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

for specialists in wildlife management, waste disposal, or pollution control.



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

Major fieldwork for this soil survey was completed in the period 1967-73. Soil
names and descriptions were approved in 1975. Unless otherwise indicated,
statements in the publication refer to conditions in the survey area in 1973. This
survey was made cooperatively by the Soil Conservation Service and the Uni-
versity of California Agricultural Experiment Station. It i1s part of the technical
assistance furnished to the Placer County Resource Conservation District.

Soil maps In this survey may be copied without permission, but any enlarge-
ment of these maps can cause misunderstanding of the detail of mapping and
result in erroneous Interpretations. Enlarged maps do not show small areas of
contrasting soils that could have been shown at a larger mapping scale.
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Preface

The Soil Survey of Placer County, Western Part, contains much information
useful in any land-planning program. Of prime importance are the predictions of
soil behavior for selected land uses. Also highlighted are limitations or hazards
to land uses that are inherent in the soil, improvements needed to overcome
these limitations, and the impact that selected land uses will have on the envi-
ronment.

This soil survey has been prepared for many different users. Farmers,
ranchers, foresters, and agronomists can use it to determine the potential of
the soll and the management practices required for food and fiber production.
Planners, community officials, engineers, developers, builders, and homebuyers
can use it to plan land use, select sites for construction, develop soil resources,
or identify any special practices that may be needed to insure proper perform-
ance. Conservationists, teachers, students, and specialists in recreation, wildlife
management, waste disposal, and pollution control can use the soil survey to
help them understand, protect, and enhance the environment.

Great differences in soil properties can occur even within short distances.
Soils may be seasonally wet or subject to flooding. They may be shallow to
bedrock. They may be too unstable to be used as a foundation for buildings or
roads. Very clayey or wet soils are poorly suited to septic tank absorption
fields. A high water table makes a soil poorly suited to basements or under-
ground 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 kind of soil is shown on detailed soil maps. Each kind of soil in
the survey area is described, and much information I1s given about each soil for
specific uses. Additional information or assistance In using this publication can
be obtained from the local office of the Soil Conservation Service or the Coop-
erative Extension Service.

This soll survey can be useful In the conservation, development, and pro-
ductive use of soil, water, and other resources.
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SOIL SURVEY OF PLACER COUNTY, CALIFORNIA
WESTERN PART

By John H. Rogers, Soil Scientist, Soil Conservation Service

Fieldwork by John H. Rogers, Paul G. Nazar, Harold R. Sketchley, Lynn A. Brittan, George F. Kliewer
Grant M. Kennedy, Thomas M. Ryan, and Charles B. Goudey
Soil Conservation Service

United States Department of Agriculture, Soil Conservation Service, in cooperation with the
University of California Agricultural Experiment Station

PLACER COUNTY, WESTERN PART, is in the east-
central part of California (see map on facing page). Most
of the privately owned land in the county is in the survey
area. The total area is 411,544 acres.

Placer County, Western Part, is bounded by Sacra-
mento and Sutter Counties on the west, the Bear River
on the north, the Tahoe National Forest on the east, and
the Middie Fork of the American River on the south.
Elevations range from about 50 feet in the west to 5,000
feet in the east. Auburn is the county seat, and Rose-
ville, population of about 20,000, the largest city.

Farming is of considerable importance in the survey
area. The main crops in the western third are small
grain, rice, and irrigated pasture. The crops in the central
part are deciduous orchards and irngated pasture. The
acreage used for crops in the central part has been
reduced by urban expansion. Livestock are important in
the western two-thirds of the survey area, where forage
is abundant. Wood crops are produced in the eastern
third of the survey area.

General nature of the county

The following paragraphs contain general information
about Placer County, Western Part. They describe the
physiography, relief, and drainage, the climate, the histo-
ry, the farming, and the water development in the area.

Physiography, relief, and drainage

Placer County, Western Part, is in the eastern part of
the Great Valley of California and in the western part of
the Ceniral Sierra Nevada Mountains. The Great Valley
area is dominantly nearly level to rolling old valley fiil.
The Sierra Nevada area is dominantly steep dipping,
faulted, and folded metamorphic rocks that have been
intruded by several types of igneous rocks. Overlying the

bedrock in many places is a mantle of river gravel and
volcanic debris.

The ascent from the Central Valley is gentle, and the
average slope through a west-to-east transect is about 5
percent. In generai, the trend of the ridges and rock
formations is northwest by southeast. Drainage is gener-
ally toward the southwest. The drainage channels have
cut through geologic formations and followed the west-
ward tilting of the Sierran fault block. The headward
paris of the major streams and rivers are more deeply
gouged by rnver canyons and drainageways than the
rolling foothills, where river cutting is less. Typically, the
folded and faulted areas of metamorphic rocks are steep
and angular, the granitic areas are rounded and smooth
and have a basiniike appearance, and the volcanic areas
are flat topped and smooth.

The survey area is drained mainly by the Middle and
North Forks of the American River and the Bear River.
These rivers join the Sacramento River and flow into the
San Francisco Bay. There are many major perennial
streams in these major drainage areas.

Climate

By Robert Elford, chmatologist for Califorma, National Weather Serv-
ice, US Department of Commerce

Placer County, Western Part, is an area of abundant
sunshine in summer, moderate to heavy precipitation in
winter, and a wide temperature range. The strong flow of
marine ar from the Pacific Ocean in winter results in
heavy precipitc:tion, particularly at intermediate elevations
in the mountains. At high elevations, much of the precipi-
tation falls as snow, providing a water supply that lasts
into summer. Precipitation in summer 1s light and gener-
ally is limited to a few scattered thundershowers at the
highest elevations.

Temperatures range from hot on the terraces of the
Sacramento Valley in summer to very cold in some of
the high mountain areas in midwinter. All of the survey
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area experiences freezing temperatures at some time
during the year.

The Sierra Nevada Range largely determines the cli-
mate of Placer County, Western Part. Differences in ele-
vations affect both temperature and precipitation. On the
western slopes of the mountain, precipitation tends to
increase with increasing elevation up to about 6,000 feet,
but slowly decreases above that level. Temperatures
also decrease with elevation. Some of the valleys, how-
ever, are cooler than the slopes above them at night
because of cold arr drainage.

The average annual air temperature in Placer County,
Western Part, ranges from about 62 degrees F at the
lower elevations to about 55 degrees at the higher ele-
vations toward the east (fig. 1). The average minimum
temperature in January decreases from about 39 de-
grees at the lower elevations to about 27 degrees at the
higher elevations. The average maximum temperature in
July decreases from about 96 degrees at the lower ele-
vations to about 80 degrees at the higher elevations.

The growing season, which Is the interval between the
last temperature of 32 degrees or lower in spring and the
first in fall, ranges from about 180 to 280 days. The
average date of the last freezing temperature in spring is
about the first of March at the lower elevations and
about the end of May at the higher elevations. In fall, the
average date of the first freezing temperature ranges
from the middle of October in the eastern part of the
area 1o the first of December in the western part. The
growing season also is affected by local variations in
terrain and arr drainage. The average Iength of the grow-
Ing season is shown In figure 2.

Precipitation 1n the driest part of the survey area is
about 18 inches. Precipitation increases with increasing
elevation toward the east and averages about 60 inches
per year in the wettest part (fig. 3).

History

The term “placer,” used in Spanish countries, desig-
nates surface mining. The county was formed in April 25,
1851, from parts of Sutter and Yuba Counties. Many
mining communities developed. Auburn, an early mining
camp founded in 1849, became the county seat and a
turnpike and railroad hub. Today it is a modern highway
center.

Farming

The history and development of Placer County started
with the discovery of gold In 1848 near Ophir in Auburn
Ravine. The food needs of the mining population spurred
the growth of agriculture By 1856, about 5,884 acres
was under cultivation As mmning activity later dechned,
substantial acreages were cultivated in the valley and
foothill areas.

SOIL SURVEY

The fruit acreage had reached 35,000 to 40,000 acres
by the mid-1930’s. In recent years this acreage has de-
chned. Currently, fruit plantings cover approximately
6,000 acres, a drop of about 80 percent. This decrease
1s the result iargely of multiple economic factors and a
decline in pear growing that began in 1959-1960.

Livestock and poultry production increased from the
1930’s and now accounts for 50 percent of the farm
income. Deciduous fruits and nuts account for 15 per-
cent, and field crops for 20 percent. Livestock production
Is the chief enterprise. Its boost to the economy Is based
In large part on the use of large acreages that are not
suitable for more Intensive use.

Farming is of considerable importance in the western
half of the survey area. The acreage used for crops in
the central part of this western half has been reduced by
urban expansion. The main crops in the western third of
this area are small grain, rice, and ingated pasture. The
crops In the central part of this western haif are decidu-
ous orchards and irngated pasture. Livestock is pro-
duced throughout the county where forage is available,
but mainly in the western third. Wood crops are pro-
duced in the eastern two-thirds of the survey area.

The irrigated acreage totals about 40,000 acres. About
24,000 of this iotal is irmgated pasture. The potential
acreage that can be irmgated in Placer County I1s about
160,000 acres.

The four areas of greatest potential for Placer County
agriculture are (1) the acreage in apples and walnuts on
the deep Aiken soils at elevations of 2,000 to 3,500 feet,
(2) an expanded and more intensively farmed field and
forage crops industry In the western part of the county,
(8) range improvement and forage production for an ex-
panding livestock industry, and (4) multiple land use of
livestock, timber, Christmas tree production, water, con-
servation, and recreation.

The Placer County Soil Conservation District of
138,772 acres was organized in 1947. Now 1t includes
the entire county

Water development

The development of water in Placer County began with
the discovery of gold. The water was used for ground
sluicing and hydraulic mining for profitable gold recovery.
Large volumes of water were diverted from rivers and
streams and conveyed by ditches to various mining oper-
ations

By the 1880’s the existing mining ditches for irngation
were utilized in orchards. Since then, additional water for
farming has been developed from the four major rnvers in
the county—the Bear River along the northern boundary
of the county, the North and Middle Forks of the Ameri-
can River along the southern part of the county to
Folsom Lake, and the South Fork of the Yuba River. The
Nevada Irngation District and the Pacific Gas and Elec-
tnc Company import 380,000 acre-feet of water through
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the Bowman-Spaulding system. Water exports are
50,000 acre-feet to Nevada County and 1.5 million acre-
feet to the Folsom Powerhouse, the Natomas Water
Company, and the Folsom State Prison.

Sources of available water in Placer County are the
Nevada lIrrigation District, the Pacific Gas and Electric
Company, the South Sutter Water District, the Camp Far
West Irrigation District, the San Juan Suburban Water
District, and the ground water sources Iimited to the
valley area. A future water source will be the Placer
County Water Agency via the Auburn dam.

The State Department of Water Resources projected
annual water requirements for the district area In the
year 2020 are irrigation 140,000 acre-feet, residential
farms 85,000 acre-feet, and urban areas 41,000 acre-
feet.

How this survey was made

Soil scientists made this survey to learn what kinds of
soil are in the survey area, where they are, and how they
can be used. The soll scientists went into the area know-
ing they likely would locate many soils they already knew
something about and perhaps identify some they had
never seen before. They observed the steepness, length,
and shape of slopes; the size of streams and the general
pattern of drainage; the kinds of native plants or crops;
the kinds of rock; and many facts about the soils. They
dug many holes to expose soil profiles. A profile is the
sequence of natural layers, or horizons, in a soil; it ex-
tends from the surface down into the parent material,
which has been changed very little by leaching or by the
action of plant roots.

The soil scientists recorded the characteristics of the
profiles they studied, and they compared those profiles
with others in counties nearby and in places more dis-
tant. Thus, through correlation, they classified and
named the solls according to nationwide, uniform proce-
dures.

After a guirde for classifying and naming the soils was
worked out, the soil scientists drew the boundaries of the
individual solls on aenal photographs. These photo-
graphs show woodlands, buildings, field borders, roads,
and other details that help in drawing boundaries accu-
rately. The soil map at the back of this publication was
prepared from aerial photographs.

The areas shown on a soil map are called soll map
units. Some map units are made up of one kind of soil,
others are made up of two or more kinds of soil, and a
few have Iittle or no soil material at all. Map units are
discussed in the sections “General soil map for broad
land use planning” and “Soll maps for detaled plan-
ning.”

While a soil survey is in progress, samples of solls are
taken as needed for laboratory measurements and for
engineering tests. The solls are field tested, and interpre-

tations of their behavior are modified as necessary
during the course of the survey. New interpretations are
added to meet local needs, mainly through field observa-
tions of different kinds of soil in different uses under
different levels of management. Also, data are assem-
bled from other sources, such as test results, records,
field experience, and information available from state
and local specialists. For example, data on crop yields
under defined practices are assembled from farm rec-
ords and from field or plot experiments on the same
kinds of soil.

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detalled
information then needs to be organized so that it is
readily available to different groups of users, among
them farmers, managers of rangeland and woodland,
engineers, planners, developers and builders, home-
buyers, and those seeking recreation.

General soil map for broad land use
planning

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

The general soll map provides a broad perspective of
the soils and landscapes in the survey area. It provides a
basis for comparing the potential of large areas for gen-
eral kinds of land use. Areas that are, for the most part,
suited to certain kinds of farming or to other land uses
can be identified on the map. Likewise, areas of soils
having properties that are distinctly unfavorable for cer-
tain land uses can be located.

Because of its small scale, the map does not show the
kind of soil at a specific site. Thus, it is not suitable for
planning the management of a farm or field or for select-
ing a site for a road or building or other structure. The
kinds of soil in any one map unit differ from place to
place in slope, depth, stoniness, drainage, or other char-
acteristics that affect their management.

The 12 map units in this survey area have been
grouped into three physiographic regions—terraces and
alluvial bottoms, foothills, and mountainous uplands.
Each group and its map units are described on the
pages that follow.

Soils on terraces and alluvial bottoms

The five map units in this group, about 30 percent of
the survey area, are on terraces and alluvial bottoms in



the western third of the area. Most of the terrace soils
are well drained, are moderately deep to deep over a
claypan or hardpan, and have a sandy loam or loam
surface layer and a dense clay subsoil. The soils on
alluvial bottoms are very deep. They have a sandy loam
or loam surface layer and a sandy loam to clay subsoil.

Elevations range from 50 to 250 feet. The average
annual precipitation ranges from 14 to 25 inches. The
average annual air temperature is about 62 degrees F.
The average frost-free season is 260 to 285 days.

These units are used mostly for annual range and
winter grain. Some areas are used for irrigated pasture
and rice.

1. San Joaquin-Cometa

Undulating, moderately deep and deep, well drained soils
that have a dense clay subsoil: on terraces

Most of this unit is north of Auburn Ravine and west of
Lincoln. The soils formed in alluvium from mixed but
predominantly granitic alluvium. In much of the unit, they
are moderately deep over a hardpan. Slopes are 1 to 5
percent. The plant cover is annual grasses and forbs.
Elevations range from 50 to 200 feet.

This unit makes up about 7 percent of the survey area.
It 1s about 45 percent San Joaquin soils, 30 percent
Cometa soils, and 25 percent Alamo, Fiddyment, Kilaga,
and Ramona soils and Xerofluvents, hardpan substra-
tum.

San Joaquin soils are moderately deep over a hard-
pan. The surface layer I1s reddish yellow sandy loam. The
subsoil is reddish yellow and yellowish red dense clay
underlain at about 35 inches by a silica indurated pan.
Depth to the dense clay is 12 to 24 inches.

Cometa soils are deep over compacted sediments.
The surface layer is brown sandy loam. The subsoil is
brown dense clay. Depth to the dense clay is 10 to 22
inches. At a depth of about 24 inches is compacted
sandy loam.

This unit is used mostly for winter grain and annual
range. Small areas are used for irrigated pasture and
rice.

2. Fiddyment-Cometa-Kaseberg

Undulating to rolling, deep to shallow, well drained soils
that are underlain by siltstone; on terraces

Most of this map unit is south of Auburn Ravine and
west of State Route 65. The Cometa soils formed in
mixed but predominantly granitic alluvium deposited over
some of the siltstone from which the Fiddyment and
Kaseberg soils were dernved. Fiddyment and Kaseberg
soils are shallow to moderately deep over a hardpan.
Slopes are 1 to 9 percent. The plant cover is annual
grasses and forbs. Elevations range from 50 to 200 feet.

This unit makes up about 11 percent of the survey
area. It is about 40 percent Fiddyment soils, 30 percent
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Cometa soils, 10 percent Kaseberg soils, and 20 percent
Alamo, Ramona, and San Joaquin soils.

Fiddyment soils are moderately deep over a hardpan.
The surface layer is light yellowish brown loam. The
subsoil is brown and yellowish brown dense clay loam
underlain at about 28 inches by a silica indurated hard-
pan. Depth to the dense clay loam is 12 to 22 inches.
Depth to the indurated hardpan is 20 to 37 inches.

Cometa soils are deep. The surface layer is brown
sandy loam. The subsoil is brown dense clay. Depth to
the dense clay is 10 to 22 inches. At a depth of about 24
inches is compacted sandy loam.

Kaseberg soils are shallow over a hardpan. The sur-
face layer is light brownish gray loam. The subsoll is pale
brown loam over light gray siit loam. Depth to the silica
indurated siltstone is 10 to 20 inches.

This unit is used mostly for winter grain and annual
range. Small areas are used for irrigated pasture and
rice.

3. Cometa-Ramona

Undulating, deep and very deep, well drained soils; on
terraces

This map unit occurs as narrow bands in the Lincoln
and Roseville areas. The soils formed in mixed but pre-
dominantly granitic alluvium. The Ramona soils formed in
younger alluvium that overlies the Cometa soils as
ridges. Slopes are 1 to 9 percent. The plant cover I1s
annual grasses, forbs, and scattered oak. Elevations
range from 75 to 200 feet.

This unit makes up about 4 percent of the survey area.
it is about 45 percent Cometa soils, 30 percent Ramona
soils, and 25 percent Alamo, Fiddyment, Kilaga, and San
Joaquin soils.

Cometa soils are deep. The surface layer is brown
sandy loam. The subsoil is brown dense clay. Depth to
the dense clay is 10 to 22 inches. At a depth of about 24
inches is compacted sandy loam.

Ramona soils are very deep. The surface layer is
brown sandy loam and light brown loam. The subsoll is
mixed reddish yellow and yellowish red sandy clay loam
over reddish yellow gravelly sandy loam.

This unit is used mostly for winter grain. Some areas
are used for irrigated crops, orchards, and pasture.

4. Xerofluvents-Kilaga-Ramona

Nearly level, very deep, well drained to somewhat poorly
drained soils, on alluvial bottoms

This map unit is mainly along Auburn Ravine, Coon
Creek, and the Bear River. The soils formed in very deep
aliuvium derived from mixed sources. Slopes are 0 to 2
percent. The plant cover is annual grasses, forbs, cot-
tonwood, willow, and oak. Elevations range from 50 to
200 feet.
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This unit makes up about 5 percent of the survey area.
It is about 40 percent Xerofluvents, 30 percent Kilaga
soils, 10 percent Ramona soils, and 20 percent mainly
Alamo, Cometa, and San Joaquin soils and Riverwash.

Xerofluvents are moderately well drained or somewhat
poorly drained and are subject to occasional to frequent
flooding. They vary in texture from sands to clay loams
and in places are gravelly.

Kilaga soils are very deep and well drained. The sur-
face layer is strong brown loam. The subsoil is reddish
brown clay loam and clay.

Ramona soils are very deep and well drained. The
surface layer is brown sandy loam and light brown loam.
The subsoil 1s mixed reddish yellow and yellowish red
sandy clay loam over reddish yellow gravelly sandy loam.

This unit 1Is used mostly for irngated crops and pasture.
Some areas, particularly those adjacent to streams and
rivers, are subject to occasional to frequent fiooding.

5. Redding-Corning

Unaulating to rolling, moderately deep and very deep,
well drained soils that have a dense clay subsoil; on high
terraces

This map unit 1s near Sherndan. The soils formed in old
gravelly alluvium from mixed sources. In many places,
they are moderately deep over a silica indurated hard-
pan. Slopes are 2 to 15 percent. The plant cover Is
annual grasses and forbs. Elevations range from 100 to
240 feet.

This unit makes up 3 percent of the survey area. It is
about 85 percent Redding and Corning solls and 15
percent Cometa, Fiddyment, and San Joaquin sails.

Redding soils are moderately deep over a claypan and
indurated sediment. The surface layer is strong brown
gravelly loam. The subsoil 1s reddish brown dense clay
underlain at 28 inches by a silica indurated pan. Depth to
the dense clay is 10 to 17 inches.

Corning solls are very deep. The surface layer is red-
dish brown gravelly loam. The subsoil Is red dense clay
underlain by strong brown clay ioam. Depth to the dense
clay is 12 to 22 inches.

This unit 1s used mostly for annual range. Some areas
are used for winter grain and irrigated pasture.

Soils on foothills

The three units in this group, about 36 percent of the
Placer survey area, are undulating to very steep uplands
In the central third of the area. They are somewhat
excessively drained to well drained gravelly coarse sandy
loams to silt loams

Elevations range from 200 to 1,600 feet. The average
annual precipitation ranges from 18 to 36 inches The
average annual air temperature ranges from 60 to 62
degrees F. The average frost-free season is between
230 and 270 days.

These units are used mostly for annual range. Some
of the acreage in orchards in the Loomis Basin ts being
converted to rural ranchettes. Also, some of the acreage
is irrigated pasture.

6. Exchequer-Inks

Undulating to steep, well drained and somewhat exces-
sively drained soils that are shallow over volcanic rock

Most of this map unit 1Is on ndges near Newcastle,
Roseville, and Lincoln. The soils formed in cobbly materi-
al weathered from andesitic conglomerate and breccia.
Slopes are 2 to 50 percent. The plant cover i1s annual
grasses, blue oak, and live oak. Elevations range from
100 to 1,200 feet.

This unit makes up about 6 percent of the survey area.
It 1s about 45 percent Exchequer soils, 25 percent Inks
solls, and 30 percent the Alamo variant, Andregg, Caper-
ton, and Inks variant soils and Rock outcrop.

Exchequer soils are somewhat excessively drained.
They are brown very stony loams and cobbly loams 8 to
20 inches deep over hard andesitic breccia.

Inks solls are well drained. The surface layer is yellow-
1sh brown cobbly loam. The subsoil is brown very cobbly
loam underlain at 12 to 20 inches by andesitic conglom-
erate.

This unit 1s used mainly for annual range. A few areas
are used for irrigated pasture and deciduous orchards.

7. Andregg-Caperton-Sierra

Undulating to steep, well drained and somewhat exces-
sively drained soils that are deep to shallow over granitic
rock

Most of this map unit 1s In the Loomis Basin. The soils
formed in matenal weathered from granitic rock. Slopes
are 2 to 50 percent. The plant cover I1s annual grasses
and blue and live oak. Elevations range from 200 to
1,000 feet.

This unit makes up about 15 percent of the survey
area. It 1s about 50 percent Andregg soils, 20 percent
Caperton soils, 10 percent Sierra soils, and 20 percent
Shenandoah soils and Rock outcrop.

Andregg soils are moderately deep and well drained.
The surface layer is grayish brown coarse sandy loam.
The subsoil is pale brown coarse sandy loam that is
underlain at a depth of 24 to 40 inches by weathered
granitic rock.

Caperton sois are shallow and somewhat excessively
drained. The surface layer is dominantly grayish brown
gravelly coarse sandy loam. The underlying material is
pale brown gravelly coarse sandy loam that 1s underiain
at a depth of 8 to 20 inches by weathered granitic rock.

Sierra solls are deep and well drained. The surface
layer 1s dark grayish brown and brown sandy loam. The
subsoil is yellowish red and red sandy clay loam and



clay loam that is underlain at a depth of 40 to 80 inches
by weathered granitic rock.

This unit is used mostly for deciduous orchards and
irrigated pasture. Many of the orchards are being subdi-
vided into rural ranchettes.

8. Auburn-Sobrante

Undulating to very steep, well drained soils that are shal-
low or moderately deep over metamorphic rock

Most of this map unit occurs as a wide belt from
Auburn northwest to Camp Far West Reservoir. The soils
formed in material weathered from metabasic and meta-
sedimentary rock. Slopes are 2 to 70 percent. The plant
cover is annual grasses, oak, and scattered brush and
pine. Elevations range from 200 to 1,600 feet.

This unit makes up about 15 percent of the survey
area. It is about 55 percent Auburn soils, 20 percent
Sobrante soils, and 25 percent Argonaut and Boomer
soils and Rock outcrop.

Auburn solls are shallow and well drained. The surface
layer is strong brown silt loam. The subsoll is yellowish
red silt loam that is underlain at a depth of 12 to 28
inches by partly weathered basic schist.

Sobrante soils are moderately deep and well drained.
The surface layer is yellowish red silt loam. The subsoil
is yellowish red heavy loam that is underlain at 22 to 40
inches by hard basic schist.

This unit is used mostly for annual range, watershed,
and habitat for wildlife. Some areas are used for irngated
pasture and orchards.

Soils on mountainous uplands

The four map units in this group, about 34 percent of
the Placer survey area, are undulating to very steep
uplands in the eastern third of the area. They are well
drained sandy loams and loams.

Elevations range from 1,200 to 5,300 feet. The aver-
age annual precipitation ranges from 35 to 60 inches,
some of which falls as snow. The average annual air
temperature ranges from 50 to 59 degrees F. The aver-
age frost-free season is between 130 and 250 days.

These units are used mostly for timber production or
watershed. A few areas are used for irrigated pasture
and orchards.

9. Mariposa-Josephine-Sites

Undulating to steep, well drained soils that are shallow
to deep over metamorphic rock

This map unit occurs throughout the eastern third of
the survey area. The soils formed in material weathered
from metamorphic rock. Because of the vertical uplifting
of the parent rock, its mixed mineralogy, and the varying
degree of metamorphism, these soils are highly variable
within short horizontal distances. Slopes are 2 to 50
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percent. The plant cover is conifer-hardwood forest and
scattered brush. Elevations range from 1,500 to 4,500
feet.

This unit makes up about 16 percent of the survey
area. It is about 40 percent Mariposa soils, 30 percent
Josephine soils, 15 percent Sites soils, and 15 percent
Boomer and Boomer variant soils and Rock outcrop.

Mariposa soils are shallow to moderately deep. The
surface layer is brown gravelly loam. The subsoil is red-
dish yellow gravelly clay loam that is underlain at 15 to
35 inches by fractured slate.

Josephine soils are deep. The surface layer is brown
and dark reddish brown loam. The subsoil is reddish
yellow clay loam that is underlain at 40 to more than 60
inches by weathered slate.

Sites soils are deep. The surface layer is dark reddish
brown loam. The subsaoil is red clay that is underlain at
40 to more than 60 inches by soft schistose.

This unit is used mainly for timber production. Some
areas have been cleared and are used for orchards.

10. Maymen-Mariposa

Hilly to very steep, well drained and somewhat exces-
sively drained soils that are shallow or moderately degp
over metamorphic rock

This map unit is on the canyons of major drain-
ageways in the eastern third of the survey area. The
soils formed in material weathered from hard metamor-
phic rock. Slopes are 30 to 70 percent. The plant cover
is brush and scattered stunted conifer and hardwood.
Elevations range from 1,200 to 3,500 feet.

This unit makes up about 8 percent of the survey area.
it is about 50 percent Maymen soils, 25 percent Mari-
posa soils, and 25 percent Rock outcrop and Josephine
solls.

Maymen soils are shallow and somewhat excessively
drained. They are brown and yellowish brown gravelly
loams that are underlain at 8 to 20 inches by hard slate.

Mariposa solls are shallow to moderately deep and
well drained. The surface layer is brown gravelly loam.
The subsoil is reddish yellow gravelly clay loam that is
underiain at 15 to 35 inches by fractured slate.

This unit is used for watershed.

11. Cohasset-Aiken-McCarthy

Undulating fo steep, well drained soils that are moder-
ately deep to very deep over volcanic rock

Most of this map unit occurs as three broad ndges in
the eastern part of the survey area—the Dutch Flat-Alta,
the lowa Hill, and the Foresthill areas. The soils formed
in material weathered from andesitic conglomerate. They
are on broad, sloping, tabular ridges with steep side
slopes. Slopes are 2 to 50 percent. The Aiken and most
of the Cohasset soils are on the ridges. The McCarthy
and the rest of the Cohasset soils are on the side
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slopes. The plant cover is conifer-hardwood forest. Ele-
vations range from 2,000 to 5,300 feet.

This unit makes up about 9 percent of the survey area.
It is about 40 percent Cohasset soils, 30 percent Aiken
soils, 20 percent McCarthy soils, and 10 percent Horse-
shoe and Iron Mountain soils.

Cohasset soils are deep. The surface layer is dark
brown cobbly loam. The subsoil is yellowish red and
strong brown cobbly clay loam that is underlain at 40 to
more than 80 inches by weathered andesitic conglomer-
ate.

Aiken soils are very deep. The surface layer is brown
and yellowish red loam. The subsoil is yellowish red clay
loam and red clay that is underlain at 60 to 94 inches by
weathered andesitic conglomerate.

McCarthy soils are moderately deep. The surface layer
is brown cobbly sandy loam. The subsoil is strong brown
and reddish yellow very cobbly sandy loam that is under-
lain at 22 to 40 inches by andesitic conglomerate.

This unit is used mainly for timber production.

12. Dubakella-Rock outcrop

Roliing to steep, well drained soils that are moderately
deep over serpentine; also Rock outcrop

This map unit occurs as small scattered tracts
throughout the eastern half of the survey area. Slopes
are 9 to 50 percent. The plant cover is sparse brush and
digger pine. Elevations range from 1,200 to 4,000 feet.

This unit makes up about 1 percent of the survey area.
It is about 50 percent Dubakella soils, 40 percent Rock
outcrop, and 10 percent Henneke soils, which occur as
two small tracts north of Auburn.

Dubakella soils are moderately deep. The surface
layer is reddish brown very stony loam. The subsoll is
brown cobbly clay underlain at 21 to 33 inches by ser-
pentine rock.

Rock outcrop consists of areas of hard serpentine and
other ultrabasic rock formations. Rock outcrop and
stones cover 50 to 90 percent of the surface. There is a
thin mantle of soil material in crevices.

This unit is used mainly for watershed. Some areas
provide a source of rock for roads. In other areas the
rock is mined for chrome.

Soil maps for detailed planning

The map units shown on the detailed soil maps at the
back of this publication represent the kinds of soil In the
survey area. They are described in this section. The
descriptions together with the soill maps can be useful in
determining the potential of a soil and in managing it for
food and fiber production; in planning land use and de-
veloping soll resources; and in enhancing, protecting,
and preserving the environment. More information for

each map unit, or soil, is given in the section “Use and
management of the soils.”

Preceding the name of each map unit is the symbol
that identifies the soil on the detailed soil maps. Each
soil description includes general facts about the soil and
a brief description of the soll profile. In each description,
the principal hazards and limitations are indicated, and
the management concerns and practices needed are
discussed.

The map units on the detailed soil maps represent an
area on the landscape made up mostly of the soil or
soils for which the unit is named. Most of the delinea-
tions shown on the detailed soll map are phases of soil
series.

Soils that have a profile that is almost alike make up a
soil series. Except for allowable differences in texture of
the surface layer or of the underlying substratum, all the
soils of a series have major horizons that are similar in
composition, thickness, and arrangement in the profile. A
soil series commonly is named for a town or geographic
feature near the place where a soil of that series was
first observed and mapped.

Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope, ero-
sion, stoniness, salinity, wetness, or other characteristics
that affect their use. On the basis of such differences, a
soil series is divided into phases. The name of a soif
phase commonly indicates a feature that affects use or
management. For example, Aiken loam, 2 to 9 percent
slopes, is one of several phases within the Aiken series.

Some map units are made up of two or more domimant
kinds of soil. Such map units are called soil complexes
and undifferentiated groups.

A soil complex consists of areas of two or more soils
that are so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each area
includes some of each of the two or more dominant
soils, and the pattern and proportion are somewhat simi-
lar in all areas. Alamo-Fiddyment complex is an example.

An undifferentiated group is made up of two or more
soils that could be mapped individually but are mapped
as one unit because there is little value in separating
them. The pattern and proportion of the soils are not
uniform. An area shown on the map has at least one of
the dominant (named) soils or may have all of them.
Redding and Corning gravelly loams is an undifferentiat-
ed group In this survey area.

Most map units include small, scattered areas of soils
other than those that appear in the name of the map
unit. Some of these soils have properties that differ sub-
stantially from those of the dominant soil or soils and
thus could significantly affect use and management of
the map unit. These soils are described in the descrip-
tion of each map unit. Some of the more unusual or
strongly contrasting soils that are included are identified
by a special symbol on the soil map.



Most mapped areas include places that have little or
no soil material and support little or no vegetation. Such
places are called miscellaneous areas; they are delineat-
ed on the soil map and given descriptive names. River-
wash is an example. Some of these areas are too small
to be delineated and are identified by a special symbol
on the soil map.

Not all units in the survey area have been mapped
with the same degree of precision. Broadly defined units
indicated by an asterisk, are likely to be larger and to
vary more in composition than units mapped in greater
detail. Composition has been controlled well enough,
however, for the expected use of the soils.

The acreage and proportionate extent of each map
unit are given in table 1, and additional information on
properties, limitations, capabilities, and potentials for
many soil uses is given for each kind of soil in other
tables In this survey. (See “Summary of tables.”) Many
of the terms used in describing soils are defined in the
Glossary.

Soil descriptions

The management described in each map unit repre-
sents the optimum level of management in the area.
Optimum management is that level of management
under which the highest possible yields are obtained.

100—Aiken loam, 2 to 9 percent slopes. This is a
very deep, well drained soil underiain by weathered an-
desitic rock. It formed in residuum on long, broad volcan-
ic ridges at elevations of 2,000 to 4,000 feet. The aver-
age annual precipitation, some of which falls as snow,
ranges from 40 to 60 inches. The average annual air
temperature is about 57 degrees F. The average frost-
free season is between 200 to 250 days. Natural vegeta-
tion is conifer-hardwood forest.

About 8 percent of the acreage is included areas of
Cohasset loam, 5 percent McCarthy cobbly sandy loam,
and 3 percent Horseshoe graveily loam.

Typically, the surface layer of this Aiken soil is brown
and yellowish red loam about 21 inches thick. The upper
27 inches of the subsoil 1s yellowish red clay loam. The
lower part to a depth of 86 inches is red clay.

Permeability is moderately slow. The available water
capacity is 9.0 to 10.5 inches. The effective rooting
depth is 60 inches or more. Surface runoff is medium.
The hazard of erosion is slight.

Most areas are used for wood crops. A few areas
where water is availabie for irrigation are used for irngat-
ed pasture and for apple and pear orchards. Selected
varieties of grapes are also grown. The orchards are
planted below elevations of 3,500 feet to help reduce
crop losses resulting from freezes late in spring. Some
areas provide homesites.

Erosion can be controlled by tilling across the slope
and by using cover crops in orchards in winter. To avoid
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compaction, this soil should not be cultivated or have
equipment moved across it when wet. Sprinklers should
be used in irrigating.

Wimmera 62 ryegrass, Blando bromegrass, or Cuca-
monga bromegrass provide a satisfactory cover crop in
orchards. The annual cover should set seed before it is
disked or mowed.

In pear orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
nial permanent sod cover is low growing legumes and
perennial grasses, such as white Dutch clover, Salina
strawberry clover, and Pomar orchardgrass. It should be
mowed in spring and summer through fruit harvest. No
legumes should be used in a cover crop in apple or-
chards.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is broadleaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Apples and pears
may need small applications of zinc, magnesium, and
boron. In orchards under permanent cover, fertilizer rates
are generally increased by about 50 percent.

On pasture and in apple and pear orchards, irrigation
water is applied by sprinklers at a rate of 0.25 to 0.35
inch per hour. A total of 3.5 to 5.5 inches of water is
applied at each irrigation. The frequency of irrigation is
every 10 to 14 days during July and August. Approxi-
mately 3 1/2 acre-feet of water is used annually.

This Aiken soil is one of the best soils in the area for
ponderosa pine production. It is suited to highly intensive
management, It is capable of producing about 152 cubic
feet, or 947 board feet (International rule), per acre an-
nually of merchantable timber from a fully stocked, even-
aged stand of 70 years. Conventional methods can be
used in tree harvest, but their use may be restricted in
winter. Reforestation after harvest must be managed to
reduce competition from undesirable understory plants.
Christmas trees are well suited to this soil. Intensive
pruning is needed to reduce excessive growth between
whorls.

Orchard and pasture areas have good potential as
habitat for California quail, mourning dove, and band-
tailed pigeon. Forested areas provide habitat for black-
talled deer, black bear, gray squirrel, and wild turkey. To
encourage wildlife populations, shrub hedgerows can be
established along fence lines, roadsides, and stream-
banks to provide needed cover and nesting areas. Pro-
tective strip planting of grain provides food. Deer present
serious depredation problems in orchards and vineyards.

The construction of vacation homes is increasing on
this Aiken soil. The major limitations to urban use are the
moderately slow permeabllity of the subsoil, the shrink-
swell potential of the subsoii, and the limited ability of
the soil to support a load. Dwelling and road construction
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can be designed to offset most of these limitations.
Septic tank absorption fields may not function properly
during periods of rain or heavy use because of the mod-
erately slow permeability.

Capability units Ile-1(22) irrigated, 1lle-1(22) nonirrigat-
ed; Storie index 69.

101—Aiken loam, 9 to 15 percent slopes. This is a
very deep, well drained soil underlain by weathered an-
desitic rock. It formed in residuum on volcanic ridges at
elevations of 2,000 to 4,000 feet. The average annual
precipitation, some of which falls as snow, ranges from
40 to 60 inches. The average annual air temperature is
about 56 degrees F. The average frost-free season is
between 200 and 250 days. Natural vegetation is coni-
fer-hardwood forest.

About 10 percent of the acreage is included areas of
Cohasset loam, and 8 percent McCarthy cobbly sandy
loam.

Typically, the surface layer of this Aiken soil is brown
and yellowish red loam about 21 inches thick. The upper
27 inches of the subsoll is yellowish red clay loam. The
lower part to a depth of 86 inches is red clay.

Permeability is moderately slow. The available water
capacity is 9.0 to 10.5 inches. The effective rooting
depth is 60 inches or more. Runoff is medium. The
hazard of erosion is moderate when the soil is bare.

Most areas are used for wood crops. A few areas
where water is available for irrigation are used for irrigat-
ed pasture and for apple and pear orchards. Selected
varieties of grapes are also grown. The orchards are
planted below elevations of 3,500 feet to help reduce
crop losses resulting from freezes late in spring. Some
areas provide homesites.

Erosion can be controlled by tilling across the slope
and by using cover crops in orchards in winter. Cultiva-
tion should be limited to the control of weeds. To avoid
compaction, this soil should not be cultivated or have
equipment moved across it when wet. Sprinklers should
be used in irrigating.

Wimmera 62 ryegrass, Blando bromegrass, or Cuca-
monga bromegrass provide a satisfactory cover crop in
orchards. The annual cover should set seed before it is
disked or mowed.

In pear orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
nial permanent sod cover is low growing legumes and
perennial grasses, such as white Dutch clover, Salina
sirawberry clover, and Pomar orchardgrass. It should be
mowed in spring and summer through fruit harvest. No
legumes should be used in a cover crop in apple or-
chards.

Imgated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is broadleaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Apples and pears
may need small applications of zin¢, magnesium, and
boron. In orchards under permanent cover, fertilizer rates
are generally increased by about 50 percent.

On pasture and in apple and pear orchards, irrigation
water is applied by sprinklers at a rate of 0.25 to 0.35
inch per hour. A total of 3.5 to 5.5 inches of water is
applied at each irrigation. The frequency of irrigation is
every 10 to 14 days during July and August. Approxi-
mately 3 1/2 acre-feet of water is used annually.

This Aiken soil is one of the best soils in the area for
ponderosa pine production. It is suited to highly intensive
management. It is capable of producing about 152 cubic
feet, or 947 board feet (International rule), per acre an-
nually of merchantable timber from a fully stocked, even-
aged stand of 70 years. Conventional methods can be
used in tree harvest, but their use may be restricted in
winter. Reforestation after harvest must be managed to
reduce competition from undesirable understory plants.
Christmas trees are well suited to this soil. Intensive
pruning is needed to reduce excessive growth between
whorls.

Orchard and pasture areas have good potential as
habitat for California quail, mourning dove, and band-
tailed pigeon. Forested areas provide habitat for black-
tailed deer, black bear, gray squirrel, and wild turkey. To
encourage wildlife population, shrub hedgerows can be
established along fence lines, roadsides, and stream-
banks to provide needed cover and nesting areas. Pro-
tective strip planting of grain provides food. Deer present
serious depredation problems in orchards and vineyards.

The construction of vacation homes is increasing on
this Aiken soil. The major limitations to urban use are the
moderately slow permeability of the subsoil, the shrink-
swell potential of the subsoil, the slope, and the limited
ability to support a load. Dwelling and road construction
can be designed to offset most of these limitations.
Septic tank absorption fields may not function properly
during periods of rain or heavy use because of the mod-
erately slow permeability.

Capability unit llle-1(22) irrigated and nonirrigated;
Storie index 61.

102—Aiken cobbly loam, 2 to 15 percent slopes.
This is a very deep, well drained cobbly soil underlain by
weathered andesitic rock. It formed in residuum on long,
broad volcanic ridges and side slopes at elevations of
2,000 to 4,000 feet. The average annual precipitation,
some of which falls as snow, ranges from 40 to 60
inches. The average annual air temperature is about 56
degrees F. The average frost-free season is between
200 and 250 days. Natural vegetation is conifer-hard-
wood forest.

About 8 percent of the acreage is included areas of
Cohasset cobbly loam, 5 percent McCarthy cobbly sandy
loam, and 3 percent Horseshoe gravelly loam.
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Typically, the surface layer of this Aiken soil is brown
and yellowish red cobbly loam about 21 inches thick.
The upper 27 inches of the subsoil is yellowish red
cobbly clay loam. The lower part to a depth of 86 inches
is red cobbly clay.

Permeability is moderately slow. The available water
capacity is 8.0 to 10.0 inches. The effective rooting
depth is 60 inches or more. Surface runoff is medium.
The hazard of erosion is moderate.

Most areas are used for wood crops. A few areas
where water is available for irrigation are used for irrigat-
ed pasture and for apple and pear orchards. Selected
varieties of grapes are also grown. The orchards are
planted below elevations of 3,500 feet to help reduce
crop losses resulting from freezes late in spring. Some
areas provide homesites.

Erosion can be controlled by tilling across the slope
and using cover crops in orchards in winter. Cultivation
should be limited to the control of weeds. Cobbles make
cultivation difficult. To avoid compaction, this soil should
not be cultivated or have equipment moved across it
when wet. Sprinklers should be used in irrigating.

Wimmera 62 ryegrass, Blando bromegrass, or Cuca-
monga bromegrass provide satisfactory cover crop in
orchards. The annual cover should set seed before it is
disked or mowed.

In pear orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
nial permanent sod cover should consist of low growing
legumes and perennial grasses, such as white Dutch
clover, Salina strawberry clover, and Pomar orchard-
grass. It should be mowed in spring and summer through
fruit harvest. No legumes should be used In a cover crop
in apple orchards.

Irrigated pasture can be a combination of legumes and
grasses planted in a well-prepared seedbed. A typical
seed mixture is broadleaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture shouid be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Apples and pears
may need smali applications of zinc, magnesium, and
boron. In orchards under permanent cover, fertilizer rates
are generally increased by about 50 percent.

On pasture and in apple and pear orchards, irngation
water is applied by sprinkler at a rate of 0.25 to 0.35 inch
per hour. A total of 3.5 to 5.5 inches of water is applied
at each irrigation. The frequency of irrigation is every 10
to 14 days during July and August. Approximately 3 1/2
acre-feet of water is used annually.

This Aiken soit is one of the best soils in the area for
ponderosa pine production. It is suited to highly intensive
management. The cobbles do not resirict tree growth.
This soil is capable of producing about 152 cubic feet, or
947 board feet (International rule), per acre annually of
merchantable timber from a fully stocked, even-aged
stand of 70 years. Conventional methods can be used in
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tree harvest, but their use may be restricted in winter.
Reforestation after harvest must be managed to reduce
competition from undesirable understory plants. Christ-
mas trees are well suited to this soil. Intensive pruning Is
needed to reduce excessive growth between whorls.

Orchard and pasture areas have good potential as
habitat for California quail, mourning dove, and band-
tailed pigeon. Forested areas provide habitat for black-
tailed deer, black bear, gray squirrel, and wild turkey. To
encourage wildlife production, shrub hedgerows can be
established along fence lines, roadsides, and stream-
banks to provide needed cover and nesting areas. Pro-
tective strip planting of grain provides food. Deer present
serious depredation problems in orchards and vineyards.

The construction of vacation homes Is increasing on
this Aiken soil. The major limitations to urban use are the
moderately slow permeability of the subsoil, the shrink-
swell potential of the subsoil, the slope, and the limited
ability of the soil to support a load. Dwelling and road
construction can be designed to offset most of these
limitations. Septic tank absorption fields may not function
properly during periods of rain or heavy use because of
the moderately slow permeabillity.

Capability unit Ille-7(22) irrigated and nonirrigated;
Storie index 46.

103—Aiken cobbly loam, 15 to 30 percent slopes.
This is a very deep, moderately steep, well drained
cobbly soil underlain by weathered andesitic rock. It
formed in residuum on the sides of volcanic ridges. Ele-
vations are 2,000 to 4,000 feet. The average annual
precipitation, some of which falls as snow, ranges from
40 to 60 inches. The average annual air temperature is
about 56 degrees F. The average frost-free season is
between 150 and 225 days. Natural vegetation is coni-
fer-hardwood forest.

About 15 percent of the acreage 1s included areas of
Cohasset cobbly loam, and 10 percent McCarthy cobbly
sandy loam. This unit also includes small scattered areas
of Iron Mountain cobbly sandy loam.

Typically, the surface layer of this Aiken soil 1s brown
and yellowish red cobbly loam about 21 inches thick.
The upper 27 inches of the subsoll 1s yellowish red
cobbly clay loam. The lower part to a depth of 86 inches
is red cobbly clay.

Permeability is moderately slow. The available water
capacity 1s 8.0 to 10.0 inches. The effective rooting
depth is 60 inches or more. Surface runoff I1s rapid. The
hazard of erosion is moderate or high.

Most areas are used for wood crops. A few areas
where water is available for irrigation are used for irrigat-
ed pasture and for apple and pear orchards. Selected
varieties of grapes are also grown. The orchards are
planted beiow elevations of 3,500 feet to help reduce
crop losses resulting from freezes late in spring. Some
areas provide homesites.



PLACER COUNTY, CALIFORNIA, WESTERN PART

Erosion can be controlled by using permanent cover in
orchards. Cultivation to establish permanent cover
should be across the slope. Orchards should be planted
and worked across the slope. To avoid compaction, this
soil should not be worked when wet. Cobbles and slope
make cuitivation difficult. Sprinklers should be used in
irrigating.

In pear orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
nial permanent sod cover is low growing legumes and
perennial grasses, such as white Dutch clover, Salina
strawberry clover, and Pomar orchardgrass. It should be
mowed in spring and summer through fruit harvest. No
legumes should be used in a cover crop in apple or-
chards.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is broadleaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Apples and pears
may need small applications of zinc, magnesium, and
boron. In orchards under permanent cover, fertilizer rates
are generally increased by about 50 percent.

On pasture and in apple and pear orchards, irrigation
water is applied by sprinklers at a rate of 0.25 to 0.35
inch per hour. A total of 3.5 to 5.5 inches of water is
applied at each irrigation. The frequency of irrigation is
every 10 to 14 days during July and August. Approxi-
mately 3 1/2 acre-feet of water is used annually.

This Aiken soll is one of the best soils in the area for
ponderosa pine production. It is suited to highly intensive
management. The cobbles do not restrict tree growth.
This soil is capable of producing about 152 cubic feet, or
947 board feet (Internationa! rule), per acre annuaily or
merchantabie timber from a fully stocked, even-aged
stand of 70 years. Conventional methods can be used in
tree harvest, but their use may be restricted in winter.
Roads and skid trails should be protected from runoff.
Grades on unsurfaced roads should be less than 12
percent. Reforestation after harvest must be managed to
reduce competition from undesirable understory plants.
Christmas trees are well suited to this soil. Intensive
pruning is needed to reduce excessive growth between
whorls.

Orchard and pasture areas have good potential as
habitat for California quail, mourning dove, and band-
tailed pigeon. Forested areas provide habitat for black-
tailed deer, black bear, gray squirrel, and wild turkey. To
encourage wildiife populations, shrub hedgerows can be
established along fence lines, roadsides, and siream-
banks to provide needed cover and nesting areas. Deer
present serious depredation problems In orchards and
vineyards.

The construction of vacation homes is increasing on
this Aiken soll. The major limitations to urban use are the
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moderately slow permeability of the subsoil, the shrink-
swell potential of the subsoil, the slope, and the limited
ability to support a load. Dwelling and road construction
can be designed to offset the shrink-swell potential and
the limited ability to support a load. In locating roads,
special care is needed to minimize the heights of cuts
and fills. Cuts and fills greater than 6 feet make access
to building sites a problem. Septic tank absorption fields
may not function properly because of the slope and the
moderately slow permeability.

Capability unit IVe-7(22) irrigated and nonirrigated;
Storie index 37.

104—Alamo-Fiddyment complex, 0 to 5 percent
slopes. These nearly level to undulating soils are on low
terraces at elevations of 50 to 130 feet. The unit 1s about
50 percent Alamo soll and 30 percent Fiddyment soil.
The Alamo soil is in nearly level basins and drain-
ageways, and the Fiddyment soil is on side slopes and
ridges. The average annual precipitation is about 20
inches. The average annual air temperature is about 62
degrees F. The average frost-free season is about 270
days. Natural vegetation is annual grasses, forbs, and
weeds.

About 10 percent of this unit is included areas of San
Joaguin sandy loam, 5 percent Cometa sandy loam, and
5 percent Kaseberg loam.

The Alamo soil is a poorly drained clay that is moder-
ately deep over a hardpan. It has slopes of 0 to 2
percent. it formed in fine textured alluvium from mixed
sources.

Typically, the surface layer is dark gray mottled clay
about 9 inches thick. The underlying material is dark gray
and dark grayish brown, neutral and mildly alkaline clay.
At a depth of about 37 inches is a hardpan.

Permeability is very slow. The available water capacity
is 2.5 to 6.0 inches. The effective rooting depth is 20 to
40 inches. The water table is near the surface from
winter to early in spring. Surface runoff is slow or
ponded. The hazard of erosion is slight.

The Fiddyment soil is well drained and is moderately
deep over a hardpan. It formed in old valley fill indurated
siltstone or sandstone.

Typically, the surface layer is light yellowish brown
loam and silt loam about 12 inches thick. The subsoil is
brown and yellowish brown dense clay loam. At a depth
of 28 inches is a hardpan. At 35 inches is hard sand-
stone. in a few places, the surface layer is fine sandy
loam.

Permeability is very slow. The available water capacity
is 2.0 to 3.5 inches. The effective rooting depth 1s 20 to
37 mches. The dense subsoil restricts roots, reducing
the available water to plants. Surface runoff is slow. The
erosion hazard is slight. The soil is saturated for short
periods following intense rainstorms.

Most areas of this unit are used for dryland winter
grains, Irngated pasture, and rice.
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To avoid compaction, these soils should not be culti-
vated or equipment moved across them when wet,
except in growing rice. Flood, border, or sprinkier irriga-
tion is suitable.

When grain is grown, these soils are usually fallowed
in alternate years to conserve moisture and control
weeds. The low yields can be improved with applications
of nitrogen, especially when 1t is applied in both nitrate
and ammonia form. Yields are sometimes reduced by
water ponding on the Alamo soil.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is narrowleaf trefoil and Goars tail fescue.
The legume seed is inoculated before planting. The pas-
ture should be mowed to prevent clumping. The pasture
responds to applications of nitrogen and phosphorus.
Leveling for border irrigation may expose a hardpan. The
frequency of irrigation is about every 5 to 8 days during
July and August. Approximately 4 to 4 1/2 acre-feet of
water is used annually.

Flatter areas of this unit are well suited to rice produc-
tion. The soils should be leveled so that water ponds.
The hardpan is nearly impervious to the downward
movement of the water. Water requiremenis for rice are
about 1 cubic foot per second for 40 acres after the
checks are flooded. Rice should be rotated with barley
every 2 to 4 years to help control aquatic weeds and soil
fungus.

Grainfields have limited potential as habitat for mourn-
ing dove. lrrigated pasture and ricefields provide habitat
for dove and pheasant. Ricefields provide good habitat
for duck. The lack of shrub cover is the major limitation
to wildlife habitat. To encourage wildlife popuiations,
shrub hedgerows can be established along fence lines,
roadsides, and streambanks to provide needed cover
and nesting areas.

This unit supports little construction except for farm-
steads. The major limitations to construction on the
Alamo soil are wetness, the very slow permeability of the
subsoil, the shrink-swell potential, and the limited ability
to support a load. The major limitations to construction
on the Fiddyment soil are the very slow permeability of
the subsoll, the shallow depth to hardpan, and the limit-
ed ability of the soil to support a load. Farmsteads
should be on the Fiddyment soil to avoid the problems of
wetness and shrink swell. Septic tank absorption fields
may not function properly because of wetness, the very
slow permeability, and a hardpan within 40 inches of the
surface.

Capability unit IVw-5(17) irrigated and nonirrigated;
Storie index 22,

106—Alamo Variant clay, 2 to 15 percent slopes.
This is a moderately deep, genily sloping, somewhat
poorly drained clay on alluvial bottoms and rolling foot
slopes in valleys between volcanic ridges. It formed over
aliuvium from mixed sources and colluvium and residuum
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from volcanic mudstone and andesite. Elevations are
100 to 200 feet. The average annual precipitation ranges
from 20 to 25 inches. The average annual air tempera-
ture is about 61 degrees F. The average frost-free
season is about 250 days. Natural vegetation is annual
grasses and forbs.

About 10 percent of the acreage is included areas of a
clay 10 to 20 inches deep over volcanic mudstone. On
about 20 percent of the acreage, the surface of the
Alamo variant is about 10 percent chert and andesite
cobbles.

Typically, the surface layer of the Alamo variant is
black and very dark gray clay about 25 inches thick. The
underlying material is variegated very dark grayish brown
and grayish brown, calcareous sandy clay. At a depth of
about 36 inches is weathered volcanic mudstone.

Permeability is very slow. The available water capacity
is 4.5 10 9.5 inches. The effective rooting depth is 36 to
60 inches. The water table rises to within 10 to 30
inches of the surface during the winter and early in
spring. Surface runoff is slow to medium. The hazard of
erosion is slight to moderate.

This soil is used mainly for annual rangeland. A few
areas are being subdivided for homesites.

This soil has good potential for rangeland. Forage can
be increased by the introduction of improved annuals,
such as Blando bromegrass and Lana vetch, and im-
proved perennial dryland grasses, such as Perlagrass.
They should be planted in a well prepared seedbed. In a
tavorable year, the green feed period is from March 15
to June 15. Grazing should be controlied so that desir-
able vegetation, such as soft chess, wild oats, and fi-
laree, is maintained and enough vegetation is left to
protect the soil from depletion and erosion. Range plants
should be grazed only when the soil is dry. They respond
to applications of nitrogen, phosphorus, and sulfur.

This soil has good potential as habitat for quail and
mourning dove. The lack of shrub cover is the most
limiting factor for good wildlife habitat. To encourage
wildlife populations, shrub hedgerows can be established
along fence lines, roadsides, and streambanks to provide
needed cover and nesting areas.

The major limitations to urban use are wetness, the
very slow permeability of the subsoil, the shrink-swell
potential, and the limited ability of the soil to support a
load. Dwelling and road construction can be designed to
offset these limitations. Septic tank absorption fields may
not function properly because of the wetness and the
very slow permeability of the subsoil. Community sewage
systems should be anticipated for medium and high den-
sity subdivisions.

Capability unit Ille-5(17) nonirrigated; Stornie index 31.

106—Andregg coarse sandy loam, 2 to 9 percent
slopes. This is a moderately deep, gently rolling, well
drained soil underlain by weathered granitic bedrock. It
formed in residuum on low hills in the Loomis Basin.
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Elevations are 200 to 1,000 feet. The average annual
precipitation ranges from 22 to 33 inches. The average
annual air temperature is about 61 degrees F. The aver-
age frost-free season is between 250 and 270 days.
Natural vegetation is annual grasses, forbs, blue and live
oak, and scattered pine.

About 5 percent of the acreage is included areas of a
soil that is similar to this Andregg soil but is 35 to 60
inches deep to weathered bedrock and has a light yel-
lowish brown and brown sandy clay loam subsoil; 5 per-
cent is Caperton coarse sandy loam; 5 percent is Sierra
sandy loam; 5 percent is a soil that is similar to the
Sierra soil but is 20 to 40 inches deep to weathered
rock; and 5 percent is a soil that is very similar to this
Andregg soil but is 40 to 60 inches deep to weathered
bedrock. In some swales and along drainageways, there
is a somewhat poorly drained or moderately well drained
soil that is otherwise similar to this Andregg soil.

Typically, the surface layer of this Andregg soil is gray-
ish brown coarse sandy loam about 15 inches thick. The
subsoil is pale brown and very pale brown coarse sandy
loam. At a depth of 29 inches is highly weathered grano-
diorite.

Permeability is moderately rapid. The available water
capagcity is 2.5 to 5.0 inches. The effective rooting depth
is 24 to 40 inches. Surface runoff is medium. The hazard
of erosion 1s moderate.

This soll is used for irrigated pasture, deciduous or-
chards, and rangeland. Many orchards are being con-
verted to rural or ranchette housing developments.

Erosion can be controlled by tilling across the slope
and using cover crops in orchards in winter. Cultivation
should be limited to the control of weeds. To avoid
compaction, this soil should not be cultivated or have
equipment moved across it when it is wet. Sprinklers
should be used in irrigating.

Wimmera 62 ryegrass, Blando bromegrass, or Cuca-
monga bromegrass provide a satisfactory cover crop in
orchards. The annual cover should set seed before 1t is
disked or mowed.

In deciduous orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
nial permanent sod cover is low growing legumes and
perennial grasses, such as white Dutch clover, Salina
strawberry clover, and Pomar orchardgrass. It should be
mowed In spring and summer through fruit harvest. No
legumes should be used in a cover crop in apple or-
chards.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is narrowleaf trefoill and Akaroa orchard-
grass. The legume seed Is inoculated before planting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Orchards may
need smalil applications of zinc. In orchards under per-
manent cover, fertilizer rates are generally increased by
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about 50 percent. Range legumes respond to applica-
tions of sulfur.

On pasture and in deciduous orchards, irrigation water
is applied by sprinklers at a rate of 0.25 to 0.35 inch per
hour. A total of 2 to 4.5 inches of water is applied at
each irrigation. The frequency of irrigation is every 6 to
10 days during July and August. Approximately 3 1/2
acre-feet of water is used annually.

This soil has good potential for rangeland. Forage can
be increased by the introduction of improved annuals,
such as Blando bromegrass and Lana vetch. In a favora-
ble year, the green feed period is from about March 15
to June 1. Grazing should be controlled so that desirable
vegetation, such as soft chess, wild oats, and filaree, is
maintained and enough vegetation is left to protect the
soil from depletion and erosion. Range plants should be
grazed only when the soil is dry. Oak thickets can be
thinned to increase forage.

Orchard and pasture areas have good potential as
habitat for California quail, mourning dove, and pheasant.
Wooded areas provide habitat for black-tailed deer, gray
squirrel, and wild turkey. To encourage wildlife popula-
tions, shrub hedgerows can be established along fence
lines, roadsides, and streambanks to provide needed
cover and nesting areas. Protective strip planting of grain
provides food. Deer present serious depredation prob-
lems in orchards.

This soll is used Increasingly as sites for rural subdivi-
sions. The major limitation to urban use is the depth to
rock. Community sewage systems must be anticipated in
medium and high density subdivisions. Septic tank ab-
sorption fields may not function properly because the
depth to rock is generally less than 40 inches.

Capability unit ille-1(18) irrigated and nonirrigated;
Storie index 54.

107—Andregg coarse sandy loam, 9 to 15 percent
slopes. This is a moderately deep, rolling, well drained
soil underlain by weathered granitic bedrock. It formed in
residuum on low hills in the Loomis Basin. Elevations are
200 to 1,000 feet. The average annual precipitation
ranges from 22 to 33 inches. The average annual air
temperature 1s about 61 degrees F. The average frost-
free season is between 250 and 270 days. Natural vege-
tation is annual grasses, forbs, blue and live oak, and
scattered pine.

About 5 percent of the acreage is included areas of a
soil that is similar to this Andregg soil but is 35 to 60
inches deep to weathered bedrock and has a hght yel-
lowish brown and brown sandy clay loam subsoil; 5 per-
cent is Caperton coarse sandy loam; 5 percent is Sierra
sandy loam; 3 percent is a soil that is similar to the
Sierra soil but is 20 to 40 inches deep to weathered
rock; and 3 percent is a soil that is very similar to this
Andregg soil but is 40 to 60 inches deep to weathered
bedrock. Along the contact areas between the granite
and volcanic ridges, the soil surface is modified by
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cobbly dark brown loamy colluvium that has moved
downslope. Spot symbols denote scattered rock outcrop.

Typically, the surface layer of this Andregg soil is gray-
ish brown coarse sandy loam about 15 inches thick. The
subsoil is pale brown and very pale brown coarse sandy
loam. At a depth of 29 inches is highly weathered grano-
diorite.

Permeability is moderately rapid. The available water
capacity is 2.5 to 5.0 inches. The effective rooting depth
is 24 to 40 inches. Surface runoff is medium. The hazard
of erosion is moderate.

This soil is used mainly for irrigated pasture, deciduous
orchards, and rangeland. Many orchards are being con-
verted to rural or ranchette housing developments.

Erosion can be controlled by cultivating across the
slope. Cover crops should be used during the winter. To
avoid compaction, this soil should not be cultivated or
have equipment moved across it when wet. Sprinklers
should be used in irrigating.

Wimmera 62 ryegrass, Blando bromegrass, or Cuca-
monga bromegrass provide a satisfactory cover crop in
orchards. The annual cover should set seed before it is
disked or mowed.

In deciduous orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
nial permanent sod cover is low growing legumes and
perennial grasses, such as white Dutch clover, Salina
strawberry clover, and Pomar orchardgrass. It should be
mowed in spring and summer through fruit harvest. No
legumes should be used in a cover crop in apple or-
chards.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is narrowleaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Orchards may
need small applications of zinc. In orchards under per-
manent cover, fertilizer rates are generally increased by
about 50 percent. Range legumes respond to applica-
tions of sulfur.

On pasture and in deciduous orchards, irrigation water
is applied by sprinklers at a rate of 0.25 to 0.35 inch per
hour. A total of 2 to 4.5 inches of water is applied at
each irrigation. The frequency of irrigation is every 6 to
10 days during July and August. Approximately 3 1/2
acre-feet of water is used annually.

This soil has good potential for rangeland. Forage can
be increased by the introduction of improved annuals,
such as Blando bromegrass and Lana vetch. In a favora-
ble year, the green feed period is from March 15 to June
1. Grazing should be controlled so that desirable vegeta-
tion, such as soft chess, wild oats, and filaree, is main-
tained and enough vegetation Is left to protect the soil
from depletion and erosion. Range plants should be

SOIL SURVEY

grazed only when the soil is dry. Oak thickets can be
thinned to increase forage.

Orchard and pasture areas have good potential as
habitat for California quail, mourning dove, and pheasant.
Wooded areas provide habitat for black-tailed deer, gray
squirrel, and wild turkey. To encourage wildlife popula-
tions, shrub hedgerows can be established along fence
lines, roadsides, and streambanks to provide needed
cover and nesting areas. Protective strip planting of grain
provides food. Deer present serious depredation prob-
lems in orchards.

This soil is used increasingly as sites of rural subdivi-
sions. The major limitations to urban use are the depth
to rock and the slope. Community sewage systems must
be anticipated in medium and high density subdivisions.
Septic tank absorption fields may not function properly
because the depth to rock is generally less than 40
inches.

Capability unit 1Ve-1(18) irrigated and nonirrigated;
Storie index 48.

108—Andregg coarse sandy loam, 15 to 30 percent
slopes. This is a moderately deep, hilly, well drained soil
underlain by weathered granitic bedrock. It formed in
residuum in the Loomis Basin. Elevations are 300 to
1,000 feet. The average annual precipitation ranges from
22 to 33 inches. The average annual air temperature is
about 61 degrees F. The average frost-free season is
between 250 and 270 days. Natural vegetation is annual
grasses, forbs, blue and live oak, and scattered pine.

About 5 percent of the acreage is included areas of a
soil that is similar to this Andregg soil but is 35 to 60
inches deep to weathered bedrock and has a light yel-
lowish brown and brown sandy clay subsoil; 10 percent
is Caperton coarse sandy loam; 5 percent is Sierra
sandy loam; 5 percent is a soil that is similar to the
Sierra soil but is 20 to 40 inches deep to weathered
rock; and 3 percent a soil that is very similar to this
Andregg soil but is 40 to 60 inches deep to weathered
bedrock. Ad hoc symbols denote scattered rock outcrop.

Typically, the surface layer of this Andregg soil is gray-
ish brown coarse sandy loam about 15 inches thick. The
subsoil is pale brown and very pale brown coarse sandy
loam. At a depth of 29 inches is highly weathered grano-
diorite.

Permeability is moderately rapid. The available water
capacity is 2.5 to 5.0 inches. The effective rooting depth
is 24 to 40 inches. Surface runoff is medium to rapid.
The hazard of erosion is high.

This soil 1s used mainly for irngated pasture and range-
land. It also supports deciduous orchards. Many areas
are being converted to rural or ranchette housing devel-
opments.

Erosion can be controlled by using permanent cover.
Orchards should be planted and worked across the
slope. This soil should be tilled only to establish im-
proved permanent cover. To avoid compaction, this soil
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should not be worked when wet. Sprinklers should be
used in irrigating.

In orchards, a permanent cover crop can be annual
grasses and weeds, which are mowed. A perennial per-
manent sod cover Is low growing legumes and perennial
grasses, such as white Dutch clover, Salina strawberry
clover, and Pomar orchardgrass. It should be mowed in
spring and summer through fruit harvest. No legumes
should be used in a cover crop in apple orchards.

Irmgated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is narrowleaf trefoll and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium 1s usually adequate. Orchards may
need small applications of zinc. In orchards under per-
manent cover, fertilizer rates are generally increased by
about 50 percent. Range legumes respond to applica-
tions of sulfur.

On pasture and In deciduous orchards, irmgation water
is applied by sprninklers at a rate of 0.25 to 0.35 inch per
hour. A total of 2 to 4.5 inches of water is applied at
each 1irrigation. The frequency of irrigation 1s every 6 to
10 days dunng July and August. Approximately 3 1/2
acre-feet of water is used annually.

This soil has good potential for rangeland. Forage can
be increased by the introduction of improved annuals,
such as Blando bromegrass and Lana vetch. In a favora-
bie year, the green feed period is from about March 15
to June 1. Grazing should be controlied so that desirable
vegetation, such as soft chess, wild oats, and filaree, is
maintained and enough vegetation is left to protect the
soil from depletion and erosion. Range plants should be
grazed only when the soaill is dry. Oak thickets can be
thinned to increase forage.

Orchard and pasture areas have good potential as
habitat for California quail, mourning dove, and pheasant.
Wooded areas provide habitat for black-talled deer, gray
squirrel, and wild turkey. To encourage wildlife popula-
tions, shrub hedgerows can be established along fence
lines, roadsides, and streambanks to provide needed
cover and nesting areas. Grain provides food. Deer pres-
ent serious depredation problems in orchards.

This soil 1s used Increasingly as sites of rural subdivi-
sions. The major limitations to urban use are the depth
to rock and the slope. In locating roads, special care is
needed to minimize the heights of cuts and fills. Cuts
and fills greater than 6 feet make access to building
sites a problem. Because of the erodibility of this soil
and its parent material, cuts and fills should be on at
least a 2 to 1 slope. Community sewage systems must
be anticipated in medium and high density subdivisions.
Septic tank absorption fields may not function properly
because of the slope and the depth to rock.

Capability subclass Vle(18) irrigated and nonirrigated;
Storie index 42.
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109—Andregg coarse sandy loam, rocky, 2 to 15
percent slopes. This is a moderately deep, gently rolling
and rolling, well drained soil underlain by weathered
granitic bedrock. It formed in residuum on low hills in the
Loomis Basin Five percent of the area I1s scattered gran-
iic rock outcrop that ranges from 2 to 10 feet in diame-
ter to large areas covering one-half acre. Elevations are
200 to 1,000 feet. The average precipitation ranges from
22 to 33 inches. The average annual ar temperature is
about 61 degrees F. The average frost-free season Is
between 250 and 270 days. Natural vegetation is annual
grasses, forbs, blue and live oak, and scattered pine.

About 5 percent of the acreage is included areas of a
soil that is similar to this Andregg soil but is 35 to 60
inches deep to weathered bedrock and has a light yel-
lowish brown and brown sandy clay loam subsoil; 5 per-
cent is Caperton coarse sandy loam; 2 percent is Sierra
sandy foam; and 3 percent Is a soil that I1s similar to the
Sterra soil but is 20 to 40 inches deep to weathered
bedrock. In some swales and along drainageways, there
Is a somewhat poorly drained or moderately well drained
soll that is otherwise similar to this Andregg soll.

Typically, the surface layer of this Andregg soil is gray-
ish brown coarse sandy loam about 15 inches thick. The
subsoil is pale brown and very pale brown coarse sandy
loam. At a depth of 29 inches is highly weathered grano-
diorite.

Permeability is moderately rapid. The available water
capacity I1s 2.5 to 5.0 inches. The effective rooting depth
Is 24 to 40 inches. Surface runoff 1Is medium. The hazard
of erosion is moderate.

This soil Is used for irngated pasture, deciduous or-
chards, and rangeland. Many areas are being converted
to rural or ranchette housing developments.

Erosion can be controlled by cultivating across the
slope. Cover crops should be used in winter. This soil
deepens quickly adjacent to the rocky areas, so farming
can be carried out up to the rock. To avoid compaction,
this soil should not be cultivated or have equipment
moved across it when wet. Sprinkiers should be used in
irrigating

Wimmera 62 ryegrass, Blando bromegrass, or Cuca-
monga bromegrass provide a satisfactory cover crop in
orchards. The annual cover should set seed before it 1s
disked or mowed.

In deciduous orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
nial permanent sod cover is low growing legumes and
perennial grasses, such as white Dutch clover, Salina
strawberry clover, and Pomar orchardgrass. It should be
mowed In spring and summer through fruit harvest. No
legumes should be used in a cover crop in apple or-
chards.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is narrowleaf trefoll and Akaroa orchard-
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grass. The legume seed is noculated before planting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Orchards may
need small applications of zinc. In orchards under per-
manent cover, fertilizer rates are generally increased by
about 50 percent. Range legumes respond to applica-
tions of sulfur.

On pasture and in deciduous orchards, irrigation water
is applied by sprinklers at a rate of 0.25 to 0.35 inch per
hour. A total of 2 to 4.5 inches of water is applied at
each irrigation. The frequency of irrigation I1s every 6 to
10 days during July and August. Approximately 3 1/2
acre-feet of water is used annually.

This soil has good potential for rangeland. Forage pro-
duction can be increased by the introduction of improved
annuals, such as Blando bromegrass and Lana vetch. In
a favorable year, the green feed period is from about
March 15 to June 1. Grazing should be controlled so that
desirable vegetation, such as soft chess, wild oats, and
filaree, is maintained and enough vegetation is left to
protect the soll from depletion and erosion. Range plants
should be grazed only when the soil 1s dry. Oak thickets
can be thinned to increase forage.

Orchards and pasture areas have good potential as
habitat for California quail, mourning dove, and pheasant.
Wooded areas provide habitat for black-tailed deer, gray
squirrel, and wild turkey. To encourage wildiife popula-
tions, shrub hedgerows can be established along fence
lines, roadsides, and streambanks to provide needed
cover and nesting areas. Protective stnip plantings of
grain provide food. Deer present serious depredation
problems in orchards.

This soll is used increasingly as sites of rural subdivi-
stons. The major limitations to urban use are the depth
to rock and Rock outcrop. Community sewage systems
must be anticipated in medium and high density subdivi-
sions. Septic tank absorption fields may not function
properly because the depth to rock is generally less than
40 inches. The rocky areas may dictate the location of
building sites.

Capability unit IVe-7(18) irrigated and nonirrigated;
Storie index 34.

110—Andregg coarse sandy loam, rocky, 15 to 30
percent slopes. This is a moderately deep, hilly, well
drained soil underlain by weathered granitic bedrock. It
formed in residuum in the Loomis Basin. Five percent of
the area 15 scattered granitic rock outcrop that ranges
from 2 to 10 feet in diameter to large areas covering
about one-half acre. Elevations are 300 to 1,000 feet.
The average annual precipitation ranges from 22 to 33
inches. The average annual air temperature 1s about 61
degrees F. The average frost-free season is between
250 to 270 days. Natural vegetation is annual grasses,
forbs, blue and live oak, and scattered pine.

SOIL SURVEY

About 5 percent of the acreage is Included areas of a
soil that is similar to this Andregg soil but 1s 35 to 60
inches deep to weathered bedrock and has a light yel-
lowish brown and brown sandy clay loam subsoil; 10
percent is Caperton coarse sandy loam; 2 percent is
Sierra sandy loam; 3 percent is a soil that is similar to
the Sierra soil but 1s 20 to 40 inches deep to weathered
rock; and 5 percent is a soll that is very similar to this
Andregg soll but is 40 to 60 inches deep to weathered
bedrock.

Typically, the surface layer of this Andregg soil is gray-
ish brown coarse sandy loam about 15 inches thick. The
subsoil is pale brown and very pale brown coarse sandy
loam. At a depth of 29 inches is highly weathered grano-
diorite.

Permeabiiity is moderately rapid. The available water
capacity is 2.5 to 5.0 inches. The effective rooting depth
is 24 to 40 inches. Surface runoff is medium to rapid.
The hazard of erosion Is high.

This soil is used mainly for rangeland because of the
slope and the rock areas. Some areas are used for
deciduous orchards and irrigated pasture. Many areas
are being converted to rural or ranchette housing devel-
opments.

Erosion can be controlled by using permanent cover.
Orchards should be planted and worked across the
slope. This soil should be tilled only to establish im-
proved permanent cover. Rocky areas interfere with, but
do not prevent, farming. To avoid compaction, this soil
should not be worked when wet. Sprinklers should be
used in Irrigating.

In deciduous orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
nial permanent sod cover is low growing legumes and
perennial grasses, such as white Dutch clover, Salina
strawberry clover, and Pomar orchardgrass. It should be
mowed in spring and summer through fruit harvest. No
legumes should be used in a cover crop In apple or-
chards.

Irmgated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture 1s narrowleaf trefoll and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Orchards may
need small applications of zinc. In orchards under per-
manent cover, fertilizer rates are generally increased by
about 50 percent. Range legumes respond to applica-
tions of sulfur.

On pasture and in deciduous orchards, irrigation water
is applied by sprinklers at a rate of 0.25 to 0.35 inch per
hour. A total of 2 to 4.5 inches of water 1s applied at
each irrigation. The frequency of irrigation 1s every 6 to
10 days during July and August. Approximately 3 1/2
acre-feet of water 1s used annually.
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This soil has good potential for rangeland. Forage can
be increased by the introduction of improved annuals,
such as Blando bromegrass and Lana vetch. In a favora-
ble year, the green feed period I1s from about March 15
to June 1. Grazing should be controlled so that desirable
vegetation, such as soft chess, wild oats, and filaree, is
maintained and enough vegetation is left to protect the
soil from depletion and erosion. Range plants should be
grazed only when the soil is dry. Oak thickets can be
thinned to increase forage.

Orchard and pasture areas have good potential as
habitat for California quail, mourning dove, and pheasant.
Wooded areas provide habitat for black-tailed deer, gray
squirrel, and wild turkey. To encourage wildiife popula-
tions, shrub hedgerows can be established along fence
lines, roadsides, and sireambanks to provide needed
cover and nesting areas. Protective strip planting of grain
provides food. Deer present serious depredation prob-
lems in orchards.

This soil is used increasingly as sites of rural subdivi-
sions. The major limitations to urban use are the depth
to rock and the slope. In locating roads, special care 1s
needed to minimize the heights of cuts and fills. Cuts
and fills greater than 6 feet make access to building
sites a problem. Because of the erodibility of this soil
and its parent material, all cuts and filis should be on at
least a 2 to 1 slope. Community sewage systems must
be anticipated in medium and high density subdivisions.
Septic tank absorption fields may not function properly
because of the slope and the depth to rock. They should
be located away from rocky areas. The rocky areas may
dictate the location of building sites.

Capability subclass VIs(18) irrigated and nonirrigated;
Storie index 28.

111—Andregg coarse sandy loam, rocky, 30 to 50
percent slopes. This is a moderately deep, steep, well
drained soil underlain by weathered granitic bedrock. It
formed in residuum on foothills in the Loomis Basin. Ten
percent of the area is granitic rock outcrop that ranges
from 2 to 10 feet in diameter to large areas covering
about one-haif acre. Elevations are 500 to 1,000 feet.
The average annual precipitation ranges from 24 to 33
inches. The average annual air temperature is about 61
degrees F. The average frost-free season I1s between
250 and 270 days. Native vegetation is annuai grasses,
forbs, blue and live oak, and scattered pine.

About 15 percent of the acreage i1s included areas of
Caperton coarse sandy loam, generally on the steeper
slopes; 2 percent Is Sierra sandy loam; and 3 percent is
a soll that is similar to the Sierra soil but is 24 to 40
inches deep to weathered bedrock.

Typically, the surface layer of this Andregg soil 1s gray-
ish brown coarse sandy loam about 15 inches thick. The
subsoil 1s pale brown and very pale brown coarse sandy
loam At a depth of 29 inches is highly weathered grano-
diorite.
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Permeability is moderately rapid. The available water
capacity is 2.5 to 5.0 inches. The effective rooting depth
IS 24 to 40 inches. Surface runoff is rapid. The erosion
hazard is high.

This soil is used mainly for annual range.

The major limitation to rangeland is the slope. Uniform
grazing 1s difficult to acnieve because livestock tend to
trail around the slope. In a favorable year, the green feed
period Is from about March 15 to June 1. Grazing should
be controlled so that desirable vegetation, such as soft
chess, wild oats, and filaree, is maintained and enough
vegetation is left to protect the soil from depletion and
erosion. Range plants should be grazed only when the
soil I1s dry. Oak thickets can be thinned to increase
forage.

Open areas have good potential as habitat for Califor-
nia quail, mourning dove, and pheasant. Wooded areas
provide habitat for black-talled deer, gray squirrel, and
wild turkey.

This soil is used Increasingly as sites of rural subdivi-
sions. The major imitations to urban use are the depth
to rock and the slope. in locating roads, special care is
needed to minimize the heights of cuts and fills. Cuts
and fills greater than 6 feet make access to building
sites a problem. Because of the erodibility of this soil
and 1ts parent material, all cuts and filis shouid be on at
least a 2 to 1 slope. Community sewage systems must be
anticipated in medium and high density subdivisions. Sep-
tic tank absorption fields may not function properly be-
cause of the slope and the depth to rock. They should be
located away from the rocky areas. The rocky areas may
dictate the location of building sites.

Capability subclass Vlls(18) nonirrigated; Storie index
16.

112—Andregg-Rock outcrop complex, 5 to 30 per-
cent slopes. This rolling to hilly soil and Rock outcrop
are on granitic uplands in the Loomis Basin near Folsom
Lake. This unit is about 65 percent Andregg soil and 15
percent granitic Rock outcrop. Elevations are 200 to
1,000 feet. The average annual precipitation ranges from
22 to 33 inches. The average annual ar temperature is
about 61 degrees F. The average frost-free season is
between 250 and 270 days. Natural vegetation is annual
grasses, forbs, blue and live oak, and scattered pine.

About 5 percent of this unit is inciuded areas of a soil
that 1s similar to this Andregg soil but is 35 to 60 inches
deep to weathered bedrock and has a light yeilowish
brown and brown sandy clay loam subsoil; 10 percent is
Caperton coarse sandy loam; 2 percent is Sierra sandy
loam; and 3 percent Is a soil that is similar to the Sierra
soil but is 20 to 40 inches deep to weathered rock.

The Andregg soil is moderately deep and well drained.
It formed in residuum of granitic rock.

Typically, the surface layer is grayish brown coarse
sandy loam about 15 inches thick. The subsoil is pale
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brown and very pale brown coarse sandy loam. At a
depth of 29 inches is highly weathered granodiorite.

Permeability is moderately rapid. The available water
capacity 1s 2.5 to 5.0 inches. The effective rooting depth
is 24 to 40 inches. Surface runoff is medium to rapid.
The erosion hazard 1s moderate to high.

Rock outcrop consists of areas of scattered hard gran-
itic rock ranging in size from 2 to 10 feet in diameter to
large areas covering 1/2 to 2 acres.

Surface runoff is very rapid. There 1s no erosion
hazard.

This unit is used mainly for range and rural develop-
ment.

This unit has good potential for rangeland. The rock
outcrop does not appreciably reduce forage production.
Forage production can be increased in selected areas by
the introduction of improved annuals, such as Blando
bromegrass and Lana vetch. In a favorable grass year,
the green feed period is from about March 15 to June 1.
Grazing should be controlled so that desirable vegeta-
tion, such as soft chess, wild oats, and filaree, is main-
tained and enough vegetation is left to protect the soil
from depletion and erosion. Range plants should be
grazed only when the soll is dry. Oak thickets can be
thinned to increase forage.

Open areas have good potential as habitat for Califor-
nta quail, mourning dove, and pheasant. Wooded areas
provide habitat for black-tailed deer, gray squirrel, and
wild turkey. To encourage wildlife populations, shrub
hedgerows can be established along fence lines, road-
sides, and streambanks to provide needed cover and
nesting areas.

This unit 1s used Increasingly as sites of rural subdivi-
sions. The major limitations to urban use are the depth
to rock, Rock outcrop, and the siope. In locating roads,
special care 1s needed to minimize the the heights of
cuts and fills. Cuts and fills greater than 6 feet make
access to building sites a problem. Because of the erodi-
bility of this Andregg soil and parent material, all cuts
and fills should be on at least a 2 to 1 slope. Community
sewage systems must be anticipated in medium and high
density subdwvisions. Septic tank absorption fields may
not function properly because of the slope and depth to
rock. They should be located away from rocky areas.
The rock outcrop fimits the location of building sites.

Capability subclass VIs(18) nonirrigated; Storie index
38.

113—Andregg-Shenandoah complex, 2 to 15 per-
cent slopes. These undulating to rolling soils are mainly
along the contact of the granitic and terrace solls. Eleva-
tions are 200 to 500 feet. The unit 1s about 55 percent
Andregg soil and 30 percent Shenandoah soil. The An-
dregg soil is on side slopes and ridges, and the Shenan-
doah soil is in swales and drainageways. The average
annual precipitation ranges from 22 to 25 inches. The
average annual air temperature is about 61 degrees F.

SOIL SURVEY

The average frost-free season is between 250 to 270
days. Natural vegetation is annual grasses, forbs, and
sedges.

About 5 percent of this unit is included areas of Caper-
ton coarse sandy loam, about 5 percent Sierra sandy
loam, and 5 percent Xerofluvents, frequently flooded.

The Andregg -soil 1Is moderately deep and well drained.
it formed in residuum from granitic rock.

Typically, the surface layer I1s grayish brown coarse
sandy loam about 15 inches thick. The subsoil I1s paie
brown and very pale brown coarse sandy loam. At a
depth of 29 inches is highly weathered granodiorite.

Permeability is moderately rapid. The available water
capacity is 2.5 to 5.0 inches. The effective rooting depth
is 24 to 40 inches. Surface runoff is medium. The hazard
of erosion 1s moderate.

The Shenandoah is a moderately deep and somewhat
poorly drained claypan soil that also formed in residuum
from granitic rock.

Typically, the surface layer is grayish brown and dark
grayish brown sandy loam about 16 inches thick. The
subsoil is grayish brown and lght olive brown mottled
clay. At a depth of about 34 inches is weathered grano-
diorite. In a few places, the surface layer is loam.

Permeability 1s very slow. Available water capacity I1s
3.5 to 7.0 inches. The effective rooting depth is 32 to 48
inches. The water table rises to within 10 to 30 inches of
the surface during the winter and early in spring. It drops
rapidly in May and June, and the soll is dry from July to
October. The fine textured subsoill and high water table
do not favor the development of an extensive root
system. Surface runoff is slow. The hazard of erosion is
slight.

This unit 1s used mainly for native meadow and irrigat-
ed pasture.

Erosion can be controlled by tiling across the slope.
Cultivation should be limited to establishing pasture. This
unit is difficult to work before June because of wetness.
Sprinklers should be used in irrigating.

Irngated pasture can be a combination of water toler-
ant legumes and grasses planted in a well prepared
seedbed. A typical seed mixiure is narrowleaf trefoll and
Reed canarygrass. The legume seed Is inoculated before
seeding. The pasture should be mowed to prevent
clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate.

On pasture, irngation water is applied by sprinkiers at
a rate of 0.25 to 0.35 inch per hour. A total of 2 to 4.5
inches of water 1s applied at each trrigation. The frequen-
cy of irmgation is every 6 to 10 days during July and
August. Approximately 3 1/2 acre-feet of water is used
annually.

This unit has good potential as habitat for California
quail, mourning dove, and pheasant. To encourage wild-
life populations, shrub hedgerows can be established
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along fence lines, roadsides, and streambanks to provide
needed cover and nesting areas.

This unit is not suited to urban use. The Shenandoah
soil is limited by wetness, the very slowly permeable clay
subsoil, the shrink-swell potential of the subsoil, and the
limited ability to support a load. Both soils are limited by
the depth to rock.

Capabllity unit IVe-3(18) irrigated and nonirrigated;
Storie index 51.

114—Auburn silt loam, 2 to 15 percent slopes. This
is a shallow, undulating to rolling, well drained soil under-
lain by vertically tited metamorphic rock. It formed In
residuum on foothills. Elevations are 200 to 1,600 feet.
The average annual precipitation ranges from 22 to 35
inches. The average annual air temperature is about 60
degrees F. The average frost-free season is between
230 and 270 days. Natural vegetation is annual grasses,
forbs, blue and live oak, and scattered pine.

About 10 percent of the acreage is included areas of
Argonaut loam, 5 percent is Sobrante silt loam, and 2
percent is scattered Rock outcrop.

Typically, the surface layer of this Auburn soil is strong
brown silt loam about 4 inches thick. The subsoll Is
yellowish red silt loam. At a depth of 20 inches is basic
schist. In a few places, the surface layer is loam.

Permeability is moderate. The available water capacity
is 1.5 to 5.0 inches. The effective rooting depth is 12 to
28 inches. Surface runoff is medium. The erosion hazard
is slight to moderate. After intense rainstorms, the soil is
saturated and water flows across the surface.

This soil is used mainly for irrigated pasture and range-
land because of shallowness. A few areas are used for
deciduous orchards. Some areas are being urbanized.

Erosion can be controlled by tilling across the siope
and using cover crops in orchards in winter. Cultivation
should be limited to the control of weeds. To avoid
compaction, this soil should not be cultivated or have
equipment moved across it when wet. Sprinklers should
be used in irrigating.

Wimmera 62 ryegrass, Blando bromegrass, or Cuca-
monga bromegrass provide satisfactory cover crop in
orchards. The annual cover should set seed before it is
disked or mowed.

In deciduous orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
nial permanent sod cover is low growing legumes and
perennial grasses, such as white Dutch clover and
Pomar orchardgrass. It should be mowed in spring and
summer through fruit harvest. No legumes should be
used in a cover crop in apple orchards.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is narrowleaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent clumping.

19

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Orchards may
need small applications of zinc. In orchards under per-
manent cover, fertilizer rates are generally increased by
about 50 percent. Range legumes respond to applica-
tions of sulfur.

On pasture and in deciduous orchards, irrigation water
is applied by sprinklers at a rate of 0.25 to 0.35 inch per
hour. A total of 2 to 4 inches of water is applied at each
irrigation. The frequency of irrigation is every 5 to 8 days
during July and August. Approximately 3 1/2 acre-feet of
water is used annually.

This soil has good potential for rangeland. Forage pro-
duction can be increased by the introduction of improved
annuals, such as Blando bromegrass and Lana vetch. In
a favorable year, the green feed period is from about
March 15 to June 1. Grazing should be controlled so
that desirable vegetation, such as soft chess, wild oats,
and filaree, is maintained and enough vegetation is left
to protect the soil from depletion and erosion. Range
plants should be grazed only when the soil is dry. Oak
thickets can be thinned to increase forage.

Orchard and pasture areas have good potential as
habitat for California quail and mourning dove. Wooded
areas provide habitat for black-tailed deer, gray squirrel,
and wild turkey. To encourage wildlife populations, shrub
hedgerows can be established along fence lines, road-
sides, and streambanks to provide needed cover and
nesting areas. Protective strip planting of grain provides
food. Deer present serious depredation problems in or-
chards.

This soil 1s used increasingly as sites of subdivisions.
The major limitation to urban use I1s the depth to rock.
Community sewage systems must be anticipated in
medium and high density subdivisions. Septic tank ab-
sorption fields may not function properly because the
depth to rock is generally less than 28 inches. Also, this
soil is saturated after intense rainstorms.

Capabllity unit [Ve-8(18) irrigated and nonirrigated;
Storie index 35.

115—Auburn-Argonaut complex, 2 to 15 percent
slopes. These undulating to rolling soils are on broad
slopes, in swales, and on concave foot slopes of meta-
morphic rock foothills. Elevations are 200 to 1,600 feet.
The unit is about 45 percent Auburn soil and 35 percent
Argonaut soil. The Auburn soil generally occurs on bed-
rock that is more schistose or fractured, and the Argo-
naut soll 1s on bedrock that is more massive. The aver-
age annual precipitation ranges from 22 to 35 inches.
The average annual air temperature is 60 degrees F.
The average frost-free season is between 230 and 270
days. Natural vegetation is annual grasses, forbs, and
blue and live oak.

About 10 percent of this unit is included areas of
Sobrante silt loam, 8 percent is a dark gray poorly
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drained clayey soil that I1s in some swales, and 2 percent
Is scattered Rock outcrop.

The Auburn soil is shaliow and well drained. it formed
in residuum from vertically tilted basic schist and slate.

Typically, the surface layer is strong brown silt loam
about 4 inches thick. The subsoil I1s yeliowish red silt
loam. At a depth of 20 inches is basic schist. In a few
places, the surface layer is loam.

Permeability is moderate. The available water capacity
is 1.5 to 5.0 inches. The effective rooting depth is 12 to
28 inches. Surface runoff 1s medium. The erosion hazard
Is shght to moderate. After intense rainstorms, the soil 1s
saturated and water flows across the surface.

The Argonaut is a moderately deep, well drained soil
that formed in residuum from metabasic rock. The sub-
soil is dense clay.

Typically, the surface layer is strong brown loam and
yellowish red silt ioam about 9 inches thick. The upper 7
inches of the subsoill 1s yeliowish red clay loam. The
lower part is yellowish brown dense clay. At a depth of
25 inches is weathered basic schist. In places, the sur-
face layer is up to 15 percent gravel, cobbles, or larger
stones.

Permeability 1s slow. The available water capacity 1s
2.5 1o 55 inches. The effective rooting depth for most
plants 1s 22 to 34 inches. The clay subsoil restricts some
roots, and reduces the water available to plants. Surface
runoff I1s slow to medium. The hazard of erosion 1s slight
or moderate. After intense rainstorms, the soil 1s saturat-
ed and water flows across the surface.

Most of this unit 1s used for annual rangeland. Some
areas are irrigated pasture. A few areas are being urban-
ized.

These soils should be tilled only to establish irmgated
pasture. Tiling should be across the slope to prevent
erosion. Rock outcrop makes cultivation difficult. To
avoid compaction, the soil should not be worked when
wet. Sprinklers should be used in irrigating.

Irmgated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is narrowleaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Range legumes
respond to applications of suilfur.

On pasture, irrigation water is applied by sprinklers at
a rate of 0.25 to 0.35 inch per hour. A total of 2 to 4
inches of water i1s applied at each irrigation. The frequen-
cy of irrigation 1s every 5 to 8 days during July and
August. Approximately 3 1/2 acre-feet of water i1s used
annually.

This unit has good potential for rangeland. Forage can
be Increased by the introduction of improved annuals,
such as Blando bromegrass and Lana vetch. The rock
outcrop does not appreciably reduce forage production.
In a favorable year, the green feed period 1s from about

SOIL SURVEY

March 15 to June 1 on the Auburn soll and until June 15
on the Argonaut soil. Grazing should be controlled so
that desirable vegetation, such as soft chess, wild oats,
and filaree, is maintained and enough vegetation is left
to protect the soil from depletion and eroston. Range
plants should be grazed only when the soil is dry. Oak
thickets can be thinned to increase forage.

Open areas have good potential as habitat for Califor-
nia quail and mourning dove. Wooded areas provide
habitat for black-tailed deer, gray squirrel, and wild
turkey. To encourage wildlife populations, shrub hedge-
rows can be established along fence lines, roadsides,
and streambanks to provide needed cover and nesting
areas.

This unit is used increasingly as sites of subdivisions.
The major limitation to urban use of the Auburn soll is
the depth to rock. The major limtations of the Argonaut
soil are the depth to rock, the slowly permeable clay
subsoil, the shrink-sweli potential of the subsoil, and the
limited ability of the soil to support a load. Community
sewage systems must be anticipated in medium and high
density subdivisions. Septic tank absorption fields may
not function properly because of the shallow depth to
rock and the slowly permeable subsoil. Also, this unit is
saturated after intense rainstorms. Septic tank absorp-
tion fields should be located away from the rock outcrop.
The rock outcrop limits the location of building sites.

Capability subclass VIs(18) irrigated and norirngated;
Storie index 32.

116—Auburn-Argonaut-Rock outcrop complex, 2 to
15 percent slopes. These undulating to rolling solls are
on rocky broad ridges, in swales, and on concave foot
slopes of metamorphic rock foothills. Elevations are 200
to 1,600 feet. The unit is about 45 percent Auburn soll,
30 percent Argonaut soil, and 12 percent metamorphic
Rock outcrop. The Auburn soil generally occurs on
schistose or fractured bedrock, and the Argonaut soil is
on massive bedrock. The average annual precipitation is
about 22 to 35 Inches. The average annual air tempera-
ture 1s about 60 degrees F. The average frost-free
season is between 230 and 270 days. Natural vegetation
is annual grasses, forbs, and blue and live oak.

About 10 percent of this unit I1s Iincluded areas of
Sobrante silt loam, and 3 percent a dark gray poorly
drained clayey soil in some swales.

The Auburn soil is shallow and well drained. It formed
in residuum from vertically tited metabasic bedrock.

Typically, the surface layer I1s strong brown silt loam
about 4 Inches thick. The subsoil is yellowish red silt
loam. At a depth of 20 inches is weathered basic schist.
In a few places, the surface layer is loam.

Permeabiiity 1s moderate. The available water capacity
1s 1.5 to 5.0 inches. The effective rooting depth is 12 to
28 inches. Surface runoff is medium. The erosion hazard
Is slight to moderate. After intense rainstorms, the soil I1s
saturated and water flows across the surface.
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The Argonaut is a moderately deep, well drained soil
that formed in the residuum from metabasic rock. The
subsoil is dense clay.

Typically, the surface layer is strong brown loam and
yellowish red silt loam about 9 inches thick. The upper 7
inches of the subsoil is yellowish red clay loam. The
lower part is yellowish brown dense clay. At a depth of
25 inches is weathered metabasic rock. In a few places,
the surface layer is up to 15 percent gravel, cobbles, or
larger stones.

Permeability is slow. The available water capacity is
2.5 to 5.5 inches. The effective rooting depth for most
plants is 22 to 34 inches. The clay subsoil restricts some
roots and reduces the available moisture. Surface runoff
is slow to medium. The hazard of erosion is slight or
moderate. After intense rainstorms, the soil I1s saturated
and water flows across the surface.

Rock outcrop is hard metamorphic rock. It is 1 to 2
feet tall. Some outcrops cover up to 100 square feet.

Surface runoff is very rapid. There is no erosion
hazard.

This unit is used mainly for irrigated pasture and ran-
geland because of the shallowness of the soil. Some
areas are being urbanized.

This unit should be tilled only to establish irrigated
pasture. Tilling should be across the slope to prevent
erosion. Rock outcrop makes cultivation difficuit. To
avoid compaction, the soil should not be worked when
wet. Sprinklers should be used in irngating.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is narrowleaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and pho-
phorus. Potassium is usually adequate. Range legumes
respond to applications of sulfur.

On pasture, irrigation water is applied by sprinklers at
a rate of 0.25 to 0.35 inch per hour. A total of 2 to 4
inches of water is applied at each irrigation. The frequen-
cy of irrigation is every 5 to 8 days during July and
August. Approximately 3 1/2 acre-feet of water is used
annually.

This unit has good potential for rangeland. Forage
production can be increased by the introduction of im-
proved annuals, such as Blando bromegrass and Lana
vetch. In a favorable year, the green feed period is from
about March 15 to June 1 on the Auburn soil and until
June 15 on the Argonaut soil. Grazing should be con-
trolled so that desirable vegetation, such as soft chess,
wild oats, and filaree, is maintained and enough vegeta-
tion is left to protect the soil from depletion and erosion.
Range plants should be grazed only when the soil is dry.
Oak thickets can be thinned to increase forage.

Pasture areas have good potential as habitat for Cali-
fornia quail and mourning dove. Wooded areas provide
habitat for black-tailed deer, gray squirrel, and wild
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turkey. To encourage wildlife populations, shrub hedge-
rows can be established along fence lines, roadsides,
and streambanks to provide needed cover and nesting
areas. Protective strip planting of grain provides food.

This unit is used increasingly as sites of subdivisions.
The major limitation to urban use of the Auburn soil is
the depth to rock. The major limitations of the Argonaut
soil are the depth to rock, the slowly permeable clay
subsoil, the shrink-swell potential of the subsoil, and the
limited ability of the soil to support a load. Community
sewage systems must be anticipated in medium and high
density subdivisions. Septic tank absorption fields may
not function properly because of the shallow depth to
rock and the slowly permeable subsoil. Also, this unit is
saturated after intense rainstorms.

Capability unit 1Ve-3(18) irrigated and nonirrigated;
Storie index 37.

117—Auburn-Rock outcrop complex, 2 to 30 per-
cent slopes. This undulating to hilly soil and Rock out-
crop are on rocky side slopes of metamorphic rock foot-
hills. Elevations are 200 to 1,600 feet. The unit is about
60 percent Auburn soil and 15 percent metamorphic
Rock outcrop. The average annual precipitation ranges
from 22 to 35 inches. The average annual air tempera-
ture is about 60 degrees F. The average frost-free
season Is between 230 and 270 days. Natural vegetation
is annual grasses, forbs, blue and live oak, and scattered
pine.

About 10 percent of this unit is included areas of
Argonaut loam, generally on the flatter slopes; 10 per-
cent Sobrante silt loam; and 5 percent Boomer loam,
mainly on side slopes facing north and east.

The Auburn soil is shallow and well drained. It formed
in residuum from vertically tilted metabasic bedrock.

Typically, the surface layer is strong brown silt loam
about 4 inches thick. The subsoil is yellowish red silt
loam. At a depth of 20 inches is weathered basic schist.
In a few places, the surface layer is loam.

Permeability 1s moderate. The available water capacity
is 1.5 to 5.0 inches. The effective rooting depth 1s 12 to
28 inches. Surface runoff is medium or rapid. The hazard
of erosion I1s slight to high.

Rock outcrop consists of areas of hard metamorphic
rock. Some of the outcrop is 1 to 2 feet high. Some
outcrop covers up to 100 square feet.

Surface runoff is very rapid. There i1s no erosion
hazard.

Most of this unit is used for annual rangeland. Select-
ed areas are irrigated pasture. A few areas are urban-
ized.

This unit should be tilled only to establish irrigated
pasture. Tilling should be across the slope to prevent
erosion. Rock outcrop makes cultivation difficult. To
avoid compaction, the soil should not be worked when
wet. Sprinklers should be used in irrigating.
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Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is narrowleaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Range legumes
respond to applications of sulfur.

On pasture, irrigation water is applied by sprinklers at
a rate of 0.25 to 0.35 inch per hour. A total of 2 to 4
inches of water is applied at each irrigation. The frequen-
cy of irrigation is every 5 to 8 days during July and
August. Approximately 3 1/2 acre-feet of water is used
annually.

This unit has good potential for rangeland. Forage
production can be increased by the introduction of im-
proved annuals, such as Blando bromegrass and Lana
vetch. The rock outcrop does not appeciably reduce
forage production. In a favorable year, the green feed
period is from about March 15 to June 1. Grazing should
be controlled so that desirable vegetation, such as soft
chess, wild oats, and filaree, is maintained and enough
vegetation is left to protect the soil from depletion and
erosion. Range plants should be grazed only when the
soil is dry. Oak thickets can be thinned to increase
forage production.

Open areas have good potential as habitat for Califor-
nia quail and mourning dove. Wooded areas provide
habitat for black-tailed deer, gray squirrel, and wild
turkey. To encourage wildlife populations, shrub hedge-
rows can be established along fence lines, roadsides,
and streambanks to provide needed cover and nesting
areas.

This unit is used increasingly as sites of rural subdivi-
sions. The major limitations to urban use are rock out-
crop, the depth to rock, and the slope. In locating roads,
special care is needed to minimize the heights of cuts
and fills. Cuts and fills greater than 6 feet make access
to building sites a problem. Community sewage systems
must be anticipated in medium and high density subdivi-
sions. Septic tank absorption fields may not function
properly because of the slope and the shallowness over
rock. They should be located away from the rock out-
crop. The rocky areas may dictate the location of build-
ing sites.

Capability subclass Vis(18) irrigated and nonirrigated;
Storie index 28.

118—Auburn-Sobrante silt loams, 15 to 30 percent
slopes. These hilly soils are on metamorphic rock foot-
hills at elevations of 500 to 1,600 feet. The unit is about
50 percent Auburn soil and 40 percent Sobrante soil.
The average annual precipitation ranges from 25 to 35
inches. The average annual air temperature is about 60
degrees F. The average annual frost-free season is be-
tween 230 and 270 days. Natural vegetation is annual
grasses, forbs, blue and live oak, and scattered pine.

SOIL SURVEY

About 8 percent of this unit is included areas of
Boomer loam, mainly on north- and east-facing slopes,
and 2 percent scattered rock outcrop.

The Auburn soil is shallow and well drained. It formed
in residuum from vertically tilted metabasic bedrock.

Typically, the surface layer is strong brown silt loam
about 4 inches thick. The subsoil is yellowish red silt
loam. At a depth of 20 inches is weathered basic schist.
In a few places, the surface layer is loam.

Permeability is moderate. The available water capacity
is 1.5 to 5.0 inches. The effective rooting depth is 12 to
28 inches. Surface runoff is medium or rapid. The hazard
of erosion is moderate or high.

The Sobrante is a moderately deep, well drained soil
that formed in residuum from metabasic rock.

Typically, the surface layer is yellowish red silt loam
about 7 inches thick. The subsoil is yellowish red silt
loam and heavy loam. At a depth of 33 inches is weath-
ered basic schist, and at 40 inches hard basic schist. In
a few places, the surface layer is loam.

Permeability is moderate. The available water capacity
is 3.0 to 7.0 inches. The effective rooting depth is 22 to
40 inches. Surface runoff is medium or rapid. The hazard
of erosion is moderate or high.

Most of this unit is used for deciduous orchards and
irrigated pasture. Some areas are used for annual range.
A few areas are being urbanized.

Erosion can be controlled by cultivating across the
slope. Cover crops should be used in winter. To avoid
compaction, the soil should not be cultivated or have
equipment moved across it when wet. Sprinklers should
be used in irrigating.

Wimmera 62 ryegrass, Blando bromegrass, or Cuca-
monga bromegrass provide a satisfactory cover crop in
orchards. The annual cover should set seed before it is
disked or mowed.

In deciduous orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
nial permanent sod cover is low growing legumes and
perennial grasses, such as white Dutch clover, Salina
strawberry clover, and Pomar orchardgrass. It should be
mowed in spring and summer through fruit harvest. No
legumes should be used in a cover crop in apple or-
chards.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is narrowleaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Orchards may
need small applications of zinc. In orchards under per-
manent cover, fertilizer rates are generally increased by
about 50 percent. Range legumes respond to applica-
tions of sulfur.

On pasture and in deciduous orchards, irrigation water
is applied by sprinklers at a rate of 0.25 to 0.35 inch per
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hour. A total of 2 to 4.5 inches of water is applied at
each irrigation. The frequency of irngation is every 6 to
10 days during July and August. Approximately 3 1/2
acre-feet of water is used annually.

This unit has good potential for rangeland. Forage
production can be increased by the introduction of im-
proved annuals, such as Blando bromegrass and Lana
vetch, and improved perennial dryland grasses, such as
Perlagrass. These grasses should be planted in a well
prepared seedbed. In a favorable year, the green feed
period is from March 15 to June 1 on the Auburn soil
and until June 15 on the Sobrante soil. Grazing should
be controlled so that desirable vegetation, such as soft
chess, wild oats, and filaree, is maintained and enough
vegetation is left to protect the soll from depletion and
erosion. Range plants should be grazed only when the
soll 1s dry. Oak thickets can be thinned to increase
forage.

Orchard and pasture areas have good potential as
habitat for California quall and mourning dove. Wooded
areas provide habitat for black-talled deer, gray squirrel,
and wild turkey. To encourage wildlife populations, shrub
hedgerows can be established along fence lines, road-
sides, and streambanks to provide needed cover and
nesting areas. Protective strip planting of grain provides
food. Deer present serious depredation problems in or-
chards.

This unit is used increasingly as sites of rural subdvi-
sions. The major imitations to urban use are the depth
to rock and the slope. Community sewage systems must
be anticipated in medium and high density subdivisions.
Septic tank absorption fields may not function properly
because the depth to rock 1s generally less than 40
inches.

Capability unit 1Ve-8(18) irmgated and nonirngated;
Storie index 37.

119—Auburn-Sobrante-Rock outcrop complex, 2 to
30 percent slopes. These undulating to hiily soils are on
rock side slopes of metamorphic rock foothills at eleva-
tions of 500 to 1,600 feet. The unit 1s about 45 percent
Auburn soil, 30 percent Sobrante soll, and 12 percent
metamorphic Rock outcrop. The average annual precipi-
tation ranges from 22 to 35 inches. The average annual
air temperature is about 60 degrees F The average
frost-free season is between 230 and 270 days. Natural
vegetation is annual grasses, forbs, blue and live oak,
and scattered pine.

About 8 percent of this unit 1s included areas of Argo-
naut loam, generally with slopes of less than 15 percent,
and 5 percent Boomer loam, mainly on some side slopes
facing north and east.

The Auburn 1s a shallow, well drained soil that formed
in residuum from vertically tilted metabasic bedrock.

Typically, the surface layer is strong brown silt loam
about 4 inches thick. The subsoll is yellowish red silt
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loam. At a depth of 20 inches i1s basic schist. In a few
places, the surface layer is loam.

Permeability is moderate. The available water capacity
is 1.5 to 5.0 inches. The effective rooting depth is 12 to
28 inches. Surface runoff is medium or rapid. The hazard
of erosion is slight to high.

The Sobrante is a moderately deep, well drained soll
that formed in residuum from metabasic rock.

Typically, the surface layer 1s yellowish red silt loam
about 7 inches thick. The subsoil is yellowish red silt
loam and heavy loam. At a depth of 33 inches is weath-
ered basic schist. The soll 1s 5 to 15 percent gravel and
cobble sized rock fragments by volume. In a few places,
the surface layer is loam.

Permeability is moderate. The available water capacity
is 3.0 to 7.0 inches. The effective rooting depth 1s 22 to
40 inches. Surface runoff is medium or rapid. The hazard
of erosion is slight to high.

Rock outcrop is hard metamorphic rock. Some of the
outcrop is 1 to 2 feet high. Some outcrop covers up to
500 square feet.

Surface runoff 1s very rapid. There 1s no erosion
hazard.

Most areas of this unit are used for annual rangeland.
Selected areas are irrigated pasture. A few areas are
urbanized.

This unit should be tilled only to establish Irrigated
pasture. Tiling should be across the slope to prevent
erosion. Rock outcrop makes cultivation difficult. To
avoid compaction, the soil should not be worked when
wet. Sprinklers should be used in irrigating.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture i1s narrowleaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium Is usually adequate. Range legumes
respond to applications of suifur.

On pasture, irrigation water is applied by sprinklers at
a rate of 0.25 to 0.35 inch per hour. A total of 2 to 4.5
inches of water 1s applied at each irngation. The frequen-
cy of irigation 15 every 5 to 8 days during July and
August. Approximately 3 1/2 acre-feet of water is used
annually.

This unit has good potential for rangeland. Forage can
be Increased by the introduction of improved annuals,
such as Blando bromegrass and Lana vetch. The rock
outcrop does not appreciably reduce forage production.
in a favorable year, the green feed period 1s from about
March 15 to June 1 on the Auburn soil and until June 15
on the Sobrante soi. Grazing should be controlled so
that desirable vegetation, such as soft chess, wild oats,
and filaree, 1s maintained and enough vegetation is left
to protect the soill from depletion and erosion. Range
plants should be grazed only when the soil 1s dry. Oak
thickets can be thinned to increase forage.
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Open areas have good potential as habitat for Califor-
nia quail and mourning dove. Wooded areas provide
habitat for black-tailed deer, gray squirrel, and wild
turkey. To encourage wildlife populations, shrub hedge-
rows can be established along fence lines, roadsides,
and streambanks to provide needed cover and nesting
areas.

This unit is used increasingly as sites of rural subdivi-
sions. The major limitations to urban use are rock out-
crop, the depth to rock, and the slope. In locating roads,
special care is needed to minimize the heights of cuts
and fills. Cuts and fills greater than 6 feet make access
to building sites a problem. Community sewage systems
must be anticipated in medium and high density subdivi-
sions. Septic tank absorption fields may not function
properly because of the slope and the depth to rock.
They should be located away from the rock outcrop. The
rocky areas may dictate the location of building sites.

Capability subclass VIs(18) irrigated and nonirrigated;
Storie index 36.

120—Auburn-Sobrante-Rock outcrop complex, 30
to 50 percent slopes. These steep soils are rocky
canyon sides of metamorphic rock foothills at elevations
of 500 to 1,600 feet. The unit is about 35 percent
Auburn soil, 25 percent Sobrante soil, and 15 percent
metamorphic Rock outcrop. The average annual precipi-
tation ranges from 25 to 35 inches. The average annual
arr temperature is about 60 degrees F. The average
frost-free season is between 230 and 250 days. Natural
vegetation is annual grasses, forbs, blue and live oak,
and scattered brush and pine.

About 10 percent of this unit is included areas of
Boomer loam on some north- and east-facing slopes and
15 percent a brown loam soil less than 12 inches deep
over hard metamorphic rock.

The Auburn soil is shallow and well drained. It formed
in residuum from vertically tilted metabasic bedrock.

Typically, the surface layer is strong brown silt loam
about 4 inches thick. The subsoil is yellowish red silt
loam. At a depth of 20 inches is basic schist. In a few
places, the surface layer is loam.

Permeability is moderate. The available water capacity
is 1.5 to 5.0 inches. The effective rooting depth is 12 to
28 inches. Surface runoff is rapid. The hazard of erosion
is high.

The Sobrante is a moderately deep, well drained soil
that formed in residuum from metabasic rock.

Typically, the surface layer is yellowish red silt loam
about 7 inches thick. The subsoil is yellowish red silt
loam and heavy loam. At a depth of 33 inches is weath-
ered basic schist. The soil is 5 to 15 percent gravel and
cobble sized rock fragments by volume. In a few places,
the surface layer is loam.

Permeability is moderate. The available water capacity
is 3.0 to 7.0 inches. The effective rooting depth is 22 to
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40 inches. Surface runoff is rapid. The hazard of erosion
is high.

Rock outcrop is hard metamorphic rock 2 to 5 feet
high. Some of the outcrop covers up to 1 acre.

Surface runoff is very rapid. There is no erosion
hazard.

This unit is used for annual rangeland and watershed.

The major limitation to rangeland is the slope. Uniform
grazing is difficult to achieve because livestock tend to
trail around the slope. In a favorable year, the green feed
period is from about March 15 to June 1 on the Auburn
soil and untii June 15 on the Sobrante soil. Grazing
should be controlled so that desirable vegetation, such
as soft chess, wild oats, and filaree is maintained and
enough vegetation is left to protect the soil from deple-
tion and erosion. Range plants should be grazed only
when the soil is dry. Oak thickets can be thinned to
increase forage.

Open areas have potential as habitat for California
quail and mourning dove. Wooded areas provide habitat
for black-tailed deer, gray squirrel, and wild turkey.

The steepness of slope and the rock outcrop are the
major limitations to be considered in planning home and
road construction. Soil slumps on the Sobrante soil can
be a hazard to road cuts because of the low strength
and the lateral movement of water in winter.

Capability subclass VIs(18) nonirrigated; Storie Index
17.

121—Auburn-Sobrante-Rock outcrop complex, 50
to 70 percent slopes. These very steep soils are on
rocky canyons of major drainageways in the metamor-
phic rock foothills. Elevations are 500 to 1,600 feet. The
unit is about 30 percent Auburn soil, 25 percent So-
brante soils, and 20 percent metamorphic Rock outcrop.
The average annual precipitation ranges from 25 to 36
inches. The average annual air temperature is about 60
degrees F. The average frost-free season is between
230 and 250 days. Natural vegetation is annual grasses,
forbs, blue and live oak, and scattered brush and pine.

About 10 percent of this unit is included areas of
Boomer loam on some north- and east-facing slopes and
15 percent a brown loam soil less than 12 inches deep
over hard metamorphic rock.

The Auburn soil is shallow and well drained. It formed
in residuum from vertically tilted metabasic bedrock.

Typically, the surface layer is strong brown silt loam
about 4 inches thick. The subsoil is yellowish red silt
loam. At a depth of 20 inches is basic schist. In a few
places, the surface layer is loam.

Permeability 1Is moderate. The available water capacity
is 1.5 to 5.0 inches. The effective rooting depth is 12 to
28 inches. Surface runoff is rapid. The hazard of erosion
is very high.

The Sobrante is a moderately deep well drained soil
that formed in residuum from metabasic rock.
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Typically, the surface layer is yellowish red silt loam
about 7 inches thick. The subsoil is yellowish red siit
loam and heavy loam. At a depth of 33 Inches is weath-
ered basic schist. The soil is 10 to 15 percent gravel and
cobbly sized rock fragments by volume. In a few places,
the surface layer is loam.

Permeabllity is moderate. The available water capacity
is 3.0 to 7.0 inches. The effective rooting depth is 22 to
40 inches. Surface runoff is rapid. The hazard of erosion
is very high.

Rock outcrop i1s hard metamorphic rock 2 to 5 feet
high. Some of the outcrop covers up to 1 acre.

Surface runoff i1s very rapid. There i1s no erosion
hazard.

This unit is used mainly for watershed. It has limited
grazing value. Brushy areas provide cover for wildlife.

Capabllity subclass VIlis(18) nonirrigated; Storie index
10.

122—Boomer loam, 2 to 15 percent slopes. This is
a deep, undulating to rolling, well drained soil underlain
by weathered metabasic bedrock. It formed in residuum
on ndges and foot slopes. Elevations are 1,000 to 2,000
feet. The average annual precipitation ranges from 30 to
45 inches. The average annual air temperature is about
58 degrees F. The average frost-free season is between
170 and 250 days. Natural vegetation 1s conifer-hard-
wood forest and some annual and perennial grasses.

At the lower elevations, about 10 percent of the acre-
age is included areas of Sobrante silt loam and 5 per-
cent Auburn silt loam. At the higher elevations, 10 per-
cent is Sites loam and 5 percent is Josephine loam. Also
included are small areas of a soil that I1s similar to this
Boomer soil but is 30 to 40 inches deep to weathered
bedrock. Scattered rock outcrop makes up about 2 per-
cent of the acreage.

Typically, the surface layer of this Boomer soil 1s
brown and yellowish red loam about 10 inches thick. The
subsoil I1s reddish yellow clay loam and gravelly clay
loam. At a depth of 58 inches I1s weathered basic schist.

Permeability 1s moderately slow. The available water
capacity is 5.0 to 9.0 inches. The effective rooting depth
is 40 to 60 inches. Surface runoff is medium. The hazard
of erosion 1s slight or moderate.

Most areas are used for wood crops. Some areas
where water is available for irrigation are used for irrigat-
ed pasture or for apple and pear orchards. Selected
varieties of grapes are also grown. A few areas are
being subdivided for homesites.

Erosion can be controlied by tiling across the slope
and using cover crops in orchards in winter. To avoid
compaction, cultivation should be limited to the control of
weeds. This soil should not be cultivated or have equip-
ment moved across it when wet. Sprinklers should be
used In irrigating.

Wimmera 62 ryegrass, Blando bromegrass, or Cuca-
monga bromegrass provide a satisfactory cover crop in
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orchards. The annual cover should set seed before it is
disked or mowed.

In pear orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
nial permanent sod cover should consist of low growing
legumes and perennial grasses, such as white Dutch
clover, Salina strawberry clover, and Pomar orchard-
grass. This cover should be mowed Iin spring and
summer through fruit harvest. No legumes should be
used in a cover crop in apple orchards.

Irngated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture I1s broadleaf trefoil and Akaroa orchard-
grass. The legume seed I1s inoculated before planting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Apples and pears
may need small applications of zinc, magnesium, and
boron. In orchards under permanent cover, fertilizer rates
are generally increased by about 50 percent.

On pasture and in apple and pear orchards, Irrigation
water is applied by sprinklers at a rate of 0.25 to 0.35
inch per hour. A total of 3.5 to 5.5 inches of water Is
applied at each irrigation. The frequency of irngation 1s
every 10 to 14 days during July and August. Approxi-
mately 3 1/2 acre-feet of water is used annualily.

This soil is well suited to ponderosa pine production. It
Is suited to intensive management and 1s capable of
producing about 111 cubic feet, or 617 board feet (Inter-
national rule), per acre annually of merchantable timber
from a fully stocky, even-aged stand of 70 years. Con-
ventional methods can be used in tree harvest, but their
use may be restricted in winter. Reforestation after har-
vest must be managed to reduce competition from unde-
sirable understory plants. Christmas trees are well suited
to this soll. Pruning is needed to reduce excessive
growth between whoris.

Orchard and pasture areas have good potential as
habitat for California quail, mourning dove, and band-
tailed pigeon. Forested areas provide habitat for black-
talled deer, gray squirrel, and wild turkey. To encourage
wildlife populations, shrub hedgerows can be established
along fence lines, roadsides, and streambanks to provide
needed cover and nesting areas. Protective strip planting
of grain provides food. Deer present serious depredation
problems in orchards and vineyards.

This soil 1s used increasingly as sites of rural subdivi-
sions. The major limitations to urban use are the moder-
ately slow permeability of the subsoil, the shrink-swell
potential of the subsoil, and the limited ability of the soil
to support a load. Dwelling and road construction can be
designed to offset most of these limitations. Community
sewage systems may be needed in moderate to high
density subdivisions. Septic tank absorption fields may
not function properly during periods of rain or heavy use
because of the moderately slow permeability.
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Capability unit llle-1(22) irrigated and nonirmgated;
Storie index 65.

123—Boomer loam, 15 to 30 percent slopes. This 1s
a deep, hilly, well drained soil underlain by weathered
metabasic bedrock. It formed in residuum on uplands at
elevations of 1,000 to 2,000 feet. At the lower elevations
this soil is generally on north- and east-facing slopes. At
higher elevations 1t is on south- and west-facing slopes.
The average annual precipitation ranges from 30 to 45
inches. The average annual air temperature 1s about 58
degrees F. The average frost-free season ranges from
170 to 250 days. Natural vegetation is conifer-hardwood
forest and some annual and perennial grasses.

At the lower elevations, about 10 percent of the acre-
age s included areas of Sobrante silt loam and 5 per-
cent Auburn silt loam. At the higher elevations, 5 percent
ts Sites loam and 10 percent I1s Josephine loam. Also
Included are small areas of a soil that is similar to this
Boomer soil but is 30 to 40 inches deep to weathered
bedrock. Scattered rock outcrop makes up about 2 per-
cent of the acreage.

Typically, the surface layer of this Boomer soil 1s
brown and yellowish red loam about 10 inches thick. The
subsoil is reddish yellow clay loam and gravelly clay
loam. At a depth of 58 inches is weathered basic schist.

Permeability is moderately slow. The available water
capacity is 5.0 to 9.0 inches. The effective rooting depth
IS 40 to 60 Inches. The surface runoff is medium or
rapid. The hazard of erosion is moderate or high.

Most areas are used for wood crops. Some are used
for irngated pasture and family orchards. A few are being
subdivided for homesites.

Erosion can be controlled by using permanent cover.
Cultivation to establish permanent cover should be
across the slope. To avoid compaction, the soil should
not be worked when wet. Sprinkiers should be used In
irrigating.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture 1s broadieaf trefoi and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent clumping. It
responds to applications of nitrogen and phosphorus
Potassium is usually adequate.

On pasture, irngation water is applied by sprinklers at
a rate of 0.25 to 0.35 inch per hour. A total of 3.5 to 5.5
inches of water is applied at each irngation. The frequen-
cy of irngation 1s every 10 to 14 days during July and
August. Approximately 3 1/2 acre-feet of water 1s used
annually.

This soil 1s well suited to ponderosa pine production. It
is suited to intensive management and is capable of
producing about 111 cubic feet, or 617 board feet (Inter-
national rule), per acre annually of merchantable timber
from a fully stocked, even-aged stand of 70 years. Con-
ventional methods can be used in tree harvest, but therr

SOIL SURVEY

use may be restricted in winter. Roads and skid trails
should be protected from runoff. Grades on unsurfaced
roads should be less than 10 percent. Reforestation
after harvest must be managed to reduce competition
from undesirable understory plants. Christmas trees are
well suited to this soll Pruning is needed to reduce
excessive growth between whorls.

Pasture areas have good potential as habitat for Cali-
fornia quail, mourning dove, and band-tailed pigeon. For-
ested areas provide habitat for black-tailed deer, gray
squirrel, and wild turkey. To encourage wildlife popula-
tions, shrub hedgerows can be established along fence
lines, roadsides, and streambanks to provide needed
cover and nesting areas. Deer present serious depreda-
tion problems in orchards and vineyards.

This soil 1s used increasingly as sites of rural subdivi-
sions. The major limitations to urban use are the moder-
ately slow permeability of the subsoil, the shrink-swell
potential of the subsoil, the slope, and the limited ability
of the soil to support a load. In locating roads, special
care 15 needed to minimize the heights of cuts and fills.
Cuts and fills greater than 6 feet make access to building
sites a problem. Septic tank absorption fields may not
function properly because of the slope and the moder-
ately slow permeability. Community sewage systems may
be needed in moderate to high density subdivisions.

Capability unit 1Ve-1(22) irrigated and nonirrigated;
Storie index 54.

124—Boomer-Rock outcrop complex, 5 to 30 per-
cent slopes. This gently rolling to hilly soil and Rock
outcrop are on mountainous uplands at elevations of
1,000 to 2,000 feet. The unit is about 60 percent Boomer
soil and 10 percent metamorphic Rock outcrop. The
average annual precipitation ranges from 30 to 45
inches. The average annual air temperature is about 58
degrees F. The average frost-free season ranges from
170 to 250 days. Natural vegetation is conifer-hardwood
forest and some annua! and perennial grasses.

About 10 percent of this unit 1s included areas of
Josephine loam, 10 percent Sobrante silt loam, 5 per-
cent Auburn silt loam, and 5 percent Sites loam. Also
included are small areas of a soil that 1s similar to this
Boomer soil but 1s 30 to 40 inches deep to weathered
bedrock.

The Boomer soil is well drained and 1s deep over
weathered metabasic rock. It formed in residuum from
amphibolite schist or meta-andesite.

Typically, the surface layer 1s brown and yellowish red
loam about 10 inches thick. The subsoil is reddish yellow
clay loam and gravelly clay loam. At a depth of 58
inches is weathered basic schist.

Permeability is moderately slow. The available water
capacity is 5.0 to 9.0 inches. The effective rooting depth
is 40 to 60 inches. The surface runoff is medium or
rapid. The hazard of erosion I1s shght to high.
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Rock outcrop consists of areas of scattered hard
metamorphic rock 1 to 2 feet high Some of the outcrop
covers up to 100 square feet.

Surface runoff 1s very rapid. There is no hazard of
erosion.

This unit is used mainly for wood crops. A few areas
are being subdivided for homesites.

This unit is weli suited to ponderosa pine production. It
is suited to Iintensive management and is capable of
producing about 111 cubic feet, or 617 board feet (Inter-
national rule), per acre annually of merchantable timber
from a fully stocked, even-aged stand of 70 years. Rock
outcrop does not appreciably reduce wood crops. Con-
ventional methods can be used in tree harvest, but their
use may be restricted In winter. Roads and skid trails
should be protected from runoff. Grades on unsurfaced
roads should be less than 10 percent. Reforestation
after harvest must be managed to reduce competition
from undesirable understory plants. Christmas trees are
well suited to this unit. Pruning 1s needed to reduce
excessive growth between whorls.

Open areas have good potential as habitat for Califor-
nia quail, mourning dove, and band-tailed pigeon. Forest-
ed areas provide habitat for black-talled deer, gray squir-
rel, and wild turkey. To encourage wildlife populations,
shrub hedgerows can be established along fence lines,
roadsides, and streambanks to provide needed cover
and nesting areas.

This unit 1s used Increasingly as sites for rural subdivi-
sions. The major limitations to urban use are the moder-
ately slow permeability of the subsoll, the shrink-swell
potential of the subsoll, the slope, rock outcrop, and the
limited ability to support a load. Dwelling and road con-
struction can be designed to offset the rock outcrop, the
shrink-swell potential, and the limited ability of the soil to
support a load. In locating roads, special care is needed
to minimize the heights of cuts and fills. Cuts and fills
greater than 6 feet make access to building sites a
problem. Septic tank absorption fields may not function
properly because of the slope and the moderately slow
permeability. They should be located away from the rock
outcrop. Community sewage systems may be needed in
moderate to high density subdivisions.

Capability subclass VIs(22) nonirrigated; Stonie index
46.

125—Boomer-Rock outcrop complex, 30 to 50 per-
cent slopes. This steep soll and Rock outcrop are on
rocky side slopes of mountainous uplands at elevations
of 1,000 to 2,000 feet. The unit is about 60 percent
Boomer soil and 10 percent metamorphic rock outcrop.
The average annual precipitation ranges from 30 to 45
inches. The average annual air temperature is about 58
degrees F. The average frost-free season is between
170 and 250 days. Natural vegetation 1s conifer-hard-
wood forest and some annual and perennial grasses.
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About 10 percent of this unit is included areas of
Auburn silt loam, 10 percent Josephine loam, and 10
percent Sobrante silt loam. Also included are small areas
of a soll that is similar to this Boomer soil but I1s 30 to 40
inches deep to weathered bedrock.

The Boomer soill is well drained and 1s deep over
weathered metabasic rock. It formed in the residuum
from amphibolite schist or meta-andesite.

Typically, the surface layer is brown and yellowish red
gravelly loam about 10 inches thick. The subsoil is red-
dish yellow gravelly clay loam. At a depth of 58 inches is
weathered basic schist.

Permeability is moderately slow. The available water
capacity 1s 4.5 to 9.0 inches. The effective rooting depth
Is 40 to 60 inches. The surface runoff i1s rapid. The
hazard of erosion is high.

Rock outcrop consists of areas of scattered hard
metamorphic rock, generally ranging in height from 2 to
5 feet. Some of the outcrop covers up to 500 square
feet.

Surface runoff is very rapid. There is no hazard of
erosion.

This unit is used for wood crops. It 1s well suited to
ponderosa pine production. It is suited to moderate man-
agement and is capable of producing about 111 cubic
feet, or 617 board feet (International rule), per acre an-
nually of merchantable timber from a fully stocked, even-
aged stand of 70 years. The major limitation to timber
production Is the slope Rock outcrop does not apprecia-
bly affect the use of this unit. Conventional methods
used in tree harvest can be used only with difficulty
because of the slope. The slope can also be damaging
to the soil resource because of the high erosion hazard.
Roads and skid trails should be protected from runoff.
Grades on unsurfaced roads should be less than 10
percent. Reforestation after harvest must be managed to
reduce competition from undesirable plants. Christmas
trees can be grown on this unit. Pruning is needed to
reduce excessive growth between whorls.

This unit provides good habitat for black-talled deer,
band-talled pigeon, wild turkey, and gray squirrel.

The steepness of slope and rock outcrop are the
major hmitations to be considered in planning home and
road construction. Soil slumps can be a hazard to road
cuts because of the low strength and the lateral move-
ment of water in winter,

Capability subclass VIs(22) nonirrigated; Storie index
22.

126—Boomer-Rock outcrop complex, 50 to 70 per-
cent slopes. This very steep soll and Rock outcrop are
on rocky canyons of the mountainous uplands. Eleva-
tions are 1,000 to 2,000 feet. The unit is about 55 per-
cent Boomer soil and 15 percent metamorphic Rock
outcrop. The average annual precipitation ranges from
30 to 45 inches. The average annual air temperature is
about 58 degrees F. The average frost-free season is
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between 150 and 240 days. Natural vegetation is coni-
fer-hardwood forest and some annual and perennial
grasses.

About 15 percent of this unit is included areas of
Sobrante silt loam, 10 percent is Auburn silt loam, and 5
percent is Josephine loam. Also included are small areas
of a soil that is similar to this Boomer soil but is 30 to 40
inches deep to weathered bedrock.

The Boomer soil is well drained and is deep over
weathered metabasic rock. It formed in residuum from
amphibolite schist or meta-andesite.

Typically, the surface layer is brown and yellowish red
gravelly loam about 10 inches thick. The subsoil is red-
dish yeliow gravelly clay loam. At a depth of 56 inches is
weathered basic schist.

Permeability is moderately slow. The available water
capacity is 4.5 to 9.0 inches. The effective rooting depth
is 40 to 60 inches. The surface runoff is rapid. The
hazard of erosion is very high.

Rock outcrop consists of areas of scattered hard
metamorphic rock, generally ranging in height from 2 to
5 feet. Some of the outcrop covers up to 1 acre.

Surface runoff is very rapid. There is no hazard of
erosion.

This unit is used for wood crops and watershed. It is
suited to ponderosa pine production. |t is suited to mod-
erate management and is capable of producing about
111 cubic feet, or 617 board feet (International rule), per
acre annually of merchantable timber from a fully
stocked, even-aged stand of 70 years. The major limita-
tion to timber production is the slope. Rock outcrop does
not appreciably affect the use of this unit. The slope
makes it difficult to use conventional methods in tree
harvest and can result in soil damage because of the
very high erosion hazard. Road and skid trails should be
protected from runoff. Grades on unsurfaced roads
should be less than 10 percent. Reforestation after har-
vest must be managed to reduce competition from unde-
sirable plants.

This unit provides habitat for black-tailed deer, band-
tailed pigeon, wild turkey, and gray squirrel.

Capability subclass Vlis(22) nonirrigated; Storie index
15.

127—Boomer Variant stony sandy loam, 2 to 15
percent slopes. This is an undulating to rolling, deep,
well drained stony soil underlain by weathered syenite. |t
formed in residuum on side slopes of Sugar Pine Moun-
tain. Elevations are 1,600 to 2,200 feet. The average
annual precipitation ranges from 35 to 45 inches. The
average annual air temperature is about 58 degrees F.
The average frost-free season ranges from 200 to 240
days. Natural vegetation is conifer-hardwood forest and
scattered brush.

About 30 percent of the acreage is included areas of a
deep sandy loam that is along the southern edge of this
Boomer variant and has an abrupt red clay subsoil. An-
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other 10 percent is a soil that is similar to this Boomer
variant but is 20 to 40 inches deep to weathered bed-
rock. In most swale positions is a poorly drained claypan
soil that is identified by spot symbols on the soil map.

Typically, the surface layer of the Boomer variant is
brown and light brown very stony sandy loam and loam
about 11 inches thick. The upper 25 inches of the sub-
soil is reddish yellow heavy loam and clay loam. The
lower part I1s reddish yellow clay. At a depth of 60 inches
is weathered nepheline syenite.

Permeability is slow. The available water capacity is
7.0 to 9.5 inches. The effective rooting depth is 50 to 72
inches. Below 20 to 36 inches the dense clay may re-
strict tree roots. Surface runoff is medium. The hazard of
erosion is slight or moderate.

Most areas are used for wood crops. A few areas
where water is available for irrigation are used for irrigat-
ed pasture and family orchards. A few areas are being
subdivided for homesites.

Erosion can be controlled by tilling across the slope
and by using cover crops in orchards in winter. To avoid
compaction, this soil should not be cultivated or have
equipment moved across it when wet. Stones cause
some difficulty in tilling. Sprinklers should be used in
irrigating.

Wimmera 62 ryegrass, Blando bromegrass, or Cuca-
monga bromegrass provide a satisfactory cover crop in
orchards. The annual cover should set seed before it is
disked or mowed.

In orchards, a permanent cover crop can be annual
grasses and weeds, which are mowed. A perennial per-
manent sod cover is low growing legumes and perennial
grasses, such as white Dutch clover, Salina strawberry
clover, and Pomar orchardgrass. It should be mowed in
spring and summer through fruit harvest. No legumes
should be used in a cover crop in apple orchards.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is broadleaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture shouid be mowed to prevent clumping.

Ali crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Apples and pears
may need small applications of zinc, magnesium, and
boron. In orchards under permanent cover, fertilizer rates
are generally increased by about 50 percent.

On pasture and in orchards, irrigation water is applied
by sprinklers at a rate of 0.25 to 0.35 inch per hour. A
total of 3.5 to 5.5 inches of water is applied at each
irrigation. The frequency of irrigation 1s every 10 to 14
days during July and August. Approximately 3 1/2 acre-
feet of water is used annually.

This soil is suited to ponderosa pine production. it is
suited to moderate management and is capable of pro-
ducing about 77 cubic feet, or 363 board feet (Interna-
tional rule), per acre annually of merchantable timber
from a fully stocked, even-aged stand of 70 years. Con-
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ventional methods can be used in harvest, but their use
may be restricted in winter. Reforestation after harvest
must be managed to reduce competition from undesira-
ble understory plants. Chnistmas trees are well suited to
this soll.

Orchard and pasture areas have good potential as
habitat for California quail, mourning dove, and band-
tailed pigeon. Forested areas provide habitat for black-
tailed deer, gray squirrel, and wild turkey. To encourage
wildlife populations, shrub hedgerows can be established
along fence lines, roadsides, and streambanks to provide
needed cover and nesting areas. Protective strip planting
of grain provides food. Deer present serious depredation
problems in orchards.

This soll 1s used Increasingly as sites of rural subdivi-
sions. The major Iimitations to urban use are the slow
permeability of the subsoil, the shrink-swell potential of
the subsoil, the slope, and the limited ability of the soll to
support a load. Dwelling and road construction can be
designed to offset most of these limitations. Septic tank
absorption fields may not function properly during peri-
ods of rain or heavy use because of the slow permeabil-
ity. Community sewage systems are needed in moderate
to high density subdivisions.

Capability unit IVe-3(22) imgated and nonirngated;
Storie index 41.

128—Boomer Variant very stony sandy loam, 15 to
50 percent slopes. This is a hilly to steep, deep, well
drained very stony soil underlain by weathered syenites.
It formed in residuum on side slopes of Sugar Pine
Mountain. Elevations are 1,600 to 2,200 feet. The aver-
age annual precipitation ranges from 35 to 45 inches.
The average annual air temperature I1s about 58 degrees
F. The average frost-free season is between 200 to 240
days. Natural vegetation 1s conifer-hardwood forest and
scattered brush.

About 10 percent of the acreage I1s included areas of a
deep sandy loam that is along the southern edge of this
Boomer vanant and has an abrupt red clay subsoil. An-
other 10 percent I1s a soil that is similar to this Boomer
vanant but is 20 to 40 inches deep to weathered bed-
rock. In some swale positions Is a poorly drained claypan
soll that 1s identified by spot symbols on the soil map.
About 250 acres on the south slope of Sugar Pine Moun-
tain are extremely stony. These areas also are identified
by spot symbols on the soil map.

Typically, the surface layer of the Boomer vanant is
brown and light brown very stony sandy loam and loam
about 11 inches thick The upper 25 inches of the sub-
soil 1s reddish yeliow heavy loam and clay loam. The
lower part 1s reddish yellow clay. At a depth of 60 inches
is weathered nepheline syenite.

Permeability is slow. The available water capacity 1s
6.5 to 9.5 inches The effective rooting depth is 50 to 60
inches. Below 20 to 36 inches the dense clay may re-
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strict tree roots. Surface runoff is medium or rapid. The
hazard of erosion Is high.

This soil 1s used mainly for wood crops. It is surted to
ponderosa pine production. it is suited to moderate man-
agement and 1s capable of producing about 64 cubic
feet, or 256 board feet (International rule), per acre an-
nually of merchantable timber from a fully stocked, even-
aged stand of 70 years. The major limitation to timber
production is the slowly permeable clay subsoil, which
restricts the downward movement of tree roots. Stones
cause some problems In road construction and the
movement of equipment. Conventional methods can be
used in tree harvest on slopes less than 30 percent but
ther use may be restricted in winter. On slopes greater
than 30 percent, conventional methods can be used only
with difficulty, and the soil can be damaged because of
the high erosion hazard. Roads and skid trails should be
protected from runoff. Grades on unsurfaced roads
should be less than 8 percent. Reforestation after har-
vest must be managed to reduce competition from unde-
sirable plants. Christmas trees can be grown on this soil.

Open areas have good potential as habitat for Califor-
na quail, mourning dove, and band-tailed pigeon. Forest-
ed areas provide habitat for black-talled deer, gray squir-
rel, and wild turkey. To encourage wildlife populations,
shrub hedgerows can be established along fence lines,
roadsides, and streambanks to provide needed cover
and nesting areas.

This soil is used increasingly as sites of rural subdivi-
sions. The major imitations to urban use are the slow
permeability of the subsoll, the shrink-swell potential of
the subsoll, the slope, stones, and the limited ability of
the soil to support a load. Dwelling and road construction
can be designed to offset the shrink-swell potential and
the hmited ability to support a load. In locating roads,
special care 1s needed to mimimize the heights of cuts
and fills. Cuts and fills greater than 6 feet make access
to buiiding sites a problem. Soil slumps can be a hazard
to road cuts because of the low strength and the lateral
movement of water in winter. Septic tank absorption
fields may not function properly because of the slope
and the siow permeability. Community sewage systems
are needed in moderate to high density subdivisions.

Capability subclass VIs(22) nonirngated; Storie index
19.

129—Caperton gravelly coarse sandy loam, 2 to 30
percent slopes. This 1s an undulating to hilly, shallow,
somewhat excessively drained soil underlain by granitic
rock. It formed in residuum on side slopes in the Folsom
Lake-Loomis Basin area. Elevations are 200 to 1,000
feet. The average annual precipitation ranges from 22 to
33 inches. The average annual air temperature 1s about
61 degrees F. The average frost-free season 1s between
250 and 270 days. Natural vegetation is annual grasses,
forbs, blue and live oak, and scattered brush.
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About 10 percent of the acreage is included areas of
Andregg coarse sandy loam, and 5 percent is a soil that
is similar to Sierra sandy loam but is 20 to 40 inches
deep to weathered rock. Shenandoah sandy loam occurs
In some swales. Also in swales and along drainageways
is a somewhat poorly drained or moderately well drained
soil that is otherwise similar to this Caperton soil. Aiso
included is a small area of a soll, In the southern part of
the survey area, paralleling Douglas, Eureka, and Olive
Branch Roads, that has a thin remnant of a gravel
mantle left from old vailey fill.

Typically, the surface layer of this Caperton soil is
mixed dark grayish brown, grayish brown, and brown
gravelly coarse sandy loam about 12 inches thick. The
next 6 inches is pale brown gravelly coarse sandy loam.
At a depth of 18 inches is weathered granodiorite.

Permeabillity is moderately rapid. The available water
capacity 1s 0.5 to 2 inches. The effective rooting depth is
8 to 20 inches. Surface runoff is medium or rapid. The
hazard of erosion 1s moderate or high.

This soil 1s used mainly for annual range and irrigated
pasture. It supports a few old orchards and vineyards.
Many areas are being converted to rural or ranchette
housing.

This soill should be tilled only to establish irngated
pasture. Tilling should be across the slope. Slopes great-
er than 15 percent are difficult to cultivate. To avoid
compaction, this soill should not be worked when wet.
Sprinklers shouid be used in irrigating.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture 1s narrowleaf trefoll and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Range legumes
respond to applications of sulfur.

On pasture, irrigation water is applied by sprinklers at
a rate of 0.25 to 0.35 inch per hour. A total of 1 to 2
inches of water I1s applied at each irngation. The frequen-
cy of irrigation 1s every 4 to 6 days during July and
August. Approximately 3 1/2 acre-feet of water 1s used
annually.

This soill has fair potential for rangeland. Forage pro-
duction can be increased by the introduction of improved
annuals, such as Blando bromegrass and Lana vetch. In
a favorable year, the green feed period is from about
March 15 to May 15. Grazing should be controlled so
that desirable vegetation, such as soft chess, wild oats,
and filaree, 1s maintained and enough vegetation is left
to protect the soill from depletion and erosion. Range
plants should be grazed only when the soil 1s dry. Oak
thickets can be thinned to increase forage.

Open areas have good potential as habitat for Califor-
nia quail, mourning dove, and pheasant. Wooded areas
provide habitat for black-tailed deer, gray squirrel, and
wild turkey. To encourage wildlife populations, shrub
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hedgerows can be established along fence lines, road-
sides, and streambanks to provide needed cover and
nesting areas.

This soil is used increasingly as sites of rural subdivi-
sions. The major limitations to urban use are the depth
to rock and the slope. In locating roads, special care Is
needed to minimize the heights of cuts and fills. Cuts
and fills greater than 6 feet make access to building
sites a problem. Because of the erodibility of this soil
and its parent material, all cuts and filis should be on at
least a 2 to 1 slope. Community sewage systems must
be anticipated in medium and high density subdivisions.
Septic tank absorption fields may not function properly
because of the slope and the depth to rock. Even on a
large acreage, septic tank absorption fields may not
function properly because the depth to rock is less than
20 inches.

Capability subclass Vie(18) irrigated and nonirrigated;
Storie index 24.

130—Caperton-Andregg coarse sandy loams, 2 to
15 percent slopes. These undulating to rolling soils are
on the granitic foothills in the Foisom Lake-Loomis Basin
area at elevations of 200 to 1,000 feet. The unit is about
50 percent Caperton soll and 30 percent Andregg soil.
The Caperton soil is on rounded knolls, and the Andregg
soil is on foot slopes. The average annual precipitation
ranges from 22 to 33 inches. The average annual air
temperature is about 61 degrees F. The average frost-
free season Is between 250 and 270 days. Natural vege-
tation is annual grasses, forbs, blue and live oak, and
scattered pine.

About 3 percent of this unit is included areas of Sierra
sandy loam, 5 percent is a soil that 1s similar to the
Sierra soil but 1s 20 to 40 inches deep to weathered
rock, and 10 percent is soils in swales and along drain-
ageways that are similar to the Caperton and Andregg
soils but are moderately well drained to poorly drained.
Also included in some swales are small areas of Shen-
andoah sandy loam. About 2 percent of this unit is scat-
tered granitic rock outcrop.

The Caperton Is a shallow, somewhat excessively
drained soil that formed in residuum from granitic rock.

Typically, the surface layer is grayish brown and brown
coarse sandy loam about 12 inches thick. The next 6
inches is pale brown gravelly coarse sandy loam. At a
depth of 18 inches 1s weathered granodiorite.

Permeability 1s moderately rapid. The available water
capacity is 1.0 to 2.5 inches. The effective rooting depth
Is 8 to 20 inches. Surface runoff 1Is medium. The hazard
of erosion is moderate.

The Andregg is a moderately deep, well drained soil
that also formed in residuum from granitic rock.

Typically, the surface layer 1s grayish brown coarse
sandy loam about 15 inches thick. The subsoil is pale
brown and very pale brown coarse sandy loam. At a
depth of 29 inches is highly weathered granodiorite.
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Permeability is moderately rapid. The available water
capacity is 2.5 to 5.0 inches. The effective rooting depth
is 24 to 40 inches. Surface runoff is medium. The hazard
of erosion is moderate.

Most areas are used for irrigated pasture and decidu-
ous orchards. A few areas are used for rangeland. Many
areas are being converted to rural or ranchette housing.

Erosion can be controlied by cultivating across the
slope. Cover crops should be used in winter. To avoid
compaction, these soils should not be cultivated or have
equipment moved across them when wet. Sprinklers
should be used in irrigating.

Wimmera 62 ryegrass, Blando bromegrass, or Cuca-
monga bromegrass provide a satisfactory cover crop in
orchards. The annual cover should set seed before it is
disked or mowed.

In deciduous orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
nial permanent sod cover is low growing legumes and
perennial grasses, such as white Dutch clover, Salina
strawberry clover, and Pomar orchardgrass. It should be
mowed in spring and summer through fruit harvest. No
legumes should be used in a cover crop in apple or-
chards. Orchards appear patchy because trees are more
vigorous and productive on the Andregg part of the unit.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is narrowleaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Orchards may
need small applications of zinc. In orchards under per-
manent cover, fertilizer rates are generally increased by
about 50 percent. Range legumes respond to applica-
tions of sulfur.

On pasture and in deciduous orchards, irrigation water
is applied by sprinklers at a rate of 0.25 to 0.35 inch per
hour. A total of 2 to 3 inches of water is applied at each
irrigation. The frequency of irrigation is every 5 to 8 days
during July and August. Approximately 3 1/2 acre-feet of
water is used annually.

This unit has good potential for annual rangeland.
Forage production can be increased by the introduction
of improved annuals, such as Blando bromegrass and
Lana vetch. In a favorable year, the green feed period is
from about March 15 to May 15 on the Caperton soil
and from about March 15 to June 15 on the Andregg
soil. Grazing should be controlled so that desirable vege-
tation, such as soft chess, wild oats, and filaree, is main-
tained and enough vegetation is left to protect the soil
from depletion and erosion. Range plants should be
grazed only when the soil is dry. Oak thickets can be
thinned to increase forage.

Orchard and pasture areas have good potential as
habitat for California quail, mourning dove, and pheasant.
Wooded areas provide habitat for black-tailed deer, gray
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squirrel, and wild turkey. To encourage wildlife popula-
tions, shrub hedgerows can be established along fence
lines, roadsides, and streambanks to provide needed
cover and nesting areas. Protective strip planting of grain
provides food. Deer present serious depredation prob-
lems in orchards.

This unit is used increasingly as sites of rural subdivi-
sions. The major limitations to urban use is the depth to
rock. Community sewage systems must be anticipated in
medium and high density subdivisions. Septic tank ab-
sorption fields may not function properly because the
depth to rock generally ranges from 8 to 40 inches.

Capability unit 1Ve-4(18) irrigated and nonirrigated;
Storie index 37.

131—Caperton-Andregg coarse sandy loams, 15 to
30 percent slopes. These hilly soils are on granitic
foothills in the Folsom Lake-Loomis Basin area at eleva-
tions of 200 to 1,000 feet. The unit is about 60 percent
Caperton soll and 35 percent Andregg soil. The Caper-
ton soil is on rounded knolls. The Andregg soil is on foot
slopes. The average annual precipitation ranges from 22
to 33 inches. The average annual air temperature is
about 61 degrees F. The average frost-free season is
between 250 and 270 days. Natural vegetation is annual
grasses, forbs, blue and live oak, and scattered pine.

About 2 percent of this unit is included areas of Sierra
sandy loam and 3 percent is a soil that is similar to the
Sierra soil but is 20 to 40 inches deep to weathered
rock. Also included are small, scattered areas of granitic
rock outcrop.

The Caperton is a shallow, somewhat excessively
drained soil that formed in residuum from granitic rock.

Typically, the surface layer is grayish brown and brown
coarse sandy loam about 12 inches thick. The next 6
inches is pale brown gravelly coarse sandy loam. At a
depth of 18 inches i1s weathered granodiorite.

Permeability is moderately rapid. The available water
capacity is 1.0 to 2.5 inches. The effective rooting depth
is 8 to 20 inches. Surface runoff is medium or rapid. The
hazard or erosion is high.

The Andregg is a moderately deep, well drained soil
that also formed In residuum from granitic rock.

Typically, the surface layer i1s grayish brown coarse
sandy loam about 15 inches thick. The subsoil is pale
brown and very pale brown coarse sandy loam. At a
depth of 29 inches is highly weathered granodiorite.

Permeability is moderately rapid. The available water
capacity is 2.5 to 5.0 inches. The effective rooting depth
is 24 to 40 inches. Surface runoff is medium to rapid.
The hazard of erosion is high.

Most areas are used for irrigated pasture, deciduous
orchards, and rangeland. Many areas are being convert-
ed to rural or ranchette housing.

Erosion can be controlled by using permanent cover.
The planting of orchards and all cultivation should be
across the slope. These soils should be tilled only to
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establish improved permanent cover. To avoid compac-
tion, they should not be worked when wet. Sprinklers
should be used in irrigating.

In deciduous orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
nial permanent sod cover is low growing legumes and
perennial grasses, such as white Dutch clover, Salina
strawberry clover, and Pomar orchardgrass. It should be
mowed in spring and summer through fruit harvest. No
legumes should be used in a cover crop in apple or-
chards. Orchards appear patchy because trees are more
vigorous and productive on the Andregg part of the unit.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is narrowleaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Orchards may
need small applications of zinc. In orchards under per-
manent cover, fertilizer rates are generaily increased by
about 50 percent. Range legumes respond to applica-
tions of sulfur.

On pasture and in deciduous orchards, irrigation water
is applied by sprinklers at a rate of 0.25 to 0.35 inch per
hour. A total of 2 to 3 inches of water is applied at each
irrigation. The frequency of irrigation is every 5 to 8 days
during July and August. Approximately 3 1/2 acre-feet of
water is used annually.

This unit has good potential for rangeland. Forage
production can be increased by the introduction of im-
proved annuals, such as Blando bromegrass and Lana
vetch. In a favorable year, the green feed period is from
about March 15 to May 15 on the Caperton soil and
from about March 15 to June 1 on the Andregg soil.
Grazing should be controlled so that desirable vegeta-
tion, such as soft chess, wild oats, and filaree, is main-
tained and enough vegetation is left to protect the soils
from depletion and erosion. Range plants should be
grazed only when the soil is dry. Oak thicket can be
thinned to increase forage.

Orchard and pasture areas have good potential as
habitat for California quail, mourning dove, and pheasant.
Wooded areas provide habitat for black-tailed deer, gray
squirrel, and wild turkey. To encourage wildlife popula-
tions, shrub hedgerows can be established along fence
lines, roadsides, and streambanks to provide needed
cover and nesting areas. Grain provides food. Deer pres-
ent serious depredation problems in orchards.

This soil I1Is used Increasingly as sites of rural subdivi-
sions. The major limitations to urban use are the depth
to rock and the slope. In locating roads, special care is
needed to minimize the heights of cuts and fills. Cuts
and fills greater than 6 feet make access to building
sites a problem. Because of the erodibility of these soils
and their parent materials, all cuts and fills should be on
at least a 2 to 1 slope. Community sewage systems must
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be anticipated in medium and high density subdivisions.
Septic tank absorption fields may not function properly
because of the slope and the depth to rock. On a large
acreage, the absorption field should be located on the
Andregg soil. Even then there will be some problems
because of the slope and the depth to rock.

Capability subclass Vle(18) irrigated and nonirrigated;
Storie index 31.

132—Caperton-Rock outcrop complex, 2 to 30 per-
cent slopes. This undulating to hilly soit and Rock out-
crop are on granitic uplands in the Folsom Lake-Loomis
Basin area at elevations of 200 to 1,000 feet. The unit is
about 65 percent Caperton soil and 15 percent granitic
Rock outcrop. The average annual precipitation ranges
from 22 to 33 inches. The average annual air tempera-
ture 1s about 61 degrees F. The average frost-free
season is between 250 and 270 days. Natural vegetation
is annual grasses, forbs, biue and live oak, and scattered
brush.

About 10 percent of this unit is included areas of
Andregg coarse sandy loam, 5 percent is a soil that is
similar to Sierra sandy loam but is 20 to 40 inches deep
to weathered rock, and 5 percent 1s a moderately well
drained or poorly drained soil in swales and along drain-
ageways that otherwise is similar to Caperton gravelly
coarse sandy loam. On some granitic side slopes of the
volcanic ridges, the surface layer of this Caperton soil is
5 to 20 percent andesitic cobbles.

The Caperion is a shallow, somewhat excessively
drained soil that formed in residuum from granitic rock.

Typically, the surface layer is grayish brown and brown
gravelly coarse sandy loam about 12 inches thick. The
next 6 inches is pale brown gravelly coarse sandy loam.
At a depth of 18 inches is weathered granodiorite.

Permeability is moderately rapid. The available water
capacity is 0.5 to 2.0 inches. The effective rooting depth
is 8 to 20 inches. Surface runoff is medium or rapid. The
hazard of erosion is moderate or high.

Rock outcrop is hard granitic rock. it ranges from 2 to
5 feet in diameter to areas that cover up to one-half
acre.

Surface runoff is very rapid. There is no hazard of
erosion.

Most of this unit 1s used for rangeland. Some areas
are being converted to rural or ranchette housing. Se-
lected areas are used for irrigation.

This unit should be tilled only to establish irrigated
pasture. Tilling should be across the slope to prevent
erosion. The rock outcrop makes cultivation difficult. To
avoild compaction, this Caperton soil should not be
worked when wet. Sprinklers should be used in irngating.

Irrigated pasture can be a combination of legumes and
grasses planied in a well prepared seedbed. A typical
seed mixture is narrowleaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent clumping.
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All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Range legumes
respond to applications of sulfur.

On pasture, irrigation water is applied by sprinklers at
a rate of 0.25 to 0.3£ inch per hour. A total of 1 to 2
inches of water is applied at each irrigation. The frequen-
cy of irrigation is every 4 to 6 days during July and
August. Approximately 3 1/2 acre-feet of water is used
annually.

This unit has farr potential for rangeland. Forage pro-
duction can be increased by the introduction of improved
annuals, such as Blando bromegrass and Lana veich.
The rock outcrop does not appreciably reduce forage
production. In a favorable year, the green feed period is
from about March 15 to May 15. Grazing should be
planned so that desirable vegetation, such as soft chess,
wild oats, and filaree, is maintained and enough vegeta-
tion is left to protect the soil from depletion and erosion.
The Caperton soil should be grazed only when dry. Oak
thickets can be thinned to increase forage.

Open areas have good potential as habitat for Califor-
nia quail, mourning dove, and pheasant. Wooded areas
provide habhitat for black-tailed deer, gray squirrel, and
wild turkey. To encourage wildlife populations, shrub
hedgerows can be established along fence lines, road-
sides, and streambanks to provide needed cover and
nesting areas.

This unit is used increasingly as sites of rural subdivi-
sions. The major limitations to urban use are the depth
to rock, the rock outcrop, and the slope. In locating
roads, special care is needed to minimize the heights of
cuts and fills. Cuts and fills greater than 6 feet make
access to building sites a problem. Because of the erodi-
bility of the Caperton soil and its parent material, all cuts
and fills should be on at least a 2 to 1 slope. Community
sewage systems must be anticipated in medium and high
density subdivisions. Septic tank absorption fields may
not function properly because of the slope and the shal-
low depth to rock. Even on a large acreage, the absorp-
tion field may not function properly because the depth to
rock is less than 20 inches and the soll is saturated after
intense rainstorms. The absorption fields should be lo-
cated away from the rock outcrop. The rock outcrop also
limits the location of building sites.

Capability subclass Viis(18) irrigated and nonirrigated;
Storie index 20.

133—Caperton-Rock outcrop complex, 30 to 50
percent slopes. This steep soil and Rock outcrop are
on granitic side slopes of volcanic ridges in the Loomis
Basin. Elevations are 300 to 1,000 feet. The unit is about
70 percent Caperton soil and 15 percent granitic Rock
outcrop. The average annual precipitation ranges from
22 to 33 inches. The average annual air temperature is
about 61 degrees F. The average frost-free season is
between 250 and 270 days. Natural vegetation is annual
grasses, forbs, blue and live oak, and scattered brush.
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About 15 percent of this unit is included areas of
Andregg coarse sandy loam. On the upper slopes, below
the volcanic ridges, the surface layer of this Caperton
soil is 5 to 20 percent andesitic cobbles.

The Caperton is a somewhat excessively drained,
shaliow soil that formed in residuum from granitic rock.

Typically, the surface layer is grayish brown and brown
gravelly coarse sandy loam about 12 inches thick. The
next 6 inches is pale brown gravelly coarse sandy loam.
At a depth of 18 inches is weathered granodiorite.

Permeability is moderately rapid. The available water
capacity is 0.5 to 2.0 inches. The effective rooting depth
is 6 to 20 inches. Surface runoff is rapid. The hazard of
erosion is high.

Rock outcrop consists of areas of scattered hard gran-
itic rock ranging from 2 to 5 feet in diameter to areas
that cover up to one-half acre.

Surface runoff is very rapid. There is no hazard of
erosion.

Most areas are used for rangeland and watershed.

The major limitation to rangeland is the slope. Uniform
grazing is difficult to achieve because livestock tend to
trail around the slope. In a favorable year, the green feed
period is from March 15 to May 15. Grazing should be
planned so that desirable vegetation, such as soft chess,
wild oats, and filaree, is maintained and enough vegeta-
tion is left to protect the soil from depletion and erosion.
Range plants should be grazed only when the soil is dry.
Oak thickets can be thinned to increase forage.

Open areas have good potential as habitat for Califor-
nia quail and mourning dove. Wooded areas provide
habitat for black-tailed deer, gray squirrel, and wild
turkey.

The steepness of slope, the erosion hazard, and the
rock outcrop are the major limitations to be considered
in planning home and road construction.

Capability subclass Vils(18) nonirrigated; Storie index
10.

134—Cohasset loam, 2 to 9 percent slopes. This I1s
a deep, well drained soil underlain by weathered andesi-
tic conglomerate. It formed in residuum on long, broad
volcanic ridges at elevations of 2,000 to 4,600 feet. The
average annual precipitation, some of which falls as
snow, ranges from 40 to 60 inches. The average annual
air temperature is about 57 degrees F. The average
frost-free season is between 150 and 250 days. Natural
vegetation is conifer-hardwood forest.

About 5 percent of the acreage is included areas of
Alken loam and 5 percent McCarthy cobbly sandy loam.

Typically, the surface layer of this Cohasset soil is
dark brown and reddish brown loam about 18 inches
thick. The subsoil is yellowish red and strong brown
heavy loam and clay loam. At a depth of 57 inches is
weathered andesitic conglomerate. The surface layer is
2 to 10 percent gravel and cobbles by volume. The
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subsoil is 10 to 20 percent gravel and cobbles. In a few
places, the surface layer is sandy loam.

Permeability is moderate. The available water capacity
is 5.0 to 10.0 inches. The effective rooting depth is 40 to
60 inches or more. Surface runoff is medium. The hazard
of erosion is slight.

Most areas are used for wood crops. A few areas
where water is available for irrigation are used for irrigat-
ed pasture and for apple and pear orchards. Selected
varieties of grapes are also grown. The orchards are
planted below elevations of 3,500 feet to help reduce
crop losses resulting from freezes late in spring. Some
areas provide homesites.

Erosion can be controlled by tilhng across the slope
and using cover crops in orchards in winter. To avoid
compaction, this soil should not be cultivated or have
equipment moved across it when wet. Sprinklers should
be used in irrigating.

In pear orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
nial permanent sod cover should consist of low growing
legumes and perennial grasses, such as white Dutch
clover, Salina strawberry clover, and Pomar orchard-
grass. It should be mowed in spring and summer through
fruit harvest. No legumes should be used in a cover crop
in apple orchards.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is broadleaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Apples and pears
may need small applications of zinc, magnesium, and
boron. In orchards under permanent cover, the fertilizer
rates are generally increased by about 50 percent.

On pasture and in apple and pear orchards, irrigation
water is applied by sprinkiers at a rate of 0.25 to 0.35
inch per hour. A total of 3.5 to 5.5 inches of water is
applied at each irrigation. The frequency of irngation is
every 10 to 14 days during July and August. Approxi-
mately 3 1/2 acre-feet of water is used annually.

This Cohasset soil is one of the best soils in the area
for ponderosa pine production. It is suited to very inten-
sive management and is capable of producing about 130
cubic feet, or 776 board feet (International rule), per acre
annually of merchantable timber from a fully stocked,
even-aged stand of 70 years. Conventional methods can
be used in tree harvest, but their use may be restricted
in winter. Reforestation after harvest must be managed
to reduce competition from undesirable understory
plants. Christmas trees are well suited to this soil. Inten-
sive pruning is needed to reduce excessive growth be-
tween whorls.

Orchard and pasture areas have good potential as
habitat for California quail, mourning dove, and band-
tailed pigeon. Forested areas provide habitat for black-
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tailed deer, black bear, gray squirrel, and wild turkey. To
encourage wildlife populations, shrub hedgerows can be
established along fence lines, roadsides, and stream-
banks to provide needed cover and nesting areas. Pro-
tective strip planting of grain provides food. Deer present
serious depredation problems in orchards and vineyards.

Homesite construction—primarily vacation homes—is
increasing on this Cohasset soil. The major limitations to
urban use are the depth to rock, the shrink-swell poten-
tial of the subsoil, and the limited abiiity of the soil to
support a load. Dwelling and road construction can be
designed to offset most of these limitations. Septic tank
absorption fields may not function properly during peri-
ods of rain or heavy use because of the depth to rock.

Capabllity units lle-1(22) irrigated, ille-1(22) nonirrigat-
ed; Storie index 73.

135—Cohasset loam, 9 to 15 percent slopes. This is
a deep, sioping, well drained soil underlain by weathered
andesitic conglomerate. It formed in residuum on volcan-
ic ridges at elevations of 2,000 to 4,600 feet. The aver-
age annual precipitation, some of which falls as snow,
ranges from 40 to 60 inches. The average annual air
temperature is about 56 degrees F. The average frost-
free season is between 150 and 250 days. Natural vege-
tation is conifer-hardwood forest.

About 5 percent of the acreage is included areas of
Aiken loam, and 8 percent is McCarthy cobbly sandy
loam.

Typically, the surface layer of this Cohasset soil is
dark brown and reddish brown loam about 18 inches
thick. The subsoil is yellowish red and strong brown
heavy loam and clay loam. At a depth of 57 inches is
weathered andesitic conglomerate. In a few places, the
surface layer is sandy loam.

Permeability is moderate. The available water capacity
is 5.0 to 10.0 inches. The effective rooting depth is 40 to
60 inches or more. Surface runoff is medium. The hazard
of erosion is moderate.

Most areas are used for wood crops. A few areas
where water is available for irrigation are used for irngat-
ed pasture and for apple and pear orchards. Selected
varieties of grapes are also grown. The orchards are
planted below elevations of 3,500 feet to help reduce
crop losses resulting from freezes late in spring. Some
areas provide homesites.

Erosion can be controlled by tilling across the slope
and using cover crops in orchards in winter. Cultivation
should be limited to the control of weeds. To avoid
compaction, this soil should not be cultivated or have
equipment moved across it when wet. Sprinklers should
be used in irngating.

Wimmera 62 ryegrass and Blando bromegrass provide
a satisfactory cover crop in orchards. The annual cover
should set seed before it is disked or mowed.

In pear orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
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nial permanent sod cover should consist of low growing
legumes and perennial grasses, such as white Dutch
clover, Salina strawberry clover, and Pomar orchard-
grass. It should be mowed in spring and summer through
fruit harvest. No legumes should be used in a cover crop
in apple orchards.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is broadieaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Apples and pears
may need minor applications of zinc, magnesium, and
boron. In orchards under permanent cover, fertilizer rates
are generally increased by about 50 percent.

On pasture and in apples and pear orchards, irrigation
water is applied by sprinklers at a rate of 0.25 to 0.35
inch per hour. A total of 3.5 to 5.5 inches of water is
applied at each irrigation. The frequency of irrigation is
every 10 to 14 days during July and August. Approxi-
mately 3 1/2 acre-feet of water is used annually.

This Cohasset soil is one of the best soils in the area
for ponderosa pine production. It is suited to very inten-
sive management and is capable of producing about 130
cubic feet, or 776 board feet (International rule), per acre
annually of merchantable timber from a fully stocked,
even-aged stand of 70 years. Conventional methods can
be used in tree harvest, but their use may be restricted
in winter. Reforestation after harvest must be managed
to reduce competition from undesirable understory
plants. Christmas trees are well suited to this soil. Inten-
sive pruning is needed to reduce excessive growth be-
tween whorls.

Orchard and pasture areas have good potential as
habitat for California quail, mourning dove, and band-
tailed pigeon. Forested areas provide habitat for black-
tailed deer, black bear, gray squirrel, and wild turkey. To
encourage wildlife populations, shrub hedgerows can be
established along fence lines, roadsides, and stream-
banks to provide needed cover and nesting areas. Pro-
tective strip planting of grain provides food. Deer present
serious depredation problems in orchards and vineyards.

Homesite construction—primarily vacation homes—is
increasing on this Cohasset soil. The major limitations to
urban use are the depth to rock, the slope, the shrink-
swell potential of the subsoil, and the limited ability of
the soil to support a load. Dwelling and road construction
can be designed to offset most of these limitations.
Septic tank absorption fields may not function properly
during periods of rain or heavy use because of the slope
and the depth to rock.

Capability unit 1lle-1(22) wrigated and nonirrigated;
Storie index 65.

136—Cohasset loam, 15 to 30 percent slopes. This
is a deep, moderately steep, well drained soil underlain
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by weathered andesitic conglomerate. It formed in re-
siduum on side slopes of volcanic ridges at elevations of
2,000 to 4,600 feet. The average annual precipitation,
some of which falls as snow, ranges from 40 to 60
inches. The average annual air temperature 1s about 56
degrees F. The average frost-free season is between
150 and 240 days. Natural vegetation is conifer-hard-
wood forest.

About 3 percent of the acreage is included areas of
Aiken loam, 10 percent is McCarthy cobbly sandy loam,
and 5 percent is Cohasset cobbly loam.

Typically, the surface layer of this Cohasset soil is
dark brown and reddish brown loam about 18 inches
thick. The subsoil 1s yellowish red and strong brown
heavy loam and clay loam. At a depth of 57 inches is
weathered andesitic conglomerate. In a few places, the
surface layer is sandy loam.

Permeability is moderate. The available water capcity
Is 5.0 to 10.0 inches. The effective rooting depth is 40 to
60 inches or more. Surface runoff is medium or rapid.
The hazard of erosion is moderate or high.

Most areas are used for wood crops. A few areas
where water is available for irrigation are used for irrigat-
ed pasture and for apple and pear orchards. Selected
varieties of grapes are also grown. The orchards are
planted below elevations of 3,500 feet to help reduce
crop losses resulting from freezes late in spring. Some
areas provide homesites.

Erosion can be controlled by using permanent cover in
the orchards. Cultivation to establish permanent cover
should be across the slope. Orchards should be planted
and worked across the slope. To avoid compaction, this
soil should not be worked when wet. The slope makes
cultivation difficult. Sprinklers should be used in irrigating.

In pear orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
nial permanent sod cover Is low growing legumes and
perennial grasses, such as white Dutch clover, Salina
strawberry clover, and Pomar orchardgrass. It should be
mowed in spring and summer through fruit harvest. No
legumes should be used in a cover crop in apple or-
chards.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is broadleaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Apples and pears
may need small applications of zinc, magnesium, and
boron. In orchards under permanent cover, fertilizer rates
are generally increased by about 50 percent.

On pasture and in apple and pear orchards, irrigation
water is applied by sprinklers at a rate of 0.25 to 0.35
inch per hour. A total of 3.5 to 5.5 inches of water is
applied at each irrigation. The frequency of irrigation is
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every 10 to 14 days during July and August. Approxi-
mately 3 1/2 acre-feet of water is used annually.

This Cohasset soil is one of the best soils in the area
for ponderosa pine production. It is suited to very inten-
sive management and is capable of producing about 130
cubic feet, or 776 board feet (International rule), per acre
annually of merchantable timber from a fully stocked,
even-aged stand of 70 years. Conventional methods can
be used in tree harvest, but their use may be restricted
in winter. Roads and skid trails should be protected from
runoff. Grades on unsurfaced roads should be less than
12 percent. Reforestation after harvest must be man-
aged to reduce competition from undesirable understory
plants. Christmas trees are well suited to this soil. Inten-
sive pruning is needed to reduce excessive growth be-
tween whorls.

Orchard and pasture areas have good potential as
habitat for California quail, mourning dove, and band-
tailed pigeon. Forested areas provide habitat for black-
tailed deer, black bear, gray squirrel, and wild turkey. To
encourage wildlife populations, shrub hedgerows can be
established along fence lines, roadsides, and stream-
banks to provide needed cover and nesting areas. Deer
present serious depredation problems in orchards and
vineyards.

Homesite construction—primarily vacation homes—is
increasing on this Cohasset soil. The major limitations to
urban use are the slope, the shrink-swell potential of the
subsoil, and the limited ability of the soil to support a
load. Dwelling and road construction can be designed to
offset the shrink-swell potential and the limited ability to
support a load. In locating roads, special care is needed
to minimize the heights of cuts and fills. Cuts and fills
greater than 6 feet make access to building sites a
problem. Septic tank absorption fields may not function
properly because of the slope.

Capability unit Ve-1(22) irrigated and nonirrigated;
Storie index 57.

137—Cohasset cobbly loam, 5 to 15 percent
slopes. This is a deep, well drained cobbly soil underlain
by weathered andesitic conglomerate. It formed in re-
siduum on long, broad volcanic ridges and their side
slopes at elevations of 2,000 to 4,600 feet. The average
annual precipitation, some of which falls as snow, ranges
from 40 to 60 inches. The average annual ar tempera-
ture 1s about 56 degrees F. The average frost-free
season is between 150 and 250 days. Natural vegetation
is conifer-hardwood forest.

About 5 percent of the acreage is included areas of
Aiken loam, 5 percent McCarthy cobbly sandy loam, and
10 percent a soil that is similar to this Cohasset soil but
is 24 to 40 inches deep to weathered rock.

Typically, the surface layer of this Cohasset soil is
dark brown and reddish brown cobbly loam about 18
inches thick. The subsoil is reddish brown cobbly heavy
loam and yellowish red and strong brown cobbly clay
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loam. At a depth of 57 inches is weathered andesitic
conglomerate. In a few places, the surface layer is sandy
foam.

Permeability is moderate. The available water capacity
is 4.5 to 9.5 inches. The effective rooting depth is 40 to
60 inches or more. Surface runoff is medium. The hazard
of erosion is moderate.

Most areas are used for wood crops. A few areas
where water is available for irrigation are used for irrigat-
ed pasture and for apple and pear orchards. Selected
varieties of grapes are also grown. The orchards are
planted below elevations of 3,500 feet to help reduce
crop losses resulting from freezes late in spring. Some
areas provide homesites.

Erosion can be controlied by tilling across the slope
and using cover crops in orchards in winter. Cultivation
should be limited to the control of weeds. Cobbles make
cultivation somewhat difficult. To avoid compaction, the
soil should not be cultivated or have equipment moved
across it when wet. Sprinkers should be used in irrigat-
ing.

Wimmera 62 ryegrass and Blando bromegrass provide
a satisfactory cover crop in orchards. The annual cover
should set seed before it is disked or mowed.

In pear orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
nial permanent sod cover should consist of low growing
legumes and perennial grasses, such as white Dutch
clover, Salina strawberry clover, and Pomar orchard-
grass. This cover should be mowed in spring and
summer through fruit harvest. No legumes should be
used in a cover crop in apple orchards.

Irrigated pasture should consist of a combination of
legumes and grasses planted in a well prepared
seedbed. A typical seed mixture is broadleaf trefoil and
Akaroa orchardgrass. The legume seed is inoculated
before planting. The pasture should be mowed to pre-
vent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Apples and pears
may need small applications of zinc, magnesium, and
boron. In orchards under permanent cover, fertilizer rates
are generally increased by about 50 percent.

On pasture and in apple and pear orchards, irrigation
water is applied by sprinklers at a rate of 0.25 to 0.35
inch per hour. A total of 3.5 to 5.5 inches of water is
applied at each application. The frequency of Irrigation is
every 10 to 14 days during July and August. Approxi-
mately 3 1/2 acre-feet of water is used annually.

This Cohasset soil is one of the best soils in the area
for ponderosa pine production. it is suited to very inten-
sive management. The cobbles do not restrict tree
growth. This soil is capable of producing about 125 cubic
feet, or 700 board feet (International rule), per acre an-
nually of merchantable timber from a fully stocked, even-
aged stand of 70 years. Conventional methods can be
used in tree harvest, but theirr use may be restricted in
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winter. Reforestation after harvest must be managed to
reduce competition from undesirable understory plants.
Christmas trees are well suited to this soil. Intensive
pruning is needed to reduce excessive growth between
whorls.

Orchard and pasture areas have good potential as
habitat for California quail, mourning dove, and band-
tailed pigeon. Forested areas provide habitat for black-
tailed deer, black bear, gray squirrel, and wild turkey. To
encourage wildlife populations, shrub hedgerows can be
established along fence lines, roadsides, and stream-
banks to provide needed cover and nesting areas. Pro-
tective strip planting of grain provides food. Deer present
serious depredation problems in orchards and vineyards.

Homesite construction—primarily vacation homes—is
increasing on this Cohasset soil. The major limitations to
urban use are the depth to rock, the slope, the shrink-
swell potential of the subsoil, and the limited ability of
the soil to support a load. Dwelling and road construction
can be designed to offset most of these limitations.
Septic tank absorption fields may not function properly
during periods of rain or heavy use because of the slope
and the depth to rock.

Capability unit llle-7(22) irrigated and nonirrigated;
Storie index 51.

138—Cohasset cobbly loam, 15 to 30 percent
slopes. This is a deep, moderately steep, well drained
cobbly soil underlain by weathered andesite conglomer-
ate. It formed in residuum on side slopes of volcanic
ridges at elevations of 2,000 to 4,600 feet. The average
annual precipitation, some of which falls as snow, ranges
from 40 to 60 inches. The average annual air tempera-
ture is about 56 degrees F. The average frost-free
season is between 150 and 240 days. Natural vegetation
is conifer-hardwood forest.

About 10 percent of the acreage is included areas of
McCarthy cobbly sandy loam, 5 percent I1s Iron Mountain
cobbly sandy loam, and 10 percent is a soil that is
similar to this Cohasset soil but is 24 to 40 inches deep
to weathered bedrock.

Typically, the surface layer of this Cohasset soil is
dark brown and reddish brown cobbly loam about 18
inches thick. The subsoil is reddish brown cobbly heavy
loam and yellowish red and strong brown cobbly clay
loam. At a depth of 57 inches is weathered andesitic
conglomerate. In a few places, the surface layer is sandy
loam.

Permeability is moderate. The available water capacity
is 4.5 to 9.5 inches. The effective rooting depth is 40 to
60 inches or more. Surface runoff is medium or rapid.
The hazard of erosion 1s moderate or high.

Most areas are used for wood crops. A few areas
where water is available for irngation are used for irrigat-
ed pasture and for apple and pear orchards. Selected
varieties of grapes are also grown. The orchards are
planted below elevations of 3,500 feet to help reduce

37

crop losses resulting from freezes late in spring. Some
areas provide homesites.

Erosion can be controlled by using permanent cover in
the orchards. Cultivation to establish permanent cover
should be across the slope. Orchards should be planted
and worked across the slope. To avoid compaction, the
soil should not be worked when wet. Cobbles and the
slope make cultivation difficult. Sprinklers should be used
in irrigating.

In pear orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
nial permanent sod cover is white Dutch clover, Salina
strawberry clover, and Pomar orchardgrass. It should be
mowed In spring and summer through fruit harvest. No
legumes should be used in a cover crop in apple or-
chards.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is broadleaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Apples and pears
may need small applications of zinc, magnesium, and
boron. In orchards under permanent cover, fertilizer rates
are generally increased by about 50 percent.

On pasture and in apple and pear orchards, irrigation
water is applied by sprinklers at a rate of 0.25 to 0.35
inch per hour. A total of 3.5 to 5.5 inches of water is
applied at each irrigation. The frequency of irrigation is
every 10 to 14 days during July and August. Approxi-
mately 3 1/2 acre-feet of water is used annually.

This Cohasset soil is one of the better soils in the area
for ponderosa pine production. It is suited to very inten-
sive management. It is capable of producing about 125
cubic feet, or 700 board feet (International rule), per acre
annually of merchantable timber from a fully stocked,
even-aged stand of 70 years. Conventional methods can
be used in tree harvest, but their use may be restricted
in winter. Roads and skid trails should be protected from
runoff. Grades on unsurfaced roads should be less than
12 percent. Reforestation after harvest must be man-
aged to reduce competition from undesirable understory
plants. Chrnistmas trees are well suited to this soil. Inten-
sive pruning is needed to reduce excessive growth be-
tween whorls.

Orchard and pasture areas have good potential as
habitat for California quall, mourning dove, and band-
tailed pigeon. Forested areas provide habitat for black-
tailed deer, black bear, gray squirrel, and wild turkey. To
encourage wildlife populations, shrub hedgerows can be
established along fence lines, roadsides, and stream-
banks to provide needed cover and nesting areas. Deer
present serious depredation problems in orchards and
vineyards.

Homesite construction—primarily vacation homes—is
increasing on this Cohasset soil. The major limiations to
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urban use are the slope, the shrink-swell potential of the
subsoil, and the limited ability of the soil to support a
load. Dwelling and road construction can be designed to
offset the shrink-swell potential and the limited ability to
support a load. In locating roads, special care is needed
to minimize the heights of cuts and fills. Cuts and fills
greater than 6 feet make access to building sites a
problem. Septic tank absorption fields may not function
properly because of the slope.

Capability unit 1Ve-7(22) irrigated and nonirrigated;
Storie index 42.

139—Cohasset cobbly loam, 30 to 50 percent
slopes. This is a deep, steep, well drained cobbly soil
underlain by weathered andesitic conglomerate. |t
formed in residuum on side slopes of volcanic ridges at
elevations of 2,000 to 4,600 feet. The average annual
preciptiation, some of which falls as snow, ranges from
40 to 60 inches. The average annual air temperature is
about 55 degrees F. The average frost-free season is
between 150 and 200 days. Natural vegetation is coni-
fer-hardwood forest.

About 15 percent of the acreage is included areas of
McCarthy cobbly sandy loam and 10 percent is a soil
that is similar to this Cohasset soil but is 24 to 40 inches
deep to weathered rock.

Typically, the surface layer of this Cohasset soil is
dark brown and reddish brown cobbly loam about 18
inches thick. The subsoil is reddish brown cobbly heavy
loam and yellowish red and strong brown cobbly clay
loam. At a depth of 57 inches is weathered andesitic
conglomerate. In a few places, the surface layer 1s sandy
foam.

Permeability is moderate. The available water capacity
is 4.5 to 9.5 inches. The effective rooting depth is 40 to
60 inches or more. Surface runoff is rapid. The hazard of
erosion is high.

This soil is used mainly for wood crops.

This Cohasset soil is well suited to ponderosa pine
production. It is suited to moderate management and I1s
capable of producing about 125 cubic feet, or 700 board
feet (International rule), per acre annually of merchanta-
ble timber from a fully stocked, even-aged stand of 70
years. The major limitation to timber production is the
slope. The cobbles do not appreciably affect the use of
this soil. Conventional methods used in tree harvest can
be used only with difficulty because of the slope. The
slope can also be damaging to the soil resource be-
cause of the high erosion hazard. Roads and skid trails
should be protected from runoff. Grades on unsurfaced
roads should be less than 12 percent. Reforestation
after harvest must be managed to reduce competition
from undesirable plants. Christmas trees can be grown
on this soil. Pruning is needed to reduce the excessive
growth between whorls.

SOIL SURVEY

Forested areas provide good habitat for black bear,
black-tailed deer, band-tailed pigeon, wild turkey, and
gray squirrel.

The steepness of slope is the major limitation to be
considered in planning home and road construction. Soil
slumps can be a hazard to road cuts because of the low
strength and the lateral movement of water in winter.

Capability subclass Vle(22) nonirrigated; Storie index
24.

140—Cometa sandy loam, 1 to 5 percent slopes.
This is a deep, well drained claypan soil on low terraces
at elevations of 75 to 200 feet. It formed in alluvium,
mainly from granitic sources. It occurs mainly northwest
of Roseville. The average annual precipitation is about
20 inches. The average annual air temperature is about
62 degrees F. The average frost-free season is about
270 days. Natural vegetation is annual grasses, forbs,
and scattered oak.

About 10 percent of the acreage is included areas of
Fiddyment loam, 5 percent is Kaseberg loam, and 5
percent is San Joaquin sandy loam. The scattered
narrow ridges are Ramona sandy loam. Alamo clay is in
some drainageways and basins. Also included are a few
small areas where slopes range to 9 percent.

Typically, the surface layer of this Cometa soil is
brown sandy loam about 18 inches thick. The subsoil is
brown clay. At a depth of about 29 inches is compacted
very brown sandy loam.

Permeability is very slow. The available water capacity
is 4.0 to 6.0 inches. The effective rooting depth is 60
inches or more, but roots are restricted to cracks and
faces of peds below a depth of 18 inches because of
the dense clay subsoil. Surface runoff is slow. The
hazard of erosion is slight. After intense rainstorms, the
soil is saturated for a short time.

Most areas are used for dryland winter grains and
irrigated pasture. A few areas are in rice.

When grain is grown, this soil is usually fallowed in
alternate years to conserve moisture and control weeds.
The low yields can be improved by applications of nitro-
gen, especially when it is applied in both nitrate and
ammonia form. To avoid compaction, this soil should not
be cultivated or have equipment moved across it when
wet, except in growing rice. Suitable irrigation methods
are flood, border, or sprinkler.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is narrowleaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent clumping. It
responds to applications of nitrogen and phosphorus.
Leveling for border irrigation may expose the dense clay
subsoil. The frequency of irrigation is about every 5 to 8
days during July and August. Approximately 4 to 4 1/2
acre-feet of water is used annually.
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Flatter areas are well suited to rice. The soil needs to
be leveled so that water can be ponded on it. The clay
subsoil and the compacted substratum are nearly imper-
vious to the downward movement of water. Water re-
quirements for rice are about 1 cubic foot per second for
40 acres after the checks are flooded. Rice should be
rotated with barley every 2 to 4 years to help control
aquatic weeds and soii fungus.

Grainfields have limited potential as habitat for mourn-
ing dove. Irngated pasture and ricefields provide habitat
for dove and pheasant. Ricefields provide good habitat
for duck. The lack of shrub cover 1s the major limitation
to wildlife habitat. To encourage wildlife populations,
shrub hedgerows can be established along fence lines,
roadsides, and streambanks to provide needed cover
and nesting areas.

This soil supports little construction except for farm-
steads The major limitations to construction are the very
slow permeability of the subsoil, the shrink-swell poten-
tial of the soll, and the limited ability of the soil to
support a load. Dwelling and road construction can be
designed to offset most of these limitations. Septic tank
absorption fields may not function properly during peri-
ods of rain or heavy use because of the very slow
permeability in the subsoil and the substratum.

Capability unit Ille-3(17) irrigated and nonirngated,
Storie index 39

141—Cometa-Fiddyment complex, 1 to 5 percent
slopes. These undulating soils are on low terraces gen-
erally west of State Route 65 and south of Auburn
Ravine. They occur at elevations of 75 to 200 feet The
unit 1s about 35 percent Cometa soil and 35 percent
Fiddyment soil. The Cometa soil is on the younger land
surfaces, and the Fiddyment on the older surfaces. In
some areas the Cometa soil 1s in the higher positions
and in other areas in the lower positions, depending on
the geologic deposition and erosion cycle. In general,
the surface of the Cometa soil has a brown cast and that
of the Fiddyment has a yellower or grayer cast The
average annual precipitation 1s about 20 inches. The
average annual air temperature i1s about 62 degrees F.
The average frost-free season Is about 270 days. Natural
vegetation is annual grasses and forbs.

About 10 percent of this unit is included areas of San
Joaquin sandy loam, 10 percent 1s Kaseberg loam, 5
percent is Ramona sandy loam on scattered narrow
ridges, and 5 percent is Alamo clay in some drain-
ageways and basins.

The Cometa 1s a deep, well drained claypan soll that
formed in alluvium, mainly from granitic sources.

Typically, the surface layer is brown sandy loam about
18 inches thick. The subsoil 1s brown clay At a depth of
about 29 Iinches 1s compacted very pale brown sandy
loam.

Permeability is very slow. The available water capacity
is 4.0 to 6.0 inches. The effective rooting depth 1s 60
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inches or more, but roots are restricted to cracks and
faces of peds below a depth of 18 inches because of
the dense clay subsoil. Surface runoff is slow. The
hazard of erosion is slight. After intense rainstorms, the
soil is saturated for a short time.

The Fiddyment i1s a well drained soil that 1s moderately
deep over a hardpan. It formed in old valley fill siltstone.

Typically, the surface layer is light yellowish brown
loam and silt loam about 12 inches thick. The subsoil is
yellowish brown and brown dense clay loam. At a depth
of 28 inches Is silica-indurated silistone.

Permeability is very slow. The available water capacity
is 2.0 to 3.5 inches. The effective rooting depth is 20 to
37 inches. The dense subsaoil restricts most roots, reduc-
ing the water available to plants. Surface runoff is slow.
The hazard of erosion I1s shght. After intense rainstorms,
the soll 1s saturated for a short time.

Most areas are used for winter grain. A few areas are
used for irngated pasture and nce. When grain prices are
down, much of the grainland 1s used for annual range-
land. In the Roseville area, this unit is being subdivided
for homesites.

To avoid compachon, these soils should not be cuiti-
vated or have equipment moved across them when wet,
except in growing rice. Suitable irrigation methods are
flood, border, or sprinkler.

After a grain crop these soils are usually fallowed in
alternate years to conserve moisture and control weeds.
Yields are low but can be improved by applications of
nitrogen, especially If it 1s applied In both nitrate and
ammonia form.

Irngated pasture should consist of a combination of
legumes and grasses planted in a well prepared
seedbed. A typical seed mixture is narrowleaf trefoil and
Akaroa orchardgrass The legume seed is noculated
before planting. The pasture should be mowed to pre-
vent clumping. It responds to applications of nitrogen
and phosphorus. Leveling for broader irmgation may
expose hardpan on the Fiddyment soil and dense clay
subsoll on the Cometa solil. The frequency of irrigation Is
about every 5 to 8 days during July and August. Approxi-
mately 4 to 4 1/2 acre-feet of water is used annually.

Flatter areas are well suited to rice. The soils need to
be leveled so that water can be ponded. The hardpan
under the Fiddyment soil and the clay subsoll and com-
pacted substratum of the Cometa soil are nearly impervi-
ous to the downward movement of water. Water require-
ments for rice are about 1 cubic foot per second to 40
acres after the checks are fiooded. Rice should be rotat-
ed with barley every 2 to 4 years to help control aquatic
weeds and soil fungus.

This unit has fair potential for rangeland. Most range-
fand 1s Iin poor condition because the forage 1s volunteer
grasses, legumes, and forbs. Forage can be Increased
by introducing improved annuals, such as Blando brome-
grass and Lana vetch, and by applying nitrogen, phos-
phorus, and sulfur. In a favorable year, the green feed
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period is from about March 15 to June 1. Grazing should
be planned so that desirable vegetation, such as soft
chess, wild oats, and filaree is maintained and enough
vegetation is left to protect the soil from depletion and
erosion. Range plants should be grazed only when the
soil is dry.

Crainfields and rangeland have limited potential as
habitat for mourning dove. Irrigated pasture and ricefields
provide habitat for dove and pheasant. Ricefields provide
good habitat for duck. The lack of shrub cover is the
major limitation to wildlife habitat. To encourage wildlife
populations, shrub hedgerows can be established along
fence lines, roadsides, and streambanks to provide
needed cover and nesting areas.

The major limitations to construction on the Cometa
soil are the very slow permeability of the subsoil, the
shrink-swell potential of the soil, and the limited ability of
the soil to support a load. The major limitations to con-
struction on the Fiddyment soil are the very slow perme-
ability of the subsoil, the moderate depth to hardpan,
and the limited ability of the soil to support a load.
Dwelling and road construction can be designed to offset
the shrink-swell potential and the low bearing strength of
the soils. Community sewage systems must be anticipat-
ed in medium and high density subdivisions. Septic tank
absorption fields may not function properly because of
the very slow permeability of the subsoil and substratum
and the hardpan under the Fiddyment soil.

Capability unit IVe-3(17) irrigated and nonirrigated;
Storie index 34.

142—Cometa-Ramona sandy loams, 1 to 5 percent
slopes. These undulating soils are on low terraces in the
Roseville area and west of Lincoln. They occur at eleva-
tions of 75 to 200 feet. The unit is about 50 percent
Cometa soil and 30 percent Ramona soil. The Cometa
soil is on short side slopes and bottoms, and the
Ramona soil is on fingerlike ridges and younger land
surfaces. The average annual precipitation 1s about 20
inches. The average annual air temperature is about 62
degrees F. The average frost-free season is about 270
days. Natural vegetation is annual grasses, forbs, and
scattered oak.

About 10 percent of this unit is included areas of San
Joaquin sandy loam, 5 percent is Fiddyment loam, and 5
percent is Alamo clay and areas of Xerofluvents in
narrow drainageways.

The Cometa is a deep, well drained claypan soil that
formed in alluvium, mainly from granitic sources.

Typically, the surface layer is brown sandy loam about
18 inches thick. The subsoil is brown clay. At a depth of
about 29 inches 1s compacted very pale brown sandy
loam.

Permeability is very slow. The available water capacity
is 4.0 to 6.0 inches. The effective rooting depth is 60
inches or more, but roots are restricted to cracks and
faces of peds below a depth of 18 inches because of
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the dense clay subsoil. Surface runoff is slow. The
hazard of erosion is slight. After intense rainstorms, the
soil is saturated for a short time.

The Ramona soil is very deep and well drained. It
formed in alluvium from predominantly granitic sources.

Typically, the surface layer is brown and light brown
sandy loam and loam about 14 inches thick. The subsoil
is mixed reddish yellow and yellowish red sandy clay
loam about 41 inches thick. The substratum to a depth
of 73 inches is reddish yellow gravelly sandy loam.

Permeability is moderately slow. The available water
capacity is 6.5 to 9.5 inches. The effective rooting depth
is 60 or more inches. Roots extend into the lower grani-
tic alluvium. Surface runoff is medium. The hazard of
erosion is slight.

Most areas are used for winter grain. Some are irrigat-
ed pasture. Sometimes much of the grainland is used for
annual rangeland. In a Roseville area, much of this unit
is being subdivided.

To avoid compaction, this unit should not be cultivated
or have equipment moved across it when it is wet.
Border or sprinkler irrigation is suitable.

After a grain crop these soils are usually fallowed in
alternate years to conserve moisture and control weeds.
Yields are low to moderate but can be improved by
applying nitrogen, especially If it is applied in both nitrate
and ammonia form.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is narrowleaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent clumping. It
responds to applications of nitrogen and phosphorus.
Leveling for border irrigation may expose the dense clay
subsoil of the Cometa soil. The frequency of irrigation is
about every 7 to 10 days during July and August. Ap-
proximately 4 to 4 1/2 acre-feet of water is used annuai-
ly.
This unit has fair potential for rangeland. Most range-
land 1s in poor condition because the forage is volunteer
grasses, legumes, and forbs. Forage production can be
increased by introducing improved annuals, such as
Blando bromegrass and Lana vetch, and by applying
nitrogen, phosphorus, and sulfur. In a favorable year, the
green feed period is from about March 15 to June 1.
Grazing should be planned so that desirable vegetation,
such as soft chess, wild oats, and filaree, is maintained
and enough vegetation is left to protect the soil from
depletion and erosion. Range plants should be grazed
only when the soil I1s dry.

Grainfields and rangeland have limited potential as
habitat for mourning dove. lIrrigated pasture provides
habitat for dove and pheasant. The lack of shrub cover
is the major limitation to wildlife habitat. To encourage
wildlife populations, shrub hedgerows can be established
along fence lines, roadsides, and streambanks to provide
needed cover and nesting areas.
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The major limitations to urban use of the Cometa soil
are the very slow permeability of the subsoil, the shrink-
swell potential of the subsoil, and the limited ability of
the soil to support a load. The major limitation to urban
use of the Ramona soil is the moderately slow perme-
ability of the subsoil. Dwelling and road construction can
be designed to offset the shrink-swell potential and the
low bearing strength of the Cometa soil. Community
sewage systems must be anticipated in medium and high
density subdivisions. Septic tank absorption fields may
not function properly because of the very slow perme-
ability of the subsoil in the Cometa soil.

Capability unit llle-3(17) irmgated and nonirrigated;
Storie index 50.

143—Dubakella very stony loam, 9 to 50 percent

slopes. This is a moderately deep, well drained very
stony soil underlain by ultrabasic rock. It formed in re-
siduum in small, scattered areas of serpentinitic uplands
in the eastern part of the survey area. Elevations are
1,000 to 4,000 feet. The average annual precipitation,
some of which falls as snow, ranges from 40 to 60
inches. The average annual air temperature is about 57
degrees F. The average frost-free season is between
150 and 250 days. Natural vegetation is brush, stunted
conifer, and annual grasses.

About 20 percent of the acreage is included areas of a
soil that is similar to this Dubakella soil but is only 10 to
20 inches deep to hard serpentine bedrock, 5 percent is
Mariposa gravelly loam, and 10 percent is rock outcrop.

Typically, the surface layer of this Dubakelia soil is
reddish brown very stony loam and very cobbly loam
about 17 inches thick. The subsoil is brown cobbly clay.
At a depth of about 31 inches is weathered serpentin-
ized rock.

Permeability is slow. The available water capacity is
2.0 to 4.0 inches. The effective rooting depth is 21 to 33
inches. Fertility is very low because of a calcium to
magnesium imbalance. Surface runoff is medium to
rapid. The hazard of erosion is moderate to high.

This soil is used mainly for watershed. Some areas are
used for wood crops.

This soil is not well suited to ponderosa pine produc-
tion. It is capable of producing about 44 cubic feet, or 87
board feet (International rule), per acre annually of mer-
chantable timber from a fully stocked, even-aged stand
of 70 years. The major limitation to production is a cal-
cium to magnesium imbalance that causes a very low
level of fertility. There is some problem with windthrow
because of the clay subsoil. Timber should not be har-
vested unless harvest is beneficial to the appearance of
the stand or the soil 1s part of a block that contains
better timber soils. Reforestation after harvest must be
managed to reduce competition from brush.

Brushy areas provide good cover habitat for black-
talled deer and black bear.
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Steepness of slope, depth to rock, and a slowly per-
meable clay subsoil are the major limitations to be con-
sidered in planning cabin and road construction. Soil
slumps can be a hazard to road cuts because of the low
strength and the lateral movement of water in winter.
Septic tank absorption fields are marginal because of the
slowly permeable subsoil and the depth to hard serpen-
tine rock.

Capability subclass VIIs(22) nonirrigated; Storie index
13.

144—Exchequer very stony loam, 2 to 15 percent
slopes. This is a shallow, somewhat excessively drained
very stony soil underlain by hard andesitic breccia. It
formed in residuum on long, broad volcanic ridges at
elevations of 100 to 2,000 feet. The average annual
precipitation ranges from 20 to 35 inches. The average
annual air temperature is about 61 degrees F. The aver-
age frost-free season is between 230 and 270 days.
Natural vegetation is annual grasses, forbs, and scat-
tered blue and live oak.

About 15 percent of the acreage is included areas of
Inks cobbly loam, 5 percent is a soil that is similar to the
inks soil but has a reddish brown loam subsoil, 5 percent
is a shallow soill that has a brown clay subsoil, and 2
percent is areas of exposed andesitic breccia (lava cap)
10 to 50 square feet in size. Small areas of this Exche-
quer soil are strongly acid.

Typically, the soil is brown very stony loam and cobbly
loam. At a depth of about 11 inches is hard andesitic
breccia.

Permeability is moderate. The available water capacity
is 0.5 to 2.5 inches. The effective rooting depth is 8 to
20 inches. Surface runoff is medium. The hazard of ero-
sion is slight to moderate. After intense rainstorms, this
soil is saturated and water flows across the surface for a
short time.

Most areas are used for annual rangeland.

The major limitation to rangeland is the shallowness
over rock. The grass is dry 1 to 2 weeks after the last
spring rain. in a favorable year, the green feed period is
from about March 15 to May 15. Grazing should be
planned so that desirable vegetation, such as soft chess,
wild oats, and filaree, is maintained and enough vegeta-
tion s left to protect the soil from depletion and erosion.
Range plants should be grazed only when the soil is dry.

This soil has some potential as habitat for California
guail and mourning dove.

Stones and the depth to hard rock are the major
Iimitations to be considered in planning road construc-
tion. Septic tank absorption fields may not function prop-
erly because the depth to hard rock is less than 20
inches.

Capability subclass Vlis(18) nonirrigated; Storie index
15.
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145—Exchequer-Rock outcrop complex, 2 to 30
percent slopes. This map unit is on long, broad volcanic
ridges and their side slopes. It is about 60 percent Ex-
chequer soil and 15 percent andesitic breccia (lava cap).
Elevations are 100 to 1,000 feet. The average annual
precipitation ranges from 20 to 35 inches. The average
annual air temperature is about 61 degrees F. The aver-
age frost-free season is between 230 and 270 days.
Natural vegetation is annual grasses, forbs, and scat-
tered blue and live oak.

About 10 percent of this unit is included areas of inks
cobbly ioam, 5 percent is a soil that is similar to the Inks
soil but has a reddish brown loam subsoil, and 5 percent
is a shallow soil that has a brown clay subsoil. A few
areas of this Exchequer soil are strongly acid.

The Exchequer is a shallow, somewhat excessively
drained very stony soil that formed in residuum from
hard andesitic breccia.

Typically, the soil is brown very stony loam and cobbly
loam. At a depth of about 11 inches is hard andesitic
breccia.

Permeability 1Is moderate. The available water capacity
is 0.5 to 2.5 inches. The effective rooting depth is 8 to
20 inches. Surface runoff is medium to rapid. The hazard
of erosion is slight to high. After intense rainstorms, this
soil is saturated and water flows across the surface for a
short time.

Rock outcrop consists of areas of hard andesitic brec-
cia 50 to 500 square feet.

Surface runoff is very rapid. There is no hazard of
erosion.

Most areas are used for annual rangeland.

The major limitations to rangeland are the outcrops of
rock and the shallow soil. The grass is dry 1 to 2 weeks
after the last spring rain. The outcrop is essentially
barren. In a favorable year, the green feed period is from
about March 15 to May 15. Grazing should be planned
so that desirable vegetation, such as soft chess, wild
oats, and filaree, is maintained and enough vegetation is
left to protect the soil from depletion and erosion. Range
plants should be grazed only when the soil is dry.

This unit has some potential as habitat for California
quail and mourning dove.

Steepness of slope, the rock outcrop, and the shallow-
ness over hard rock are the major limitations to be con-
sidered in planning road construction. Septic tank ab-
sorption fields should not be planned on this unit be-
cause the soil material 1s not deep enough to install
leach fields.

Capability subclass VlIs(18) nonirrigated; Storie index
12.

146—Fiddyment loam, 1 to 8 percent slopes. This
is a moderately deep, well drained soil on low terraces of
siltstone at elevations of 75 to 135 feet. The average
annual precipitation is about 20 inches. The average
annual temperature is about 62 degrees F. The average
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frost-free season is about 270 days. Natural vegetation
is annual grasses and forbs.

About 15 percent of this acreage is included areas of
Kaseberg loam, 5 percent is Cometa sandy loam, and 5
percent is San Joaquin sandy loam. Alamo clay occurs in
some drainageways and basins. East and west of Rose-
ville, adjacent to the Sacramento County line, 1s about
600 acres of a soil that is similar to this Fiddyment soil
but has a brown loam subsoil. On some ridges north of
Pleasant Grove Creek and east of Brewer Road, the
surface layer contains some chert gravel, possibly rem-
nants of an older surface.

Typically, the surface layer of this Fiddyment soil is
light yellowish brown loam and silt loam about 12 inches
thick. The subsoil is brown and yellowish brown dense
clay loam. At a depth of 28 inches is silica-indurated
siltstone.

Permeability is very slow. The available water capacity
is 2.0 to 3.5 inches. The effective rooting depth is 20 to
37 inches. The dense subsoil restricts most roots, reduc-
ing the water available to plants. Surface runoff is slow
to medium. The hazard of erosion is slight to moderate.
After intense rainstorms, the soil is saturated for a short
time.

Most areas are used for winter grain. Sometimes much
of the grainland is used for annual range. A few areas
are used for irrigated pasture and forbs.

Erosion can be controlled by cultivating across the
slope, especially where slopes are greater than 5 per-
cent. To avoid compaction, this soil should not be culti-
vated or have equipment moved across it when wet,
except in growing rice. Flood, border, or sprinkler irriga-
tion is suitable.

After a grain crop, this soil is usually fallowed in alter-
nate years to conserve moisture and control weeds.
Yields are low but can be improved by applying nitrogen,
especially if it is applied in both nitrate and ammonia
form.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is narrowleaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent clumping. It
responds to applications of nitrogen and phosphorus.
Leveling for border irrigation may expose areas of the
dense subsoil or the hardpan. The frequency of irrigation
is about every 5 to 8 days during July and August.
Approximately 4 to 4 1/2 acre-feet of water is used
annually.

Flatter areas are well suited to rice. The soil needs to
be leveled so that water can be ponded. The dense
subsoil and the hardpan are nearly impervious to the
downward movement of water. Water requirements for
rice are about 1 cubic foot per second for 40 acres after
the checks are flooded. Rice should be rotated with
barley every 2 to 4 years to help control aquatic weeds
and soil fungus.
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This soil has fair potential for rangeland. Most range-
land 1s In poor condition because the forage is volunteer
grasses, legumes, and forbs. Forage production can be
increased by introducing improved annuals, such as
Blando bromegrass and Lana vetch, and by applying
nitrogen, phosphorus, and sulfur. In a favorable year, the
green feed period is from about March 15 to June 1.
Grazing should be planned so that desirable vegetation,
such as soft chess, wild oats, and filaree, 1s maintained
and enough vegetation is left to protect the soil from
depletion and erosion. Range plants should be grazed
only when the soil is dry.

Grainfields and rangeland have limited potential as
habitat for mourning dove. Irrigated pasture and ricefieids
provide habitat for dove and pheasant. Ricefields provide
good habitat for duck. The lack of shrub cover Is the
major hmitation to wildlife habitat. To encourage wildlife
populations, shrub hedgerows can be established along
fence lines, roadsides, and streambanks to provide
needed cover and nesting areas.

There is some use of this soil as rural subdivisions.
The major hmitations to urban use are the very slow
permeability of the subsoll, the moderate depth to the
hardpan, and the hmited ability of the soil to support a
load. Dwellings can be designed to offset the low bear-
ing strength and the moderate depth to the hardpan.
Septic tank absorption fields may not function properly
because of the very slowly permeable subsoil and the
shallowness over the hardpan

Capability unit 1Ve-3(17) Irrigated and nonirrigated;
Storie index 27.

147—Fiddyment-Kaseberg loams, 2 to 9 percent
slopes. These undulating to gently rolling soils are on
low siltstone terraces at elevations of 75 to 135 feet.
The unit 1s about 50 percent Fiddyment soil and 30
percent Kaseberg soil. The Fiddyment soil is moderately
deep over a hardpan, and the Kaseberg soil is shallow
over a hardpan. The average annual precipitation is
about 20 inches. The average annual air temperature is
about 62 degrees F. The average frost-free season is
about 270 days. Natural vegetation i1s annual grasses
and forbs.

About 10 percent of this unit is included areas of
Alamo clay in some swales and drainageways. North of
Pleasant Grove Creek and east of Brewer Road, some
ridges are covered with chert gravel, which is a remnant
of an older surface. In the upper reaches of Pleasant
Grove Creek, the soil profile in about 500 acres of this
unit 1s 10 to 20 percent gravel and cobbles.

The Fiddyment 1s a well drained soil that 1s moderately
deep over a hardpan. It formed in old valley fill siltstone.

Typically, the surface layer 1s light yellowish brown
loam and silt loam about 12 inches thick. The subsoll is
brown and yeilowish brown dense clay loam. At a depth
of 28 inches Is silica-indurated siltstone.
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Permeability is very slow. The available water capacity
is 2.0 to 3.5 inches. The effective rooting depth is 20 to
37 inches. The dense subsoil restricts most roots, reduc-
ing the water available to plants. Surface runoff is slow
to medwm. The hazard of erosion is slight to moderate.
After intense rainstorms, the soil is saturated for a short
time.

The Kaseberg is a well drained soil that is shallow
over a hardpan. it formed in old valley fill siltstone.

Typically, the surface layer is ight brownish gray loam
with yellowish brown mottles and is about 6 inches thick.
The subsolil I1s pale brown loam about 8 inches thick. The
underlying matenal is light gray silt loam. At about 16
inches 1s a silica-indurated hardpan 1 inch thick. It is
underlain by siltstone.

Permeability 1Is moderate. The available water capacity
Is 1.5 to 3.5 inches. The effective rooting depth i1s 10 to
20 inches. Surface runoff 1s slow to medium. The hazard
of erosion I1s slight to moderate. After intense rainstorms,
the soil is saturated for a short time.

Most areas are used for winter grain. Sometimes much
of the grainiand 1s used for annual range.

Erosion can be controlled by cultivating across the
slope, especiaily where slopes are greater than 5 per-
cent. To avoid compaction, this unit should not be culti-
vated or have equipment moved across it when wet.

After a grain crop, this unit is usually fallowed in alter-
nate years to conserve moisture and control weeds.
Yields are low, but can be improved by applying nitro-
gen, especially if it is applied in both nitrate and ammo-
nia form.

This unit has fair potential for rangeland. Most range-
fand is in poor condition because the forage is volunteer
grasses, legumes, and forbs. Forage production can be
increased by Introducing improved annuals, such as
Blando bromegrass and Lana vetch, and by applying
nitrogen, phosphorus, and sulfur. In a favorable year, the
green feed period is from about March 15 to May 15.
Grazing should be planned so that desirable vegetation,
such as soft chess, wild oats, and filaree, is maintained
and enough vegetation is left to protect the soil from
depletion and erosion. Range plants should be grazed
only when the soll is dry.

Grain fields and rangeland have limited potential as
habitat for mourning dove. The lack of shrub cover is the
major limitation to wildlife habitat. To encourage wildlife
populations, shrub hedgerows can be established along
fence lines, roadsides, and streambanks to provide
needed cover and nesting areas

This unit supports little construction except for farm-
steads. The major imitations to urban use of the Fiddy-
ment soil are the very slow permeability of the subsoll,
the moderate depth to the hardpan and siltstone, and
the limited ability of the soil to support a load. The
Kaseberg soil 1s limited by the shallowness over the
hardpan and siltstone. Septic tank absorption fields may
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not function properly because the depth to the hardpan
and the underlying siltstone ranges from 10 to 37 inches.
Capability unit 1Ve-3(18) nonirrigated; Storie index 24.

148—Henneke-Rock outcrop complex, 5 to 50 per-
cent slopes. These rolling to steep soils are on serpen-
tine foothills in discontinuous belts at elevations of 1,200
to 1,700 feet. The unit is about 60 percent Henneke soil
and 20 percent serpentine Rock outcrop. The average
annual precipitation ranges from 30 to 40 inches. The
average annual air temperature is about 60 degrees F.
The average frost-free season is between 230 and 270
days. Natural vegetation is annual grasses, forbs, cha-
mise, and scattered Digger pine.

About 10 percent of this unit is included areas of a soil
that is similar to this Henneke soil but has a loam and
clay loam subsoil, and 10 percent is a soil that is also
similar to this Henneke soil but its subsoil is less than 35
percent rock fragments.

The Henneke is a shallow, well drained soil that
formed in residuum from hard serpentine rock.

Typically, the surface layer is reddish brown gravelly
loam about 3 inches thick. The subsoil is yellowish red
very gravelly clay loam and reddish brown very gravelly
clay. At a depth of about 18 inches is serpentine rock.

Permeability is moderately slow. The available water
capacity is 0.5 to 2.0 inches. The effective rooting depth
is 10 to 20 inches. Fertility is very low because of a
calcium to magnesium imbalance. Surface runoff is
medium to rapid. The hazard of erosion is high.

Rock outcrop consists of areas of hard serpentine
rock ranging up to 2 acres.

Surface runoff is very rapid. There is no hazard of
erosion.

This unit is better suited to watershed than to other
uses because of the very low fertility, the rock outcrop,
and the slope.

Brushy areas provide some cover for wildlife.

The rock outcrop, slope, very low fertility, and shallow-
ness over hard rock are the major limitations to develop-
ment of this unit. Septic tank absorption fields may not
function properly because the depth to hard rock is less
than 20 inches.

Capability subclass Vilis(18) nonirrigated; Storie index
9.

149—Horseshoe gravelly loam, 2 to 9 percent
slopes. This 1s a very deep, well drained gravelly soil on
tertiary river terraces. It formed in aliuvium from mixed
sources. The alluvium is high in content of gravel and
cobble sized quartz, chert, and other resistant minerals
and rocks. Elevations are 3,000 to 4,000 feet. The aver-
age annual precipitation, scme of which falls as snow,
ranges from 50 to 60 inches. The average annual air
temperature is about 57 degrees F. The average frost-
free season is between 170 and 225 days. Natural vege-
tation is conifer-hardwood forest.
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About 5 percent of the acreage is included areas of
Aiken loam, 5 percent is Cohasset loam, and 10 percent
is tailing areas, a result of hydraulic mining.

Typically, the surface layer of this Horseshoe soil is
mixed dark grayish brown and brown gravelly loam about
18 inches thick. The subsoil is yellowish red and red
gravelly heavy loam and gravelly clay loam about 50
inches thick. The underlying material is yellowish red
gravelly clay loam. In a few places, the surface layer is
loam.

Permeability is moderate. The available water capacity
is 6.0 to 9.5 inches. The effective rooting depth is 60
inches or more, but most roots are in the upper 40
inches and tend to mat obliquely in the subsoil. Surface
runoff is medium. The hazard of erosion is slight.

Most areas are used for wood crops. A few areas
where water is available for irrigation are used for irrigat-
ed pasture and for apple orchards. Selected varieties of
grapes are also grown. The orchards are planted below
elevations of 3,500 feet to help reduce crop losses re-
sulting from freezes late in spring. Some areas provide
homesites.

Erosion can be controlled by tilling across the slope
and by using cover crops in orchards in winter. Gravel
causes minor problems in tilling. To avoid compaction,
the soil should not be cultivated or have equipment
moved across it when wet. Sprinklers should be used in
irrigating.

Wimmera 62 ryegrass and Blando bromegrass provide
a satisfactory cover crop in orchards. The annual cover
should set seed before it is disked or mowed.

In apple orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
nial permanent sod cover should consist of low growing
perennial grasses, such as Pomar orchardgrass. It
shouid be mowed In spring and summer through fruit
harvest. Legumes are not recommended as a cover crop
in apple orchards because excess nitrogen causes poor
fruit coloring.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is broadleaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Apples may need
small applications of zinc, magnesium, and boron. In
orchards under permanent cover, fertilizer rates are gen-
erally increased by about 50 percent.

On pasture and in apple orchards, irrigation water is
applied by sprinklers at a rate of 0.25 to 0.35 inch per
hour. A total of 3.5 to 5.5 inches of water is applied at
each irrigation. The frequency of irrigation 1s every 10 to
4 days during July and August. Approximately 3 1/2
acre-feet of water is used annually.

This Horseshoe soll is one of the best solls in the area
for the production of ponderosa pine. It is suited to
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highly intensive management. It is capable of producing
about 125 cubic feet, or 700 board feet (International
rule), per acre annually of merchantable timber from a
fully stocked, even-aged stand of 70 years. Conventional
methods can be used in tree harvest, but their use may
be restricted in winter. Reforestation after harvest must
be managed to reduce competition from undesirable un-
derstory plants. Christmas trees are well suited to this
soil. Intensive pruning 1s needed to reduce excessive
growth between whorls.

Orchard and pasture areas have good potential as
habitat for California quail, mourning dove, and band-
tailed pigeon. Forested areas provide habitat for black-
tailed deer, black bear, gray squirrel, and wild turkey. To
encourage wildlife populations, shrub hedgerows can be
established along fence lines, roadsides, and stream-
banks to provide needed cover and nesting areas. Pro-
tective strip planting of grain provides food. Deer present
serious depredation problems in orchards and vineyards.

Homesite construction--primarily vacation homes--is in-
creasing on this Horseshoe soil. The major limitations to
urban use are the shrink-swell potential of the subsoil
and the limited ability of the soil to support a load.
Dwelling and road construction can be designed to offset
these limitations. Septic tank absorption fields may not
function properly during periods of rain or heavy use
because of the moderate permeability of the subsoil.

Capability units lie-1(22) irrigated, llle-1(22) nonirngat-
ed; Storie index 58.

150—Horseshoe gravelly loam, 9 to 30 percent
slopes. This is a very deep, well drained gravelly soil on
side slopes of tertiary river terraces. It formed in alluvium
from mixed sources. The alluvium is high in content of
gravel and cobble sized quartz, chert, and other resistant
minerals and rocks. Elevations are 3,000 to 4,000 feet.
The average annual precipitation, some of which falls as
snow, ranges from 50 to 60 inches. The average annual
air temperature is about 57 degrees F. The average
frost-free season s between 170 and 225 days. Natural
vegetation ts conifer-hardwood forest.

About 5 percent of the acreage is included areas of
Josephine loam, 5 percent is Cohasset loam, and 5
percent is tailing areas, a resuit of hydraulic mining.

Typically, the surface layer of this Horseshoe soil is
mixed dark grayish brown and brown gravelly loam about
18 Inches thick. The subsoil is yellowish red and red
gravelly heavy loam and gravelly clay loam about 50
inches thick. The underlying material 1s yellowish red
gravelly clay loam. In a few places, the surface layer is
loam.

Permeability is moderate. The available water capacity
is 6.0 to 9.5 inches. The effective rooting depth 1s 60
inches or more, but most roots are in the upper 40
inches and tend to mat obliquely in the subsoil. Surface
runoff 1s medium or rapid. The hazard of erosion is mod-
erate or high.
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Most areas are used for wood crops. A few areas
where water is available for irrigation are used for irrigat-
ed pasture and for apple orchards. Selected varieties of
grapes are also grown. The orchards are planted below
elevations of 3,500 feet to heip reduce crop losses re-
sulting from freezes late in spring. Some areas provide
homesites.

Erosion can be controlled by using permanent cover in
orchards. Cultivation to establish permanent cover
shouid be across the slope. Orchards should be planted
and worked across the slope. To avoid compaction, the
soil should not be worked when wet. The gravel and
slope make cultivation somewhat difficult. Sprinklers
should be used in irrigating.

In apple orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
nial permanent sod cover should consist of low growing
perennial grasses, such as Pomar orchardgrass. it
should be mowed in spring and summer through fruit
harvest. Legumes are not recommended as a cover crop
in apple orchards because excess nitrogen causes poor
fruit coloring.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture 1s broadleaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Apples may re-
quire small applications of zin¢c, magnesium, and boron.
In orchards under permanent cover, fertilizer rates are
generally increased by about 50 percent.

On pasture and n apple orchards, irrigation water is
applied by sprinklers at a rate of 0.25 to 0.35 inch per
hour. A total of 3.5 to 5.5 inches of water is applied at
each irngation. The frequency of irrigation is every 10 to
14 days during July and August. Approximately 3 1/2
acre-feet of water is used annually.

This Horseshoe soil is one of the best soils in the area
for the production of ponderosa pine. It is suited to
highly intensive management. It is capable of producing
about 125 cubic feet, or 700 board feet (International
rule), per acre annually of merchantable timber from a
fully stocked, even-aged stand of 70 years. Conventional
methods can be used In tree harvest, but therr use may
be restricted in winter. Roads and skid trails shouid be
protected from runoff. Grades on unsurfaced roads
should be less than 12 percent. Reforestation after har-
vest must be managed to reduce competition from unde-
sirable understory plants. Christmas trees are well suited
to this soil. Intensive pruning is needed to reduce exces-
sive growth between whorls.

Orchard and pasture areas have good potential as
habitat for California quail, mourning dove, and band-
talled pigeon. Forested areas provide habitat for black-
tailed deer, black bear, gray squirrel, and wild turkey. To
encourage wildlife populations, shrub hedgerows can be
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established along fence lines, roadsides, and stream-
banks to provide needed cover and nesting areas. Deer
present serious depredation problems in orchards and
vineyards.

Homesite construction—primarily vacation homes—is
increasing on this Horseshoe soil. The major limitations
to urban use are the slope, the shrink-swell potential of
the subsoil, and the limited ability of the soil to support a
load. Dwelling and road construction can be designed to
offset the shrink-swell potential and the limited ability to
support a load. In locating roads, special care is needed
to minimize the heights of cuts and fills. Cuts and fills
greater than 6 feet make access to building sites a
problem. Septic tank absorption fields may not function
properly because of the slope and the moderate perme-
ability of the subsoil.

Capability unit 1Ve-1(22) irrigated and nonirrigated:;
Storie index 49.

151—Horseshoe-Rubble land complex, 2 to 30 per-

cent slopes. This gently sloping soil and Rubble Land.

are on tertiary river terraces and their side slopes. The
unit is about 45 percent Horseshoe soil and 40 percent
Rubble land. The Horseshoe soil adjoins and often is
isolated by deep, vertically walled hydraulic mine pits.
Rubble land is the waste material left in the pit bottoms.
Elevations are 3,000 to 4,000 feet. The average annual
precipitation, some of which falls as snow, ranges from
50 to 60 inches. The average annual temperature is
about 57 degrees F. The average frost-free season is
between 170 and 225 days. Natural vegetation is coni-
fer-hardwood forest, with brush, stunted trees, and
barren areas on the tailings.

About 5 percent of this unit is included areas of Aiken
loam, 5 percent is Cohasset loam, and 5 percent is
Josephine loam.

The Horseshoe is a very deep, well drained gravelly
soil that formed in alluvium from mixed sources. The
alluvium is high in content of gravel and cobble sized
quartz, chert, and other resistant minerais and rocks.

Typically, the surface layer is mixed dark grayish
brown and brown gravelly loam about 18 inches thick.
The subsoil is yellowish red and red gravelly heavy loam
and gravelly clay loam about 50 inches thick. The under-
lying maternial is yellowish red gravelly clay loam. In some
areas, the surface layer has been removed by bulldozing
and leveling, and the profile characteristics have been
altered by mechanical manipulation and erosion.

Permeability is moderate. The available water capacity
is 6.0 to 9.5 inches. The effective rooting depth is 60
inches or more, but most roots are in the upper 40
inches and tend to mat obliquely in the subsoil. Surface
runoff is medium or rapid. The hazard of erosion is slight
to high.

Rubble land consists of areas that have been hydrauli-
cally mined and washed with extremely powerful streams
of water, leaving pits with steep, clifflike sides and bot-
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toms that are irregularly shaped. The surface area is 90
to 100 percent stones, cobbles, and gravel. Some areas
have sufficient fine soil material, together with small
tracts of less disturbed areas, to retain somewhat the
characteristics of the Horseshoe soil and support tree
growth.

The available water capacity is variable. Surface runoff
is rapid. The hazard of erosion is variable.

This unit is used mainly for wood crops and water-
shed.

The Horseshoe soil is well suited to ponderosa pine
production. It is capable of producing about 125 cubic
feet, or 700 board feet (International rule), per acre an-
nually of merchantable timber from a fully stocked, even-
aged stand of 70 years. Rubble land in this unit has little
value for wood crop production. Conventional methods
can be used in tree harvest, but their use may be re-
stricted in winter. The major limitation to timber produc-
tion is the need to work around the tailing areas. Roads
and skid trails should be protected from runoff. Grades
of unsurfaced roads should be less than 12 percent.
Reforestation after harvest must be managed to reduce
competition from undesirable understory plants. Christ-
mas trees are well suited to the Horseshoe soil. Pruning
is needed to reduce excessive growth between whorls.

Rubble land and open areas have fair potential as
habitat for California quail, mourning dove, and band-
tailed pigeon. Forested areas provide habitat for black-
tailed deer, black bear, gray squirrel, and wild turkey. To
encourage wildlife populations, shrub hedgerows can be
established along fence lines, roadsides, and stream-
banks to provide needed cover and nesting areas.

There is some construction of vacation homes. The
Rubble land part of the unit should be used only for
construction of access roads. The major limitations of
the Horseshoe soil are the slope, the shrink-swell poten-
tial, and the limited ability of the soil to support a load.

Capability subclass VlIs(18) nonirrigated; Storie index
30.

152—Inks cobbly loam, 2 to 30 percent slopes.
This is a shallow, well drained cobbly soil underlain by
andesitic conglomerate. It formed in residuum on long
broad volcanic ridges and side slopes at elevations of
200 to 1,200 feet. The average annual precipitation
ranges from 20 to 35 inches. The average annual air
temperature is about 61 degrees F. The average frost-
free season is between 250 and 270 days. Natural vege-
tation is annual grasses, forbs, and blue and live oak.

About 10 percent of the acreage is included areas of
Inks Variant cobbly loam, and 10 percent is Exchequer
very stony loam. In a few places, the surface layer of this
Inks soil is reddish brown.

Typically, the surface layer is yellowish brown cobbly
loam about 5 inches thick. The subsoil is brown very
cobbly clay loam. At a depth of about 18 inches is
andesitic conglomerate.
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Permeability is moderate. The available water capacity
is 1.0 to 2.5 inches. The effective rooting depth is 12 to
20 inches. Surface runoff is medium or rapid. The hazard
of erosion is slight to high.

Most areas are used for annual rangeland. A few are
irngated pasture.

To control erosion, tilling should be across the siope.
Cobbles make cultivation difficult. To avoid compaction,
the soil should not be worked when wet. Sprinklers
should be used in irrigating.

Irngated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture 1s narrowleaf trefoil and Akaroa orchard-
grass. The legume seed Is inoculated before planting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Range legumes
respond to applications of sulfur.

On pasture, irrigation water is applied by sprinklers at
a rate of 0.25 to 0.35 inch per hour. A total of 2 to 4
inches of water 1s applied at each irrigation. The fre-
gency of irngation 1s every 5 to 8 days during July and
August. Approximately 3 1/2 acre-feet of water is used
annually.

This soil has good potential for rangeland. Forage pro-
duction can be increased by introducing improved annu-
als, such as Blando bromegrass and Lana vetch. In a
favorable year, the green feed period 1s from about March
15 to June 1 Grazing should be planned so that desir-
able vegetation, such as soft chess, wild oats, and fI-
laree, 1s maintained and enough vegetation is left to
protect the soil from depletion and erosion. Range plants
should be grazed only when the soll is dry. Oak thickets
can be thinned to increase forage.

Open areas have good potential as habitat for Califor-
nia qual and mourning dove. Wooded areas provide
habitat for black-tailed deer, gray squirrel, and wild
turkey. To encourage wildlife populations, shrub hedge-
rows can be established along fence lines, roadsides,
and streambanks to provide needed cover and nesting
areas. Protective strip planting of grain provides food.

Some rural housing has been developed on this soil.
The major imitations to rural development are the slope
and the depth to rock. Septic tank absorption fields may
not function properly because of the slope and the depth
to rock, which i1s generally less than 20 inches.

Capability umt IVe-8(18) irngated and nonirngated;
Storie index 21

153—Inks cobbly loam, 30 to 50 percent slopes.
This is a shallow, well drained cobbly soil underlain by
andesitic conglomerate. It formed in residuum on side
slopes of long, broad volcanic ndges at elevations of
200 to 1,200 feet The average annual precipitation
ranges from 20 to 35 inches. The average annual air
temperature 1s about 61 degrees F The average frost-
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free season Is between 250 and 270 days. Natural vege-
tation is annual grasses, forbs, and blue and live oak.

About 25 percent of the acreage is included areas of
Inks Variant cobbly loam, and 5 percent is Exchequer
very stony loam.

Typically, the surface layer of this Inks soil is yellowish
brown cobbly loam about 5 inches thick. The subsoll is
brown very cobbly clay loam. At a depth of 18 inches is
andesitic conglomerate. In a few places, the surface
layer is reddish brown gravelly loam.

Permeability 1Is moderate. The available water capacity
is 1.0 to 2.5 inches. The effective rooting depth is 12 to
20 inches. Surface runoff is rapid. The hazard of erosion
1s high.

Most areas are used for annual rangeland.

The major limitation to rangeland is the siope. Uniform
grazing 1s difficult to achieve because livestock tend to
trail around the slope. In a favorable year, the green feed
period is from about March 15 to June 1. Grazing should
be planned so that desirable vegetation, such as soft
chess, wild oats, and filaree, 1s maintained and enough
vegetation Is left to protect the soil from depletion and
erosion. Range plants should be grazed only when the
soil is dry. Oak thickets can be thinned to increase
forage.

Open areas have good potential as habitat for Califor-
nia quail and mourning dove. Wooded areas provide
habitat for black-tailed deer, gray squirrel, and wild
turkey.

Steepness of siope and the depth to rock are the
major hmitations to be considered in planning home and
road construction.

Capability subclass Vle(18) nonirrigated; Storie index
11.

154—Inks-Exchequer complex, 2 to 25 percent
slopes. This map unit 1s on long, broad volcanic ridges
and side slopes at elevations of 200 to 1,200 feet. It 1s
about 40 percent Inks soll and 30 percent Exchequer
soll. The soil pattern generally follows the pattern of oak
trees. The Inks soil supports a denser stand of oaks
than does the Excheguer soil. The average annual pre-
cipitation ranges from 20 to 35 inches. The average
annual air temperature 1s about 61 degrees F. The aver-
age frost-free season I1s between 250 and 270 days.
Natural vegetation 1s annual grasses, forbs, and blue and
live oak

About 10 percent of this unit is included areas of a soil
that is similar to the Inks soil but lacks cobbles in the
subsoil and 1s 12 to 26 inches deep to bedrock, 10
percent 1s a soil that 1s simitar to the Exchequer soil but
has a loam subsoll, and 5 percent is a shallow soil with a
brown clay subsoil. Along the contact with the volcanic
flows and the terraces, 5 percent i1s scattered areas of
terrace remnants, moderately deep cobbly alluvium, anrd
Alamo variant clay.
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The Inks is a shallow, well drained cobbly soil that
formed in residuum from andesitic conglomerate.

Typically, the surface layer is yellowish brown cobbly
loam about 5 inches thick. The subsoil is brown very
cobbly clay loam. At a depth of 18 inches is andesitic
conglomerate. In a few places, the surface layer is grav-
elly loam.

Permeability is moderate. The available water capacity
is 1.0 to 2.5 inches. The effective rooting depth for most
plants is 12 to 20 inches. Oak roots follow fracture
planes for many feet in the conglomerate. The surface
runoff is medium. The hazard of erosion is slight or
moderate. After intense rainstorms, this soil is saturated
and water flows across the surface.

The Exchequer is a shallow somewhat excessively
drained very stony soil that formed in residuum from
hard andesitic breccia.

Typically, the soil is brown very stony loam and cobbly
loam. At a depth of 11 inches is hard andesitic breccia.

Permeability is moderate. The available water capacity
is 0.5 to 2.5 inches. The effective rooting depth is 8 to
20 inches. Surface runoff is medium. The hazard of ero-
sion is slight or moderate. After intense rainstorms, this
soil is saturated and water flows across the surface.

This unit is used mainly for annual rangeland. Selected
areas are irrigated pasture.

To control erosion, this unit should be tilled across the
slope to establish permanent cover. Cobbles and stones
make cultivation difficult. To avoid compaction, the soil
should not be worked when wet. Sprinklers should be
used in irrigating.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is narrowleaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture shouid be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Range legumes
respond to applications of sulfur.

On pasture, irrigation water is applied by sprinklers at
a rate of 0.25 to 0.35 inch per hour. A total of 2 to 4
inches of water is applied at each irrigation. The frequen-
cy of irrigation is every 5 to 8 days during July and
August. Approximately 3 1/2 acre-feet of water is used
annually.

This unit has good potential for rangeland. Forage
production can be increased by introducing improved
annuals, such as Blando bromegrass and Lana vetch. In
a favorable year, the green feed period is from about
March 15 to June 1 on the Inks soil and from about
March 15 to May 15 on the Exchequer soil. Grazing
should be planned so that desirable vegetation, such as
soft chess, wild oats, and filaree, is maintained and
enough vegetation is left to protect the soil from deple-
tion and erosion. Range plants should be grazed only
when the soil is dry. Oak thickets can be thinned to
increase forage.
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Open areas have good potential as habitat for Califor-
nia quail, mourning dove, and pheasant. Wooded areas
provide habitat for black-tailed deer, gray squirrel, and
wild turkey. To encourage wildlife populations, shrub
hedgerows can be established along fence lines, road-
sides, and streambanks to provide needed cover and
nesting areas.

Some rural housing has been developed on this unit.
The major limitations to rural development are the slope
and the depth to rock. Septic tank absorption fields may
not function properly because of the slope and the depth
to rock, which is generally less than 20 inches.

Capability subclass VIs(18) irrigated and nonirrigated;
Storie index 18.

155—Inks Variant cobbly loam, 2 to 30 percent
slopes. This is a moderately deep or deep, well drained
cobbly soil underlain by andesitic conglomerate. It
formed in residuum on long, broad volcanic ridges and
side slopes at elevations of 800 to 1,200 feet. The aver-
age annual precipitation ranges from 30 to 35 inches.
The average annual air temperature is about 61 degrees
F. The average frost-free season is between 250 and
270 days. Natural vegetation is annual grasses, forbs,
blue and live oak, and scattered pine.

About 20 percent of the acreage is included areas of
Inks cobbly loam.

Typically, the surface layer of the Inks variant is dark
brown and brown cobbly ioam about 17 inches thick.
The subsoil is yellowish red and reddish brown very
cobbly clay loam. At a depth of about 51 inches is
weathered andesitic conglomerate.

Permeability is moderate. The available water capacity
is 2.5 10 6.5 inches. The effective rooting depth is 30 to
54 inches. Surface runoff is medium or rapid. The hazard
of erosion is slight to high.

This soil is used mainly for annual rangeland and irri-
gated pasture. It is also suited to deciduous orchards. A
few areas have been converted to rural housing.

Erosion can be controlled by cultivating across the
slope. Cover crops should be used in winter. To avoid
compaction, this soil should not be cultivated or have
equipment moved across it when wet. Sprinklers should
be used in irrigating.

Wimmera 62 ryegrass, Blando bromegrass, or Cuca-
monga bromegrass provide a satisfactory cover crop in
orchards. The annual cover should set seed before it is
disked or mowed.

In deciduous orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
nial permanent sod cover should consist of low growing
legumes and perennial grasses, such as white Dutch
clover, Salina strawberry clover, and Pomar orchard-
grass. It should be mowed in spring and summer through
fruit harvest. No legumes should be used in a cover crop
in apple orchards.



PLACER COUNTY, CALIFORNIA, WESTERN PART

frrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is narrowleaf trefoil and Akaroa orchard-
grass. The legume seed Is inoculated before pianting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium 1s usually adequate. Orchards may
require small applications of zinc. In orchards under per-
manent cover, fertilizer rates are generally increased by
about 50 percent. Range legumes respond to appiica-
tions of sulfur.

On pasture and in deciduous orchards, irrngation water
is applied by sprinklers at a rate of 0.25 to 0.35 inch per
hour. A total of 3 to 5 inches of water is applied at each
irrigation. The frequency of irrigation 1s every 6 to 10
days during July and August. Approximately 3 1/2 acre-
feet of water is used annually.

This soil has good potential for rangeland. Forage pro-
duction can be increased by introducing improved annu-
als, such as Blando bromegrass and Lana vetch and
improved perennial dryland grasses, such as Perlagrass.
They should be planted in a well prepared seedbed. In a
favorable year, the green feed period is from March 15
to June 15. Grazing should be planned so that desirable
vegetation, such as soft chess, wild oats, and filaree, is
maintained and enough vegetation is left to protect the
soil from depletion and erosion. Range plants should be
grazed only when the soil is dry. Oak thickets can be
thinned to increase forage.

Orchard and pasture areas have good potential as
habitat for California quail and mourning dove. Wooded
areas provide habitat for black-tailed deer, gray squirrel,
and wild turkey. To encourage wildlife populations, shrub
hedgerows can be established along fence lines, road-
sides, and streambanks to provide needed cover and
nesting areas. Protective strip planting of gran provides
food. Deer present serious depredation problems in or-
chards.

There is an increasing use of this soil for rural subdivi-
sions. The major lmitations to urban use are cobbles,
the slope, and the depth to rock. In locating roads on the
steeper slopes, special care i1s needed to minimize the
heights of cuts and fills. Cuts and fills greater than 6 feet
make access 1o buiding sites a problem. Community
sewage systems must be anticipated in medium and high
density subdwisions. Septic tank absorption fields may
not function properly because of the slope and the depth
to rock.

Capability unit IVe-1(18) wngated and nonirrigated,
Storie index 36.

156—Iron Mountain-Rock outcrop complex, 2 to 30
percent slopes. This map unit i1s in scattered narrow
benches on long volcanic ridges at elevations of 3,000
to 5,000 feet. It 1s about 45 percent iron Mountain soil
and 40 percent volcanic Rock outcrop (lava cap). The
average annual precipitation, some of which falls as
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snow, ranges from 40 to 60 inches. The average annual
air temperature is about 54 degrees F. The average
frost-free season is between 150 and 230 days. Natural
vegetation is annual grasses, brush, and stunted conifer.

About 10 percent of this unit I1s included areas of
McCarthy cobbly sandy loam, and 5 percent is Cohasset
cobbly loam.

The Iron Mountain is a shallow, somewhat excessively
drained cobbly soil that formed in residuum from hard
andesitic tuff-breccia.

Permeability i1s moderately rapid. The effective rooting
depth is 5 to 20 inches. The available water capacity is
0.5 to 2.0 inches. Surface runoff is medium or rapid. The
hazard of erosion I1s moderate or high.

Rock outcrop consists of areas of hard andesitic tuff-
breccia, commonly called lava cap. Areas are 50 to 500
square feet.

Surface runoff 1s very rapid. There is no hazard of
erosion.

This unit 1s better suited to watershed than to other
uses because of the shallow soil and Rock outcrop. It
supplies open areas for access to the wildlife habitat in
adjacent units.

Steepness of slope, Rock outcrop, and the depth to
hard rock are the major limitations to be considered in
planning road construction. Homesites shouid not be
planned on this unmit because the soil matenal 1s not
deep enough to install septic tank absorption fields.

Capability subclass VI!s(22) nonirrigated; Storie index
10.

157—Josephine loam, 2 to 9 percent slopes. This I1s
an undulating to gentiy rolling, deep, well drained soil
underlain by weathered metamorphic rock. it formed in
residuum, mainly from metasedimentary rock, on ridges
or foot slopes at elevations of 2,000 to 4,000 feet. The
average annual precipitation, some of which falls as
snow, ranges from 40 to 60 inches. The average annual
arr temperature is about 56 degrees F. The average
frost-free season is between 150 and 250 days. Natural
vegetation is conifer-hardwood forest, brush, forbs, and
grasses.

About 10 percent of the acreage is included areas of
Mariposa gravelly loam, 5 percent is Boomer loam, 5
percent is Sites loam, and 2 percent is scattered rock
outcrop.

Typically, the surface layer of this Josephine soil 1s
brown loam, about 11 inches thick. The subsoil is red-
dish yellow clay loam and silty clay loam. At a depth of
about 52 inches I1s weathered slate.

Permeability 1s moderately siow. The available water
capacity is 5.5 to 11.0 inches. The effective rooting
depth is 40 to 60 inches. Surface runoff 1s medium. The
hazard of erosion is slight.

Most areas are used for wood crops. A few areas
where water is available for irngation are used fer irrigat-
ed pasture and for apple and pear orchards. Selected
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varieties of grapes are also grown. The orchards are
planted below elevations of 3,500 feet to help reduce
crop losses resulting from freezes late in spring. Some
areas provide homesites.

Erosion can be controlled by tiling across the slope
and using cover crops In orchards in winter. To avoid
compaction, this soil should not be cultivated or have
equipment moved across it when wet. Sprinklers should
be used in irrigating.

Wimmera 62 ryegrass, Blando bromegrass, or Cuca-
monga bromegrass provide a satisfactory cover crop in
orchards. The annual cover should set seed before it I1s
disked or mowed.

in pear orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
nial permanent sod cover should consist of low growing
legumes and perennial grasses, such as white Dutch
clover, Salina strawberry clover, and Pomar orchard-
grass. It should be mowed In spring and summer through
fruit harvest. No legumes should be used 1n a cover crop
In apple orchards.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is broadleaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent ctumping

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Apples and pears
may need small applications of zinc, magnesium, and
boron. In orchards under permanent cover, fertilizer rates
are generally increased by about 50 percent.

On pasture and in apple and pear orchards, irrigation
water is applied by sprnnklers at a rate of 0.25 to 0.35
inch per hour. A total of 3.5 to 5.5 inches of water is
applied at each irrigation. The frequency of irmgation is
every 10 to 14 days during July and August. Approxi-
mately 3 1/2 acre-feet of water is used annually.

This Josephine solil is one of the best solls in the area
for ponderosa pine production. it 1s surted to highly inten-
sive management It is capable of producing about 130
cubic feet, or 776 board feet (International rule), per acre
annually of merchantable timber from a fully stocked,
even-aged stand of 70 years. Conventional methods can
be used in wee harvesting, but their use may be restrict-
ed in winter. Reforestation after harvest must be man-
aged to reduce competition from undesirable understory
plants. Christmas trees are well suited to this soil. Inten-
sive pruning 1s needed to reduce excessive growth be-
tween whorls

Orchard and pasture areas have good potential as
habitat for California quail, mourning dove, and band-
tailed pigeon. Forested areas provide habitat for black-
tailed deer, black bear, gray squirrel, and wild turkey. To
encourage wildiife populations, shrub hedgerows can be
established along fence lines, roadsides, and stream-
banks to provide needed cover and nesting areas Pro-
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tective strip plantings of grain provide food. Deer present
serious depredation problems in orchards and vineyards.

Homesite construction—primarily vacation homes—is
increasing on this Josephine soll. The major limitations
to urban use are the moderately slow permeabllity of the
subsoil, the shrink-swell potential of the subsoil, and the
limited ability of the soil to support a load. Dwelling and
road construction can be designed to offset most of
these limitations. Septic tank absorption fields may not
function properly during periods of rain or heavy use
because of the moderately slow permeability.

Capability units lle-1(22) irrigated, llie-1(22) nonirrigat-
ed; Stone index 69.

158—Josephine loam, 9 to 15 percent slopes. This
Is a deep, rolling, well drained soil underiain by weath-
ered metamorphic rock. It formed in residuum, mainly
from metasedimentary rock, on ridges or foot slopes at
elevations of 2,000 {o 4,000 feet. The average annual
precipitation, some of which falls as snow, ranges from
40 to 60 inches. The average annual air temperature is
about 56 degrees F. The average frost-free season is
between 150 and 250 days. Natural vegetation I1s con-
fer-hardwood forest, brush, forbs, and grasses.

About 10 percent of the acreage is included areas of
Boomer loam, 10 percent is Mariposa gravelly loam, 5
percent 1s Sites loam, and 2 percent is scattered rock
outcrop.

Typically, the surface layer of this Josephine soll is
brown loam about 11 inches thick. The subsoil is reddish
yellow clay loam and silty clay loam. At a depth of about
52 inches is weathered slate.

Permeability is moderately slow. The available water
capacity 1s 5.5 to 110 inches. The effective rooting
depth 1s 40 to 60 inches. Surface runoff 1s medium. The
hazard of erosion 1s moderate.

Most areas are used for wood crops. A few areas
where water I1s available for irngation are used for irngat-
ed pasture and for apple and pear orchards. Selected
varieties of grapes are also grown. The orchards are
planted below elevations of 3,500 feet to help reduce
crop losses resulting from freezes late in spring. Some
areas provide homesites.

Erosion can be controlled by tiling across the slope
and using cover crops in orchards in winter. Cultivation
should be limited to the control of weeds. To avoid
compaction, this soil should not be cultivated or have
equipment moved across it when wet. Sprinklers should
be used in Irrigating.

Wimmera 62 ryegrass and Blando bromegrass provide
a satisfactory cover crop in orchards. The annual cover
should set seed before 1t 1s disked or mowed.

In pear orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
mal permanent sod cover should consist of low growing
legumes and perenmial grasses, such as white Dutch
clover, Salina strawberry clover, and Pomar orchard-
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grass. It should be mowed in spring and summer through
fruit harvest. No legumes should be used in a cover crop
in apple orchards.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is broadleaf trefoil and Akaroa orchard-
grass. The legume seed 1s inoculated before planting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Apples and pears
may need small applications of zinc, magnesium, and
boron. In orchards under permanent cover, fertilizer rates
are generally increased by about 50 percent.

On pasture and In apple and pear orchards, irrigation
water is applied by sprinklers at a rate of 0.25 to 0.35
inch per hour. A total of 3.5 to 5.5 inches of water is
applied at each irrigation. The frequency of irrigation is
every 10 to 14 days during July and August. Approxi-
mately 3 1/2 acre-feet of water is used annually.

This Josephine soil is one of the best soils in the area
for ponderosa pine production. It is suited to highly inten-
sive management and is capable of producing about 130
cubic feet, or 776 board feet (International rule), per acre
annually of merchantable timber from a fully stocked,
even-aged stand of 70 years. Conventional methods can
be used in tree harvest, but their use may be restricted
in winter. Reforestation after harvest must be managed
to reduce competition from undesirable understory
plants. Christmas trees are well suited to this soil. Inten-
sive pruning is needed to reduce excessive growth be-
tween whorls.

Orchard and pasture areas have good potential as
habitat for California quail, mourning dove, and band-
tailed pigeon. Forested areas provide habitat for black-
tailed deer, black bear, gray squirrel, and wild turkey. To
encourage wildlife populations, shrub hedgerows can be
established along fence lines, roadsides, and stream-
banks to provide needed cover and nesting areas. Pro-
tective strip plantings of grain provide food. Deer present
serious depredation problems in orchards and vineyards.

Homesite construction—primarily vacation homes—is
increasing on this Josephine soil. The major limitations
to urban use are the moderately slow permeability of the
subsoil, the shrink-swell potential of the subsoll, the
slope, and the limited ability of the soil to support a load.
Dwelling and road construction can be designed to offset
most of these Iimitations. Septic tank absorption fields
may not function properly during periods of rain or heavy
use because of the moderately slow permeability.

Capability unit llle-1(22) irrigated and nonirrigated;
Storie index 62.

159—Josephine loam, 15 to 30 percent slopes. This
1s a deep, well drained soil undertain by weathered meta-
morphic rock. It formed in residuum, mainly from metase-
dimentary rock, on hilly uplands at elevations of 2,000 to
4,000 feet. The average annual precipitation, some of
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which falls as snow, ranges from 40 to 60 inches. The
average annual air temperature is about 56 degrees F.
The average frost-free season is between 150 and 250
days. Natural vegetation is conifer-hardwood forest,
brush, forbs, and grasses.

About 10 percent of the acreage is included areas of
Boomer loam, 10 percent is Mariposa gravelly loam, 5
percent is Sites loam, and 2 percent is scattered rock
outcrop.

Typically, the surface layer of this Josephine soil is
brown loam about 11 inches thick. The subsoil is reddish
yellow clay loam and silty clay loam. At a depth of about
52 inches is weathered slate.

Permeability is moderately slow. The available water
capacity is 5.5 to 11.0 inches. The effective rooting
depth is 40 to 60 inches. Surface runoff is medium or
rapid. The hazard of erosion is moderate or high.

Most areas are used for wood crops. A few areas
where water is available for irrigation are used for irrigat-
ed pasture and for apple and pear orchards. Selected
varieties of grapes are also grown. The orchards are
planted below elevations of 3,500 feet to help reduce
crop losses resulting from freezes late in spring. Some
areas provide homesites.

Erosion can be controlled by using permanent cover in
the orchards. Cultivation to establish permanent cover
should be across the slope. Orchards should be planted
and worked across the slope. To avoid compaction, the
soil should not be worked when wet. The slope makes
cultivation difficult. Sprinklers should be used in irrigating.

In pear orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
nial permanent sod cover should consist of low growing
legumes and perennial grasses, such as white Dutch
clover, Salina strawberry clover, and Pomar orchard-
grass. It should be mowed in spring and summer through
fruit harvest. No legumes should be used in a cover crop
in apple orchards.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is broadleaf trefoil and Akaroa orchard-
grass. The legume seed I1s Inoculated before planting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Apples and pears
may need small applications of zinc, magnesium, and
boron. In orchards under permanent cover, fertilizer rates
are generally increased by about 50 percent.

On pasture and in apple and pear orchards, irrigation
water 1s applied by sprinklers at a rate of 0.25 to 0.35
inch per hour. A total of 3.5 to 5.5 inches of water is
applied at each irrigation. The frequency of irngation 1s
every 10 to 14 days during July and August. Approxi-
mately 3 1/2 acre-feet of water is used annually.

This Josephine soil is one of the best soils in the area
for ponderosa pine production. It is suited to highly inten-
sive management. It is capable of producing about 130
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cubic feet, or 776 board feet (International rule), per acre
annually of merchantable timber from a fully stocked,
even-aged stand of 70 years. Conventional methods can
be used In tree harvest, but their use may be restricted
in winter. Roads and skid trails should be protected from
runoff. Grades on unsurfaced roads should be less than
10 percent. Reforestation after harvest must be man-
aged to reduce competition from undesirable understory
plants. Christmas trees are well suited to this soil. Inten-
sive pruning is needed to reduce excessive growth be-
tween whorls.

Orchard and pasture areas have good potential as
habitat for California quail, mourning dove, and band-
tailed pigeon. Forested areas provide habitat for black-
talled deer, black bear, gray squirrel, and wild turkey. To
encourage wildlife populations, shrub hedgerows can be
established along fence lines, roadsides, and stream-
banks to provide needed cover and nesting areas. Deer
present serious depredation problems in orchards and
vineyards.

Homesite construction—primarily vacation homes—is
increasing on this Josephine soil. The major limitations
to urban use are the moderately slow permeability of the
subsoil, the shrink-swell potential of the subsoil, the
slope, and the limited ability of the soil to support a load.
In locating roads, special care is needed to minimize the
heights of cuts and fills. Cuts and fills greater than 6 feet
make access to building sites a problem. Septic tank
absorption fields may not function properly because of
the slope and the moderately slow permeability.

Capability unit 1Ve-1(22) irrigated and nonirrigated;
Storie index 54.

160—Josephine loam, 30 to 50 percent slopes. This
is a deep, steep, well drained soil underlain by weath-
ered metamorphic rock. It formed in residuum, manly
from metasedimentary rock, on mountainous uplands at
elevations of 2,000 to 4,500 feet. The average annual
precipitation, some of which falls as snow, ranges from
40 to 60 Inches. The average annual air temperature is
about 55 degrees F. The average frost-free season I1s
between 150 and 230 days. Natural vegetation is coni-
fer-hardwood forest and brush.

About 15 percent of the acreage is Included areas of
Mariposa gravelly loam, 10 percent 1s Boomer loam, 5
percent is Sites loam, and 5 percent is scattered rock
outcrop.

Typically, the surface layer of this Josephine soil Is
brown loam about 11 inches thick. The subsoil is reddish
yellow clay loam and silty clay loam. At a depth of about
52 inches 1s weathered slate.

Permeability 1s moderately slow. The available water
capacity 1s 5.5 to 11.0 inches. The effective rooting
depth 1s 40 to 60 inches. Surface runoff is rapid. The
hazard of erosion is high.

This soil is used mainly for wood crops.

SOIL SURVEY

This Josephine soll 1s well suited to ponderosa pine
production. It is suited to moderate management and is
capable of producing about 130 cubic feet, or 776 board
feet (International rule), per acre annually of merchanta-
ble timber from a fully stocked, even-aged stand of 70
years. The major limitation to timber production is the
slope. Conventional methods used in tree harvest can be
used only with difficulty because of the siope. The slope
can also be damaging to the soil resource because of
the high erosion hazard. Roads and skid trails should be
protected from runoff. Grades on unsurfaced roads
should be less than 10 percent. Reforestation after har-
vest must be managed to reduce competition from unde-
sirable plants. Christmas trees can be grown on this soil.
Pruning is needed to reduce excessive growth between
whorls.

Forested areas provide good habitat for black-tailed
deer, black bear, band-tailed pigeon, wild turkey, and
gray squirrel.

Steepness of slope is the major limitation to be con-
sidered in planning home and road construction. Soil
slumps can be a hazard in road cuts because of low
strength and the lateral movement of water in winter.

Capability subclass Vie(22) nonirrigated; Storie index
31.

161—Josephine-Rock outcrop complex, 15 to 50
percent slopes. This hilly to steep soil and Rock out-
crop are on mountainous uplands at elevations of 2,000
to 4,500 feet. The unit is about 60 percent Josephine
soil and 10 percent metamorphic Rock outcrop. The
average annual precipitation, some of which falls as
snow, ranges from 40 to 60 inches. The average annual
air temperature is about 55 degrees F. The average
frost-free season 1s between 150 and 230 days. Natural
vegetation i1s conifer-hardwood forest and brush.

About 15 percent of this unit is included areas of
Mariposa gravelly loam, 10 percent is Boomer loam,
mainly on the south-facing side slopes, and 5 percent Is
Sites loam.

The Josephine is a deep, well drained soil that formed
in residuum from metasedimentary rock.

Typically, the surface layer is brown loam about 11
inches thick. The subsoil is reddish yellow clay loam and
silty clay loam. At a depth of about 52 inches I1s weath-
ered slate.

Permeability i1s moderately slow. The availabie water
capacity is 5.5 to 11.0 inches. The effective rooting
depth is 40 to 60 inches. Surface runoff 1s medium or
rapid. The hazard of erosion is moderate or high.

Rock outcrop consists of scattered areas of exposed
metamorphic rock, ranging in size from about 1 to 10
square feet.

Surface runoff is very rapid. There is no hazard of
erosion.

This unit 1s used mainly for wood crops.
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This unit is well suited to ponderosa pine production. It
is suited to moderate management and is capable of
producing about 130 cubic feet, or 776 board feet (Inter-
national rule), per acre annually of merchantable timber
from a fully stocked, even-aged stand of 70 years. The
major limitation to timber production is the slope. Rock
outcrop does not appreciably affect the use of this unit.
Conventional methods used in tree harvest can be used
only with difficulty because of the slope. The slope can
also be damaging to the soil resource because of the
high erosion hazard. Roads and skid trails should be
protected from runoff. Grades on unsurfaced roads
should be less than 10 percent. Reforestation after har-
vest must be managed to reduce competition from unde-
sirable plants. Christmas trees can be grown on this unit.
Pruning is needed to reduce excessive growth between
whoris.

This unit provides good habitat for black bear, black-
tailed deer, band-tailed pigeon, wild turkey, and gray
squirrel.

Steepness of slope and Rock ouicrop are the major
limitations to be considered in planning home and road
construction. Soil slumps can be a hazard in road cuts
because of low sirength and the lateral movement of
water in winter.

Capability subclass VIs(22) nonirrigated; Storie index
35.

162—Kilaga loam. This is a very deep, nearly level,
well drained soil on alluvial bottoms and low terraces. It
occurs mainly at elevations of 75 to 150 feet. It formed
in alluvium from mixed sources. The average annual pre-
cipitation is about 20 inches. The average annual air
temperature is about 62 degrees F. The average frost-
free season Is about 275 days. Natural vegetation is
annual grasses, forbs, and scattered valley oak.

About 10 percent of the acreage is included areas of
Ramona sandy loam, 10 percent is Cometa sandy loam,
5 percent is San Joaquin sandy loam, and 5 percent is
Xerofluvents, occasionally flooded. Also included are
some areas where the soil is moderately well drained as
a result of nearby irrigation.

Typically, the surface layer is strong brown loam and
heavy loam about 19 inches thick. The upper 37 inches
of the subsoil is reddish brown clay loam and clay. The
lower part to a depth of about 83 inches I1s reddish
brown sandy clay loam.

Permeability is slow. The available water capacity is
8.0 to 10.0 inches. The effective rooting depth is 60
inches or more. Surface runoff is slow. The hazard of
erosion is slight.

Most areas are irrigated pasture. Some areas are used
for field corn and rice.

To avoid compaction, this soil should not be cultivated
or have equipment moved across it when it is wet,
except in growing rice. Flood, border, or furrow irrigation
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is suitable. Corn responds to applications of nitrogen,
phosphorus, and potassium.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is narrowleaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent clumping. It
responds to applications of nitrogen and phosphorus.
The frequency of irrigation is about every 8 to 14 days
during July and August. Approximately 4 to 4 1/2 acre-
feet of water is used annually.

This soil is suited to rice. It needs to be leveled so that
water can be efficiently ponded. Generally, the water
requirements for rice are about 1 cubic foot per second
for 40 acres after the checks are flooded. Rice should
be rotated with barley every 2 to 4 years to help control
aquatic weeds and soil fungus.

Irrigated pasture, cornfields, and ricefields provide
habitat for dove and pheasant. Ricefields provide good
habitat for duck. The lack of shrub cover is the major
limitation to wildlife habitat. To encourage wildlife popula-
tions, shrub hedgerows can be established along fence
lines, roadsides, and streambanks to provide needed
cover and nesting areas.

This soil supports little construction except for farm-
steads. The major limitations to construction are the slow
permeability of the subsoil and the shrink-swell potential
of the soil. Dwelling and road construction can be de-
signed to offset these limitations. Septic tank absorption
fields may not function properly during periods of rain or
heavy use because of slow permeability in the subsoil.

Capability units ils-3(17) irngated, llis-3(17) nonirrigat-
ed; Storie index 54.

163—Mariposa gravelly loam, 5 to 30 percent
slopes. This is a shallow or moderately deep, rolling to
hilly, well drained gravelly soil underiain by fractured ver-
tically tited schist and slate. It formed in residuum,
mainly from metasedimentary rock, on uplands at eleva-
tions of 1,500 to 3,500 feet. The average annual precipi-
tation, some of which falls as snow, ranges from 35 to
55 inches. The average annual air temperature 1s about
56 degrees F. The average frost-free season is between
150 and 250 days. Natural vegetation is conifer-hard-
wood forest and scattered brush and grasses.

About 10 percent of the acreage is included areas of
Josephine loam, 5 percent is Sites loam, and 5 percent
is Maymen gravelly loam, which occurs on few ridgetops.
About 2 percent is scattered rock outcrop.

Typically, the surface layer of this Mariposa soil is
brown gravelly loam about 6 inches thick. The subsoil is
reddish yellow gravelly silt loam and gravelly clay loam.
At a depth of about 28 inches is partially weathered,
highly fractured slate.

Permeability is moderate. The available water capacity
is 1.5 to 5.0 inches. The effective rooting depth is 15 to
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35 inches. Surface runoff is medium or rapid. The hazard
of erosion is moderate or high.

Most areas are used for wood crops. A few areas
where water is available for irrigation are used for irrigat-
ed pasture and for apple and pear orchards. The or-
chards are planted below elevations of 3,500 feet to help
reduce crop losses resulting from freezes late in spring.
Some areas provide homesites.

Erosion can be controlled by using permanent cover in
the orchards. Cultivation should be across the slope. To
avoid compaction, this soil should not be worked when
wet. Gravel and the slope make tilling difficult. Sprinklers
should be used in irrigating.

In pear orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
nial permanent sod cover should consist of low growing
legumes and perennial grasses, such as white Dutch
clover, Salina strawberry clover, and Pomar orchard-
grass. it should be mowed in spring and summer through
fruit harvest. No legumes should be used in a cover crop
in apple orchards.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is broadleaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Apples and pears
may need small applications of zinc, magnesium, and
boron. In orchards under permanent cover, fertilizer rates
are generally increased by about 50 percent.

On pasture and in apple and pear orchards, irrigation
water is applied by sprinklers at a rate of 0.25 to 0.35
inch per hour. A total of 2.0 to 3.5 inches of water is
applied at each irrigation. The frequency of irrigation is
every 6 to 10 days during July and August. Approximate-
ly 3 1/2 acre-feet of water is used annually.

This Mariposa soll 1s well suited to ponderosa pine
production. It is capable of producing about 93 cubic
feet, or 486 board feet (International rule), per acre an-
nually of merchantable timber from a fully stocked, even-
aged stand of 70 years. Conventional methods can be
used for tree harvest, but their use may be restricted in
winter. There is some problem of windthrow because of
the shallowness of the soil. Roads and skid trails should
be protected from runoff. Grades on unsurfaced roads
should be less than 10 percent. Reforestation after har-
vest must be managed to reduce competition from unde-
sirable understory plants. Christmas trees are suited to
this soil.

Orchard and pasture areas have good potential as
habitat for California quail, mourning dove, and band-
tailed pigeon. Forested areas provide habitat for black-
tailed deer, biack bear, gray squirrel, and wild turkey. To
encourage wildlife populations. shrub hedgerows can be
established along fence lines, roadsides, and stream-

SOIL SURVEY

banks to provide needed cover and nesting areas. Deer
present serious depredation problems in orchards.

Homesite construction—primarily vacation homes—is
increasing on this Mariposa soil. The major limitations to
urban use are the slope and the depth to rock. In locat-
ing roads, special care is needed to minimize the heights
of cuts and fills. Cuts and fills greater than 6 feet make
access to building sites a problem. Septic tank absorp-
tion fields may not function properly because of the
slope and the depth to rock.

Capability unit IVe-8(22) irrigated and nonirrigated;
Storie index 33.

164—Mariposa-Josephine complex, 5 to 30 percent
slopes. These rolling to hilly soils are on mountainous
uplands at elevations of 1,500 to 4,000 feet. The unit is
about 55 percent Mariposa soil and 35 percent Jose-
phine soil. Generally, the Mariposa soil is on the ridges,
the sharp breaks, and the south- and west-facing side
slopes. In places the Josephine soil has concave slopes.
In other places, it occupies smooth north- and east-
facing side slopes. The average annual precipitation,
some of which falls as snow, ranges from 35 to 60
inches. The average annual air temperature is about 56
degrees F. The average frost-free season is between
150 and 250 days. Natural vegetation is conifer-hard-
wood forest and scattered brush and grasses.

About 8 percent of this unit is included areas of Sites
loam, and 2 percent is scattered areas of rock outcrop.

The Mariposa is a shallow or moderately deep, well
drained gravelly soil that formed in residuum from frac-
tured vertically tilted schist and slate.

Typically, the surface layer is brown gravelly loam
about 6 inches thick. The subsoil is reddish yellow grav-
elly silt loam and gravelly clay loam. At a depth of 28
inches is partially weathered, highly fractured slate.

Permeability 1s moderate. The available water capacity
is 1.5 to 5.0 inches. The effective rooting depth is 15 to
35 inches. Surface runoff is medium or rapid. The hazard
of erosion is moderate or high.

The Josephine is a deep, well drained soil that formed
In residuum from metamorphic rock.

Typically, the surface layer is brown loam about 11
inches thick. The subsoil is reddish yellow clay loam and
silty clay loam. At a depth of about 52 inches is weath-
ered slate.

Permeability is moderately slow. The available water
capacity is 5.5 to 11.0 inches. The effective rooting
depth is 40 to 60 inches. Surface runoff I1s medium or
rapid. The hazard of erosion is moderate or high.

Most areas are used for wood crops. A few areas
where water is available for irrigation are used for irrigat-
ed pasture and for apple and pear orchards. The or-
chards are planted below elevations of 3,500 feet to help
reduce crop losses resulting from freezes late in spring.
Some areas provide homesites.
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Erosion can be controlled by using permanent cover in
the orchards. All cultivation should be across the slope.
To avoid compaction, the soil should not be worked
when wet. The gravel and the slope make tilling difficult.
Sprinklers should be used in irrigating.

In pear orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
nial permanent sod cover should consist of low growing
legumes and perennial grasses, such as white Dutch
clover, Salina strawberry clover, and Pomar orchard-
grass. It should be mowed in spring and summer through
fruit harvest. No legumes should be used in a cover crop
in apple orchards.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is broadleaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Apples and pears
may require small applications of zinc, magnesium, and
boron. In orchards under permanent cover, fertilizer rates
are generally increased by about 50 percent.

On pasture and in apple and pear orchards, irrigation
water is applied by sprinklers at a rate of 0.25 to 0.35
inch per hour. A total of 2.0 to 4.5 inches of water is
applied at each irrigation. The frequency of irrigation is
every 6 to 12 days during July and August. Approximate-
ly 3 1/2 acre-feet of water is used annually.

This unit is well suited to ponderosa pine production. It
is suited to moderately intensive management and 1Is
capable of producing about 111 cubic feet, or 617 board
feet (International rule), per acre annually of merchanta-
ble timber from a fully stocked, even-aged stand of 70
years. Conventional methods can be used in tree har-
vest, but their use may be restricted in winter. Windthrow
is a hazard because of the shallowness of the Mariposa
soil. Roads and skid trails should be protected from
runoff. Grades on unsurfaced roads should be less than
10 percent. Reforestation after harvest must be man-
aged to reduce competition from undesirable understory
plants. Christmas trees are well suited to this unit. Prun-
ing can reduce excessive growth between whorls.

Orchard and pasture areas have good potential as
habitat for California quail, mourning dove, and band-
tailed pigeon. Forested areas provide habitat for black-
tailed deer, black bear, gray squirrel, and wild turkey. To
encourage wildlife populations, shrub hedgerows can be
established along fence lines, roadsides, and stream-
banks to provide needed cover and nesting areas. Deer
present serious depredation problems in orchards.

Homesite construction—primarily vacation homes—is
increasing on this unit. The major limitations to urban use
are the slope and the depth to rock. In locating roads,
special care is needed to minimize the heights of cuts
and fills. Cuts and fills greater than 6 feet make access
to building sites a problem. Septic tank absorption fields
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may not function properly because of the slope and the
depth to rock. They should be installed on the Josephine
part of the unit if possible.

Capability unit IVe-8(22) irrigated and nonirrigated;
Storie index 43.

165—Mariposa-Josephine complex, 30 to 50 per-
cent slopes. These steep soils are on mountainous up-
lands at elevations of 1,500 to 4,000 feet. The unit is
about 50 percent Mariposa soil and 35 percent Jose-
phine soil. Generally, the Mariposa soil is on the ridges,
the sharp breaks, and the south- and west-facing side
slopes. In places, the Josephine soil has concave
slopes. In other places, it is on smooth north- and east-
facing side slopes. The average annual precipitation,
some of which falls as snow, ranges from 35 to 60
inches. The average annual air temperature is about 55
degrees F. The average frost-free season is between
150 and 225 days. Natural vegetation is conifer-hard-
wood forest and scattered brush.

About 10 percent of this unit is included areas of Sites
loam, and 5 percent is scattered areas of rock outcrop.

Mariposa is a shallow or moderately deep, well
drained gravelly soil that formed in residuum from frac-
tured, vertically tilted schist and slate.

Typically, the surface layer is brown gravelly loam
about 6 inches thick. The subsoil is reddish yeliow grav-
elly silt loam and gravelly clay loam. At a depth of about
28 inches is partly weathered, highly fractured slate.

Permeability is moderate. The available water capacity
is 1.5 to 5.0 inches. The effective rooting depth is 15 to
35 inches. Surface runoff is rapid. The hazard of erosion
is high.

The Josephine is a deep, well drained soll that formed
in residuum from metamorphic rock.

Typically, the surface layer is brown loam about 11
inches thick. The subsoil is reddish yellow clay loam and
silty clay loam. At a depth of about 52 inches is weath-
ered slate.

Permeability is moderately slow. The available water
capacity is 5.5 to 11.0 inches. The effective rooting
depth 1s 40 to 60 inches. Surface runoff is rapid. The
hazard of erosion is high.

This unit is used for wood crops. It is well suited to
ponderosa pine production. It is suited to moderate man-
agement and is capable of producing about 111 cubic
feet, or 617 board feet (International rule), per acre an-
nually of merchantable timber from a fully stocked, even-
aged stand of 70 years. The major limitation to timber
production is the slope. Windthrow is a hazard because
of the shallowness of the Mariposa soil. Conventional
methods used in tree harvest can be used only with
difficulty because of the slope. The slope can also be
damaging to the soil resource because of the high ero-
sion hazard. Roads and skid trails should be protected
from runoff. Grades on unsurfaced roads should be less
than 10 percent. Reforestation after harvest must be
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managed to reduce competition from undesirable plants.
Christmas trees can be grown on this unit. Pruning can
reduce excessive growth between whorls.

This unit provides good habitat for black bear, black-
tailed deer, band-tailed pigeon, wild turkey, and gray
squirrel.

Steepness of slope and the depth to rock are the
major limitations to be considered in planning home and
road construction. Soil slumps can be a hazard in road
cuts on the Josephine soil because of low strength and
the lateral movement of water in winter.

Capability subclass Vle(22) nonirrigated; Storie index
23.

166—Mariposa-Josephine complex, 50 to 70 per-
cent slopes. These very steep soils are on canyon walls
at elevations of 1,500 to 4,500 feet. The unit is about 45
percent Mariposa soil and 30 percent Josephine sail.
Generally, the Mariposa soil is on the ridges, the sharp
breaks, and the south- and west-facing side slopes. In
places, Josephine soil has concave slopes. In other
places, it is on smooth north- and east-facing side
slopes. The average annual precipitation, some of which
falls as snow, ranges from 35 to 60 inches. The average
annual air temperature is about 55 degrees F. The aver-
age frost-free season is between 150 and 225 days.
Natural vegetation is conifer-hardwood forest and scat-
tered brush.

About 10 percent of this unit is included areas of
Maymen gravelly loam, 5 percent is Sites loam, and 10
percent is areas of scattered rock outcrop.

The Mariposa is a shallow or moderately deep, well
drained gravelly soil that formed in residuum from frac-
tured, vertically tilted schist and slate.

Typically, the surface layer is brown gravelly loam
about 6 inches thick. The subsoil is reddish yellow grav-
elly silt loam and gravelly clay loam. At a depth of about
28 inches is partly weathered, highly fractured slate.

Permeability is moderate. The available water capacity
is 1.5 to 5.0 inches. The effective rooting depth is 15 to
35 inches. Surface runoff is rapid. The hazard of erosion
is very high.

The Josephine 1s a deep, well drained soil that formed
in residuum from metamorphic rock.

Typically, the surface layer is brown loam about 11
inches thick. The subsoil is reddish yellow clay loam and
silty clay loam. At a depth of about 52 inches is weath-
ered slate.

Permeability is moderately slow. The available water
capacity 1s 5.5 to 11.0 inches. The effective rooting
depth is 40 to 60 inches. Surface runoff is rapid. The
hazard of erosion is very high.

This unit is used for wood crops and watershed. It is
suited to ponderosa pine production. It is suited to mod-
erate management and is capable of producing about
111 cubic feet, or 617 board feet (International rule), per
acre annually of merchantable timber from a fully

SOIL SURVEY

stocked, even-aged stand of 70 years. The major limita-
tion to timber production is the steep slope. Windthrow is
a hazard on the shallow Mariposa soil. Conventional
methods used in tree harvest can be used only with
great difficulty because of the slope. The slope can also
be damaging to the soil resource because of the very
high erosion hazard. High lead, balloon, or helicopter
logging is the most efficient because damage to the soil
surface by equipment is held to a minimum. Grades on
unsurfaced roads should be less than 10 percent. Refor-
estation after harvest must be managed to reduce com-
petition from undesirable plants.

This unit provides habitat for black bear, black-tailed
deer, band-tailed pigeon, wild turkey, and gray squirrel.

Capability subclass Vlle(22) nonirrigated; Storie index
14.

167—Mariposa-Rock outcrop complex, 5 to 50 per-
cent slopes. This gently rolling to steep soil and Rock
outcrop are on mountainous uplands at elevations of
1,500 to 4,500 feet. The unit is about 65 percent Mari-
posa soil and 10 percent Rock outcrop. The average
annual precipitation, some of which falls as snow, ranges
from 35 to 60 inches. The average annual air tempera-
ture is about 55 degrees F. The average frost-free
season is between 150 and 250 days. Natural vegetation
is conifer-hardwood forest and scattered brush and
grasses.

About 15 percent of this unit is included areas of
Josephine loam, 5 percent is Maymen gravelly loam, and
5 percent is Sites loam.

The Mariposa is a shallow or moderately deep, well
drained gravelly soil that formed in residuum from frac-
tured vertically tilted schist and slate.

Typically, the surface layer is brown gravelly loam
about 6 inches thick. The subsoil is reddish yellow grav-
elly silt loam and gravelly clay loam. At a depth of about
28 inches Is partly weathered, highly fractured slate.

Permeability is moderate. The available water capacity
is 1.5 to 5.0 inches. The effective rooting depth is 15 to
35 inches. Surface runoff is medium or rapid. The hazard
of erosion is moderate or high.

Rock outcrop consists of scattered areas of exposed
metamorphic rock, generally 1 to 2 square feet, but
some areas cover up to 500 square feet.

Surface runoff is very rapid. There is no hazard of
erosion.

This unit 1s used mainly for wood crops. It is well
suited to ponderosa pine production. It is suited to mod-
erate management and is capable of producing about 85
cubic feet, or 425 board feet (International rule), per acre
annually of merchantable timber from a fully stocked,
even-aged stand of 70 years. The major limitation to
timber producton is the slope. Windthrow is a hazard
because of the shallowness of the Mariposa soil. The
outcrops of rock do not appreciably affect the use of this
unit. Conventional methods used in tree harvest can be
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used only with difficulty because of the slope. The slope
can also be damaging to the soil resource because of
the high erosion hazard. Roads and skid trails should be
protected from runoff. Grades on unsurfaced roads
should be less than 10 percent. Reforestation after har-
vest must be managed to reduce competition from unde-
sirable plants. Christmas trees can be grown on this
Mariposa soil.

This unit provides good habitat for black bear, black-
tailed deer, band-tailed pigeon, wild turkey, and gray
squirrel.

Steepness of the slope, the depth to rock, and the
rock outcrop are the major limitations to be considered
in planning home and road construction.

Capability subclass VIs(22) nonirrigated; Storie index
22,

168—Mariposa-Rock outcrop complex, 50 to 70
percent slopes. This very steep soil and Rock outcrop
are on canyon walls at elevations of 1,500 to 4,500 feet.
The unit is about 60 percent Mariposa soil and 15 per-
cent Rock outcrop. The average annual precipitation,
some of which falls as snow, ranges from 35 to 60
inches. The average annual air temperature is about 55
degrees F. The average frost-free season is between
150 and 250 days. Natural vegetation i1s conifer-hard-
wood forest and scattered brush and grasses.

About 10 percent of this unit is included areas of
Josephine loam, 10 percent is Maymen gravelly loam,
and 5 percent is Sites loam.

The Mariposa is a shallow or moderately deep, well
drained gravelly soil that formed in residuum from frac-
tured vertically tilted schist and slate.

Typically, the surface layer is brown gravelly loam
about 6 inches thick. The subsoil is reddish yellow grav-
elly silt loam and gravelly clay loam. At a depth of about
28 inches is partly weathered, highly fractured slate.

Permeability is moderate. The available water capacity
is 1.5 to 5.0 inches. The effective rooting depth is 15 to
35 inches. Surface runoff is rapid. The hazard of erosion
is very high.

Rock outcrop consists of scattered areas of exposed
metamorphic rock, generally 1 to 2 square feet, but in
some areas it covers up to one-half acre.

Surface runoff is very rapid. There is no hazard of
erosion.

This unit is used for wood crops and watershed.

This unit is suited to ponderosa pine production. It is
suited to moderate management and is capable of pro-
ducing about 85 cubic feet, or 425 board feet (Interna-
tional rule), per acre annually of merchantable timber
from a fully stocked, even-aged stand of 70 years. The
major limitation to timber production is the slope. Windth-
row is a problem because of the shallowness of the
Mariposa soll. Rock outcrop does not appreciably affect
the use of this unit. Conventional methods used in tree
harvest can be used only with difficulty because of the
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slope. The slope can also be damaging to the soil re-
source because of the very high erosion hazard. High
lead, balloon, or helicopter logging methods are the most
efficient because equipment damage to the soil surface
is held to a minimum. Grades on unsurfaced roads
should be less than 10 percent. Reforestation after har-
vest must be managed to reduce competition from unde-
sirable plants.

This unit provides habitat for black bear, black-tailed
deer, band-tailed pigeon, wild turkey, and gray squirrel.

Capability subclass Vils(22) nonirrigated; Storie index
9.

169—Maymen-Rock outcrop complex, 9 to 50 per-
cent slopes. This rolling to steep soil and Rock outcrop
are on mountainous uplands at elevations of 1,200 to
3,500 feet. The unit is about 50 percent Maymen soil
and 20 percent Rock outcrop. The average annual pre-
cipitation, some of which falls as snow, ranges from 40
to 55 inches. The average annual air temperature is
about 56 degrees F. The average frost-free season is
between 150 and 225 days. Natural vegetation is brush
and scattered stunted conifer and hardwood.

About 25 percent of this unit is included areas of
Mariposa gravelly loam, and 5 percent is Josephine
loam.

The Maymen is a somewhat excessively drained, shal-
low gravelly soil that formed in residuum from hard meta-
morphic rock.

Typically, the surface layer is brown gravelly loam
about 2 inches thick. The subsoil is mixed yellowish
brown and light yellowish brown gravelly loam. At a
depth of 12 inches is hard slate.

Permeability is moderate. The available water capacity
is 0.5 to 3.0 inches. The effective rooting depth is 8 to
20 inches. Surface runoff is rapid. The hazard of erosion
is medium or high.

Rock outcrop occurs as scattered areas of metamor-
phic rock. Some are massive areas of up to 5 acres.

Surface runoff is very rapid. There is no hazard of
erosion.

This unit is better suited to watershed than other uses
because of the slope, the shallowness, and Rock out-
crop.

Brushy areas provide browse and escape for black-
tailed deer.

The steepness of slope, Rock outcrop, and the depth
to hard rock are the major limitations to be considered in
road construction. This unit 1s not suitable for home
construction because the soil material is not deep
enough for the installation of septic tank absorption
fields.

Capability subclass VIIs(22) nonirrigated; Storie index
9.

170—Maymen-Rock outcrop complex, 50 to 75 per-
cent slopes. This very steep soil and Rock outcrop are



58

on canyon walls at elevations of 1,200 to 3,500 feet. The
unit is about 45 percent Maymen soil and 25 percent
Rock outcrop. The average annual precipitation, some of
which falls as snow, ranges from 40 to 55 inches. The
average annual air temperature is about 56 degrees F.
The average frost-free season is between 150 and 225
days. Natural vegetation is brush and scattered stunted
conifer and hardwood.

About 25 percent of this unit is included areas of
Mariposa gravelly loam, and 5 percent is Josephine
loam.

The Maymen is a shallow, somewhat excessively
drained gravelly soil that formed in residuum from hard
metamorphic rock.

Typically, the surface layer is brown gravelly loam
about 2 inches thick. The subsoil is mixed yellowish
brown and light yellowish brown gravelly loam. At a
depth of 12 inches is hard slate.

Permeability is moderate. The available water capacity
is 0.5 to 3.0 inches. The effective rooting depth is 8 to
20 inches. Surface runoff is very rapid. The hazard of
erosion is very high.

Rock outcrop consists of scattered areas of massive
metamorphic rock, ranging from about 200 square feet
to areas of up to 5 acres.

Surface runoff is very rapid. There is no hazard of
erosion.

This unit is best suited to watershed.

Brushy areas provide browse and escape cover for
black-tailed deer.

Capability subclass VIlis(22) nonirrigated; Storie index
4,

171—McCarthy cobbly sandy loam, 5 to 30 percent
slopes. This is a moderately deep, well drained cobbly
soil underlain by weathered andesitic conglomerate. It
formed in residuum on long, broad volcanic ridges and
their side slopes at elevations of 2,000 to 5,300 feet.
The average annual precipitation, some of which falls as
snow, is about 40 to 60 inches. The average annual air
temperature is about 55 degrees F. The average frost-
free season is between 130 and 225 days. Natural vege-
tation is conifer-hardwood forest and brush.

About 20 percent of the acreage is included areas of a
soil that is similar to this McCarthy soil but is 40 to 60
inches deep to bedrock, 10 percent is Cohasset cobbly
loam, and 5 percent is Iron Mountain cobbly sandy loam.
Above 4,500 feet on some north slopes is a soil that is
similar to this McCarthy soil but has a mean sonl tem-
perature of 45 to 47 degrees F.

Typically, the surface layer of the McCarthy soil is
brown cobbly sandy loam about 13 inches thick. The
subsoil is strong brown and reddish yellow very cobbly
sandy loam. At a depth of about 39 inches is weathered
andesitic conglomerate.

Permeability is moderately rapid. The available water
capacity I1s 1.5 to 3.5 inches. The effective rooting depth

SOIL SURVEY

is 22 to 40 inches. Surface runoff is medium or rapid.
The erosion hazard is moderate or high.

Most areas are used for wood crops. A few areas
where water is available for irrigation are used for irrigat-
ed pasture and for apple and pear orchards. The or-
chards are planted below elevations of 3,500 feet to help
reduce crop losses resulting from freezes late in spring.
Some areas provide homesites.

Erosion can be controlled by using permanent cover in
the orchards. All cultivation should be across the slope.
To avoid compaction, this soil should not be worked
when wet. Cobbles and slope make tilling difficult. Sprin-
klers should be used in irrigating.

In pear orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
nial permanent sod cover should consist of low growing
legumes and perennial grasses, such as white Dutch
clover, Salina strawberry clover, and Pomar orchard-
grass. It should be mowed in spring and summer through
fruit harvest. No legumes should be used in a cover crop
in apple orchards.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is broadleaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Apples and pears
may need small applications of zinc, magnesium, and
boron. In orchards under permanent cover, fertilizer rates
are generally increased by about 50 percent.

On pasture and in apple and pear orchards, irrigation
water is applied by sprinklers at a rate of 0.25 to 0.35
inch per hour. A total of 2.0 to 3.5 inches of water is
applied at each irigation. The frequency of irrigation is
every 6 to 10 days during July and August. Approximate-
ly 3 1/2 acre-feet of water is used annually.

This McCarthy soil is a good soil for ponderosa pine
production. It is moderately suited to intensive manage-
ment and is capable of producing about 105 cubic feet,
or 556 board feet (International rule), per acre annually
of merchantable timber from a fully stocked, even-aged
stand of 70 years. Conventional methods can be used
for tree harvest, but their use may be restricted in winter.
Roads and skid trails should be protected from runoff.
Grades on unsurfaced roads should be less than 12
percent. Reforestation after harvest must be managed to
reduce competition from undesirable understory plants.
Christmas trees are suited to this soil.

Orchard and pasture areas have good potential as
habitat for California quail, mourning dove, and band-
tailed pigeon. Forested areas provide habitat for black-
tailed deer, black bear, gray squirrel, and wild turkey. To
encourage wildlife populations, shrub hedgerows can be
established along fence lines, roadsides, and stream-
banks to provide needed cover and nesting areas. Deer
present serious depredation problems in orchards.
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Homesite construction—primarily vacation homes—is
increasing on this McCarthy soil. The major limitations to
urban use are the slope and the depth to rock. In locat-
ing roads, special care is needed to minimize the height
of cuts and fills. Cuts and fills greater than 6 feet make
access 1o building sites a problem. Septic tank absorp-
tion fields may not function properly because of the
slope and the depth to rock.

Capability unit 1Ve-8(22) irrigated and nonirrigated;
Storie index 34.

172—McCarthy cobbly sandy loam, 30 to 50 per-
cent slopes. This is a steep, moderately deep, well
drained cobbly soil underlain by weathered andesitic
conglomerate. It formed in residuum on side slopes of
long, broad volcanic ridges at elevations of 2,000 to
5,300 feet. The average annual precipitation, some of
which falis as snow, ranges from 40 to 60 inches. The
average annual air temperature is about 55 degrees F.
The average frost-free season is between 130 and 225
days. Natural vegetation is conifer-hardwood forest and
brush.

About 20 percent of the acreage is included areas of a
soil that 1s similar to this McCarthy soil but is 40 to 60
inches deep to bedrock, 10 percent is Cohasset cobbly
loam, and 10 percent is Iron Mountain cobbly sandy
loam. Above 4,500 feet on some north slopes is a soil
that is similar to this McCarthy soil but has a mean soil
temperature of 45 to 47 degrees. Also included are a
few areas where slopes range up to 75 percent.

Typically, the surface layer of this McCarthy soil is
brown cobbly sandy loam about 13 inches thick. The
subsoil is strong brown and reddish yellow very cobbly
sandy loam. At a depth of about 39 inches is weathered
andesitic conglomerate.

Permeability is moderately rapid. The available water
capacity is 1.5 to 3.5 inches. The effective rooting depth
is 22 to 40 inches. Surface runoff is rapid. The hazard of
erosion is high.

This soil is used mainly for wood crops.

This soil is well suited to ponderosa pine production. It
is suited to moderate management and is capable of
producing about 105 cubic feet, or 556 board feet (Inter-
national rule), per acre annually of merchantable timber
from a fully stocked, even-aged stand of 70 years. The
major limitation to timber production is the slope. Cob-
bles do not appreciably affect the use of this soil. Con-
ventional methods used in tree harvest can be used only
with difficulty because of the slope. The slope can also
be damaging to the soil resource because of the high
erosion hazard. Roads and skid trails should be protect-
ed from runoff. Grades on unsurfaced roads should be
less than 12 percent. Reforestation after harvest must
be managed to reduce competition from undesirable
plants. Christmas trees can be grown on this soil.
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This soil provides good habitat for black bear, black-
tailed deer, band-tailed pigeon, wild turkey, and gray
squirrel.

The steepness of slope and the depth to rock are the
major limitations to be considered in planning home and
road construction. Soll slumps can be a hazard to road
cuts because of the low strength and the lateral move-
ment of water in winter.

Capability subclass VlIe(22) nonirrigated; Storie index
18.

173—Pits and dumps. Pits and dumps are sand and
gravel pits, refuse dumps, and rock quarries. All are
typically barren. All vary in natural drainage, permeability,
erosion hazard, runoff, and available water capacity.

Capability subclass Vllis(17, 18, 22) nonirrigated;
Storie index 0.

174—Ramona sandy loam, 0 to 2 percent slopes.
This is a very deep, well drained soil on alluvial bottoms
and low terraces at elevations of 75 to 150 feet. It
formed in alluvium from predominantly granitic sources.
The average annual precipitation is about 20 inches. The
average annual air temperature I1s about 62 degrees F.
The average frost-free season is about 275 days. Natural
vegetation is annual grasses, forbs, and scattered valley
oak.

About 10 percent of the acreage is included areas of
Kilaga loam, and 5 percent is Cometa sandy loam. Also
included are small areas of Xerofluvents, occasionally
flooded, and a soil along stream channels that is similar
to this Ramona soil but has a darker surface layer.

Typically, the surface layer of this Ramona soil is
brown sandy loam and light brown loam about 14 inches
thick. The subsoil is mixed reddish yellow and yellowish
red sandy clay loam about 41 inches thick. The substra-
tum to a depth of 70 inches or more is reddish yellow
gravelly sandy loam.

Permeability is moderately slow. The available water
capacity is 6.5 to 9.5 inches. The effective rooting depth
Is 60 inches or more. Surface runoff is slow. The hazard
of erosion is slight.

This soil is used mainly for irrigated field crops, irrigat-
ed pasture, and deciduous orchards.

An example of a suitable crop rotation is 4 years of
alfalfa or pasture, 1 to 2 years of field corn, and then
alfalfa or pasture. Green manure crops should be grown
in orchards to maintain an adequate level of organic
matter and to improve soil tilth and water penetration.
Generally, all crops respond to applications of nitrogen,
phosphorus, and potassium. Border, furrow, and sprinkler
irrigation are suitable, but the kind of irrigation is general-
ly governed by the crop grown.

This soil has good potential as habitat for mourning
dove and pheasant. The lack of shrub cover I1s the major
limitation to wildhfe habitat. To encourage wildlife popula-
tions, shrub hedgerows can be established along fence
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lines, roadsides, and streambanks to provide needed
cover and nesting areas.

This soil supports little construction except for farm-
steads. The major limitation is the moderately slow per-
meability of the subsoil. Septic tank absorption fields
may not function properly during periods of rain or heavy
use because of the moderately slow permeability of the
subsaoil.

Capability class 1(17) irrigated; capability unit Hic-1(17)
nonirrigated; Storie index 72.

175—Ramona sandy loam, 2 to 9 percent slopes.
This is an undulating, very deep, well drained soil on low
terraces at elevations of 100 to 200 feet. It occurs as
stringers of higher ground on the terraces. It formed in
alluvium from predominantly granitic sources. It is mainly
in the Lincoln and Roseville areas. The average annual
precipitation is about 20 inches. The average annual air
temperature is about 62 degrees F. The average frost-
free season 1s about 275 days. Native vegetation is
annual grasses, forbs, and scattered valley oak.

About 10 percent of the acreage is included areas of
Cometa sandy loam, 10 percent is Kilaga loam, and 5
percent is San Joaquin sandy loam.

Typically, the surface layer of this Ramona soil is
brown sandy loam and light brown loam about 14 inches
thick. The subsoil is mixed reddish yellow and yellowish
red sandy clay loam about 41 inches thick. The substra-
tum to a depth of 70 inches or more is reddish yellow
gravelly sandy loam.

Permeability is moderately slow. The available water
capacity is 6.5 to 9.5 inches. The effective rooting depth
is 60 inches or more. Surface runoff is slow or medium.
The hazard of erosion is slight or moderate.

This soil is used mainly for irrigated pasture, deciduous
orchards, and winter grain.

Erosion can be controlled by tilling across the slope
and by using cover crops in the orchards in winter. To
avoid compaction, this soil should not be cultivated or
have equipment moved across it when wet. Sprinklers
should be used in irrigating. All crops respond to nitrogen
and phosphorus.

Wimmera 62 ryegrass, Blando bromegrass, or Cuca-
monga bromegrass provide a satisfactory cover crop in
orchards. The annual cover should set seed before it is
disked or mowed.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is narrowleaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before seeding.
The pasture should be mowed to prevent clumping.

On pasture and in deciduous orchards, irrigation water
is applied by sprinklers at a rate of 0.25 to 0.35 inch per
hour. A total of 3.5 to 5.5 inches of water is applied at
each irrigation. The frequency of irrigation is every 10 to
14 days during July and August. Approximately 4 to 4 1/
2 acre-feet of water is used annually.

SOIL SURVEY

After a grain crop, the soil is usually fallowed in alter-
nate years to conserve moisture and control weeds.
Yields are low to moderate. They can be improved with
applications of nitrogen, especially when the nitrogen is
applied in both nitrate and ammonia form.

Grain fields and orchards have limited potential as
habitat for mourning dove. lrrigated pasture provides
habitat for dove and pheasant. The lack of shrub cover
is the major limitation to wildlife habitat. To encourage
wildlife populations, shrub hedgerows can be established
along fence lines, roadsides, and streambanks to provide
needed cover and nesting areas.

There is little construction on this soil except for farm-
steads. The major limitation is the moderately slow per-
meability of the subsoil. Septic tank absorption fields
may not function properly during periods of rain or heavy
use because of the moderately slow permeability of the
subsoll.

Capability units lle-1(17) rrigated, llle-I(17) nonirrigat-
ed; Storie index 65.

176—Redding and Corning gravelly loams, 2 to 9
percent slopes. These undulating to rolling soils are on
high terraces at elevations of 100 to 240 feet. Both soils
have a claypan. The Redding soil has a hardpan under
the claypan, and the Corning soil has softly consolidated
gravelly alluvium under the claypan. A mapped area can
consist of only one of these soils or both. The average
annual precipitation is about 22 inches. The average
annual air temperature is about 62 degrees F. The aver-
age frost-free season is about 270 days. Natural vegeta-
tion is annual grasses, forbs, and a few scattered oak.

About 5 percent of this unit is included areas of a
deep soil that does not have a claypan and supports fair
stands of oak trees. Another 5 percent is a soil that is
similar to this Redding soil but has a yellowish brown
subsoil. Along the contact with the low terraces, there
are small areas of Cometa, Fiddyment, and San Joaquin
soils.

The Redding is a well drained claypan soil that is
moderately deep over a hardpan. It formed in gravelly
old valiey fill from mixed sources.

Typically, the surface layer is strong brown and yellow-
ish red gravelly loam and reddish brown loam about 14
inches thick. The subscil is dark reddish brown and red-
dish brown clay. At a depth of about 28 inches is the
hardpan.

Permeability is very slow. The available water capacity
is 1.5 to 3.0 inches. The effective rooting depth is 20 to
34 inches. Most roots in the clay subsoil are along the
faces of peds, which reduces the water available to
plants. Surface runoff is slow or medium. The hazard of
erosion is slight or moderate. After intense rainstorms,
the soil is saturated for a short time.

The Corning is a well drained, very deep claypan soil
that is underlain by gravelly aliuvium. It formed in oid
valley fill from mixed sources.
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Typically, the surface layer is reddish brown, yeliowish
red, and red gravelly loam about 22 iches thick. The
subsoil is red and dark red clay about 18 inches thick.
The substratum to a depth of 60 inches is strong brown
clay loam.

Permeability is very slow. The available water capacity
is 4.0 to 6.5 inches. The effective rooting depth is 60
inches or more, but most roots in the clay subsoil are
along the faces of peds, which reduces the water availa-
ble to plants. Surface runoff is slow or medium. The
hazard of erosion is slight or moderate. After intense
rainstorms, the soil is saturated for a short time.

Most areas are used as annual rangeland. A few areas
are used for irrigated pasture and winter grains.

Erosion can be controlled by tilling across the slope.
The high content of gravel makes cultivation difficult. To
avoid compaction, these soils should not be culiivated or
have equipment moved across them when wet. Sprin-
klers generally should be used in irrigating, but on the
flatter slopes, border irrigation can be used.

After a grain crop, these soils are usually fallowed in
alternate years to conserve moisture and control weeds.
Yields are low but can be improved by applications of
nitrogen, especially when the nitrogen is applied in both
nitrate and ammonia form.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture consists of narrowleaf trefoil and Akaroa
orchardgrass. The legume seed is inoculated before
planting. The pasture should be mowed to prevent
clumping. it responds to apphlications of nitrogen and
phosphorus.

Irrigation water is applied by sprinkiers at a rate of
0.25 to 0.35 inch per hour. Leveling for border irrigation
may expose the dense clay subsoil. The frequency of
irrigation is about every 5 to 8 days during July and
August. Approximately 4 to 4 1/2 acre-feet of water is
used annually.

This unit has fair potential as rangeland. Most range
grasses are low in nutrient content because these soils
are low in fertility. Forage production can be increased
by introducing improved annuals, such as Blando brome-
grass and Lana vetch, and by applying nitrogen, phos-
phorus, and sulfur. In a favorable year, the green feed
period is from about March 15 to June 1. Grazing should
be planned so that desirable vegetation, such as soft
chess, wild oats, and filaree, is maintained and enough
vegetation is left to protect the soil from depletion and
erosion. Range plants should be grazed only when the
soil is dry.

This unit has limited potential as habitat for mourning
dove and California quail. The lack of shrub cover is the
major limitation to wildlife habitat. To encourage wildlife
populations, shrub hedgerows can be established along
fence lines, roadsides, and streambanks to provide
needed cover and nesting areas.
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In the Sheridan area, some of this unit is being con-
verted to rural subdivisions. The major limitations to
urban use of the Redding soil are the very slow perme-
ability of the subsoil and substratum, the moderate depth
to a hardpan, and the limited ability of the soil to support
a load. The major limitations of the Corning soil are the
very slow permeabillity of the subsoil, the shrink-swell
potential of the subsoil, and the limited ability of the soil
to support a load. Dwellings and roads can be designed
to offset the low bearing strength and the shrink-swell
potential. Septic tank absorption fields probably will not
function properly on the Redding soil because of the
very slow permeability of the subsoil and the underlying
hardpan. They will not function on the Corning soil be-
cause of the very slow permeability of the subsoil and
substratum.

Capability unit 1Ve-3(17) irrigated and nonirrigated;
Storie index Redding 22, Corning 34.

177—Redding and Corning gravelly loams, 9 to 15
percent slopes. These soils occupy prominent mounds
and side slopes of high terraces in the Sheridan area.
Both soils have a claypan. The Redding soil has a hard-
pan under the claypan. The Corning soil has gravelly
alluvium under the claypan. A mapped area can consist
of only one of these soils or both. Elevations are 100 to
240 feet. The average annual precipitation is about 22
inches. The average annual air temperature is about 62
degrees F. The average frost-free season is about 270
days. Natural vegetation i1s annual grasses, forbs, and a
few scattered oak.

About 5 percent of this unit is included areas of a
deep soll that does not have a claypan and supports fair
stands of oak trees. About 5 percent 1s a soil that is
similar to this Redding soil but has a yellowish brown
subsoil. Also included are a few small areas where
slopes are up to 20 percent.

The Redding is a well drained claypan soil that is
moderately deep over a hardpan. It formed in gravelly
old valley fill from mixed sources.

Typically, the surface layer is strong brown and yellow-
ish red gravelly loam and reddish brown loam about 14
inches thick. The subsoil is dark reddish brown and red-
dish brown clay. At a depth of about 28 inches is the
hardpan.

Permeability is very slow. The available water capacity
is 1.5 to 3.0 inches. The effective rooting depth is 20 to
34 inches. Most roots in the clay subsoll are along the
faces of peds, which reduces the water available to
plants. Surface runoff 1s medium. The hazard of erosion
is moderate.

The Corning is a very deep, well drained claypan soil
that is underlain by gravelly alluvium. It formed in old
valley fill from mixed sources.

Typically, the surface layer is reddish brown, yellowish
red, and red gravelly loam about 22 inches thick. The
subsoil is red and dark red clay about 18 inches thick.
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The substratum to a depth of 58 inches is strong brown
clay.

Permeability is very slow. The available water capacity
is 4.0 to 6.5 inches. The effective rooting depth is 60
inches or more, but most roots in the clay subsoil are on
the faces of peds, which reduces the water available to

. plants. Surface runoff is medium. The hazard of erosion
is moderate.

These soils are used mainly as annual rangeland.

Most range grasses are low in nutrient content be-
cause the soils are low in fertility level. Forage produc-
tion can be increased by introducing improved annuals,
such as Blando bromegrass and Lana vetch, and by
applying nitrogen, phosphorus, and sulfur. In a favorabie
year, the green feed period is from about March 15 to
June 1. Grazing should be planned so that desirable
vegetation is left to protect the soil from depletion and
erosion. Range plants should be grazed only when the
soil is dry.

These soils have limited potential as habitat for mourn-
ing dove and California quail. The lack of shrub cover is
the major limitation to wildlife habitat. To encourage wild-
life populations, shrub hedgerows can be established
along fence lines, roadsides, and streambanks to provide
needed cover and nesting areas.

There is little rural development. The major limitations
to urban use are the very slow permeability in the subsoil
of both soils and the hardpan under the Redding soil.
These limitations restrict the proper functioning of septic
tank absorption fields.

Capability unit IVe-3(17) nonirrigated; Storie index Red-
ding 19, Corning 30.

178—Riverwash. Riverwash occurs in and along
channels of the Bear and American Rivers. The material
is highly stratified stony and bouldery sand that is typical-
ly barren. It is inundated yearly by floodwater. About 50
percent of it is covered with water. Riverwash is subject
to scouring or cutting as well as to deposition, depending
on riverflow and bedload. Included are areas of tailings.

Permeability is very rapid. The available water capacity
and drainage are variable. Surface runoff is rapid. The
hazard of erosion is very high.

Riverwash is used for watershed. It also provides good
habitat for wildlife.

Capability subclass VIliw(17, 18, 22); Storie index O.

179—Rock outcrop. Rock outcrop is exposed highly
resistant metamorphic rock, andesitic rock, serpentine
rock, or syenite rock formations. The rock crops out
mainly on steep to very steep slopes that break into the
major drainageways. At the lower elevations, it is gener-
ally associated with Auburn soils. At higher elevations, it
is associated with the Boomer variant, Dubakella, Mari-
posa, and Maymen soils. These areas are essentially
barren. The only plant cover is sparse grasses and
browse and stunted trees.

SOIL SURVEY

From 50 to 90 percent of the surface is Rock outcrop
and stone. The rest is a thin mantle of soil material.
Drainage is excessive. Surface runoff is very rapid. There
is little or no hazard of erosion.

This unit is used for watershed. In some areas of
serpentine rock, there are chromium deposits.

Capability subclass Vllis(18, 22) nonirrigated; Storie
index less than 5.

180—Rubble land. Rubble land is cobbly and stony
mine debris and tailings from dredge or hydraulic mining.
It is essentially barren. Grasses and brush are sparse. At
higher elevations, noncommercial stands of conifer are
regenerating.

Nearly all soil material either has been washed away
as in hydraulic mining, or has been buried, as in dredge
mining. Surface runoff and the hazard of erosion are
variable.

Rubble land is used mainly for watershed. It also pro-
vides some habitat for wildlife. Some areas are a source
of aggregate.

Capability subclass VIlis(18, 22) nonirrigated; Storie
index less than 5.

181—San Joaquin sandy loam, 1 to 5 percent
slopes. This is a well drained claypan soil that is moder-
ately deep over a hardpan. It is on low terraces at
elevations of 50 to 200 feet. It formed in alluvium from
predominantly granitic sources. The average annual pre-
cipitation is about 20 inches. The average annual air
temperature is about 62 degrees F. The average frost-
free season is about 270 days. Natural vegetation is
annual grasses and forbs.

About 15 percent of the acreage is included areas of
Cometa sandy loam, 5 percent is Fiddyment loam, and 5
percent is a soil that is similar to this San Joaquin soil
but is less than 20 inches deep over a hardpan. Also
included are small areas of Ramona sandy loam or
Kilaga loam on scattered narrow ridges and areas of
Alamo clay in some drainageways and basins.

Typically, the surface layer of this San Joaquin soil is
reddish yellow sandy loam about 15 inches thick. The
subsoil is reddish yellow clay loam and yellowish red
clay. At a depth of about 35 inches is the hardpan.

Permeability is very slow. The available water capacity
is 2.0 to 3.5 inches. The effective rooting depth is 20 to
35 inches. The dense clay subsoil restricts most roots
and reduces the available moisture. Surface runoff is
slow. The hazard of erosion is slight. After intense rain-
storms, the soil is saturated for a short time.

Most areas are used for winter grain. When grain
prices are down, much of the grainland is used as
annual range. A few areas are used for irrigated pasture
and rice.

To avoid compaction, this soil should not be cultivated
or have equipment moved across it when wet, except in
growing rice. Flood, border, or sprinkler irrigation is suit-
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able. After a grain crop, this soil is usually fallowed in
alternate years to conserve moisture and control weeds.
Yields are low but can be improved by applications of
nitrogen, especially when it is applied in both nitrate and
ammonia form.

Irrigated pasture should consist of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is narrowleaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent clumping. it
responds to applications of nitrogen and phosphorus.
Leveling for border irrigation may expose the hardpan.
The frequency of irrigation is about every 5 to 8 days
during July and August. Approximately 4 to 4 1/2 acre-
feet of water is used annually.

Flatter areas are well suited to rice. The soil needs to
be leveled so that water can be ponded. The hardpan
under this soil is nearly impervious to the downward
movement of water. Water requirements for rice are
about 1 cubic foot per second for 40 acres after the
checks are flooded. Rice should be rotated with barley
every 2 to 4 years to help control aquatic weeds and soil
fungus.

This soil has fair potential for rangeland. Most range-
land is in poor condition because the forage is volunteer
grasses, legumes, and forbs. Forage production can be
increased by introducing improved annuals, such as
Blando bromegrass and Lana vetch and by applying ni-
trogen, phosphorus, and sulfur. In a favorable year, the
green feed period is from about March 15 to June 1.
Grazing should be planned so that desirable vegetation,
such as soft chess, wild oats, and filaree is maintained
and enough vegetation is left to protect the soil from
depletion and erosion. Range plants should be grazed
only when the soil is dry.

Grainfields and rangeland have limited potential as
habitat for mourning dove. Irrigated pasture and ricefields
provide habitat for dove and pheasant. Ricefields provide
good habitat for duck. The lack of shrub cover is the
major limitation to wildlife habitat. To encourage wildiife
populations, shrub hedgerows can be established along
fence lines, roadsides, and streambanks to provide
needed cover and nesting areas.

Some areas of this soil are used for rural subdivisions.
The major limitations to urban use are the very slow
permeability of the subsoil, the shrink-swell potential of
the subsoil, the moderate depth to the hardpan, and the
limited ability of the soil to support a load. Dwellings can
be designed to offset the low bearing strength, the
shrink-swell potential, and the moderate depth to the
hardpan. Septic tank absorption fields may not function
properly because of the very slowly permeable subsoil
and the depth to hardpan, which is generally less than
35 inches.

Capability unit IVe-3(17) irrigated and nonirrigated;
Storie index 31.
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182—San Joaquin-Cometa sandy loams, 1 to 5 per-
cent slopes. These undulating soils are on low terraces
at elevations of 50 to 200 feet. The unit is about 40
percent San Joaquin soil and 30 percent Cometa soil.
Both soils have a claypan. The San Joaquin soil has a
hardpan under the claypan. The Cometa soil has com-
pacted alluvium under the claypan. The average annual
precipitation is about 20 inches. The average annual air
temperature is about 62 degrees F. The average frost-
free season is about 270 days. Natural vegetation is
annual grasses and forbs.

About 10 percent of this unit is included areas of
Fiddyment loam, 5 percent is Kaseberg loam, 10 percent
is Ramona sandy loam and Kilaga loam on scattered
knolls, and 5 percent is Alamo clay in some drain-
ageways and basins.

The San Joaquin is a well drained claypan soil that is
moderately deep over a hardpan. It formed in alluvium
from predominantly granitic sources.

Typically, the surface layer is reddish yellow sandy
loam about 15 inches thick. The subsoil is reddish yellow
clay loam and yellowish red clay. At a depth of about 35
inches is the hardpan.

Permeability is very slow. The available water capacity
is 2.0 to 3.5 inches. The effective rooting depth is 20 to
35 inches. The dense clay subsoil restricts most roots
and thus reduces the water available to plants. Surface
runoff is slow. The hazard of erosion is slight. After
intense rainstorms, the soil is saturated for a short time.

The Cometa is a deep, well drained claypan soil. It
formed n alluvium, mainly from granitic sources.

Typically, the surface layer is brown sandy loam about
18 inches thick. The subsoil is brown clay. At a depth of
about 29 inches is very pale brown sandy loam that is
slightly compacted.

Permeability 1s very slow. The available water capacity
is 5.0 to 6.5 inches. The effective rooting depth is 60
inches or more, but most roots in the clay subsoil are
along the faces of peds, which reduces the water availa-
ble to plants. Surface runoff is slow. The hazard of ero-
sion is slight. After intense rainstorms, the soil is saturat-
ed for a short time.

Most areas are used for winter grain. A few areas are
used for irrigated pasture and nce. Sometimes much of
the grainland is used as annual rangeland.

To avoid compaction, this unit should not be cultivated
or have equipment moved across it when wet, except in
growing rice. Flood, border, or sprinkler irrigation is suit-
able. After a grain crop, these soils are usually fallowed
in alternate years to conserve moisture and control
weeds. Yields are low but can be improved by applica-
tions of nitrogen, especially when it is applied in both
nitrate and ammonia form.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is narrowleaf trefoil and Akaroa orchard-
grass. The legume seed Is inoculated before planting.
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The pasture should be mowed to prevent clumping. It
responds to applications of nitrogen and phosphorus.
Leveling for border irrigation on the San Joaquin soil may
expose areas of dense clay or the hardpan. Leveling the
Cometa soil may expose areas of the dense clay subsoil.
The frequency of irrigation is about every 5 to 8 days
during July and August. Approximately 4 to 4 1/2 acre-
feet of water is used annually.

Flatter areas are well suited to rice. The soil should be
leveled so that water can be ponded. The hardpan under
the San Joaquin soil and the clay subsoil and substratum
of the Cometa soil are nearly impervious to the down-
ward movement of water. Water requirements for rice
are about 1 cubic foot per second for 40 acres after the
checks are flooded. Rice should be rotated with barley
every 2 to 4 years to help control aquatic weeds and soil
fungus.

This unit has fair potential as rangeland. Most of the
rangeland is in poor condition because the forage Is
volunteer grasses, legumes, and forbs. Forage produc-
tion can be increased by introducing improved annuals,
such as Blando bromegrass and Lana vetch, and by
applying nitrogen, phosphorus, and sulfur. In a favorable
year, the green feed period is from about March 15 to
June 1. Grazing should be planned so that desirable
vegetation, such as soft chess, wild oats, and filaree is
maintained and enough vegetation is left to protect the
soil from depletion and erosion. Range plants should be
grazed only when the soil is dry.

Grainfields and rangeland have limited potential as
habitat for mourning dove. Irngated pasture and ricefields
provide habitat for doves and pheasant. Ricefields pro-
vide good habitat for ducks. The lack of shrub cover is
the major limitation to wildlife habitat. To encourage wild-
life populations, shrub hedgerows can be established
along fence lines, roadsides, and streambanks to provide
needed cover and nesting areas.

Some rural development is beginning on this unit. The
major limitations to construction on the Cometa soil are
the very slow permeability of the subsoil, the shrink-swell
potential, and the limited ability of the soil to support a
load. The major limitations to construction on the San
Joaquin soil are the very slow permeability of the subsoil,
the moderate depth to the hardpan, the shrink-swell po-
tential, and the limited ability of the soil to support a
load. Dwelling and road construction can be designed tc
offset the shrink-swell potential and the low bearing
strength of the soils. Community sewage systems must
be anticipated in rural subdivisions. Septic tank absorp-
tion fields may not function properly because of the very
slow permeability in the subsoil of both soils, the sub-
stratum of the Cometa soil, and the hardpan under the
San Joaquin soil.

Capability unit IVe-3(17) rrigated and nonirrigated;
Storie index 34.

SOIL SURVEY

183—Sierra sandy loam, 2 to 9 percent slopes. This
is a deep, gently rolling, well drained soil underlain by
weathered granitic rock. It formed in residuum on low
foothills at elevations of 200 to 1,000 feet. It occurs as
scattered areas throughout the Loomis Basin. The aver-
age annual precipitation ranges from 22 to 33 inches.
The average annual air temperature is about 61 degrees
F. The average frost-free season is between 250 and
270 days. Natural vegetation is annual grasses, forbs,
blue and live oak, and scattered pine.

About 15 percent of the acreage is included areas of
Andregg coarse sandy loam, 5 percent is a soil that is
similar to this Sierra soil but is 20 to 40 inches deep to
weathered rock, and 5 percent is another soil that is
similar to this Sierra soil but has a light yellowish brown
and brown sandy clay loam subsoil. In some swales
there is dark colored, poorly drained soil. Near Folsom
Lake, there are smal!l areas where this Sierra soil has a
thin gravel mantle from old valley fill. About 2 percent of
the acreage is scattered rock outcrop.

Typically, the surface layer of this Sierra soil is dark
grayish brown, brown, and yellowish red sandy loam
about 23 inches thick. The subsoil is yellowish red sandy
clay loam and red clay loam. At a depth of 41 inches is
highly weathered granodiorite.

Permeability is moderately slow. The available water
capacity is 5.0 to 9.5 inches. The effective rooting depth
is 40 to 60 inches or more. Surface runoff is medium.
The hazard of erosion is moderate.

This soll is used mainly for irrigated pasture and de-
ciduous orchards. Small, scattered areas are used as
rangeland. Many areas in orchards are now being subdi-
vided and used for rural or ranchette housing.

Erosion can be controlled by tilling across the slope
and by using cover crops in orchards in winter. Cultiva-
tion should be limited to the control of weeds. To avoid
compaction, this soil should not be cultivated or have
equipment moved across it when wet. Sprinklers shouid
be used in irrigating.

Wimmera 62 ryegrass, Blando bromegrass, or Cuca-
monga bromegrass provide a satisfactory cover crop in
orchards. The annual cover should set seed before it 1s
disked or mowed.

In deciduous orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
nial permanent sod cover should consist of low growing
legumes and perennial grasses, such as white Dutch
clover, Salina strawberry clover, and Pomar orchard-
grass. It should be mowed in spring and summer through
fruit harvest. No legumes should be used in a cover crop
in appie orchards.

Irrigated pasture can be a combination of legumes and
grasses planted In a well prepared seedbed. A typical
seed mixture is narrowleaf trefoil and Akaroa orchard-
grass. The legume seed is Inoculated before planting.
The pasture should be mowed to prevent clumping.
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All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Orchards may
need small applications of zinc. In orchards under per-
manent cover, fertilizer rates are generally increased by
about 50 percent. Range legumes respond to applica-
tions of sulfur.

On pasture and in deciduous orchards, irrigation water
is applied by sprinklers at a rate of 0.25 to 0.35 inch per
hour. A total of 3.5 to 5.5 inches of water is applied at
each irrigation. The frequency of irrigation is every 8 to
12 days during July and August. Approximately 3 1/2
acre-feet of water is used annually.

This soil has good potential as rangeland. Forage pro-
duction can be increased by introducing improved annu-
als, such as Blando bromegrass and Lana vetch, and
improved perennial dryland grasses, such as Perlagrass.
They should be planted in a well prepared seedbed. In a
favorable year, the green feed period is from about
March 15 to June 15. Grazing should be planned so that
desirable vegetation, such as soft chess, wild oats, and
filaree is maintained and enough vegetation is left to
protect the soil from depletion and erosion. Range plants
should be grazed only when the soil is dry. Oak thickets
can be thinned to increase forage production.

Orchard and pasture areas have good potential as
habitat for California quail, mourning dove, and pheasant.
Wooded areas provide habitat for black-tailed deer, gray
squirrel, and wild turkey. To encourage wildlife popula-
tions, shrub hedgerows can be established along fence
lines, roadsides, and streambanks to provide needed
cover and nesting areas. Protective strip plantings of
grain provide food. Deer present serious depredation
problems in orchards.

There is increasing use of this soil for rural subdivi-
sions. The major limitations to urban use are the moder-
ately slow permeability of the subsoil, the shrink-swell
potential of the subsoll, and the limited ability of the soil
to support a load. Dwelling and road construction can be
designed to offset most of these himitations. Community
sewage systems must be anticipated in medium and high
density subdivisions. Septic tank absorption fields may
not function properly because of the moderately slow
permeability in the subsoil.

Capability unit llle-1(18) irrigated and nonirrigated;
Storie index 62.

184--Sierra sandy loam, 9 to 15 percent slopes.
This 1s a deep, rolling, well drained soil underlain by
weathered granitic rock. It formed in residuum on low
foothills at elevations of 200 to 1,000 feet. It occurs as
scattered areas throughout the Loomis Basin. The aver-
age annual precipitation ranges from 22 to 33 inches.
The average annual air temperature is about 61 degrees
F. The average frost-free season is between 250 and
270 days. Natural vegetation is annual grasses, forbs,
blue and live oak, and scattered pine.
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About 15 percent of the acreage is included areas of
Andregg coarse sandy loam, 5 percent is a soil that is
similar to this Sierra soil but is 20 to 40 inches deep to
weathered rock, 5 percent is another soil that is similar
to this Sierra soil but has a light yellowish brown and
brown sandy clay loam subsoil, and 2 percent is scat-
tered rock outcrop.

Typically, the surface layer of this Sierra soil i$ dark
grayish brown, brown, and yellowish red sandy loam
about 23 inches thick. The subsoil is yellowish red sandy
clay loam and red clay loam. At a depth of 41 inches is
highly weathered granodiorite.

Permeability is moderately slow. The available water
capacity is 5.0 to 9.5 inches. The effective rooting depth
is 40 to 60 inches or more. Surface runoff is medium.
The hazard of erosion is high.

This soil 1s used mainly for irrigated pasture and de-
ciduous orchards. Small, scattered areas are used as
rangeland. Many areas in orchards are now being subdi-
vided and used for rural or ranchette housing.

Erosion can be controlled by cuiltivating across the
slope. Cover crops should be used in winter. To avoid
compaction, this soil should not be cultivated or have
equipment moved across it when it is wet. Sprinklers
should be used in irngating.

Wimmera 62 ryegrass, Blando bromegrass, or Cuca-
monga bromegrass provide a satisfactory cover crop in
orchards. The annual cover should set seed before it is
disked or mowed.

In deciduous orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
nial permanent sod cover should consist of low growing
legumes and perennial grasses, such as white Dutch
clover, Salina strawberry clover, and Pomar orchard-
grass. It should be mowed In spring and summer through
fruit harvest. No legumes should be used in a cover crop
in apple orchards.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture I1s narrowleaf trefoil and Akaroa orchard-
grass. The legume seed is inoculated before planting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Orchards may
need small applications of zinc. In orchards under per-
manent cover, fertilizer rates are generally increased by
about 50 percent. Range legumes respond to applica-
tions of sulfur.

On pasture and in deciduous orchards, irrigation water
is applied by sprinklers at a rate of 0.25 to 0.35 inch per
hour. A total of 3.5 to 5.5 inches of water is applied at
each irrigation. The frequency of irrigation is every 8 to
12 days during July and August. Approximately 3 1/2
acre-feet of water is used annually.

This soil has good potential as rangeland. Forage pro-
duction can be increased by introducing improved annu-
als, such as Blando bromegrass and Lana vetch, and
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improved perennial dryland grasses, such as Perlagrass.
They should be planted in a well prepared seedbed. In a
favorable year, the green feed period is from March 15
to June 15. Grazing should be planned so that desirable
vegetation, such as soft chess, wild oats, and filaree, is
maintained and enough vegetation is left to protect the
soil from depletion and erosion. Range plants should be
grazed only when the soil is dry. Oak thickets can be
thinned to increase forage.

Orchard and pasture areas have good potential as
habitat for California quail, mourning dove, and pheasant.
Wooded areas provide habitat for black-tailed deer, gray
squirrel, and wild turkey. To encourage wildlife popula-
tions, shrub hedgerows can be established along fence
lines, roadsides, and streambanks to provide needed
cover and nesting areas. Protective strip plantings of
grain provide food. Deer present serious depredation
problems in orchards.

There is increasing use of this soil for rural subdivi-
sions. The major limitations to urban use are the moder-
ately slow permeability in the subsoil, the shrink-swell
potential of the subsoil, the slope, and the limited ability
of the soil to support a load. Dwelling and road construc-
tion can be designed to offset most of these limitations.
Community sewage systems must be anticipated in
medium and high density subdivisions. Septic tank ab-
sorption fields may not function properly because of the
slope and the moderately slow permeability in the sub-
soil.

Capability unit IVe-1(18) irrigated and nonirrigated;
Storie index 55.

185—Sierra sandy loam, 15 to 30 percent slopes.
This is a deep, hilly, well drained soil underlain by weath-
ered granitic rock. It formed in residuum at elevations of
200 to 1,000 feet. The average annual precipitation
ranges from about 22 to 33 inches. The average annual
air temperature is about 61 degrees F. The average
frost-free season is between 250 and 270 days. Natural
vegetation is annual grasses, forbs, blue and live oak,
and scattered pine.

About 15 percent of the acreage is included areas of
Andregg coarse sandy loam, 5 percent is a soil that is
similar to this Sierra soil but is 20 to 40 inches deep to
weathered rock, 5 percent is another soil that is similar
to this Sierra soil but has a light yellowish brown and
brown sandy clay loam subsoll, 5 percent is Caperton
coarse sandy loam, and 3 percent is scattered rock
outcrop.

Typically, the surface layer of this Sierra soil 1s dark
grayish brown, brown, and yellowish red sandy loam
about 23 inches thick. The subsoil is yellowish red sandy
clay loam and red clay loam. At a depth of 41 inches is
weathered granodiorite.

Permeability is moderately siow. The available water
capacity is 5.0 to 9.5 inches. The effective rooting depth

SOIL SURVEY

Is 40 to 60 inches or more. Surface runoff is medium to
rapid. The hazard of erosion is high.

This soil is used mainly for irrigated pasture. It sup-
ports some deciduous orchards. Small, scattered areas
are used as rangeland. Many areas are being subdivided
for rural or ranchette housing.

Erosion can be controlled by using permanent cover.
Orchards should be planted and worked across the
slope. This soil should be tilled only to establish im-
proved permanent cover. To avoid compaction, it should
not be worked when wet. Sprinklers should be used in
irrigating.

In deciduous orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
nial permanent sod cover should consist of low growing
legumes and perennial grasses, such as white Dutch
clover, Salina strawberry clover, and Pomar orchard-
grass. It should be mowed in spring and summer through
fruit harvest. No legumes should be used in a cover crop
in apple orchards.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is narrowleaf trefoil and Akaroa orchard-
grass. The legume seed should be inoculated before
planting. The pasture should be mowed to prevent
clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Orchards may
need small applications of zinc. In orchards under per-
manent cover, fertilizer rates are generally increased by
about 50 percent. Range legumes respond to applica-
tions of sulfur.

On pasture and in deciduous orchards, irrigation water
is applied by sprinklers at a rate of 0.25 to 0.35 inch per
hour. A total of 3.5 to 5.5 inches of water is appiied at
each irrigation. The frequency of irrigation is every 8 to
12 days duning July and August. Approximately 3 1/2
acre-feet of water is used annually.

This soil has good potential as rangeland. Forage pro-
duction can be increased by introducing improved annu-
als, such as Blando bromegrass and Lana vetch, and
improved perennial dryland grasses, such as Perlagrass,
planted in a well prepared seedbed. In a favorable year,
the green feed period is from about March 15 to June
15. Grazing should be planned so that desirable vegeta-
tion, such as soft chess, wild oats, and filaree is main-
tained and enough vegetation is left to protect the soil
from depletion and erosion. Range plants should be
grazed only when the soil is dry. Oak thickets can be
thinned to increase forage.

Orchard and pasture areas have good potential as
habitat for California quail, mourning dove, and pheasant.
Wooded areas provide habitat for black-tailed deer, gray
squirrel, and wild turkey. To encourage wildlife popula-
tions, shrub hedgerows can be established along fence
lines, roadsides, and streambanks to provide needed
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cover and nesting areas. Grain provides food. Deer pres-
ent serious depredation problems in orchards.

There 1s increasing use of this soil for rural subdivi-
sions The major limitation to urban use is the slope. In
locating roads, special care i1s needed to minimize the
heights of cuts and fills. Cuts and filis greater than 6 feet
make access to bullding sites a problem. Because of the
erodibility of this soil and its parent material, all cuts and
fills should be on at least a 2 to 1 slope. Community
sewage systems must be anticipated in medium and high
density subdivisions. Septic tank absorption fields may
not function properly because of the slope and the mod-
erately slow permeability.

Capability subclass Vle(18) irngated and nonirrigated;
Storie index 48.

186—Sites loam, 2 to 9 percent slopes. This is a
deep, undulating to gently rolling, well drained soil under-
lain by weathered metamorphic rock It formed in residu-
um, mainly from metasedimentary and metabasic rock
on ridges and foot slopes at elevations of 2,000 to 4,000
feet. The average annual precipitation, some of which
falls as snow, ranges from 40 to 60 inches. The average
annual air temperature is about 56 degrees F. The aver-
age frost-free season is between 150 and 250 days.
Natural vegetation is conifer-hardwood forest.

About 15 percent of the acreage is included areas of
Josephine loam, 5 percent 1s Mariposa gravelly loam,
and 5 percent is a soil that is similar to this Sites soil but
1s 30 to 40 inches deep to weathered rock. Also included
are scattered areas of rock outcrop.

Typically, the surface layer of this Sites soil is dark
reddish brown and reddish brown loam about 16 inches
thick. The subsoil I1s red clay loam and clay. At a depth
of about 65 inches is soft schistose rock.

Permeability is moderately slow. The available water
capacity I1Is 6.5 to 10.0 inches. The effective rooting
depth is 40 to 60 inches or more. Surface runoff is
medium. The hazard of erosion is slight.

Most areas are used for wood crops. A few areas
where water is available for irrigation are used for irngat-
ed pasture or for apple and pear orchards. Selected
varieties of grapes are also grown. The orchards are
planted below elevations of 3,500 feet to help reduce
crop losses resutting from freezes late in spring. Some
areas provide homesites.

Erosion can be controlled by tilling across the slope
and using cover crops In orchards in winter. To avod
compaction, this soil should not be cultivated or have
equipment moved across it when wet. Sprinklers should
be used n irrigating.

Wimmera 62 ryegrass and Blando bromegrass provide
a satisfactory cover crop in orchards. The annual cover
should set seed before it 1s disked or mowed.

In pear orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
nial permanent sod cover should consist of low growing
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legumes and perennial grasses, such as white Dutch
clover, Salina strawberry clover, and Pomar orchard-
grass. It should be mowed In spring and summer through
fruit harvest. No legumes should be used in a cover crop
in apple orchards.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture i1s broadleaf trefoil and Akaroa orchard-
grass. The legume seed is Inoculated before planting.
The pasture should be mowed 1o prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium i1s usually adequate. Apples and pears
may need small applications of zinc, magneswum, and
boron. In orchards under permanent cover, fertilizer rates
are generally increased by about 50 percent.

On pasture and in apple and pear orchards, irmgation
water is applied by sprinklers at a rate of 0.25 to 0.35
inch per hour A total of 3.5 to 5.5 inches of water is
applied at each imgation. The frequency of Irmngation 1s
every 10 to 14 days during July and August. Approxi-
mately 3 1/2 acre-feet of water 1s used annually.

This Sites soil is one of the best soils in the area for
ponderosa pine production. It is suited to highly intensive
management and is capable of producing about 130
cubic feet, or 776 board feet (International rule), per acre
annually of merchantable timber from a fully stocked,
even-aged stand of 70 years. Conventional methods can
be used for tree harvest, but their use may be restricted
in winter. Reforestation after harvest must be managed
to reduce competition from undesirable understory
plants. Christmas trees are well suited to this soil. Inten-
sive pruning is needed to reduce excessive growth be-
tween whorls.

Orchard and pasture areas have good potential as
habitat for California quail, mourning dove, and band-
talled pigeon. Forested areas provide habitat for black-
talled deer, black bear, gray squirrel, and wild turkey. To
encourage wildlife populations, shrub hedgerows can be
established along fence lines, roadsides, and stream-
banks to provide needed cover and nesting areas. Pro-
tective strip planting of grain provides food. Deer present
serious depredation problems in orchards and vineyards.

Homesite construction—primarily vacation homes—is
increasing on this Sites soll. The major limitations to
urban use are the moderately slow permeability in the
subsoil, the shrink-swell potential of the subsoil, and the
limited ability of the soil to support a load. Dwelling and
road construction can be designed to offset most of
these limitations Septic tank absorption fields may not
function properly dunng penods of ran or heavy use
because of the moderately slow permeability.

Capability unit lle-1(22) irrigated, and llle-1(22) nonirri-
gated, Storie index 65.

187—Sites loam, 9 to 15 percent slopes. This is a
deep, rolling, well drained soil underlain by weathered
metamorphic rock. it formed in residuum, mainly from
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metasedimentary and metabasic rock, on ridges and foot
slopes at elevations of 2,000 to 4,000 feet. The average
annual precipitation, some of which falls as snow, ranges
from 40 to 60 inches. The average annual air tempera-
ture is about 56 degrees F. The average frost-free
season is between 150 and 250 days. Natural vegetation
is conifer-hardwood forest.

About 10 percent of the acreage is included areas of
Josephine loam, 5 percent is Mariposa gravelly loam, 10
percent is a soil that is similar to this Sites soil but is 30
to 40 inches deep to weathered rock, and 2 percent is
scattered rock outcrop.

Typically, the surface layer of this Sites soll is dark
reddish brown and reddish brown loam about 16 inches
thick. The subsoll 1s red clay loam and clay. At a depth
of about 65 inches is soft schistose rock.

Permeability is moderately slow. The available water
capacity 1s 6.5 to 10.0 inches. The effective rooting
depth is 40 to 60 inches or more. Surface runoff is
medium. The hazard of erosion is moderate.

Most areas are used for wood crops. A few areas
where water is available for irrigation are used for irrigat-
ed pasture or for apple and pear orchards. Selected
varieties of grapes are also grown. The orchards are
planted below elevations of 3,500 feet to help reduce
crop losses resulting from freezes late in spring. Some
areas provide homesites.

Erosion can be controlled by tilling across the slope
and by using cover crops in orchards in winter. Cultiva-
tion should be limited to the control of weeds. To avoid
compaction, this soil should not be cultivated or have
equipment moved across it when wet. Sprinklers should
be used In irrigating.

Wimmera 62 ryegrass and Blando bromegrass provide
a satisfactory cover crop in orchards. The annual cover
should set seed before it is disked or mowed.

In pear orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
nial permanent sod cover should consist of low growing
legumes and perennial grasses, such as white Dutch
clover, Salina strawberry clover, and Pomar orchard-
grass. It should be mowed in spring and summer through
fruit harvest. No legumes should be used in a cover crop
in apple orchards.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is broadleaf trefoil and Akarca orchard-
grass. The legume seed I1s inoculated before planting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Apples and pears
may need small applications of zinc, magnesium, and
boron. In orchards under permanent cover, fertilizer rates
are generally increased by about 50 percent.

On pasture and in apple and pear orchards, irmgation
water is applied by sprinklers at a rate of 0.25 to 0.35
inch per hour. A total of 3.5 to 5.5 inches of water Is
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applied at each irrigation. The frequency of irrigation is
every 10 to 14 days during July and August. Approxi-
mately 3 1/2 acre-feet of water is used annually.

This Sites soil is one of the best soils in the area for
ponderosa pine production. It is suited to highly intensive
management and 1s capable of producing about 130
cubic feet, or 776 board feet (International rule), per acre
annually of merchantable timber from a fully stocked,
even-aged stand of 70 years. Conventional methods can
be used in tree harvest, but their use may be restricted
in winter. Reforestation after harvest must be managed
to reduce competition from undesirable understory
plants. Christmas trees are well suited to this soil. Inten-
sive pruning is needed to reduce excessive growth be-
tween whorls.

Orchard and pasture areas have good potential as
habitat for California quail, mourning dove, and band-
tailed pigeon. Forested areas provide habitat for black-
tailed deer, black bear, gray squirrel, and wild turkey. To
encourage wildiife populations, shrub hedgerows can be
established along fence lines, roadsides, and stream-
banks to provide needed cover and nesting areas. Pro-
tective strip plantings of grain provide food. Deer present
serious depredation problems in orchards and vineyards.

Homesite construction—primarily vacation homes—is
increasing on this Sites soil. The major limitations to
urban use are the moderately slow permeability in the
subsoll, the shrink-swell potential of the subsoll, the
slope, and the limited ability of the soil to support a load.
Dwelling and road construction can be designed to offset
most of these limitations. Septic tank absorption fields
may not function properly during periods of rain or heavy
use because of the moderately slow permeability.

Capabillity unit Ille-1(22) irrigated and nonirrigated;
Storie index 58.

188—Sites loam, 15 to 30 percent slopes. This is a
deep, hilly, well drained soil underlain by weathered
metamorphic rock. It formed in residuum, mainly from
metasedimentary and metabasic rock, on uplands at ele-
vations of 2,000 to 4,000 feet. The average annual pre-
cipitation, some of which falls as snow, ranges from 40
to 60 inches. The average annual air temperature is
about 56 degrees F. The average frost-free season is
between 150 and 250 days. Natural vegetation is coni-
fer-hardwood forest.

About 10 percent of the acreage is included areas of
Josephine loam, 5 percent is Mariposa gravelly loam, 10
percent i1s a soil that is similar to this Sites soil but is 30
to 40 inches deep to weathered rock, and 2 percent is
scattered rock outcrop.

Typically, the surface layer of this Sites soil 1s dark
reddish brown and reddish brown loam about 16 inches
thick. The subsoll 1s red clay loam and clay. At a depth
of about 65 inches 1s soft schistose rock.

Permeability is moderately slow. The available water
capacity is 6.5 to 10.0 inches. The effective rooting



PLACER COUNTY, CALIFORNIA, WESTERN PART

depth is 40 to 60 inches or more. Surface runoff is
medium or rapid. The hazard of erosion is moderate or
high.

Most areas are used for wood crops. A few areas
where water is available for irrigation are used for irngat-
ed pasture or for apple and pear orchards. Selected
varieties of grapes are also grown. The orchards are
planted below elevations of 3,500 feet to help reduce
crop losses resulting from freezes late in spring. Some
areas provide homesites.

Erosion can be controlled by using permanent cover in
the orchards. The cultivation needed in establishing per-
manent cover should be across the slope. Orchards
should be planted and worked across the slope. To
avoid compaction, this soil should not be worked when
wet. The slope makes cultivation difficult. Sprinklers
should be used in irrigating.

In pear orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
nial permanent sod cover is low growing legumes and
perennial grasses, such as white Dutch clover, Salina
strawberry clover, and Pomar orchardgrass. It should be
mowed in spring and summer through fruit harvest. No
legumes should be used in a cover crop in apple or-
chards.

Irrigated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is broadleaf trefoil and Akaroa orchard-
grass. The legume seed is noculated before planting.
This pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Apples and pears
may need small applications of zinc, magnesium, and
boron. In orchards under permanent cover, fertilizer rates
are generally increased by about 50 percent.

On pasture and in apple and pear orchards, irrigation
water is applied by sprinklers at a rate of 0.25 to 0.35
inch per hour. A total of 3.5 to 5.5 inches of water is
applied at each irngation. The frequency of irrigation is
every 10 to 14 days durning July and August. Approxi-
mately 3 1/2 acre-feet of water is used annually.

This Sites soil is one of the best soils in the area for
ponderosa pine production. It 1s suited to highly intensive
management and is capable of producing about 130
cubic feet, or 776 board feet (International rule), per acre
annually of merchantable timber from a fully stocked,
even-aged stand of 70 years. Conventional methods can
be used in tree harvest, but therr use may be restricted
in winter. Roads and skid trails should be protected from
runoff. Grades on unsurfaced roads should be less than
10 percent. Reforestation after harvest must be man-
aged to reduce competition from undesirable understory
plants. Christmas trees are well suited to this soil. Inten-
sive pruning is needed to reduce excessive growth be-
tween whorls.

Orchard and pasture areas have good potential as
habitat for California quail, mourning dove, and band-
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tailed pigeon. Forested areas provide habitat for black-
tailed deer, black bear, gray squirrel, and wild turkey. To
encourage wildlife populations, shrub hedgerows can be
established along fence lines, roadsides, and stream-
banks to provide needed cover and nesting areas. Deer
present serious depredation problems in orchards and
vineyards.

Homesite construction—primarily vacation homes—is
increasing on this Sites soil. The major limitations to
urban use are the moderately slow permeability in the
subsoil, the shrink-swell potential of the subsoil, the
slope, and the limited ability of the soil to support a load.
Dwelling and road construction can be designed to offset
the shrink-swell potential and the limited ability to sup-
port a load. In locating roads, special care is needed to
minimize the heights of cuts and fills. Cuts and fills great-
er than 6 feet make access to building sites a problem.
Septic tank absorption fields may not function properly
because of the slope and the moderately slow perme-
ability.

Capability unit 1Ve-1(22) wrigated and nonirmgated;
Storie index 51.

189—Sites loam, 30 to 50 percent slopes. This is a
deep, steep, well drained soil underlain by weathered
metamorphic rock. It formed in residuum, mainly from
metasedimentary and metabasic rock, on mountainous
uplands at elevations of 2,000 to 4,000 feet. The aver-
age annual precipitation, some of which falls as snow,
ranges from 40 to 60 inches. The average annual air
temperature is about 56 degrees F. The average frost-
free season is between 150 and 250 days. Natural vege-
tation is conifer-hardwood forest.

About 15 percent of the acreage is included areas of
Josephine loam, 10 percent is Mariposa gravelly loam,
10 percent is a soil that is similar to this Sites soil but is
30 to 40 inches deep to weathered rock, and 5 percent
is scattered rock outcrop.

Typically the surface layer of this Sites soil is dark
reddish brown and reddish brown loam abut 16 inches
thick. The subsoil is red clay loam and clay. At a depth
of about 65 inches is soft schistose rock.

Permeability is moderately slow. The available water
capacity is 6.5 to 10.0 inches. The effective rooting
depth is 40 to 60 inches or more. Surface runoff is rapid.
The hazard of erosion is high.

Most areas are used for wood crops.

This soil is well suited to ponderosa pine production. It
is suited to moderate management and is capable of
producing about 130 cubic feet, or 776 board feet (Inter-
national rule), per acre annually of merchantable timber
from a fully stocked, even-aged stand of 70 years. The
major limitation to timber production is the slope. Con-
ventional methods used in tree harvest can be used only
with difficulty because of the slope. The slope can also
be damaging to the soil resource because of the high
erosioin hazard. Roads and skid trails should be protect-
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ed from runoff. Grades on unsurfaced roads should be
less than 10 percent. Reforestation after harvest must
be managed to reduce competition from undesirable
plants. Christmas trees can be grown on this soil. Prun-
ing is needed to reduce excessive growth between
whorls.

This soil provides good habitat for black bear, black-
tailed deer, band-tailed pigeon, wild turkey, and gray
squirrel.

Steepness of slope is the major limitation to be con-
sidered in planning home and road construction. Soil
slumps can be a hazard in road cuts because of the low
strength and the lateral movement of water in winter.

Capability subclass VIe(22) nonirrigated; Storie index
29.

190—Sites-Rock outcrop complex, 15 to 50 per-
cent slopes. This hilly to steep soil and Rock outcrop
are on mountainous uplands at elevations of 2,000 to
4,000 feet. The unit is about 60 percent Sites soil and 15
percent metamorphic Rock outcrop. The average annual
precipitation, some of which falls as snow, ranges from
40 to 60 inches. The average annual air temperature is
about 55 degrees F. The average frost-free season is
between 150 and 230 days. Natural vegetation is coni-
fer-hardwood forest and brush.

About 15 percent of this unit is included areas of
Josephine loam, 5 percent is Mariposa gravelly loam,
and 5 percent is a soil that is similar to this Sites soil but
is 30 to 40 inches deep to weathered rock.

The Sites is a deep, well drained soil that formed in
residuum from metasedimentary rock.

Typically, the surface layer is dark reddish brown and
reddish brown loam about 16 inches thick. The subsoil is
red clay loam and clay. At a depth of about 65 inches is
soft schistose rock.

Permeability is moderately slow. The available water
capacity is 6.5 to 10.0 inches. The effective rooting
depth is 40 to 60 inches. Surface runoff is medium or
rapid. The hazard of erosion is moderate or high.

The Rock outcrop is metamorphic rock about 1 to 10
square feet.

Surface runoff is very rapid. There is no hazard of
erosion.

Most areas are used for wood crops.

This unit is well suited to ponderosa pine production. It
is suited to moderate management and is capable of
producing about 130 cubic feet, or 776 board feet (Inter-
national rule), per acre annually of merchantable timber
from a fully stocked, even-aged stand of 70 years. The
major limitation to timber production is the slope. The
Rock outcrop does not appreciably affect the use of this
unit. Conventional methods used in tree harvest can be
used only with difficulty because of the slope. The slope
can also be damaging to the soil resource because of
the high erosion hazard. Roads and skid trails should be
protected from runoff. Grades on unsurfaced roads
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should be less than 10 percent. Reforestation after har-
vest must be managed to reduce competition from unde-
sirable plants. Christmas trees can be grown on this unit.
Pruning is needed to reduce excessive growth between
whorls.

This unit provides good habitat for black-tailed deer,
band-tailed pigeon, wild turkey, and gray squirrel.

Steepness of slope and the Rock outcrop are the
major limitations to be considered in planning home and
road construction. Soil slumps can be a hazard in road
cuts because of the low strength and the lateral move-
ment of water in winter.

Capability subclass VIs(22) nonirrigated; Storie index
36.

191—Sobrante silt loam, 2 to 15 percent slopes.
This is a moderately deep, undulating to rolling, well
drained soil underlain by weathered metabasic rock. It
formed in residuum on foothills at elevations of 600 to
1,500 feet. Most slopes are plane or slightly concave.
The average annual precipitation ranges from 25 to 35
inches. The average annual air temperature is about 60
degrees F. The average frost-free season is between
230 and 270 days. Natural vegetation is annual grasses,
forbs, blue and live oak, and scattered pine.

About 5 percent of the acreage is included areas of
Argonaut loam, 5 percent is Auburn silt loam, and 5
percent is a soil that is similar to this Sobrante soil but is
40 to 55 inches deep to weathered rock.

Typically, the surface layer of this Sobrante soil is
yellowish red silt loam about 7 inches thick. The subsoil
is yellowish red silt loam and heavy ioam. At a depth of
about 33 inches is highly weathered basic schist. At
about 40 inches is hard unweathered schist.

Permeability is moderate. The available water capacity
is 3.0 to 7.0 inches. The effective rooting depth is 22 to
40 inches. Surface runoff is medium. The hazard of ero-
sion is slight or moderate.

Most areas are used for deciduous orchards and irri-
gated pasture. Some areas are used as rangeland. A few
are being urbanized.

Erosion can be controlled by tilling across the slope
and using cover crops in orchards in winter. Cultivation
should be limited to the control of weeds. To avoid
compagction, this soil should not be cultivated or have
equipment moved across it when wet. Sprinklers should
be used in irrigating.

Wimmera 62 ryegrass, Blando bromegrass, or Cuca-
monga bromegrass provide a satisfactory cover crop in
orchards. The annual cover should set seed before it is
disked or mowed.

In deciduous orchards, a permanent cover crop can be
annual grasses and weeds, which are mowed. A peren-
nial permanent sod cover should consist of low growing
legumes and perennial grasses, such as white Dutch
clover, Salina strawberry clover, and Pomar orchard-
grass. It should be mowed in spring and summer through
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fruit harvest. No legumes should be used in a cover crop
in apple orchards.

Imgated pasture can be a combination of legumes and
grasses planted in a well prepared seedbed. A typical
seed mixture is narrowleaf trefoil and Akaroa orchard-
grass. The legume seed 1s inoculated before planting.
The pasture should be mowed to prevent clumping.

All crops respond to applications of nitrogen and phos-
phorus. Potassium is usually adequate. Orchards may
need small applications of zinc. In orchards under per-
manent cover, fertilizer rates are generally increased by
about 50 percent. Range legumes respond to applications
of sulfur.

On pasture and in deciduous orchards, irrigation water
is applied by sprinklers at a rate of 0.25 to 0.35 inch per
hour. A total of 3.0 to 4.5 inches of water 1s applied at
each irrigation. The frequency of irngation is every 6 to
10 days during July and August. Approximately 3 1/2
acre-feet of water is used annually.

This soil has good potential as rangeland. Forage pro-
duction can be Increased by introducing improved annu-
als, such as Blando bromegrass and Lana vetch, and
improved perennial dryland grasses, such as Perlagrass,
planted in a well prepared seedbed. In a favorable year,
the green feed period is from about March 15 to June
15. Grazing should be planned so that desirable vegeta-
tion, such as soft chess, wild oats, and filaree, 1s main-
tained and enough vegetation i1s left to protect the soil
from depletion and erosion. Range plants should be
grazed only when the soil 1s dry. Oak thickets can be
thinned to increase forage.

Orchard and pasture areas have good potental as
habitat for California quail, mourning dove, and pheasant.
Wooded areas provide habitat for black-tailed deer, gray
squirrel, and wild turkey. To encourage wildiife popula-
tions, shrub hedgerows can be established along fence
lines, roadsides, and streambanks to provide needed
cover and nesting areas. Protective strip piantings of
grain provide food. Deer present serious depredation
problems in orchards.

This soll is used increasingly as sites for rural subdivi-
sions. The major hmitation to urban use is the depth to
rock. Community sewage systems must be anticipated n
medium and high density subdivisions. Septic tank ab-
sorption fields may not function properly because the
depth to rock is generally less than 40 inches.

Capability unit llie-8(18) wrigated and nonirrigated;
Storie index 61.

192—Xerofluvents, sandy. Xerofluvents, sandy, con-
sist of small areas of moderately well drained, stratified
sandy alluvium adjacent to the Bear River near Sherdan.
included is a small area below Halsey Forbay consisting
of sandy alluvium deposited from cleaning the Forbay.
Natural vegetation is annual grasses, forbs, cottonwood,
and willow.
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These are variable brown and grayish brown, stratified
sands and loamy sands. The subsoil has thin lenses of
silt and loam.

Permeability is moderately rapid or rapid. The available
water capacity 1s 3 to 5 inches. The effective rooting
depth is 60 or more inches. Surface runoff is slow. The
hazard of erosion Is slight. A water table rises in winter
but drops below 60 inches late in spring. These soils are
occasionally flooded by stream overflow.

Where protected by levees along the Bear River,
these soils are used for row crops and deciduous or-
chards. Green manure crops should be grown to main-
tain the level of organic matter and to improve soil tilth
and water penetration. Generally all crops respond to
applications of nitrogen, phosphorus, and potassium.
Furrows and sprinklers are suitable for irngation.

Undeveloped areas have good potential as cover and
nesting habitat for mourning dove and pheasant.

Xerofluvents, sandy, are not suited to urban use be-
cause of the flood hazard.

Capability unit |lis-2(17) irrigated and nonirrigated;
Storie index 43.

193—Xerofluvents, occasionally flooded. Xeroflu-
vents, occasionally flooded, consist of small areas of
moderately well drained loamy alluvium adjacent to
stream channels. Natural vegetation is annual grasses,
forbs, and valley oak.

These are variable colored, stratified sandy loams,

. loams, silt loams, and clay loams that generally become

gravelly with increasing depth. The depth to underlying
restrictive material is greater than 60 inches.

Permeability is moderate to moderately slow. The
available water capacity I1s 8 to 10 inches. The effective
rooting depth is greater than 60 inches. Surface runoff is
slow. The hazard of erosion 1s slight. The water table
rises to within 30 to 48 inches of the surface during the
rainy season but drops below 60 inches late in spring.
Some areas near the Sutter County line are somewhat
poorly drained as a result of the irrigation of adjacent
land. These soils are occasionally flooded by stream
overflow.

Where protected by levees along the Bear Ruver,
these soils are used for row crops and deciduous or-
chards. Much of the acreage that occurs as long, narrow
stringers along minor streams 1s used with adjacent solls.
Generally all crops respond to applications of nitrogen,
phosphorus, and potassium. Borders, furrows, and sprin-
klers are suitable for irrigation. The kind of irrigation,
however, Is generally governed by the crop grown.

Undeveloped areas adjacent to streams have good
potential as cover and nesting habitat for mourning dove
and pheasant.

These soils are not suited to urban use because of the
flood hazard.

Capability unit llw-2(17, 18) irrigated and nonirrigated;
Storie index 69.
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194—Xerofluvents, frequently flooded. Xeroflu-
vents, frequently flooded, consist of narrow stringers of
somewhat poorly drained recent alluvium adjacent to
stream channels. Natural vegetation is annual grasses,
forbs, sedges, valley oak, and willow.

These are variable colored, stratified gravelly sandy
loams, gravelly loams, and gravelly clay loams that gen-
erally grade to sand and gravel with increasing depth.
The depth to underlying restrictive material is greater
than 36 inches.

Permeability is variable. The available water capacity is
2.5 to 6 inches. The effective rooting depth is greater
than 36 inches. Surface runoff is slow. The hazard of
erosion is high. Areas are subject to frequent flooding
and channelization.

Because of the frequent flooding, most of the acreage
is idle. Some of the acreage is pasture. A plant cover is
needed in winter to protect these soils from erosion and
channelization during periods of flooding.

ldle areas have good potential as cover and nesting
habitat for wildlife.

These Xerofluvents are not suited to urban use be-
cause of the flood hazard.

Capability unit IVw-2(17, 18, 22) irrigated and nonirri-
gated; Storie index 36.

195—Xerofluvents, hardpan substratum. Xeroflu-
vents, hardpan substratum, consist of small areas of
somewhat poorly drained loamy alluvium in minor drain-
ageways on terraces. Natural vegetation is annual
grasses, forbs, and sedges.

These are variable colored, stratified ioams and clay
loams. Depth to the underlying hardpan ranges from 20
to 36 inches. About 20 percent of the area is Alamo
clay.

Permeability is moderately slow. The available water
capacity 1s 2.5 10 5 inches. The effective rooting depth is
20 to 36 inches. Surface runoff is slow. The hazard of
erosion is slight. The water table rises to within 20
inches of the surface In winter, but disappears late in
spring. These soils are occasionally flooded by stream
overflow.

The use of these soils generally is the same as that of
adjacent soils. Most areas are cultivated. Crops com-
monly grown are winter grain, irrigated pasture, and rice.
A protective strip of vegetation left on each side of the
chanriel can prevent the meandering of stream channels
through areas of these soils.

Capability unit 1llw-2(17) irrigated and nonirrigated;
Storie index 47.

196—Xerorthents, cut and fill areas. Xerorthents,
cut and fill areas, consist of mechanically removed and
mixed soil material in which horizons are no longer dis-
cernible. Most of this material is in the right-of-way of
Interstate 80, the town of Auburn, and the Southern
Pacific trainyard in Roseville. Some fill areas contain
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rocks, concrete, asphalt, and other debris. Included are
small areas of similar soils.

Cut and fill areas are typically well drained. Surface
runoff is very rapid. The hazard of erosion is moderate.
Permeability and available water capacity are variable.

These cut and fill areas are used primarily for high-
ways and urban development.

Capability subclass Vllis(17, 18, 22) nonirrigated;
Storie index less than 10.

197—Xerorthents, placer areas. Xerorthents, placer
areas, consist of stony, cobbly, and gravelly material
commonly adjacent to streams that have been placer
mined. Natural vegetation varies but generally is annual
grasses, browse, oak, alder, willow, and cottonwood.

The soil material is derived from a mixture of rocks. It
is stratified or poorly sorted. It contains enough fine sand
and silt to support some grass. Depth of soil material
ranges from 6 inches to more than 5 feet. Permeability,
available water capacity, runoff, erosion hazard, and
drainage are variable. Areas in streambeds are frequent-
ly flooded during the rainy season.

These soils have some value for grazing and for wa-
tering livestock. They also provide a good cover and
water for wildlife.

Capability subclass Vils(17, 18, 22) nonirrigated; Storie
index less than 5.

Use and management of the soils

The soil survey is a detailed inventory and evaluation
of the most basic resource of the survey area—the soil.
It is useful in adjusting land use, including urbanization,
to the limitations and potentials of natural resources and
the environment. Also, 1t can help avoid soll-related fail-
ures in uses of the land.

While a soil survey is in progress, soil scientists, con-
servationists, engineers, and others keep extensive
notes about the nature of the soils and about unique
aspects of behavior of the soils. These notes include
data on erosion, drought damage to specific crops, yield
estimates, flooding, the functioning of septic tank dispos-
al systems, and other factors affecting the productivity,
potential, and limitations of the soils under various uses
and management. In this way, field experience and
measured data on soil properties and performance are
used as a basis for predicting soil behavior.

Information in this section Is useful in planning use and
management of soils for crops and pasture, rangeland,
and woodland, as sites for buildings, highways and other
transportation systems, sanitary facilities, and parks and
other recreation facilities, and for wildlife habitat. From
the data presented, the potential of each soil for speci-
fied land uses can be determined, soil limitations to
these land uses can be identified, and costly failures in
houses and other structures, caused by unfavorable soil
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properties, can be avoided. A site where soil properties
are favorable can be selected, or practices that will over-
come the soil limitations can be planned.

Planners and others using the soil survey can evaluate
the impact of specific land uses on the overall productiv-
ity of the survey area or other broad planning area and
on the environment. Productivity and the environment
are closely related to the nature of the soil. Plans should
maintain or create a land-use pattern in harmony with
the natural soil.

Contractors can find information that is useful in locat-
ing sources of sand and gravel, roadfill, and topsoil.
Other Information indicates the presence of bedrock,
wetness, or very firm soil horizons that cause difficulty in
excavation.

Health officials, highway officials, engineers, and many
other specialists also can find useful information in this
soil survey. The safe disposal of wastes, for example, is
closely related to properties of the soil. Pavements,
sidewalks, campsites, playgrounds, lawns, and trees and
shrubs are influenced by the nature of the soil.

Crops and pasture

The major management concerns in the use of the
soils for crops and pasture are described in this section.
In addition, the crops or pasture plants best suited to the
soll, including some not commonly grown in the survey
area, are discussed; the system of land capability classi-
fication used by the Soil Conservation Service IS ex-
plained; and the estimated yields of the main crops and
hay and pasture plants are presented for each soil.

This section provides information about the overall ag-
ricultural potential of the survey area and about the man-
agement practices that are needed. The information is
useful to equipment dealers, land improvement contrac-
tors, fertilizer companies, processing companies, plan-
ners, conservationists, and others. For each kind of soil,
information about management is presented in the sec-
tion “Soil maps for detailed planning.” Planners of man-
agement systems for individual fields or farms should
also consider the detailed information given in the de-
scription of each soll.

More than 62,000 acres In the survey area was used
for crops and pasture in 1974, according to the Placer
County Agricultural Commissioner’s Report. Of this total
27,000 acres was irrigated pasture; 1,000 acres row
crops, mainly corn; 14,000 acres close-grown crops,
mainly wheat and oats; 5,000 acres rotation hay and
pasture; 9,000 acres rice; 500 acres seed crops; and
5,000 acres fruit and nut crops, mainly pears and plums.

The soils in Placer County have good potential for
increased production of food. About 20,000 acres of
potentially good cropland is currently used as woodland
and about 80,000 acres as pasture. In addition to the
reserve productive capacity represented by this land,
food production could also be increased considerably by
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extending the latest crop production technology to all
cropland in the county. This soil survey can greatly facili-
tate the application of such technology.

Acreage in crops and pasture has gradually been de-
creasing as more and more land is used for urban devel-
opment. It was estimated that in 1967 the county had
about 36,000 acres of urban and built-up land; this acre-
age has been growing at the rate of about 200 acres per
year. The use of this soil survey to help make land use
decisions that will influence the future role of farming in
the county is discussed in the section “General soil map
for broad land use planning.”

Erosion control provides a protective surface cover,
reduces runoff, and increases infiltration. A cropping
system that keeps a plant cover on the soil for extended
periods during the rainy season can hold soil erosion
losses to amounts that will not reduce the productive
capacity of the soils. On livestock farms, which require
pasture and hay, the legume and grass forage crops in
the cropping system reduce erosion on sloping land and
also provide nitrogen and improve tilth for the following
crop.

Information for the design of erosion control practices
for each kind of soil is contained in the Technical Guide,
available in local offices of the Soil Conservation Serv-
ice.

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 2. 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. Ab-
sence of an estimated yield indicates that the crop is not
suited to or not commonly grown on the soil or that a
given crop is not commonly irrigated.

The estimated yields were based mainly on the experi-
ence and records of farmers, conservationists, and ex-
tension agents. Results of field trials and demonstrations
and available yield data from nearby counties were also
considered.

The yields were estimated assuming that the latest soil
and crop management practices were used. Hay and
pasture yields were estimated for the most productive
varieties of grasses and legumes suited to the climate
and the soil. A few farmers may be obtaining average
yields higher than those shown in table 2.

The management needed to achieve the indicated
yields of the various crops depends on the kind of soil
and the crop. Such management provides drainage, ero-
sion control, and protection from flooding; the proper
planting and seeding rates; suitable high-yielding crop
varieties; appropriate tillage practices, including time of
tillage and seedbed preparation and tilling when soil
moisture is favorable; control of weeds, plant diseases,
and harmful insects; favorable soil reaction and optimum
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levels of nitrogen, phosphorus, potassium, and trace ele-
ments for each crop; effective use of crop residues,
barnyard manure, and green-manure crops: harvesting
crops with the smallest possible loss; and timeliness of
all fieldwork.

For vyields 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 ap-
plied in proper amounts as needed:; and that tillage is
kept to a minimum.

The estimated yields reflect the productive capacity of
the soils 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 2 are grown in
the survey area, but estimated vyields are not included
because the acreage of these crops is small. The local
offices of the Soil Conservation Service and the Cooper-
ative Extension Service can provide information about
the management concerns and productivity of the soils
for these crops.

Capability classes and subclasses

Capability classes and subclasses show, in a general
way, the suitability of soils for most kinds of field crops.
The soils are classed according to therr limitations when
they are used for field crops, the risk of damage when
they are used, and the way they respond to treatment.
The grouping does not take into account major and gen-
erally expensive landforming that would change slope,
depth, or other characteristics of the soils; does not take
into consideration possible but uniikely major reclamation
projects; and does not apply to rice, cranberries, horticul-
tural crops, or other crops that require special manage-
ment. Capability classification is not a substitute for inter-
pretations designed to show suitability and limitations of
groups of soils for rangeland, for forest trees, or for
engineering purposes.

In the capability system, all kinds of soil are grouped
at three levels: capability class, subclass, and unit.
These levels are defined In the following paragraphs. A
survey area may not have soils of all classes.

Capability classes, the broadest groups, are designat-
ed by Roman numerals | through VIIl. 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 Il soils have severe limitations that reduce the
choice of plants, or that require special conservation
practices, or both.
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Class IV soils have very severe limitations that reduce
the choice of plants, or that require very careful manage-
ment, 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 cultivation.

Class VIl soils have very severe limitations that make
them unsuitable for cultivation.

Class VIl soils and landforms 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 cor-
rected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States,
shows that the chief limitation is climate that is too cold
or too dry.

In class | 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, though they
have other limitations that restrict their use to pasture,
rangeland, woodland, wildlife habitat, or recreation.

The capability unit is identified in the description of
each soil mapping unit in the section “Soil maps for
detailed planning.” Capability units are soil groups within
the subclasses. The soils in one capability unit are
enough alike to be suited to the same crops and pasture
plants, to require similar management, and to have simi-
lar productivity. Thus, the capability unit is a convenient
grouping for making many statements about manage-
ment of soils. Capability units are generally designated
by adding an Arabic numeral to the subclass symbol, for
example, lle-4 or llle-6.

The numerals designating units within the subclasses
indicate—

0.—A limitation caused by stony, cobbly, or gravelly
material in the substratum.

1.—A limitation caused by slope or by actual or poten-
tial erosion hazard.

2.—A limitation of wetness caused by poor drainage or
flooding.

3.—A limitation of slow or very slow permeability of the
subsoil or substratum caused by a clayey subsoil or a
substratum that is semiconsolidated.

4.—A limitation caused by sandy or gravelly soils with
a low available water capacity.

5.—A limitation caused by a fine-textured or very fine-
textured surface layer.

6.—A limitation caused by salt or alkali.
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7.—A limitation caused by rocks, stones, or cobble-
stones.

8.—A limitation in the root zone, which generally is
less than 40 inches over massive bedrock and lacks
moisture for plants.

9.—A Iimitation caused by low or very low fertility, by
acidity, or by toxicity that cannot be corrected by adding
normal amounts of fertilizer, lime, or other amendments.

Land resource areas

Placer County, Western Part has been divided into 3
land resource areas, based on soils, climate, topography,
vegetation, and use. These resource areas are designat-
ed nationally as 17, 18, and 22. In the survey area, land
resource area 17 consists of the terraces of the Sacra-
mento Valley; 18, the grass-oak foothills of the Sierra
Nevadas; and 22, the forested mountainous uplands of
the Sierra Nevadas.

Soils in two or more resource areas may be similar
and have the same capability unit symbol but manage-
ment needs differ. These management differences result
from differences in climate, vegetation, and the kinds of
crops that can be grown. For this reason, capability unit
symbols are followed by the numbers (17), (18), and (22)
to identify the several resource areas. For example, |Ve-
8(17), IVe-8(18), and IVe-8(22) all include well drained
soils that are shailow to bedrock or a hardpan. Unit IVe-
8(17) is in the irrigated valley, unit IVe-8(18) is in the
oak-grass covered foothills, and 1Ve-8(22) is in the coni-
fer-forested mountains.

Land resource area 17 is on terraces in the eastern
part of the Sacramento Valley. Vegetation 1s dominantly
grass and scattered oak. Slopes are undulating to rolling.
Elevations are 50 to 250 feet. Rainfall is 18 to 23 inches.
In this resource area, irrigation water is available, or a
source is being developed for most soils suitable for
irrigation. The frost-free season is 260 to 285 days.
Grazing and grain are the main farm uses. As irrigation
water is developed, more solls are being used for pas-
ture, field crops, and rice.

Land resource area 18 is the foothills of the Sierra
Nevada Range. Vegetation is generally oak-grass. The
area is rolling to steep and is dissected by rivers and
streams that flow southwestward. Slopes are steep at
the higher elevations, but they gradually level off as they
merge with the terraces in the Sacramento Valley. Eleva-
tions are 200 to 1,600 feet. Rainfall is 18 to 36 inches.
The frost-free season 1s 230 to 270 days. Grazing I1s the
most common use. Where irrigation has been deveioped,
this land 1s used for deciduous orchards and pasture.

Land resource area 22 is the mountainous uplands of
the Sierra Nevada Range. Vegetation is conifercus forest
and associated hardwood. The area is characterized by
hilly to steep slopes, deep V-shaped canyons, and some
narrow valleys. Ridges on volcanic material are generally
tabular and gently sioping. Elevations are 1,200 to 5,300
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feet. Precipitation, some of which falis as snow, is 35 to
60 inches. The frost-free season is 130 fo 250 days.
Wood crop production 1s the most common use. Where
irrigation water has been deveioped, suitable soils are
used for deciduous orchards.

Storie index

Prepared by E L Begg, lecturer and soll speciahst, University of
California, Davis

The soils of this survey area are rated according to the
Storie Index (5,6). This index expresses numerically the
relative degree of suitability of a soil for general intensive
agriculture as 1t exists at the time of evaluation. The
rating is based on soil characteristics only and is ob-
fained by evaluating such factors as soil depth, surface
exture, subsoil characteristics, drainage, salts and alkali,
and relief. Other factors, such as availability of water for
irngation, climate, and distance from 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 considered as a direct index of land
value. Where economic factors are known to the user,
however, the Storie Index provides additional objective
information for comparisons of land tract value. In this
publication, the index rating is given at the end of each
soll description.

Four general factors are considered in the index rating.
These factors are: (A) the characteristics of the soil
profile and soil depth; (B) the texture of the surface soil;
(C) the dominant slope of the soil; and (X) other factors
more readily subject to management or modification. In
this area, the X factors include drainage, flooding, and
general nutrient level of the soil. For some soils more
than one X factor may be used. 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 assigned for conditions that are less favora-
ble. Factor ratings are selected from tables prepared
from data and observations that related soil properties,
plant growth, and crop vield (4). Where ranges of values
for these factors exist within a given soil unit, the modal
condition for a factor is used in assigning a rating value.

The index rating for a soil is obtained by multiplying
the four factors, A, B, C, and X; thus any factor may
dominate or control the final rating. For example, a soil
such as Aiken loam, 2 10 9 percent slopes, is a very
deep soil with a moderately slowly permeable profile.
This warrants a rating of 85 percent for factor A. This
soil has a friable, workable loam surface texture, war-
ranting a rating of 100 percent for factor B. The smooth,
gently to moderately sloping surface of this soil justifies
a rating of 90 percent for factor C. The moderate nutrient
level justifies a rating of 90 percent for factor X. Multiply-
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ing these four factors results in a Storie Index of 69
percent for this soil.

Soil complexes in the survey area, for example,
Auburn-Sobrante silt loams, 15 to 30 percent slopes, are
rated to reflect the proportion of the dominant soils de-
scribed as present in the unit, in the same manner that
tracts or fields containing several different soil map units
can be rated. The latter is done by weighted averaging
of the sum of the Storie Index values for the soils pres-
ent, based on the acreages of the soils in the tract or
field. The soils in undifferentiated soil groups, for exam-
ple, Redding and Corning gravelly loams, 2 to 9 percent
slopes, are rated separately. Two index values are given
at the end of the map unit description; they relate, re-
spectively, to the two soils indicated in the map unit
name.

Ratings for each of the map units in this area are for
the dominant soil or soils within the unit as described.
They do not take into account smaller inclusions of other
kinds of soils or miscellaneous areas.

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

ratings
Grade 1 . .....80to 100
Grade 2. . 60to 80
Grade 3.. . 40 to 60
Grade 4. . .. 20to 40
Grade 5 . . .1010 20
Grade 6 . Less than 10

Soils of grade 1 are excellent or well suited to general
intensive agriculture. Grade 2 soils are good and are
also well suited to agriculture, although they are not so
desirable as soils of grade 1. Grade 3 soils are only fairly
well suited; grade 4 soils are poorly suited; and grade 5
soils are very poorly suited. Grade 6 consists of soils
and land types that are not suited to agriculture.

Rangeland

About 33 percent of Placer County is range. About 42
percent of the farm income is derived from livestock,
both cattle and sheep. Cow-calf-steer enterprises, cow-
calf-steer-yearling enterprises, and sheep are prevalent
in the western part of the county. The average size of
ranches i1s 200 acres. Some of the larger ranch units
range up to 3,000 acres.

On many ranches the forage produced on rangeland is
supplemented by irrigated pasture and grazing leases on
public lands. In December through March, the grazed
forage is often supplemented by hay and protein con-
centrate. Grazed forage is also often supplemented in
the summer after drying, mainly in July through Novem-
ber, with protein supplement. Creep feeding of calves
and yearlings to increase their market weight is practiced
on some ranches.
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Soils strongly influence the natural vegetation. In the
western part of the county, most of the soils are shallow
loams over a claypan or hardpan. These soils support
annual grasses, forbs, and legumes. In much of the
eastern part of the county, the soils are shallow loams
over rock. These soils support annual grasses, forbs,
and legumes and sparse to dense stands of oaks and
brush.

Where climate and topography are about the same,
differences in the kind and amount of vegetation that
rangeland can produce are related closely to the kind of
soil. Effective management is based on the relationships
among soils, vegetation, and water.

Table 3 shows, for each kind of soil, the name of the
range site; the total annual production of vegetaiion in
favorable, normal, and unfavorable years; the character-
istic vegetation; and the expected percentage of each
species in the composition of the potential natural plant
community. Soils not listed cannot support a natural
plant community of predominantly grasses, grasslike
plants, forbs, or shrubs suitable for grazing or browsing,
or they are used for other purposes, such as cropland,
urbanland, or woodland. The following are explanations
of column headings in table 3.

A range site is a distinctive kind of rangeland that
differs from other kinds of rangeland in its ability to
produce a characteristic natural plant community. Soils
that produce a similar kind, amount, and proportion of
range plants are grouped Into range sites. For those
areas where the relationship between soils and vegeta-
tion has been established, range sites can be interpreted
directly from the soil map. Properties that determine the
capacity of the soil to supply moisture and plant nutrients
have the greatest influence on the productivity of range
plants. Sail reaction is also important.

Total production refers to the amount of vegetation
that can be expected to grow annually on well managed
rangeland that is supporting the potential natural plant
community. 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 pre-
cipitation and the temperatures are such that growing
conditions are substantially better than average; In a
normal year these conditions are about average for the
area; in an unfavorable year, growing conditions are well
below average, generally because of low available soll
moisture.

Dry weight refers to the total air-dry vegetation pro-
duced per acre each year by the potential natural plant
community. Vegetation that is highly palatable to live-
stock and vegetation that is unpalatable are included.
Some of the vegetation can also be grazed extensively
by wildlife.

Characteristic specfes of grasses, grasslike plants,
forbs, and shrubs that make up most of the piant com-
munity on each soil are listed by common name. Under
Composition, the expected proportion of each species is
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presented as the percentage, in air-dry weight, of the
total annual production of herbaceous and woody plants.
The amount that can be used as forage depends on the
kinds of grazing animals and on the grazing season.
Generally all of the vegetation produced is not used.

Most of the important range forage plants in Placer
County, Western Part, are introduced. The original forage
plants were a mixture of perennials and annuals. The
introduced plants are mostly cool-season annuals. These
annuals take advantage of soil moisture while it is there,
produce seed, and mature by the time the moisture is
gone. They furnish highly nutritious feed in spring when
they are green and growing. After maturity, the nutritional
value of the grasses declines rapidly. Legumes cure out
with higher quality and improve the overall forage quality
when present in significant amounts.

Livestock graze selectively. They seek out the more
palatable and nutritious plants. If grazing is not carefully
regulated, the better, more desirable plants are weak-
ened or eliminated because they are not allowed to
produce seed. Less desirable plants then increase. If
grazing pressure is continued, the second-choice plants
also are thinned out or eliminated, and undesirable, un-
palatable plants take their place or the soil is left bare.
Proper grazing use I1s required to sustain rangeland re-
sources.

Experience of ranchers and studies by research work-
ers show that if only part of the current yearly growth of
grass is grazed, damage to the more desirable plants is
slight and higher production is attained. The vegetation
left at the end of the grazing season (1) serves as a
mulch that increases the intake rate and storage of
water in the soil, (2) protects the soil from water erosion,
(3) reduces year-to-year fluctuation in forage production
so that healthy plants make more efficient use of soil
moisture, (4) holds moisture near the surface after the
first rains in fall so that seeds can germinate and get off
1o an early start, (5) provides a reserve of feed for those
years when growing conditions are unfavorable, and (6)
insures seed production by desirable species.

In addition to managing the forage so that needed
amounts of residue are left, there are range improve-
ment practices that can materially increase production.
These practices include tree and brush removal, fertilliza-
tion, and seeding of suitable grasses and legumes, or a
combination of these practices. Sound management re-
guires that grazing use be adjusted from season to
season according to the amount of forage produced.
Because of the growth habits of annual forage plants, it
is very difficult to utilize all the forage when it is most
nutritous. Some must be used during dry periods. When
the forage is used as dry feed in summer or held for
early feed in fall, protein supplements are needed by the
livestock unless there Is a high percentage of clovers or
vetch present. Maintaining adequate reserves of forage
permits proper use of vegetation and protection of the
soll resources.
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A management concern on some of these soils is
grazing during the rainy season. Livestock traffic on the
clays and gravelly clays results in soil compaction and
destruction of vegetation.

The local offices of the Soil Conservation Service and
the Cooperative Extension Service can provide additional
information about the productivity and management con-
cerns of these range sites.

Woodland management and productivity

Forests are one of the important resources of the
survey area. They supply raw material for one of the
major industries, provide recreation for many people,
provide food and cover for many forms of wildlife, pro-
tect watersheds, and form the backdrop for much of the
outdoor beauty. Approximately 100,600 acres, or 25 per-
cent of the total area, is capable of supporting commer-
cial forests.

Commercial conifers grow mainly on specific kinds of
soils. The most widespread species of commercial coni-
fers is ponderosa pine. Others of commercial importance
are sugar pine, white fir, incense-cedar, and Douglas-fir.
Digger pine, knobcone pine, and other noncommercial
conifers also grow in the area.

Black oak and canyon live oak grow throughout the
survey area on soils suited to commercial conifers and
often in association with them. Several other noncom-
mercial species of oak grow in the area, including interior
live oak, blue oak, and valley oak. Cottonwood, willows,
alders, and hardwoods, such as bigleaf maple and
Oregon ash, grow along the streams.

Table 4 contains information useful to woodland
owners or forest managers planning use of soils for
wood crops. Mapping unit symbols for soils suitable for
wood crops are listed, and the ordination (woodland suit-
ability) symbol for each soll is given. All soiis bearing the
same ordination symbol require the same general kinds
of woodland management and have about the same
potential productivity.

The first part of the ordination symbol, a number, indi-
cates the potential productivity of the soils for important
trees. The number 1 indicates very high productivity; 2,
high; 3, moderately high; 4, moderate; and 5, low. The
second part of the symbol, a letter, indicates the major
kind of soil limitation. The letter x indicates stoniness or
rockiness; w, excessive water in or on the soil; f, toxic
substances in the soil; d, restricted root depth; ¢, clay in
the upper part of the soil; s, sandy texture; £, high con-
tent of coarse fragments in the soil profile; and r, steep
slopes. The letter o indicates insignificant limitations or
restrictions. If a soil has more than one limitation, priority
in placing the soil into a limitation class is in the follow-
ing order: x, w, t,d, ¢, s, f,and r.

In table 4 the soils are also rated for a number of
factors to be considered in management. Slight, moder-
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ate, and severe are used to indicate the degree of major
soil limitations.

Ratings of equijpment limitation reflect the characteris-
tics and conditions of the soil that restrict use of the
equipment generally needed in woodland management
or harvesting. A rating of slight indicates that use of
equipment is not limited to a particular kind of equipment
or time of year; moderate indicates a short seasonal
limitation or a need for some modification in manage-
ment or equipment; severe indicates a seasonal limita-
tion, a need for special equipment or management, or a
hazard in the use of equipment.

Seedling mortality ratings indicate the degree that the
soil affects expected mortality of planted tree seedlings.
Plant competition is not considered in the ratings. Seed-
lings from good planting stock that are properly planted
during a period of sufficient rainfall are rated. A rating of
slight indicates that the expected mortality of the planted
seedlings is less than 25 percent; moderate, 25 to 50
percent; and severe, more than 50 percent.

Considered in the ratings of windthrow hazard are
characteristics of the soil that affect the development of
tree roots and the ability of the soil to hold trees firmly. A
rating of slight indicates that trees In wooded areas are
not expected to be blown down by commonly occurring
winds; moderate, that some trees are blown down during
periods of excessive soil wetness and strong winds; and
severe, that many trees are blown down during periods
of excessive soil wetness and moderate or strong winds.

Ratings of plant competition indicate the degree to
which undesirable plants are expected to invade or grow
if openings are made in the tree canopy. The invading
plants compete with native plants or planted seedlings
by impeding or preventing their growth. A rating of slight
indicates little or no competition from other plants; mod-
erate indicates that plant competition is expected to
hinder the development of a fully stocked stand of desir-
able trees; severe means that plant competition is ex-
pected to prevent the establishment of a desirable stand
unless the site is intensively prepared, weeded, or other-
wise managed for the control of undesirable plants.

The potential productivity of merchantable or important
frees on a soil is expressed as a sife index. This index is
the average height, in feet, that dominant and codomin-
ant trees of a given species attain in a specified number
of years. The site index applies to fully stocked, even-
aged, unmanaged stands. Important trees are those that
woodland managers generally favor in intermediate or
improvement cuttings. They are selected on the basis of
growth rate, quality, value, and marketability.

Trees to plant are those that are suitable for commer-
cial wood production and that are suited to the soils.

Wildlife habitat

Soils directly affect the kind and amount of vegetation
that is available to wildlife as food and cover, and they
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affect the construction of water impoundments. The kind
and abundance of wildlife that populate an area depend
largely on the amount and distribution of food, cover,
and water. If any one of these elements is missing, is
inadequate, or is inaccessible, wildlife either are scarce
or do not inhabit the area.

If the soils have the potential, wildlife habitat can be
created or improved by planting appropriate vegetation,
by maintaining the existing plant cover, or by helping the
natural establishment of desirable plants.

in table 5, the soils in the survey area are rated ac-
cording to their potential to support the main kinds of
wildlife habitat in the area. This information can be used
in planning for parks, wildlife refuges, nature study areas,
and other developments for wildlife; selecting areas that
are suitable for wildlife; selecting soils that are suitable
for creating, improving, or maintaining specific elements
of wildlife habitat; and determining the intensity of man-
agement needed for each element of the habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good means that the element of
wildlife habitat or the kind of habitat is easily created,
improved, or maintained. Few or no limitations affect
management, and satisfactory results can be expected if
the soil is used for the designated purpose. A rating of
fair means that the element of wildlife habitat or kind of
habitat can be created, improved, or maintained in most
places. Moderately intensive management is required for
satisfactory results. A rating of poor means that limita-
tions are severe for the designated element or kind of
wildlife habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor means that
restrictions for the element of wildlife habitat or kind of
wildlife are very severe, and that unsatisfactory results
can be expected. Wildlife habitat is impractical or even
impossible to create, improve, or maintain on soils
having such a rating.

The elements of wildlife habitat are briefly described in
the following paragraphs.

Grain and seed crops are seed-producing annuals
used by wildlife. Examples are corn, wheat, oats, barley,
and rice. The major soil properties 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.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes that are planted for wildlife
food and cover. Examples are fescue, orchardgrass, Har-
dinggrass, trefoil, and alfalfa. Major soil properties 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.
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Wild herbaceous plants are native or naturally estab-
lished grasses and forbs, including weeds, that provide
food and cover for wildlife. Examples are deervetch, wil-
doats, doveweed, soft chess, and deergrass. Major soil
properties that affect the growth of these plants are
depth of the root zone, texture of the surface layer,
availlable water capacity, wetness, surface stoniness, and
flood hazard. Soil temperature and soil moisture are also
considerations.

Hardwood trees and the associated woody understory
provide cover for wildlife and produce nuts or other fruit,
buds, catkins, twigs, bark, or foliage that wildiife eat.
Examples of native plants are oak, poplar, holly-leaf
cherry, madrone, alder, dogwood, blackberry, and bear-
clover. Examples of fruit-producing shrubs that are com-
mercially available and suitable for planting on soils rated
good are pyracantha, multiflora rose, toyon, and coton-
easter. Major soil properties that affect growth of hard-
wood trees and shrubs are depth of the root zone, avail-
able water capacity, and wetness.

Coniferous planis are cone-bearing trees, shrubs, or
ground cover plants that furnish habitat or supply food in
the form of browse, seeds, or fruitlike cones. Examples
are Digger pine, ponderosa pine, incense cedar, and fir.
Soll properties that have a major effect on the growth of
coniferous plants are depth of the root zone, available
water capacity, and wetness.

Shrubs are bushy woody plants that produce frui,
buds, twigs, bark, or foliage used by wildlife or that
provide cover and shade for some species of wildlife.
Examples are toyon, mountainmahogany, buckbrush,
snowberry, and coffeeberry. Major soil properties that
affect the growth of shrubs are depth of the root zone,
available water capacity, salinity, and moisture.

Wetland plants are annual and perennial wild herba-
ceous plants that grow on moist or wet sites, exclusive
of submerged or floating aquatics. They produce food or
cover for wildlife that use wetland as habitat. Examples
of wetland plants are smartweed, wild millet, arrowheads,
saltgrass, and nutgrass and rushes, sedges, and reeds.
Major soil properties affecting wetland plants are texture
of the surface layer, wetness, reaction, salinity, slope,
and surface stoniness.

Shallow water areas are bodies of water that have an
average depth of less than 5 feet and that are useful to
wildlife. They can be naturally wet areas, or they can be
created by dams or levees or by water-control structures
in marshes or streams. Examples are marshes, water-
fowl feeding areas, and ponds. Major soll properties af-
fecting shallow water areas are depth to bedrock, wet-
ness, surface stoniness, slope, and permeability. The
availability of a dependable water supply is important if
water areas are to be developed.

The kinds of wildlife habitat are briefly described in the
following paragraphs.

Openland habitat consists of cropland, pasture, mead-
ows, and areas that are overgrown with grasses, herbs,
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shrubs, and vines. These areas produce grain and seed
crops, grasses and legumes, and wild herbaceous
plants. The kinds of wildlife attracted to these areas
include California quail, pheasant, meadowlark, fieid
sparrow, cottontail, and skunk.

Woodland habitat consists of areas of hardwoods or
conifers, or a mixture of both, and associated grasses,
legumes, and wild herbaceous plants. Wildlife attracted
to these areas include wild turkey, blue grouse, mountatn
quail, thrushes, woodpeckers, squirrels, gray fox, rac-
coon, deer, and bear.

Wetland habitat consists of open, marshy or swampy,
shallow water areas where water-tolerant plants grow.
Some of the wildlife attracted to such areas are ducks,
geese, herons, shore birds, muskrat, mink, and beaver.

Rangeland habitat consists of areas of wild herba-
ceous plants and shrubs. Wildlife attracted to rangeland
include black-talled deer, coyote, red-tailed hawk, mead-
owlark, and horned lark.

Recreation

The soils of the survey area are rated in table 6 ac-
cording to imitations that affect their surtability for recre-
ation uses. The ratings are based on such restrictive soil
features as flooding, wetness, slope, and texture of the
surface layer. Not considered in these ratings, but impor-
tant in evaluating a site, are location and accessibility of
the area, size and shape of the area and its scenic
quality, the ability of the soil to support vegetation,
access to water, potential water impoundment sites
available, and either access to public sewerlines or ca-
pacity of the soil to absorb septic tank effluent. Soils
subject to flooding are Imited, in varying degree, for
recreation use by the duration and intensity of flooding
and the season when flooding occurs. Onsite assess-
ment of height, duration, intensity, and frequency of
flooding is essential in planning recreation facilities.

The degree of the Imitation of the soils is expressed
as shght, moderate, or severe. Slight means that the soil
properties are generally favorable and that the imitations
are minor and easlly overcome. Moderate means that
the limitations can be overcome or alleviated by plan-
ning, design, or special maintenance. Severe means that
soll 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 6 can be suppiemented by
information in other parts of this survey. Especially help-
ful are interpretations for septic tank absorption fields,
given In table 8, and interpretations for dwellings without
basements and for local roads and streets, given in table
7.

Camp areas require such site preparation as shaping
and leveling for tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
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ties and utility lines. Camp areas are subject to heavy
foot traffic and some vehicular iraffic. The best soils for
this use have mild slopes and are not wet or subject to
flooding during the period of use. The surface has few or
no stones or boulders, absorbs rainfall readily but re-
mains firm, and is not dusty when dry. Strong slopes and
stones or boulders can greatly increase the cost of con-
structing camping sites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for use as 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 will increase the cost
of shaping sites or of building access roads and parking
areas.

Playgrounds require solls 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 or boulders, is firm after rains,
and is not dusty when dry. If shaping is required to
obtain a uniform grade, the depth of the soil over bed-
rock or hardpan should be enough to allow necessary
grading.

Paths and trails for walking, horseback riding, bicy-
cling, and other uses should require little or no cutting
and filling. The best soils for this use are those that are
not wet, are firm after rains, are not dusty when dry, and
are not subject to flooding more than once during the
annual period of use. They should have moderate slopes
and have few or no stones or boulders on the surface.

Engineering

This section provides information about the use of
soils for building sites, sanitary facilities, construction ma-
terial, and water management. Among those who can
benefit from this information are engineers, landowners,
community planners, town and city managers, land de-
velopers, builders, contractors, and farmers and ranch-
ers.

The ratings in the engineering tables are based on test
data and estimated data in the “Soil properties” section.
The ratings were determined jointly by soil scientists and
engineers of the Soil Conservation Service using known
relationships between the soil properties and the behav-
ior of soils in various engineering uses.

Among the soil properties and site conditions identified
by a soll survey and used in determining the ratings in
this section were grain-size distribution, liquid limit, plas-
ticity index, soil reaction, depth to bedrock, hardness of
bedrock that is within 5 or 6 feet of the surface, soil
wetness, depth to a seasonal high water table, slope,
likelihood of flooding, natural soil structure or aggrega-
tion, in-place soil density, and geologic origin of the soil
material. Where pertinent, data about kinds of clay min-
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erals, mineralogy of the sand and silt fractions, and the
kind of absorbed cations were also considered.

On the basis of information assembled about soil prop-
erties, ranges of values can be e