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SOIL AND MATERIAL
TESTING AND INSPECTIONS

September 8, 2022 Job No.: 22-247

Mr. Michael Jenkinson, PE
The AES Corporation

282 Century Place, Suite 2000
Louisville, CO 80027

Subject: Geotechnical Infiltration Investigation Report for the Proposed Double Butte
Battery Energy Storage Systems Located in the Vicinity of Matthews Road
and Palomar Road, Menifee, Riverside County, CA
APN 331190010, 011, 014, 017, 047, 056, 060

Dear Mr. Jenkinson:

Presented herewith in is our Geotechnical Engineering Report for the subject project. Our
work was performed in accordance with the scope of work outlined in our original proposal
dated June 20, 2022.

This report presents the results of our field investigation, laboratory testing, along with our
engineering judgment, opinions, conclusions, and recommendations pertaining to the
proposed development.

It has been a pleasure to be of service to you on this project. Should you have any questions
regarding the contents of this report, or should you require additional information, please
contact the undersigned at (661) 273-9078.

Respectfully submitted,

BRUIN GEOTECHNICAL SERVICES, INC.
C079729
Exp. 9-30-22
Ryan D. Duke, P.E.
RDD/mes

BRUIN GEOTECHNICAL SERVICES, INC.
44732 Yucca Avenue Lancaster, California 93534
Tel (661) 273-9078 www.bruingsi.net












Vicinity Map

N.T.S.

= Denotes approximate parcel boundary
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Test Location Map
N.T.S.

Bl - Denotes Approximate Boring (B) or Test Hole (TH) Location
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BRUIN GEOTECHNICAL SERVICES, INC.
GEOTECHNICAL REPORTS | MATERIALTESTING | CONSTRUCTION INSPECTION

SOIL CLASSIFICATION KEY
MAJOR DIVISIONS SYMBOL TYPICAL NAMES

GW Well graded gravels, gravel-sand mixtures
Clean gravels with
Gravels little or no fines
GP Poorly graded gravels, gravel-sand mixtures

More than half

v L
.i‘ coarse-fraction is GM Silty gravels, poorly graded gravel-sand-silt
& largerthan No. 4 mixtures
»w O . . Gravel with over
= N sieve size .
o 12% fines
g c GC Clayey gravels, poorly graded gravel-sand-
g 5 clay mixtures
©
29 SW Well graded sands, gravelly sands
S —
8 o Clean sands with
(]
v E Sands little or no fines
o
© SP Poorly graded sands, gravelly sands
Q More than half
coarse-fraction is M Silty sands, poorly graded sand-silt
smaller than No. 4 mixtures
sieve size Sands WI-th over
12% fines
SC Clayey sands, poorly graded sand-clay
mixtures
ML Inorganic silts, rock flour, clayey silts
v .
3 Silts and Clays
5 cL Inorganic clays of low to medium plasticity,
8 o sandy clays, silty clays
PN Liquid limit less than 50
E S oL Organic clays and organic silty clays of low
g E= plasticity
=R,
[
o £ Inorganic silts, micaceous or diatomaceous
2 7 MH . . . -
e v fine sandy/silty soils, elastic silts
it O B
€ Silts and Clays
5 CH Inorganic clays with high plasticity, fat
°\° . . ] CIayS
Q Liquid limit greater than 50
OH Organic clays of medium to high plasticity,
organic silts
Highly Organic Soils Pt Peat and other highly organic soils

CLASSIFICATION SYSTEM BASED ON THE UNIFIED SOIL CLASSIFICATION SYSTEM

44732 Yucca Avenue Lancaster, California 93534

Tel (661) 273-9078 Sheet 1 of 2 www.bruingsi.net



Excavation Log Key

= X
oo c e oo €
[9) S o g © (9] o
< = (%] P = ; =
+ Q Q 5] . L. © @© o Y= <
2 £ A e Material Description 54 2 = 8 9
a © o] % L -7 O c g
L] = 5 U m 2 [
G gz > 2
a =
1 2 3 4 5 6 7 8
COLUMN DESCRIPTIONS
1 Depth in feet below the ground 5 Description of the material encountered. May include
surface consistency, moisture, color, and other descriptors
2 Sampling Method 6 Number of blows to advance driven sampler one foot (or
see "symbols" below distance shown) beyond seating interval

7 Dry weight per unit volume of soil sample measured in

3 USCS symbol
laboratory units in pounds per cubic foot

4 Graphic depiction of the g Water content of the sample expressed as a percentage of
subsurface material the dry weight of the sample
ABBREVIATIONS
DIST = Disturbed Sample N/A = Not Analyzed
N/R = No Recovery
CHEM = Chemical Test

SAMPLING METHOD SYMBOLS

Hand Sample
Bulk Sample

Grab Sample

GENERAL NOTES
1. Soil classifications are based on the Unified Soil Classification System. Descriptions and stratum lines are
interpretive, and actual lithologic changes may be gradual. Field descriptions may have been modified to reflect
results of lab tests.

2. Descriptions on these logs apply only at the specific boring locations and at the time the borings were
advanced. They are not warranted to be representative of subsurface conditions at other locations or times.

44732 Yucca Avenue Sheet 2 of 2 Lancaster, California 93534
Tel (661) 273-9078 www.bruingsi.net






Client:

Project Number:

Project Location:

Depth

5

10'

15'

20

25'

30

Date(s) drilled ~ 7/15/2022

Drilling
Contractor

GP Drilling
Drilling Method  Hollow Stem Auger
Drill Rig Type CME 75

Drill Bit Size/Type 8"

Sampling
Method(s) ss
AES - Double Butte BESS Groundwater None Encountered
22-247 Borehole Backfill Native/ Cuttings
Menifee, CA Hammer Data 1404#, 30" drop
2 8 £ w . L
E g3 & 8 Material Description
(%3 Q
SM Brown silty fine to medium sand
Medium dense, dry
SM Orange brown silty fine to medium sand w/ clay (cemented)
Medium dense, moist
SM Brown silty fine to medium sand w/ clay
Very dense, moist
SM Dark yellowish brown silty fine to medium sand w/ clay binder
Very dense, moist
SM Brown silty fine to medium sand
Very dense, moist
SC Brown clayey fine to medium sand w/ silt (cemented)
Medium dense, very moist
SM Brown silty fine to medium sand w/ clay

Very dense, very moist

Boring terminated @ 20' bgs
No groundwater

No caving

LOG OF BORING 8

Logged By:

Checked By:

Total Depth of
Borehole

Boring Location:

Notes:

Page 1 of 1
AM
MS
20' BGS
See Figure 2
Q5 0
8&=
18-20
12-30
50/6"
50/4"
32-50/6"
20-39
23-50/6"

Dry Unit
Weight pcf

117.2

102.9

110.1

110.8

123.9

114.6

112.3

Water
Content %

10.1

8.0

8.9

9.6

14.0



BRUIN GEOTECHNICAL SERVICES, INC.
GEOTECHNICAL REPORTS | MATERIALTESTING | CONSTRUCTION INSPECTION

SOIL CLASSIFICATION KEY
MAJOR DIVISIONS SYMBOL TYPICAL NAMES

GW Well graded gravels, gravel-sand mixtures
Clean gravels with
Gravels little or no fines
GP Poorly graded gravels, gravel-sand mixtures

More than half

v L
.i‘ coarse-fraction is GM Silty gravels, poorly graded gravel-sand-silt
& largerthan No. 4 mixtures
»w O . . Gravel with over
= N sieve size .
o 12% fines
g c GC Clayey gravels, poorly graded gravel-sand-
g 5 clay mixtures
©
29 SW Well graded sands, gravelly sands
S —
8 o Clean sands with
(]
v E Sands little or no fines
o
© SP Poorly graded sands, gravelly sands
Q More than half
coarse-fraction is M Silty sands, poorly graded sand-silt
smaller than No. 4 mixtures
sieve size Sands WI-th over
12% fines
SC Clayey sands, poorly graded sand-clay
mixtures
ML Inorganic silts, rock flour, clayey silts
v .
3 Silts and Clays
5 cL Inorganic clays of low to medium plasticity,
8 o sandy clays, silty clays
PN Liquid limit less than 50
E S oL Organic clays and organic silty clays of low
g E= plasticity
=R,
[
o £ Inorganic silts, micaceous or diatomaceous
2 7 MH . . . -
e v fine sandy/silty soils, elastic silts
it O B
€ Silts and Clays
5 CH Inorganic clays with high plasticity, fat
°\° . . ] CIayS
Q Liquid limit greater than 50
OH Organic clays of medium to high plasticity,
organic silts
Highly Organic Soils Pt Peat and other highly organic soils

CLASSIFICATION SYSTEM BASED ON THE UNIFIED SOIL CLASSIFICATION SYSTEM

44732 Yucca Avenue Sheet 1 of 2 Lancaster, California 93534

Tel (661) 273-9078 www.bruingsi.net



Boring Log Key

Sheet 2 of 2
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o g = Material Description S g g =3 S
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COLUMN DESCRIPTIONS

Depth in feet below the ground

1 5 Description of the material encountered. May include
surface consistency, moisture, color, and other descriptors
2 Sampling Method g Number of blows to advance driven sampler one foot (or
see "symbols" below distance shown) beyond seating interval
3 USCS symbol 7 Dry weight per unit volume of soil sample measured in
laboratory units in pounds per cubic foot
a Graphic depiction of the g  Water content of the sample expressed as a percentage of
subsurface material the dry weight of the sample
ABBREVIATIONS
DIST = Disturbed Sample N/A = NotAnalyzed
N/R = No Recovery
CHEM = Chemical Test

SAMPLING METHOD SYMBOLS

California Split Spoon (CSS)

Standard Penetration Test (SPT)

Bulk Sample

Grab Sample

GENERAL NOTES
1. Soil classifications are based on the Unified Soil Classification System. Descriptions and stratum lines are
interpretive, and actual lithologic changes may be gradual. Field descriptions may have been modified to reflect
results of lab tests.

2. Descriptions on these logs apply only at the specific boring locations and at the time the borings were
advanced. They are not warranted to be representative of subsurface conditions at other locations or times.

44732 Yucca Avenue Sheet 2 of 2 Lancaster, California 93534
Tel (661) 273-9078 www.bruingsi.net












Bruin Geotechnical Services, Inc.
44732 Yucca Avenue

Lancaster, CA 93534

661-273-9078

Infiltration Basin Percolation Test ASTM D 3385
Double Ring Infiltrometer

DATA CALCULATIONS (INNER RING):

SURFACE AREA OF PERCOLATION
TEST HOLE STABILIZED FLOW RATE
NO. DIA. RADIUS, HEIGHT, SURFACE RAW INFIL.
[GAL/HR] [CF/HR] [FT] [FT] [FT] AREA, [SF]  RATE [FT/HR]
1 0.035 0.005 1.04 0.52 0.48 0.85 0.005
2 0.050 0.007 1.04 0.52 0.48 0.85 0.008

REDUCTION FACTORS:

RIVERSIDE COUNTY REQUIRED RF
REDUCTION FACTOR 3

DESIGN INFILTRATION RATE:

CALC. DESIGN MIN. INFIL. CRITERIA
INFILTRATION RATE RATE MET?
FT/HR IN/HR [IN/HR] 0.0658825
0.002 0.022 0.85 NO
0.003 0.063 0.85

ASTM D 3385 Bruin Geotechnical Services, Inc. bruingsi.net
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Incremental Infiltration, in/hr
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Preface

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

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land 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 identify 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 soil 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://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil 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 installations.

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 Web Soil Survey, the site for 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, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require


http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
https://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951

alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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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. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed 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 (MLRAs). MLRAs are geographically associated land resource units that

share common characteristics related to physiography, geology, climate, water

resources, soils, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or 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 miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.

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

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

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. 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 to the other components
of the map unit. The presence of minor components in a map unit in 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 is planned, onsite
investigation is needed to 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 soil 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 soll
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 soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior 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 levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

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

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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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 list 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 INFORMATION

The soil surveys that comprise your AOI were mapped at
1:15,800.

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 soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Western Riverside Area, California
Survey Area Data: Version 14, Sep 13, 2021

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: May 25, 2019—Jun
25,2019

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 boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

EnC2 Exeter sandy loam, 2 to 8 72.2 70.0%
percent slopes, eroded

EpC2 Exeter sandy loam, deep, 2 to 8 9.6 9.3%
percent slopes, eroded

GyC2 Greenfield sandy loam, 2 to 8 12.3 11.9%
percent slopes, eroded

MmB Monserate sandy loam, 0 to 5 3.1 3.0%
percent slopes

MnD2 Monserate sandy loam, shallow, 5.5 5.3%
5 to 15 percent slopes,
eroded

RaB2 Ramona sandy loam, 2 to 5 0.5 0.5%

percent slopes, eroded

Totals for Area of Interest 103.1 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil 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 limits for the properties of the soils. On the
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 without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some 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 mentioned in a
particular map unit description. Other minor 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 identified 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
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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 in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If 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 in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

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

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is 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 two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
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 soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

12
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Western Riverside Area, California

EnC2—Exeter sandy loam, 2 to 8 percent slopes, eroded

Map Unit Setting
National map unit symbol: hcth
Elevation: 20 to 700 feet
Mean annual precipitation: 7 to 20 inches
Mean annual air temperature: 61 to 64 degrees F
Frost-free period: 250 to 300 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Exeter and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Exeter

Setting
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite

Typical profile
H1 -0 to 16 inches: sandy loam
H2 - 16 to 37 inches: sandy clay loam
H3 - 37 to 50 inches: indurated
H4 - 50 to 60 inches: stratified sandy loam to silt loam

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: 20 to 40 inches to duripan
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 1 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 5.3 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Ecological site: RO19XD029CA - LOAMY
Hydric soil rating: No

13
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Minor Components

Ramona
Percent of map unit: 5 percent
Hydric soil rating: No

Monserate
Percent of map unit: 5 percent
Hydric soil rating: No

Greenfield
Percent of map unit: 5 percent
Hydric soil rating: No

EpC2—Exeter sandy loam, deep, 2 to 8 percent slopes, eroded

Map Unit Setting
National map unit symbol: hctl
Elevation: 300 to 700 feet
Mean annual precipitation: 7 to 15 inches
Mean annual air temperature: 64 degrees F
Frost-free period: 250 to 300 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Exeter and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Exeter

Setting
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite

Typical profile
H1 - 0to 16 inches: sandy loam
H2 - 16 to 37 inches: sandy clay loam
H3 - 37 to 50 inches: indurated
H4 - 50 to 60 inches: stratified sandy loam to silt loam

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: 35 to 60 inches to duripan
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00
in/hr)
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Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum content: 1 percent

Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 5.3 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Ecological site: RO19XD029CA - LOAMY
Hydric soil rating: No

Minor Components

Ramona
Percent of map unit: 5 percent
Hydric soil rating: No

Monserate
Percent of map unit: 5 percent
Hydric soil rating: No

Greenfield
Percent of map unit: 5 percent
Hydric soil rating: No

GyC2—Greenfield sandy loam, 2 to 8 percent slopes, eroded

Map Unit Setting
National map unit symbol: hcvw
Elevation: 100 to 3,500 feet
Mean annual precipitation: 9 to 20 inches
Mean annual air temperature: 63 degrees F
Frost-free period: 200 to 300 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Greenfield and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Greenfield

Setting
Landform: Terraces, alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite
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Typical profile
H1 - 0to 26 inches: sandy loam
H2 - 26 to 43 inches: fine sandy loam
H3 - 43 to 60 inches: loam
H4 - 60 to 72 inches: stratified loamy sand to sandy loam

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 8.3 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: A
Ecological site: RO19XD029CA - LOAMY
Hydric soil rating: No

Minor Components

Hanford
Percent of map unit: 3 percent
Hydric soil rating: No

Pachappa
Percent of map unit: 3 percent
Hydric soil rating: No

Arlington
Percent of map unit: 3 percent
Hydric soil rating: No

Unnamed
Percent of map unit: 3 percent
Hydric soil rating: No

Ramona
Percent of map unit: 3 percent
Hydric soil rating: No

MmB—Monserate sandy loam, 0 to 5 percent slopes

Map Unit Setting
National map unit symbol: hcx4
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Elevation: 700 to 2,500 feet

Mean annual precipitation: 10 to 18 inches

Mean annual air temperature: 63 to 64 degrees F
Frost-free period: 220 to 280 days

Farmland classification: Farmland of statewide importance

Map Unit Composition
Monserate and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Monserate

Setting
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite

Typical profile
H1 - 0to 10 inches: sandy loam
H2 - 10 to 28 inches: sandy clay loam
H3 - 28 to 45 inches: indurated
H4 - 45 to 57 inches: cemented
H5 - 57 to 70 inches: loamy coarse sand

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: 20 to 39 inches to duripan
Drainage class: Well drained
Runoff class: Medium

Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.1 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Ecological site: R019XD029CA - LOAMY
Hydric soil rating: No

Minor Components

Greenfield
Percent of map unit: 5 percent
Hydric soil rating: No

Tujunga
Percent of map unit: 5 percent
Hydric soil rating: No

Hanford
Percent of map unit: 5 percent
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Hydric soil rating: No

MnD2—Monserate sandy loam, shallow, 5 to 15 percent slopes, eroded

Map Unit Setting
National map unit symbol: hcx8
Elevation: 700 to 2,500 feet
Mean annual precipitation: 10 to 18 inches
Mean annual air temperature: 63 to 64 degrees F
Frost-free period: 220 to 280 days
Farmland classification: Not prime farmland

Map Unit Composition
Monserate and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Monserate

Setting
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite

Typical profile
H1 - 0to 10 inches: sandy loam
H2 - 10 to 18 inches: sandy clay loam
H3 - 18 to 45 inches: indurated
H4 - 45 to 57 inches: cemented
H5 - 57 to 70 inches: loamy coarse sand

Properties and qualities
Slope: 5 to 15 percent
Depth to restrictive feature: 10 to 20 inches to duripan
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Very low (about 2.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: D
Ecological site: RO19XD060CA - SHALLOW LOAMY (1975)
Hydric soil rating: No
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Minor Components

Tujunga
Percent of map unit: 5 percent
Hydric soil rating: No

Hanford
Percent of map unit: 5 percent
Hydric soil rating: No

Greenfield
Percent of map unit: 5 percent
Hydric soil rating: No

RaB2—Ramona sandy loam, 2 to 5 percent slopes, eroded

Map Unit Setting
National map unit symbol: hcy5
Elevation: 250 to 3,500 feet
Mean annual precipitation: 10 to 20 inches
Mean annual air temperature: 63 degrees F
Frost-free period: 230 to 320 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Ramona and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ramona

Setting
Landform: Terraces, alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite

Typical profile
H1 - 0 to 14 inches: sandy loam
H2 - 14 to 23 inches: fine sandy loam
H3 - 23 to 68 inches: sandy clay loam
H4 - 68 to 74 inches: gravelly sandy loam

Properties and qualities
Slope: 2 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
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Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum content: 1 percent

Available water supply, 0 to 60 inches: Moderate (about 8.1 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Ecological site: R0O19XD029CA - LOAMY
Hydric soil rating: No

Minor Components

Hanford
Percent of map unit: 4 percent
Hydric soil rating: No

Arlington
Percent of map unit: 4 percent
Hydric soil rating: No

Greenfield
Percent of map unit: 4 percent
Hydric soil rating: No

Tujunga
Percent of map unit: 3 percent
Hydric soil rating: No
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Soil Information for All Uses

Soil Properties and Qualities

The Soil Properties and Qualities section includes various soil properties and
qualities displayed as thematic maps with a summary table for the soil map units in
the selected area of interest. A single value or rating for each map unit is generated
by aggregating the interpretive ratings of individual map unit components. This
aggregation process is defined for each property or quality.

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly
measured, but are inferred from observations of dynamic conditions and from soil
properties. Example soil qualities include natural drainage, and frost action. Soil
features are attributes that are not directly part of the soil. Example soil features
include slope and depth to restrictive layer. These features can greatly impact the
use and management of the soil.

Hydrologic Soil Group

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 soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

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

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.
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Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell

potential, soils that have a high water table, soils that have a claypan or clay layer at
or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil 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. Only the soils that in their
natural condition are in group D are assigned to dual classes.
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MAP LEGEND
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Water Features
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:15,800.

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 soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

Western Riverside Area, California
Version 14, Sep 13, 2021

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: May 25, 2019—Jun
25,2019

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 boundaries may be evident.



Table—Hydrologic Soil Group

Map unit symbol
EnC2

EpC2

GyC2

MmB

MnD2

RaB2

Custom Soil Resource Report

Map unit name

Exeter sandy loam, 2 to

8 percent slopes,
eroded

Exeter sandy loam,
deep, 2 to 8 percent
slopes, eroded

Greenfield sandy loam, 2

to 8 percent slopes,
eroded

Monserate sandy loam, 0

to 5 percent slopes

Monserate sandy loam,

shallow, 5to 15

percent slopes, eroded

Ramona sandy loam, 2
to 5 percent slopes,
eroded

Totals for Area of Interest

Rating Options—Hydrologic Soil Group

>

@)

Rating

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher
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Acres in AOI
72.2

9.6

12.3

3.1

5.5

0.5

103.1

Percent of AOI
70.0%

9.3%

11.9%

3.0%

5.3%

0.5%

100.0%
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