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Preface

Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various lang uses and provide information about
the properties of the soils In the survey areas. Soll surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban ptanners,
community officials, engineers, developers, builders, and home buyers Also,
conservationists, teachers, students, and specialists (n recreation, waste disposal,
and pollution contro! can use the surveys to help them understand, protect, or enhance
the environment.

Various fand use regulations of Federal, State, and local governments may impose
special restrictions on {and use or land treatment Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users tdentify and reduce the effects of soil limitations on
various land uses The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although sail survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://soils.usda.gov/sqi/) and certain
conservation and engineering applications. For more detailed information, contact
your lecal USDA Service Center (http./offices. sc.egov usda gov/locator/app?
agency=nrcs) or your NRCS State Soil Scientist (http://soils. usda.gov/contact/
state_cffices/).

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

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodically Updated information is available
through the NRCS Soil Data Mart Web site or the NRCS Web Sotl Survey. The Soll
Data Mart is the data storage site for the official soil survey information.

The U S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religien, sexual
orientation, genetic information, politica! beliefs, reprisal, or because all ora part of an
individual's income is derived from any public assistance program. (Not ali prohibited
bases apply to all programs ) Persons with disabilities who require altermative means



for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDB). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-8410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soll scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage, the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural fayers, or herizons, in a soil The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRASs). MLRASs are geographically associated land resource units that share
common characteristics related to physicgraphy, geology, climate, water resources,
solls, biological resources, and land uses (USDA, 2006). Scil survey areas typically
consist of parts of one cr more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellanecus area is associated with a particular kind of
landform or with a2 segment of the landform. By observing the soils and misceilaneous
areas In the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, ar model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellanecus area at a specific location on the
landscape.

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

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

The abjective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape inte landforms or landform segments that have
similar use and management requirememnts. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting te the other components of
the map unit. The presence of minor components in @ map unit 1n no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas 1s planned, onsite investigation is
needed o define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soi! properties are made and recorded These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

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

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

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



Soil Map

The soil map section includes the soil map for the defined area of interest, a tist of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit
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MAP LEGEND
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MAP INFORMATION
Map Scale: 1:5,200if pnnted on A size (8.5" x 11") sheet.

The soil surveys that comprise your AQI were mapped at 1:24,000.

Warning; Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
solls that could have been shown at a more detailed scale.

Fiease rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  MNatural Rescurces Conservation Service
Web Soil Survey URL.  hitp:./Awebsoillsurvey.nres.usda.gov
Coordinate System: UTM Zone 10N NADS3

This preduct is generated from the USDA-MRCS cerified dala as of
the verslon date(s) listed below.

Sail Survey Area:  Sacramento County, Califormniz
Survey Area Data:  Version 11. Mar 19, 2012

Date(s) aenal images were photegraphed. §/25/2005

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundanes may be evident.
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Map Unit Legend

Sacramento County, California (CA067)

Map Unit Symbol Map Unit Name Acres In AOI Percent of AOI
194 Red Bluff-Urban land complex, 0to 5 percent slopes 00 0.1%
243 Xerolls, 30 to 70 percent slopes 151 67 2%
245 Xerorthents, dredge tailings, 2 to 50 percent slopes 6.7 29.8%
247 Water 0.7 3.0%
Totals for Area of Interest 22.5 100.0%

Map Unit Descriptions

The map untts delineated on the detailed soil maps in a soll survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined fimits for the properties of the solls. Onthe landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped witheut including areas of other taxonomic
classes. Conseqguently, every map unit 1Is made up of the soils or miscellaneous areas
for which it 1s named and some minor components that belong to taxonomic classes
other than those of the major soils

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

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

An identifying symbol precedes the map unit name i the map unit descriptions. Each
descripticn Includes general facts about the unit and gives important soil propenrties
and qualities.

Soils that have profiles that are almost alike make up a so/f series. Except for
differences in texture of the surface layer, all the soils of a series have major harizons
that are similar in composition, thickness, and arrangement.

Solls of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use On the basis of such
differences, a soil series is divided into soif phases. Most of the areas shown on the
detailed soll maps are phases of soil seres. The name of a soll phase commonly
indicates a feature that affects use or management For example, Alpha silt loam, O
to 2 percent slopes, 1s a phase of the Alpha series.

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

A complex consists of twe or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately onthe maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, O to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellzaneous areas that are shown as one unit on the maps. Because of presert or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soits or miscellaneous areas in @ mapped area are not uniform. An area can be
made up of only one ¢f the major scils or miscellanecus areas, or it can be made up
of all of them. Alpha and Beta soils, O to 2 percent slopes, is an example.

Soimne surveys include miscelfanecus areas. Such areas have little or no soil matenal
and support little or no vegetation. Rock outcrop is an example.

11



Custom Soil Resource Report

Sacramento County, California

194—Red Bluff-Urban land complex, 0 to § percent slopes

Map Unit Setting
Efevation: 200 to 800 feet
Mean annual precipitation: 30 inches
Mean annual air temperature: 63 degrees F
Frost-free period: 250 to 280 days

Map Unit Composition
Red biuff and similar soils* 50 percent
Urban land: 35 percent
Minor components: 15 percent

Description of Red Bluff

Setting
Landform: Terraces
Landform position (two-dimensional). Toeslope
Landform position (three-dimensional). Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Properties and qualities
Slope: 0 to & percent
Depth to restrictive feature: More than 80 inches
Drainage class. Well drained
Capacity of the most miting layer to transmit water (Ksaf): Moderately high {0.20 to
0.57 in/hr)
Depth to water table. More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity. Moderate (about 7.9 inches)

Interpretive groups
Land capabifity (nonirrigated)” 3e

Typical profile
0 to 8 inches: Loam
8 to 25 inches: Clay loam
25 to 43 inches. Clay loam
43 to 68 inches - Gravelly clay lcam

Description of Urban Land

Interpretive groups
Land capabifity (norimgated): 8

Typical profile
0 to 6 inches: Variable
Minor Components

Hicksville
Percent of map unit. 4 percent

12
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Redding
Percent of map unit. 4 percent

Xerorthents
Percent of map unit. 4 percent

Unnamed
Percent of map unit. 1 percent
Landform: Depressions

Hardpan below 40 inches
Percent of map unit: 1 percent

Steeper slopes, unnamed
Percent of map unit. 1 percent

243—Xerolls, 30 to 70 percent slopes

Map Unit Setting
Elevation. 500 to 2,500 feet
Mean annual precipitation: 18 to 20 inches
Mean annual air temperature: 61 degrees F
Frost-free period: 250 to 300 days

Map Unit Composition
Xerolls and simifar sois. S0 percent
Minor components: 10 percent

Description of Xerolls

Setting
Landform. Terraces
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Riser
Down-slope shape: Concave
Across-slope shape: Convex
Parent material. Colluvium derived from granite

Properties and qualities
Slope’ 30 to 70 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding. None
Available water capacity: Very low (about 0.0 inches)

Interpretive groups
Land capabifity (nonirrigated): 7e

13
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Typical profile
0 to 60 inches: Variable

Minor Components

Andregg
Percent of map unit. 2 percent

Auburn
Percent of map unit. 2 percent

Fiddyment
Percent of map unit. 2 percent

Kaseberg
Percent of map unit: 2 percent

Red bluff
Percent of map unit: 1 percent

Gentler slopes,, unnamed
Percent of map unit. 1 percent

245—Xerorthents, dredge tailings, 2 to 50 percent slopes

Map Unit Setting
Elevation. 80 to 400 feet
Mean annual precipitation: 18 to 20 inches
Mean annual air temperature: 61 degrees F
Frost-free period: 250 to 300 days

Map Unit Compeosition
Xerorthents, dreage tallings, and simiar soifs: 90 percent
Minor components: 10 percent

Description of Xerorthents, Dredge Tailings

Setting
Parent material. Mine spoil or earthy fili

Properties and qualities
Slope: 2 to 50 percent
Depth to restrictive feature: More than 80 inches
Drainage class Somewhat excessively drained
Capacity of the most limiting fayer to transmit water (Ksat): High to very high (5.95
to 18.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding. None
Avaifable water capacily: Very low (about 1.2 inches)

Interpretive groups
Land capabifity (nonirrigated)” 8s

14
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Typical profile
0 to 60 inches: Fragmental material

Minor Components

Natomas
Percent of map unit. 2 percent

Red bluff
Percent of map unit. 2 percent

Rossmoor
Percent of map unit. 2 percent

Riverwash
Percent of map unit: 1 percent
Landform. Channels

Slickens
Percent of map unit. 1 percent
Landform. Depressions

Xeroftuvents
Percent of map unit. 1 percent
Landform. Flood plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional). Tread

Redding
Percent of map unit. 1 percent

247—Water

Map Unit Composition
Water. 100 percent

15



Soil Information for All Uses

Soil Reports

The Soil Repoarts section includes various formatted tabular and narrative reports
(tables) containing data for each selected soil map unit and each component of each
unit. No aggregation of data has occurred as is done In reports in the Soll Properies
and Qualities and Suitabilities and Limitations sections.

The reports contain soll interpretive information as well as basic soll properties and
gualities. A description of each report (table) is included.

Water Features

This folder contains tabular reports that present soil hydrology information. The reports
(tables) include all selected map units and components for each map unit. Water
Features include ponding frequency, flooding frequency, ang depth to water table.

Water Features

This table gives estimates of various soil water features. The estimates are used in
land use planning that involves engineering considerations.

Hydrologic soil groups are based on estimates of runoff potential. Soils are assigned
to one of four groups according to the rate of water infiltration when the soils are not
protected by vegetation, are thoroughly wet, and receive precipitation from long-
duration storms.

The four hydrologic soil groups are:

Group A. Sails having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These consist
chiefly of moderately deep or deep, moderately well drained or well drained solls that
have moderately fine texture to moderately coarse texture These soils have a
moderate rate of water transmission.

Group C. Soils having a slow Infiltration rate when thoroughty wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or soils
of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

16
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Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet These consist chiefly of clays that have a high shrink-swell potertial,
soils that have a high water table, soils that have a claypan or clay layer at or near the
surface, and soils that are shallow over nearly impervious material. These soils have
a very slow rate of water transmission.

If a scif is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is for
drained areas and the second is for undrained areas.

Surface runoff refers to the loss of water from an area by flow over the land surface.
Surface runoff classes are based on slope, climate, and vegetative cover. The concept
indicates relative runoff for very specific conditions. It is assumed that the surface of
the soil is bare and that the retention of surface water resulting from irregularities in
the ground surface is minimal. The classes are negligible, very low, low, medium, high,
and very high.

The monthsinthe table indicate the portion of the year in which a water table, ponding,
and/or flooding is most likely to be a concern.

Water table refers to a saturated zone in the soil. The water features table indicates,
by month, depth to the top (upper limif) and base (fower limit) of the saturated zone In
most years. Estimates of the upper and lower limits are based mainly on ebservations
of the water table at selected sites and on evidence of a saturated zone, namely
grayish colors or mottles (redoximorphic features) in the soll. A saturated zone that
lasts for less than a month is not considered a water table.

Ponding is standing water in a closed depression. Unless a drainage system 1s
installed, the water is removed only by percolaticn, transpiraticn, or evaporation. The
table indicates surface water depth and the guration and frequency of ponding.
Duration 1s expressed as very brief if less than 2 days, brief If 2 to 7 days, long f 7 to
30 days, and very fong it more than 30 days. Frequency is expressed as none, rare,
occasional, and frequent None means that ponding is not probable; rare that it is
unhkely but possible under unusual weather conditions (the chance of ponding 1s
nearly C percent to 5 percent in any year); cccasional that it occurs, on the average,
once or less in 2 years (the chance of ponding is 5 to 50 percent in any year); and
frequent that it occurs, on the average, more than once in 2 years (the chance of
ponding is more than 50 percent in any year).

Flooding is the temporary inundation of an area caused by overflowing streams, by
runoff from adjacent slopes, or by tides. Water standing for short periods after rainfall
or snowmelt is not considered flooding, and water standing in swamps and marshes
is considered ponding rather than flooding.

Duration and frequency are estimated. Duration is expressed as extremely briefif 0.1
hour to 4 hours, very briefif 4 hours to 2 days, brief if 2 to 7 days, long if 7 to 30 days,
and very long if more than 30 days. Frequency is expressed as none, very rare, rare,
occasional, frequent, and very frequent. None means that flooding is not probable;
very rare that it is very unlikely but possible under extremely unusual weather
conditions (the chance of flooding s less than 1 percent in any year), rare that it is
unlikely but possible under unusual weather conditions (the chance of flooding is 1 to
5 percent in any year); occasional that it occurs infrequently under normal weather
conditions (the chance of flooding is 5 to 50 percent in any year); frequent that it is
likely to cocur often under normal weather conditions (the chance of flcoding is more
than 50 percent in any year but is less than 50 percent in all months in any year); and
very frequent that it is likely to occur very often under normal weather conditions (the
chance of flooding is more than 50 percent in all months of any year).
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The information is based on evidence in the soll profile, namely thin strata of gravel,
sand, silt, or clay deposited by floodwater; irreqular decrease in organic matter content
with increasing depth, and little or no horizon development.

Also considered are local information about the extent and levels of flooding and the
relation of each scil on the landscape to historic floods. Information on the extent of
flooding based on sail data is less specific than that provided by detailed engineering
surveys that delineate flood-prone areas at specific flocd frequency levels.

18



Custom Soil Resource Report

Water Features— Sacramente County, California

Map unit symbol and sail Hydrolagic Surface Month Water table Ponding Floading
namse qroup runoff
Upper limit | Lower limit Surface Duratlon Freguency Duratlon Frequency
depth
Ft Ft Ft
194—Red Bluff-Urban land
complex, 0 to 5 percent
slapes
Red bluff C Medium Jan-Dec — — — None — —
Urban land — — Jan-Dec — — — None — —
243—Xerolls, 30 to 70
percent slopas
Xerdlls — |— Jan-Dec — — — None — —
245—Xerorthents, dredge I I
tailings, 210 50 percent
slopes
Xerorthents, dredge tailngs | A ‘Low Jan-Dec — — — | None — —
247—\Water
Waler — Very high Jan-Dec — — — None — —

19
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