.
Slope ranges from 0 to 1 percent.

Soils of the Vanguard series are coarse-loamy, mixed
(calcareous), thermic Typic Halaquepts.

Typical pedon of Vanguard sandy loam, partially
drained; about 0.25 mile south of Grangeville Boulevard.
and 30 feet west of 24th Avenue; in the
NE1/4NE1/4NE1/4 of sec. 27, T. 18 S.,, R. 19 E.

Ap—o0 to 6 inches; dark gray (5Y 4/1) sandy loam, very
dark gray (5Y 3/1) moist; weak and moderate
medium subangular blocky structure; very hard,
friable, slightly sticky and plastic; common very fine
roots; few fine tubular pores and few very fine
interstitial pores; electrical conductivity is 22
millimhos per centimeter; exchangeable sodium
percentage is 46; strongly alkaline; abrupt wavy
boundary.

A12—6 to 16 inches; grayish brown (2.5Y 5/2) sandy
loam, very dark grayish brown (2.5Y 3/2) moist;
massive; very hard, friable, slightly sticky and slightly
plastic; common fine and very fine tubular pores and
many very fine interstitial pores; disseminated lime;
electrical conductivity is 15 millimhos per centimeter;
exchangeable sodium percentage is 30; slightly
effervescent; moderately alkaline; clear wavy
boundary.

C1—16 to 20 inches; light brownish gray (2.5Y 6/2) fine
sandy loam, dark grayish brown (2.5Y 4/2) moist;
massive; slightly hard, very friable, slightly sticky and
slightly plastic; many very fine and common fine
tubular pores and many very fine interstitial pores;
disseminated lime; electrical conductivity is 7.5
millimhos per centimeter; exchangeable sodium
percentage is 45; slightly effervescent; moderately
alkaline; clear smooth boundary.

I1C2—20 to 28 inches; light brownish gray (2.5Y 6/2) silt
loam, dark grayish brown (2.5Y 4/2) moist; massive;
slightly hard, friable, slightly sticky and slightly
plastic; many very fine and common fine tubular
pores and many very fine interstitial pores; electrical
conductivity is 5 millimhos per centimeter,
exchangeable sodium percentage is 42; moderately
alkaline; abrupt smooth boundary.

[IAb—28 to 34 inches; gray (5Y 6/1) loam, very dark
gray (5Y 3/1) moist; moderate medium subangular
blocky structure parting to moderate fine subangular
blocky; hard, firm, sticky and plastic; many fine and
very fine tubular pores; electrical conductivity is 4
millimhos per centimeter; exchangeable sodium
percentage is 36; strongly alkaline; abrupt wavy
boundary.

IVC3-—34 to 60 inches; light olive gray (5Y 6/2) sandy
clay loam, olive gray (5Y 4/2) moist; many fine
distinct olive (58Y 5/4) mottles, olive (5Y 5/6) moist;
massive; hard, firm, sticky and plastic; many fine and
very fine tubular pores; disseminated lime; electrical
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conductivity is 3 millimhos per centimeter;
exchangeable sodium percentage is 37; slightly
effervescent; strongly alkaline.

The profile is saturated at some time of the year.
Organic matter content is 1 to 2 percent in the A horizon
and decreases irregularly with increasing depth.
Electrical conductivity of the saturation extract ranges
from 4 to 25 millimhos per centimeter. Exchangeable
sodium percentage ranges from 15 to 50. The
exchangeable sodium percentage decreases with depth.
It is moderately alkaline to very strongly alkaline.

The A horizon has dry color of 2.5Y 5/2 or of 5Y 4/1
or 4/2, and it has moist color of 2.5Y 3/2 or of 5Y 3/1
or 2/2.

The C horizon has dry color of 10YR 5/2, of 2.5Y 6/2
or 5/2, or of 5Y 6/1, 6/2, or 5/2, and it has moist color
of 10YR 3/2, of 2.5Y 4/2 or 3/2, or of 5Y 4/2 or 3/1.
Dark colors extend to a depth of less than 20 inches.
Few to common mottles are in the lower part of the C
horizon. This horizon has stratified layers of fine sandy
loam, silt loam, loam, and sandy clay loam in the lower
part.

Vaquero Series

The Vaquero series consists of moderately deep, well
drained soils on hills and mountains. These soils formed
in residuum derived dominantly from shale. Slope ranges
from 15 to 75 percent.

Soils of the Vaquero series are fine, montmorillonitic,
thermic Entic Chromoxererts.

Typical pedon of a Vaquero clay in an area of Vaquero
and Altamont clays, 15 to 50 percent slopes; 2.75 miles
northwest of Highway 41 via Stoker Canyon Road, about
50 feet east of the airstrip; 1,900 feet east and 200 feet
south of the center of sec. 36, T. 24 S., R. 16 E.

A11—0 to 1 inch; yellowish brown (10YR 5/4) clay,
brown (10YR 4/3) moist; strong medium subangular
blocky structure parting to strong very fine
subangular blocky; very hard, very friable, sticky and
very plastic; many very fine roots; common very fine
tubular pores; common intersecting slickensides;
disseminated lime; slightly effervescent; neutral;
abrupt wavy boundary.

A12—1 to 11 inches; brown (10YR 5/3) clay, brown
(10YR 4/3) moist; strong medium subangular blocky
structure; very hard, very friable, sticky and very
plastic; many very fine roots; common very fine
tubular pores; common intersecting slickensides;
disseminated lime; slightly effervescent; mildly
alkaline; abrupt smooth boundary.

A13—11 to 17 inches; brown (10YR 5/3) clay, brown
(10YR 4/3) moist; strong medium subangular blocky
structure; extremely hard, very friable, sticky and
very plastic; many very fine roots; common very fine
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tubular pores; common intersecting slickensides;
disseminated lime; slightly effervescent; moderately
alkaline; abrupt smooth boundary.

C1—17 to 25 inches; brown (10YR 5/3) clay, brown
(10YR 4/3) moist; strong medium subangular blocky
structure; extremely hard, friable, sticky and very
plastic; many very fine roots; common very fine
tubular pores; common intersecting slickensides;
lime is disseminated and in common medium
irregularly shaped soft masses and seams; strongly
effervescent; moderately alkaline; abrupt smooth
boundary.

C2—25 to 36 inches; variegated brown (10YR 5/3),
brownish yellow (10YR 6/6) and yellowish brown
(10YR 5/6) clay, brown (10YR 4/3), yellowish brown
(10YR 5/6), and dark yellowish brown (10YR 4/86)
moist; strong medium subangular blocky structure;
extremely hard, friable, sticky and plastic; few very
fine roots; common very fine tubular pores; common
intersecting slickensides; lime is disseminated and in
common medium irregularly shaped soft masses,
filaments, and seams; violently effervescent;
moderately alkaline; abrupt smooth boundary.

C3r—36 inches; variegated brown (10YR 5/3), yellowish
brown (10YR 5/6), brownish yellow (10YR 6/6), and
gray (10YR 5/1) highly fractured calcareous shale
with soil in the fractures; lime is disseminated and in
many medium irregularly shaped soft masses,
concretions, and filaments; violently effervescent;
strongly alkaline.

Depth to paralithic contact of shale ranges from 20 to
40 inches. Vertical cracks extend from the surface and
are 0.5 to 3 inches wide at a depth of 20 inches. The
cracks usually close from December through April for
100 to 150 consecutive days. Few to many intersecting
slickensides are below a depth of 10 inches.

The A horizon has dry color of 10YR 5/2, 5/3, 5/4,
6/2, or 6/3 or of 2.5Y 5/2 or 6/2, and it has moist color
of 10YR 4/2 or 4/3 or of 2.5Y 4/2, 4/4, or 5/4. ltis
slightly effervescent to violently effervescent. Lime is
disseminated or is in common fine soft masses. The
calcium carbonate equivalent ranges from 1 to 2
percent. The profile is neutral to moderately alkaline.

The C horizon has dry color of 10YR 5/3, 5/6, 6/3,
6/4, or 6/6 or of 2.5Y 6/2 or 7/4, and it has moist color
of 10YR 4/3, 4/6, 5/4, 5/6, 6/6, or 6/8 or of 2.5Y 4/4
or 7/4. Mottles with moist color of 7.5YR 5/8 or 10YR
3/3 are none to common. The horizon commonly is clay,
but in some pedons it is silty clay. The calcium
carbonate equivalent ranges from 1 to 3 percent. The
horizon typically is alkali in some part, and in some areas
it is saline-alkali. It is moderately alkaline or strongly
alkaline.
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Wadesprings Series

The Wadesprings series consists of moderately deep,
well drained soils on hills and mountains. These soils
formed in residuum derived dominantly from serpentine,
talc, and asbestos. Slope ranges from 15 to 75 percent.

Soils of the Wadesprings series are fine-loamy,
serpentinitic, thermic Pachic Argixerolls.

Typical pedon of Wadesprings stony loam, 15 to 50
percent slopes; in a roadbank about 0.3 mile east of the
Dawson Mine and 1 mile northeast of the Monterey
County line, about 1,200 feet east and 200 feet south of
the center of sec. 28, T. 23 S., R. 16 E.

A1—0 to 1 inch; gray (10YR 5/1) stony loam, very dark
gray (10YR 3/1) moist; moderate thick platy
structure; slightly hard, firm, slightly sticky and
slightly plastic; many very fine roots; many very fine
interstitial pores and common very fine tubular
pores; 5 percent pebbles, 5 percent cobbles, and 5§
percent stones; neutral; abrupt wavy boundary.

B21t—1 to 7 inches; gray (10YR 5/1) clay loam, very
dark gray (10YR 3/1) moist; strong coarse
subangular blocky structure; hard, firm, slightly sticky
and slightly plastic; many very fine roots; many very
fine interstitial and tubular pores; common thin clay
films in pores and on peds; 5 percent pebbles and 5
percent cobbles; mildly alkaline; abrupt wavy
boundary.

B22t—7 to 18 inches; gray (10YR 5/1) clay loam, very
dark gray (10YR 3/1) moist; strong coarse
subangular blocky structure; hard, firm, sticky and
plastic; many very fine roots; many very fine
interstitial pores and many very fine and common
fine tubular pores; common thin clay films in pores
and on peds; 5 percent pebbles and 5 percent
cobbles; moderately alkaline; clear wavy boundary.

B3t—18 to 31 inches; gray (10YR 5/1) cobbly clay loam,
very dark grayish brown (10YR 3/2) moist; massive;
hard, friable, sticky and plastic; common very fine
roots; many very fine interstitial pores and common
very fine and fine tubular pores; few thin clay films in
pores; 10 percent pebbles and 20 percent angular
cobbles; moderately alkaline; clear wavy boundary.

Cr—31 inches; variegated light bluish gray (58 7/1), gray
(10YR 5/1), and yellow (10YR 7/6) highly
weathered and fractured talc and asbestos
surrounding 30 percent serpentine cobbles; common
very fine roots in fractures; lime is disseminated and
in few fine seams, strongly effervescent; moderately
alkaline.

Depth to paralithic contact composed of talc,
asbestos, and serpentine ranges from 20 to 40 inches.
Organic matter content ranges from 1 to 3 percent to a
depth of more than 20 inches. The part of the profile
between depths of 5 and 13 inches is moist in some part
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from mid-December through May. It is usually dry in all
parts from June 1 to November 1.

The A and B2t horizons have dry color of 10YR 5/1 or
4/1. Rock fragment content ranges from 5 to 15 percent.

The B3t horizon has dry color of 10YR 5/1 or 4/1,
and it has moist color of 10YR 3/1 or 3/2. Rock
fragment content ranges from 15 to 35 percent. The
profile is mildly alkaline or moderately alkaline.

Wasco Series

The Wasco series consists of very deep, well drained
soils on alluvial fans. These soils formed in alluvium
derived dominantly from sandstone. Slope ranges from 0
to 5 percent.

Soils of the Wasco series are coarse-loamy, mixed,
nonacid, thermic Typic Torriorthents.

Typical pedon of Wasco sandy loam, 0 to 5 percent
slopes; about 2 miles southeast of the city of Avenal,
just west of the cattle pen next to the road; in the
SE1/4SW1/4SE1/4 of sec. 26, T. 22 S., R. 17 E.

A11—0 to 1 inch; grayish brown (2.5Y 5/2) coarse sandy
loam, dark grayish brown (2.5Y 4/2) moist; massive;
soft, very friable, nonsticky and nonplastic; many
very fine and fine roots; many very fine interstitial
pores; slightly acid; abrupt smooth boundary.

A12—1 to 7 inches; light brownish gray (2.5Y 6/2) sandy
loam, grayish brown (2.5Y 5/2) moist; massive; soft,
very friable, nonsticky and nonplastic; many very fine
and fine roots; many very fine interstitial pores and
common very fine tubular pores; neutral; abrupt
smooth boundary.

A13—7 to 20 inches; light brownish gray (2.5Y 6/2)
sandy loam, grayish brown (2.5Y 5/2) moist;
massive; soft, very friable, nonsticky and nonplastic;
many very fine and fine roots; many very fine
interstitial pores and common very fine tubular
pores; mildly alkaline; abrupt smooth boundary.

C—20 to 60 inches; light olive brown (2.5Y 5/4) sandy
loam, dark grayish brown (2.5Y 4/2) moist; massive;
loose, very friable, nonsticky and nonplastic;
common fine roots; common very fine tubular pores;
disseminated lime; slightly effervescent; mildly
alkaline.

The part of the profile between depths of 8 and 24
inches is dry in all parts from mid-April until mid-January
and is only continuously moist in some parts for 60 to 90
consecutive days in winter. Organic matter content is
less than 0.5 percent and decreases regularly with
increasing depth. The horizon is neutral to moderately
alkaline.

The C horizon has moist color of 2.5Y 5/4, 5/2, or
6/2. 1t commonly is sandy loam, but in some areas it is
fine sandy loam.
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Westcamp Series

The Westcamp series consists of very deep,
somewhat poorly drained, saline-alkali soils on basin
rims and flood plains. These soils formed in alluvium
derived dominantly from sedimentary and igneous rock.
Slope ranges from 0 to 2 percent.

Soils of the Westcamp series are fine-silty, mixed
(calcareous), thermic Aeric Fluvaquents.

Typical pedon of Westcamp loam, partially drained;
about 100 feet north of Quail Avenue and 0.2 mile west
of Highway 41; 1,650 feet east and 100 feet north of the
southwest corner of sec. 6, T. 22 S.,, R. 19 E.

Ap—0 to 7 inches; light brownish gray (2.5Y 6/2) loam,
dark grayish brown (2.5Y 4/2) moist; massive;
slightly hard, very friable, slightly sticky and slightly
plastic; common very fine and fine roots; many very
fine interstitial pores; disseminated lime; electrical
conductivity is 3 millimhos per centimeter;
exchangeable sodium percentage is 4; strongly
effervescent; mildly alkaline; abrupt smooth
boundary.

A12—7 to 10 inches; light brownish gray (2.5Y 6/2) silt
loam, dark grayish brown (2.5Y 4/2) moist; massive;
slightly hard, friable, sticky and slightly plastic; many
very fine and common fine roots; few very fine
tubular pores and many very fine interstitial pores;
disseminated lime; electrical conductivity is 2.7
millimhos per centimeter; exchangeable sodium
percentage is 9; strongly effervescent; moderately
alkaline; abrupt smooth boundary.

{IC1—10 to 14 inches; light yellowish brown (2.5Y 6/4)
silt loam, dark grayish brown (2.5Y 4/2) moist;
common fine distinct light gray (5Y 7/1) mottles and
few fine distinct yellow (10YR 7/6) mottles, gray (5Y
5/1) and yellowish brown (10YR 5/6) moist;
massive; slightly hard, very friable, sticky and slightly
plastic; many very fine and few fine roots; few very
fine tubular pores and many very fine interstitial
pores; disseminated lime; electrical conductivity is
3.8 millimhos per centimeter; exchangeable sodium
percentage is 12; strongly effervescent; moderately
alkaline; abrupt smooth boundary.

H1C2g—14 to 20 inches; pale yellow (2.5Y 7/4) silt loam,
olive brown (2.5Y 4/4) moist; many medium distinct
light gray (5Y 7/1) mottles, dark gray (5Y 4/1) moist,
massive; slightly hard, very friable, slightly sticky and
nonplastic; few very fine and fine roots; common
very fine tubular pores and many very fine interstitial
pores; disseminated lime; electrical conductivity is
3.1 millimhos per centimeter; exchangeable sodium
percentage is 32; slightly effervescent; strongly
alkaline; abrupt smooth boundary.

IVC3gca—20 to 26 inches; variegated light gray (2.5Y
7/2 and 5Y 7/1) silty clay loam with many thin strata
of silt loam, dark grayish brown (2.5Y 4/2) and gray
(5Y 5/1) moist; many medium distinct yellow (10YR

125

7/6) mottles, yellowish brown (10YR 5/4) moist;
massive; hard, firm, very sticky and very plastic; few
very fine roots; many very fine tubular pores and
common very fine interstitial pores; lime is
disseminated and in common fine soft masses;
electrical conductivity is 4.7 millimhos per
centimeter; exchangeable sodium percentage is 44;
violently effervescent; strongly alkaline; abrupt
smooth boundary.

VC4gca—26 to 37 inches; very pale brown (10YR 7/3)
silt loam, brown (10YR 4/3) moist; many fine distinct
light gray (5Y 7/1) mottles, dark gray (5Y 4/1) moist;
massive; slightly hard, very friable, slightly sticky and
nonplastic; few very fine roots; many very fine
tubular and interstitial pores; disseminated lime;
electrical conductivity is 27 millimhos per centimeter,;
exchangeable sodium percentage is 59; slightly
effervescent; moderately alkaline; abrupt smooth
boundary.

VIC5gsa—37 to 58 inches; variegated light gray (2.5Y
7/2), white (5Y 8/1), and pale yellow (2.5Y 7/4) silty
clay, grayish brown (2.5Y 5/2), gray (5Y 5/1), and
light yellowish brown (2.5Y 6/4) moist; massive;
extremely hard, firm, very sticky and very plastic;
lime is disseminated and in common medium soft
masses; electrical conductivity is 19 millimhos per
centimeter; exchangeable sodium percentage is 53;
violently effervescent; strongly alkaline; abrupt
smooth boundary.

VIIC6gsacs—>58 to 72 inches; light gray (5Y 7/1) clay,
bluish gray (5B 5/1) moist—quickly oxidizes to gray
(N 6/0, moist) when exposed to air; few fine
prominent brownish yellow (10YR 6/6) mottles, dark
yellowish brown (10YR 4/4) moist; massive;
extremely hard, very firm, very sticky and very
plastic; lime in few fine soft masses; common fine
crystals of gypsum; electrical conductivity is 22
millimhos per centimeter; exchangeable sodium
percentage is 57; slightly effervescent; moderately
alkaline.

The profile is highly stratified. It is saturated, naturally
free of dissolved oxygen, in a reduced state at some
time of the year. Organic matter content is less than 1
percent at the surface and decreases irregularly with
increasing depth.

The A horizon has dry color of 2.5Y 5/2, 6/2, or 6/4
or of 5Y 6/2, and it has moist color of 2.5Y 4/2 or 5/2
or of 5Y 4/1 or 4/2. It is mildly alkaline to very strongly
alkaline. It is slightly effervescent to violently
effervescent. The calcium carbonate equivalent ranges
from 1 to 3 percent.

The C horizon has dry color of 10YR 7/3, of 2.5Y 4/2,
6/4,7/2,0r 7/4, of N B/0 or 8/2, or of 5Y 4/1,6/1, 6/2,
7/1, or 8/1, and it has moist color of 10YR 4/3, of 2.5Y
4/2,4/4,5/2,6/2,6/4,0r7/2, of 5Y 3/1, 3/2, 4/1, 4/3,
5/1, or 5/2, of 5GY 5/1, of N 6/0, or of 5B 5/1. Mottles
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have moist color of 5YR 3/4 or 4/4, of 7.5YR 4/4 or
5/6, of 10YR 3/3, 4/4, 5/4, or 5/6, of 2.5Y 7/6, of 5Y
3/1, 4/1, or 5/1, of 5GY 5/1, or of N 5/0. More than 40
percent of the moist matrix colors at a depth of 10 to 30
inches have chroma of 3 or more where mottles are
present. Chroma is 2 or 3 in pedons where no mottles
are present. The C horizon ranges from fine sandy loam
to clay, and the particle size control section is 18 to 35
percent clay and less than 15 percent sand that is fine
or coarser. It is moderately alkaline to very strongly
alkaline. The calcium carbonate equivalent ranges from
1 to 14 percent. Lime is disseminated or is segregated in
soft masses and filaments.

Westhaven Series

The Westhaven series consists of very deep,
moderately well drained soils on alluvial fans. These
soils formed in alluvium derived dominantly from igneous
and sedimentary rock. Slope ranges from O to 5 percent.

Soils of the Westhaven series are fine-silty, mixed
(calcareous), thermic Typic Torrifluvents.

Typical pedon of Westhaven loam, 0 to 2 percent
slopes; 2,600 feet south of Nevada Avenue and 250 feet
west of 30th Avenue; 2,600 feet south and 250 feet west
of the northeast corner of sec. 3, T. 21 S,, R. 18 E.

Ap—o0 to 7 inches; light brownish gray (2.5Y 6/2) loam,
dark grayish brown (2.5Y 4/2) moist; moderate
coarse subangular blocky structure; slightly hard,
very friable, sticky and plastic; common very fine
and few fine roots; common very fine tubular pores
and many very fine interstitial pores; disseminated
lime; slightly effervescent; moderately alkaline;
abrupt smooth boundary.

C1—7 to 19 inches; light brownish gray (2.5Y 6/2) silt
loam, dark grayish brown (2.5Y 4/2) moist; weak
coarse subangular blocky structure; slightly hard,
friable, sticky and plastic; few very fine, fine, and
medium roots; common very fine tubular pores and
many very fine interstitial pores; disseminated lime;
slightly effervescent; moderately alkaline; clear wavy
boundary.

IIC2—19 to 24 inches; light brownish gray (2.5Y 6/2)
silty clay loam with many thin strata of silty clay and
silt loam, dark grayish brown (2.5Y 4/2) moist;
massive; slightly hard, friable, sticky and plastic; few
very fine, fine, and medium roots; many very fine
tubular and interstitial pores; lime is disseminated
and in common fine irregularly shaped soft masses;
strongly effervescent; moderately alkaline; abrupt
wavy boundary.

1IC3—24 to 29 inches; light brownish gray (2.5Y 6/2) silt
loam with many thin strata of silty clay loam, dark
grayish brown (2.5Y 4/2) moist; common fine
prominent yellowish brown (10YR 5/6) mottles, dark
yellowish brown (10YR 3/6) moist; massive; slightly
hard, very friable, sticky and plastic; few fine roots;

Soil Survey

many very fine tubular and interstitial pores; lime is
disseminated and in common fine irregularly shaped
soft masses; strongly effervescent; moderately
alkaline; gradual wavy boundary.

I1C4—29 to 45 inches; light brownish gray (2.5Y 6/2) silt
loam, dark grayish brown (2.5Y 4/2) moist; massive;
slightly hard, very friable, sticky and plastic; few very
fine roots; many very fine tubular and interstitial
pores; disseminated lime; strongly effervescent;
moderately alkaline; clear wavy boundary.

IVC5—45 to 72 inches; light brownish gray (2.5Y 6/2)
silty clay, dark grayish brown (2.5Y 4/2) moist;
massive; hard, friable, sticky and very plastic; few
very fine tubular pores; disseminated lime; strongly
effervescent; moderately alkaline; abrupt wavy
boundary.

VC6—72 to 84 inches; light gray (2.5Y 7/2) loamy sand,
dark grayish brown (2.5Y 4/2) moist; massive; loose;
many very fine interstitial pores; mildly alkaline.

The profile between depths of 4 and 12 inches is dry
in all parts from April through December and is not moist
in some or all parts for as long as 90 consecutive days.
The profile is mildly alkaline to strongly alkaline. It is
noneffervescent to violently effervescent; however, lime
is present in all pedons between depths of 10 and 20
inches. The lime is disseminated and in filaments or soft
masses. Electrical conductivity ranges from 0.5 to 8
millimhos per centimeter, and the exchangeable sodium
percentage is is 2 to 42.

The C horizon has dry color of 2.5Y 6/2 or 7/2 or of
5Y 6/3, and it has moist color of 2.5Y 4/2 or 5/2 or of
5Y 5/3. It has few or common, fine or medium, and
distinct to prominent mottles and has moist color of
10YR 3/6 or 5/6. The horizon ranges from fine sandy
loam to clay, and the particle-size control section
commonly is 18 to 35 percent clay. The horizon is loamy
sand to clay below a depth of 40 inches. Less than 15
percent of the particles are sand that is fine or coarser,
by weighted average, between depths of 10 and 40
inches.

Whitewolf Series

The Whitewolf series consists of very deep, somewhat
excessively drained soils on alluvial fans. These soils
formed in alluvium derived dominantly from igneous and
sedimentary rock. Slope ranges from 0 to 1 percent.

Soils of the Whitewolf series are mixed, thermic Xeric
Torripsamments.

Typical pedon of Whitewolf coarse sandy loam; about
2,100 feet north of Lacey Boulevard and 130 feet west
of 16th Avenue; 2,100 feet north and 130 feet west of
the southeast corner of sec. 25, T. 18 S,, R. 20 E.

Ap—o0 to 10 inches; grayish brown (10YR 5/2) coarse
sandy loam, very dark grayish brown (10YR 3/2)
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moist; massive; soft, very friable, nonsticky and
nonplastic; common fine roots; common fine tubular
pores; slightly acid; abrupt smooth boundary.

C—10 to 60 inches; white (2.5Y 8/2) sand, grayish
brown (2.5Y 5/2) moist; massive; loose; many fine
interstitial pores; slightly acid.

The part of the profile between depths of 12 and 22
inches is dry more than half the year. Organic matter
content at a depth of 10 inches is less than 1 percent.
The profile is neutral or slightly acid.

The A horizon has dry color of 10YR 5/2 or 5/3, and it
has moist color of 10YR 3/2 or 3/3.

The C horizon has dry color of N 6/0 or 8/0 or of 2.5Y
8/2, and it has moist color of N 5/0, 6/0, or 7/0 or of
2.5Y 5/2.

Youd Series

The Youd series consists of shallow, somewhat poorly
drained, saline-alkali soils on flood plains. These soils
formed in alluvium derived dominantly from igneous and
sedimentary rock. Slope ranges from 0 to 1 percent.

Soils of the Youd series are loamy, mixed, thermic,
shallow Entic Durorthids.

Typical pedon of Youd fine sandy loam; about 50 feet
south and 30 feet east of the intersection of Flint
Avenue and 4th Avenue; 50 feet south and 30 feet east
of the northwest corner of sec. 18, T. 18 S, R. 23 E.

Ap—o0 to 10 inches; pale yellow (5Y 7/3) fine sandy
loam, olive (5Y 5/3) moist; weak medium subangutar
blocky structure; soft, very friable, slightly sticky and
slightly plastic; common very fine roots; many very
fine interstitial pores and common very fine tubular
pores; lime is in common fine soft masses; electrical
conductivity is 24 millimhos per centimeter;
exchangeable sodium percentage is 45; slightly
effervescent; medium acid; abrupt wavy boundary.

C1si—10 to 26 inches; pale yellow (5Y 7/3) duripan,
olive (5Y 5/3) moist; common fine distinct light
yellowish brown (10YR 6/4) mottles, brown (10YR
4/3) moist; massive; extremely hard, extremely firm;
many very fine and fine continuous random tubular
pores; many thick clay films in pores; lime is in few
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fine concretions; electrical conductivity is 3.5
millimhos per centimeter; exchangeable sodium
percentage is 2; slightly effervescent; neutral; abrupt
wavy boundary.

IIC2—26 to 34 inches; pale yellow (2.5Y 7/4) very fine
sandy loam, olive brown (2.5Y 4/4) moist; common
fine distinct brownish yellow (10YR 6/6) mottles,
yellowish brown (10YR 5/6) moist; massive; slightly
hard, very friable, nonsticky and nonplastic; many
very fine interstitial pores; electrical conductivity is
0.9 millimho per cubic centimeter; exchangeable
sodium percentage is 4; neutral; abrupt smooth
boundary.

IIC3—34 to 60 inches; light gray (2.5Y 7/2) sand,
grayish brown (2.5Y 5/2) moist; massive; slightly
hard, loose; many very fine interstitial pores;
electrical conductivity is 0.6 millimho per cubic
centimeter; exchangeable sodium percentage is 11;
neutral.

Depth to the duripan is 8 to 20 inches. The part of the
profile between a depth of 8 inches and the duripan is
dry in all parts from April 1 until December 1 and is
usually not moist in some or all parts for as long as 90
consecutive days.

The A horizon has dry color of 5Y 7/2, 7/3, or 6/2, of
2.5Y 7/2 or 6/2, or of 10YR 7/3 or 7/4, and it has moist
color of 5Y 5/2 or 5/3, of 2.5Y 5/2 or 4/2, or of 10YR
5/3 or 5/4. Clay content is 12 to 18 percent. The
horizon is medium acid to neutral. It typically is saline-
alkali.

The C1si horizon has dry color of 5Y 7/3, 7/2, or 7/1,
and it has moist color of 5Y 6/2, 5/2, or 5/3. Mottles are
few or common, and they have moist color of 10YR 5/4
or 4/3 or of 7.5YR 3/2. The horizon is 12 to 20 inches.
The part of the C horizon below the C1si horizon has dry
color of 2.5Y 7/2, 7/4, or 6/4 or of 10YR 7/4, and it has
moist color of 2.5Y 6/2, 5/2, or 4/4 or of 10YR 5/4.
Mottles are few or common, and they have moist color
of 10YR 5/6 or 7.5YR 5/6. Texture ranges from sand to
silt loam. In some pedons lime is present in the lower
part of the C horizon. Reaction ranges from neutral to
moderately alkaline. The C horizon is saline-alkali in
some pedons.
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This section discusses the factors of soil formation,
relates them to the formation of soils in the survey area,
and explains the processes of soil formation.

Soil is the collection of natural bodies on the earth’s
surface. In places it is modified or even made by man of
earthy material containing living matter and supporting or
capable of supporting plants outdoors. It is a mixture of
rocks and minerals, organic matter, water, and air, all of
which occur in varying proportions. The factors that
cause soils to differ are (1) the physical and chemical
composition of the parent material; (2) the climate under
which the soil material has accumulated and existed
since accumulation; (3) biological forces; (4) relief, or lay
of the land; and (5) the length of time the forces of soil
development have acted on the parent material. The
relative importance of each factor differs from place to
place, but generally the interaction of all the factors
determines the kind of soil that forms in any given place.
The influence of each soil forming factor on the soils in
the survey area is described in the pages that follow.

Parent Material

The parent material from which the soils in the survey
area have developed is both transported and residual.
The parent material is the weathered rock or
unconsolidated material from which soils form. The
hardness, grain size, porosity, and amount of salts in the
parent material and its content of weatherable minerals
greatly influence the formation of soils.

Transported parent material. — Recent alluvial deposits
of many of the soils in the survey area are derived from
parent material from the Sierra Nevada. They are
dominantly vreathered from igneous rock such as granite
and gabbro and to a lesser extent from sedimentary rock
such as sandstone. The granite is composed mainly of
quartz and orthoclase (potassium) feldspar, with a lesser
amount of mica and a small amount of hornblende (5).
Gabbro is mainly composed of plagioclase (sodium and
calcium) feldspar, augite, and hornblende. The Armona,
Boggs, Cajon, Corona, Excelsior, Garces, Goldberg,
Grangeville, Kimberlina, Lakeside, Lemoore, Nord,
Vanguard, and Whitewolf soils formed in material derived
from gabbro.

Oider alluvial deposits derived from parent material
from the Sierra Nevada have a hardpan or weakly
cemented layer. The Melga, Remnoy, and Youd soils
formed in this material.

Alluvial deposits on the west side of the San Joaquin
Valley are derived from parent material in the hills and
mountains on the west side of the valley. They
dominantly are weathered from sedimentary rock such
as sandstone and shale. The Avenal, Milham, Panoche,
Parkfield Variant, Twisselman, Wasco, and Westhaven
soils formed in this material.

The soils in the Tulare Lake basin and on the basin
rim formed in alluvium derived from parent material in
the Sierra Nevada and on the hills and mountains on the
west side of the San Joaquin Valley. The Gepford,
Homeland, Houser, Lethent, Pitco, Rambla, Sandridge,
Tulare, Tulare Variant, and Westcamp soils formed in
this material.

Residual parent material.—The parent material of most
of the residual soils on the hills and mountains in the
survey area weathered from sedimentary rock, mainly
sandstone and shale. The sandstone contains more than
50 percent sand-sized particles, mainly of quartz, that
are cemented together with silica, iron, or carbonates.
The cementing material, together with “impurities” such
as feldspar, influences the kind of soil that formed in
material derived from sandstone. The shale is laminated
or layered and somewhat indurated or hardened. In
general, its mineral composition is of layer silicates,
feldspar, quartz, a small amount of mica, and (in some
places) calcium carbonate. The Altamont, Cantua,
Carollo, Delgado, Gaviota, Kettleman, Kreyenhagen,
Mercey, Millsholm, Reefridge, Sagaser, and Vaquero
soils formed in material derived from sedimentary rock.
The Henneke and Wadesprings soils formed in material
derived from serpentine.

Climate

Climate has had a major influence on the formation of
the soils in the survey area. Moisture and temperature
influence the amount and kind of vegetation that grows,
the rate at which minerals weather, and the removal of
material from the different soil horizons or accumulation
of material in them.

The summers are virtually rainiess. The winters are
cool, and most of the annual precipitation falls between
December and March. By iate in winter the soils are
usually moist to a depth of several feet. By summer
these same soils are very dry.
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The rainfall increases from southwest to northeast in
the survey area across the valley and from east to west
in the hills and mountains. The average annual
precipitation ranges from about 5 to 8 inches in the part
of the survey area that is in the San Joaquin Valley. The
average annual precipitation ranges from about 6 to 18
inches in the hills and mountains.

The air temperature varies considerably from the San
Joaquin Valley to the mountains on the west side of
Kings County. The average annual air temperature
ranges from about 61 degrees F in the northeastern part
of the county to about 65 degrees on the western edge
of the San Joaquin Valley. The average air temperature
decreases from about 65 degrees in the lower lying
Kettleman Hills to about 59 degrees in the upper
mountains.

Plant growth is rapid early in spring but ceases in May
and June because of lack of moisture and increased air
temperature. With increased elevation in the hills and
mountains, however, plants continue to grow until later in
summer because of increased precipitation and lower
temperatures. On the upper part of the hills and
mountains, vegetation is more abundant and generally
the organic matter content of the soils is greater.

Biological Activity

The vegetation in the survey area has had more effect
on the formation of soils than have other biological
agents. Burrowing animals, insects, bacteria, and fungi
are important, but their activity depends in large part
upon the vegetation that grows on the soil. The main
effects of vegetation results from the accumulation of
organic matter in the surface layer and the penetration
or roots into the surface layer and subsoil.

On the poorly drained flood plains in the area, the lush
growth of vegetation provides the organic matter that
produces the mollic epipedon of the Gepford soils.

The north-facing slopes of the hills and mountains are
protected from direct sunlight. This shading effect
increases the amount of water available to plants
because it reduces evaporation. Because of this
additional soil moisture, the soils on these slopes
support a greater amount of grasses, forbs, shrubs, and
hardwood trees. This vegetation adds organic matter and
influences the color, structure, and physical condition of
the soils. Sagaser soils are examples of soils that exhibit
this effect. In contrast, the vegetation on the steep,
south-facing slopes in some areas is very sparse. It
provides little shade, returns little organic matter to the
soil, and permits the soil to dry out faster and remain dry
longer. The shallow Gaviota soils are on these exposed
slopes.

In the hilis and mountains, the plant cover is different
because of the greater precipitation. Annual grasses and
forbs are dominant on the lower hifls. On the higher hills
and mountains, these plants gradually give way to a
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mixture of annual grasses, forbs, shrubs, oaks, and
Digger pines. Decomposition of the organic matter and
the metabolism of plants produce acids that increase the
rate of weathering. Leaf litter or duff also insulates the
soil against heat and cold and reduces the rate of
evaporation, which increases the length of time favorable
for bacterial activity.

Time

The effect time has on soil formation in the survey
area is evident in the degree of development and
alteration of parent material by the interacting factors of
climate, living organisms, and relief. As weathering and
pedogenic processes proceed with time, the influence of
the parent material is less and less. The position of soils
on fans and stream terraces generally establishes their
comparative age. The lowest stream bottoms generally
consist of the most recent alluvium, and the highest
stream terraces consist of the oldest alluvium.

The soils that formed in recent deposits of alluvium
generally are deep and permeable. These soils generally
do not exhibit horizon development, and some are
stratified, which is evidence of recent flooding. Some
recent alluvial soils are those of the Grangeville,
Kimberlina, Panoche, and Whitewolf series.

Some alluvial soils considered to be older than the
recently deposited soils are the Garces, Lethent, and
Remnoy soils. These soils have at least on diagnostic
horizon below the surface.

One of the oldest soils, the Parkfield Variant, is on
high stream terraces. Because of its high position on the
landscape, it is no longer susceptible to flooding and has
been in place long enough to have a well developed
profile. It has a clay enriched subsoil with a high content
of montmorillonitic clay.

In the hills and mountains, most of the land surface
has been subject to fairly steady geologic erosion. The
effect of change in climate with increased elevation has
had more influence on profile development than has time
alone.

Relief

Relief influences soil formation primarily through its
effect upon drainage, runoff, and water erosion and
secondarily through variations in exposure to the sun
and wind currents. The major differences in relief in the
survey area are exemplified by three prominent
physiographic units: (1) the alluvial fans and flood plains
in the San Joaquin Valley; (2) the Tulare Lake basin and
basin rim; and (3) the Kettleman Hills, Kreyenhagen Hills,
and the Diablo Range.

Alluvial fans and flood plains cover areas along rivers
and streams that extend into the San Joaquin Valley.
They are nearly level to gently sloping and were formed
by the deposition of soil material. The Cajon, Kimberlina,
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Melga, Panoche, Twisselman, and Wasco soils are some
of the soils on these alluvial fans and flood plains. The
soils on these positions have less abundant vegetation
because of limited soil moisture; therefore, they have a
lower content of organic matter and a lighter colored
surface layer. The lower lying, more nearly level areas
on these positions receive additional soil moisture from a
high water table. This has produced more abundant
vegetation and accounts for the high organic matter
content of the Grangeville soils.

The Gepford, Houser, and Tulare soils are some of the
soils on the Tulare Lake basin or basin rim. These soils
are clayey. They are at the lower elevations in the survey
area, where fine textured igneous and sedimentary
alluvium was deposited by rivers and streams.
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The Cantua, Carollo, Delgado, Kettieman, Mercey, and
Reefridge soils are in the Kettleman hills, the
Kreyenhagen Hills, or other associated hills. These
moderately sloping to steep soils have medium to rapid
runoff. Material is eroded from the surface, which affects
soil depth. The characteristics of the shallow Delgado
soils and the moderately deep Mercey soils have been
determined in part by their slope.

Aspect, or the direction a slope faces, becomes
increasingly important in the hills and mountains of the
Diablo Range. Sagaser soils generally are on north
aspects which are cooler; therefore, these soils support
more vegetation and thus have a dark-colored surface
layer.
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Aeration, soil. The exchange of air in soil with air from
the atmosphere. The air in a well aerated soil is
similar to that in the atmosphere; the air in a poorly
aerated soil is considerably higher in carbon dioxide
and lower in oxygen.

Aggregate, soil. Many fine particles held in a single
mass or cluster. Natural soil aggregates, such as
granules, blocks, or prisms, are called peds. Clods
are aggregates produced by tillage or logging.

Alkali soil. A soil having so high a degree of alkalinity
(pH 8.5 or higher), or so high a percentage of
exchangeable sodium (15 percent or more of the
total exchangeabie bases), or both, that plant
growth is restricted.

Alluvium. Material, such as sand, silt, or ciay, deposited
on land by streams.

Area reclaim (in tables). An area difficult to reclaim after
the removal of soil for construction and other uses.
Revegetation and erosion control are extremely
difficuit.

Available water capacity (available moisture
capacity). The capacity of soils to hold water
available for use by most plants. It is commonly
defined as the difference between the amount of
soil water at field moisture capacity and the amount
at wilting point. It is commonly expressed as inches
of water per inch of soil. The capacity, in inches, in
a 60-inch profile or to a limiting layer is expressed
as—

Inches

Base saturation. The degree to which material having
cation exchange properties is saturated with
exchangeable bases (sum of Ca, Mg, Na, K),
expressed as a percentage of the total cation
exchange capacity.

Bedding planes. Fine strata, less than 5 millimeters
thick, in unconsolidated alluvial, eolian, lacustrine, or
marine sediment.

Bedrock. The solid rock that underlies the soil and other
unconsolidated material or that is exposed at the
surface.

Bench terrace. A raised, level or nearly level strip of
earth constructed on or nearly on a contour,

supported by a barrier of rocks or similar material,
and designed to make the soil suitable for tillage
and to prevent accelerated erosion.

Bottom land. The normal flood plain of a stream,
subject to flooding.

Boulders. Rock fragments larger than 2 feet (60
centimeters) in diameter.

Broad-base terrace. A ridge-type terrace built to control
erosion by diverting runoff along the contour at a
nonscouring velocity. The terrace is 10 to 20 inches
high and 15 to 30 feet wide and has gently sloping
sides, a rounded crown, and a dish-shaped channel
along the upper side. It may be nearly level or have
a grade toward one or both ends.

Calcareous soil. A soil containing enough calcium
carbonate (commonly combined with magnesium
carbonate) to effervesce visibly when treated with
cold, dilute hydrochloric acid.

California bearing ratio (CBR). The load-supporting
capacity of a soil as compared to that of a standard
crushed limestone, expressed as a ratio. First
standardized in California. A soil having a CBR of 16
supports 16 percent of the load that would be
supported by standard crushed limestone, per unit
area, with the same degree of distortion.

Capillary water. Water held as a film around soil
particles and in tiny spaces between particies.
Surface tension is the adhesive force that holds
capillary water in the soil.

Cation. An ion carrying a positive charge of electricity.
The common soil cations are calcium, potassium,
magnesium, sodium, and hydrogen.

Cation-exchange capacity. The total amount of
exchangeable cations that can be held by the soil,
expressed in terms of milliequivalents per 100 grams
of soil at neutrality (pH 7.0) or at some other stated
pH value. The term, as applied to soils, is
synonymous with base-exchange capacity, but is
more precise in meaning.

Catsteps. Very small, irregular terraces on steep
hillsides, especially in pasture, formed by the
trampling of cattle or the slippage of saturated soil.

Chiseling. Tillage with an implement having one or more
soil-penetrating points that loosen the subsoil and
bring clods to the surface. A form of emergency
tillage to control soil blowing.
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Clay. As a soil separate, the mineral soil particles less
than 0.002 millimeter, in diameter. As a soil textural
class, soil material that is 40 percent or more clay,
less than 45 percent sand, and less than 40 percent
silt.

Clay film. A thin coating of oriented clay on the surface
of a soil aggregate or lining pores or root channels.
Synonyms: clay coating, clay skin.

Claypan. A slowly permeable soil horizon that contains
much more clay than the horizons above it. A
claypan is commonly hard when dry and plastic or
stiff when wet.

Climax plant community. The plant community on a
given site that will be established if present
environmental conditions continue to prevail and the
site is properly managed.

Coarse fragments. Mineral or rock particles larger than
2 millimeters in diameter.

Coarse textured soil. Sand or loamy sand.

Cobble (or cobblestone). A rounded or partly rounded
fragment of rock 3 to 10 inches (7.6 to 25
centimeters) in diameter.

Colluvium. Soil material, rock fragments, or both, moved
by creep, slide, or local wash and deposited at the
base of steep slopes.

Complex slope. Irregular or variable slope. Planning or
constructing terraces, diversions, and other water-
control measures on a complex slope is difficuit.

Complex, soil. A map unit of two or more kinds of sail
or soil phases or miscellaneous areas in such an
intricate pattern or so small in area that it is not
practical to map them separately at the selected
scale of mapping. The pattern and proportion of the
soils or miscellaneous areas are somewhat similar in
all areas.

Compressible (in tables). Excessive decrease in volume
of soft soil under load.

Concretions. Grains, pellets, or noduies of various
sizes, shapes, and colors consisting of concentrated
compounds or cemented soil grains. The
composition of most concretions is unlike that of the
surrounding soil. Calcium carbonate and iron oxide
are common compounds in concretions.

Consistence, soll. The feel of the soil and the ease with
which a lump can be crushed by the fingers. Terms
commonly used to describe consistence are—
Loose.—Noncoherent when dry or moist; does not
hold together in a mass.

Friable.—When moist, crushes easily under gentle
pressure between thumb and forefinger and can be
pressed together into a lump.

Firm.—When moist, crushes under moderate
pressure between thumb and forefinger, but
resistance is distinctly noticeable.

Plastic.—Readily deformed by moderate pressure
but can be pressed into a lump; will form a “wire”
when rolled between thumb and forefinger.
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Sticky.-——Adheres to other material and tends to
stretch somewhat and pull apart rather than to pull
free from other material.

Hard. —When dry, moderately resistant to pressure;
can be broken with difficulty between thumb and
forefinger.

Soft—When dry breaks into powder or individual
grains under very slight pressure.
Cemented.—Hard; little affected by moistening.

Contour stripcropping (or contour farming). Growing
crops in strips that follow the contour. Strips of
grass or close-growing crops are alternated with
strips of clean-tilled crops or summer fallow.

Control section. The part of the soil on which
classification is based. The thickness varies among
different kinds of soil, but for many it is that part of
the soil profile between depths of 10 inches and 40
or 80 inches.

Corrosive. High risk of corrosion to uncoated steel or
deterioration of concrete.

Cover crop. A close-growing crop grown primarily to
improve and protect the soil between periods of
regular crop production, or a crop grown between
trees and vines in orchards and vineyards.

Cutbanks cave (in tables). The walls of excavations
tend to cave in or slough.

Decreasers. The most heavily grazed climax range
plants. Because they are the most palatable, they
are the first to be destroyed by overgrazing.

Deferred grazing. Postponing grazing or arresting
grazing for a prescribed period.

Dense layer (in tables). A very firm, massive layer that
has a bulk density of more than 1.8 grams per cubic
centimeter. Such a layer affects the ease of digging
and can affect filling and compacting.

Depth to rock (in tables). Bedrock is too near the
surface for the specified use.

Diversion (or diversion terrace). A ridge of earth,
generally a terrace, built to protect downslope areas
by diverting runoff from its natural course.

Drainage class (natural). Refers to the frequency and
duration of periods of saturation or partial saturation
during soil formation, as opposed to altered
drainage, which is commonly the result of artificial
drainage or irrigation but may be caused by the
sudden deepening of channels or the blocking of
drainage outlets. Seven classes of natural soil
drainage are recognized:

Excessively drained.—These soils have very high
and high hydraulic conductivity and low water
holding capacity. They are not suited for crop
production unless irrigated.

Somewhat excessively drained.—These soils have
high hydraulic conductivity and low water holding
capacity. Without irrigation only a narrow range of
crops can be grown, and yields are low.
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Well drained. —These soils have intermediate water
holding capacity. They retain optimum amounts of
moisture, but they are not wet close enough to the
surface or long enough during the growing season
to adversely affect yields.

Moderately well drained.—These soils are wet close
enough to the surface for long enough that pianting
or harvesting operations or yields of some field
crops are adversely affected unless artificial
drainage is provided. Moderately well drained soils
commonly have a layer with low hydraulic
conductivity, a wet layer relatively high in the profile,
additions of water by seepage, or some combination
of these.

Somewhat poorly drained. —These soils are wet
close enough to the surface or long enough that
planting or harvesting operations or crop growth is
markedly restricted unless artificial drainage is
provided. Somewhat poorly drained soils commonly
have a layer with low hydraulic conductivity, a wet
layer high in the profile, additions of water through
seepage, or a combination of these.

Poorly drained.—These soils commonly are so wet
at or near the surface during a considerable part of
the year that field crops cannot be grown under
natural conditions. Poorly drained conditions are
caused by a saturated zone, a layer with low
hydraulic conductivity, seepage, or a combination of
these.

Very poorly drained.—These soils are wet to the
surface most of the time. These soils are wet
enough to prevent the growth of important crops
(except rice) unless artificially drained.

Drainage, surface. Runoff, or surface flow of water,
from an area.

Eluviation. The movement of material in true solution or
colloidal suspension from one place to another
within the soil. Soil horizons that have lost material
through eluviation are eluviai; those that have
received material are illuvial.

Eolian soil material. Earthy parent material accumulated
through wind action; commonly refers to sandy
material in dunes or to loess in blankets on the
surface.

Erosion. The wearing away of the land surface by water,
wind, ice, or other geologic agents and by such
processes as gravitational creep.

Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a result of the
activities of man or other animals or of a
catastrophe in nature; for example, fire that exposes
the surface.

Erosion (geologic). Erosion caused by geologic
processes acting over long geologic periods and
resulting in the wearing away of mountains and the
building up of such landscape features as flood
plains and coastal plains. Synonym: natural erosion.

137

Excess alkali (in tables). Excess exchangeable sodium
in the soil. The resulting poor physical properties
restrict the growth of plants.

Excess fines (in tables). Excess silt and clay in the soil.
The soil does not provide a source of gravel or sand
for construction purposes.

Excess lime (in tables). Excess carbonates in the soil
that restrict the growth of some plants.

Excess salts (in tables). Excess water-soluble salts in
the soil that restrict the growth of most plants.
Fallow. Cropland left idle in order to restore productivity
through accumulation of moisture. Summer fallow is

common in regions of limited rainfall where cereal
grain is grown. The soil is tilled for at least one
growing season for weed control and decomposition
of plant residue.

Fast intake (in tables). The rapid movement of water
into the soil.

Fertility, soil. The quality that enables a soil to provide
plant nutrients, in adequate amounts and in proper
balance, for the growth of specified plants when
light, moisture, temperature, tilth, and other growth
factors are favorable.

Field moisture capacity. The moisture content of a soil,
expressed as a percentage of the ovendry weight,
after the gravitational, or free, water has drained
away; the field moisture content 2 or 3 days after a
soaking rain; also called normal field capacity,
normal moisture capacily, or capillary capacity.

Fine textured soil. Sandy clay, silty clay, and clay.

First bottom. The normal flood plain of a stream,
subject to frequent or occasional flooding.

Flagstone. A thin fragment of sandstone, limestone,
slate, shale, or (rarely) schist 6 to 15 inches (15 to
38 centimeters) long.

Flood plain. A nearly level alluvial plain that borders a
stream and is subject to flooding unless protected
artificially.

Foot slope. The inclined surface at the base of a hill.

Forb. Any herbaceous plant not a grass or a sedge.

Fragile (in tables). A soil that is easily damaged by use
or disturbance.

Genesis, soll. The mode of origin of the soil. Refers
especially to the processes or soil-forming factors
responsible for the formation of the solum, or true
soil, from the unconsolidated parent material.

Gilgai. Commonly a succession of microbasins and
microknolis in nearly level areas or of microvalleys
and microridges parailel with the slope. Typically,
the microrelief of Vertisols—clayey soils having a
high coefficient of expansion and contraction with
changes in moisture content.

Gleyed soil. Soil that formed under poor drainage,
resulting in the reduction of iron and other elements
in the profile and in gray colors and mottles.

Graded stripcropping. Growing crops in strips that
grade toward a protected waterway.



138

Grassed waterway. A natural or constructed waterway,
typically broad and shallow, seeded to grass as
protection against erosion. Conducts surface water
away from cropland.

Gravel. Rounded or angular fragments of rock as much
as 3 inches (2 millimeters to 7.6 centimeters) in
diameter. An individual piece is a pebble.

Gravelly soil material. Material that is 15 to 50 percent,
by volume, rounded or angular rock fragments, not
prominently flattened, as much as 3 inches (7.6
centimeters) in diameter.

Green manure crop (agronomy). A soil-improving crop
grown to be plowed under in an early stage of
maturity or soon after maturity.

Ground water (geology). Water filling all the unblocked
pores of underlying material below the water table.

Gully. A miniature valley with steep sides cut by running
water and through which water ordinarily runs only
after rainfall. The distinction between a gully and a
rill is one of depth. A gully generally is an obstacle
to farm machinery and is too deep to be obliterated
by ordinary tillage; a rill is of lesser depth and can
be smoothed over by ordinary tillage.

Gypsum. Hydrous calcium sulfate. Commonly used to
reclaim alkali (sodic) soils.

Habitat. The natural abode of a plant or animal; refers to
the kind of environment in which a plant or animal
normally lives, as opposed to the range or
geographic distribution.

Hardpan. A hardened or cemented soil horizon, or layer.
The soil material is sandy, loamy, or clayey and is
cemented by iron oxide, silica, calcium carbonate, or
other substance.

Hemic soil material (mucky peat). Organic soil material
intermediate in degree of decomposition between
the less decomposed fibric material and the more
decomposed sapric material.

Horlzon, soll. A layer of soil, approximately parallel to
the surface, having distinct characteristics produced
by soil-forming processes. In the identification of soil
horizons, an upper case letter represents the major
horizons. Numbers or lower case letters that follow
represent subdivisions of the major horizons. An
explanation of the subdivisions is given in the So//
Survey Manual. The major horizons of mineral soil
are as follows:

O horizon.—An organic layer of fresh and decaying
plant residue.

A horizon.—The mineral horizon at or near the
surface in which an accumulation of humified
organic matter is mixed with the mineral material.
Also, a plowed surface horizon, most of which was
originally part of a B horizon.

B horizon.—The mineral horizon below an A horizon.
The B horizon is in part a layer of transition from the
overlying A to the underlying C horizon. The B
horizon also has distinctive characteristics such as
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(1) accumulation of clay, sesquioxides, humus, or a
combination of these; (2) prismatic or blocky
structure; (3) redder or browner colors than those in
the A horizon; or (4) a combination of these.

E horizon.—The mineral horizon in which the main
feature is loss of silicate clay, iron, alluminum, or
some combination of these.

C horizon.—The mineral horizon or layer, excluding
indurated bedrock, that is little affected by soil-
forming processes and does not have the properties
typical of the overlying soil material. The material of
a C horizon may be either like or unlike that in which
the solum formed. If the material is known to differ
from that in the solum, the number 2 precedes the
letter C.

R layer.—Consolidated rock beneath the soil. The
rock commonly underlies a C horizon, but can be
directly below an A or a B horizon.

Humus. The well decomposed, more or less stable part
of the organic matter in mineral soils.

Hydrologic soll groups. Refers to soils grouped
according to their runoff-producing characteristics.
The chief consideration is the inherent capacity of
soil bare of vegetation to permit infiltration. The
slope and the kind of plant cover are not considered
but are separate factors in predicting runoff. Soils
are assigned to four groups. In group A are soils
having a high infiltration rate when thoroughly wet
and having a low runoff potential. They are mainly
deep, well drained, and sandy or gravelly. in group
D, at the other extreme, are soils having a very slow
infiltration rate and thus a high runoff potential. They
have a claypan or clay layer at or near the surface,
have a permanent high water table, or are shallow
over nearly impervious bedrock or other material. A
soil is assigned to two hydrologic groups if part of
the acreage is artificially drained and part is
undrained.

llluviation. The movement of soit material from one
horizon to another in the soil profile. Generally,
material is removed from an upper horizon and
deposited in a lower horizon.

Impervious soll. A soil through which water, air, or roots
penetrate slowly or not at all. No soil is absolutely
impervious to air and water all the time.

Increasers. Species in the climax vegetation that
increase in amount as the more desirable plants are
reduced by close grazing. Increasers commonly are
the shorter plants and the less palatable to
livestock.

Infiltration. The downward entry of water into the
immediate surface of soil or other material, as
contrasted with percolation, which is movement of
water through soil layers or material.

Infiltration capacity. The maximum rate at which water
can infiltrate into a soil under a given set of
conditions.
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Infiltration rate. The rate at which water penetrates the
surface of the soil at any given instant, usually
expressed in inches per hour. The rate can be
limited by the infiltration capacity of the soil or the
rate at which water is applied at the surface.

Intake rate. The average rate of water entering the soil
under irrigation. Most soils have a fast initial rate;
the rate decreases with application time. Therefore,
intake rate for design purposes is not a constant but
is a variable depending on the net irrigation
application. The rate of water intake in inches per
hour is expressed as follows:

Less than 0.2......cc.ccoiviirirericnsrennnens very low
0.210 0.4, erarees low
0.4 to 0.75.... .moderately low
0.7510 1.25. s moderate
1.2510 1.75. s moderately high
17580 2.5, e high
More than 2.5.........ccovcmivicnenireecreceeeeeenes very high

Invaders. On range, plants that encroach into an area
and grow after the climax vegetation has been
reduced by grazing. Generally, plants invade
following disturbance of the surface.

Irrigation. Application of water to soils to assist in
production of crops. Methods of irrigation are—
Border.—Water is applied at the upper end of a strip
in which the lateral flow of water is controlled by
small earth ridges called border dikes, or borders.
Basin.—Water is applied rapidly to nearly level
plains surrounded by levees or dikes.

Controlled flooding.—Water is released at intervals
from closely spaced field ditches and distributed
uniformly over the field.

Corrugation.—Water is applied to small, closely
spaced furrows or ditches in fields of close-growing
crops or in orchards so that it flows in only one
direction.

Drip (or lrickle).—Water is applied slowly and under
low pressure to the surface of the soil or into the
soil through such applicators as emitters, porous
tubing, or perforated pipe.

Furrow.—Water is applied in small ditches made by
cultivation implements. Furrows are used for tree
and row crops.

Sprinkler.—Water is sprayed over the soil surface
through pipes or nozzles from a pressure system.
Subirrigation.—Water is applied in open ditches or
tile lines until the water table is raised enough to wet
the soil.

Wild flooding.—Water, released at high points, is
allowed to flow onto an area without controlled
distribution.

Landslide. The rapid downhill movement of a mass of
soil and Ioose rock, generally when wet or
saturated. The speed and distance of movement, as
well as the amount of soil and rock material, vary
greatly.
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Large stones (in tables). Rock fragments 3 inches (7.5
centimeters) or more across. Large stones adversely
affect the specified use of the soil.

Leaching. The removal of soluble material from soil or
other material by percolating water.

Liquid limit. The moisture content at which the soil
passes from a plastic to a liquid state.

Loam. Soil material that is 7 to 27 percent clay particles,
28 to 50 percent silt particles, and less than 52
percent sand particles.

Low strength. The soil is not strong enough to support
loads.

Medium textured soil. Very fine sandy loam, loam, silt
loam, or silt.

Metamorphic rock. Rock of any origin altered in
mineralogical composition, chemical composition, or
structure by heat, pressure, and movement. Nearly
alt such rocks are crystalline.

Mineral soil. Soii that is mainly mineral material and low
in organic material. Its bulk density is more than that
of organic soil.

Minimum tillage. Only the tillage essential to crop
production and prevention of soil damage.

Miscellaneous area. An area that has little or no natural
soil and supports little or no vegetation.

Moderately coarse textured soil. Coarse sandy loam,
sandy loam, and fine sandy loam.

Moderately fine textured soil. Clay loam, sandy clay
loam, and silty clay loam.

Morphology, soil. The physical makeup of the soil,
including the texture, structure, porosity,
consistence, color, and other physical, mineral, and
biological properties of the various horizons, and the
thickness and arrangement of those horizons in the
soil profile.

Mottling, soil. Irregular spots of different colors that vary
in number and size. Mottling generally indicates poor
aeration and impeded drainage. Descriptive terms
are as follows: abundance—few, common, and
many, size—fine, medium, and coarse; and
contrast—faint, distinct, and prominent. The size
measurements are of the diameter along the
greatest dimension. Fine indicates less than 5
millimeters (about 0.2 inch); medium, from 5 to 15
millimeters (about 0.2 to 0.6 inch); and coarse, more
than 15 millimeters (about 0.6 inch).

Munsell notation. A designation of color by degrees of
the three simple variables—hue, value, and chroma.
For example, a notation of 10YR 6/4 is a color of
10YR hue, value of 6, and chroma of 4.

Narrow-base terrace. A terrace no more than 4 to 8
feet wide at the base. A narrow-base terrace is
similar to a broad-base terrace, except for the width
of the ridge and channel.

Neutral soil. A soil having a pH value between 6.6 and
7.3. (See Reaction, soil.)
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Nutrient, plant. Any element taken in by a plant
essential to its growth. Plant nutrients are mainly
nitrogen, phosphorus, potassium, calcium,
magnesium, sulfur, iron, manganese, copper, boron,
and zinc obtained from the soil and carbon,
hydrogen, and oxygen obtained from the air and
water.

Organic matter. Plant and animal residue in the soil in
various stages of decomposition.

Outwash, glacial. Stratified sand and gravel produced
by glaciers and carried, sorted, and deposited by
glacial melt water.

Pan. A compact, dense layer in a soil that impedes the
movement of water and the growth of roots. For
example, hardpan, fragipan, claypan, plowpan, and
traffic pan.

Parent material. The unconsolidated organic and
mineral material in which soil forms.

Ped. An individual natural soil aggregate, such as a
granule, a prism, or a block.

Pedon. The smallest volume that can be called “a soil.”
A pedon is three dimensional and large enough to
permit study of all horizons. its area ranges from
about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the
soil.

Percolation. The downward movement of water through
the soil.

Percs slowly (in tables). The slow movement of water
through the soil adversely affecting the specified
use.

Permeability. The quality of the soil that enables water
to move downward through the profile. Permeability
is measured as the number of inches per hour that
water moves downward through the saturated soil.
Terms describing permeability are:

............................... less than 0.06 inch

....... 0.06 to 0.2 inch
.......... 0.2 to 0.6 inch

Moderately slow....

Moderate................ .0.6 inch to 2.0 inches
Moderately rapid............coceeerivninnnnnn, 2.0 to 6.0 inches
RaPId....c.conereereerirernererenemresermenessesenses 6.0 to 20 inches

Very rapid........cmvninnnnn: more than 20 inches

Phase, soil. A subdivision of a soil series based on
features that affect its use and management. For
example, slope, stoniness, and thickness.

pH value. A numerical designation of acidity and
alkalinity in soil. (See Reaction, soil.)

Piping (in tables). Formation of subsurface tunnels or
pipelike cavities by water moving through the soil.

Plasticity index. The numerical difference between the
liquid limit and the plastic limit; the range of moisture
content within which the soil remains plastic.

Plastic limit. The moisture content at which a soil
changes from semisolid to plastic.

Plateau. An extensive upland mass with relatively flat
summit area that is considerably elevated (more
than 100 meters) above adjacent lowlands and
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separated from them on one or more sides by
escarpments.

Plowpan. A compacted layer formed in the soil directly
below the plowed layer.

Ponding. Standing water on soils in closed depressions.
The water can be removed only by percolation or
evapotranspiration.

Poor filter (in tables). Because of rapid permeability or
an impermeable layer near the surface, the soil may
not adequately filter effluent from a waste disposal
system.

Poor outlets (in tables). Refers to areas where surface
or subsurface drainage outlets are difficult or
expensive to install.

Poorly graded. Refers to a coarse grained soil or soil
material consisting mainly of particles of nearly the
same size. Because there is little difference in size
of the particles, density can be increased only
slightly by compaction.

Productivity, soil. The capability of a soil for producing
a specified plant or sequence of plants under
specific management.

Profile, solil. A vertical section of the soil extending
through all its horizons and into the parent material.

Rangeland. Land on which the potential natural
vegetation is predominantly grasses, grasslike
plants, forbs, or shrubs suitable for grazing or
browsing. It includes natural grasslands, savannas,
many wetlands, some deserts, tundras, and areas
that support certain forb and shrub communities.

Range condition. The present composition of the plant
community on a range site in relation to the
potential natural plant community for that site.
Range condition is expressed as excellent, good,
fair, or poor on the basis of how much the present
plant community has departed from the potential.

Range site. An area of rangeland where climate, soil,
and relief are sufficiently uniform to produce a
distinct natural plant community. A range site is the
product of all the environmental factors responsible
for its development. It is typified by an association of
species that differ from those on other range sites in
kind or proportion of species or total production.

Reaction, soil. A measure of acidity or alkalinity of a
soil, expressed in pH values. A soil that tests to pH
7.0 is described as precisely neutral in reaction
because it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

pH
Extremely acid........cccccvvennccienninicineene. Below 4.5
Very strongly acid........ cereerierens 4510 5.0
Strongly acid........cconrereenineicninee s 511055
Medium acid........c.coccorecrmnrnrinennnneennenne 5.6 t0 6.0
Slightly acid.....c.ccovemrecrreineirnreccnnnnrieninnn. 6.1106.5
NEULFaL....cooeerccerr e 6.6 to 7.3
Mildly alkaline...........cccoeeveerirnmerirernreennrennnens 741078
Moderately alkaling............cccoceuvvrenrrrneecrnen, 79t08.4



Kings County, California

Strongly alkaline.........c.cocoveennviicnneieiinen 8.51t0 9.0
Very strongly alkaline...........ccooeuiininnnns 9.1 and higher

Regolith. The unconsolidated mantle of weathered rock
and soil material on the earth’s surface; the loose
earth material above the solid rock.

Relief. The elevations or inequalities of a land surface,
considered collectively.

Residuum (residual soil material). Unconsolidated,
weathered, or partly weathered mineral material that
accumulated as consolidated rock disintegrated in
place.

Rill. A steep sided channel resulting from accelerated
erosion. A rill is generally a few inches deep and not
wide enough to be an obstacle to farm machinery.

Rippable. Bedrock or hardpan can be excavated using a
single-tooth ripping attachment mounted on a tractor
with a 200-300 draw bar horsepower rating.

Rock fragments. Rock or mineral fragments having a
diameter of 2 millimeters or more; for example,
pebbles, cobbles, stones, and boulders.

Root zone. The part of the soil that can be penetrated
by plant roots.

Rooting depth (in tables). Shallow root zone. The soil is
shallow over a layer that greatly restricts roots.

Runoff. The precipitation discharged into stream
channels from an area. The water that flows off the
surface of the land without sinking into the soil is
called surface runoff. Water that enters the soil
before reaching surface streams is called ground-
water runoff or seepage flow from ground water.

Saline soil. A soil containing soluble salts (electrical
conductivity of 4 millimhos per cubic centimeter or
more at 25 Degrees C) in an amount that impairs
growth of plants. A saline soil does not contain
excess exchangeable sodium.

Salty water (in tables.) Water that is too salty for
consumption by livestock.

Sand. As a soil separate, individual rock or mineral
fragments from 0.05 millimeter to 2.0 millimeters in
diameter. Most sand grains consist of quartz. As a
soil textural class, a soil that is 85 percent or more
sand and not more than 10 percent clay.

Sandstone. Sedimentary rock containing dominantly
sand-size particles.

Saprolite (soil science). Unconsolidated residual material
underlying the soil and grading to hard bedrock
below.

Sedimentary rock. Rock made up of particles deposited
from suspension in water. The chief kinds of
sedimentary rock are conglomerate, formed from
gravel, sandstone, formed from sand; shale, formed
from clay; and limestone, formed from soft masses
of calcium carbonate. There are many intermediate
types. Some wind-deposited sand is consolidated
into sandstone.

Seepage (in tables). The movement of water through the
soil. Seepage adversely affects the specified use.
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Sequum. A sequence consisting of an illuvial horizon
and the overlying eluvial horizon. (See Eluviation.)

Series, soil. A group of soils that have profiles that are
almost alike, except for differences in texture of the
surface layer or of the underlying material. All the
soils of a series have horizons that are similar in
composition, thickness, and arrangement.

Shale. Sedimentary rock formed by the hardening of a
clay deposit.

Sheet erosion. The removal of a fairly uniform layer of
soil material from the land surface by the action of
rainfall and runoff water.

Shrink-swell (in tables). The shrinking of soil when dry
and the swelling when wet. Shrinking and swelling
can damage roads, dams, building foundations, and
other structures. It can also damage plant roots.

Silica. A combination of silicon and oxygen. The mineral
form is called quartz.

Silt. As a soil separate, individual minera! particles that
range in diameter from the upper limit of clay (0.002
millimeter) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, soil that is 80
percent or more silt and less than 12 percent clay.

Siltstone. Sedimentary rock made up of dominantly silt-
sized particles.

Slickensides. Polished and grooved surfaces produced
by one mass sliding past another. In soils,
slickensides may occur at the bases of slip surfaces
on the steeper slopes; on faces of blocks, prisms,
and columns; and in swelling clayey soils, where
there is marked change in moisture content.

Slick spot. A small area of soil having a puddled,
crusted, or smooth surface and an excess of
exchangeable sodium. The soil is generally silty or
clayey, is slippery when wet, and is low in
productivity.

Slippage (in tables). Soil mass susceptible to movement
downslope when loaded, excavated, or wet.

Slope. The inclination of the land surface from the
horizontal. Percentage of slope is the vertical
distance divided by horizontal distance, then
multiplied by 100. Thus, a slope of 20 percent is a
drop of 20 feet in 100 feet of horizontal distance. In
this survey the following slope classes are

recognized:

Percent
Nearly 1eVel........cvemcnecioin i Oto2
Gently sloping............ e 2to 5
Moderately SIOpPINg.....c.cccovrevrmimiiiiineiininins 5t09
Strongly sloping......... reerer et 9to 15
Moderately Steep..........cocevnniiiniiiinivininnnns 15 to 30
£ (== o T OO OO ROOOON 30 to 50
Very Steep........ccomeeirineiniennnna 50 and higher than 75

Slope (in tables). Slope is great enough that special
practices are required to insure satisfactory
performance of the soil for a specific use.
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Slow intake (in tables). The slow movement of water
into the soil.

Slow refill (in tables). The slow filling of ponds, resulting
from restricted permeability in the soil.

Small stones (in tables). Rock fragments less than 3
inches (7.5 centimeters) in diameter. Small stones
adversely affect the specified use of the soil.

Sodicity. The degree to which a soil is affected by
exchangeable sodium. Sodicity is expressed as a
sodium absorption ratio (SAR) of a saturation
extract, or the ratio of Na* to Ca** + Mg**. The
degrees of sodicity are—

SAR
Slight...cvoiiiio. Less than 13:1
13-30:1
SHONG s vevrerrereerirerecnrreresrenieireseneniasesene More than 30:1

Soll. A natural, three-dimensional body at the earth’s
surface. It is capable of supporting plants and has
properties resulting from the integrated effect of
climate and living matter acting on earthy parent
material, as conditioned by relief over periods of
time.

Soll separates. Mineral particles less than 2 millimeters
in equivalent diameter and ranging between
specified size limits. The names and sizes of
separates recognized in the United States are as

follows:
Millime-
ters

Very coarse Sand..........cveenvcenniieensnneneeees 2.0t01.0
C0arse Sand..........covevvireivenncereneesnniensnnes 1.0to 0.5
Medium SaNd........ccovrmrererverivenrenrernersneseasenees 0.51t00.25
Fing SaANd......c.cccormreereimrcnrenrercrmresncnioneenne 0.25 t0 0.10
Very fine sand.........occnmcnncmminenoin 0.10 to 0.05
Sl 0.05 to 0.002
ClaY....coiviririi less than 0.002

Solum. The upper part of a soil profile, above the C
horizon, in which the processes of soil formation are
active. The solum in soil consists of the A, E, and B
horizons. Generally, the characteristics of the
material in these horizons are unlike those of the
underlying material. The living roots and plant and
animal activities are largely confined to the solum.

Stones. Rock fragments 10 to 24 inches (25 to 60
centimeters) in diameter if rounded or 6 to 15 inches
(15 to 38 centimeters) in length if flat.

Stony. Refers to a soil containing stones in numbers
that interfere with or prevent tillage.

Stripcropping. Growing crops in a systematic
arrangement of strips or bands that provide
vegetative barriers to wind and water erosion.

Structure, soil. The arrangement of primary soil
particles into compound particles or aggregates. The
principal forms of soil structure are—platy
(laminated), prismatic (vertical axis of aggregates
longer than horizontal), columnar (prisms with
rounded tops), blocky (angular or subangular), and
granular. Structureless soils are either single grain
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(each grain by itseif, as in dune sand) or massive
(the particles adhering without any regular cleavage,
as in many hardpans).

Stubbie mulch. Stubble or other crop residue left on the
soil or partly worked into the soil. It protects the soil
from wind and water erosion after harvest, during
preparation of a seedbed for the next crop, and
during the early growing period of the new crop.

Subsoil. Technically, the B horizon; roughly, the part of
the solum below the A horizon.

Subsoiling.. Tilling a soil below normal plow depth,
ordinarily to shatter a hardpan or claypan.

Substratum. The part of the soil below the solum.

Subsurface layer. Technically, the E horizon. generally
refers to a leached horizon lighter in color and lower
in content of organic matter than the overlying
surface layer.

Summer fallow. The tillage of uncropped land during
the summer to control weeds and allow storage of
moisture in the soil for the growth of a later crop. A
practice common in semiarid regions, where annual
precipitation is not enough to produce a crop every
year. Summer fallow is frequently practiced before
planting winter grain.

Surface layer. The soil ordinarily moved in tillage, or its
equivalent in uncultivated soil, ranging in depth from
4 to 10 inches (10 to 25 centimeters). Frequently
designated as the “plow layer,” or the “Ap horizon.”

Taxadjuncts. Soils that cannot be classified in a series
recognized in the classification system. Such soils
are named for a series they strongly resemble and
are designated as taxadjuncts to that series
because they differ in ways too smalt to be of
consequence in interpreting their use and behavior.

Terrace. An embankment, or ridge, constructed across
sloping soils on the contour or at a slight angle to
the contour. The terrace intercepts surface runoff so
that water soaks into the soil or flows slowly to a
prepared outlet. A terrace in a field is generally built
so that the field can be farmed. A terrace intended
mainly for drainage has a deep channel that is
maintained in permanent sod.

Terrace (geologic). An old alluvial plain, ordinarily flat or
undulating, bordering a river, a lake, or the sea.
Texture, soil. The relative proportions of sand, silt, and
clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion of fine

particles, are sand, loamy sand, sandy loam, loam,
silt loam, silt, sandy clay loam, clay loam, silty clay
loam, sandy clay, silty ¢lay, and clay. The sand,
loamy sand, and sandy loam classes may be further
divided by specifying “coarse,” “fine,” or “very
fine.”

Thin layer (in tables). Otherwise suitable soil material
too thin for the specified use.
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Tilth, soil. The physical condition of the soil as related
to tillage, seedbed preparation, seedling emergence,
and root penetration.

Toe slope. The outermost inclined surface at the base
of a hill; part of a foot slope.

Too arid (in tables). The soil is dry most of the time, and
vegetation is difficult to establish.

Topsoil. The upper part of the soil, which is the most
favorable material for plant growth. It is ordinarily
rich in organic matter and is used to topdress
roadbanks, lawns, and land affected by mining.

Toxicity (in tables). Excessive amount of toxic
substances, such as sodium or sulfur, that severely
hinder establishment of vegetation or severely
restrict plant growth.

Trace elements. Chemical elements, for example, zinc,
cobalt, manganese, copper, and iron, are in soils in
extremely small amounts. They are essential to plant
growth.

Tuff. A compacted deposit that is 50 percent or more
volcanic ash and dust.

Unstable fill (in tables). Risk of caving or sloughing on
banks of fill material.

Upland (geology). Land at a higher elevation, in general,
than the alluvial plain or stream terrace; land above
the lowlands along streams.
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Valley fill. In glaciated regions, material deposited in
stream valleys by glacial melt water. In nonglaciated
regions, alluvium deposited by heavily loaded
streams.

Variant, soil. A soil having properties sufficiently
different from those of other known soils to justify a
new series name, but occurring in such a limited
geographic area that creation of a new series is not
justified.

Variegation. Refers to patterns of contrasting colors
assumed to be inherited from the parent material
rather than to be the result of poor drainage.

Weathering. All physical and chemical changes
produced in rocks or other deposits at or near the
earth’s surface by atmospheric agents. These
changes result in disintegration and decomposition
of the material.

Well graded. Refers to soil material consisting of coarse
grained particles that are well distributed over a wide
range in size or diameter. Such soil normally can be
easily increased in density and bearing properties by
compaction. Contrasts with poorly graded soil.

Wilting point (or permanent wilting point). The
moisture content of soil, on an ovendry basis, at
which a plant (specifically sunflower) wilts so much
that it does not recover when placed in a humid,
dark chamber.
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TABLE 1.~--AIR TEMPERATURE AND PRECIPITATION

[Recorded in the period 1948-73)

Month Air Temperature Precipitation
Maximum ; Minimum ;| Average
KETTLEMAN STATION

°F e b In
January-===~=~===-- 55.1 38.4 46.7 1.31
February=----===--- 61.9 43.3 52.6 1.20
March=--=-===co=-- 67.6 45,7 56.6 0.80
April=-===cccccce- 75.5 50.4 62.9 0.63
May==~==cmmmecceaa 84.3 56.3 70.3 0.27
June=======rcaccax 93.2 63.4 78.3 0.02
July-===-=c-cmee=- 100.1 69.8 84.9 0.02
Augqust==--=e=cac-- 97.8 68.2 83.0 0.05
September=~=e====- 91.2 63.5 77.4 0.04
October======wa--- 80.4 56.1 68.3 0.24
November====-===«= 66.7 47.1 56.9 0.83
December===~-=====- 55.6 39.6 47.6 0.81
Annual-========--- —-— - 65.5 6.23

HANFORD STATION

r e F In
January--======---- 55.2 34.5 44.8 1.54
February=--=====«- 61.9 37.6 49.8 1.59
March====c-ccccca- 67.6 40.3 53.9 1.34
April==ewscc—ccma- 75.3 45,2 60.3 0.77
May-===m===ccenaa= 83.3 50.8 67.1 0.23
June=====secrre=-- 90.8 56.6 73.8 0.07
July-=====-=rec=-- 97.4 61.2 79.3 0.01
August====ccemcre- 95.5 59.0 77.2 *
September---=---~=~ 90.3 54.3 72.3 0.05
October====cccc=-- 80.5 46.1 63.3 0.37
November===w======= 66.7 38.4 52.6 0.68
December=====ce=xx 55.1 34.7 44.9 1.47
Annual-=========-=- -—- - 6l1.6 8.12

Soil Survey
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TABLE 2.--PROBABILITY OF

147

RECEIVING LESS THAN THE INDICATED ANNUAL PRECIPITATION

[Recorded in the period 1948-73)

Probability (percentage)

Station
5 10 25 33 50 67 75 90 95
In { In | In ; In ; In ; In & In In | In
Hanford===--=- 3.97 | 4.11 ; 5,18 | 5.21 | 6.88 | 7.73 ; 8.14 [10.45 ; 11.62
Kettleman==-=: 3,03 ;} 3.57 | 4.42 | 4.44 ; 4.90 | 6.30 ; 7.07 7.93 | 11.09




TABLE 3.--PROBABILITY OF FREEZING TEMPERATURES AFTER GIVEN DATES IN SPRING AND BEFORE GIVEN DATES IN FALL

Percentage in spring

Percentage in fall

Station
Opx 10 20 30 40 50 60 70 80 90 10 20 30 40 50 60 70 80 | 90
Hanford----¢ 32 | 4/7 | 4/1 | 3724 3712} 3/10] 3/8 | 3/5 | 3/1 | 2719)110/24110/30111/12111/15111/17111/19 11/23711/29712/72
28 ; 3/4 | 3/2 | 3/ | 2/17; 2/16] 2/8 | 1/28] 1/22!11/14)}11/17!11/718111/19111/25 12/2 §12/6 ;12/7 j12/14112/28
Kettleman--¢ 32 | 3/3 | 2/277 27127 2/3 T 272 | 17277 1720} 17167 175 111275 11279 V112/10113713112/14 12/15112/7237127267 **
28 ;| 2/27] 1/31; 1/20} 1/9 ; 1/6 | 1/3 1/1 *% *% 1112/11712/15}12/21112/24112/27] ** *% *k *k

*Temperature in degrees F at which killing frost is calculated to occur.

**Earljer than 1/1.

***Later than 12/31.

148

Aanng (10S



Kings County, California

TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

149

Map Soil name Acres Percent
symbol

101 Armona loam, partially drained 29,650 3.3
102 Avenal loam, 0 to 5 percent slopes 8,325 0.9
103 Boggs sandy loam, partially drained 4,213 0.5
104 Cajon sandy loam 3,913 0.4
105 Cantua coarse sandy loam, 5 to 15 percent slopes 7,620 0.9
106 Cantua coarse sandy loam, 15 to 30 percent slopes 1,900 0.2
107 Carollo clay loam, 5 to 20 percent 2,510 0.3
108 Corona silt loam 3,404 0.4
109 Delgado sandy loam, 5 to 15 percent slopes 17,121 1.9
110 Delgado sandy loam, 15 to 30 percent slopes 11,115 1.2
111 Delgado gravelly sandy loam, 15 to 30 percent slopes - 6,538 0.7
112 Excelsior sandy loam 8,771 1.0
113 Garces loam — 10,262 1.1
114 Gaviota~Rock outcrop complex, 50 to 75 percent slopes 11,127 1.2
115 Gepford clay, partially drained 29,644 3.3
116 Gepford clay, sandy substratum, partially drained 27,270 3.1
117 Goldberg loam, drained 5,873 0.7
118 Goldberg loam, partially drained 1,828 0.2
119 Grangeville sandy loam, saline-alkali 10,059 1.1
120 Grangeville fine sandy loam, partially drained 5,991 0.7
121 Grangeville fine sandy loam, saline-alkali, partially drained 6,665 0.7
122 Henneke very gravelly clay loam, 5 to 15 percent slopes - 738 0.1
123 Henneke very gravelly clay loam, 15 to 50 percent slopes 1,465 0.2
124 Homeland fine sandy loam, partially drained 6,114 0.7
125 Houser fine sandy loam, drained 7,528 0.8
126 Houser clay, partially drained 21,697 2.4
127 Kettleman loam, 5 to 15 percent slopes 14,477 l.6
128 Kettleman loam, 15 to 30 percent slopes 7,600 0.9
129 Kettleman-Cantua complex, 30 to 50 percent slopes 27,979 3.1
130 Kimberlina fine sandy loam, saline-alkali 37,476 4.2
131 Kimberlina fine sandy loam, sandy substratum -—— 11,129 1.2
132 Kimberlina saline-alkali-Garces complex 18,190 2.0
133 Kreyenhagen loam, 50 to 75 percent slopes - 2,099 0.2
134 Lakeside loam, partially drained 12,182 1.4
135 Lakeside clay loam, drained 10,405 1.2
136 Lakeside clay, partially drained 1,582 0.2
137 Lemoore sandy loam, partially drained 5,474 0.6
138 Lethent fine sandy loam 4,904 0.5
139 Lethent clay loam - 50,127 5.6
140 Melga silt loam 3,947 0.4
141 Mercey loam, 5 to 15 percent slopes 7,368 0.8
142 Mercey loam, 15 to 30 percent slopes 3,122 0.3
143 Mercey loam, 30 to 50 percent slopes 2,499 0.3
144 Milham sandy loam, silty substratum 5,386 0.6
145 Millsholm clay loam, 15 to 50 percent slopes 417

146 Millsholm clay loam, 50 to 75 percent slopes 1,573 0.2
147 Nord fine sandy loam 27,722 3.1
148 Nord fine sandy loam, saline-alkali 5,532 0.6
149 Nord complex 28,601 3.2
150 Panoche loam-=- 36,399 4.1
151 Panoche clay loam, saline-alkali 11,298 1.3
152 Parkfield Variant gravelly clay loam, 2 to 8 percent slopes 1,556 0.2
153 Pitco clay, partially drained- 3,392 0.4
154 Pits and Dumps 1,162 0.1
155 Rambla loamy sand, drained 8,968 1.0
156 Reefridge clay, 5 to 15 percent slopes 2,549 0.3
157 Reefridge clay, 15 to 30 percent slopes 2,772 0.3
158 Remnoy very fine sandy loam 5,577 0.6
159 Rock outcrop-Dystric Lithic Xerochrepts complex, 30 to 100 percent slopes======--=- 398

160 Rock outcrop-Lithic Torriorthents complex, 15 to 75 percent slopes 5,602 0.6
161 Sagaser loam, 50 to 75 percent slopes 2,792 0.3
162 Sandridge loamy fine sand: 3,958 0.4
163 Tulare clay, partially drained 118,659 13.3
164 Tulare Variant clay, partially drained 648 0.1
165 Twisselman silty clay 2,019 0.2
166 Twisselman silty clay, saline-alkali 4,137 0.5
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued

Map Soil name Acres Percent
symbol
167 Urban land 10,581 1.2
168 Vanguard sandy loam, partially drained 9,615 1.1
169 Vaquero and Altamont clays, 15 to 50 percent slopes - 9,126 1.0
170 Vaquero and Altamont clays, 50 to 75 percent slopes 1,809 0.2
171 Vaquero~Altamont~Millsholm complex, 15 to 50 percent slopes 1,545 0.2
172 Wadesprings stony loam, 15 to 50 percent slopes 1,064 0.1
173 Wadesprings stony loam, 50 to 75 percent slopes 992 0.1
174 Wasco sandy loam, 0 to 5 percent slopes 28,993 3.2
175 Westcamp loam, partially drained 34,845 3.9
176 Westhaven loam, O to 2 percent slopes 7,489 0.8
177 Westhaven loam, 2 to 5 percent slopes 1,040 0.1
178 Westhaven clay loam, saline-alkali, O to 2 percent slopes 10,351 1.2
179 Whitewolf coarse sandy loam 3,500 0.4
180 Youd fine sandy loam 3,245 0.4
Water 15,587 1.7
Total 892,800 | 100.0

* Less than 0.1 percent.
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TABLE 5.--YIELDS PER ACRE OF IRRIGATED CROPS

(Yields are those that can be expected under a high level of management. Absence of a yleld indicates that the
soil is not suited to the crop or the crop generally is not grown on the soil. Only the soils suited for
crops are listed]

Soil name and
map symbol Cotton lint; Barley Safflower ,Alfalfa hay; Almonds Walnuts Pistachios
Ibs Cwt Tons Tons Ibs Tons Tons
101==- 750 24 1.0 - - —— -
Armona
102 1,000 39 - 8 1,800 ——- 1.1
Avenal
103==memmcrcncccnn v e ncae 600 20 ——- -——— -—— ——— -—
Boggs
104 —— —— ——— -——- ——- 1,600 0.8 ——-
Cajon
105 700 19 ——— -—— -—— —— -——
Cantua
108 - — 1,000 39 —— 8 2,300 1.7 1.3
Corona
112 900 33 - 5.5 - - -
Excelsior
113~ 960 38 ——- 8 ——- ——- -
Garces
115~ 750 24 1.0 - -— -—- -
Gepford
116 - 800 26 1.0 —— -—— - ——-
Gepford
117~ 900 28 1.0 - -—- - -—-
Goldberg
118 750 24 1.0 - .- ——- -
Goldberg
119 1,000 36 1.0 6 —— ——- -
Grangeville
120 1,000 36 1.2 8 1,800 1.7 1.1
Grangeville
121~ 1,000 36 1.0 7 -— -—- -
Grangeville
124 600 23 -—— —— —— -— -
Homeland
125~ 1,000 33 1.2 ——- -—- -—- -—
Houser
126 900 28 1.2 -—- - - -
Houser
127~ - 19 -— -—— -—— —— —--
Kettleman
130- —— 1,000 33 - 7 ——- - -
Kimberlina
131===- 1,150 36 ——- 9 1,600 1.3 1.2
Kimberlina
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TABLE 5.--YIELDS PER ACRE OF IRRIGATED CROPS--Continued

Soil name and
map symbol Cotton lint; Barley Safflower |Alfalfa hay, Almonds Walnuts Pistachios
Ibs [s772 ~Tons Tons 1bs Tons Tons
132- 984 36 -—— 7 -—— —-—— ——
Kimberlina-Garces
134-- - 900 29 0.7 6 —-—— —— -
Lakeside
135- 1,250 35 1.0 8 —— - ——
Lakeside
136==== 900 29 0.7 6 -— —— -
Lakeside
137 900 31 0.7 - - —— ——
Lemoore
138, 139 1,000 33 1.2 - -—- ——— -
Lethent
140 600 24 -— - -—- ——- -
Melga
144 —— 1,125 38 -— 8 1,900 -—— 1.1
Milham
147-==mmmmrrenmncccccenna= 1,000 39 —— 8 2,300 1.7 1.3
Nord
148 1,000 39 —— 7 —— —— ——-
Nord
149 - 1,000 40 -—- 7 -— - -
Nord-Nord
150 -- 1,300 38 1.5 9 2,300 - 1.3
Panoche
151- - 1,250 38 1.5 8 -— - ——
Panoche
153 1,100 33 1.0 - - -— -
Pitco
155 900 33 -—- - - - ——-
Rambla
158 500 19 -—- - —— ——- -
Remnoy
162 350 19 ——-- - - -—- -—-
Sandridge
163 1,250 49 1.5 10 ——— == ——
Tulare
164~ 500 21 - - - - ——
Tulare Variant
165 1,250 48 -— 10 2,000 - 1.2
Twisselman
166 900 36 - - - - -
Twisselman
168 800 28 - - —— - ——-
Vanguard
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TABLE 5.--YIELDS PER ACRE OF IRRIGATED CROPS-~Continued

153

Soil name and
map symbol Cotton lint| Barley Safflower (Alfalfa hay; Almonds Walnuts Pistachios
Ibs Cwt Tons Tons 1bs Tons “Tons

174 == 1,125 36 --- 8 2,000 -—- 1.3
Wasco

175~ -——- 900 33 1.0 - -—- - -—-
Westcamp

176 1,300 38 -—- 9 1,800 -~ 1.1
Westhaven

177=~=~- 1,200 38 - 9 1,800 ——— 1.0
Westhaven

178~-- 1,300 38 1.4 8 -—- -——- -—-
Westhaven

179 - 900 28 -—- 6 -—- 0.8 -—-
Whitewolf

180~ 600 24 -—- —— - -—- -—-
Youd




TABLE 6.--STORIE INDEX RATING FOR SOILS

[The symbol < means less than. Absence of an entry indicates that the soil was not rated or that the soil rating was
included in the map unit rating. The miscellaneous areas were given a rating for index and grade only]

Rating factors

Map Map unit name Index ; Grade Limitations
symbol A B Cc X in X factor

101 Armona loam, partially drained 95 ;| 100 ; 100 ; 55x40 21 4 Drainage,
saline-alkali.

102 Avenal loam, 0 to 5 percent slopes 95 100 95 100 90 1 None.

103 Boggs sandy loam, partially drained 100 95 100 ; 70x20 13 5 Drainage,
saline-alkali.

104 Cajon sandy loam 80 95 : 100 100 76 2 None.

105 Cantua coarse sandy loam, 5 to 15 percent slopes=---! 90 80 90 100 73 2 None.

106 Cantua coarse sandy loam, 15 to 30 percent slopes---; 90 80 70 100 50 3 Norne.

107 Carollo clay loam, 5 to 20 percent slopes-----~===-- 40 80 80 50 13 5 Saline=-alkali.

108 Corona silt loam 85 100 { 100 100 85 1 None.

109 Delgado sandy loam, 5 to 15 percent slopes=—========- 30 95 90 100 26 4 None.

110 Delgado sandy loam, 15 to 30 percent slopes~—======= 30 95 70 100 20 4 None.

111 Delgado gravelly sandy loam, 15 to 30 percent slopes; 30 60 70 100 13 5 None.

112 Excelsior sandy loam 95 95 100 60 54 3 Saline-alkali.

113 Garces loam-- 85 100 ;| 100 40 34 4 Saline-alkali.

114 Gaviota-Rock outcrop complex, 50 to 75

percent slopes- 4 6
Gaviota part 35 60 20 100 None.
Rock outcrop part.

115 Gepford clay, partially drained 90 60 ; 100 | 50x40 11 5 Flooding~-drainage,
saline-alkali.

116 Gepford clay, sandy substratum, partially drained---; 85 60 { 100 : 50x40 10 5 Flooding-drainage,
saline-alkali.

117 Goldberg loam, drained -=-} 80 ) 100 ; 100 ; 90x70 50 3 Flooding,
saline-alkali.

118 Goldberg loam, partially drained 80 ; 100 ; 100 ; 65x70 36 4 Flooding-drainage,
saline-alkali.

119 Grangeville sandy loam, saline-alkali=-===~ve=—w--—-= 100 95 100 | 65x60 37 4 Flooding-drainage,
saline-alkali.

14°1°
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TABLE 6.--STORIE INDEX RATING FOR SOILS~-Continued

Rating factors

Map Map unit name Index | Grade Limitations
symbol A B C X in X factor
120 Grangeville fine sandy loam, partially drained---~--- 100 ; 100 | 100 80 80 1 Drainage.
121 Grangeville fine sandy loam, saline-alkali,
partially drained 100 100 ; 100 80x60 48 3 Drainage,
saline-alkali.
122 Henneke very gravelly clay loam, 5 to 15
percent slopes 20 40 90 90 6 6 Nutrient level.
123 Henneke very gravelly clay loam, 15 to 50
percent slopes 20 40 50 90 4 6 Nutrient level.
124 Homeland fine sandy loam, partially drained--------- 90 100 100 ;| 45x40 16 5 Flooding-drainage,
saline-alkali.
125 Houser fine sandy loam, drained g0 100 100 75x40 28 4 Flooding,
saline-alkali.
126 Houser clay, partially drained 90 60 ; 100 ; 65x40 14 5 Flooding-drainage,
saline-alkali.
127 Kettleman loam, 5 to 15 percent slopes-~--========== 70 100 90 100 63 2 None.
128 Kettleman loam, 15 to 30 percent slopes--=======——=- 65 100 70 100 45 3 None.
129 Kettleman-Cantua complex, 30 to 50 percent slopes--- i | 21%* 4 None.
Kettleman part 70 100 ! 30 100
Cantua part 90 80 30 100
130 Kimberlina fine sandy loam, saline-alkali~========-=- 100 ; 100 ; 100 60 60 2 Saline-alkali.
131 Kimberlina fine sandy loam, sandy substratum-------- 95 100 100 100 95 1 None.
132 Kimberlina, saline-alkali-Garces complex=-=-======== 47*% 3 Saline-alkali.
Kimberlina, saline-alkali, part 100 100 100 68
Garces part 85 100 100 40
133 Kreyenhagen loam, 50 to 75 percent slopes—--=-======- 90 90 20 100 16 5 None.
134 Lakeside loam, partially drained 100 ; 100 ; 100 ; 90x40 36 4 Saline-alkali.
135 Lakeside clay loam, drained --; 100 85 100 40 34 4 Saline-alkali.
136 Lakeside clay, partially drained --) 100 60 100 40 24 4 Saline-alkali.
137 Lemoore sandy loam, partially drained-----~-======-- 100 95 100 70x70 46 3 Drainage,

saline-alkali.
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TABLE 6.--STORIE INDEX RATING FOR SOILS--Continued

961

Rating factors

Map Map unit name Index | Grade Limitations
symbol A B C X in X factor
138 Lethent fine sandy loam 80 ; 100 ; 100 60 48 3 Saline-alkali.
139 Lethent clay loam 80 85 ; 100 60 41 3 Saline-alkali.
140 Melga silt loam 30 ; 100 ; 100 40 12 5 Saline-alkali.
141 Mercey loam, 5 to 15 percent slopes 50 90 90 100 40 3 None.
142 Mercey loam, 15 to 30 percent slopes 50 20 70 100 31 4 None.
143 Mercey loam, 30 to 50 percent slopes 50 90 40 100 18 5 None.
144 Milbam sandy loam, silty substratum 80 95 100 100 76 2 None.
145 Millsholm clay loam, 15 to 50 percent slopes-—-—-==-= 40 85 55 95 18 5 Nutrient level.
146 Millsholm clay loam, 50 to 75 percent slopes--~---- 40 85 20 95 6 6 Nutrient level.
147 Nord fine sandy loam 100 ; 100 ; 100 100 1 1 None.
148 Nord fine sandy loam, saline-alkalil 100 100 100 60 2 Saline-alkali.
149 Nord complex 100 ; 100 , 100 82 82 1 Saline-alkali.
150 Panoche loam 100 } 100 ;| 100 100 100 1 None.
151 Panoche clay loam, saline-alkali 100 100 100 60 60 2 Saline-alkali.
152 Parkfield Variant gravelly clay loam, 2 to 8
percent slopes 65 70 95 100 43 3 None.
153 Pitco clay, partially drained 70 50 ; 100 ; 90x60 19 5 Drainage,
saline-alkali.
154 Pits and Dumps <10 6
155 Rambla loamy sand, drained 80 80 ;| 100 80 51 3 Saline-alkali.
156 Reefridge clay, 5 to 15 percent slopes 90 60 90 80 39 4 Salinity.
157 Reefridge clay, 15 to 30 percent slopes-----======- 95 60 70 85 34 4 Salinity.
158 Remnoy very fine sandy loam 25 100 |} 100 , 90x40 11 5 Flooding,
saline-alkali.
159 Rock outcrop-Dystric Lithic Xerochrepts complex,
30 to 100 percent slopes <10 6

Rock outcrop part.

Dystric Lithic Xerochrepts part.

Asnng 108



TABLE 6.--STORIE INDEX RATING FOR SOILS--Continued

Rating factors

Map Map unit name Index | Grade Limitations
symbol A B C X in X factor
160 Rock outcrop-Lithic Torriorthents complex, 15 to 75
percent slopes <10 6
Rock outcrop part.
Lithic Torriorthents part.
161 Sagaser loam, 50 to 75 percent slopes-—~—====—~===-- 85 100 20 95 16 5 Nutrient level.
162 Sandridge loamy fine sand 95 85 95 80 6l 2 Saline-alkali.
163 Tulare clay, partially drained 70 60 ; 100 ; 65x80 22 4 Flooding-~drainage.
164 Tulare Variant clay, partially drained-==-=---=v-c=-- 70 60 | 100 ; 60x40 10 5 Drainage,
saline-alkali.
165 Twisselman silty clay 80 70 | 100 100 56 3 None.
166 Twisselman silty clay, saline-alkali 80 70 ; 100 ; 90x40 20 4 Flooding,
saline-alkali.
167 Urban land <10 6
168 Vanguard sandy loam, partially drained-~=-=-=--v==--- 100 95 | 100 ; 45x40 17 5 Flooding-drainage,
saline-alkali.
169 Vaquero and Altamont clays, 15 to 50
percent slopes 5 None.
Vaquero part- 50 55 50 100 14
Altamont part 70 55 50 100 19
170 Vaquero and Altamont clays, 50 to 75
percent slopes 6 None.
Vaquero part 50 55 20 100 S
Altamont part 70 55 20 100 8
171 Vaquero-Altamont-Millsholm complex, 15 to 50
percent slopes l6* 5 Nutrient level.
Vaquero part 50 55 50 100
Altamont part 70 55 50 100
Millsholm part- 40 85 50 95
172 Wadesprings stony loam, 15 to 50 percent slopes-----; 60 70 45 100 19 5 None.

BILIO}IBD ‘AJuno) sbury
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TABLE 6.--STORIE INDEX RATING FOR SOILS--Continued

Rating factors

Map Map unit name Index | Grade Limitations
symbol A B C X in X factor
173 Wadesprings stony loam, 50 to 75 percent slopes=---- 60 70 20 100 8 6 None.
174 Wasco sandy loam, O to 5 percent slopes~=--===——-=== 100 95 95 100 81 1 None.
175 Westcamp loam, partially drained 90 | 100 ; 100 ; 90x60 49 3 Drainage,
saline-alkali.
176 Westhaven loam, O to 2 percent slopes-~=---====----- 95 100 § 100 100 a5 1 None.
177 Westhaven loam, 2 to 5 percent slopes 95 ; 100 95 100 90 1 None.
178 Westhaven clay loam, saline-alkali, O to 2
percent slopes 95 85 | 100 80 65 2 Saline-alkali.
179 Whitewolf coarse sandy loam 90 70 | 100 95 60 2 Nutrient level.
180 Youd fine sandy loam 20 | 100 { 100 80 16 5 Saline-alkali.

*Weighted value.

85}
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Kings County, California

TABLE 7.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES

[Only the soils that support rangeland vegetation suitable for grazing are listed]

159

Total production

Soil name and Range site Characteristic vegetation Compo-
map symbol Kind of year Dry sition
weight
Ib/acre Pct
102 Loamy (179) ~=-=- Favorable 3,000 [Red brome 30
Avenal Normal 2,000 !Foxtail fescue----====-=-=w=== 20
Unfavorable 1,000 ;Filaree-- 15
Foxtall barley 5
Soft chess 5
Clover 5
Pepperweed 5
Allscale saltbush=======e=r=-- 5
105, 106========n== Loamy (15g) Favorable 2,800 jRed brome --; 50
Cantua Normal 1,800 ;Fescue 15
Unfavorable 700 Filaree 5
Soft chess 5
Allscale saltbush--========--= 5
Clover 5
107~====m=enm————— Fine Loamy Saline-Alkali (15g) Favorable 2,800 [Red brome - 50
Carollo Normal 1,800 Fescue 10
Unfavorable 400 ;Allscale saltbush=======-—-=c== 10
Barley 5
Clover- 5
Filaree 5
Soft chess 5
109, 110-~-=======- Shallow Loamy {(15Q)====-=====- Favorable 2,300 ;Red brome 50
Delgado Normal 1,500 ,Foxtail fescue 20
Unfavorable 400 Clover 5
Filaree 5
Allscale saltbush=~~========—= 5
111--- Shallow Loamy (15Q)=======-==- Favorable 2,300 |Red brome- - 35
Delgado Normal 1,000 jFoxtail fescue=~======c-====-= 30
Unfavorable 400 Allscale saltbush-—===—===m=c= 10
Clover 5
Ripgut brome 5
Filaree - 5
114%:
Gaviota====-~====- Shallow Loamy (l5e)-===-====== Favorable 1,500 Manzanita 25
Normal 1,000 [Black sage 25
Unfavorable 500 (Chamise 10
California buckwheat===~-==~-- 10
Buckbrush- 5
Red brome -1 5
White sage 5
Rock outcrop.
122, 123-=-====cw=- Shallow Fine Loamy Serpentine ,Favorable 1,500 ;Soft chess 35
Henneke (15e). Normal 1,000 ;Wild oat -=t 15
Unfavorable 500 ;Buckbrush 5
Manzanita 5
Purple needlegrass==———===—=== 5
Foxtail fescue 5
Digger pine---w==-====m-ccc=-=- 5
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Soil Survey

TABLE 7.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued
Total production
Soil name and Range site Characteristic vegetation Compo-
map symbol Kind of year Dry sition
weight
Lb/acre Pct
127, 128~=~=c-m=m== Loamy (15q) Favorable 3,000 ;Red brome 30
Kettleman Normal 2,000 (Foxtail fescue 15
Unfavorable 500 Ripgut brome - 10
Allscale saltbush=====sccccca- 5
Soft chess 5
Clover -y 5
Filaree -—-1 5
129%;
Kettleman====~c=-=- Loamy {15g) Favorable 3,000 (Red brome 30
Normal 2,000 [Foxtail fescue 15
Unfavorable 500 Ripgut brome 10
Allscale saltbush=======cce=-- 5
Soft chess 5
Clover 5
Filaree 5
Cantua==-========- Loamy (15g) Favorable 2,800 [Red brome==- 50
Normal 1,800 Fescue 15
Unfavorable 700 [Filaree 5
Soft chess 5
Allscale saltbush====~=ceuc~e- 5
Clover - - 5
133---=-mrmccccana. Blue Oak-Grass Loamy (15d)---- Favorable 3,500 ;Wild oat- -— 40
Kreyenhagen Normal 3,000 ;Soft chess - 30
Unfavorable 1,500 {Pacific fescue-======mecw-mea=-— 5
Cheatgrass 5
Blue oak 5
Digger pine === 5
141, 142, 143-=~-~-- Loamy (15g) Favorable 2,800 [Red brome 40
Mercey Normal 2,000 [Foxtall fescue 20
Unfavorable 500 [Fillaree-=======-~remccacmcemao 10
Allscale saltbush==-=-=cwem-e- 5
Clover 5
145, 146-==mwccena- Blue Oak-Grass Shallow Loamy  Favorable 3,000 ;Soft chess 20
Millsholm (154). Normal 2,000 {Wild oat 15
Unfavorable 1,000 Filaree 15
Ripgqut brome 10
Manzanita 10
Fescue 10
Blue wildrye 5
Blue oak 5
152=mcmmcmcnmccnca Clayey (17g) Favorable 3,200 ;Red brome 40
Parkfield Variant Normal 2,400 Barley 20
Unfavorable 800 ;Soft chess 10
Foxtail fescue 5
Filaree- 5
Clover -1 5
Allscale saltbush-=======ccaa= 5
156, 157-========== Clayey (15g) Favorable 3,200 'Red brome 30
Reefridge Normal 2,200 Ripgut brome 15
Unfavorable 800 ;Wild oat- 10
Barley - 10
Filaree 5
Soft chess 5
Fescue 5
Allscale saltbush====--ccccaa- 5
Clover 5
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TABLE 7.-=-RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued
Total production
Soil name and Range site Characteristic vegetation Compo-
map symbol Kind of year Dry sition
weight
Lb/acre Pct
S Blue Oak-Grass Loamy (15d)----!Favorable 3,000 (Wild oat- 30
Sagaser Normal 2,500 |Blue oak 10
Unfavorable 1,500 (Soft chess 10
Spanish brome 5
Digger pine 5
Goldenbush )
Singleleaf ash 5
169*%, 170%*:
Vaquero=========== Clayey (15e) Favorable 3,300 ;Wild oat 30
Normal 2,500 (Soft chess 15
Unfavorable 1,000 ;Red brome 10
Filaree 10
Foxtail fescue 10
Burclover 5
Clover 5
Altamont =~e==ce==- Clayey (15e) Favorable 3,300 ]Wild oat 30
Normal 2,500 1Soft chess=-- 15
Unfavorable 1,000 [Ripgut brome 10
Filaree 10
Burclover 5
Clover 5
Foxtail fescue 5
Red brome 5
171%:
Vaquero-=--=-====== Clayey (15e) Favorable 3,300 (Wild oat 30
Normal 2,500 [Soft chess 15
Unfavorable 1,000 ;Red brome 10
Filaree 10
Foxtail fescue 10
Burclover 5
Clover 5
Altamont--======~= Clayey (15e) Favorable 3,300 Wild oat 30
Normal 2,500 [Soft chess 15
Unfavorable 1,000 [Ripgut brome 10
Filaree 10
Burclover--~- 5
Clover 5
Foxtall fescue 5
Red brome 5
Millsholm====~=e== Blue Oak-Grass Shallow Loamy :Favorable 3,000 [Soft chess 20
(15d). Normal 2,000 ;Wild oat 15
Unfavorable 1,000 jFilaree 15
Ripgut brome 10
Manzanita 10
Fescue 10
Blue wildrye 5
Blue ocak 5
172, 173~=====ce==~ Fine Loamy (l5e)=========c=m-- Favorable 3,800 ;Wild oat 45
Wadespring Normal 3,000 [Soft chess 20
Unfavorable 1,500 ;Red brome 5
Blue oak 5
Digger pine 5

* See description of the map unit for composition and behavior characteristics of the map unit.
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[Some terms that describe restrictive soil features are defined in the Glossary.
of "slight," "moderate,” and "severe."

TABLE 8.--RECREATIONAL DEVELOPMENT

Soil Survey

See text for definitions
Absence of an entry indicates that the soil was not rated]

Soil name and Camp areas Picnic areas Playgrounds Paths and trails Golf fairways
map symbol
101 ——- -1Severe: Severe: Severe: Severe: Severe:
Armona excess salt. excess salt. excess salt. erodes easily. excess salt,
droughty.
102====nmemnranaa Moderate: Moderate: Moderate: Severe: Slight.
Avenal dusty. dusty. slope, erodes easily.
dusty.
103 -1Severe: Severe: Severe: Severe: Severe:
Boggs excess salt. excess salt. excess salt. erodes easily. | excess salt,
droughty.
104-~w==mmemmcrcancnaa Slight===c-c=c-- Slight====rec=c- Moderate: Slight===-==ew=- Moderate:
Cajon small stones. droughty.
105 Moderate: Moderate: Severe: Severe: Moderate:
Cantua slope. slope. slope. erodes easily. droughty,
slope.
106 Severe: Severe: Severe: Severe: Severe:
Cantua slope. slope. slope. erodes easily. slope.
107 Severe: Severe: Severe: Severe: Severe:
Carollo excess sodium, excess salt, slope, erodes easily. excess salt,
excess salt. percs slowly. excess sodium, excess sodium.
excess salt.
108 Moderate: Moderate: Moderate: Severe: Slight.
Corona dusty. dusty. dusty. erodes easily.
109 --~'Severe: Severe: Severe: Severe: Severe:
Delgado depth to rock. depth to rock. slope, erodes easily. thin layer.
depth to rock.
110-wmemmmmm e neaaa Severe: Severe: Severe: Severe: Severe:
Delgado slope, slope, slope, erodes easily. slope,
depth to rock. depth to rock. depth to rock. thin layer.
111 Severe: Severe: Severe: Moderate: Severe:
Delgado slope, slope, slope, slope. slope,
depth to rock. depth to rock. small stones, thin layer.
depth to rock.
112 Moderate: Slight=e==e—cc=e Slight=r==m=em== Severe: Moderate:
Excelsior soil blowing. erodes easily. droughty.
113=m=-rmmmem e Severe: Severe: Severe: Severe: Severe:
Garces excess sodium, excess sodium. excess sodium, erodes easily. excess sodium,
114%:
Gaviota-~===cer=—mmaa Severe: Severe: Severe: Severe: Severe:
slope, slope, slope, slope, slope,
depth to rock. depth to rock. depth to rock. erodes easily. thin layer.
Rock outcrop.
115 -1Severe: Severe: Severe: Severe: Severe:
Gepford flooding, too clayey, too clayey, too clayey. excess salt,

percs slowly,
too clayey.

percs slowly,
excess salt.

percs slowly,
excess salt.

too clayey.



Kings County, California

TABLE 8.--RECREATIONAL DEVELOPMENT--Continued

163

Soil name and Camp areas Picnic areas Playgrounds ,Paths and trails; Golf fairways
map symbol
116 Severe: Severe: Severe: Severe: Severe:

Gepford flooding, too clayey, too clayey, too clayey. excess salt,
percs slowly, excess salt, percs slowly, too clayey.
too clayey. percs slowly. excess salt.

117 Severe: Severe: Severe: Severe: Severe:

Goldberg flooding, excess sodium, ; percs slowly, erodes easily. excess sodium,
percs slowly, percs slowly. excess sodium.
excess sodium,

118 Severe: Severe: Severe: Severe: Severe:

Goldberg flooding, excess sodium, ! percs slowly, erodes easily. excess salt,
percs slowly, excess salt, excess sodium, excess sodium.
excess sodium, percs slowly. excess salt.

119 Severe: Severe: Severe: Slight==-w=cc==- Severe:

Grangeville flooding, excess sodium, excess sodium, excess salt,
excess sodium, excess salt. excess salt. excess sodium.
excess salt.

120--~ -1Slight==~=s=e=a- Slight======-v~- Slight==~e=es=== Slight===—=ewe=- Slight.
Grangeville

121 Severe: Severe: Severe: Slight~-==--====- Severe:
Grangeville excess sodium. excess sodium, excess sodium. excess sodium.
122 -1Severe: Severe: Severe: Severe: Severe:

Henneke small stones, small stones, slope, small stones. small stones,
depth to rock. ; depth to rock. small stones, thin layer.

depth to rock.
123 Severe: Severe: Severe: Severe: Severe:

Henneke slope, slope, slope, slope, small stones,
small stones, small stones, small stones, small stones. slope,
depth to rock. ; depth to rock. depth to rock. thin layer.

124 Severe: Severe: Severe: Severe: Severe:

Homeland flooding, excess salt, excess salt, erodes easily. excess salt,
excess salt, excess sodium. excess sodium, excess sodium,
excess sodium, droughty.

125 Severe: Severe: Severe: Severe: Severe:

Houser flooding, excess sodium, percs slowly, erodes easily. excess sodium,
percs slowly, excess salt, excess sodium, droughty.
excess sodium. percs slowly. excess salt.

126 Severe: Severe: Severe: Severe: Severe:

Houser flooding, too clayey, too clayey, too clayey, excess salt,
percs slowly, excess salt, percs slowly, erodes easily. droughty.
too clayey. percs slowly. excess salt.

127 Moderate: Moderate: Severe: Severe: Moderate:

Kettleman slope, slope, slope. erodes easily. slope,
dusty. dusty. thin layer.

128- --1Severe: Severe: Severe: Severe: Severe:

Kettleman slope. slope. slope. erodes easily. slope.

129*:

Kettleman====~===== ~~=1Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope, slope.

erodes easily.
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Soil Survey

TABLE 8.--RECREATIONAL DEVELOPMENT~-Continued
Soil name and Camp areas Picnic areas Playgrounds jPaths and trails; Golf fairways
map symbol

129*%;

Cantua=====r--ccccee= Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope, slope.

erodes easily.
130 Severe: Severe: Severe: Severe: Severe:
Kimberlina excess sodium. excess sodium. | excess sodium. erodes easily. | excess sodium,
droughty.
131~-- Moderate: Moderate: Moderate: Moderate: Slight,

Kimberlina soil blowing. soil blowing. small stones, soil blowing.

132%;

Kimberlina-==~~=-- -=-~ Severe: Severe: Severe: Severe: Severe:
excess sodium. excess sodium. | excess sodium. erodes easily. ;| excess sodium,

droughty.

Garces======cccmmmeca= Severe: Severe: Severe: Severe: Severe:
excess sodium. excess sodium. excess sodium. erodes easily. excess sodium.

133 Severe: Severe: Severe: Severe: Severe:

Kreyenhagen slope. slope. slope. slope, slope.

erodes easily.

134 - Severe: Severe: Severe: Severe: Severe:

Lakeside excess salt, excess salt, excess salt, erodes easily. excess salt,
excess sodium. excess sodium. excess sodium. excess sodium.

135 Moderate: Moderate: Moderate: Severe: Moderate:

Lakeside excess salt. excess salt. excess salt. erodes easily. excess salt,

136 Severe: Severe: Severe: Severe: Severe:

Lakeside excess salt, excess salt, excess salt, erodes easily. excess salt,
excess sodium. excess sodium. excess sodium. excess sodium,

too clayey.

137 =--1Severe: Severe: Severe: Severe: Severe:

Lemoore excess sodium, excess sodium, excess sodium, erodes easily. excess salt,
excess salt. excess salt. excess salt. excess sodium,

droughty.
138, 139-==---=cw—caa- Severe: Severe: Severe: Severe: Severe:

Lethent excess sodium. excess sodium. excess sodium, erodes easily. excess sodium.

140 Severe: Severe: Severe: Severe: Severe:

Melga flooding, excess sodium, cemented pan, erodes easily. excess sodium,
cemented pan, cemented pan. excess sodium, thin layer.
excess sodium.

141 Moderate: Moderate: Severe: Severe: Moderate:

Mercey slope, slope, slope. erodes easily. ; slope,
dusty. dusty. thin layer.

142 Severe: Severe: Severe: Severe: Severe:

Mercey slope. slope. slope. erodes easily. slope.

143 -iSevere: Severe: Severe: Severe: Severe:

Mercey slope. slope. slope. slope, slope.

erodes easily.
144 Slighte===eeee=- Slight Slight Slight Slight,

Milham
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TABLE 8.--RECREATIONAL DEVELOPMENT-~Continued

Soil name and Camp areas Picnic areas Playgrounds ;Paths and trails} Golf fairways
map symbol

145, 146-======cc=r=== Severe: Severe: Severe: Severe: Severe:

Millsholm slope, slope, slope, slope, slope,
depth to rock. depth to rock. depth to rock. erodes easily. thin layer.

147 ~~18light===-ecsc-= Slight====ver===- Slightes==c=vea= Severe: Slight.

Nord erodes easily.

148~ Severe: Severe: Severe: Severe: Severe:

Nord excess sodium. excess sodium. excess sodium. erodes easily. excess sodium.

149%;

Nord ——- Slight Slight==~r=me—=- Slight=-====~ ~-==!Severe: Slight.

erodes easily.

Nord ~=1Severe: Severe: Severe: Severe: Severe:
excess sodium. excess sodium. excess sodium, erodes easily. excess sodium.

150~ Slight Moderate: Moderate: Severe: Slight.

Panoche dusty. dusty. erodes easily.

151 Severe: Severe: Severe: Severe: Severe:

Panoche excess sodium. excess sodium. excess sodium. erodes easily. excess sodium.

152~ Moderate: Moderate: Severe: Slight=======- ~-iModerate:

Parkfield Variant small stones. small stones. small stones. small stones,

large stones,
thin layer.
153 Severe: Severe: Severe: Severe: Severe:

Pitco percs slowly, too clayey, too clayey, too clayey, excess salt,
too clayey, excess sodium, | percs slowly, erodes easily. excess sodium,
excess sodium, ; excess salt. excess sodium, droughty.

154%:

Pits.

Dumps.

155=rmmm==- mmm——————— Severe: Severe: Severe: Slight====e===u- Severe:

Rambla percs slowly, excess sodium, ; percs slowly, excess sodium,
excess sodium. percs slowly. excess sodium. droughty.

156 -= Moderate: Moderate: Severe: Moderate: Severe:

Reefridge slope, slope, slope, too clayey. too clayey.
too clayey. too clayey. too clayey.

157 -iSevere: Severe: Severe: Moderate: Severe:

Reefridge slope. slope. slope, too clayey, slope,

too clayey. slope. too clayey.
158 - Severe: Severe: Severe: Severe: Severe:

Remnoy flooding, excess sodium, cemented pan, erodes easlily. excess salt,
cemented pan, excess salt, excess sodium. excess sodium,
excess sodium, ; cemented pan. thin layer.

159%:

Rock outcrop.

Dystric Lithic
Xerochrepts.

160%:
Rock outcrop.

Lithic Torriorthents.
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Soil Survey
TABLE 8,--RECREATIONAL DEVELOPMENT--Continued
Soil name and Camp areas Picnic areas Playgrounds ,Paths and trails| Golf fairways
map symbol
161 Severe: Severe: Severe: Severe: Severe:
Sagaser slope. slope. slope. slope. slope.
162 Severe: Severe: Severe: Slightes=ce=eee= Severe:
Sandridge excess sodium. excess sodium. excess sodium. excess sodium.
163 Severe: Severe: Severe: Severe: Severe:
Tulare flooding, too clayey, too clayey, too clayey. too clayey.
percs slowly, percs slowly. percs slowly.
too clayey.
164~ Severe: Severe: Severe: Sévere: Severe:
Tulare Variant percs slowly, too clayey, too clayey, too clayey. excess salt,
too clayey, excess salt, percs slowly, droughty,

165
Twisselman

166
Twisselman

167%,
Urban land

168
Vanguard

169%, 170%:

Millsholm=====w===

172, 173=-=wm=meam=

Wadespring

174
Wasco

excess salt.

Moderate:
too clayey.

Severe:
flooding,
excess sodium,
excess salt.

Severe:
flooding,
excess sodium,
excess salt.

Severe:
slope.

Severe:
slope.

Severe:
slope.

Severe:
slope.

Severe:
slope,
depth to rock.

Severe:
slope.

Moderate:
soil blowing.

percs slowly.

Moderate:
too clayey.

Severe:
excess sodium,
excess salt.

Severe:
excess sodium,
excess salt.

Severe:
slope.

Severe:
slope.

Severe:
slope.

Severe:
slope.

Severe:
slope,
depth to rock.

Severe:
slope.

S1ight====m=mmnn

excess salt.

Moderate:
too clayey.

Severe:
excess sodium,
excess salt.

Severe:
excess sodium,
excess salt.

Severe:
slope.

Severe:
slope.

Severe:
slope.

Severe:
slope.

Severe:
slope,
depth to rock.

Severe:
slope.

Moderate:

slope,
small stones.

Slight===-===u=

IETe 1Y T———

Severe:

erodes easily.

Severe:
slope.

Severe:
slope.

Severe:
slope.

Severe:
slope.

Severe:
slope,
erodes easily.

Severe:
slope,
erodes easily.

Slight====cw—r=~

too clayey.

Severe:
too clayey.

Severe:

excess salt,
excess sodium,
droughty.

Severe:
excess salt,
excess sodium.

Severe:
slope,
too clayey.

Severe:

slope,
too clayey.

Severe:
slope,
too clayey.

Severe:
slope,
too clayey.

Severe:
slope,
thin layer.

Severe:
slope.

Moderate:
droughty.
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TABLE 8.--RECREATIONAL DEVELOPMENT--Continued

167

Soil name and Camp areas Picnic areas Playgrounds |Paths and trails; Golf fairways
map symbol
175 Severe: Severe: Severe: Severe: Severe:
Westcamp flooding, excess sodium, percs slowly, erodes easily. excess salt,
percs slowly, excess salt, excess sodium, excess sodium.
excess sodium. percs slowly. excess salt.
176 Moderate: Moderate: Moderate: Severe: Slight.
Westhaven dusty. dusty. dusty. erodes easily.
177=r==encccnncccccas= Moderate: Moderate: Moderate: Severe: Slight.
Westhaven dusty. dusty. slope, erodes easily.
dusty.
178 - Severe: Severe: Severe: Severe: Severe:
Westhaven excess sodium, excess sodium, excess sodium. erodes easily. excess sodium.
179 Slightee=ereee=- Slight===ec-e=e- Moderate: Slight=e=~=ee=== Moderate:
Whitewolf small stones. droughty.
180 Severe: Severe: Severe: Severe: Severe:
Youd flooding, excess sodium, ; cemented pan, erodes easily. excess salt,

cemented pan,
excess sodium.

excess salt,
cemented pan.

excess sodium,
excess salt.

excess sodium,
thin layer.

* See description

of the map unit for composition and behavior characteristics of the

map unit.
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TABLE 9.=--WILDLIFE HABITAT

[See text for definitions of "good," "fair," "poor," and "very poor." Absence of an entry indicates that the
soll was not rated]

Potential for habitat elements Potentlal as habitat for--
Soil name and Wiid
map symbol Grain Grasses | herba- Shrubs | Wetland | Shallow ; Openland; Wetland ;Rangeland
and seed and ceous plants wvater wildlife; wildlife; wildlife
Crops lequmes ; plants areas
101 Very poor Very poor Very poor;Very poor,;Very poor,Fair Very poor ;Poor Very
Armona poor.
102 Very poor,Very poor Poor Poor Poor Very poor,Poor Very poor,Poor.
Avenal
103 Very poor Very poor,Very poor,Very poor;Very poor,Poor Very poor Very poor:Very
Boggs poor.
104 Very poor;Very poor Fair Fair Very poor ;Very poor,Poor Very poorFair.
Cajon
105, 106=========== Very poor;Very poor,Fair Poor Very poor;Very poor;Very poor;Very poor;Poor.
Cantua
107 Very poor Very poor;Very poor;Very poor,Poor Very poorVery pooriVery poor Very
Carollo poor.
108 Fair Fair Fair Fair Very poor;Very poor;Fair Very poor|Fair.
Corona
109, 110, 1lll=====- Very poor;Very poor ;Poor Poor ———- -—= Very poor -—= Poor.
Delgado
112 Very poorVery poor,Poor Poor Poor Fair Very poor,Poor Poor.
Excelsior
113 Very poor,Very poor Poor Poor — -— Very poor —— Poor.
Garces
114%:
Gaviota===r===e==- -—- Very poor Fair Fair -—= - ——- - Fair.
Rock outcrop.
115 Very poor Very poor ,Very poor;Very poor Poor Fair Very poor Poor Very
Gepford poor.
116 Poor Poor Very poor;Very poor ,Poor Good Poor Fair Very
Gepford poor.
117, 118=====ce=e== Very poor Very poor|Very poor;Very poor Falr Falir Very poor, Fair Very
Goldberg poor.
119 Poor Fair Fair Fair Fair Fair Fair Fair Fair.
Grangeville
120 Fair Good Good Good Fair Poor Good Poor Good.
Grangeville
121 Poor Poor Poor Poor Fair Fair Poor Fair Poor.
Grangeville
122, 123~====w~em== Very poor Very poor|Poor Poor ——— -—- Very poor -— Poor.
Henneke
124 Very poor,Very poor Very poorVery poor,;Poor Poor Very poor Poor Very
Homeland poor.
125, 126=========== Very poor,Very poor Very poor,Very poor,;Poor Good Very poorFair Very
Houser poor.
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TABLE 9.--WILDLIFE HABITAT--Continued
Potential for habitat elements Potential as habitat for--
Soil name and wWild
map symbol Grain Grasses | herba- Shrubs | Wetland | Shallow ; Openland; Wetland ;Rangeland
and seed and ceous plants water wildlife| wildlife] wildlife
Crops legumes , plants areas
127, 128~======m==- Very poor;Very poor Poor Fair —— - Very poor -—- Poor.
Kettleman
129%:
Kettleman==~====== Very poor;Very poor ;Poor Fair -—- - Very poor -—- Poor.
Cantua============ Very poor Very poorFair Poor Very poor,Very poor;Very poorVery poor Poor.
130, 13l-==e=rmcce=- Very poorVery poor;Poor Poor Very poor;Very poor Very poor Very poor;Poor.
Kimberlina
132%;
Kimberlina==e====-- Very poorVery poor ;Poor Poor Very poor,;Very poor,Very poor,Very poor Poor.
Garceg=—=========- Very poor;Very poor Poor Poor -—- -—— Very poor -—- Poor.
133 ——- Poor Good Good -—- ——- -—- ——- Good.
Kreyenhagen
134, 135, 136====-~ Very poor;Very poor ;Very poor Very poor Fair Fair Very poor ;Fair Very
Lakeside poor.
137===memmcmcececax Very poor;Very poor Very poor;Very poor Fair Fair Very poor,Fair Very
Lemoore poor.
138, 139«====-====- Very poor Very poor Poor Poor Very poor Very poor;Very poor Very poor;Poor.
Lethent
140 Very poor,Very poor;Fair Very poor;Very poor Fair Very poor Poor Poor.
Melga
141, 142, 143------ Very poor|Very poor Poor Poor ——— -—- Very poor - Poor.
Mercey
144 Very poor,;Very poor Fair Fair Very poor Very poor;Poor Very poor | Fair.
Milham
145, 146--=—======-= -—- -—— Good Fair ~—- -— -—- - Fair.
Millsholm
147 Good Good Good Good Poor Very poor,Good Very poor ——-
Nord
148 Fair Fair Poor Fair Poor Very poor Poor Very poor -—-
Nord
149%;
Nord~=====csesac== Good Good Good Good Poor Very poor Good Very poor ——
Nord=====eeccsce= Fair Fair Poor Fair Poor Very poor Poor Very poor ——
150=w=mmncccrccanca Very poorVery poor Poor Poor Very poor |Very poor|Very poor Very poorPoor.
Panoche
15]-==mmmmmmm Very poor|Very poor;Very poorVery poor Very poor Very poor Very poor Very poorVery
Panoche poor.
152 Poor Fair Fair Fair Poor Very poor;Fair Very poor |Falr.
Parkfield Variant
153--~=mememccccn== Very poor,Very poorVery poor Very poor Poor Fair Very poor Poor Very
Pitco poor.
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TABLE 9.--WILDLIFE HABITAT--Continued

Soil Survey

Potential for habitat elements Potential as habitat for--
Soil name and Wiid
map symbol Grain Grasses ;| herba- Shrubs | Wetland | Shallow ; Openland; Wetland }Rangeland
and seed and ceous plants water wildlife; wildlife| wildlife
Ccrops legumes , plants areas
154*;
Pits.
Dumps.
155 Very poor,Very poor |Very poor,Very poor;Poor Good Very poor Fair Very
Rambla poor.
156, 157=====m===== Very poor,;Very poor Poor Poor Very poor Very poor;Very poorVery poor|Poor.
Reefridge
158===mmmmcccmcnnna Poor Very poor Poor Very poor Very poor;Very poorVery poorVery poor!Poor.
Remnoy
159%:
Rock outcrop.
Dystric Lithic
Xerochrepts.
160*:
Rock outcrop.
Lithic
Torriorthents.
161 - Poor Good Good Very poor;Very poor -—— Very poorGood.
Sagaser
162 —— Very poor:Very poor Fair Very poor Very poor Very poor|Very poor|Very poor ;Poor.
Sandridge
163-~rrrmmem e e ——— Very poor,Very poor;Very poor|Very poor Poor Fair Very poor Poor Very
Tulare poor.
164-~~=mcmmmmncanna Very poor Very poorVery poor!Very poor|Poor Good Very poor Fair Very
Tulare Variant poor.
165===~rmrenenccna- Very poor Very poor|Poor Poor —— - Very poor —— Poor.
Twisselman
166==m=mmmmumncencs Very poor Very poor;Very poor;Very poor - - Very poor - Very
Twisselman poor.
167*%,
Urban land
168 =mmmmmmcmmm———— Very poor Very poor;Very poor;Very poor,Poor Poor Very poor,Poor Very
Vanguard poor.
169%:
Vaquero===---==-=-- Poor Fair Good Poor - —— Fair -— Fair.
Altamont====~mwee= Poor Fair Good Poor -—- -—- Poor -—- Fair.
170%:
Vaquero=========== -—- ——- Good Poor ——- -—- —-—- —— Fair.
Altamont=-~======- —— - Good Poor -—- - -—- ~——— Fair.
171%:
Vaquero=======ww~= Poor Fair Good Poor - - Fair ——— Fair.
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TABLE 9.--WILDLIFE HABITAT~-Continued
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Potential for habitat elements Potential as habitat for--
Soil name and Wild
map symbol Grain Grasses ; herba- Shrubs { Wetland | Shallow | Openland | Wetland ;Rangeland
and seed and ceous plants water wildlife; wildlife; wildlife
crops legumes ; plants areas
171%:
Altamont---====v--~ Poor Fair Good Poor -— —-—— Poor -—- Fair.
Millsholm====ree== -— -—- Good Fair —-— -—- -—- -—- Fair.
172, 173========c== - Poor Good Good Very poor Very poor ——- Very poor ,Good.
Wadespring
174 Very poor;Very poor;Poor Poor Very poor,Very poor,Poor Very poor Poor.
Wasco
175~===r=wmmenman=- Very poor;Very poor iVery poor,Very poorPoor Fair Very poor,Very poor Very
Westcamp poor.
176, 177, 178===--- Very poor;Very poor ;Poor Poor -—- -—- Very poor -— Poor.
Westhaven
179 Very poor;Very poor;Poor Poor Very poor,;Very poor,Very poor Very poor Poor,
Whitewolf
180 Very poor ,Very poorPoor Very poor Poor Falr Very poor Poor Very
Youd poor.

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 10.-~BUILDING SITE DEVELOPMENT

[Some terms that describe restrictive soil features are defined in the Glossary.

slight," "moderate," and "severe."

Soil Survey

See text for definitions of

Absence of an entry indicates that the soil was not rated.

The

information in this table indicates the dominant soil condition but does not eliminate the need for onsite

investigation]

Soil name and Shallow Dwellings Dwellings Small Local roads Lawns and
map symbol excavations without with commercial and streets landscaping
basements basements buildings
10l-e=mmmmmccaana- Severe: Moderate: Severe: Moderate: Severe: Severe:
Armona cutbanks cave,, wetness, wetness. wetness, low strength. excess salt,
wetness. shrink-swell. shrink-swell. droughty.
102====~= me—em———— Slight---=w==-- Moderate: Moderate: Moderate: Severe: Slight.
Avenal shrink-swell. shrink-swell. shrink-swell. low strength.
103-===emmcmnnnc—- Severe: Slight-~==ecece- Moderate: Slight-===w=mo- Slight==-ee=en-" Severe:
Boggs cutbanks cave. wetness. excess salt,
droughty.
104==m=mmmrcccnnea Severe: Slight=ewecccca- Slight Slight Slight--=~=e==a Moderate:
Cajon cutbanks cave. droughty.
105-====== ———————— Moderate: Moderate: Moderate: Severe: Moderate: Moderate:
Cantua slope. slope. slope. slope. slope. droughty,
slope.
106====mmcemmccnaa Severe: Severe: Severe: Severe: Severe: Severe:
Cantua slope. slope. slope. slope. slope. slope.
107========= —————— Moderate: Moderate: Moderate: Severe: Severe: Severe:
Carollo depth to rock,; shrink-swell, depth to rock,; slope. low strength. excess salt,
slope. slope. slope, excess sodium.
shrink-swell.
108-~m==mmmmcnnan- Slightee==c=cex Moderate: Moderate: Moderate: Moderate: Slight.
Corona shrink-swell. shrink-swell. shrink-swell. shrink-swell.
109 Severe: Severe: Severe: Severe: Severe: Severe:
Delgado depth to rock.; depth to rock.; depth to rock.; slope, depth to rock., thin layer.
depth to rock.
110 Severe: Severe: Severe: Severe: Severe: Severe:
Delgado depth to rock,; depth to rock,; depth to rock,; slope, depth to rock,; slope,
slope. slope. slope. depth to rock.; slope. thin layer.
11l-===- mmeeeeee—- Severe: Severe: Severe: Severe: Severe: Severe:
Delgado depth to rock,; slope, depth to rock,; slope, depth to rock,, slope,
slope. depth to rock.; slope. depth to rock.; slope. thin layer.
112==re—receccccanw Severe: Slight====crce= Slight==ecee==a Slighte-e=====- Slight=eeccecaae Moderate:
Excelsior cutbanks cave. droughty.
113=ermeme—e= mm=ee Slight=mesmenew Slight=====we=- Slight==--~=e-- Slight===weew—- Slighte~=weean- Severe:
Garces excess sodium.
114%:
Gaviota--=--~ === Severe: Severe: Severe: Severe: Severe: Severe:
depth to rock,; slope, depth to rock,; slope, depth to rock,; slope,
slope. depth to rock., slope. depth to rock.,; slope. thin layer.
Rock outcrop.
115-==mwmne——— -=-=~Moderate: Severe: Severe: Severe: Severe: Severe:
Gepford too clayey, flooding, flooding. flooding, low strength, ; excess salt,
wetness, shrink-swell. shrink~-swell. flooding, too clayey.
flooding. shrink-swell,
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued
Soil name and Shallow Dwellings Dwellings Small Local roads Lawns and
map symbol excavations without with commercial and streets landscaping
basements basements buildings
116===wmmmmm———- Severe: Severe: Severe: Severe: Severe: Severe:
Gepford cutbanks cave.; flooding, flooding. flooding, low strength, excess salt,
shrink-svell. shrink-swell. flooding, too clayey.
shrink-swell.
117-==memmncee= Severe: Severe: Severe: Severe: Severe: Severe:
Goldberg cutbanks cave., flooding, flooding, flooding, low strength, ; excess sodium.
shrink-swell. shrink~-swell. shrink=-svell. shrink-swell.
118===cnmmmenen= Severe: Severe: Severe: Severe: Severe: Severe:
Goldberg cutbanks cave., flooding, flooding, flooding, low strength, | excess salt,
shrink-swell. shrink-swell. shrink~-swell. shrink-swell. excess sodium.
119-=ew=mmmae=e- Severe: Severe: Severe: Severe: Moderate: Severe:
Grangeville cutbanks cave.; flooding. flooding. flooding. flooding. excess salt,
excess sodium.
120=====mmm———— Severe: Slight=-~====<= Moderate: Slight=======- Slight-===cesu- Slight.
Grangeville cutbanks cave. wetness.
121 === Severe: Slight===e====~ Moderate: Slight-====cw=- Slight-======~- Severe:
Grangeville cutbanks cave. wetness. excess sodium.
122=======mmren- Severe: Severe: Severe: Severe: Severe: Severe:
Henneke depth to rock.! depth to rock.; depth to rock.; slope, depth to rock.; small stones,
depth to rock. thin layer.
123-wm=mmemmem Severe: Severe: Severe: Severe: Severe: Severe:
Henneke depth to rock,, slope, depth to rock,; slope, depth to rock,; small stones,
slope. depth to rock.; slope. depth to rock.; slope. slope,
thin layer.
124~==mmmccona=- Severe: Severe: Severe: Severe: Moderate: Severe:
Homeland cutbanks cave,; flooding. flooding, flooding. wetness, excess salt,
wetness. wetness. flooding. excess sodium,
droughty.
125===wewnnnn——- Moderate: Severe: Severe: Severe: Severe: Severe:
Houser too clayey. flooding, flooding, flooding, low strength, ; excess sodium,
shrink-swell. shrink-swell. shrink-svell. shrink-swell. droughty.
126======cmm==== Moderate: Severe: Severe: Severe: Severe: Severe:
Houser too clayey, flooding, flooding, flooding, low strength, excess salt,
wetness. shrink-swell. shrink=-swell. shrink-svell. shrink-swell. droughty.
127=====cwmmcm=— Moderate: Moderate: Moderate: Severe: Moderate: Moderate:
Kettleman depth to rock,, slope, depth to rock,,; slope. slope, slope,
slope. shrink-swell. slope, shrink-swell. thin layer.
shrink-swell.
128=============~ Severe: Severe: Severe: Severe: Severe: Severe:
Kettleman slope. slope. slope. slope. slope. slope.
129%;
Kettleman------ Severe: Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope. slope. slope.
Cantuga========-~ Severe: Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope. slope. slope.
130 Slight-=eee=c=- Slight Slight Slight-===ce=n= Slight-=-reoc=-- Severe:
Kimberlina excess sodium,
droughty.
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TABLE 10.-~~BUILDING SITE DEVELOPMENT=--Continued
Soil name and Shallow Dwellings Dwellings Small Local roads Lawns and
map symbol excavations without with commercial and streets landscaping
basements basements buildings

13]1===—mmmmmmmeeaa Severe: Slight===e=cc-- Slight===-====- Slight===rew=== Slight-===cec-- Slight.

Kimberlina cutbanks cave.

132%:

Kimberling--=-=--- Slight--=====w~- Slight=======u- Slight--=--==a- Slight=e=mece=- Slighte=v=veeea Severe:
excess sodium,
droughty.

Garces-====vem=r= Slight--======- Slight=~e=c-=== Slight-====mcw= Slight=====w=== Slight===ecc=m- Severe:
excess sodium,

133-==c=rmcecnnaaa Severe: Severe: Severe: Severe: Severe: Severe:

Kreyenhagen slope. slope. slope. slope. low strength, slope.

slope.
134=mmwmcmnnnenre- Moderate: Moderate: Moderate: Moderate: Moderate: Severe:

Lakeside too clayey, shrink-swell. wetness, shrink-swell. low strength, excess salt,

wetness. shrink-swell. shrink-swell. excess sodium.
135emmmcnm e e Moderate: Moderate: Moderate: Moderate: Moderate: Moderate:

Lakeside too clayey. shrink-swell. shrink-swell. shrink-swell. low strength, excess salt.

shrink-swell.
136========~ccccas Moderate: Moderate: Moderate: Moderate: Moderate: Severe:

Lakeside too clayey, shrink-swell. wetness, shrink-swell. low strength, excess salt,

wetness. shrink-swell. shrink=-swell. excess sodium,
too clayey.
137-==-===mmceecna Moderate: Slight==ee=ecc- Moderate: Slight====cec-- Slight========= Severe:

Lemoore wetness. wetness. excess salt,
excess sodium,
droughty.

138, 139-======--- Moderate: Severe: Slight===cre==- Severe: Severe: Severe:

Lethent too clayey. shrink-swell. shrink-swell. low strength, excess sodium.
shrink-swell.

140~==rm—m—r—em——— Severe: Severe: Severe: Severe: Severe: Severe:

Melga cemented pan. flooding. flooding, flooding. flooding. excess sodium,

cemented pan. thin layer.
14]l~-rmm—m e Moderate: Moderate: Moderate: Severe: Severe: Moderate:

Mercey slope, shrink-swell, ; depth to rock,; slope. low strength. slope,

depth to rock.; slope. slope, thin layer.
shrink-swell.
142, 143-=--==w=== Severe: Severe: Severe: Severe: Severe: Severe:

Mercey slope. slope. slope. slope. low strength, slope.

slope.
1l44mmmmmmmmm—— e Slight====e=ca- Moderate: Moderate: Moderate: Moderate: Slight.

Milham shrink-swell. shrink-swell. shrink-swell. shrink-swell.

145, l46-=====mce- Severe: Severe: Severe: Severe: Severe: Severe:

Millsholm depth to rock,,; slope, depth to rock,; slope, depth to rock,; slope,

slope. depth to rock.; slope. depth to rock.; slope. thin layer.
147~=memmmmn e Slight Slight ==15light~===- Slight Slight-=-===w=- Slight.

Nord

148-=-~=mm=mmmm——a Slight=====~==~= Slight======w-- Slight========= Slight====-===- Slight==~ee==e- Severe:

excess sodlium.
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued
Soil name and Shallow Dwellings Dwellings Small Local roads Lawns and
map symbol excavations without with commercial and streets landscaping
basements basements buildings
149%*:
Norde===c=cecccc- Slight====c==~== Slight—======== Slight Slight Slight=~==c===- Slight.
Nord=====ccccoun= Slighte~==c=~== Slight~=recc=a= Slight===e=a=== Slight========- Slight======e=- Severe:
excess sodium,
150 Slight====c===- Moderate: Moderate: Moderate: Moderate: Slight.
Panoche shrink-swell. ; shrink-swell. shrink-svwell. low strength.
15]lemcmmmm e Slight~=~===ce== Moderate: Moderate: Moderate: Moderate: Severe:
Panoche shrink-swell. shrink-swell. shrink-swell. low strength. excess sodium.
152« ensnncnnccnco- Moderate: Severe: Severe: Severe: Severe: Moderate:
Parkfield Variant; depth to rock,; shrink~-swell. shrink-swell., shrink-swell. low strength, small stones,
too clayey. shrink-swell, large stones,
thin layer.
153~=mmmemmrennee Moderate: Severe: Severe: Severe: Severe: Severe:
Pitco too clayey, shrink-swell. shrink-swell. shrink-swell. low strength, excess salt,
wetness. shrink~swell, excess sodium,
droughty.
154*:
Pits.
Dumps.
155=-=mmmrenceeeae Severe: Severe: Severe: Severe: Severe: Severe:
Rambla cutbanks cave., shrink-swell. shrink-swell. shrink~-swell. low strength, excess sodium,
shrink-swell. droughty.
156========rc—u=== Severe: Severe: Severe: Severe: Severe: Severe:
Reefridge cutbanks cave., shrink-swell. shrink-swell. shrink-swell, low strength, too clayey.
slope. shrink-swell.
157=m-——ememencwa— Severe: Severe: Severe: Severe: Severe: Severe:
Reefridge cutbanks cave,; shrink-swell, slope, shrink-swell, low strength, slope,
slope. slope. shrink-swell. slope. slope, too clayey.
shrink-swell.
158~==mmccmmmca—n- Severe: Severe: Severe: Severe: Severe: Severe:
Remnoy cemented pan. flooding, flooding, flooding, cemented pan. excess salt,
cemented pan. cemented pan. cemented pan. excess sodium,
thin layer.
159%;

Rock outcrop.

Dystric Lithic
Xerochrepts.

160%:
Rock outcrop.

Lithic
Torriorthents.

Sandridge

Severe:
slope.

Severe:
cutbanks cave.

Severe:
slope.

Slight=-===----

Severe:
slope.

Slight---------

Severe:
slope.

Slight=-=-=----

Severe:
slope.

Slight---------

Severe:
slope.

Severe:

excess sodium.
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued

Soil Survey

Soil name and Shallow Dwellings Dwellings Small Local roads Lawns and
map symbol excavations without with commercial and streets landscaping
basements basements buildings

163~wemoccccacam—c Moderate: Severe: Severe: Severe: Severe: Severe:

Tulare too clayey, flooding, flooding, flooding, low strength, too clayey.
wetness, shrink-swell. shrink-swell. shrink=-swell, flooding,
flooding. shrink-swell.

164==---rrrmmceen- Moderate: Severe: Severe: Severe: Severe: Severe:

Tulare Variant too clayey, shrink-swell. | shrink-swell. shrink-swell. low strength, | excess salt,
wetness. shrink-swell. droughty,

too clayey.
165 Moderate: Severe: Severe: Severe: Severe: Severe:
Twisselman too clayey. shrink-swell. ; shrink-swell, ; shrink-swell. low strength, | too clayey.
shrink-swell.
166=~=m—mweccanaa= Moderate: Severe: Severe: Severe: Severe: Severe:

Twisselman too clayey. flooding, flooding, flooding, low strength, ! excess salt,

shrink-swell. shrink-swell. shrink-swell. shrink-swell. excess sodium,

droughty.
167*%,
Urban land
168==~=mrrnmcccn—- Severe: Severe: Severe: Severe: Severe: Severe:
Vanguard wetness. flooding. flooding, flooding. low strength. excess salt,
wetness. excess sodium,

169*%, 170*:

Vaquero====ee==== Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,; shrink-swell, slope, shrink-swell, low strength, slope,
slope. slope. shrink-swell, slope. slope, too clayey.

shrink-swell.

Altamont~-=-==--- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,; shrink-swell, slope, shrink=-swell, low strength, slope,
slope. slope. shrink-swell, slope. slope, too clayey.

shrink-swell.

171%;

Vaquero==========~ Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,; shrink-swell, slope, shrink-swell, low strength, slope,
slope. slope. shrink-swell. slope. slope, too clayey.

shrink-swell.

Altamont=====waee Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,; shrink-swell, slope, shrink-swell, low strength, slope,
slope. slope. shrink~swell, slope. slope, too clayey.

shrink-swell.

Millsholm===we=ae Severe: Severe: Severe: Severe: Severe: Severe:
depth to rock,; slope, depth to rock,; slope, depth to rock,, slope,
slope. depth to rock., slope. depth to rock., slope. thin layer.

172, 173=-======-- Severe: Severe: Severe: Severe: Severe: Severe:

Wadespring slope. slope. slope. slope. slope. slope.

174=mmmmemm—m——— == 'Slight-==m=e="- Slight====e=eae Slight Slight Slight=eee~ene- Moderate:

Wasco droughty.

175 Moderate: Severe: Severe: Severe: Severe: Severe:

Westcamp too clayey, flooding. flooding. flooding. low strength. excess salt,

wetness. excess sodium,
176, 177-======v=- Moderate: Moderate: Moderate: Moderate: Severe: Slight.
Westhaven too clayey. shrink-swell. shrink-swell. shrink-swell. low strength.
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued
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Soil name and Shallow Dwellings Dwellings Small Local roads Lawns and
map symbol excavations without with commercial and streets landscaping
basements basements buildings
178=rm=emcemncr—ana Moderate: Moderate: Moderate: Moderate: Severe: Severe:
Westhaven too clayey. shrink-swell. shrink-swell. shrink-swell, low strength. excess sodium.
179=~=mmmccnccnecs Severe: Slight====e==-- Slight Slight Slight-===ec=e- Moderate:
Whitewolf cutbanks cave. droughty.
180=»mecmccnccncn— Severe: Severe: Severe: Severe: Severe: Severe:
Youd cemented pan, flooding, flooding, flooding, cemented pan. excess salt,

cutbanks cave.

cemented pan.

cemented pan.

cemented pan.

excess sodium,
thin layer.

* See description of the map unit for composition and behavior

characteristics of the map unit.
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[Some terms that describe restrictive soil features are defined in the Glossary.
"slight," "good," and other terms.

TABLE 11.--SANITARY FACILITIES

Soil Survey

See text for definitions of
Absence of an entry indicates that the soil was not rated.

The

information in this table indicates the dominant soll condition but does not eliminate the need for
onsite investigation]

Soil name and Septic tank Sewage lagoon Trench Area Daily cover
map symbol absorption areas sanitary sanitary for landfill
fields landfill landfill
101 Severe: Severe: Severe: Moderate: Poor:
Armona wetness, seepage, seepage, wetness. excess salt.
percs slowly. wetness. excess salt.
102 Severe: Moderate: Slight=====ccee-- Slight====eree- ==1Good.
Avenal percs slowly. slope.
103 Severe: Severe: Severe: Slight==e=~-- ==== Poor:
Boggs wetness. wetness. excess salt. thin layer.
104 Severe: Severe: Moderate: Slight=-====cece- Fair:
Cajon poor filter. seepage. too sandy. too sandy,
thin layer.
105 -iModerate: Severe: Severe: Moderate: Fair:
Cantua depth to rock, seepage, depth to rock. depth to rock, area reclaim,
slope. slope. slope. slope,
thin layer.
106 Severe: Severe: Severe: Severe: Poor:
Cantua slope. seepage, depth to rock, slope. slope.
slope. slope.
107 Severe: Severe: Severe: Severe: Poor:
Carollo depth to rock, depth to rock, depth to rock, depth to rock. area reclaim,
percs slowly. slope. excess salt.
108~ Severe: Moderate: Moderate: Slight==eecccccna- Fair:
Corona percs slowly. seepage. too clayey. too clayey.
109 Severe: Severe: Severe: Severe: Poor:
Delgado depth to rock. depth to rock, depth to rock. depth to rock. area reclaim,
slope.
110, 1lll-====m=====- Severe: Severe: Severe: Severe: Poor:
Delgado depth to rock, depth to rock, depth to rock, depth to rock, area reclaim,
slope. slope. slope. slope. slope.
112 Severe: Moderate: Slight====recccca- Slighte=er=cconaa Good.
Excelsior percs slowly. seepage.
113 Severe: Slight=e===-cmuua Severe: Slight~e===cceeu- Good.
Garces percs slowly. excess salt.
114*:
Gaviota====«rmmc=—a- Severe: Severe: Severe: Severe: Poor:
depth to rock, seepage, depth to rock, depth to rock, area reclaim,
slope. depth to rock, seepage, seepage, slope.
slope. slope. slope.
Rock outcrop.
115 Severe: Severe: Severe: Severe: Fair:
Gepford flooding, flooding, flooding. flooding. too clayey,
wetness, wetness. wetness.

percs slowly.
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TABLE 11.--SANITARY FACILITIES--Continued

Soil name and Septic tank Sewage lagoon Trench Area Daily cover
map symbol absorption areas sanitary sanitary for landfill
fields landfill landfill
116 -1Severe: Severe: Severe: Severe: Poor:
Gepford flooding, seepage, flooding, flooding. too sandy.
wetness, flooding, seepage,
percs slowly. wetness. too sandy.
117~ Severe: Severe: Severe: Moderate: Poor:

Goldberg percs slowly. flooding. too clayey, flooding. too clayey,
excess sodium, hard to pack,
excess salt. excess salt.

118=e=remmmmccncan— Severe: Severe: Severe: Moderate: Poor:

Goldberg wetness, flooding, too clayey, flooding. too clayey,

percs slowly. wetness. excess sodium, hard to pack,
excess salt. excess salt.
119 --Severe: Severe: Severe: Severe: Poor:

Grangeville wetness. seepage, seepage, seepage, excess sodium.
flooding, wetness, wetness.
wetness, excess sodium.

120 Moderate: Severe: Severe: Severe: Fair:

Grangeville wetness. seepage. seepage, seepage. too sandy.
wetness.

121~ Moderate: Severe: Severe: Severe: Poor:

Grangeville wetness. seepage. seepage, seepage. excess sodium,
wetness.

122 Severe: Severe: Severe: Severe: Poor:

Henneke depth to rock. depth to rock, depth to rock, depth to rock. area reclaim,

slope. too clayey. too clayey,
small stones.
123==mcmencnncnccen" Severe: Severe: Severe: Severe: Poor:

Henneke depth to rock, depth to rock, depth to rock, depth to rock, area reclaim,

slope. slope. slope, slope. too clayey,
too clayey. small stones.
124-==r-ommemmec e Severe: Severe: Severe: Severe: Poor:

Homeland wetness. seepage, seepage, seepage. excess salt,
flooding, excess salt, excess sodium.
wetness. excess sodium.

125, 126===========-= Severe: Severe: Severe: Moderate: Poor:

Houser percs slowly. flooding., too clayey, flooding. too clayey,

excess salt. hard to pack,
excess salt.
127 Severe: Severe: Severe: Severe: Poor:

Kettleman depth to rock. depth to rock, depth to rock. depth to rock. area reclaim.
slope.

128 Severe: Severe: Severe: Severe: Poor:
Kettleman depth to rock, depth to rock, depth to rock, depth to rock, area reclaim,
slope. slope. slope. slope. slope.

129%:

Kettleman--=~~====- Severe: Severe: Severe: Severe: Poor:
depth to rock, depth to rock, depth to rock, depth to rock, area reclaim,
slope. slope. slope. slope. slope.

Cantua-=-===~ve===- Severe: Severe: Severe: Severe: Poor:

slope. seepage, depth to rock, slope. slope.

slope.

slope.
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Soil Survey

Soil name and Septic tank Sewage lagoon Trench Area Daily cover
map symbol absorption areas sanitary sanitary for landfill
fields landfill landfill
130~==memenccncanana Severe: Slight======cv==- Slight=====r~a--- Slight--====m==u- Good.
Kimberlina percs slowly.
13)==----mmmenmenen Slight-=======~-= Severe: Slight--- Slight===vecrecces Good.
Kimberlina seepage.
132%;
Kimberlina--e-«==ex Severe: Slight====erccaua Slight~=r==eccea= Slight-=r=cecnaax Good.
percs slowly.
Garces-===w=-ee—==- Severe: Slight~—~==c===c=- Severe: Slight-==recceeu- Good.
percs slowly. excess salt.
133~ Severe: Severe: Severe: Severe: Poor:
Kreyenhagen percs slowly, slope. depth to rock, slope. slope.
slope. slope.
134- Severe: Moderate: Severe: Slight==e=eccncna Poor:
Lakeside percs slowly. wetness. excess sodium. too clayey,
excess sodium.
135- Severe: Slight~====vc=c-=- Severe: Slight==-===c=c=- Poor:
Lakeside percs slowly. too clayey. too clayey.
136 Severe: Moderate: Severe: Slight=~=====cw-- Poor:
Lakeside percs slowly. wetness. excess sodium. too clayey,
excess sodium.
137 -1Severe: Severe: Severe: Slight-=se=ccana- Poor:
Lemoore wetness. wetness. excess sodium, excess salt,
excess salt. excess sodium.
138, 139--cmcemeaaaa Severe: Slight======ccw-- Severe: Slight====cn=e=e- Good.
Lethent percs slowly. excess salt.
140 Severe: Severe: Severe: Severe: Poor:
Melga flooding, cemented pan, flooding. flooding, area reclaim.
cemented pan, flooding. cemented pan.
percs slowly.
l4lmmwmm——mmmmmm———— Severe: Severe: Severe: Severe: Poor:
Mercey depth to rock, depth to rock, depth to rock. depth to rock. area reclaim.
percs slowly. slope.
142, 1l43-=-=e=ccccu= Severe: Severe: Severe: Severe: Poor:
Mercey depth to rock, depth to rock, depth to rock, depth to rock, area reclaim,
slope, slope. slope. slope. slope.
percs slowly.
l4fmmmmmmmmccarccana Severe: Slight-=ecccrceee Slight Slight ==-=1Good.
Milham percs slowly.
145, 146~——==cwcce== Severe: Severe: Severe: Severe: Poor:
Millsholm depth to rock, depth to rock, depth to rock, depth to rock, area reclaim,
slope. slope. slope. slope. slope.
147 Moderate: Moderate: Slight==eseracaas Slighte=====c=m-- Good.
Nord percs slowly. seepage.
148 Severe: Slight=-===r=v=ces Severe: Slight=e==eeeceac- Poor:
Nord percs slowly. excess sodium. excess sodium.
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Soil name and Septic tank Sewage lagoon Trench Area Daily cover
map symbol absorption areas sanitary sanitary for landfill
fields landfill landfill
149*;
Nord--====c=~=wo==- Moderate: Moderate: Slight~~==e=me-- Slight-=e====w-ee Good.
percs slowly. seepage.
Nord Severe: Slight-=====ce—- Severe: Slight=======cww- Poor:
percs slowly. excess sodium. excess sodium.
150 --1Moderate: Moderate: Slight-=+e=encan= Slight--==-=====- Good.
Panoche percs slowly. seepage.
151 - Severe: Slight=====ccw==- Slight====-==c~=- Slight=======c==- Good.
Panoche percs slowly.
152~ Severe: Severe: Severe: Severe: Poor:
Parkfield Variant depth to rock, depth to rock. depth to rock, depth to rock. area reclaim,
percs slowly. too clayey. too clayey,
hard to pack.
153==rmmccnccecccaa- Severe: Moderate: Severe: Slight=====eccce= Poor:

Pitco percs slowly. wetness, too clayey, too clayey,
excess sodium, hard to pack,
excess salt. excess salt.

154%:

Pits.

Dumps.

155====mmmmmecme—maa Severe: Severe: Severe: Severe: Poor:

Rambla percs slowly. seepage. seepage, seepage. too clayey,
too clayey, hard to pack,
excess sodium. excess salt.

156 Severe: Severe: Severe: Moderate: Poor:

Reefridge percs slowly. slope. depth to rock, depth to rock, too clayey,
too clayey. slope. hard to pack.

157-==mmmmmmm e ane Severe: Severe: 1Severe: Severe: Poor:

Reefridge percs slowly, slope. depth to rock, slope. too clayey,

slope. slope, hard to pack,
too clayey. slope.
158 Severe: Severe: Severe: Severe: Poor:
Remnoy cemented pan, cemented pan, cemented pan. cemented pan. area reclaim,
percs slowly. flooding.
159%:
Rock outcrop.
Dystric Lithic
Xerochrepts.
160%:
Rock outcrop.
Lithic
Torriorthents.
161 Severe: Severe: Severe: Severe: Poor:
Sagaser percs slowly, slope. depth to rock, slope. slope.

slope.

slope.
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Soil name and Septic tank Sewage lagoon Trench Area Daily cover
map symbol absorption areas sanitary sanitary for landfill
fields landfill landfill
162 Moderate: Severe: Severe: Slight==~mrem--cun Poor:
Sandridge percs slowly. seepage. too sandy, too sandy,
excess sodium. excess sodium,
163 Severe: Severe: Severe: Severe: Poor:
Tulare flooding, flooding. flooding, flooding. too clayey,
percs slowly. too clayey. hard to pack.
164 Severe: Severe: Severe: Slight=~-ceeweaaa Poor:
Tulare Variant wetness, wetness. too clayey, too clayey,
percs slowly. excess salt. hard to pack,
excess salt.
165~ Severe: Slight-===c-cecaa Slight-=e=wver~- Slight=--vm=eeee- Poor:
Twisselman percs slowly. hard to pack.
166 Severe: Severe: Severe: Moderate: Poor:
Twisselman percs slowly. flooding. excess salt. flooding. hard to pack.
167*.
Urban land
168 - Severe: Severe: Severe: Moderate: Poor:
Vanguard wetness. flooding, excess sodium, flooding, excess sodium.
wetness. excess salt. wetness.
169*%, 170%:
Vaquero=====-=-- ~ee=='Severe: Severe: Severe: Severe: Poor:
depth to rock, depth to rock, depth to rock, depth to rock, area reclaim,
percs slowly, slope. slope, slope. too clayey,
slope. too clayey. hard to pack.
Altamont------ ~e=-=!Severe: Severe: Severe: Severe: Poor:
percs slowly, slope. depth to rock, slope. too clayey,
slope. slope, hard to pack,
too clayey. slope.
171%;
Vaquero-----== ~====~ Severe:; Severe: Severe: Severe: Poor:
depth to rock, depth to rock, depth to rock, depth to rock, area reclaim,
percs slowly, slope. slope, slope. too clayey,
slope. too clayey. hard to pack.
Altamont==-eeca==- Severe: Severe: Severe: Severe: Poor:
percs slowly, slope. depth to rock, slope. too clayey,
slope. slope, hard to pack,
too clayey. slope.
Millsholm=====am=w Severe: Severe: Severe: Severe: Poor:
depth to rock, depth to rock, depth to rock, depth to rock, area reclaim,
slope. slope. slope. slope. slope.
172, 173====ceccua- Severe: Severe: Severe: Severe: Poor:
Wadespring depth to rock, depth to rock, depth to rock, depth to rock, area reclaim,
slope, slope. slope. slope. large stones,
slope.
174- Slight~--mr=—ew-- Severe: Slight====eccceax Slight-===cecer~- Good.
Wasco seepage.
175 Severe: Severe: Severe: Moderate: Poor:
Westcamp percs slowly. flooding. wetness, flooding. excess salt,

See footnote at end of table.

excess sodium,
excess salt.

excess sodium.
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Soil name and Septic tank Sewage lagoon Trench Area Daily cover
map symbol absorption areas sanitary sanitary for landfill
fields landfill landfill
176====re=ecccncnan- Severe: Slight====ceno-en Slight=e=reccocu- Slight===me-cecu- Fair:
Westhaven percs slowly. thin layer.
B e Severe: Moderate: Slight=e~=comcee- Slight=s--=emeee- Fair:
Westhaven percs slowly. slope. thin layer.
178 -iSevere: Slight=======re=- Slight=======c==- Slight====m===c=- Poor:
Westhaven percs slowly. thin layer.
179 Severe: Severe: Moderate: Slight-==-wee—e—- Fair:
Whitewolf poor filter. seepage. too sandy. too sandy,
thin layer.
180~ ====erccrmnnnaa- Severe: Severe: Severe: Severe: Poor:
Youd cemented pan, cemented pan, cemented pan, cemented pan. area reclaim,
percs slowly. flooding. too sandy, too sandy,
excess sodium. excess sodium.

* See description of the map unit

for composition and behavior characteristics of the map unit.
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TABLE 12.--CONSTRUCTION MATERIALS

(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of

"good," "fair," and other terms. Absence of an entry indicates that the soil was not rated. The

information in this table

onsite investigation]

indicates the dominant soil condition but does not eliminate the need for

Soil name and Roadfill Sand Gravel Topsoil
map symbol
101 Fair: Probable=========- Improbable: Poor:
Armona wetness. too sandy. excess salt.
102 Fair: Improbable: Improbable: Good.
Avenal low strength. excess fines. excess fines.
103 Good Improbable: Improbable: Poor:
Boggs excess fines. excess fines. excess salt.
104 Good Probable~==«====== Improbable: Fair:
Cajon too sandy. small stones.
105 Fair: Improbable: Improbable: Fair:
Cantua area reclaim, excess fines. excess fines. slope.
thin layer.
106 Fair: Improbable: Improbable: Poor:
Cantua area reclaim, excess fines. excess fines. slope.
thin layer,
slope.
107 Poor: Improbable: Improbable: Poor:
Carollo area reclaim, excess fines, excess fines. excess salt,
low strength. excess sodium.
108 Good Improbable: Improbable: Good.
Corona excess fines. excess fines.
109 Poor: Improbable: Improbable: Poor:
Delgado area reclaim. excess fines. excess fines. area reclaim.
110 Poor: Improbable: Improbable: Poor:
Delgado area reclaim. excess fines. excess fines. slope,
area reclaim.
111 Poor: Improbable: Improbable: Poor:
Delgado area reclaim. excess fines. excess fines. small stones,
slope,
area reclaim.
112 Good =~=='Improbable: Improbable: Fair:
Excelsior excess fines. excess fines. thin layer.
113 Good Improbable: Improbable: Poor:
Garces excess fines. excess fines. excess sodium.
114%:
Gaviotg-===========-- Poor: Improbable: Improbable: Pdor:
area reclaim, excess fines. excess fines. area reclaim,
slope. small stones,
slope.
Rock outcrop.
115 Poor: Improbable: Improbable: Poor:
Gepford low strength. excess fines. excess fines. too clayey,
excess salt.

See footnote at end of table.




Kings County, California

TABLE 12.--CONSTRUCTION MATERIALS--Continued

185

Soil name and Roadfill Sand Gravel Topsoil
map symbol
116 -tFair: Improbable: Improbable: Poor:
Gepford wetness, excess fines. excess fines. too clayey,
excess salt.
117 Fair: Improbable: Improbable: Poor:
Goldberg low strength. excess fines. excess fines. excess sodium.,
118- Fair: Improbable: Improbable: Poor:
Goldberg low strength. excess fines. excess fines. excess salt,
excess sodium.
119---- Good Improbable: Improbable: Poor:
Grangeville excess fines. excess fines. excess salt,
excess sodium.
120 Good~=~mmemmemcccn——— Improbable: Improbable: Good.
Grangeville excess fines. excess fines.
121 -1Good -1 Improbable: Improbable: Poor:
Grangeville excess fines. excess fines. excess sodium.
122~ -1Poor: Poor: Improbable: Poor:
Henneke area reclaim. area reclaim, excess fines. area reclaim,
small stones. small stones.
123~ Poor: Poor: Improbable: Poor:
Henneke area reclaim, area reclaim, excess fines. area reclaim,
slope. small stones. small stones.
124 Fair: Improbable: Improbable: Poor:
Homeland wetness, excess fines. excess fines. excess salt,
excess sodium.
125- Poor: Improbable: Improbable: Poor:
Houser low strength, excess fines. excess fines. thin layer.
shrink-swell.
126--------mccccncea ~=1Poor: Improbable: Improbable: Poor:
Houser low strength, excess fines. excess fines. too clayey,
shrink-swell. excess salt.
127 Poor: Improbable: Improbable: Fair:
Kettleman area reclaim. excess fines. excess fines. area reclaim,
slope.
128~ Poor: Improbable: Improbable: Poor:
Kettleman area reclaim. excess fines. excess fines. slope.
129%;
Kettleman-=======«--- Poor: Improbable: Improbable: Poor:
slope, excess fines, excess fines, slope.
area reclaim.
Cantug=========n==- ~=!Poor: Improbable: Improbable: Poor:
slope. excess fines. excess fines. slope.
130 Good-==wmmmmmmmm e Improbable: Improbable: Poor:
Kimberlina excess fines. excess fines. excess sodium.
131~ Good- -=-:Improbable: Improbable: Fair:
Kimberlina excess fines. excess fines. small stones.

See footnote at end of table.
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Soil name and Roadfill Sand Gravel Topsoil
map symbol
132%;
Kimberlina Good Improbable: Improbable: Poor:
excess fines. excess fines. excess sodium.
Garces======emeencca- Good Improbable: Improbable: Poor:
excess fines. excess fines. excess sodium.
133-- Poor: Improbable: Improbable: Poor:
Kreyenhagen low strength, excess fines. excess fines. slope.
slope.
134 Fair: Improbable: Improbable: Poor:
Lakeside low strength, excess fines. excess fines. excess sodium,
shrink-swell. excess salt.
135 Fair: Improbable: Improbable: Fair:
Lakeside low strength, excess fines. excess fines. too clayey,
shrink-swell. small stones,
excess salt.
136==mmerrn e nn—— Fair: Improbable: Improbable: Poor:
Lakeside low strength, excess fines. excess fines. too clayey,
shrink-swell. excess salt,
excess sodium.
137-=-- Good Improbable: Improbable: Poor:
Lemoore excess fines. excess fines. excess salt,
excess sodium.
138, 139 Good Improbable: Improbable: Poor:
Lethent excess fines. excess fines. excess sodium.
140 Good Improbable: Improbable: Poor:
Melga excess fines, excess fines, area reclaim,
excess sodium.
141 —— Poor: Improbable: Improbable: Fair:
Mercey area reclainm, excess fines. excess fines. area reclaim,
low strength. slope.
142 Poor: Improbable: Improbable: Poor:
Mercey area reclaim, excess fines. excess fines. slope.
low strength.
143 ~ Poor: Improbable: Improbable: Poor:
Mercey area reclaim, excess fines. excess fines. slope.
low strength,
slope.
144 - 1Fair: Improbable: Improbable: Fair:
Milham thin layer, excess fines. excess fines. small stones.
shrink=-swell.
145, 146-~-~==-==-==== Poor: Improbable: Improbable: Poor:
Millsholm area reclaim, excess fines. excess fines. area reclaim,
slope. slope.
147 Good Improbable: Improbable: Good.
Nord excess fines. excess fines.,
148 Good Improbable: Improbable: Poor:
Nord excess fines. excess fines. excess sodium.

See footnote at end of table.
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Scil name and Roadfill Sand Gravel Topsoll
map symbol
149%;
Nord Good Improbable: Improbable: Good.
excess fines, excess fines.
Nord Good Improbable: Improbable: Poor:
excess fines. excess fines. excess sodium,
150- Fair: Improbable: Improbable: Good.
Panoche low strength, excess fines. excess fines.
shrink-swell.
151 Fair: Improbable: Improbable: Poor:
Panoche low strength, excess fines. excess fines. excess sodium,
shrink-swell.
152 Poor: Improbable: Improbable: Poor:

Parkfield Variant

153
Pitco

154*;
Pits.

Dumps.

155 -
Rambla

156
Reefridge

Reefridge

158
Remnoy

159%;
Rock outcrop.

Dystric Lithic
Xerochrepts.

160%*:
Rock outcrop.

Lithic Torriorthents.

area reclaim,
low strength,
shrink-swell.

Poor:
low strength,
shrink-swell.

Good

Poor:
low strength,
shrink-swell.

Poor:
low strength,
shrink-swell.

Poor:
area reclaim.

lel Poor:
Sagaser slope.
162 - Good
Sandridge

See footnote at end of table.

excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines,

Improbable:
excess fines.

Improbable:
excess fines.

excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

large stones.

Poor:
too clayey,
excess salt,
excess sodium.

Poor:
excess sodium.

Poor:
too clayey.

Poor:
too clayey,
slope.

Poor:
area reclaim,
excess salt,
excess sodium.

Poor:
slope.

Poor:
excess sodium,
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Soil name and Roadfill Sand Gravel Topsoil
map symbol
163 Poor: Improbable: Improbable; Poor:
Tulare low strength, excess fines. excess fines, too clayey.
shrink-swell.
164 Poor: Improbable: Improbable: Poor:

Tulare Variant

165 -
Twisselman

66
L0

Twisselman

167*,
Urban land

168
Vanguard

169*%, 170%:

shrink-swell.

Poor:
low strength,
shrink-swell.

Poor:
low strength,
shrink-swell.

Poor:
low strength.

Vaqueros============= Poor:
area reclaim,
low strength,
slope.
Altamont~====wsom~=o= Poor:
low strength,
slope,
shrink-swell.
171%:
Vaquerg=============- Poor:
area reclaim,
low strength,
slope.
Altamont==========e~= Poor:
low strength,
slope,
shrink~-swell.
Millsholm=======ccac= Poor:
area reclaim,
slope.
172, 173===r=mmecncc==- Poor:
Wadespring area reclaim,
slope.
174---=evecnrccccccans Good
Wasco
175 Poor:
Westcamp low strength.
176, 177 Good
Westhaven

See footnote at end of table.

excess fines.,

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines,

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.
Improbable:

excess fines.

Improbable:
excess fines.

excess filnes.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines,

Improbable:
excess fines.
Improbable:

excess fines.

Improbable:
excess fines.

too clayey,
excess salt,

Poor:
too clayey.

Poor:

too clayey,
excess salt,
excess sodium.

Poor:
excess salt,
excess sodium,

Poor:
too clayey,
slope.

Poor:
too clayey,
slope.

Poor:
too clayey,
slope.

Poor:
too clayey,
slope.

Poor:
area reclainm,
slope.

Poor:
large stones,
slope.

Fair:
small stonmes.

Poor:
excess salt,
excess sodium.

Poor:
thin layer.
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Soil name and Roadfill Sand Gravel Topsoil
map symbol

178 Poor: Improbable: Improbable: Poor:
Westhaven low strength. excess fines. excess fines. excess sodium,
179 Good Probable-=====<=-c-- Improbable: Fair:
Whitewolf too sandy. small stones.
180 Poor: Improbable: Improbable: Poor:
Youd area reclaim, excess fines. excess fines. area reclaim,

excess salt,
excess sodium,

* See description of the map unit for composition and behavior

characteristics of the map unit.
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TABLE 13.--WATER MANAGEMENT

[Some terms that describe restrictive scil features are defined in the Glossary. See text for definitions of

"slight," "moderate," and "severe."

Absence of an entry indicates that the s0il was not evaluated.

The

information in this table indicates the dominant soil condition but does not eliminate the need for onsite

investigation]
Limitations for-- T Features affecting--
Scil name and Pond i Embankments, i : { Terraces i
map symbol reservoir ' dikes, and | Drainage Irrigation ' and | Grassed
areas H levees H , Giversions 1 waterways
¥ 1} 1 ¥
| | I I |
10]-=~==ecccccncox Moderate: lSevere: =Excess salt----|WEtness, }Erodes easily, =Excess salt,
Armona seepage. excess salt. i droughty. | wetness. erodes easlly,
| | droughty.
102~==--mcwmcmcan- =511ght --------- ISevere: ,Deep to water Erodes easily ;Erodes easily Erodes easily.
Avenal thin layer. | | |
103-==rweormrcccn= Moderate: Severe: }Deep to water ,Droughty, :Erodes easily Frcess salt,
Roggs seepage. piping, i | erodes easily,l erodes easlily,
| excess salt. | | excess salt, | droughty.
104--==-omcconone- Severe: !Severe {Deep to water ,Drouqhty, ‘Too sandy, {Drouqhty.
Cajon seepage. seepage, soil blowing. soil blowing.
| ] ] ! |
piping.
| | | | |
105, 106===c====a- Severe: Severe =Deep to water iDroughty, Slope, Slope,
Cantua seepage, piping. | I slope. erodes easily.| erodes easily,
slope. | | | droughty.
107~==wm=mmmcmeeaa Severe: ISevere: :Deep to water ,Excess sodium, Slope, Slope,
Carollo | slope. excess sodlum,I ' percs slowly, depth to rock,; excess salt,
| excess salt. | ‘ depth to rock.; erndes easlly.’ excess sodium.
108«swewnccrenccca= Moderate: ISevete: :Deep to water ’Percs slowly, Fredes easily |Erodes easily.
Corona seepage. [ thin layer. i i erodes easily.
109, 110====cen=a= Severe: :Severe: lDeep to water ;Droughty, |Slope, Slope,
Delgado depth to rock,' thin layer. | | depth to rock.;, depth to rock,; erodes easlly,
slope. | | ' erodes easlly.; droughty.
l1l]l==ccemmcccncaaa Severe: =Sevete. ;Deep to water lbroughty, ISlope, Slope,
Delgado depth to rock,I thin layer. | | derth to rock,, depth to rock.| droughty.
slope. | | | slope. |
112-===emceccraca= Moderate: lSevere: }Deep to water :Droughty, Erales easily, }Excess salt,
Excelsior seepage. | piping. | | percs slowly, | percs slowly. | erodes easily,
| | | excess salt, | droughty.
113==emrrcr e Slight===-cc=w- ISevere' :Deep to water :Droughty, IErodes easily Excess salt,
Garces | piping, ' | percs slowly, | excess sodium,
| | excess sodium,| | excess sodium, erodes easily.
| excess salt. ' |
114%: | I !
Gaviota=~====n=-= Severe: :Severe: :Deep to water IDepth to rock, (Slope, Slope,
depth to tock,l piping. | slope, depth to rock,; erodes easily,
slope. ] ] erodes easily.| erodes easily.! depth to rock.
Rock outcrop. | ’ }
115-=-=mmcnecnn e {Sliqht --------- ‘Moderate. ;Percs slowly, |Wetness, Hetness=--===== Excess salt,
Gepford | piping, | flooding, droughty, ' droughty,
' l wetness, [ excess salt., slow intake. percs slowly.
: ' excess salt, I
116===-==memmmm—aa gModerate: :Severe~ {Percs slowly, Wetness, VWetness, Fxcess salt,
Gepford I seepage. | piping. | flooding, | droughty, t.no sandy. Aroughty,
| | | cutbanks r:ave.I slow Intake. percs slowly.
| ! t 1 [}

See footnote at end of table.
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i Limitations for-- Features affecting--
Soil name and | Pond “T Embankments, i Terraces
map symbol | reservolir | dikes, and Drainage | Irrigation and Grassed
i areas levees 1 1 diversions waterways
T T L)
| I
117~----=~==reeu- Slight-~=====w- Severe: |Denp Lo water %Droughty, |L‘rodes easily, |{Excess sodium,
Goldberg excess sodium, ' percs slowly, | percs slowly. | erodes easily,
excess salt. | erodes easily.‘ droughty.
118==--==wcmcemem Slight-=====-=-- ISevere: }Deep to water }Droughty, =Erodes easlly, |Excess salt,
Goldbhery ' excess sodium, ' percs slowly, ' percs slowly. excess sodium,
excess salt. | | erodes easily. erodes easily.
119===mmmer e 'Sevnre: Severe: :Deep to water }Excess sodium, ;Too sandy------ Droughty,
Grangeviile i Seepaqe. piping, | | excess salt. excess salt,
excess salt, | | excess sodium.
excess sodium.l l
120==m===voomemae ISevere: Severe: =Deep to water ‘Favorable ------ Too sandy-===--- IFavorable.
Grangeville ‘ teepage. plping. | |
121~===c=veememen ichere: Severe: }Deep to water =Droughty, ITon sandy-=-=~-~ Excess salt,
Grangeville seepaye., piping, ‘ | excess sodium. excess sodium.
excess sodium.l I
122, 123----=-==m Severe: =Severe: }Deep to water }Large stones, Slope, Large stones,
Henneke depth to roc:k,I thin layer. | | droughty, large stones, slope,
slope. | | depth to rock.; depth to rock.; droughty.
124~===cremmmenan lSevere: {Sovere: Cuthanks cave, :WQtness, Erodes easily, ;Excess salt,
Heomeland | seepage. | seepaqe, excesy salt, | drouqghty, wetness, excess sodium,
i piping, excess sodj,um.l excess sodlum.; too sandy. erodes easily.
| excess sodium, [
125~==~--rmmecmun Slight~~e=ee-=- 'Severe: Deep to water }Droughty, Frodes easily, ;lxcess salt,
Houser excess salt, ' percs slowly, percs slowly. excess sodium,
excess sodium. | excess sodium. erodes easily.
126~ -=cmmmmmeeeen Slight~======-- :Severe: Deep to water ’Droughty, Erodes easily, Excess salt,
Houszer | excess salt. slow intake, percs slowly. erodes easgsily,
percs slowly. droughty.
127, 128~=~-~-=-~ Severe: Severe: Deep to water Depth to rock, ;Slope, Slope,
Kettleman slope. piping. } slope, depth (.« vrock,; erodes easily,
| erodes easily.; erodes easily.; depth to rock.
129%: ' '
Keftlemaps-=---= Severe: Severo: 'Deep to water IDepth to tock, ;Slope, Slope,
slope. | piping. slope, depth to rock,| erodes easlily,
' erodes easily.; erodes easily.; depth to rock.
Cantua==----~===~ Severe: :Sevore: Deep to water Droughty, Slope, Slope,
seepage, | piping. silope. erofles easily.; erodes easily,
slope. | droughty.
130=m=mmmrmmmmam Slight=-weecmee Severe: Deep Lo water I!Droughty, Erodes easily Fxcess salt,
Kimberlina piping, [ excess sodium, excess sodium.
excess sodium,
J3l-wrmm e Severe: Severe: Deep to water Favorahle--~-~-- Favorable------ Favnrable.
Kimberliua | seepaye. piping.
132%;
Kimberlina--=--- HSlightee=m-vme- Severe: Deep to water Droughty, Erodes easily Fxeess salt,
piping, excess sodjum. excess sodium.
excess sodium, i
[} [}

See fontnote at end nf tahle.
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TABLE 13.--WATER MANAGEMENT--Continued
Limitations for-- — Teatures affecting~-
Soil name and Pond | Embankments, Terraces
map symbol reservoir dikes, and Drainage Irrigation and Grassed
areas levees diversions waterways

132%;

Garces--~-======= Slight=--==-=--- Severe: Deep to water |Droughty, Erodes easily |Excess salt,
piping, percs slowly, excess sodium,
excess sodium, excess sodium. erodes easily.
excess salt.

133---==rmmem e Severe: Moderate: Deep to water [Slope, Slope, Slope,

Kreyenhagen slope. thin layer, erodes easily., erodes easily.| erodes easily.

piping.
134-=~==coommmne—— Slight========- Severe: Deep to water  Erodes easily,  Erodes easily |Excess salt,

Lakeside piping, excess salt, excess sodium,
excess sodium. excess sodium, erodes easily.

135«cmmccmccncn Slight---==<=-- Severe: Decp to water Erodes easily Erodes easily Excess salt,

Lakeslde piping. erodes easily.

136---=====—mr—=m= Slight-======--~ Severe: Deep to water |Erodes easily, ;Erodes easily Excess salt,

Lakeside piping, excess salt, excess sodium,
excess sodium. excess sodium. erodes easily.

137e=cmmmcmrnrccmen Moderate: Severe: 'Deep to water Droughty, Erodes easily |Excess salt,

lemoore seepage. piping, excess sodium, excess sodium,
excess sodium, erodes easily. erodes easily.
excess salt.

138, 139---======= Slight==-=srn-=- Severe: Deep to water [Droughty, Erodes easily, Excess salt,

Lethent piping, percs slowly. | percs slowly, excess sodium,
excess sodium, erodes easily,
excess salt.

140-=me=cemecccean Severe: Severe: Deep to water [Droughty, Cemented pan, Excess sodium,
Melga cement.ed pan. piping, percs slowly, erodes easily,; erodes easily,
excess sodium, cemented pan, percs slowly. droughty.
141, 142, 143~---- Severe: Severe: Deep to water ;Depth to rock, }Slope, Slope,
Mercey slope. piping. slope, depth to rock,! erodes easily,
erodes easily., erodes easily.) depth to rock.
144-cmmmmm e Slight======~-- Moderate: Deep to water [Percs slowly---!Favorable--=-~- Favorable.

Milham piping.

145, 146-==-=====~ Severe: Severe: Deep to walter (Depth to rock, ;Slope, Slope,

Millsholm depth to rock,} thin layer. slope, depth to rock,| erodes easily,

slope. erodes easily., erodes easily., depth to rock.
147--~wmcvevnncanua Moderate: Severe: Deep to water (Erodes easily [Erodes easily Erodes easily.

Nord seepage. piping.

148--~emmmcccncaca Slight--em=een- Severe: Deep to water |Drcughty, Frodes easily {Excess salt,

Nord piping, erodes easily, excess sodium,

excess sodium. excess sodium,. erodes easily.
149%;

Nord=--======c-~= Moderate: Severe: Deep to water Erodes easily Erodes easily Erodes easily.

seepage. piping.

Nord--=~===m==ee-- Slight---=~cw-- Severe: Deep to water (Droughty, Erodes easily Excess salt,
piping, erodes easily, excess sodium,
excess sodium. excess sodium, erodes easily.

150-=cemmrarccmnn= Moderate: Severe: Deep to water Erodes easily Erodes easily |Erodes easily.

Panoche seepage. piping.

See footnote at end of table.
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TABLE 13.--WATER MANAGEMENT--Continued

Limitations for-- Features affecting--
Soil name and “Pond Embankments, Terraces
map symbol reservoir dikes, and Drainage Irrigation and Grassed
areas levees diversions waterways
151==-r=cmemmra—n Slight=-===rm==- Severe: Deep to water [Erodes easily, |Erodes easily Excess salt,
Panoche piping, excess sodium, excess sodium.
excess sodium.
152===rmemmmnncm—~ Moderate: Moderate: Deep to water ;Percs slowly, Large stones, Large stones,
Parkfield Variant; depth to rock,; thin layer, depth to rock,; depth to rock,; depth to rock,
slope. hard to pack, slope. percs slowly. percs slowly.
large stones.
153===cumccccccaas Slight-=~=e===- Severe: Deep to water Droughty, Erodes easily, !Excess salt,
Pitco excess sodium, slow intake, percs slowly. excess sodium,
excess salt. percs slowly. erodes easily.
154%:
Pits.
Dumps.
155==mwemcmnnmen=— Moderate: Severe: Deep to water Droughty, Erodes easily, (Excess salt,
Rambla seepage. hard to pack, fast intake, soil blowing, excess sodium,
excess sodium, soil blowing. percs slowly. erodes easily.
excess salt.
156, 157==c=rw==== Severe: Moderate: Deep to water [Slow intake, Slope, Slope,
Reefridge slope. thin layer, percs slowly, | percs slowly. percs slowly.
hard to pack. slope.
158 =~====cwcccn= Severe: Severe: Deep to water Droughty, Cemented pan, Excess salt,
Remnoy cemented pan. ; piping, percs slowly, , erodes easily. excess sodium,
excess sodium. excess sodium, erodes easily.
159%:
Rock outcrop.
Dystric Lithic
Xerochrepts.
160%:
Rock outcrop.
Lithic
Torriorthents.
16]1-===w===n=n== ~=1Severe: Moderate: Deep to water [Slope========== Slope, Slope,
Sagaser slope. thin layer, erodes easily.; erodes easily.
piping.
162========cw=cwas Severe: Severe: Deep to water Droughty, Too sandy, Excess sodium,
Sandridge seepage. seepage, fast intake, soil blowing. droughty.
piping, soil blowing.
excess sodium.
163=—==-—=mmema==a Slight-===~===~ Moderate: Deep to water  Slow intake, Percs slowly--- Excess salt,
Tulare hard to pack. percs slowly, percs slowly.
flooding.
164-===rmmmmcccean Moderate: Severe: Deep to water ;Droughty, Percs slowly---)Excess salt,
Tulare Variant seepage. hard to pack, slow intake, droughty,
excess salt. percs slowly. percs slowly.
165===m==mmmam——ae Slight-==--==-= Moderate: Deep to water [Slow intake, Percs slowly--- Percs slowly.
Twisselman hard to pack. percs slowly.

See footnote at end of table.
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TABLE 13,-~-WATER MANAGEMENT=--Continued
Limitations for-- Features atfecting--
Soil name and Pond Embankments, Terraces
map symbol reservoir dikes, and Drainage Irrigation and Grassed
areas levees diversions waterways
166=~==~cromrecana Slight=--=-~-==- Severe: Deep to water Droughty, Percs slowly---|Excess salt,
Twisselman excess sodium, slow intake, excess sodium.
excess salt. percs slowly.
167*.
Urban land
168=======-—memen- Moderate: Severe: Excess salt, Wetness, Erodes easily, [Excess salt,
Vanguard seepage. excess sodium, excess sodium.; droughty, wetness, excess sodium,
excess salt. excess sodium. erodes easily.
169%, 170%:
Vaquero====-====-- Severe: Severe: Deep to water [Slow intake, Slope, Slope,
slope. hard to pack. percs slowly, depth to rock,; depth to rock,
depth to rock.; percs slowly. percs slowly.
Altamont========~ Severe: Moderate: Deep to water [Slow intake, Slope, Slope,
slope. thin layer, percs slowly, | percs slowly. percs slowly.
hard to pack. slope.
171%:
Vaquero=======e-= Severe: Severe: Deep to water |Slow intake, Slope, Slope,
slope. hard to pack. percs slowly, depth to rock,, depth to rock,
depth to rock.; percs slowly. percs slowly.
Altamont-=-====~- Severe: Moderate: Deep to water [Slow intake, |Slope, Slope,
slope. thin layer, percs slowly, percs slowly. percs slowly.
hard to pack. slope.
Millsholm-=====~= Severe: Severe: Deep to water [Depth to rock, (Slope, Slope,
depth to rock,; thin layer. slope, depth to rock,; erodes easily,
slope. erodes easily.; erodes easily.; depth to rock.
172, 173===-r=e=== Severe: Moderate: Deep to water Depth to rock, {Slope, Large stones,
Wadespring slope. thin layer, slope. large stones, slope,
piping, depth to rock.) depth to rock.
large stones.
174==mmromcncccnaa Severe: Severe: Deep to water |Droughty-~==«-- Favorable-~~=-- Droughty.
Wasco seepage. piping.
175==mmrencnnccnna Slight=-~===m==- Severe: Deep to water [Droughty, Erodes easily, ;Excess salt,
Westcamp excess sodium, percs slowly, percs slowly. excess sodium,
excess salt, excess sodium, erodes easily.
176===mecmmcne——an Slight======~== Moderate: Deep to water [Erodes easily  Erodes easily |Erodes easily.
Westhaven piping.
177 ==—ermmmmn e Moderate: Moderate: Deep to water ;Slope, Erodes easily Erodes easily.
Westhaven slope. piping. erodes easily.
178-=-mrmm e ————— Slight=====r==- Severe: Deep to water Percs slowly, Erodes easily, [Excess salt,
Westhaven excess sodium. excess sodium.; percs slowly. excess sodium,
erodes easily.
179-===cemcmc e Severe: Severe: Deep to water Droughty--=----- Too sandy~====- Droughty.
Whitewolf seepage. seepage,
piping.
180===mrmmcnnnanae Severe: Severe: Deep to water [Droughty, Cemented pan, Excess salt,
Youd cemented pan. thin layer, cemented pan, erodes easily,! excess sodium,
piping, excess sodium,, too sandy. erodes easily.

excess sodium.

* See description of the map unit for composition and behavior characteristics

of the map unit.
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Absence of an entry indicates that data were not estimated]

Classification rag- Percentage passing
Soil name and ,Depth, USDA texture ments sieve number-- Liquid ; Plas-
map symbol Unified AASHTO >3 limit ticity
inches 4 10 40 200 index
In Fct Pct
10]l===emmmmmmm———— 0-14 | Loam~=======c==== ML A-4 0 90-100{90~100;85-95 ;50-70 } 25-35 ; NP-10
Armona 14-41 Stratified sandy CL A-6, A-7 0 90-100,;90~100;85-100;60-85 ; 30-45 10-20
loam to clay
loam.
41-60 Sand~-~===r=====v- SP-SM, SM [A-1l, A-3, 0 90~100;80-100;45-65 ; 5-15 —— NP
A-2
102==w=mrmmcmm—n~ 0~-8 |Loam===========-- ML, CL-ML [A-4 0 100 100 ;85-95 ]60-85 ; 25-35 5-10
Avenal 8-36Clay loam, silty ;CL A-6 0 100 100 {90-100}70-85 } 30-40 ; 10-20
clay loam.
36-61,Clay loam, loam, CL-ML, CL ;A-4, A-6 0 100 100 :85-95 ,60-85 ; 25-35 5-15
silt loam.
103==r==mmmmmce=~ 0-15:Sandy loam=====-=- SM A-2, A-4 0 90-100!90~100;60-70 ;30-40 ; 25-30 | NP-5
Boggs 15-38Sandy loam, fine }SM A-2, A-4 0 90-100{90~100{50-85 ;25-50 | 25-30 ;| NP-5
sandy loam,
coarse sandy
loam.
38-46 Stratified sand [SM A-2, A-4 0 90-100{90~100:50-85 :25-50 ; 25-30 | NP-5
to clay loam.
46-60Sandy loam, fine ;SM A-2, A-4 0 90-100{85~100,60-85 ;30-50 ; 25-30 | NP-5
sandy loam.
104emmmrrecnancn. 0-11;Sandy loam======-= SM A-2 0 90-100{85-100150-70 ;25-35 | 20-30 ; NP-5
Cajon 11-60;Loamy sand=-=-==== SM A-2, A-1l 0 90-100:85-100}45-70 [10-25 - NP
60~70;Stratified sand SM, SP-SM A-1, A-2, 0 90-100:;85-100,40-70 | 5-25 -— NP
to loamy fine A-3
sand.
105, 106========= 0-6 (Coarse sandy loam;SM A-2 0 100 195-100}50-60 ;25-35 | 20~25 | NP~-5
Cantua 6-55,Sandy loam, SM A-2, A-4 0 100 195-100;50-70 {25-40 | 20-25 | NP-5
coarse sandy
loam.
55 IWeathered bedrock -—— -—— - - -—- - - -=- ——
107-~=emmmnencnn= 0-2 Clay loam======== CL A-6, A-7 0 100 100 {%0~100,70-90 | 30-45 10-20
Carollo 2-19{Clay, silty clay ;CL, CH A-7 0 100 100 }95-100;85-95 | 40-60 ; 20-35
19-32Clay loam=-=--===-- CL A-6, A-7 0 100 100 {90-100;65-80 ; 30-45 ; 10-20
32 Weathered bedrock —— —— —— -—— - ——— ——— -—- —-—
108=w-em~mmancc=x 0-25:5ilt loamw=====-- ML A-4 0 100 100 (85-95 [60-80 ; 20-40 ; NP-10
Corona 25-42Si1lty clay loam CL, ML A-6, A-7 0 100 100 [90-100!80-85 | 35-45 ;| 10-20
42-55 Loam=-—=~mme=a=a= ML A-4 0 100 100 85-95 }50-75 ; 25-35 | NP-10
55-64Sandy loam, loam ;SM, ML A-4 0 100 100 170-95 {35-70 } 20~-35 | NP-10
109, 110========= 0-2 (Sandy loam===<=== SM A-4 0-10 !80-100!75-100;45-70 ;35~50 | 20-30 ; NP-5
Delgado 2-101Sandy loam, fine |SM, SM-SC |A-2, A-4 | 0-10 ;80-100{75-100;45-70 ;25-50 ; 20-30 NP-10
sandy loam.
10 [Unweathered -—- -— - - —— - - -— ——
bedrock.
1ll=-emmmmecnneax 0-2 Gravelly sandy SM, M A-1, A-2 | 0-10 ;60-80 ;50-75 ;30-50 }20-35 ; 20-30 ; NP-5
Delgado loam.
2-10,;CGravelly sandy SM, GM, A-1, A-2 | 0-10 !60-80 [50-75 [30-50 ;20-35 ; 20-30 ; NP-10
loam, gravelly SM-SC,
fine sandy loam.; GM-GC
10 Unweathered —— - ——- -— ——- - -——— —— -
bedrock.
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Classification Frag- Percentage passing
Soil name and Depth] USDA texture ments sieve number-- Liquid ; Plas-
map symbol Unified AASHTO >3 limit | ticity
inches 4 10 40 200 index
Tn Fct 553
112==-mmemmm——aa 0-8 [Sandy loam=-=-==~-~SM A=2, A-4 0 100 100 60-70 }30-45 } 25-30 | NP-5
Excelsior 8~-26,Stratified sandy SM A-2, A-4 0 100 100 50~70 ;30-50 25-30 | NP-5
loam to loamy
sand,
26-60;Stratified sandy ;SM, ML, A~4 0 100 100 [60-90 ,35-70 , 20-30 ;| NP-10
loam to silt CL-ML,
loam. SM-sSC
113-===-=cmmmme—e 0-9 (Loam===-=======c== CL-ML A-4 0 100 100 ,85-100;50-85 ;| 20-30 5-10
Garces 9-17;Clay loam, silty ;CL A-6 0 100 100 [85-100;65-85 | 30-40 | 10-20
clay loam.
17-22{Sandy clay loam, ;SC, CL A-6 0 100 100 :80-95 :35-60 | 30-40 ; 10-20
loam.
22-60,Stratified sandy SM, ML A-4 0 100 100 ;60~95 {35-60 ; 20~35 ; NP-10
loam to clay
loam.
114%:
Gaviota--===w=--- 0-12: Loam---===mresca= ML A-4 0-5 180-100;75~-95 {60-90 ;50-65 } 20-35 } NP-10
12 [Unweathered -—— —— ——- -——- -—- -— —— —— ——
bedrock.
Rock outcrop.
115===== ————————— 0-25iClay=====~=me=c== CL, CH A-7 0 100 100 ,90-100;75-95 | 45-70 ; 20-40
Gepford 25-38 Clay, silty clay ;CL, CH A-7 0 100 100 [90-100;75-95 ; 40-70 | 20-40
38-60,Stratified loam (CL A-6, A-7 0 100 100 [90-100;70-85 ; 30-45 | 10-20
to clay loam.
116====mmmmmen—ae 0-25iClay=====nee==ca- CL, CH A=7 0 100 100 90-100;75-95 | 45-70 | 20-40
Gepford 25-42.Clay, silty clay CL, CH A-7 0 100 100 ;90-100;75-95 | 40-70 | 20-40
42-60Fine sand, loamy ;SM A-2, A-4 0 100 100 ;65-90 ;20-40 - NP
fine sand.
117==remm————a——— 0-1 [Loam==~-==eccccccce CL-ML, ML jA-4 0 100 100 ;85-95 160-75 ; 25-35 5-10
Goldberg 1-6 )Clay loam==—-=-===- CL A-6, A-7 0 100 100 [90-100;70-80 ; 30-45 | 10-20
6-32;Clay, clay loam CH, CL A-7 0 100 100 {90~100;75-95 | 45-55 | 20-30
32-38Clay loam==--====== CL A-6, A-7 0 100 100 ,90-100,70-80 ; 30-45 | 10-20
38-60Stratified loamy ;CL, CL-ML [A-4, A-6 0 100 100 ,85-95 70-80 ; 25-40 5-15
sand to clay
loam.
118===== ceemn——— 0-4 |Loam===e=cc=cace= CL-ML, ML ;A4 0 100 100 ;85-95 [60-75 ;| 25-35 5-10
Goldberg 4-16Clay loam==~===== CL A-6, A-7 0 100 100 [90-100,70-80 ; 30-45 | 10-20
16-32iClay loam, clay ;CL, CH A-7 0 100 100 [90-100;70-95 ; 45-55 | 20-30
32-44Clay=======-emce= CH A-7 0 100 100 90-100,75-95 |, 50~55 | 25-30
44-60Stratified loamy ,CL, CL-ML A-4, A-6 0 100 100 ;85-95 ;70-80 | 25-40 5-15
sand to clay
loam.
119~=w=mem—n— ~-=~! 0-6 iSandy loam-~~=--- SM A-4 0 100 ;95-100,60-85 ;35-50 , 20-30 | NP-5
Grangeville 6-21:Sandy loam, fine ;SM, ML A-4 0 100 95-100;60-95 [35-60 ; 20-35 | NP-10
sandy loam,
loam.
21-63 Stratified loamy ,SM A-2, A-4 0 100 [95-100,60-95 ;25-50 | 15-25 | NP-5
sand to silt
loam,
120, 121====-- ===! 0-10;Fine sandy loam ,SM A-4 0 100 195-100;60-85 135-50 | 20-30 ; NP-5
Grangeville 10-60,Sandy loam, fine ;SM, ML A-4 0 100 [95-100;60-95 {35-60 ; 20-35 [ NP-10
sandy loam,
loam.
See footnote at end of table.



Kings County, California

TABLE 14.--ENGINEERING INDEX PROPERTIES-~Continued

197

H Classification Frag- Percentage passing
Soil name and |Depth, USDA texture ments sieve number-- Liquid ; Plas-
map symbol Unified AASHTO >3 limit | ticity
inches 4 10 40 200 index
In Fct 1353
122, 123===-===e~ 0~3 |Very gravelly GC A-2 5~30 ;50-60 ;30-40 }25-35 :25-35 | 40-60 | 15-30
Henneke clay loam.
3-18Very gravelly GC A-2, A-7 | 5~30 ,50-60 (30-50 ;25-50 ;20-40 ; 40-60 ; 15-30
clay loam, very
gravelly clay.
18 Unweathered - —— ——- —— —— - ——- - ——-
bedrock.
124===cccenmonnaa 0~8 Fine sandy loam [SM A-2, A-4 0 100 100 ,60-80 [30-50 ; 20-30 ; NP=5
Homeland 8~15 Stratified very [SM, ML A-4 0 100 100 [60-90 [35-60 ; 25-30 , NP-5
fine sandy loam
to sandy loam.
15-60;Stratified very [SM A-2 0 100 100 [50-75 [15-30 ~—- NP
fine sandy loam
to loamy sand.
125-=mmw—cnaan ~==~' 0-4 |Fine sandy loam SM A-4 0 100 100 ;70-85 ;35-50 | 20-30 , NP-5
Houser 4-60Clay, silty clay ;CL, CH A-7 0 100 100 }90-100,75-95 | 40-65 ; 20-35
126-===mmecaa= ===! 0~20|Clay~======r=e==- CL, CH A=7 0 100 100 90-100}75-95 ! 40-65 ; 20-35
Houser 20~60;Stratified silt |CL, CH A-7 0 100 100 ,90-100;75-95 | 40-65 | 20-35
loam to clay.
127, 128-~==e=c=- 0-13 | Loam-~=====ecnca- CL-ML, ML (A-4 0 85~-100180-100}70-90 }50-70 ; 25-35 5-10
Kettleman 13-39,Loam, clay loam CL-ML, CL jA-4, A-6 0 85-100,80~100,75-95 ;50-80 ; 25-40 5-15
39 [Weathered bedrock Eladed -— -—- —— —— -— -—= ~—- -
129%;
Kettleman======= 0-13  Loam========= ~~==1CL-ML, ML A-4 0 85-100,80-100,70-90 ;50-~70 ; 25-35 5-10
13~39 Loam, clay loam [CL-ML, CL [A-4, A-6 0 85-100;80-100;75-95 (50-80 | 25-40 5-15
39 |Weathered bedrock - -— - ——— - -—- - ~—— -
Cantua--==-====== 0~6 ,Coarse sandy loam SM A=-2 0 100 [95-100;50-60 ;25-35 20-25 NP-5
6~55{Sandy loam, SM A-2, A-4 0 100 [95-100;50-70 ;25-40 ; 20-25 ; NP-5
coarse sandy
loam.
55 Weathered bedrock eaded —— - -—- - - - ~— ——-
130~ ~mencnnccnac 0-8 (Fine sandy loam [SM A-2, A-4 0 80-100,75-100;40-70 [25-50 | 20-30 | NP-5
Kimberlina 8~60 Fine sandy loam, ;SM A-2, A-4 0 80-100;75-100140-70 }25-50 ; 20-30 ; NP-5
sandy loam.,
13]-=--reccccnnaa 0~8 (Fine sandy loam [SM A-2, A-4 0 80-100;75-100;40-70 ;25-50 ; 25~30 ; NP-5
Kimberlina 8-4]1Fine sandy loam, ;SM A-2, A-4 0 80-10075-100{40-70 :25-50 | 25-30 | NP-5
sandy loam.
41-60 Loamy fine sand, ,SM A-1l, A-2 0 100 [85-100,;40-60 ;15-35 ——
loamy sand.
132%;
Kimberlina=-=-~-- 0-8 jFine sandy loam ;SM A=-2, A-4 0 80-100,75~100140~-70 ;25-50 | 20-30 ; NP-5
8-60 Fine sandy loam, ;SM A-2, A-4 0 80~100,75~1003;40-70 :25-50 | 20-30 ;| NP-5
sandy loam.
Garces========== 0-9 (Loam====c====c==- CL-ML A-4 o] 100 100 [85-100,50-85 | 20-30 5-10
9-17,Clay loam, silty |CL A-6 0 100 100 185-100165-85 ; 30-40 ; 10-20
clay loam.
17-22|Sandy clay loam, ;SC, CL A-6 0 100 100 80-95 135-60 ; 30-40 ;| 10-20
loam.
22-60;Stratified sandy ;SM, ML A-4 0 100 100 160-95 ;35-60 ; 20-35 ; NP-10
loam to clay
loam.
See footnote at end of table.
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Classification Frag- Percentage passing
Soil name and Depth, USDA texture ments sieve number-- Liquid |} Plas-
map symbol Unified AASHTO >3 limit | ticity
inches 4 10 40 200 index
In Pt Pet
133==cmccmccnnan= 0-2 jLoam===-=====m--- CL-ML, ML jA-4 0 100 100 ;85-95 165-85 | 25-35 5=10
Kreyenhagen 2-45 Clay loam======== ML, CL A-6, A-7 0 100 100 [90-100:85-95 | 30-45 10-15
45 |Weathered bedrock —— - -— ——- - -— .- —— ~—
l3f==rmmmmmnnccea 0-17 | Loam============= ML A-4 0 100 90-100{85-95 [50~75 | 25-35 | NP-10
Lakeside 17-60;Stratified sandy ,CL-ML, CL [A-4, A-6,; O 80~100,75-100,60-95 {50-80 |, 25-45 5-20
loam to clay. A-7
135-=msmmmcnnann— 0-17,Clay loam-====~=-=~ CL A-6, A-7 0 100 90-100;90-100{70-80 ; 30-45 ! 10-20
Lakeside 17-60;{Stratified sandy ;CL-ML, CL jA-4, A-6,; O 80-~100,;75-100;75-100,60~80 ;} 25-45 5-20
loam to clay. A-7
136~====meemancce 0-12;Clay============= CL, CH A=7 0 100 {90-100;80-100;70-95 ; 45-55 | 20~-30
Lakeside 12-60 Stratified sandy ,CL-ML, CL ;A-4, A-6,; O 80-100,75-100;60-95 ;50-80 ; 25-45 5-20
loam to clay. A-7
137-=meecccncnnan 0-7 ;Sandy loam===~=== SM A-2, A-4 0 100 100 60-70 ;30-45 } 25-30 ; NP-5
Lemoore 7-60;Sandy loam, fine |SM A=2, A-4 0 100 100 60-85 ;30-50 | 25-30 | NP-5
sandy loam.
138-=====r=mmcmae 0-8 [Fine sandy loam [SM A-4 0 100 100 ;70-85 ;35-50 ;| 20-30 | NP-5
Lethent 8-21,Clay loam, clay, ;CL, CH A-7 0 100 100 {90-100;70-95 ; 40-60 | 15-30
silty clay.
21-60;Sandy loam, loam,,SM-SC, SC, A-4, A-6 0 100 100 ,60-95 ;35-75 | 25~-40 5~15
clay loam. CL-ML, CL
139--=-=cememmcma 0-6 Clay loam======== CL A-6, A-7 0 100 100 90-100;70-85 | 30-45 | 10-20
Lethent 6~24Clay loam, clay, ,CL, CH A-7 0 100 100 ;90-100,70-95 ; 40-60 ! 15-30
silty clay.
24-31,Clay loam==-====~ CL A-6, A-7 0 100 100 [90-100;70-80 ; 30-45 ; 10-20
31-60,Sandy loam, loam,;SM-SC, SC,;A-4, A-6 0 100 100 60-95 ;35-75 [ 25-40 5~15
clay loam. CL-ML, CL
140--—m=mm——————- 0-4 ;Silt loam-==-===- CL-ML, ML A-4 0 100 100 [85-100,60~-90 ; 25=35 5-10
Melga 4-18:Silty clay loam, ML A=-7 0 100 100 190-100;85-95 | 40-50 ;| 10-20
clay loam.
18-26,Clay loam----=-=--- ML A-6, A-7 0 100 [95-100,80-90 ;50-80 , 35-45 | 10-15
26~60,Stratified fine [CL-ML, ML |A-4 o] 100 100 ;80-100,60-85 | 25-35 5-10
sandy loam to
silty clay loam.
141, 142, 143----| 0-3 !Loam--=========== ML, CL-ML jA-4 0 100 ;95-100,85-95 180-90 ; 25-35 5-10
Mercey 3-25,Loam, clay loam CL, CL-ML [A-4, A-6 0 100 [95-100;90-100,80-90 ; 25-40 5-15
25 \Weathered bedrock --- - —— -—— - - - —-——- -
l44==mrmmmm e 0-14;Sandy loam======~ SM A-2, A-4 0 95-100,90-100;50-75 [25-40 ; 20-30 | NP-5
Milham 14-32 ' Loam, sandy clay ;CL, SC A-6 0 95-100,90-100;75-85 ;40-65 ; 30-40 , 10-15
loam,
32-60,Silty clay loam CL, ML A-6 0 100 100 ;95-100;85-95 | 35-40 ; 10-15
145, 146==~====== 0-4 iClay loam-====-=--- CL A-6 0 80-100,75-100,70-95 ;60-85 | 30-40 | 10-20
Millsholm 4-17Clay loam======«= CL A-4 0 80-100,75-100,70-95 ,60-85 ; 30-40 ; 10-20
17 Unweathered - —— —— - - - - - il
bedrock.
147, 148---=====- 0-18 Fine sandy loam ;SM, ML A-4 0 100 100 ,70-85 ;35-55 | 20-30 | NP=-5
Nord 18-72 Stratified sandy SM, ML, A-4 0 100 100 60-95 ;35-70 | 20-30 | NP-10
loam to loam, SM-SC,
CL-ML
149*:
Nor@«====—vwece- 0~18 |Fine sandy loam ,SM, ML A-4 0 100 100 70-85 {35-55 20-30 | NP-5
18-72;Stratified sandy [SM, ML, A-4 0 100 100 ;60-95 35-70 | 20-30 , NP-10
loam to loam., SM-SC,
CL-ML
!
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Classification Frag- Percentage passing
Soil name and {Depth; USDA texture ments sieve number—-- Ligquid ; Plas-
map symbol Unified AASHTO >3 limit | ticity
inches 4 10 40 200 index
In Pct PeE
149%:
Nord===e==sccccux 0-18 |Fine sandy loam [SM, ML A-4 0 100 100 70-85 [35-55 20-30 ; NP-5
18-72:Stratified sandy SM, ML, A-4 0 100 100 160-95 :35-70 | 20-30 ; NP-10
loam to loam, SM-sC,
CL~-ML
150=~~=-===m=mcaaa 0-7 Loam~---=======-- CL-ML, ML A-4 0 95-100;95-100,80-95 [50-70 ; 25-35 5-10
Panoche 7-60;Loam, clay loam, ,CL-ML, CL A-4, A-6 0 95-100,95-100,80-100,50-85 25-40 5-20
silty clay loam.
15]l=memmmnmnccen— 0-7 (Clay loam-===---- CL A-6 0 95-100;95-100;85~100,60-85 ; 25-40 [ 10-20
Panoche 7-60iClay loam, silty ;CL-ML, CL 1A-4, A-6 0 95-100,95-100,80-100,50~-85 ;| 25-40 5-20
clay loam, loam.
152~~=mmmcenacncax 0-4 |Gravelly clay CL, SC, GCiA-6 5-20 ;65-80 ;60-75 [55-70 ;40-65 ; 30-40 ; 10-20
Parkfield loam.
Variant 4-35:Clay loam, clay [CL, CH A-7 5-15 195-100;90-100,80-95 ;70-95 | 40-60 ; 20~35
35 Weathered bedrock - -— - - —-——- -— - -—— -——
153~=mmrrnecacnaa 0~23 |Clay=====~-crmwa=- CL, CH A-7 0 100 100 ;90-100{75-95 | 40-65 20-35
Pitco 23-60,Clay loam, clay ;CL, CH A-7 0 100 100 [85-100;70-95 ;| 40-65 20-35
154%*:
Pits.
Dumps.
155~===nerc—cnnne 0-15;Loamy sand---=-==-- SM A-2 0 100 100 {50-75 ;15-30 - NP
Rambla 15-19 Stratified loamy ;SM A-2 0 100 100 ,60-70 ;15-35 -—- NP
sand to sandy
loam.
19-45Clay--===m~=m==c= MH, CH A-7 0 100 100 ;90-100;75-95 | 50-60 ; 20-30
45-60| Loamy sand--=---- SM A-2 0 100 100 ,50-75 [15~-30 —-— NP
156, 157====e==== 0-14,Clay~---~=~======-~ CL, CH A-7 0 100 100 ;90-100;75-95 ; 45-70 , 20-40
Reefridge 14-48iClay, clay loam [CL, CH A-7 0 95~100,95-100:85-100,70-95 | 45-70 | 20-40
48 Weathered bedrock - —-- -—- —-—- —— —— - - it
158===w=mecrene== 0-5 |Very fine sandy ML A-4 0 100 100 {85-95 ,50-65 25-30 ; NP-5
Remnoy loam.
5-15iClay loam=====«== CL A-6, A-7 0 100 100 [90-100,70-80 ; 30-45 10-20
15-29 Indurated======== -—- - - —— - - - - ——
29-70;Stratified sandy [SM, ML A-4 0 100 100 [60-100;35-70 ; 25«35 | NP-10
loam to silt
loam.
159%;
Rock outcrop.
Dystric Lithic
Xerochrepts.
160*:
Rock outcrop.
Lithic
Torriorthents.
161-==c=~ecmm=e—e 0-6 |Loam======ccccc-- CL-ML, ML A-4 0 95-100;95-100,80-90 {50-75 25=35 5-10
Sagaser 6-34;Clay loam=-=--=---- CL A-6 0 95-100;90-95 }75-85 55-75 | 30~40 ; 10-15
34-42,Shaly clay loam ;CL, SC A-6 0-5 75-90 65-80 {55-75 140-55 ;| 30-40 ; 10-15
42 Weathered bedrock —-- ——- - - —— - —— —-—— -
See footnote at end of table.
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Classification Frag- Percentage passing
Soil name and ;Depth; USDA texture ments sieve number-- Liquid | Plas-
map symbol Unified AASHTO >3 limit | ticity
inches, 4 10 40 200 index
In Fct PeE
162=====-=ccm=ea= 0-24{Loamy fine sand [SM A-2, A-4 0 100 100 ,50-90 ;15-40 -——- NP
Sandridge 24-60 Loamy fine sand, SM A-2, A-4 0 100 100 ;50-90 [10-40 ——- NP
loamy sand,
sand.
163-=====m-—mmeee 0-16|Clay===~==c=====-~ CL, CH A-7 0 100 100 [90-100,75~90 ; 40-70 | 20-40
Tulare 16-60;Clay, silty clay CL, CH A7 0 100 100 [90~-100,;75-95 ;| 40-70 | 20~-40
164=--~=recemmmaan 0-10;Clay~~=========== CH A-7 0 100 100 ,95-100,95-100; 55-75 | 30-50
Tulare Variant [10-56 Clay~=======<=c== CH A-7 0 100 100 [95-100,95-100, 55-75 | 30-50
56~601Fine sandy loam ;SM A-4 0 100 100 [70~85 [35-50 | 25-30 | NP-5
165, 166========= 0-9 1Silty clay=----~-- MH, CH A=7 0 100 100 90~100,75-95 | 50-65 | 20-35
Twisselman 9-60;Clay, silty clay,,CL, CH A-7 0 100 100 90-100,70-95 40-~65 15-35
silty clay loam.
167*%,
Urban land
168===r-mrmmencaa 0-16{Sandy loam=====-=~ SM A-4 0 100 100 [60-80 ;[35-50 | 20~30 ; NP-5
Vanquard 16-60,Stratified fine |CL A-6, A-7 0 100 100 ,75-100,50~85 ;| 30-~45 | 10-20
sandy loam to
sandy clay loam.
169%, 170*:
Vaquero========= 0-17{Clay-========cca= CH A-7 0 100 100 {90-100;75-95 | 50-70 } 25-45
17-36 Clay, silty clay |CH A=7 0 100 100 ;90-100;75-95 ; 50-70 | 25-45
36 |Weathered bedrock -— - - - -—- - ——— - ——-
Altamont=======- 0-31|Clay===r===ow=c== CH, CL A-7 0 100 95-100;95-100;75~95 | 40-70 | 20-40
31-55;Clay, silty clay,;CH, CL A-7 0 100 ;95-100;95-100,75-95 ; 40-70 | 20-40
clay loam.
85 |Weathered bedrock —— - ——- - -— - ——- - -
171*:
Vaquero========= 0-17Clay====ce======- CH A-7 0 100 100 [90-100,75-95 | 50-70 ; 25-45
17-36,Clay, silty clay ;CH A-7 0 100 100 ,90-100,75-95 | 50-70 | 25-45
36 |(Weathered bedrock -—- -—- —— —-- -—- - - - ———
Altamont---====~ 0~31iClay===~=====c==- CH, CL A-7 0 100 |95-100;95~100;75-95 | 40-70 | 20-40
31-55;Clay, silty clay, CH, CL A-7 0 100 ,95-100,;95-100,75-95 | 40-70 | 20-40
clay loam,
55 Weathered bedrock —— - -— ——- - - —— - ——
Millsholm=====~= 0-4 [Clay loam======== CL A-6 0 80~100;75-100,70~-95 ;60-85 ; 30-40 ; 10-20
4-17|Clay loam======== CL A~4 0 80-100;75-100;70~95 160-85 ;| 30-40 ; 10-20
17 |Unweathered -— -——- -—- ——- ——- - - - -—
bedrock.
172, 173==r=ecce- 0-1 [Stony loam======= ML, CL-ML A-4 10-15 {90-95 [90-95 ;75-90 ;50-70 | 25-35 5-10
Wadespring 1-18:Clay loam======== CL A-6 5-10 ;90-95 190-95 ;80-90 ;60-80 , 30-40 ; 10-20
18-31,Cobbly clay loam ;CL A~-6 15-35 [80-95 180-90 ;70~85 ;55-70 ; 30-40 ; 10-20
31 [Weathered bedrock - —— —— - ——- - ——- - ——
174====mmm—em———— 0-20;Sandy loam-===-== SM A~2, A-4 0 80-100;75-100,45-65 ;25-40 ; 20-25 | NP-5
Wasco 20~60;Sandy loam, fine ;SM A-2, A-4 0 80-100;75-100,45-80 25-50 ; 20-25 | NP-5
sandy loam.
175 «mmmmm——er——- 0-10} Loam~=====m=c==== CL-ML, ML [A-4 0 100 100 ;85-100;60-90 | 25-35 5«10
Westcamp 10-37 Stratified fine [CL, ML A-6, A-7 0 100 100 [90-100,85-95 | 30~45 10-15
sandy loam to
silty clay loam.
37-72Stratified silty (CL, CH A=7 0 100 100 ,95-100;85-95 | 40-60 | 15-35
clay loam to
clay.




Kings County, California

TABLE 14.--ENGINEERING INDEX PROPERTIES-~Continued

201

Classification Frag- Percentage passing
Soil name and ;Depth; USDA texture ments sieve number-- Liquid | Plas-
map symbol Unified AASHTO >3 limit | ticity
inches; 4 10 40 200 index
pi Pct )53
176, 177========= 0-7 (Loamm======cce==- CL-ML, ML [A-4 0 100 100 :85-95 }60-75 | 25-35 5-10
Westhaven 7-45;Stratified fine [CL A-6 0 100 100 95-100;85-95 ; 30-40 ; 10-15
sandy loam to
clay.
45-72iStratified silty ;CL, CH A-7 0 100 100 195-100;85-95 ; 40-55 ; 15-30
clay loam to
silty clay.
72-84 Stratified loamy ;SM A-2 0 100 100 ;55-65 ;15-35 —— NP
sand to sandy
loam.
178=-wm=mcemmeee- 0-10;Clay loam====~=== CL A-6, A-7 0 100 100 ;90~100;70-80 ; 30-45 ; 10-20
Westhaven 10-40,Stratified fine CL A-6 0 100 100 190-100;85-95 ; 30-40 ; 10-15
sandy loam to
clay.
40~-60Stratified silty ;CL, CH A-7 0 100 100 }95-100;85-95 | 40-55 | 15-30
clay loam to
silty clay.
179-==r=mmmmnmm—— 0-10)Coarse sandy loam;SM A-2 0 80-100}75-100{50~-65 20-35 - NP
Whitewolf 10-60;Sand-=~=~======== SP-SM, SM JA~-1, A-2,; O 80-100,75-100;40-70 | 5-15 - NP
A-3
180=========m==--- 0-10{Fine sandy loam SM A-4 0 100 100 }70-85 }35-50 ; 20-30 ; NP-5
Youd 10-26 Cemented--~--=~===~ - —— ——- -—- ——— - -— -—- -
26-60,Stratified sand [SM, SM-SC A-4 o] 100 100 }60-90 }35-50 ; 20~30 ; NP-10
to silt loam.

* See description of the map unit for

composition and behavior characteristics of the map unit.



profile.

TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS

[The symbol < means less than; > means more than.

Absence of an entry indicates that data were not available or were not estimated)

Soil Survey

Entries under "Erosion factors=-T" apply to the entire
Entries under "Wind erodibility group" and "Organic matter" apply only to the surface layer.

See footnote

at end of table.

ErosionWind
Soil name and ,Depth; Clay Permeability Available; Soil Salinity; Shrink- factors;erodi-|Organic
map symbol water Ireaction swell bility; matter
capacity potential | K T jgroup
In Pct In/hr In/in pH Mmhos/cm Pct
-------------- 0-14] 10-27 0.2-0.6 0.02-0.12;7.4-9.0 >8 Low-=-=-==-=-10,43} 5 7 1-2
Armona 14-41; 20-35 0.2-0.6 0.02-0.14; >7.3 >8 Moderate [0.43
41-60 0-5 6.0-20 0.02-0.04; >7.3 >8 Lowr==m=c= 0.20
-------------- 0-8 20-27 0.6-2.0 0.14-0.17,6.6-7.8 <2 Low=----=~=-10.43: 5 6 <.5
Avenal 8-36, 27-35 0.2-0.6 0.17-0.19;7.4-8.4 <2 Moderate :0.32
36-61; 20-30 0.2~0.6 0.14-0.18;7.9-8.4 <2 Low=====e- 0.32
-------------- 0-15 5-18 0.6-2.0 0.01-0.06; »>7.3 >le Low-------10.37, 5 5 <1
Boggs 15-38 5-18 0.6-2.0 0.01-0.06; >7.8 >16 Low=—~=~== 0.37
38-46 5-18 0.6-2.0 0.01-0.06; >7.8 >16 Low-=-====- 0.37
46-60 5-18 0.6-2.0 0.,01-0.06; >7.8 >16 Low======= 0.37
-------------- 0-11 8-18 2.0-6.0 0.09-0.12;7.4-8.4 <2 Low====-===10.28; 5 3 <1
Cajon 11-60 0-8 6.0-20 0.06-0.09;7.4-8.4 <2 Low-w=w=== 0.15
60-70 0-5 6.0-20 0.06-0.10,7.4-8.4 <2 Low=~===== 0.15
105, 106=-==-====- 0-6 6-15 2.0-6.0 0.09-0.1276.1~7.3 <2 Low======= 0.43] 3 5 <.5
Cantua 6-55 6-15 2.0-6.0 0.09-0.12:6.6-7.8 <2 Low======= 0.43
55 - --- - ——- ——= eememee—o- ————
-------------- 0-2 27-32 <0.06 0.02-0.15;6.6-7.8 >4 Moderate [0.37! 1 6 <1
Carollo 2-19; 40-60 <0.06 0.02-0.08,6.6-8.4 >16 High====-- 0.32
19-32} 30-40 <0.06 0.02~0.08;6.6-8.4 >l6 Moderate [0.32
32 - === -—— -—- === |ememeescoo ———-
-------------- 0-25} 10-25 0.6-2.0 0.14-0.16,7.4-8.4 <4 Low--=--=--10.43 | 5 7 1-2
Corona 25-42; 27-35 0.2-0.6 0.17-0.19;7.4-8.4 <4 Moderate 0.37
42-55; 10-25 0.06-0.2 0.14-0.16;7.4-8.4 <4 Low-==e=== 0.43
55-64 7-25 0.6-2.0 0.10-0.166.6-7.8 <4 Lows==e—m= 0.37
109, 110-======-- 0-2 8-20 2.0-6.0 0.09-0.12;6.6-8.4 <2 Lows====n= 0.37; 1 5 <.5
Delgado 2-10 8-20 2.0-6.0 0.09-0.13,7.9-8.4 <2 Low=====-= 0.37
10 ——- -—- ——- .- m== m=e=se—e=ea ———-
-------------- 0-2 8-20 2.0-6.0 0.06-0.11;6.6-8.4 <2 Low=======10,24; 1 8 <.5
Delgado 2-10 8-20 2.0-6.0 0.06-0.11,;7.9-8.4 <2 Low======= 0.24
10 ——— =-—- - -—- === me—eessae- ———-
-------------- 0-8 5-18 0.6-2.0 0.08-0.12;7.9-9.0 <8 Low-=~==---10,37; 5 7 <1
Excelsior 8-26 5-18 0.6-2.0 0.08-0.12; >B.4 <8 Low=====~- 0.24
26~60 8-18 0.06-0.2 0.05-0.15; >8.4 2-16 [Low-~----- 0.43
-------------- 0-9 10-18 0.2-0.6 0.11-0.16,6.6-9.0 2-8 Low=====--10.49; 5 6 <.5
Garces 9-17; 27-35 <0.06 0.07-0.13 >7.9 >8 Moderate ;0.43
17-22; 20-35 <0.06 0.07-0.13; >7.9 >8 Moderate 10,43
22-60; 10-27 0.2-0.6 0.05-0.14; >87.9 >4 Low====—=- 0.43
Gaviotg—-====--- 0-12; 10-18 2,0-6.0 0.12-0,15;5.6~7.3 <2 Low=======~ 0.43; 1 8 <1
12 —— —-—- -——- - === |==esmeesae ———-
Rock outcrop.
-------------- 0-25; 50-60 <0.06 0.08-0.13,7.4-8.4 4-16 High------10.28; 5 8 1-2
Gepford 25-38; 50-60 <0.06 0.08-0.13:7.4-8.4 4-16 High===-~- 0.28
38-60; 25-40 0.2-0.6 0.08-0.16;7.4-8.4 4-16 Moderate 10.32
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Erosion Wind
Soil name and | Depth; Clay Permeability,Available; Scil [Salinity, Shrink- factors;erodi=~|Organic
map symbol water [reaction swell bility; matter
capacity potential K T ;group
In Pct In/hr In/in pH  (Mmhos/cm Pct
116======mmenre=- 0-25: 50-60 <0.06 0.08-0.14;7.4-8.4 4-16 |High-===== 0.28, 5 8 1-2
Gepford 25-42, 50-60 <0.06 0.08-0.15,7.4-8.4 4-16 |High=-==--- 0.28
42-60 1-5 2.0-20 0.03-0.10;7.4-8.4 4-16 |Low-=====- 0.15
117=-=mmmmemee 0-1 12-27 0.6-2.0 0.13-0.18;6.6-8.4 <4 Low===r=~= 0.37, 5 7 1-5
Goldberg 1-6 35-40 0.06-0.2 0.15-0.21; >7.8 <4 Moderate 0.37
6-32; 35-50 <0.06 0.06-0.14; >8.4 >4 High====~~ 0.32
32-38; 27-40 0.06-0.2 0.07-0.19; >7.8 >4 Moderate 10.32
38-60; 15-30 0.06-0.2 0.07-0.19; >7.8 >4 Low======= 0.32
118~=vemmececnnae 0-4 12-27 0.6-2.0 0.08-0.17,7.4-8.4 >2 Low======= 0.37; 5 7 1-5
Goldberg 4-16, 35-40 0.06-0.2 0.07-0.19,7.4-9.0 >2 Moderate (0.37
16-32; 35-50 <0.06 0.06-0.18;, >7.8 >4 High-====~ 0.32
32-44) 40-50 <0.06 0.06-0.14, >7.8 >2 High====--~ 0.32
44-60, 15-30 0.06~0.2 0.04-0.16; >7.8 >2 Low======- 0.32
119===ecmenecnan" 0-6 8-18 2,0-6.0 0.06-0.14;7.4-9.0 4-16 (Low=-===---- 0.32} 5 7 1-6
Grangeville 6-21 8-18 0.6-2.0 0.06-0.147.4-9.0 4-16 Low====--- 0.32
21-63 8-18 0.6-2.0 0.06-0.10,7.4-9.0 4-16 |Low-=-===-- 0.32
120======ce-mona= 0-10 8-18 2.0-6.0 0.12-0.14:6.1-8.4 <2 Low—--—~=~- 0.32; 5 7 1-6
Grangeville 10-60 8-18 2.0-6.0 0.12-0.15;6.6-8.4 <2 LoW—====== 0.32
12]-===rmm—m—me—— 0-10 8-18 2.0-6.0 0.10-0.13;7.4-9.0 4-8 Low======= 0.321 5 7 1-6
Grangeville 10-60 8-18 0.6-2.0 0.10-0.13,7.4-9.0 4-8 Low-====-= 0.32
122, 123----cw=-- 0-3 27-45 0.2-0.6 0.06-0.09;5.6-7.3 <2 Moderate (0.15; 1 8 2-7
llenneke 3-18; 35=55 0.2-0.6 0.06-0.09,6.6-8.4 <2 Moderate 0.15
18 - - -— - om=  eecsececces ————
124-----ummmmeeme 0-8 5-15 0.6-2.0 0.02-0.12;7.9-8.4 >4 Low======~ 0.37, 5 5 <1
Homeland 8-15 8-15 0.6-2.0 0.04-0.14;7.9-8.4 >4 Low======= 0.43
15-60 5-12 2.0-6.0 0.02-0.07;7.9-8.4 >4 Low===am=- 0.24
125===cmrem—canan 0-4 5-20 2.0-6.0 0.12-0.15;7.9-8.4 <4 Low====m=~ 0.37; 5 5 <1
Houser 4-60, 40-60 <0.06 0.01-0.14; >8.4 >8 High=====- 0.37
126-—--—====m—mme 0-20; 40-60 <0.06 0.02-0.14;7.9-9.0 l >2 High====-- 0.37; 5 8 <1l
Houser 20-60, 40-60 <0.06 0.02-0.11;7.9-9.0 >8 High====-~- 0.43
127, 128-~-~====- 0-13; 18-27 0.6-2.0 0.14-0.16;6.6-8.4 <2 Low=rm=w=== 0.37] 2 6 <.5
Kettleman 13-39; 18-30 0.6-2.0 0.14-0.18,6.6-8.4 <2 Moderate [0.37
39 ——— - -— -— ——-  leemememeee- ———
129%:
Kettleman~=-----I 0-13; 18-27 0.6-2.0 0.14-0.16;6.6~8.4 <2 Low===c=== 0.37 2 6 <.5
13-39; 18-30 0.6-2.0 0.14-0.18,6.6-8.4 <2 Moderate 0.37
39 —— —-—- ——— - e R i m——
Cantua====-=-==-- 0-6 6-15 2.0-6.0 0.09-0.12;6.1-7.3 <2 Low======= 0.43; 3 5 <.5
6-55 6-15 2.0-6.0 0.09-0.12;6.6-7.8 <2 Low-==m=== 0.43
55 —— -— - - ———  rmeseesmee ————
130=r-==mcercana- 0-8 6-18 2.0-6.0 0.02-0.08,7.9-8.4 4-8 Low======= 0.37; 5 5 <1
Kimberlina 8-60; 10-18 0.2-0.6 0.02-0.08;7.9~8.4 4-8 Low=nm===== 0.37
13l--rmmmmcmnn——— 0-8 6-18 2.0-6.0 0.10-0.1316.6-8.4 <2 Low=====~= 0.32; 5 5 <1
Kimberlina 8-41 6-18 2.0-6.0 0.10-0.13:7.9-8.4 <4 Low======x 0.32
41-60 5-10 2.0-6.0 0.07-0.10,6.6-8.4 <4 Low===c=== 0.28
132%;
Kimberlina===-== 0-8 6-18 2.0-6.0 0.02-0.08,7.9-8.4 4-8 Low====~-= 0.37; 5 5 <1
8-60; 10-18 0.2-0.6 0.02-0.08;7.9-8.4 4-8 Low---===- 0.37
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TABLE 15.~~PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued
ErosionWind
Soil name and [Depth] Clay Permeability Available; Soil [Salinity| Shrink- factors;erodi~{Organic
map symbol water reaction swell bility; matter
capacity potential K T group
In Pct In/hr In/in Ph Mmhos/cm Pct
132%;
Garceg========== 0-9 10-18 0.2-0.6 0.11-0.16,7.4-9.0 2-8 Low======= 0.49; 5 6 <.5
9-17; 27-35 <0.06 0.07-0.13; >8.4 >8 Moderate ;0.43
17-227 20-35 <0.06 0.07-0.13] >8.4 >8 Moderate 0.43
22-60; 10-27 0.2-0.6 0.05-0.14; >8.4 >4 Low====m=~ 0.43
133~=mmcmmcccaca" 0-2 20-27 0.6-2.0 0.14-0.16,6.6-7.8 <2 Low=e=ee=x 0.43; 3 8 .5=1
Kreyenhagen 2-45; 30-35 0.2-0.6 0.17-0.186.6-8.4 <2 Moderate [0.37
45 -—- - - -—— e eemeccsses ——
134-==~=mmmmmeeen 0-17, 10-27 0.2-0.6 0.08-0.14:6.6-8.4 4~16 Lowe====~-- 0.37 5 6 1-2
Lakeside 17-60; 20-35 0.2-0.6 0.08-0.15,7.4-9.0 4-16 |Moderate [0.37
135-=--=mmecana—a 0-17; 27-35 0.2-0.6 0.14-0.16,6.6-8.4 4-8 Moderate [0.37; 5 7 1-2
Lakeside 17-60; 20-35 0.2-0.6 0.12-0.15;7.4-9.0 4-8 Moderate [0.37
136--=--===acam=- 0-12; 40-50 0.06-0.2 0.08-0.14,;6.6-8.4 4-~16 |High=-==~=~- 0.37; 5 8 1-2
Lakeside 12-60, 20-35 0.2-0.6 0.08-0.15;7.4-9.0 4-16 Moderate 0.37
137==cmmmeccccnnn 0-7 5-18 0.6-2.0 0.02-0.11,6.6-9.0 >4 Low====c== 0.43} 5 5 <1
Lemoore 7-60 5-18 0.6~2.0 0.02-0.10; >8.4 >4 Low=====-- 0.43
138==mmmmmmcenaa= 0-8 8=-20 0.2-0.6 0.10-0.14; >7.8 4-8 Low===e=-~ 0.37; 5 5 <.5
Lethent 8-21; 35-55 <0.06 0.06-0.10;7.9-9.0 4-16 |High=====- 0.49
21-60;, 10-30 0.06-~0.2 0.02-0.10,7.9-9.0 >8 Low======= 0.49
139-----=cccneam- 0-6 27-35 0.06-0.2 0.13-0.15; >7.8 4-8 Moderate [0.43} 5 8 <.5
Lethent 6-24, 35-55 <0.06 0.06-0.10,7.9-9.0 4-16 Highe==--- 0.49
24-31; 30-40 <0.06 0.06-0.12;7.9-9.0 8-16 |Moderate 10.49
31-60; 10-30 0.06-0.2 0.02-0.10;7.9-9.0 >8 Low=====-~ 0.49
140~ mmommmemene 0-4 12-27 0.2-0.6 0.13-0.17,5.6-7.8 <4 Low=====-~ 0.55, 5 8 <1
Melga 4-18; 27-35 <0.06 0.09-0.18; >8.4 4-16 Moderate 0.49
18-26; 27-35 <0.06 0.03-0.05; >9.0 4-8 Low=r====~ 0.37
26-60; 10-30 0.06-0.6 0.11-0.15! >8.4 <8 Low======- 0.49
141, 142, 143==---3 0-3 20~27 0.6-2.0 0.14-0.16,6.6-7.8 <2 Low===v=== 0.43; 2 6 <.5
Mercey 3-25; 20-30 0.2-0.6 0.15-0.18,7.9-8.4 <2 Moderate [0.43
25 == -—- - -——- ===  |messemsee- ———-
144=mm=memmmmmee— 0-14; 10-20 2.0-6.0 0.09-0.11;7.4-8.4 <2 Low==ce==- 0.32, 5 5 <1
Milham 14-32; 20-30 0.2-0.6 0.14-0.1877.9-8.4 <2 Moderate [0.28
32-60, 27-35 0.06-0.2 0.17-0.19,7.9-8.4 <2 Moderate 10.32
145, 146=======-= 0-4 27-30 0.6-2.0 0.17-0.19;5.6-7.3 <2 Moderate [0.37; 1 8 1-3
Millsholm 4-17F 27-30 0.6-2.0 0.17-0.19;5.6-7.3 <2 Moderate [0.37
17 —— -—- - === o== eseseccoo- ———
147=mmmmmmmmm e 0-18; 10-18 0.6-2.0 0.10-0.13 6.6-8.4 <2 Low======~ 0.37} 5 7 1-2
Nord 18-72; 10-18 0.6~2.0 0.11-0.15;7.4-8.4 <2 Low====~=~ 0.43
148====wem——wmm—— 0-18; 10-18 0.2-0.6 0.08-0.10;8.5-9.0 4-8 Low======~ 0.37; 5 7 1-2
Nord 18-72; 10-18 0.2-0.6 0.08-0.12:8.5-9.0 4~8 Low=e=r=== 0.43
149%;
Nord-=====scccac= 0-18; 10-18 0.6-2.0 0.10-0.13,6.6-8.4 <2 Low====m=- 0.37; 5 7 1-2
18-72; 10-18 0.6-2.0 0.11-0.15,7.4-8.4 <2 Low====s=~ 0.43
Nord-=-=-===r==- 0-18;, 10-18 0.2-0.6 0.08-0.10,8.5-9.0 4-8 Low=====~- 0.37; 5 7 1-2
18-72; 10-18 0.2-0.6 0.08-0.12{8.5-9.0 4-8 Low===sn=== 0.43
150=======rem———— 0-7 18-27 0.6-2.0 0.14-0.16;7.4-8.4 <2 Low======-- 0.43) 5 6 <.5
Panoche 7-60; 18-35 0.6-2.0 0.14-0.18;7.9-8.4 <2 Moderate 10.43
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued
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Erosion|Wind
Soil name and (Depth; Clay Permeability Available Salinity; Shrink- factors;erodi- Organic
map symbol water swell bility matter
capacity potential ;| K T (group
In Pct In/hr In/in Mmhos/cm Pct
15]-mmmmmamcccen= 0-7 27-35 0.2-0.6 0.11-0.16 4-8 Moderate ;0.43; 5§ 7 <.5
Panoche 7-60; 18-=35 0.2-0.6 0.05-0.14 4-16 Moderate 0.43
152~ ===cemmcmwee= 0-4 30-35 0.2-0.6 0.13-0.17 <2 Moderate [0.32; 2 8 1-2
Parkfield 4-35) 35-50 0.06-0.2 0.14-0.16 <2 High====== 0.28
Variant 35 -— ——- —— = =eeeccecee ————
153===nmencncnen~ 0-23; 40-60 <0.06 0.02-0.12;6.6-9.0 >4 High~ew==- 0.37: 5 8 1-2
Pitco 23-60; 35-60 <0.06 0.02-0.12;7.4-9.0 >4 High=====- 0.37
154*:
Pits.
Dumps.
155==mmemmmoem——— 0-15 2-10 2.0-6.0 0.05-0.08;7.9-8.4 <8 Low======= 0.24; 5 2 <1
Rambla 15-19 2-10 2.0-6.0 0.05-0.09;7.9-9.0 <8 Low=e==w=- 0.43
19-45; 40-60 <0.06 0.02-0.11;7.9-9.0 >8 High=====- 0.32
45-60 2-10 2.0-6.0 0.02-0.057.9-9.0 >8 Low======= 0.20
156, 157=======-- 0-14; 40-60 0.06-0.2 0.13-0.16,6.6-8.4 <4 High-====- 0.20; 3 8 <1
Reefridge 14-48;, 35-60 0.06-0.2 0.10-0.17;7.9-8.4 4-8 High=====- 0.20
48 -— - ——- ——— ——— | eeeccec-e- ————
158v=cmmecmcccnn- 0-5 8-15 0.2-0.6 0.08-0.12; >8.4 4-16 |Low======- 0.55: 1 6 <.5
Remnoy 5-15; 27-35 0.06-0.2 0.09-0.13} >8.4 8-16 Moderate [0.49
15-29 - - —-—- —— o= emsescasmee ———-
29-70 7-15 0.2-0.6 0.08-0.11: >8.4 8-16 (Low=-====- 0.55
159%:
Rock outcrop.
Dystric Lithic
Xerochrepts.
160%:
Rock outcrop.
Lithic
Torriorthents.
16l====wemmmnccn—- 0-6 17-20 0.6-2.0 0.14-0.16,6.6-7.8 <2 Low==wm=== 0.32; 3 8 2-4
Sagaser 6-34; 27-35 0.2-0.6 0.15-0.17;6.6-7.8 <2 Moderate [0.37
34-42; 27-35 0.2-0.6 0.12-0.15,6.6-7.8 <2 Moderate ,0.28
42 -—- -—— —— —— ce= | emecmoce-- w——
162======memccne- 0-24 1-5 6.0-20 0.06-0.11,6.1-9.0 <2 Low=======~ 0.15; 5 2 <.5
Sandridge 24~-60 1-5 0.6-2.0 0.05-0.10;, >7.8 <4 Low==s==== 0.15
163~~=mmmwonccoaa 0-16; 40-60 <0.06 0.12-0.13;7.9-8.4 2-8 High===--- 0.28] 5 8 2-3
Tulare 16-60; 40-60 <0.06 0.11-0.12,7.9-8.4 4-8 High=====- 0.28
164-==mommmcnnn== 0-10; 60-70 <0.06 0.02-0.10;7.4-8.4 >8 High=====- 0.28; 5 8 1-2
Tulare Variant ;10-56; 60-70 <0.06 0.02-0.10;7.4-8.4 >8 High-====- 0.28
56~60; 10-20 0.6-2.0 0.02-0.10;7.4-8.4 >8 Low===m==== 0.32
165====emumanac=x 0-9 40-60 0.06-0.2 0.14-0.17;7.9-8.4 <2 High=====~ 0.32; 5 8 <.5
Twisselman 9-60; 35-60 0.06-0.2 0.12-0.17,7.9-8.4 <4 High=e===- 0.32
166==mmemmmmm—n—e 0-9 40-60 <0.06 0.03-0.12;7.9-9.0 >8 High====e=~ 0.32; 5 8 <.5
Twisselman 9-60; 35-60 <0.06 0.03-0.08,7.9-9.0 >16 High====-- 0.32
167%,
Urban land
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued

Soil Survey

1 ErosionTWind
Soil name and [Depth; Clay Permeability Available] Soil Salinity) Shrink=- factors;erodi-|Organic
map symbol water ireaction swell bility; matter
capacity potential ; K T jgroup

In Pct In/hr In/in pH Mmhos/cm Pct
168~===-==coeemme 0-16 5-15 0.6-2.0 0.05-0.10; >7.8 >8 LoW=m===== 0.37} 5 5 1-2
Vanguard 16-60; 18-27 0.6-2.0 0.12-0.16; >7.8 4-8 Low======= 0.32
169%, 170%*:
Vaquero===-===-=-- 0-17, 40-60 0.06-0.2 0.13-0.16,;6.6-8.4 <2 High------ 0.20; 2 8 <2

17-36; 40-60 0.06-0.2 0.09-0.17,7.9-9.0 <16 High---=--- 0.28

36 - -—— - - e ———
Altamont=-------- 0-31; 35-60 0.06-0.2 0.12-0.166.1-8.4 <2 High=-==-- .24} 3 8 1-3

31-55] 35«60 0.06-0.2 0.12-0.16,7.4~-8.4 <2 High---=-~ 0.24

55 ——- -~ ——- --- e St ———
171%:
Vaquero----==~-- 0-17, 40-60 0.06-0.2 0.13-0.16,6.6-8.4 <2 High===-=- 0.20; 2 8 <2

17-36;, 40-60 0.06-0.2 0.09-0.17;7.9-9.0 <16 High=====- 0.28

36 -—- == - -— e -——-
Altamont~---====~ 0-31; 35-60 0.06-0.2 0.12-0.16,6.1-8.4 <2 High=====~ 0.24; 3 8 1-3

31~557 35-60 0.06-0.2 0.12-0.16,7.4-8.4 <2 High=-«e-= 0.24

55 -—- —-—- —-— -—— === eme—mmeeeoe ————
Millsholm==-====~ 0-4 27-30 0.6-2.0 0.17-0.19,5.6-7.3 <2 Moderate [0.37; 1 8 1-3

4-17} 27-30 0.6-2.0 0.17-0.19;5.6-7.3 <2 Moderate [0.37

17 —— -—- - ——- === | =mesmeee—ao -—
172, 173~-=-====- 0-1 15-27 0.6-2.0 0.14-0.17,6.6-7.3 <2 Low=======~ 0.28; 2 8 1-3
Wadespring 1-18; 27-35 0.6-2.0 0.16-0.197.4-8.4 <2 Moderate 10.28

18-31; 27-35 0.6-2.0 0.15-0.18,7.4-8.4 <2 Moderate [0.24

31 - -~ —— - - mmeseseee=- ———
174=—=r=mom—em——- 0-20 8-18 2,0~6.0 0.08-0.11(6.1-7.8 <2 Low====c== 0.32; 5 5 <.5
Wasco 20-60 8-18 2.0-6.0 0.08-0.13,6.6-8.4 <2 Low===s==~ 0.32
175~mmmmrmr e —— 0-10; 10-27 0.2-2.0 0.06-0.16; >7.3 >2 Low===—=-= 0.43; 5 6 <1
Westcamp 10-37; 18-35 0.06-0.6 0.06-0.17; >7.8 >2 Low======- 0.49

37-72] 35-55 <0.06 0.06-0.16;, >7.8 >4 High------ 0.32
176, 177========- 0-7 18-27 0.6-2.0 0.15-0.17,;7.4-8.4 <2 Low--=~=== 0.43] 5 7 <2
Westhaven 7-45; 18-35 0.2-0.6 0.15-0.19,;7.4-8.4 <2 Moderate 10.49

45-72; 30-50 0.2-0.6 0.17-0.20;7.4-86.4 <2 High--==-- 0.43

72-84 5-15 2,0-6.0 0.07-0.12;7.4-8.4 <2 Low=oe=e== 0.20
178-==mmem——me—ee 0-10; 27-40 0.06-0.2 0.14-0.19,7.9-9.0 4-8 Moderate 0.37; 5 8 <1
Westhaven 10-40; 18-35 0.06-0.2 0.13-0.16;7.9~9.0 4-8 Moderate [0.43

40-60, 30-50 0.06-0.2 0.13-0.16;7.9-9.0 4-8 High~«==-- 0.43
179-=====mmmome 0-10 5-10 2.0-6.0 0.08-0.11;6.1-8.4 <2 Low=~=~==-- 0.20; 5 5 <1l
Whitewolf 10-60 0-5 6.0-20 0.04-0.08:6.1-8.4 <2 Low==w==== 0.20
180==—m—~rmmma e 0~10; 12-18 0.2-0.6 0.05~0.125.6-7.3 >8 Low=====~= 0.49; 1 5 <.5
Youd 10-26 - - - -— il Rttt bt ——

26-60 7-20 0.2-2,0 0.08-0.15,6.6-8.4 <8 Low==mem-- 0.43

* See description of the map unit for composition and

behavior characteristics of the map unit.



["Flooding" and "water table" and terms such as "rare," "brief," "apparent," and "perched" are explained in the text.
< means less than; > means more than.

TABLE 16.--SOIL AND WATER FEATURES

The symbol

Absence of an entry indicates that the feature is not a concern or that data were not

estimated]
Flooding High water table Bedrock Cemented Risk of corrosion
Soil name and Hydro- pan
map symbol logic Frequency Duration [Months ;| Depth Kind [Months ;Depth /Hard- |Depth;Hard- ;Uncoated [Concrete
group ness ness steel
i3 Tn In
10l--—=————===mee— C None--~----- - - 2.0-4.5;Perched Jan-Dec; >60 ;| --- ===, - High==--- High.
Armona
102 B None--=~====- - - 6.0 -—= -—— >60 ;| ——- === | === lHigh----- High.
Avenal
103-=-=—m—mmmmmmme c None~-======- -—= ——- 3.0-4.0,Perched [Jan-Dec, >60 ;| --- === 1§ === High====- High.
Boggs
104-====mmmmmm - A None-====-=- - == >6.0 -—- - >60 | --- === | === jModerate [Low.
Cajon
105, 106~-======== B None--------~ - -—= 6.0 --- - 40-60;Soft === | --= 'Moderate |Low.
Cantua
107-==-—memmmeene D None~--=~~~~ -—= - 6.0 - - 20-40,Soft -=-- } =--- IHigh----- High.
Carollo
108==—=m—mcmeen—an B None-=<====--- - —— >6.0 - -— >60 | --- === | ==- High----- Low.
Corona
109, 110, 11l-===- D None=======- -—- - 6.0 === ——- 7-20Hard === | === |High=-—--- Low.
Delgado
112----==—mmccrce- B None=======- - ——— 6.0 - -—- >60 | === === | === (High----- High.
Excelsior
113=e=-ememccanm= D None--=====~ - ——- >6.0 === - >60 | =--- ===, === jHigh=---- Moderate.
Garces
114%;
Gaviota-====c=c-- D None=-=-==== -—- -— 6.0 -—- ——- 10-20;Hard === | === |Moderate ;Moderate.
Rock outcrop.
115, 116======-=—= b Occasional ,Very long [Jan-Mar;2.5-4.0;Perched ;Jan-Dec; >60 -— -—- --~ High-=--- High.
Gepford
117===mmm—m—m e D Rare----=-=== ——= -— 6.0 ——- i - >60 | =-- -=- | === [High-==-- High.
Goldberg |
118======emrommamm D Rare-------- - -—- 3.0-6.0|Perched jJan-Dec; >60 ;| --- === | === High----- High.
Goldberg
119 C Rare-------- —— — 3.0-4.0 Apparent ;Jan-Dec; >60 -—— - -=- High--=-- Low.
Grangeville
120, 121-========= B None=======- -— - 4.0-6.0Apparent |Jan-Dec; >60 ; --- === | === | High--=-- Low.
Grangeville
I ] ] ) 1 ]
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TABLE 16.--SOIL AND WATER FEATURES--Continued

Flooding High water table Bedrock Cemented Risk of corrosion
Soil name and Hydro- H an
map symbol logic Frequency Duration ;Months Depth Kind  Months ;Depth;Hard- Depth;Hard-  Uncoated ;Concrete
group ness ness steel
o FE Tn o
122, 123-===~m-=== D None--====-- -—= -—- >6.0 -—- - 10-20 Hard === | === High----- Moderate.
Henneke
| T —— ¢ lrare----—--- -l eo 13.0-a.0lperchea lour-aug! 60 | —-- | oo} el nygne—mm- High.
I

Homeland
125=rmmmmmm e D Rare----===-- - -——- 6.0 —— - >60 | --- === ! === High----- High.
Houser
126========c————- D Rare-------- -—- | =T 4.0-6.0,Perched ;Jul-Aug, >60 | =-=-=- === } ~—— High---~- High.
Houser
127, 128========== Cc None-===c—--- - - 6.0 ——- -—- 20-40,Soft === | === ‘High--~--- Low.
Kettleman
120%:

Kettleman-------- c None-====~=~ - -—- 6.0 - - 20-40;Soft === | === High~~--- Low.
Cantua~==~=====-- B None-==-~=-= - -—= 6.0 - - 40-60 Soft === | ——= (Moderate HLow.
130~=~~=-————-=u-- B None--==~--- ——- ——— 6.0 -— ——- >60 | -—- === 1 =-—- High----- High.

Kimberlina
131-----cmmemmm B None-=~====~=~ - - 6.0 -—- -—- >60 | --- ==~ ! -—— [High----- Low.
Kimberlina
132%;
Kimberlina~------ B None--=~=--- -—= -— 6.0 -—- - >60 | --- === ; === | High====- High.
Garces———-——----- D None---~---~-~ --- -—- 6.0 --- -— >60 ; -—- ==~} --- [High----- Moderate.
133«=-—--——mmmmmue B None--=------ -— -—- 6.0 -— - 40-60}Soft === | === |High----- Low.
Kreyenhagen
134---=mmmmemmmm e B None---====- - - 4.0-6.0 Perched Jan-Dec; >60 ; --- --- 7 -—= High----- High.
Lakeside
135 B None--====== -—- - >6.0 -—- —-- >60 | --- -~= | === |High----- High.
Lakeside
136-—=——m===m—mm—e B None--=====- - - 4.0-6.0 ,Perched ;Jan-Dec; >60 ; --- === | ===  High==--- High.
Lakeside
137--==—mmmmm e C None---=---- - -— 3.0-6.0,Perched ;Jul-Aug; >60 ; --- ---, === High-=--- High.
Lemoore
138, 139-===---=-- D None~=~====-~ -—- -— >6.0 ——- -—- >60 | --- === } === |High----- High.
Lethent
140 D Occasional |Brief----- Feb-Apr; >6.0 - -—- >60 ;, ~=-- 10-20;Thin  High~==-= High.
Melga
141, 142, 143----- C None-=-~-=-=- -—= -——- 6.0 -—- -—- 20-40;Soft ===, === {High~==-- Low.
Mercey

[
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TABLE 16.--SOIL AND WATER FEATURES--Continued

Soil name and
map symbol

Hydro-
logic
group

Flooding

High water table

Bedrock

Duration

Months

Depth Kind [Months

Hard-
ness

Depth

Cemented

pan
Depth jHard-

ness

Risk of corrosion

Uncoated [Concrete

steel

145, 146--========
Millsholm

150

156, 157==========
Reefridge

159%:
Rock outcrop.

Dystric Lithic
Xerochrepts.

160%:
Rock outcrop.

Lithic
Torriorthents.

FT

6.0

>6.0

6.0

26.0

26.0

6.0

6.0

>6.0

26.0
4.0-5.0

Perched ,Jan<Dec

6.0

>6.0

>6.0

In

>60
10-20
>60
>60
>60

>60

>60
>60
20-40

>60

>60
40-60'Soft

>60

Low.

Moderate.

Low.

High.

Low.

High.

Low.

Moderate.

Low.

High.

High.

High.

High.
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TABLE 16.--SOIL AND WATER FEATURES~--Continued

n
Flooding High water table H Bedrock Cemented Risk of corrosion ©
Soil name and Hydro- pan
map symbol logic Frequency Duration }Months | Depth Kind Months |Depth]Hard- |Depth]Hard- !Uncoated !Concrete
group ness ness steel
FE n n
16l-=memommmmncoae B None----=-=-- - - >6.0 - — 40-60Soft -== | === |Moderate ,Low.
Sagaser
162-~---—=-c--mem A None===e==-- ——- - 6.0 -— -—= >60 | --- === 1 --=- High===-- Low.
Sandridge
163-=——=====m=moeu D Occasional |Very long [Jan-Mar;4.0-6.0 /Perched }Jan-Dec} >60 | --- --- ; === High----- High.
Tulare |
1Y ——— ' b INone-----—-- --- ---  13.0-4.0!perched lgan-pec! 360 | --- | -o- | o Igigno-mo- High.
Tulare Variant
165-====or——mmmaae C None--==-=== -— -—= >6.0 - —— >60 | -—- === | ==~ IHigh-~--- Moderate.
Twisselman
166====r==mm—ceeee D Rare---~~--- ——- - >6.0 - -—- 260 | =-- === | --- |High===--- High.
Twisselman
167*.
Urban land
168=-==-~o-—mmmm e C Rare-------- - - 2.0-3.0|Perched Jan-Dec; >60 | =--- ===y --= High~---- High.
Vanguard I
169%, 170%: |
Vaquero---=------ D None======u~ -——- - 6.0 -—- -—- 20-40,Soft ==~ ; === |High=---~ High.
Altamont--------~ D None--=----- ——- -— 6.0 -—- ——- 40~60,Soft === | =--- High----- Low.
171%;
Vaquero----=-===- D None-~-—----- —— - 6.0 - -—- 20-40;Soft === | === JHigh--=--- High.
Altamont---~===-- D None---=====~ -—- - 6.0 ~—= -—- 40-60;Soft === 1 === (High-==-- Low.
Millsholm=====-~-~ D None=--===a- - - 6.0 - - 10-20,Hard - -== Moderate ;Moderate.
172, 173-======m—m C None-------—- - -—- 6.0 - ——- 20-40{Soft ~== { === |High=---- Low.
Wadespring
174-----~-mmemm o B None~------- -—- - >6.0 -—- - >60 ; === ~-~ | === |High-----!Low.
Wasco
175-—mmmmm e c Rare-=====-- --- -— 4.0-6.0 Perched ;Jan-Dec; >60 ; --- --- | ——— High----- High.
Westcamp
176, 177--==—=—--~ B None------=-- -—- —-—- >6.0 -—= - >60 | === SO High=---- Moderate.
Westhaven
w
178===—==mmmmmcman C None-~~----=- -—- -—- 6.0 - -—- >60 | --- === === {High====- High. Q.
Westhaven 2]
c
179 A None=-=-===~ -—— --= 6.0 -—- - >60 | -=-- ~== | === High~==-- Low. 5
Whitewolf H =<
1
]




TABLE 16.--SOIL AND WATER FEATURES--Continued

Flooding High water table Bedrock Cemented Risk of corrosion
Soil name and Hydro- pan
map symbol logic Frequency Duration [Months ; Depth Kind !Months ;Depth,Hard- Depth,Hard- Uncoated ;Concrete
group ness ness steel
FE In Tn
180-=====mmme——— D Rare~=====-= -—- —— 6.0 - - >60 | =-- 8-20{Thick (High-==-~ High.
Youd |
1 1

* See description of the map unit for composition and behavior characteristics of the map unit.
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[An asterisk in the first column indicates that the soil is a taxadjunct to the series.
description of those characteristics of the soil that are outside the range of the series)

TABLE 17.--CLASSIFICATION OF THE SOILS

Soil Survey

See text for a

Soil name

Family or higher taxonomic class

Altamont

Carollo
Corona -
Dystric Xerochrepts======-
Delgado -
Excelsior=-====seccrccacaa
Garces -
Gaviota-======e-ccmcconaa-
Gepford -

Grangeville====eecsccccocaa
*Henneke--
Homeland
Houser =
Kettleman
Kimberlina:
Kreyenhagen=====~=caseacae
Lakeside~====ermeccccccccuax
Lemoore ——- -
Lethent======c===

Lithic Torriothents==-----
Melga -——
Mercey
*M{lham-
Millsholm -
Nord ———
Panoche======cecsrcccc—na=
Parkfield Variant-=====c«-
Pitco ——

Rambla
Reefridge- -
Remnoy
Sagaser
Sandridge
Tulare
Tulare Variant---ee=c=c---
Twisselman=======c=caccw.=

Vaquero - -
Wadesprings======c===cce=--
Wasco- -
Westcamp
Westhaven ——-

Whitewolf-=recemccccccaaaa
Youd--~ -

Fine, montmorillonitic, thermic Typic Chromoxererts

Fine-loamy, mixed (calcareous), thermic Fluvaquentic Haplaquolls
Fine-loamy, mixed, thermic Typic Haplargids

Coarse-~loamy, mixed, thermic Typic Salorthids

Mixed, thermic Typic Torripsamments

Coarse~loamy, mixed, nonacid, thermic Typic Torriorthents

Fine, montmorillonitic, thermic Typic Natrargids

Fine-loamy, mixed, thermic Pachic Argixerolls

Dystric Lithic Xerochrepts

Loamy, mixed (calcareous}), thermic Lithic Torriorthents
Coarse-loamy, mixed (calcareous), thermic Typic Torrifluvents
Fine-loamy, mixed, thermic Typic Natrargids

Loamy, mixed, nonacid, thermic Lithic Xerorthents

Fine, montmorillonitic, thermic Vertic Haplaquolls

Fine, montmorillonitic, thermic Typic Natraquolls
Coarse-loamy, mixed, thermic Fluvaquentic Haploxerolls
Clayey-skeletal, serpentinitic, thermic Lithic Argixerolls
Sandy, mixed, thermic Aeric Fluvaquents

Fine, montmorillonitic (calcareous), thermic Vertic Fluvaquents
Fine-loamy, mixed {calcareous), thermic Typic Torriorthents
Coarse~-loamy, mixed (calcareous), thermic Typic Torriorthents
Fine-silty, mixed, thermic Typic Haploxeralfs

Fine-loamy, mixed, thermic Fluvaquentic Haploxerolls
Coarse-loamy, mixed (calcareous), thermic Aeric Haplaquents
Fine, montmorillonitic, thermic Typic Natrargids

Lithic¢ Torriorthents

Fine-silty, mixed, thermic Duric Natrargids

Fine-silty, mixed, thermic Typic Camborthids

Fine~loamy, mixed, thermic Typic Haplargids

Loamy, mixed, thermic Lithic Xerochrepts

Coarse~loamy, mixed, thermic Cumulic Haploxerolls

Fine-loamy, mixed (calcareous), thermic Typic Torriorthents
Fine, montmorillonitic, thermic Vertic Argixerolls

Fine, montmorillonitic, thermic Fluvaquentic Haplaquolls

Sandy over clayey, mixed (calcareous), thermic Typic Fluvaquents
Fine, montmorillonitic, thermic Typic Torrerts

Loamy, mixed, thermic, shallow Typic Nadurargids

Fine-loamy, mixed, thermic Typic Argixerolls

Siliceous, thermic Typic Torripsamments

Fine, montmorillonitic (calcareous), thermic Vertic Haplaquolls
Very fine, montmorillonitic (calcareous), thermic Vertic Haplaquolls
Fine, mixed (calcareous), thermic Typic Torriorthents
Coarse-loamy, mixed (calcareous), thermic Typic Halaquepts
Fine, montmorillonitic, thermic Entic Chromoxererts

Fine-loamy, serpentinitic, thermic Pachic Argixerolls
Coarse-loamy, mixed, nonacid, thermic Typic Torriorthents
Fine-silty, mixed (calcareous), thermic Aeric Fluvaquents
Fine-silty, mixed (calcareous), thermic Typic Torrifluvents
Mixed, thermic Xeric Torripsamments

Loamy, mixed, thermic, shallow Entic Durorthids
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NRCS Accessibility Statement

This document is not accessible by screen-reader software. The Natural
Resources Conservation Service (NRCS) is committed to making its information
accessible to all of its customers and employees. If you are experiencing accessibility
issues and need assistance, please contact our Helpdesk by phone at
1-800-457-3642 or by e-mail at ServiceDesk-FTC@ftc.usda.gov. For assistance with
publications that include maps, graphs, or similar forms of information, you may also
wish to contact our State or local office. You can locate the correct office and phone
number at http://offices.sc.egov.usda.gov/locator/app.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability, and
where applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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