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Section 1 - Introduction:

1.1. Location

The Project Owner is VVLIG Holdings, LLC, 9040 Leslie Street, Suite 7, Richmond Hill,
ON L4B 3M4. The Hydrology Study is prepared by David Evans and Associates 18484
Outer Highway 18 North, Suite 225, Apple Valley, CA 92307 Phone No. (760) 524-

9100.

The Project site is located within the Town of Apple Valley, South of Cordova Road,
West of Navajo Road, East of Dachshund Avenue and North of the logical extension of

Shepard Road.
APN No. 0463-213-05, 06, 07, 08, & 09; 0463-213-33,
Latitude 34d 36m 22s, Longitude -117d 11m 35s.

Location map
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1.2 Property Description:

1.2.1. Gross Land Acreage: 88.6 Acres, Net Land 85.3 Acres. A large warehouse type
building is proposed as shown on the Developed Hydrology Exhibit in Appendix A.

1.2.2. The proposed Project site is vacant. The largest portion of the Project site slopes
from east to west toward the unimproved Bell Mountain Wash at an approximate slope of
2.3% and consists of multiple flow paths, ridges, and sparse native desert plants.

The southerly portion of the Project site, consisting of approximately 18.5 acres, is within
the Walmart distribution site offsite watershed and flows south westerly towards Johnson
Road where its confluence with AVMPD (Apple Valley Masterplan of Drainage) line E-
04, flows thru the Walmart Distribution Center south of Johnson Road and then flows
south towards a dry lakebed south of the Apple Valley Airport.

1.2.3. The Project consists of a large warehouse building. The building covers
approximately 32 acres with adjoining areas to include loading docks, parking lots, drive
aisles, drainage improvements and landscaping. The site will be graded into one large
pad area for the building and storm water from the paved/roof areas of the site will be
picked up in catch basins and conveyed to detention basins or underground infiltration
basin systems. Overflows will drain to storm drain or channels that will also intercept
and convey the offsite flows around the building site to existing flow lines. The Project
is a Regulated Project and will require a WQMP.

1.2.4 A portion of the offsite flows are proposed to be intercepted in Navajo Road and
conveyed in a storm drain in Cordova Road similar to its existing flowline. The rest of
the offsite flows will also be captured in Navajo Road conveyed south to a detention
basin and outlet into the respective natural drainage course. The southerly portion of the
offsite drainage will also drain to a detention basin.

1.2.5. The Project site lies northeast of the Mojave River and easterly of the Bell
Mountain Wash, east of the I-15 Freeway. Approximately 66.8 acres of the Project site
flows west to the Bell Mountain Wash and the Bell Mountain Wash flows southwest to
the Mojave river, Upper Narrows to Lower Narrows, approximately 7.5 miles south of
the Project site. The remaining 18.5 acres flows south toward a dry lakebed as described
above in section 1.2.2. The entire site lies within an “D” Zone, “areas in which flood
hazards are undetermined, but possible.” Flood Insurance Rate Map (FIRM) No.
06071C5830H, Map revised August 28, 2008. This panel is not printed.

1.2.6. The receiving Water for 66.8 acres is the Mojave River, southwest of the Project
site and the remaining 18.5 acres flows to a dry lakebed south of the Apple Valley
Airport. Reference is made to the AVMPD. Excerpts can be found in Appendix B.
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2.2,

Table of Results

Unit Hydrograph results

Condition | Area 10-yr Qp 10-yr 100-yr Qp | 100-yr
ID (cfs) Volume (cfs) Volume
(Ac ft/cf) (Ac ft/cf)

Existing 35.2 2.9831 99.5 15.5735
condition
Developed A 89.13 12.6573 163.63 21.5546
condition
Difference 53.93 9.6742/421,408 64.13 5.9811/260,537
Mitigated 4.77 19.12/833,071 4.77 19.12/833,071
Rational method results existing condition
Area ID Q10 (cfs Time of Q100 cfs Time of

concentration concentration

(min) 10-yr (min) 100-yr
A 5.7 27.35 13.0 25.597
B 7.2 29.22 121.9 26.29
D 6.7 38.61 26.3 32.77
E 4.2 19.83 10.2 19.83
F 4.6 28.75 13.6 26.68
G 4.6 50.6 17.9 41.48
H 8.0 34.24 24.4 30.2
Total 41.0 50.6 277.30 41.48
Rational method results developed condition
Area ID Q10 (cfs Time of Q100 cfs Time of Comments

concentration concentration

(min) 10-yr (min) 100-yr
A 60.7 11.55 114.63 10.98 Underground basin
B 35.8 12.13 69.38 11.14 Basin A
C 17.36 15.97 32.62 15.44 Basin B/C
D 17.03 7.89 32.41 7.34 Basin C
Total 130.89 15.97 249.04 15.44
Summary

The largest volume difference of predevelopment vs post development volume is the
Q10, 24 hour, of 421,408 cubic feet as can been seen in the first Unit Hydrograph table
above and that is the minimum retention required for this project The Town of Apple
Valley requires not to exceed 90% of the pre-development volume, for the Q 100, 24
hour storm event, and 95% of the pre-developed volume in the Q10, 24-hour storm event,
however, in this case, the Q10 post vs pre development volume is larger and will be the
design volume mitigation used in this report.

P:V/ VVLI0000-0001/0600/0670report/hydrology/Cordova site/narrative




The site will use one underground Contech infiltration systems and three above ground
basins to capture the DCV and mitigate Hydromodification caused by the development
ranging in size from 146,950 cubic feet to 408,010 cubic feet for a total of 833,071 cubic
feet of storage and infiltration. Basin routing, infiltration and storage also mitigate Qpeak
to below its existing Qpeak as seen in unit hydrograph table above, as well as the time of
concentration (TC). This will also comply with the proposed mitigation in the Project’s
WQMP.

2.3. Drainage Maps

See Appendix B for the pre and post drainage maps.
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Section 3 Proposed Drainage Design Concept:

3.1. Town of Apple Valley Drainage management guidelines.
The City’s guidelines are to analyze the 10-year and 100-year storm events for 1 hour
(rational method) and 24-hour durations (unit hydrograph). Then demonstrate the project
will not exceed 90% of the pre-development runoff for the 100-year storm event and 5%
of the 10-year storm event.. See section 2.2 Table of Results, and the following

summary.

3.2. Stormwater Storage Provisions
The Project site proposes to use one proprietary Contech underground

infiltration/retention systems and three above ground retention basins. The site proposes
the following as to stormwater storage/retention.

Drainage Area Required DCV* Minimum Provided
(CF) detention/infiltration | detention/infiltration
(CF) system (CF)
DA-A1 80,095 164,595 UG basin 278,111 UG basin
DA-A2 47,798 66,972 146,950
DA-A3 65,103 164,951 408,010
Total 192,993 396,518 833,071

*Values from the WQMP report.

The total volume of retention and infiltration provided is 833,071 CF for the Project site

drainage areas.
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NOAA Atlas 14, Volume 6, Version 2
Location name: Apple Valley, California, USA*
Latitude: 34.6061°, Longitude: -117.1927°

Elevation: 3081.73 ft**
* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PE_graphical | Maps_&_aerials

PF tabul

ar

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Average recurrence interval (years)

Duration
| 1 || 2 || 5 || 10 | 25 || 5 || 100 | 200 | 500 | 1000 |
5-min 0.083 0.116 0.163 0.203 0.261 0.309 0.360 0.416 0.496 0.562
(0.068-0.101)||(0.096-0.143) [(0.134-0.200)||(0.165-0.252) [(0.206-0.335)|(0.239-0.405) [(0.271-0.483) ||(0.305-0.573) [(0.349-0.712) ||(0.383-0.835)
10-min || 0-118 0.166 0.233 0.291 0.375 0.443 0.516 0.596 0.711 0.806
(0.098-0.145)|/(0.137-0.204) [(0.191-0.287)|(0.237-0.361) [(0.295-0.480) | (0.342-0.580) [(0.389-0.692) ||(0.437-0.821) || (0.500-1.02) || (0.548-1.20)
15-min 0.143 0.201 0.282 0.352 0.453 0.536 0.624 0.721 0.860 0.975
(0.118-0.176){|(0.166-0.247) |[(0.232-0.347) ((0.287-0.437)||(0.357-0.581) ||(0.414-0.701)||(0.471-0.837)||(0.529-0.993) || (0.605-1.23) || (0.663-1.45)
30-min 0.196 0.276 0.387 0.483 0.621 0.734 0.856 0.988 1.18 1.34
(0.162-0.241)||(0.227-0.339)(0.317-0.476) |(0.393-0.599)|((0.489-0.796)||(0.567-0.961) || (0.645-1.15) || (0.724-1.36) || (0.830-1.69) || (0.909-1.98)
60-min 0.248 0.348 0.488 0.609 0.784 0.927 1.08 1.25 1.49 1.69
(0.204-0.304)||(0.286-0.428) [(0.401-0.601)||(0.496-0.756) | (0.617-1.00) || (0.715-1.21) || (0.814-1.45) || (0.914-1.72) || (1.05-2.13) || (1.15-2.50)
2-hr 0.351 0.474 0.645 0.792 1.00 1.17 1.35 1.55 1.82 2.05
(0.289-0.430)||(0.390-0.582) [(0.529-0.795)||(0.644-0.982) | (0.789-1.28) || (0.904-1.53) || (1.02-1.81) || (1.13-2.13) || (1.28-2.62) || (1.39-3.04)
3-hr 0.426 0.568 0.764 0.931 1.17 1.36 1.56 1.78 2.09 2.34
(0.351-0.522)||(0.467-0.698)((0.627-0.941)|| (0.758-1.16) || (0.921-1.50) || (1.05-1.78) || (1.18-2.10) || (1.31-2.45) || (1.47-3.00) || (1.59-3.47)
6-hr 0.579 0.765 1.02 1.23 1.53 1.77 2.02 2.29 2.67 2,97
(0.477-0.710)|(0.629-0.939) | (0.835-1.25) || (1.00-1.53) || (1.21-1.96) || (1.37-2.32) || (1.53-2.71) || (1.68-3.16) || (1.88-3.83) || (2.02-4.41)
12-hr 0.742 0.986 1.31 1.59 1.97 2.27 2.58 291 3.37 3.73
(0.611-0.910) || (0.811-1.21) || (1.08-1.62) || (1.29-1.97) || (1.55-2.52) || (1.75-2.97) || (1.95-3.46) || (2.13-4.01) || (2.37-4.83) || (2.54-5.54)
24-hr 0.975 1.31 1.76 213 2.64 3.04 3.46 3.89 4.48 4.95
(0.864-1.12) || (1.16-1.51) || (1.56-2.03) || (1.87-2.48) || (2.24-3.18) || (2.53-3.74) || (2.80-4.35) || (3.06-5.03) || (3.39-6.05) || (3.61-6.91)
2.da 1.15 1.58 214 2.60 3.23 3.73 4.23 4.76 5.48 6.04
Y ol (1.02-1.33) || (1.40-1.82) || (1.89-2.47) || (2.28-3.03) || (2.74-3.89) || (3.00-4.58) || (3.43-5.33) || (3.75-6.16) || (4.14-7.39) || (4.41-8.44)
3.da 1.25 1.73 2.36 2.88 3.59 414 4.70 5.28 6.09 6.72
Y oIl (1.11-1.44) || (1.53-1.99) || (2.00-2.73) || (2.52-3.35) || (3.04-4.32) || (3.43-5.00) || (3.81-5.92) || (4.16-6.84) || (4.60-8.22) || (4.91-9.38)
4-da 1.33 1.84 2.52 3.07 3.83 4.42 5.01 5.64 6.49 7.16
Y || (1.18-1.53) || (1.63-2.12) || (2.222.91) || (2.69-3.58) || (3.25-4.61) || (3.67-5.43) || (4.06-6.32) || (4.44-7.30) || (4.91-8.77) || (5.23-10.0)
7-da 1.45 1.99 2.7 3.31 4.12 4.75 5.40 6.08 7.01 7.73
Y || (1.28-1.66) || (1.76-2.29) || (2.40-3.13) || (2.90-3.85) || (3.49-4.96) || (3.95-5.84) || (4.38-6.80) || (4.79-7.87) || (5.30-9.46) || (5.65-10.8)
10-da 1.53 210 2.85 3.47 4.33 5.00 5.69 6.41 7.40 8.18
Y |l (1.36-1.76) || (1.86-2.41) || (2.52-3.29) || (3.04-4.04) || (3.67-5.22) || (4.15-6.15) || (4.61-7.17) || (5.05-8.30) || (5.60-9.99) || (5.98-11.4)
20-da 1.75 2.41 3.30 4.03 5.06 5.87 6.71 7.58 8.80 9.76
Y |l (156-2.02) || (2.14-2.78) || (2.91-3.81) || (3.53-4.70) || (4.29-6.00) || (4.87-7.21) || (5.43-8.44) || (5.97-9.82) || (6.65-11.9) || (7.13-13.6)
30-da 1.98 2.73 3.76 4.62 5.82 6.78 17.77 8.82 10.3 1.4
Y || (1.76-2.28) || (2.42-3.15) || (3.32-4.34) || (4.04-5.37) || (4.93-7.01) || (5.63-8.33) || (6.29-9.79) || (6.95-11.4) || (7.76-13.9) || (8.34-16.0)
45-da 2.33 3.22 4.45 5.49 6.97 8.16 9.40 10.7 12.6 14.0
Y || .07-2.68) || (2.86-3.71) || (3.93-5.14) || (4.81-6.40) || (5.91-8.39) || (6.77-10.0) || (7.62-11.8) || (8.45-13.9) || (9.50-17.0) || (10.3-19.6)
60-da 2.56 3.53 4.87 6.03 7.68 9.02 10.4 1.9 14.1 15.8
Y || 0.27-2.04) || (3.12-4.06) || (4.31-5.63) || (5.28-7.02) || (6.51-9.24) || (7.49-11.1) || (8.45-13.1) || (9.41-15.5) || (10.6-19.0) || (11.5-22.1)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.

Please refer to NOAA Atlas 14 document for more information.
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PDS-based depth-duration-frequency (DDF) curves
Latitude: 34 6061°, Longitude: -117.1927°

16 T | I T T T T T T T T T T T T T I
771 NS N SO SO WA 3. NP WO . SRR TSRO W I I RN e . RU S
..E 12 _....E....E ...... .r ...... . ...... . .1 ...... . ...... ...... ' ...... :. .:. ..... . .: ...... .. -"‘E
- N b :
4 1 i
[ Lo Lo id
= Lo b ;
2 e PTG B
3 T g
= - ' d i . '
(SR 1Y I A (A LAN— LA N N # e e e ),/:/_‘
| | [ R Y e
= = = = = b [ b ] = e e e
E = = E E = = = £ £ m MM W W m M mom
r EE&E B B dd © 4 5 TTY ¥V VYUY
T S A o o= — [ PV 1 B S o o no
= - ] w : - [ L I =]
Duration
16 T T T T T T T

Precipitation depth (in)

1 2 5 10 25 50 100 200 500 1000

Average recurrence interval (years)

MOAA Atlas 14, Volume 6, Version 2 Created (GMT): Wed Sep 7 23:36:29 2022

Back to Top

Maps & aerials

Small scale terrain

interval
{years)

.A‘JE‘FEQE recurrence

|
2

e I

— 10

w— 0

= B0

— 100

— 200

— 500

— 1000

Duration

- 5-min — 2-day

10-min — 3-day
15-min — 4d-day
30-min — T-day
60-min — 10-day
2-hr - 20-day
3-+r — 30-day
6-hr — 45-day
12-hr — G0-day
24-hr




Large scale terrain

Large scale aerial



Barbara

santalClanta

LosiAngeles!
. g

e Riverside

Anaheim
O o b T A
e canta And

100km

o Murn eta

60mi

Ocean

Back to Top

US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910
Questions?: HDSC.Questions@noaa.gov

Disclaimer



e

SDA

\

United States
Department of
Agriculture

NRCS

Natural
Resources
Conservation
Service

<
>
L
O
=
)
=
i
O
[
[

A product of the National
Cooperative Soil Survey,
a joint effort of the United
States Department of
Agriculture and other
Federal agencies, State
agencies including the
Agricultural Experiment
Stations, and local
participants

Custom Soil Resource
Report for

San Bernardino
County, California,
Mojave River Area

September 7, 2022



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



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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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.



Custom Soil Resource Report
Soil Map (Cordova Site)

117° 11'17"W

117° 11'56"W

34° 36'31"N 34° 36 31"N
113=6.3%,
HSG A

g 118=4.1%,
HSG A

133= 86.3%,
HSG A 50%,
% HSG C 35%,
HSG ? 15%

151=3.3%,

HSG D 60%

HSG C 20%
g HSG ? 20%

Dachshund/Ave

Bl
—- - ‘I

L ‘v t . r
Soil Map M@\fm@'& validfatithisiscalle’;
34° 36'10"N

34° 36'10"N
481800 481900 482000

Map Scale: 1:4,580 if printed on A landscape (11" x 8.5") sheet.

117° 11'56"W

0 50 100 200

Feet
0 200 400 800 1200
Map projection: Web Mercator Comer coordinates: WGS84 Edge tics: UTM Zone 11N WGS84

6




Custom Soil Resource Report

Area of Interest (AOI) = Spoil Area
Area of Interest (AOI) Stony Spot
Soils Very Stony Spot
Soil Map Unit Polygons
bl Wet Spot
- Soil Map Unit Lines
Other
| Soil Map Unit Points
P Special Line Features
Special Point Features
© Blowout Water Features
Streams and Canals
E Borrow Pit
Transportation

" Clay Spot Rails

Closed Depression ] Interstate Highways
%~ d Gravel Pit US Routes

Gravelly Spot Major Roads
@ Landfil Local Roads
A Lava Flow Background
2l Marsh or swamp P Aerial Photography
e Mine or Quarry
© Miscellaneous Water
O Perennial Water

Rock Outcrop
+ Saline Spot

.’ Sandy Spot

Severely Eroded Spot
Sinkhole

Slide or Slip

Sodic Spot

MAP INFORMATION

The soil surveys that comprise your AOI 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 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: San Bernardino County, California, Mojave
River Area
Survey Area Data: Version 13, 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: Mar 27, 2021—May
24,2021

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
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MAP LEGEND MAP INFORMATION

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 (Cordova Site)

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

113 CAJON SAND, 2 TO 9 5.5
PERCENT SLOPES

118 CAJON-ARIZO COMPLEX, 2 3.6
TO 15 PERCENT SLOPES*

133 HELENDALE-BRYMAN 754
LOAMY SANDS, 2 TO 5
PERCENT SLOPES*

151 NEBONA-CUDDEBACK 2.9
COMPLEX,2TO 9
PERCENT SLOPES*

Totals for Area of Interest 87.4

Map Unit Descriptions (Cordova Site)

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
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.
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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.

10
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San Bernardino County, California, Mojave River Area

113—CAJON SAND, 2 TO 9 PERCENT SLOPES

Map Unit Setting
National map unit symbol: hkrk
Elevation: 1,800 to 3,500 feet
Mean annual precipitation: 3 to 6 inches
Mean annual air temperature: 59 to 68 degrees F
Frost-free period: 180 to 290 days
Farmland classification: Farmland of statewide importance

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

Description of Cajon

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

Typical profile
A -0to 6inches: sand
C1-6to 25inches: sand
C2 - 25to 60 inches: gravelly sand

Properties and qualities
Slope: 0 to 4 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95
to 19.98 in/hr)
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: Very low (about 3.0 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: RO30XF012CA - Sandy
Hydric soil rating: No

Minor Components

Cajon, gravelly surface
Percent of map unit: 5 percent

11
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Landform: Alluvial fans

Helendale
Percent of map unit: 5 percent
Landform: Alluvial fans
Hydric soil rating: No

Kimberlina
Percent of map unit: 5 percent
Landform: Alluvial fans
Hydric soil rating: No

118—CAJON-ARIZO COMPLEX, 2 TO 15 PERCENT SLOPES*

Map Unit Setting
National map unit symbol: hkrq
Elevation: 2,800 to 3,300 feet
Mean annual precipitation: 3 to 6 inches
Mean annual air temperature: 59 to 66 degrees F
Frost-free period: 180 to 290 days
Farmland classification: Not prime farmland

Map Unit Composition
Cajon, gravelly surface, and similar soils: 55 percent
Arizo and similar soils: 30 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cajon, Gravelly Surface

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

Typical profile
H1 - 0to 6 inches: gravelly sand
H2 - 6 to 60 inches: gravelly sand

Properties and qualities
Slope: 2 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95
to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Rare
Frequency of ponding: None

12
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Calcium carbonate, maximum content: 1 percent
Available water supply, 0 to 60 inches: Very low (about 3.0 inches)

Interpretive groups
Land capability classification (irrigated): 4s
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: A
Ecological site: RO30XF028CA - COBBLY SANDY
Hydric soil rating: No

Description of Arizo

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

Typical profile
H1 - 0to 6 inches: gravelly loamy sand
H2 - 6 to 60 inches: extremely gravelly loamy coarse sand

Properties and qualities
Slope: 2 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95
to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: NoneOccasional
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 3.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: A
Ecological site: RO30XF025CA - GRAVELLY COARSE LOAMY
Hydric soil rating: No

Minor Components

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

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

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

13
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Cajon, clayey substratum
Percent of map unit: 3 percent

133—HELENDALE-BRYMAN LOAMY SANDS, 2 TO 5 PERCENT
SLOPES*

Map Unit Setting
National map unit symbol: hks6
Elevation: 2,500 to 4,000 feet
Mean annual precipitation: 3 to 6 inches
Mean annual air temperature: 59 to 63 degrees F
Frost-free period: 180 to 280 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Helendale and similar soils: 50 percent
Bryman and similar soils: 35 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Helendale

Setting
Landform: Fan remnants
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite sources

Typical profile
H1 - 0 to 6 inches: loamy sand
H2 - 6 to 30 inches: sandy loam
H3 - 30 to 66 inches: sandy loam
H4 - 66 to 99 inches: loamy sand

Properties and qualities
Slope: 2 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 5.8 inches)

14
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Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: A
Ecological site: RO30XF012CA - Sandy
Hydric soil rating: No

Description of Bryman

Setting
Landform: Fan remnants
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite sources

Typical profile
H1 - 0 to 8 inches: loamy sand
H2 - 8 to 12 inches: sandy loam
H3 - 12 to 44 inches: sandy clay loam
H4 - 44 to 60 inches: loamy sand

Properties and qualities
Slope: 2 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): 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
Calcium carbonate, maximum content: 5 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 7.3 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Ecological site: RO30XF012CA - Sandy
Hydric soil rating: No

Minor Components

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

Mohave variant
Percent of map unit: 5 percent
Hydric soil rating: No

Unnamed soils
Percent of map unit: 5 percent
Hydric soil rating: No

15
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151—NEBONA-CUDDEBACK COMPLEX, 2 TO 9 PERCENT SLOPES*

Map Unit Setting
National map unit symbol: hkss
Elevation: 1,800 to 3,400 feet
Mean annual precipitation: 3 to 5 inches
Mean annual air temperature: 63 to 66 degrees F
Frost-free period: 200 to 290 days
Farmland classification: Not prime farmland

Map Unit Composition
Nebona and similar soils: 60 percent
Cuddeback and similar soils: 20 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Nebona

Setting
Landform: Fan remnants
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from mixed sources

Typical profile
H1 -0 to 2 inches: sandy loam
H2 - 2 to 8 inches: fine sandy loam
H3 - 8 to 12 inches: indurated
H4 - 12 to 65 inches: stratified gravelly sand to loam

Properties and qualities
Slope: 2 to 9 percent
Depth to restrictive feature: 6 to 14 inches to duripan
Drainage class: Well drained
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
Calcium carbonate, maximum content: 5 percent
Maximum salinity: Slightly saline to strongly saline (4.0 to 16.0 mmhos/cm)
Available water supply, 0 to 60 inches: Very low (about 0.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D

16
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Ecological site: RO30XFO30CA - DESERT PAVEMENT
Hydric soil rating: No

Description of Cuddeback

Setting
Landform: Inset fans
Landform position (two-dimensional): Backslope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from mixed sources

Typical profile
H1 - 0 to 3 inches: sandy loam
H2 - 3 to 6 inches: sandy loam
H3 - 6 to 17 inches: gravelly sandy clay loam
H4 - 17 to 34 inches: gravelly sandy loam
H5 - 34 to 38 inches: indurated

Properties and qualities
Slope: 2 to 9 percent
Depth to restrictive feature: 20 to 40 inches to duripan
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): 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
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Slightly saline to moderately saline (4.0 to 8.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 3.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Ecological site: RO30XG024CA - DESERT PAVEMENT
Hydric soil rating: No

Minor Components

Unnamed soils
Percent of map unit: 19 percent
Hydric soil rating: No

Unnamed
Percent of map unit: 1 percent
Landform: Playas
Hydric soil rating: Yes
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