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Project Owner’s Certification

This Mojave River Watershed Water Quality Management Plan (WQMP) has been prepared for Cambria
60 Partners, LLC and Covington Development Partners, LLC by Huitt-Zollars. The WQMP is intended to
comply with the requirements of the San Bernardino County and the Phase Il Small MS4 General Permit
for the Mojave River Watershed. The undersigned, while it owns the subject property, is responsible for
the implementation of the provisions of this plan and will ensure that this plan is amended as
appropriate to reflect up-to-date conditions on the site consistent with the Phase Il Small MS4 Permit
and the intent of San Bernardino County (unincorporated areas of Phelan, Oak Hills, Spring Valley Lake
and Victorville) and the incorporated cities of Hesperia and Victorville and the Town of Apple Valley.
Once the undersigned transfers its interest in the property, its successors in interest and the
city/county/town shall be notified of the transfer. The new owner will be informed of its responsibility
under this WQMP. A copy of the approved WQMP shall be available on the subject site in perpetuity.

“I certify under a penalty of law that the provisions (implementation, operation, maintenance, and
funding) of the WQMP have been accepted and that the plan will be transferred to future successors.”

Project Data

Permit/Application

Grading Permit Number(s):
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Tract/Parcel Map
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Owner’s Signature
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Title | Authorized Signator
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Title | Project Manager
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Section | — Introduction

This WQMP template has been prepared specifically for the Phase Il Small MS4 General Permit in the
Mojave River Watershed. This location is within the jurisdiction of the Lahontan Regional Water Quality
Control Board (LRWQCB). This document should not be confused with the WQMP template for the Santa
Ana Phase | area of San Bernardino County.

WQMP preparers must refer to the MS4 Permit for the Mojave Watershed WQMP template and Technical
Guidance (TGD) document found at: http://cms.sbcounty.gov/dpw/Land/NPDES.aspx to find pertinent arid
region and Mojave River Watershed specific references and requirements.
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Section 1 Discretionary Permit(s)

Project Name

Project Owner Contact Name:
Mailing

Address:

Permit/Application Number(s):

Additional Information/

Comments:

Description of Project:

Provide summary of Conceptual
WQMP conditions (if previously
submitted and approved). Attach
complete copy.

3 Corporate Plaza, Suite 230

Form 1-1 Project Information

Covington - Phelan 20
Ronald J. Rakunas for Dana Whitmer

E-mail rrakunas@covingtongroupi
@covingtongroupi -\ hone:  949-274-0044
Address:  nc.com

Tract/Parcel Map

APN: 3064-531-06
Number(s):

N/A

The project is a new development of an industrial warehouse facility located on the
southeast of Los Banos Ave and Phelan Rd and bound by New Caliente Rd to the east in the
city of Hesperia, California in the county of San Bernardino. The proposed building is
approximately 420,000 square feet in size on approximately 18.2 acres of vacant land and
requires a WQMP.

All off-site runon will be captured by one of two u-channels that border the western and
southern property line of the site. On-site and off-site runoff will not commingle. All on-site
runoff will be collected by catch basins and conveyed to the underground
infiltration/detention chmaber on the east side of the project site for treatment. The design
captured volume will infiltrate through the bottom of the underground basin. Higher
volumes will discharge through a proposed 24" outlet pipe which will diverge into three 4'
parkway drains. Said structures will drain at the northeasterly corner onto Phelan Rd at a
maximum routed controlled discharge rate of 20.73 cfs which will be lower than the existing
hydrology historic discharge. Refer to the Hydrology Study and Drainage maps for more
calculations and details.

In accordance with the MS4 Permit, the implemented site design measures will include, 1)
an underground infiltration system, full-trash capture filter inserts in the catch basins and a
water quality CDS unit at each inflow location to the underground system. The CDS units will
serve as pre-treatment devices and the catch basin filters will add redundancy to the pre-
treatment to improve the water quality and maximize the efficient and life span of the
underground system.
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Section 2 Project Description
2.1 Project Information

The WQMP shall provide the information listed below. The information provided for Conceptual/
Preliminary WQMP should give sufficient detail to identify the major proposed site design and LID BMPs and
other anticipated water quality features that impact site planning. Final Project WQMP must specifically
identify all BMP incorporated into the final site design and provide other detailed information as described
herein.

The purpose of this information is to help determine the applicable development category, pollutants of
concern, watershed description, and long term maintenance responsibilities for the project, and any
applicable water quality credits. This information will be used in conjunction with the information in Section
3, Site Description, to establish the performance criteria and to select the LID BMP or other BMP for the
project or other alternative programs that the project will participate in, which are described in Section 4.

2.1.1 Project Sizing Categorization

If the Project is greater than 5,000 square feet, and not on the excluded list as found on Section 1.4 of the
TGD, the Project is a Regulated Development Project.

If the Project is creating and/or replacing greater than 2,500 square feet but less than 5,000 square feet of
impervious surface area, then it is considered a Site Design Only project. This criterion is applicable to all
development types including detached single family homes that create and/or replace greater than 2,500
square feet of impervious area and are not part of a larger plan of development.

Form 2.1-1 Description of Proposed Project

1 Regulated Development Project Category (Select all that apply):

#1 New development #2 Significant re- #3 Road Project —any #4 LUPs — linear
involving the creation of 5,000 development involving the road, sidewalk, or bicycle underground/overhead
ft?> or more of impervious addition or replacement of lane project that creates projects that has a
surface collectively over entire 5,000 ft2 or more of impervious  greater than 5,000 square discrete location with
site surface on an already feet of contiguous 5,000 sq. ft. or more

developed site impervious surface

new constructed
impervious surface

Site Design Only (Project Total Square Feet > 2,500 but < 5,000 sq.ft.) Will require source control Site Design Measures. Use
the “PCMP” Template. Do not use this WQMP Template.

2 Project Area (ft2): 791,325 3 Number of Dwelling Units: ~ N/A 4siccode: 1541

5 . .
Is Project going to be phased? Yes No If yes, ensure that the WQMP evaluates each phase as a distinct DA, requiring LID

BMPs to address runoff at time of completion.
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2.2 Property Ownership/Management

Describe the ownership/management of all portions of the project and site. State whether any
infrastructure will transfer to public agencies (City, County, Caltrans, etc.) after project completion. State if a
homeowners or property owners association will be formed and be responsible for the long-term
maintenance of project stormwater facilities. Describe any lot-level stormwater features that will be the
responsibility of individual property owners.

Form 2.2-1 Property Ownership/Management

Describe property ownership/management responsible for long-term maintenance of WQMP stormwater facilities:

The property is being developed by Cambria 60 Partners. Cambria 60 Partners, LLC will be the entity responsible for long term
maintenance of WQMP Storm Water Facilities throughout the site.

Name: Cambria 60 Partners, LLC & Covington Development Partners, LLC
Address: 3 Corporate Plaza, Suite 230
Contact Person: Ronald J. Rakunas/ Project Manager

Phone: 949-274-0044
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2.3 Potential Stormwater Pollutants

Best Management Practices (BMP) measures for pollutant generating activities and sources shall be
designed consistent with recommendations from the CASQA Stormwater BMP Handbook for New
Development and Redevelopment (or an equivalent manual). Pollutant generating activities must be
considered when determining the overall pollutants of concern for the Project as presented in Form 2.3-1.

Determine and describe expected stormwater pollutants of concern based on land uses and site activities
(refer to Table 3-2 in the TGD for WQMP).

Pollutant

Pathogens (Bacterial / Virus)

Nutrients - Phosphorous

Nutrients - Nitrogen

Noxious Aquatic Plants

Sediment

Metals

Oil and Grease

Trash/Debris

Pesticides / Herbicides

Organic Compounds

Other:

Other:

Other:

Form 2.3-1 Pollutants of Concern

E=Expected, N=Not

m

Please check:

Expected

Additional Information and Comments

Pathogens are typically caused by the transport of animal or human
fecal wastes from the watershed.

Primary sources of nutrients in urban runoff are fertilizers and eroded
sails.

Primary sources of nutrients in urban runoff are fertilizers and eroded
soils.

Noxious aquatic plants are typically from animals or vehicle transport
that grow aggressively, multiply quickly without natural controls
(native herbivores, soil chemistry, etc.), and adversely affect native
habitats.

Sediments are solid materials that are eroded from the land surface.

The primary source of metal pollution in stormwater is typically
commercially available metals and metal products, as well as emissions
from brake pad and tire tread wear associated with driving.
Primary sources of oil and grease are petroleum hydrocarbon products,
motor products from leaking vehicles, esters, oils, fats, waxes, and high
molecular-weight fatty acids.

Trash (such as paper, plastic, polystyrene packing foam, and aluminum
materials) and biodegradable organic matter (such as leaves, grass
cuttings, and food waste) are general waste from human or animals.

Pesticides and herbicides can be washed off urban landscapes during
storm events.

Sources of organic compounds may include waste handling areas and
vehicle or landscape maintenance areas.
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Section 3  Site and Watershed Description

Describe the project site conditions that will facilitate the selection of BMPs through an analysis of the
physical conditions and limitations of the site and its receiving waters. Identify distinct drainage areas (DA)
that collect flow from a portion of the site and describe how runoff from each DA (and sub-watershed
Drainage Management Areas (DMAs)) is conveyed to the site outlet(s). Refer to Section 3.2 in the TGD for
WQMP. The form below is provided as an example. Then complete Forms 3.2 and 3.3 for each DA on the
project site. If the project has more than one drainage area for stormwater management, then complete
additional versions of these forms for each DA / outlet. A map presenting the DMAs must be included as
an appendix to the WQMP document.

Form 3-1 Site Location and Hydrologic Features

Site coordinates take GPS Latitude Longitude

i Thomas Bros Map page 4475
measurement a approximate 34.4253=34°25'31.08" -117.4057=-117°24'20.52" Ppag
center of site
1 San Bernardino County climatic region: Desert
2 Does the site have more than one drainage area (DA): Yes No  Ifno, proceed to Form 3-2. If yes, then use this form to show a

conceptual schematic describing DMAs and hydrologic feature connecting DMAs to the site outlet(s). An example is provided below that can be
modified for proposed project or a drawing clearly showing DMA and flow routing may be attached

DA 1

Conveyance Briefly describe on-site drainage features to convey runoff that is not retained within a DMA

Runoff from the project site will be directed to the proposed infiltration/ detention basin on the east
side of the project site. Higher volumes will discharge through a proposed 24" outlet pipe outlet which
will divulge into three 4' parkway drains. Said structure will outlet onto Phelan Rd at the northeasterly
portion of the site.

DA1 DMA A to Outlet 1

N/A

N/A

24
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Form 3-2 Existing Hydrologic Characteristics for Drainage Area 1

For Drainage Area 1’s sub-watershed DMA,
provide the following characteristics

1 DMA drainage area (ft2)

2 Existing site impervious area (ft2)

3 Antecedent moisture condition For desert

areas, use
http.//www.sbcounty.gov/dpw/floodcontrol/pdf/2
0100412_map.pdf

4 Hydrologic soil group Refer to County

Hydrology Manual Addendum for Arid Regions —
http.://www.sbcounty.gov/dpw/floodcontrol/pdf/2
0100412_addendum.pdf

3 Longest flowpath length (ft)
6
Longest flowpath slope (ft/ft)

7
Current land cover type(s) Select from Fig C-3
of Hydrology Manual

8 Pre-developed pervious area condition:
Based on the extent of wet season vegetated cover
good >75%; Fair 50-75%; Poor <50% Attach
photos of site to support rating

DMA A

791,325

791,325

AMC I

1361

2.02%

Barren

Poor

DMA B

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

DMA C

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

DMAD

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A
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Form 3-2 Existing Hydrologic Characteristics for Drainage Area 1
(use only as needed for additional DMA w/in DA 1)

For Drainage Area 1’s sub-watershed DMA,

. R L DMAE DMA F DMA G DMAH
provide the following characteristics
! oma drainage area (ft?) N/A N/A N/A N/A
2 Existing site impervious area (ft2) N/A N/A N/A N/A

3 Antecedent moisture condition For desert

areas, use N/A N/A N/A N/A
http.//www.sbcounty.gov/dpw/floodcontrol/pdf/2

0100412_map.pdf

4 Hydrologic soil group County Hydrology
Manual Addendum for Arid Regions — N/A N/A N/A N/A

http.//www.sbcounty.gov/dpw/floodcontrol/pdf/2
0100412_addendum.pdf

3 Longest flowpath length (ft) N/A N/A N/A N/A
N/A N/A N/A

6 Longest flowpath slope (ft/ft) N/A / / /

7 Current land cover type(s) Select from Fig C-3 N/A N/A N/A N/A

of Hydrology Manual

8 Pre-developed pervious area condition:

Based on the extent of wet season vegetated cover N/A N/A N/A N/A

good >75%; Fair 50-75%; Poor <50% Attach photos
of site to support rating
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Form 3-3 Watershed Description for Drainage Area

Receiving waters
Refer to SWRCB site:

http://www.waterboards.ca.gov/water_issues/
programs/tmdl/integrated2010.shtml

Applicable TMDLs

http://www.waterboards.ca.gov/water_issues/progr
ams/tmdl/integrated2010.shtml

303(d) listed impairments

http.//www.waterboards.ca.gov/water_issues/progr
ams/tmdl/integrated2010.shtml|

Environmentally Sensitive Areas (ESA)
Refer to Watershed Mapping Tool —

http://sbcounty.permitrack.com/WAP

Hydromodification Assessment

Mojave River, Soda Lake and Silver Lake

Per 2010 303(d) list,
Mojave River: TMDLs still required.
Soda Lake: TMDLs still required.
The project expects to generate Pathogens, Nutrients (Soda Lake), metals and

Other Inorganics (fluoride & sulfate) (Mojave River) which are listed for
downstream receiving waters on the latest CWA 303(d) list.

NO

Yes Complete Hydromodification Assessment. Include Forms 4.2-2 through Form

4.2-5 and Hydromodification BMP Form 4.3-9 in submittal
Provided computer calculations in lieu.
No
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Section4 Best Management Practices (BMP)

4.1 Source Control BMPs and Site Design BMP Measures

The information and data in this section are required for both Regulated Development and Site Design Only
Projects. Source Control BMPs and Site Design BMP Measures are the basis of site-specific pollution
management.

4.1.1 Source Control BMPs

Non-structural and structural source control BMP are required to be incorporated into all new development and
significant redevelopment projects. Form 4.1-1 and 4.1-2 are used to describe specific source control BMPs used in the
WQMP or to explain why a certain BMP is not applicable. Table 7-3 of the TGD for WQMP provides a list of applicable
source control BMP for projects with specific types of potential pollutant sources or activities. The source control BMP
in this table must be implemented for projects with these specific types of potential pollutant sources or activities.

The preparers of this WQMP have reviewed the source control BMP requirements for new development and significant
redevelopment projects. The preparers have also reviewed the specific BMP required for project as specified in Forms
4.1-1 and 4.1-2. All applicable non-structural and structural source control BMP shall be implemented in the project.

The identified list of source control BMPs correspond to the CASQA Stormwater BMP Handbook for New Development
and Redevelopment.
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Identifier

N1

N2

N3

N4

Form 4.1-1 Non-Structural Source Control BMPs

Name

Education of Property Owners, Tenants
and Occupants on Stormwater BMPs

Activity Restrictions

Landscape Management BMPs

BMP Maintenance

Check One Describe BMP Implementation OR,
Included Not if not applicable, state reason
Applicable

Property owners shall review and become familiar with the site specific WQMP.
Additional educational materials for day to day operations are contained in Attachment
C. Additional materials can be obtained from the local water pollution prevention
program. Education of property owners begin with the review/preparation of the site
specific WQMP and continues through the review of additional educational material as
it applies to their project.

Activity restriction shall be stated in the owners lease terms prior to occupancy;

* Fuelling areas, air/water supply areas, maintenance bays, vehicle washing areas,
outdoor material storage areas, outdoor work areas, outdoor processing areas, wash
water from food preparation areas within the project site will not be allowed on the

project site.

e Storage of hazardous materials will not be allowed on the project site.

o All pesticide applications shall be performed by a licensed contractor certified by the
California Department of Pesticide Regulation.

¢ All dumpster lids shall be kept closed at all times.

* Blowing, Sweeping or hosing of debris (leaf, litter, grass clippings, trash or debris) into
the streets, underground stormdrain facilities or other storm water conveyance areas
shall be strictly prohibited

A landscape architect will provide design plans for the on-site landscaping and irrigation
system. The design shall incorporate the use of native and drought tolerant trees and

shrubs throughout the project site.

Property owners shall maintain the designated on-site BMP areas, see Section 5 for self
inspection and maintenance form
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N5

N6

N7

N8

N9

Form 4.1-1 Non-Structural Source Control BMPs

Title 22 CCR Compliance
(How development will comply)

Local Water Quality Ordinances

Spill Contingency Plan

Underground Storage Tank Compliance

Hazardous Materials Disclosure
Compliance

Industrial purposed warehouse does not apply to Title 22 CCR (California Code of
Regulations). CCR licensing in child care, residential and family child care.

Local Water Quality Ordinances will be addressed by implementation of this WQMP

Industrial Warehouse buildings and truck dock areas have potential for spills and
therefore each tenant shall be required to prepare a spill contingency plan and it shall
be implemented in accordance with section 6.95 of the California Health and Safety
Code. The spill contingency plan shall identify responsible persons in the event of a spill,
an action item list identifying how the spill should be contained, cleaned up and who
should be contacted in the event of a spill. Documentation of any spill event and
cleanup process shall be kept on site in perpetuity.

No underground storage tanks are proposed for this site

No hazardous materials are planned to be stored on this site.
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Form 4.1-1 Non-Structural Source Control BMPs

Check One Describe BMP Implementation OR,
Identifier Name
Included Not if not applicable, state reason
Applicable
Underground fire protection service and fire sprinklers will be provided per the uniform
N10 Uniform Fire Code Implementation

fire code and the requirements of the County of San Bernardino Fire Department.

Trash storage areas will be designed to have adjacent areas drain away from the trash
storage areas as well as have a permanent roof over them. The trash storage areas shall
be inspected and maintained on a monthly basis. Collection of trash from the trash
storage areas shall occur on a regular basis to ensure that the trash receptacles are not
overflowing. Documentation of such inspection/maintenance and trash collection shall
be kept by the owner in perpetuity. See the WQMP site map in Attachment A for
anticipated location of trash storage areas.

N11 Litter/Debris Control Program

The following shall be provided to the tentant by the owner; an Employee
Training/Education program shall be provided annually to help educate employees
about storm water quality management and practices that help prevent storm water
pollution. Documentation of such training/education program implementation shall be
kept by the owner for a minimum of ten years. Sample education materials have been
provided in Attachment C. Additional educational materials can be obtained from the
County of San Bernardino storm water program.

N12 Employee Training

The project site will have truck docks. The truck docks shall be inspected on a weekly
basis to help ensure that any trash and debris are collected prior to being washed into
the underground storm drain system. All storm water runoff from the loading dock
N13 Housekeeping of Loading Docks areas will be discharged into infiltration basins and/or underground infiltration
chambers prior to conveyance to the public storm drain system. Documentation of such
inspection/maintenance shall be kept by the owner in perpetuity.

The on-site catch basins shall be inspected on a quarterly basis. Inspection of the on-site
catch basins shall consist of visual inspection of any sediment, trash or debris collected
in the bottom of each catch basin. Any sediment, trash or debris found shall be
removed from the catch basins and disposed of in a legal manner. Documentation of

N14 Catch Basin Inspection Program
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such inspection/maintenance shall be kept by the owner in perpetuity.

The on-site parking lots, drive aisles, and loading dock areas shall be hand swept on a

N15 Vacuum Sweeping of Private Streets and monthly basis. Documentation of such sweeping shall be kept by the owner in
Parking Lots perpetuity. Frequency of sweeping shall be adjusted as needed to maintain a clean site.
N16 Other Non-structural Measures for Public None, proposed BMP's satisfy requirements
Agency Projects
. . General construction permit "SWRCB Orders No. 2009-009-DWQ as amended by Order
N17 Comply with all other applicable NPDES

permits 2010-0014-DWQ’
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Identifier

S1

S2

S3

s4

S5

S6

Form 4.1-2 Structural Source Control BMPs

Name

Provide storm drain system stencilling and signage
(CASQA New Development BMP Handbook SD-13)

Design and construct outdoor material storage
areas to reduce pollution introduction (CASQA
New Development BMP Handbook SD-34)

Design and construct trash and waste storage
areas to reduce pollution introduction (CASQA
New Development BMP Handbook SD-32)

Use efficient irrigation systems & landscape
design, water conservation, smart controllers, and
source control (Statewide Model Landscape
Ordinance; CASQA New Development BMP
Handbook SD-12)

Finish grade of landscaped areas at a minimum of
1-2 inches below top of curb, sidewalk, or
pavement

Protect slopes and channels and provide energy
dissipation (CASQA New Development BMP
Handbook SD-10)

Check One
Not
Included ,O
Applicable

Describe BMP Implementation OR,
If not applicable, state reason

The on-site storm drain catch basins shall be stenciled with the phrase “Drains to
River” or other approved language. The signage shall be inspected on an annual
basis. Missing or faded signage shall be replaced. Documentation of such
inspection/maintenance shall be kept by the owner in perpetuity.

No outdoor material storage area are proposed for this site.

Trash storage areas will be designed to have adjacent areas drain away from the
trash storage areas as well as have a permanent roof over them. The trash storage
areas shall be inspected and maintained on a monthly basis. Collection of trash
from the trash storage areas shall occur on a regular basis to ensure that the trash
receptacles are not overflowing. Documentation of such inspection/maintenance
and trash collection shall be kept by the owner in perpetuity. See the WQMP site
map in Attachment A for anticipated location of trash storage areas.

The landscape architect will follow CASQA SD-12 for design and provide design
plans for the on-site irrigation system. The irrigation system shall be inspected on
a monthly basis to ensure proper operation. Any broken sprinkler heads shall be
repaired immediately to ensure that the system continues to operate efficiently.

Documentation of such inspection/maintenance shall be kept by the owner in

perpetuity.

The landscape architect will provide design plans for the on-site landscaping and
irrigation system. The design shall incorporate that finish grade of landsapced
areas at a minimum of 1-2 inches below top of curb, sidewalk, or pavement
throughout the project site.

Basin slopes shall be designed with a minimum slope of 3 horizontal to 1 vertical to
help ensure that erosion of the side slopes does not occur. Perimeter slopes and
slopes to catch grade will have a minimum slope of 2:1. The slopes will be
landscaped appropriately to also help ensure that erosion of the slopes does not
occur. Slopes will be inspected and maintained bi-annually. Documentation of
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S7

S8

S9

S10

Identifier

S11

S12

S13

S14

S15

Covered dock areas (CASQA New Development
BMP Handbook SD-31)

Covered maintenance bays with spill containment
plans (CASQA New Development BMP Handbook
SD-31)

Vehicle wash areas with spill containment plans
(CASQA New Development BMP Handbook SD-33)

Covered outdoor processing areas (CASQA New
Development BMP Handbook SD-36)

such inspection/maintenance shall be kept by the owner in perpetuity.

Docks are not covered

No maintenance bays are planned for this site.

No vehicle wash area are planned for this site.

No outdoor processing areas are planned for this site.

Form 4.1-2 Structural Source Control BMPs

Name

Equipment wash areas with spill containment
plans (CASQA New Development BMP Handbook
SD-33)

Fueling areas (CASQA New Development BMP
Handbook SD-30)

Hillside landscaping (CASQA New Development
BMP Handbook SD-10)

Wash water control for food preparation areas

Community car wash racks (CASQA New
Development BMP Handbook SD-33)

Check One
Not
Included
nelude Applicable

Describe BMP Implementation OR,
If not applicable, state reason

No equipment wash areas are planned for this site.

No fueling areas are planned for this site.

No hillside landscaping are planned in this area.

Food preparation areas are not planned for this site.

No community car wash rack are planned for this site.
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4.1.2 Site Design BMPs

As part of the planning phase of a project, the site design practices associated with new LID requirements in the
Phase Il Small MS4 Permit must be considered. Site design BMP measures can result in smaller Design Capture
Volume (DCV) to be managed by both LID and hydromodification control BMPs by reducing runoff generation.

As is stated in the Permit, it is necessary to evaluate site conditions such as soil type(s), existing vegetation and
flow paths will influence the overall site design.

Describe site design and drainage plan including:

= A narrative of site design practices utilized or rationale for not using practices
= A narrative of how site plan incorporates preventive site design practices

= Include an attached Site Plan layout which shows how preventative site design practices are included in
wQmp

Refer to Section 5.2 of the TGD for WQMP for more details.

Form 4.1-3 Site Design Practices Checklist

Site Design Practices
If yes, explain how preventative site design practice is addressed in project site plan. If no, other LID BMPs must be selected to meet targets
Minimize impervious areas: Yes No

Explanation: The infiltration chamber system was oversized to accommodate more pervious areas.

Maximize natural infiltration capacity; Including improvement and maintenance of soil: Yes No

Explanation: The entire site drains to the underground infiltration/detention chamber thereby maximizing the natural
infiltration capacity.

Preserve existing drainage patterns and time of concentration: Yes No

Explanation: The existing drainage pattern, south to north, will be preserved. The flood routing and controlled outlet in the
infiltration/ detention chamber will lengthen the time of concentration thus mimicking the existing conditions.

Disconnect impervious areas. Including rerouting of rooftop drainage pipes to drain stormwater to storage or infiltration BMPs
instead of to storm drain : Yes No

Explanation: The site layout does not allow for roof drains to discharge to previous areas.

Use of Porous Pavement.: Yes No

Explanation: Porous pavement will not be used and is not practical for developments with heavy trucks.

Protect existing vegetation and sensitive areas: Yes No

Explanation: Joshua Trees will be removed and replanted or replce in kind by an arborist to be hired by owner. Planting of new
vegetation will occur throughout the site.

Re-vegetate disturbed areas. Including planting and preservation of drought tolerant vegetation. : Yes No

Explanation: All landscape areas will be vegetated for stablization using drought tolerant plants and trees.
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Minimize unnecessary compaction in stormwater retention/infiltration basin/trench areas: Yes No

Explanation: The soils in the proposed infiltration system area will be uncompacted in-place native material and as directed by
the Geotech.

Utilize naturalized/rock-lined drainage swales in place of underground piping or imperviously lined swales: Yes No

Explanation: No rock-lined drainage swales are proposed.

Stake off areas that will be used for landscaping to minimize compaction during construction : Yes No

Explanation: All landscaped areas will be staked by designation of curb throughout the project site.

Use of Rain Barrels and Cisterns, Including the use of on-site water collection systems.: Yes No

Explanation: No rain barrels or cisterns are planned for this site.

Stream Setbacks. Includes a specified distance from an adjacent steam: : Yes No

Explanation: There is a dry stream at the southeasterly corner that drains to the north. The property corner which overlaps
that area will be kept native and undisturbed.

It is noted that, in the Phase Il Small MS4 Permit, site design elements for green roofs and vegetative swales are
required. Due to the local climatology in the Mojave River Watershed, proactive measures are taken to
maximize the amount of drought tolerant vegetation. It is not practical in this region to have green roofs or
vegetative swales. As part of site design the project proponent should utilize locally recommended vegetation
types for landscaping. Typical landscaping recommendations are found in following local references:

San Bernardino County Special Districts:

Guide to High Desert Landscaping -
http://www.specialdistricts.org/Modules/ShowDocument.aspx?documentid=795

Recommended High-Desert Plants -
http://www.specialdistricts.org/modules/showdocument.aspx?documentid=553

Mojave Water Agency:

Desert Ranch: http://www.mojavewater.org/files/desertranchgardenprototype.pdf

Summertree: http://www.mojavewater.org/files/Summertree-Native-Plant-Brochure.pdf
Thornless Garden: http://www.mojavewater.org/files/thornlessgardenprototype.pdf
Mediterranean Garden: http://www.mojavewater.org/files/mediterraneangardenprototype.pdf
Lush and Efficient Garden: http://www.mojavewater.org/files/lushandefficientgardenprototype.pdf

Alliance for Water Awareness and Conservation (AWAC) outdoor tips — http://hdawac.org/save-outdoors.html


http://www.specialdistricts.org/Modules/ShowDocument.aspx?documentid=795
http://www.specialdistricts.org/modules/showdocument.aspx?documentid=553
http://www.mojavewater.org/files/desertranchgardenprototype.pdf
http://www.mojavewater.org/files/Summertree-Native-Plant-Brochure.pdf
http://www.mojavewater.org/files/thornlessgardenprototype.pdf
http://www.mojavewater.org/files/mediterraneangardenprototype.pdf
http://www.mojavewater.org/files/lushandefficientgardenprototype.pdf
http://hdawac.org/save-outdoors.html
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4.2 Treatment BMPs

After implementation and design of both Source Control BMPs and Site Design BMP measures, any remaining
runoff from impervious DMAs must be directed to one or more on-site, treatment BMPs (LID or biotreatment)
designed to infiltrate, evaportranspire, and/or bioretain the amount of runoff specified in Permit Section E.12.e
(ii)(c) Numeric Sizing Criteria for Storm Water Retention and Treatment.

4.2.1 Project Specific Hydrology Characterization

The purpose of this section of the Project WQMP is to establish targets for post-development hydrology based
on performance criteria specified in Section E.12.e.ii.c and Section E.12.f of the Phase Il Small MS4 Permit. These
targets include runoff volume for water quality control (referred to as LID design capture volume), and runoff
volume, time of concentration, and peak runoff for protection from hydromodification.

If the project has more than one outlet for stormwater runoff, then complete additional versions of these
forms for each DA / outlet.

It is noted that in the Phase Il Small MS4 Permit jurisdictions, the LID BMP Design Capture Volume criteria is
based on the 2-year rain event. The hydromodification performance criterion is based on the 10-year rain
event.

Methods applied in the following forms include:

= For LID BMP Design Capture Volume (DCV), San Bernardino County requires use of the P¢ method (Form 4.2-
1) For pre- and post-development hydrologic calculation, San Bernardino County requires the use of the
Rational Method (San Bernardino County Hydrology Manual Section D). Forms 4.2-2 through Form 4.2-5
calculate hydrologic variables including runoff volume, time of concentration, and peak runoff from the
project site pre- and post-development using the Hydrology Manual Rational Method approach. For projects
greater than 640 acres (1.0 mi?), the Rational Method and these forms should not be used. For such projects,
the Unit Hydrograph Method (San Bernardino County Hydrology Manual Section E) shall be applied for
hydrologic calculations for hydromodification performance criteria.

Refer to Section 4 in the TGD for WQMP for detailed guidance and instructions.
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Form 4.2-1 LID BMP Performance Criteria for Design Capture Volume

(DA 1)
1 Project area DA 1 ) 3
(ftz)' Imperviousness after applying preventative Runoff Coefficient (Rc): _0.69
site design practices (Imp%): 88.87 Re = 0.858(Imp%)™3-0.78(Imp%)"2+0.774(Imp%)+0.04

791,325

4 Determine 1-hour rainfall depth for a 2-year return period Payr.anr (in): 0.458  http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html

3 Compute Ps, Mean 6-hr Precipitation (inches): 0.567

Ps = Item 4 *Ci1, where C1 is a function of site climatic region specified in Form 3-1 Iltem 1 ( Desert = 1.2371)

6 Drawdown Rate

Use 48 hours as the default condition. Selection and use of the 24 hour drawdown time condition is subject to approval 24-hrs
by the local jurisdiction. The necessary BMP footprint is a function of drawdown time. While shorter drawdown times 48-hrs
reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also

reduced.

7 Compute design capture volume, DCV (ft3): 1/12*[791,325*0.69*0.567*1.963]=50,844

DCV =1/12 * [Item 1* Item 3 *Item 5 * C,], where C; is a function of drawdown rate (24-hr = 1.582; 48-hr = 1.963)
Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 Item 2

Form 4.2-2 Summary of Hydromodification Assessment (DA 1)

Is the change in post- and pre- condition flows captured on-site? : Yes No

If “Yes”, then complete Hydromodification assessment of site hydrology for 10yr storm event using Forms 4.2-3
through 4.2-5 and insert results below (Forms 4.2-3 through 4.2-5 may be replaced by computer software analysis
based on the San Bernardino County Hydrology Manual- Addendum 1)

If “No,” then proceed to Section 4.3 BMP Selection and Sizing

Time of Concentration
Condition Runoff Volume (ft3) (min) Peak Runoff (cfs)
min

1 2 3 23.45 Rational
78,299 (1.7975 ac-ft) 16.19

Pre-developed

Form 4.2-3 Item 12 Form 4.2-4 Item 13 24.4UH

Form 4.2-5 Item 10

4 5 6 .
post-developed 207,372 (4.76 ac-ft) 11.72 37.81 Rational 32.2UH

Form 4.2-3 Item 13 Form 4.2-4 Item 14 Form 4.2-5 Item 14

7 129,073 ; -50,844 ret. 8 4.47, 0 diff after 3 13.36, less than ex.
Difference 78,229 after routing routing after routing

Item 4 —Item 1 Item 2 —Item 5 Item 6 — Item 3

10 ,, .
Difference ) .(M o'nceorout/ng and 11 0% after routing% 12 0% after routing%
(as % of pre-developed) infiltration% Item 8 / Item 2 Item 9/ Item 3

Item 7 / Item 1

NOTE: COMPUTER CALCULATIONS USED TO COMPLETE THIS TABLE.
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Form 4.2-3 Hydromodification Assessment for Runoff Volume (DA 1)

Weighted Curve Number
Determination for:
Pre-developed DA

1a Land Cover type
2a Hydrologic Soil Group (HSG)

3a DMA Area, ft2 sum of areas of
DMA should equal area of DA

4a Curve Number (CN) use Items
1 and 2 to select the appropriate CN
from Appendix C-2 of the TGD for
wamp

Weighted Curve Number
Determination for:
Post-developed DA

1b Land Cover type
2b Hydrologic Soil Group (HSG)

3b DMA Area, ft2 sum of areas of
DMA should equal area of DA

4b Curve Number (CN) use Items
5 and 6 to select the appropriate CN
from Appendix C-2 of the TGD for
wamp

5 Pre-Developed area-weighted CN:

6 Post-Developed area-weighted CN:

DMA A DMAB DMAC DMAD
SEE CALCS
DMA A DMA B DMAC DMAD

7 Pre-developed soil storage capacity, S (in):
S=(1000/ Item 5) - 10

DMAE

DMAE

8 Post-developed soil storage capacity, S (in):

S$=(1000/ Item 6) - 10

11 Precipitation for 10 yr, 24 hr storm (in):
Go to: http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html|

12 Pre-developed Volume (ft3):

Vore =(1/ 12) * (Item sum of Item 3) * [(Item 11 — Item 9)"2 / ((Item 11 — Item 9 + Item 7)

13 Post-developed Volume (ft3):

Vore =(1/12) * (Item sum of Item 3) * [(Item 11 — Item 10)"2 / ((Item 11 — Item 10 + Item 8)

DMAF DMA G DMAH

DMAF DMA G DMAH

9 Initial abstraction, I, (in):
lo=0.2 *Item 7

10 Initial abstraction, I, (in):
lo=0.2 *Item 8

14 Volume Reduction needed to meet hydromodification requirement, (ft3): SEE SEPARATE HYD CALCULATIONS IN APPENDIX B

Vhydro = (Item 13 * 0.95) — Item 12
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Form 4.2-4 Hydromodification Assessment for Time of Concentration (DA 1)

Compute time of concentration for pre and post developed conditions for each DA (For projects using the Hydrology Manual complete the

form below)
Pre-developed DA1 Post-developed DA1
Use additional forms if there are more than 4 DMA Use additional forms if there are more than 4 DMA

DMA A DMA B DMAC DMAD DMA A DMA B DMAC DMAD

Variables

SEE

1
Length of flowpath (ft) Use Form 3-2 CALCS

Item 5 for pre-developed condition

2 Change in elevation (ft)
3

Slope (ft/ft), S, = Item 2 / Item 1
4 Land cover

> Initial DMA Time of Concentration
(min) Appendix C-1 of the TGD for WQMP

6 Length of conveyance from DMA

outlet to project site outlet (ft)
May be zero if DMA outlet is at project
site outlet

7 Cross-sectional area of channel (ft2)
8 Wetted perimeter of channel (ft)

9 Manning’s roughness of channel (n)

10 Channel flow velocity (ft/sec)

Vios = (1.49 / Item 9) * (Item 7/Item 8)"0¢7
* (Item 3)"%°

1 Travel time to outlet (min)
T: = Item 6 / (Item 10 * 60)

12 . . .
Total time of concentration (min)
Tc=ltem5 +Item 11

3 Pre-developed time of concentration (min): Minimum of Item 12 pre-developed DMA

1 . . .
4 Post-developed time of concentration (min): Minimum of Item 12 post-developed DMA

15 Additional time of concentration needed to meet hydromodification requirement (min): TcHydro = (Item 13 * 0.95) — Item 14
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Form 4.2-5 Hydromodification Assessment for Peak Runoff (DA 1)

Compute peak runoff for pre- and post-developed conditions

Pre-developed DA to Project Post-developed DA to Project
Outlet (Use additional forms if ~ Outlet (Use additional forms if
Variables more than 3 DMA) more than 3 DMA)

DMAA DMAB DMAC DMAA DMAB DMAC

SEE

1 Rainfall Intensity for storm duration equal to time of concentration CALCS

Ipeak = 10M(LOG Form 4.2-1 Item 4 - 0.7 LOG Form 4.2-4 Item 5 /60)

2 Drainage Area of each DMA (Acres)

For DMA with outlet at project site outlet, include upstream DMA (Using example
schematic in Form 3-1, DMA A will include drainage from DMA C)

3 Ratio of pervious area to total area

For DMA with outlet at project site outlet, include upstream DMA (Using example
schematic in Form 3-1, DMA A will include drainage from DMA C)

4 Pervious area infiltration rate (in/hr)

Use pervious area CN and antecedent moisture condition with Appendix C-3 of the TGD
for waQmPpP

> Maximum loss rate (in/hr)

m = Item 3 * Item 4
Use area-weighted Fn from DMA with outlet at project site outlet, include upstream
DMA (Using example schematic in Form 3-1, DMA A will include drainage from DMA C)

6 Peak Flow from DMA (cfs)
Qp =ltem 2 * 0.9 * (Item 1 - Item 5)

7 Time of concentration adjustment factor for other DMA to DMA A n/a n/a

site discharge point DMA B n/a n/a
Form 4.2-4 Item 12 DMA / Other DMA upstream of site discharge
point (If ratio is greater than 1.0, then use maximum value of 1.0) DMAC n/a n/a

8 Pre-developed Q; at T for DMA A: 9 Pre-developed Q; at T. for DMA B: 10 Pre-developed Q; at T for DMA C:

Qp = Item 6pmaa + [Item 6pmas * (Item 1pmaa - Item Qp = Item 6pmas + [Item 6pmaa * (Item 1pmas - Item Qp = Item 6pwmac + [Item 6pmaa * (Item 1pmac - Item
Somas)/(Item 1pmas - Item Spmas)* Item 7pmansz] + Soman)/(Item lpmaa - Item Spman)* Item 7pmass] + Somaa)/(Item Lomaa - Item Spman)* Item 7omacs] +
[Item 6pmac * (Item 1pmaa - Item Spmac)/(Item Ipomac-  [Item 6pmac * (Item 1pmas - Item 5pmac)/(Item Iomac-  [Item 6pmas * (Item Lomac - Item 5pmas)/(Item 1omas
Item 5pmac)* Item 7pmanss] Item 5pmac)* Item 7pmasys] - Item 5pmas)* Item 7pmacy]

0 Peak runoff from pre-developed condition confluence analysis (cfs): Maximum of Item 8, 9, and 10 (including additional forms as needed)

13
1 Post-developed Q, at T. for DMA A: 12 Post-developed Q, at T. for DMA B: Post-developed Q; at Tc for DMA C:

Same as Item 10 for post-developed
Same as Item 8 for post-developed values Same as Item 9 for post-developed values forp P

values

4 Peak runoff from post-developed condition confluence analysis (cfs): Maximum of Item 11, 12, and 13 (including additional forms as
needed)

3 Peak runoff reduction needed to meet Hydromodification Requirement (cfs): Qp-hydro = (Item 14 * 0.95) — Item 10
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4.3 BMP Selection and Sizing

Complete the following forms for each project site DA to document that the proposed treatment
(LID/Bioretention) BMPs conform to the project DCV developed to meet performance criteria specified in
the Phase Il Small MS4 Permit (WQMP Template Section 4.2). For the LID DCV, the forms are ordered
according to hierarchy of BMP selection as required by the Phase Il Small MS4 Permit (see Section 5.3 in the
TGD for WQMP). The forms compute the following for on-site LID BMP:

= Site Design Measures (Form 4.3-2)
= Retention and Infiltration BMPs (Form 4.3-3) or

= Biotreatment BMPs (Form 4.3-4).

Please note that the selected BMPs may also be used as dual purpose for on-site,
hydromodification mitigation and management.

At the end of each form, additional fields facilitate the determination of the extent of mitigation provided by
the specific BMP category, allowing for use of the next category of BMP in the hierarchy, if necessary.

The first step in the analysis, using Section 5.3.2 of the TGD for WQMP, is to complete Forms 4.3-1 and 4.3-
3) to determine if retention and infiltration BMPs are infeasible for the project. For each feasibility criterion
in Form 4.3-1, if the answer is “Yes,” provide all study findings that includes relevant calculations, maps, data
sources, etc. used to make the determination of infeasibility.

Next, complete Form 4.3-2 to determine the feasibility of applicable Site Design BMPs, and, if their
implementation is feasible, the extent of mitigation of the DCV.

If no site constraints exist that would limit the type of BMP to be implemented in a DA, evaluate the use of
combinations of LID BMPs, including all applicable Site Design BMPs to maximize on-site retention of the
DCV. If no combination of BMP can mitigate the entire DCV, implement the single BMP type, or combination
of BMP types, that maximizes on-site retention of the DCV within the minimum effective area.

If the combination of site design, retention and/or infiltration BMPs is unable to mitigate the entire DCV,
then the remainder of the volume-based performance criteria that cannot be achieved with site design,
retention and/or infiltration BMPs must be managed through biotreatment BMPs. If biotreatment BMPs are
used, then they must be sized to provide equivalent effectiveness based on Template Section 4.3.4.
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4.3.1 Exceptions to Requirements for Bioretention Facilities

Contingent on a demonstration that use of bioretention or a facility of equivalent effectiveness is infeasible,
other types of biotreatment or media filters (such as tree-box-type biofilters or in-vault media filters) may
be used for the following categories of Regulated Projects:

1) Projects creating or replacing an acre or less of impervious area, and located in a designated pedestrian-
oriented commercial district (i.e., smart growth projects), and having at least 85% of the entire project site
covered by permanent structures;

2) Facilities receiving runoff solely from existing (pre-project) impervious areas; and

3) Historic sites, structures or landscapes that cannot alter their original configuration in order to maintain
their historic integrity.
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Form 4.3-1 Infiltration BMP Feasibility (DA 1)

Feasibility Criterion — Complete evaluation for each DA on the Project Site

1 Would infiltration BMP pose significant risk for groundwater related concerns? Yes No
Refer to Section 5.3.2.1 of the TGD for WQMP

If Yes, Provide basis: (attach)

2 Would installation of infiltration BMP significantly increase the risk of geotechnical hazards? Yes No

(Yes, if the answer to any of the following questions is yes, as established by a geotechnical expert):

e The location is less than 50 feet away from slopes steeper than 15 percent

e  The location is less than ten feet from building foundations or an alternative setback.

e Astudy certified by a geotechnical professional or an available watershed study determines that stormwater infiltration
would result in significantly increased risks of geotechnical hazards.

If Yes, Provide basis: (attach)
3 Would infiltration of runoff on a Project site violate downstream water rights? Yes No

If Yes, Provide basis: (attach)

4 |s proposed infiltration facility located on hydrologic soil group (HSG) D soils or does the site geotechnical investigation indicate
presence of soil characteristics, which support categorization as D soils? Yes No

If Yes, Provide basis: (attach)

5 |s the design infiltration rate, after accounting for safety factor of 2.0, below proposed facility less than 0.3 in/hr (accounting for
soil amendments)? Yes No

If Yes, Provide basis: (attach)

6 Would on-site infiltration or reduction of runoff over pre-developed conditions be partially or fully inconsistent with watershed
management strategies as defined in the WAP, or impair beneficial uses? Yes No
See Section 3.5 of the TGD for WQMP and WAP

If Yes, Provide basis: (attach)

7 Any answer from Item 1 through Item 3 is “Yes”: Yes No
If yes, infiltration of any volume is not feasible onsite. Proceed to Form 4.3-4, Selection and Evaluation of Biotreatment BMP.
If no, then proceed to Item 8 below.

8 Any answer from Item 4 through Item 6 is “Yes”: Yes No
If yes, infiltration is permissible but is not required to be considered. Proceed to Form 4.3-2, Site Design BMP.
If no, then proceed to Item 9, below.

9 All answers to Item 1 through Item 6 are “No”:
Infiltration of the full DCV is potentially feasible, LID infiltration BMP must be designed to infiltrate the full DCV to the MEP.
Proceed to Form 4.3-2, Site Design BMPs.

4.3.2 Site Design BMP

Section E.12.e. of the Small Phase Il MS4 Permit emphasizes the use of LID preventative measures; and the
use of Site Design Measures reduces the portion of the DCV that must be addressed in downstream BMPs.
Therefore, all applicable Site Design Measures shall be provided except where they are mutually exclusive
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with each other, or with other BMPs. Mutual exclusivity may result from overlapping BMP footprints such
that either would be potentially feasible by itself, but both could not be implemented. Please note that
while there are no numeric standards regarding the use of Site Design BMPs. If a project cannot feasibly
meet BMP sizing requirements or cannot fully address hydromodification, feasibility of all applicable Site
Design BMPs must be part of demonstrating that the BMP system has been designed to retain the maximum
feasible portion of the DCV. Complete Form 4.3-2 to identify and calculate estimated retention volume from
implementing site design BMP. Refer to Section 5.4 in the TGD for more detailed guidance.

Form 4.3-2 Site Design BMPs (DA 1) N/A

1 Implementation of Impervious Area Dispersion BMP (i.e.

DA DMA
routing runoff from impervious to pervious areas), excluding  pp DMA DA DMA BMP Type
impervious areas planned for routing to on-lot infiltration BMP Type BMP Type (Use additional forms
BMP: Yes No If yes, complete Items 2-5; If no, for more BMPs)

proceed to Item 6

2 . . . .
Total impervious area draining to pervious area (ft2)
3 Ratio of pervious area receiving runoff to impervious area

4 . . . .
Retention volume achieved from impervious area

dispersion (ft3) V=item2 * Item 3 * (0.5/12), assuming retention
of 0.5 inches of runoff

5 . . . . . .
Sum of retention volume achieved from impervious area dispersion (ft3): 0  Vietention =Sum of Item 4 for all BMPs

6 Implementation of Localized On-lot Infiltration BMPs (e.g. DA DMA
on-lot rain gardens): Yes No If yes, complete Items 7- DA DMA DA DMA BMP Type
BMP Type BMP Type (Use additional forms

13 for aggregate of all on-lot infiltration BMP in each DA; If no,

proceed to Item 14 for more BMPs)

7 Ponding surface area (ft?)
8 . .
Ponding depth (ft) (min. 0.5 ft.)
9 Surface area of amended soil/gravel (ft2)
10 . .
Average depth of amended soil/gravel (ft) (min. 1 ft.)

1 Average porosity of amended soil/gravel

2 . . A .
Retention volume achieved from on-lot infiltration (ft3)
Vietention = (Item 7 *Item 8) + (Item 9 * Item 10 * Item 11)

3 Runoff volume retention from on-lot infiltration (ft3): 0 Vietention =Sum of Item 12 for all BMPs
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Form 4.3-2 cont. Site Design BMPs (DA 1) N/A

DA DMA
4 Implementation of Street Trees: Yes No DA DMA DA DMA BMP Type
If yes, complete Items 14-18. If no, proceed to Item 19 BMP Type BMP Type (Use additional forms
for more BMPs)

15 Number of Street Trees

16 Average canopy cover over impervious area (ft2)

17 Runoff volume retention from street trees (ft3)

Vretention = Item 15 * Item 16 * (0.05/12) assume runoff retention of
0.05 inches

18 Runoff volume retention from street tree BMPs (ft3): O Vietention = Sum of Item 17 for all BMPs

19 Total Retention Volume from Site Design BMPs: 0 Sum of Items 5, 13 and 18
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4.3.3 Infiltration BMPs

Use Form 4.3-3 to compute on-site retention of runoff from proposed retention and infiltration BMPs.
Volume retention estimates are sensitive to the percolation rate used, which determines the amount of
runoff that can be infiltrated within the specified drawdown time. The infiltration safety factor reduces field
measured percolation to account for potential inaccuracy associated with field measurements, declining
BMP performance over time, and compaction during construction. Appendix C of the TGD for WQMP
provides guidance on estimating an appropriate safety factor to use in Form 4.3-3.

If site constraints limit the use of BMPs to a single type and implementation of retention and infiltration
BMPs mitigate no more than 40% of the DCV, then they are considered infeasible and the Project Proponent
may evaluate the effectiveness of BMPs lower in the LID hierarchy of use (Section 5.5 of the TGD for WQMP)

If implementation of infiltrations BMPs is feasible as determined using Form 4.3-1, then LID infiltration BMPs
shall be implemented to the MEP (section 4.1 of the TGD for WQMP).

4.3.3.1 Allowed Variations for Special Site Conditions

The bioretention system design parameters of this Section may be adjusted for the following special site
conditions:

1) Facilities located within 10 feet of structures or other potential geotechnical hazards established by the
geotechnical expert for the project may incorporate an impervious cutoff wall between the bioretention
facility and the structure or other geotechnical hazard.

2) Facilities with documented high concentrations of pollutants in underlying soil or groundwater, facilities
located where infiltration could contribute to a geotechnical hazard, and facilities located on elevated plazas
or other structures may incorporate an impervious liner and may locate the underdrain discharge at the
bottom of the subsurface drainage/storage layer (this configuration is commonly known as a “flow-through
planter”).

3) Facilities located in areas of high groundwater, highly infiltrative soils or where connection of underdrain
to a surface drain or to a subsurface storm drain are infeasible, may omit the underdrain.

4) Facilities serving high-risk areas such as fueling stations, truck stops, auto repairs, and heavy industrial
sites may be required to provide adequate pretreatment to address pollutants of concern unless these high-
risk areas are isolated from storm water runoff or bioretention areas with no chance of spill migration.
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Form 4.3-3 Infiltration LID BMP - including underground BMPs (DA 1)

1 Remaining LID DCV not met by site design BMP (ft3): 50,844 Vuume: = Form 4.2-1 Item 7 - Form 4.3-2 Item19

BMP Type Use columns to the right to compute runoff volume retention
from proposed infiltration BMP (select BMP from Table 5-4 in TGD for
WQMP) - Use additional forms for more BMPs

2 Infiltration rate of underlying soils (in/hr) See Section 5.4.2 and

Appendix C of the TGD for WQMP for minimum requirements for
assessment methods

3 Infiltration safety factor See TGD Section 5.4.2 and Appendix D
4 . . .

Design percolation rate (in/hr) Paesign = Item 2 / Item 3
3 Ponded water drawdown time (hr) Copy Item 6 in Form 4.2-1

6 Maximum ponding depth (ft) BMP specific, see Table 5-4 of the TGD
for WQMP for BMP design details

7 Ponding Depth (ft) dsue = Minimum of (1/12*Item 4*Item 5) or Item 6

8 Infiltrating surface area, SAsmp (ft2) the lesser of the area needed for

infiltration of full DCV or minimum space requirements from Table 5.7 of
the TGD for WQMP

9 Amended soil depth, dmedia (ft) Only included in certain BMP types,
see Table 5-4 in the TGD for WQMP for reference to BMP design details

10 Amended soil porosity

u Gravel depth, dmediq (ft) Only included in certain BMP types, see

Table 5-4 of the TGD for WQMP for BMP design details

12 Gravel porosity

3 Duration of storm as basin is filling (hrs) Typical ~ 3hrs

14 .
Above Ground Retention Volume (ft3) Vietention = Item 8 * [Item7 +

(Item 9 * Item 10) + (Item 11 * Item 12) + (Item 13 * (Item 4/ 12))]

3 Underground Retention Volume (ft3) Volume determined using

manufacturer’s specifications and calculations

16

DA DMA
DA1 DMA DA DMA BMP Type
BMP Type BMP Type (Use additional forms
for more BMPs)

11.2

2.7
4.14

48

230'x90'

N/A

N/A

0.5'

0.4

55,955 Infil.

128,853 Tot. See
sizing in Attch. B

Total Retention Volume from LID Infiltration BMPs: 128,853 (Sum of Items 14 and 15 for all infiltration BMP included in plan)

7 Fraction of DCV achieved with infiltration BMP: 253% Retention% = Item 16 / Form 4.2-1 Item 7

18

Is full LID DCV retained onsite with combination of hydrologic source control and LID retention/infiltration BMPs? Yes No

If yes, demonstrate conformance using Form 4.3-10; If no, then reduce Item 3, Factor of Safety to 2.0 and increase Item 8, Infiltrating Surface Area, such that
the portion of the site area used for retention and infiltration BMPs equals or exceeds the minimum effective area thresholds (Table 5-7 of the TGD for WQMP)

for the applicable category of development and repeat all above calculations.
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4.3.4 Biotreatment BMP

Biotreatment BMPs may be considered if the full LID DCV cannot be met by maximizing retention and
infiltration. A key consideration when using biotreatment BMP is the effectiveness of the proposed BMP in
addressing the pollutants of concern for the project (see Table 5-5 of the TGD for WQMP).

Use Form 4.3-4 to summarize the potential for volume based and/or flow based biotreatment options to
biotreat the remaining unmet LID DCV. Biotreatment computations are included as follows:

o Use Form 4.3-5 to compute biotreatment in small volume based biotreatment BMP (e.g. bioretention
w/underdrains);

e Use Form 4.3-6 to compute biotreatment in large volume based biotreatment BMP (e.g. constructed
wetlands);

e Use Form 4.3-7 to compute sizing criteria for flow-based biotreatment BMP (e.g. bioswales)

Form 4.3-4 Selection and Evaluation of Biotreatment BMP (DA 1)

1 Remaining LID DCV not met by site design , or List pollutants of concern Copy from Form 2.3-1.

infiltration, BMP for potential biotreatment (ft3): 0
Form 4.2-1 Item 7 - Form 4.3-2 Item 19 — Form 4.3-3 Item 16

) Volume-based biotreatment Flow-based biotreatment
Biotreatment BMP Selected Use Forms 4.3-5 and 4.3-6 to compute treated volume Use Form 4.3-7 to compute treated flow
(Select biotreatment BMP(s) Bioretention with underdrain
necessary to ensure all pollutants O_f Planter box with underdrain Vegetated swale
concern are addressed through L_jmt Constructed wetlands Vegetated filter strip
Operations and Processes, described . . .
Wet extended detention Proprietary biotreatment

in Table 5-5 of the TGD for WQMP)
Dry extended detention

4 . . - .
3 Volume biotreated in volume based Compute remaining LID DCV with > Remaining fraction of LID DCV for
biotreatment BMP (ft3): Form 4.3- implementation of volume based biotreatment  sizing flow based biotreatment BMP:
5 Item 15 + Form 4.3-6 Item 13 BMP (ft3): Item 1—Item 3 % Item 4 /Item 1
6 Flow-based biotreatment BMP capacity provided (cfs): Use Figure 5-2 of the TGD for WQMP to determine flow capacity required to

provide biotreatment of remaining percentage of unmet LID DCV (Item 5), for the project’s precipitation zone (Form 3-1 Item 1)

7 Metrics for MEP determination:

Provided a WQMP with the portion of site area used for suite of LID BMP equal to minimum thresholds in Table 5-7 of the

TGD for WQMP for the proposed category of development: If maximized on-site retention BMPs is feasible for partial capture,
then LID BMP implementation must be optimized to retain and infiltrate the maximum portion of the DCV possible within the prescribed
minimum effective area. The remaining portion of the DCV shall then be mitigated using biotreatment BMP.
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Form 4.3-5 Volume Based Biotreatment (DA 1) — N/A
Bioretention and Planter Boxes with Underdrains

_ DA DMA
29”‘3“:“3“?'\/'; Tdyp? onter box w/underdrain, oth DAO DMA DA  DMA BMP Type
loretention w/underdrain, planter box w/underdrain, other ..
comparable BVP) BMP Type BMP Type (Use additional forms
for more BMPs)

1 Pollutants addressed with BMP  List all pollutant of concern that

will be effectively reduced through specific Unit Operations and
Processes described in Table 5-5 of the TGD for WQMP

2 Amended soil infiltration rate Typical ~ 5.0

3 Amended soil infiltration safety factor Typical ~ 2.0

4 Amended soil design percolation rate (in/hr) Paesign = Item 2/
Item 3

3 Ponded water drawdown time (hr) Copy Item 6 from Form 4.2-1

6 Maximum ponding depth (ft) see Table 5-6 of the TGD for WQMP

for reference to BMP design details

7 Ponding Depth (ft) dsve = Minimum of (1/12 * item 4 * Item 5) or
Item 6

8 Amended soil surface area (ft2)

3 Amended soil depth (ft) see Table 5-6 of the TGD for WQMP for

reference to BMP design details

10 Amended soil porosity, n

11 Gravel depth (ft) see Table 5-6 of the TGD for WQMP for reference
to BMP design details

2 Gravel porosity, n

13 Duration of storm as basin is filling (hrs) Typical ~ 3hrs

4 Biotreated Volume (ft3)  Vbiotreatea = Item 8 * [(Item 7/2) + (Item 9
* Item 10) +(Iltem 11 * Item 12) + (Item 13 * (Item 4/ 12))]

15 Total biotreated volume from bioretention and/or planter box with underdrains BMP: 0

Sum of Item 14 for all volume-based BMPs included in this form
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Form 4.3-6 Volume Based Biotreatment (DA 1) - N/A
Constructed Wetlands and Extended Detention

DA DMA
Biotreatment BMP Type DA O DMA BMP Type
Constructed wetlands, exte.nded wet detention‘, extended dr.y detention, BMP Type (Use additional forms
or other comparable proprietary BMP. If BMP includes multiple modules
(E.g. forebay and main basin), provide separate estimates for storage for more BMPs)
and pollutants treated in each module. Forebay Basin Forebay Basin

1 Pollutants addressed with BMP forebay and basin

List all pollutant of concern that will be effectively reduced through
specific Unit Operations and Processes described in Table 5-5 of the TGD
for wamp

2 Bottom width (ft)
3
Bottom length (ft)
4
Bottom area (ft2) Avottom = Item 2 * Item 3
5.
Side slope (ft/ft)
6
Depth of storage (ft)

7
Water surface area (ft2)
Asurface =(Item 2 + (2 * Item 5 * Item 6)) * (Item 3 + (2 * Item 5 * [tem 6))

8
Storage volume (ft3) For BMP with a forebay, ensure fraction of

total storage is within ranges specified in BMP specific fact sheets, see
Table 5-6 of the TGD for WQMP for reference to BMP design details
V =Item 6 /3 * [Item 4 + Item 7 + (Item 4 * [tem 7)70.5]

? Drawdown Time (hrs) Copy Item 6 from Form 2.1

1
0 Outflow rate (cfs) Qave = (Item Sforebay + Item 8tasin) / (Item 9 * 3600)

1 Duration of design storm event (hrs)

2 Biotreated Volume (ft3)
Vbiotreated = (/tem 8forebay + Item 8basr’n) +( Item 10 * Item 11 * 3600)

13 Total biotreated volume from constructed wetlands, extended dry detention, or extended wet detention : 0

(Sum of Item 12 for all BMP included in plan)
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Form 4.3-7 Flow Based Biotreatment (DA 1) N/A

Biotreat tBMP T PA PMA
Vegetated swale, vegettvlfe;;jterr:tr:ip or ochrp :ompamble proprietary bA DMA bA DMA BMP Type
BMP ’ ! BMP Type BMP Type (Use additional forms
for more BMPs)

1 Pollutants addressed with BMP

List all pollutant of concern that will be effectively reduced through
specific Unit Operations and Processes described in TGD Table 5-5

2 Flow depth for water quality treatment (ft)

BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP
design details

3 Bed slope (ft/ft)
BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP
design details

4 Manning's roughness coefficient

3 Bottom width (ft)

bw = (Form 4.3-5 Item 6 * Item 4) / (1.49 * Item 2"1-67 * [tem 3"%°)

6 Side slope (ft/ft)
BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP
design details

7 .
Cross sectional area (ft2)
A= (Item 5 * Item 2) + (Item 6 * Item 2"?)

8 Water quality flow velocity (ft/sec)
V= Form 4.3-5 Item 6 / Item 7

3 Hydraulic residence time (min)
Pollutant specific, see Table 5-6 of the TGD for WQMP for reference to
BMP design details

10 Length of flow based BMP (ft)

L =Item 8 * Item 9 * 60

1 Water surface area at water quality flow depth (ft?)
SAiop = (Item 5 + (2 * Item 2 * [tem 6)) * Item 10
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4.3.5 Conformance Summary

Complete Form 4.3-8 to demonstrate how on-site LID DCV is met with proposed site design, infiltration,
and/or biotreatment BMP. The bottom line of the form is used to describe the basis for infeasibility
determination for on-site LID BMP to achieve full LID DCV, and provides methods for computing remaining
volume to be addressed in an alternative compliance plan. If the project has more than one outlet, then
complete additional versions of this form for each outlet.

Form 4.3-8 Conformance Summary and Alternative
Compliance Volume Estimate (DA 1)

1 Total LID DCV for the Project DA-1 (ft3): 50,844 Copy Item 7 in Form 4.2-1

2 On-site retention with site design BMP (ft3): 0 Copy Item18 in Form 4.3-2
3 On-site retention with LID infiltration BMP (ft3): 55,955; 128,853 tot. with detention  Copy Item 16 in Form 4.3-3
4 On-site biotreatment with volume based biotreatment BMP (ft3): 0  Copy Item 3 in Form 4.3-4

3 Flow capacity provided by flow based biotreatment BMP (cfs): 0 Copy Item 6 in Form 4.3-4

6 LID BMP performance criteria are achieved if answer to any of the following is “Yes”:

e Full retention of LID DCV with site design or infiltration BMP: Yes No
If yes, sum of Items 2, 3, and 4 is greater than Item 1

e Combination of on-site retention BMPs for a portion of the LID DCV and volume-based biotreatment BMP that
address all pollutants of concern for the remaining LID DCV: Yes No
If yes, a) sum of Items 2, 3, 4, and 5 is greater than Item 1, and Items 2, 3 and 4 are maximized; or b) Item 6 is greater than Form
4.3--5 [tem 6 and Items 2, 3 and 4 are maximized

= On-site retention and infiltration is determined to be infeasible; therefore biotreatment BMP provides biotreatment
for all pollutants of concern for full LID DCV: Yes No
If yes, Form 4.3-1 Items 7 and 8 were both checked yes

7 If the LID DCV is not achieved by any of these means, then the project may be allowed to develop an alternative

compliance plan. Check box that describes the scenario which caused the need for alternative compliance:

e Combination of Site Design, retention and infiltration, , and biotreatment BMPs provide less than full LID DCV capture:

Checked yes if Form 4.3-4 Item 7is checked yes, Form 4.3-4 Item 6 is zero, and sum of Items 2, 3, 4, and 5 is less than Item 1. If so,
apply water quality credits and calculate volume for alternative compliance, Var = (Item 1 —Item 2 —Item 3 —Item 4 —Item 5) * (100 -
Form 2.4-1 Item 2)%

e Facilities, or a combination of facilities, of a different design than in Section E.12.e.(ii)(f) may be permitted if all of the
following Phase Il Small MS4 General Permit 2013-0001-DWQ 55 February 5, 2013 measures of equivalent
effectiveness are demonstrated:

1) Equal or greater amount of runoff infiltrated or evapotranspired;

2) Equal or lower pollutant concentrations in runoff that is discharged after biotreatment;
3) Equal or greater protection against shock loadings and spills;

4) Equal or greater accessibility and ease of inspection and maintenance.
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4.3.6 Hydromodification Control BMP

Use Form 4.3-9 to compute the remaining runoff volume retention, after Site Design BMPs are
implemented, needed to address hydromodification, and the increase in time of concentration and decrease
in peak runoff necessary to meet targets for protection of waterbodies with a potential hydromodification.
Describe the proposed hydromodification treatment control BMP. Section 5.6 of the TGD for WQMP
provides additional details on selection and evaluation of hydromodification control BMP.

Form 4.3-9 Hydromodification Control BMPs (DA 1)

2 On-site retention with site design and infiltration, BMP (ft3): 128,853 Sum of

Form 4.3-8 Items 2, 3, and 4. Evaluate option to increase implementation of on-site
retention in Forms 4.3-2, 4.3-3, and 4.3-4 in excess of LID DCV toward achieving
hydromodification volume reduction

1 Volume reduction needed for

hydromodification performance criteria (ft3): 0
(Form 4.2-2 Item 4 * 0.95) — Form 4.2-2 Item 1

3 -

Remaining volume for 4
hydromodification volume capture Volume capture provided by incorporating additional on-site BMPs (ft3):
(ft3): 0 Item 1—Item 2

5
Is Form 4.2-2 Item 11 less than or equal to 5%: Yes No
If yes, hydromodification performance criteria is achieved. If no, select one or more mitigation options below:

e Demonstrate increase in time of concentration achieved by proposed LID site design, LID BMP, and additional on-site
BMP

e Increase time of concentration by preserving pre-developed flow path and/or increase travel time by reducing slope and
increasing cross-sectional area and roughness for proposed on-site conveyance facilities

6 Form 4.2-2 Item 12 less than or equal to 5%: Yes No

If yes, hydromodification performance criteria is achieved. If no, select one or more mitigation options below:

e Demonstrate reduction in peak runoff achieved by proposed LID site design, LID BMPs, and additional on-site retention
BMPs
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4.4 Alternative Compliance Plan (if applicable)

Describe an alternative compliance plan (if applicable) for projects not fully able to infiltrate, or biotreat the
DCV via on-site LID practices. A project proponent must develop an alternative compliance plan to address the
remainder of the LID DCV. Depending on project type some projects may qualify for water quality credits that
can be applied to reduce the DCV that must be treated prior to development of an alternative compliance plan
(see Form 2.4-1, Water Quality Credits). Form 4.3-9 Item 8 includes instructions on how to apply water quality
credits when computing the DCV that must be met through alternative compliance.

Alternative Designs — Facilities, or a combination of facilities, of a different design than in Permit Section
E.12.e.(ii) (f) may be permitted if all of the following measures of equivalent effectiveness are demonstrated:

1) Equal or greater amount of runoff infiltrated or evapotranspired,;

2) Equal or lower pollutant concentrations in runoff that is discharged after biotreatment;
3) Equal or greater protection against shock loadings and spills;

4) Equal or greater accessibility and ease of inspection and maintenance.

The Project Proponent will need to obtain written approval for an alternative design from the Lahontan
Regional Water Board Executive Officer (see Section 6 of the TGD for WQMP).
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Section 5 Inspection and Maintenance Responsibility

for Post Construction BMP

All BMPs included as part of the project WQMP are required to be maintained through regular scheduled
inspection and maintenance (refer to Section 8, Post Construction BMP Requirements, in the TGD for
WQMP). Fully complete Form 5-1 summarizing all BMP included in the WQMP. Attach additional forms as
needed. The WQMP shall also include a detailed Operation and Maintenance Plan for all BMP and a
Maintenance Agreement. The Maintenance Agreement must also be attached to the WQMP.

Note that at time of Project construction completion, the Maintenance Agreement must
be completed, signed, notarized and submitted to the County Stormwater Department

BMP

UG.
Infiltration

System

(Ng)

Loading

Docks &

Parking
Areas

Catch
Basin
Filter

Form 5-1 BMP Inspection and Maintenance
(use additional forms as necessary)

Reponsible Party(s)

Owner

Owner

Owner

Inspection/ Maintenance
Activities Required

-Inspect/Maintain UG-Infiltration Basin Systems
-Isolator Row or clarifier (TBD) for collected
trash, sediments, and/or debris. Remove trash,
sediments and debris by jet-vac and pump and
dispose of trash, sediments and debris in a legal
manner.

-Inspect system for standing water. If system has
standing water, peform re-inspection within 48
hours. If system still gas standing water then the
system shall be jet-vacuumed and pumped and
removed debris shall be diposed of in a legal
manner.

Sweep loading dock and parking lot and truck
courts.

- Inspect and maintain catch basin filters as
required.

- Inspect catch basin bottom for debris / remove
debris and dispose as required.

Minimum Frequency
of Activities

Bi-monthly and
prior to storm
event and 48
hours after storm
has passed.

Monthly / As
needed.

Quarterly
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Truck
Dock

Planting

Efficient
Irrigation

Storm
drain
system
signage

Trash
Storage
Areas and
Litter
Control
(SD-32)

Owner

Owner

Owner

Owner

Owner

Inspect loading dock for trash debris and
sediments. Inspect loading dock for evidence of
spills and broken containers. Clean up spills and

dispose of collected material in a legal manner.

Inspect helth of planting and erosion of
landscape area. Trimming trees and bushes
when needed.

- Inspect irrigation system general operation and
durations.

- Repair damaged sprinkler and drip irrigation
lines as needed.

- Reduce durations during the winter season to
prevent over irrigation.

Inspect Catch basin signage for faded or lost

signs / repair or replace as needed.

Inspect trash container, lids, screens and clean
trash storage areas..

Weekly

Monthly

Monthly

Annually

Weekly
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Section 6 WQMP Attachments

6.1. Site Plan and Drainage Plan

Include a site plan and drainage plan sheet set containing the following minimum information:

=  Project location

=  Site boundary

= Land uses and land covers, as applicable

= Suitability/feasibility constraints

= Structural Source Control BMP locations

= Site Design Hydrologic Source Control BMP locations
= LID BMP details

=  Drainage delineations and flow information

=  Drainage connections

6.2 Electronic Data Submittal

Minimum requirements include submittal of PDF exhibits in addition to hard copies. Format must not require
specialized software to open. If the local jurisdiction requires specialized electronic document formats (as
described in their Local Implementation Plan), this section will describe the contents (e.g., layering,
nomenclature, geo-referencing, etc.) of these documents so that they may be interpreted efficiently and
accurately.

6.3 Post Construction
Attach all O&M Plans and Maintenance Agreements for BMP to the WQMP.

6.4 Other Supporting Documentation

»  BMP Educational Materials
= Activity Restriction - C,C&R’s & Lease Agreements



Attachment A
WQMP Site Plan
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Design Procedure Form for Design Flow

Uniform Intensity Design Flow

Designer:
Company:
Date:
Project:
Location:

Tobi Adabale
Huitt-Zollars, Inc
05/26/2023

Covington - Phelan 20
CDS#1

1. Determine Impervious Percentage

a. Determine total tributary area

b. Determine Impervious %

2. Determine Runoff Coefficient Values
Use Table 4 and impervious % found in step 1

a. A Soil Runoff Coefficient
b. B Soil Runoff Coefficient

c. C Soil Runoff Coefficient
d. D Soil Runoff Coefficient

3. Determine the Area decimal fraction of each soil type

in tributary area
a. Areaof ASoil / (1) =

b. Area of B Soil / (1)
c. Areaof C Soil / (1)

d. Areaof D Soil / (1) =

4. Determine Runoff Coefficient

a. C = @)x(7) + (4)x(8) + (5)x(9) + (6)x(10) =

5. Determine BMP Design flow

a.Qegup=CxIxA= (11)x0.2x (1)

Atotal =

Ay
Ac

Qewp =

Worksheet 2

12.20 acres
90 %
0.88
1
0.88
ft3

2.15 s

(1)
)

®3)
(4)
(®)
(6)

(7)
(8)
(9)
(10)

(11)

(12)



Design Procedure Form for Design Flow
Uniform Intensity Design Flow

Designer: Tobi Adabale

Company: Huitt-Zollars, Inc
Date: 05/26/2023

PrOjeCt: Covington - Phelan 20
Location: cps#2

1. Determine Impervious Percentage

a. Determine total tributary area

b. Determine Impervious %

2. Determine Runoff Coefficient Values
Use Table 4 and impervious % found in step 1

a. A Soil Runoff Coefficient
b. B Soil Runoff Coefficient
c. C Soil Runoff Coefficient
d. D Soil Runoff Coefficient

3. Determine the Area decimal fraction of each soil type
in tributary area

a. Areaof ASoil / (1) =
b. Area of B Soil / (1)
c. Areaof C Soil / (1)
d. Areaof D Soil / (1) =

4. Determine Runoff Coefficient

a. C = @)x(7) + (4)x(8) + (5)x(9) + (6)x(10) =

5. Determine BMP Design flow

a.Qegup=CxIxA= (11)x0.2x (1)

Atotal =

Ap
Ac

Qewp =

90

0.88

0.88

1.06

Worksheet 2

acres

%

ft3

(1)
)

®3)
(4)
(®)
(6)

(7)
(8)
(9)
(10)

(11)

(12)






The experts you need to solve your

Contech is the leader in stormwater
management solutions, helping engineers,
contractors and owners with infrastructure and
land development projects throughout North
America.

With our responsive team of stormwater experts,
local regulatory expertise and flexible solutions,
Contech is the trusted partner you can count on for

stormwater management solutions.

Your Contech Team

STORMWATER
CONSULTANT

It’s my job to recommend
the best solution to meet
permitting requirements.

STORMWATER
DESIGN ENGINEER

| work with consultants to design
the best approved solution to
meet your project’s needs.

REGULATORY MANAGER

I understand the local stormwater
regulations and what solutions
will be approved.

SALES ENGINEER

I make sure our solutions
meet the needs of the contractor
during construction.



Unique screening technology for
stormwater runoff — CDS®

The CDS hydrodynamic separator uses swirl concentration and continuous deflective separation to
screen, separate and trap trash, debris, sediment, and hydrocarbons from stormwater runoff.

At the heart of the CDS system is a unique screening technology used to capture and retain trash
and debris. The screen face is louvered so that it is smooth in the downstream direction. The effect
created is called “Continuous Deflective Separation.” The power of the incoming flow is harnessed
to continually shear debris off the screen and to direct trash and sediment toward the center of
the separation cylinder. This results in a screen that is self-cleaning and provides 100% removal of
floatables and neutrally buoyant material debris 4.7 mm or larger, without blinding.

CDS is used to meet trash Total Maximum Daily Load (TMDL) requirements, for stormwater quality
control, inlet and outlet pollution control, and as pretreatment for filtration, detention/infiltration,
bioretention, rainwater harvesting systems, and a variety of green infrastructure practices.



CDS® Features and Benefits

Captures and retains 100% of floatables and

. Superior pollutant removal
neutrally buoyant debris 4.7mm or larger P P

Self-cleaning screen Ease of maintenance

Isolated storage sump eliminates scour

potential Excellent pollutant retention

Eliminates the need for additional

Internal S
al bypass structures

Multiple pipe inlets and 90-180° angles Design flexibility

Clear access to sump and stored pollutants Fast, easy maintenance

The CDS® Screen

A fundamentally different approach to trash control ...

Traditional approaches to trash control typically involve
“direct screening” that can easily become clogged, as trash
is pinned to the screen as water passes through. Clogged
screens can lead to flooding as water backs up. The design
of the CDS screen is fundamentally different. Flow is
introduced to the screen face which is louvered so that it
is smooth in the downstream direction. The effect created
is called “Continuous Deflective Separation.” The power of
the incoming flow is harnessed to continually shear debris
off the screen and to direct trash and sediment toward the
center of the separation cylinder.



CDS® Design Configuration

Why use traditional stormwater design when ONE system can do it all ...

The CDS effectively treats stormwater runoff while reducing the number of structures on your site.

Inling, offline, grate inlet, and drop inlet configurations available. Internal and external peak bypass

options also available.

INLET

BYPASS
STRUCTURE

TREATMENT
UNIT

JUNCTION

A Traditional Stormwater Treatment Site Design
would require several structures on your site.
With CDS, one system can do it all!

CDS® Advantages

«  Grateinlet option available

« Internal bypass weir

«  Accepts multiple inlets at a variety of angles
«  Advanced hydrodynamic separator

«  Captures and retains 100% of floatables and neutrally buoyant
debris 4.7 mm or larger

« Indirect screening capability keeps screen from clogging
«  Retention of all captured pollutants, even at high flows

«  Performance verified by NJCAT, WA Ecology, and ETV Canada

GRATE INLET
(CAST IRON HOOD FOR
‘CURB INLET OPENING)

CLEAN OUT
(REQUIRED)

DEFLECTION PAN, 3 SIDED
(GRATE INLET DESIGN)

‘CREST OF BYPASS WEIR
(ONE EACH SIDE)

SEPARATION CYLINDER

INLET FLUME

INLET
(MULTIPLE PIPES POSSIBLE)

OUTLET OIL BAFFLE

TREATMENT SCREEN

SEPARATION SLAB SUMP STORAGE

Learn More:
www.ContechES.com/cds



CDS® Applications

CDS is commonly used in the following stormwater applications:

«  Stormwater quality control - trash, debris, sediment, and hydrocarbon removal
«  Urban retrofit and redevelopment

« Inlet and outlet protection

«  Pretreatment for filtration, detention/infiltration, bioretention, rainwater harvesting systems,
and Low Impact Development designs

CDS® provides trash control CDS°® pretreats a bioswale

Select CDS® Certifications and Verifications

CDS has been verified by some of the most stringent stormwater technology
evaluation organizations in North America, including:

«  Washington State Department of Ecology (GULD) - Pretreatment
. New Jersey Department of Environmental Protection (NJ DEP)
«  Canadian Environmental Technology Verification (ETV)

«  California Statewide Trash Amendments Full Capture System Certified*

*The CDS System has been certified by the California State Water Resources Control Board as a Full Capture System provided that it is sized to treat
the peak flow rate from the region specific 1-year, 1-hour design storm, or the peak flow capacity of the corresponding storm drain, whichever is less.



CDS® Maintenance

Select a cost-effective and easy-to-access treatment system ...

Systems vary in their maintenance needs, and the selection of a
cost-effective and easy-to-access treatment system can mean a huge
difference in maintenance expenses for years to come.

A CDS unit is designed to minimize maintenance and make it as easy
and inexpensive as possible to keep our systems working properly.

INSPECTION

Inspection is the key to effective maintenance. Pollutant deposition
and transport may vary from year to year and site to site. Semi-annual
inspections will help ensure that the system is cleaned out at the
appropriate time. Inspections should be performed more frequently
where site conditions may cause rapid accumulation of pollutants.

RECOMMENDATIONS FOR CDS MAINTENANCE

Most CDS® units can easily be cleaned
within thirty minutes.

The recommended cleanout of solids within the CDS unit’s sump should occur at 75% of the sump capacity. Access to the CDS

unit is typically achieved through two manhole access covers — one allows inspection and cleanout of the separation chamber

and sump, and another allows inspection and cleanout of sediment captured and retained behind the screen. A vacuum truck

is recommended for cleanout of the CDS unit and can be easily accomplished in less than 30 minutes for most installations.

HDS Product Design Worksheets

Our in-house team of engineers can support you through the entire
permitting process - and the first step is sending us your project information
by filling out one of the Project Design Worksheets. We will forward your
information to an in-house engineer who will contact you with specific
recommendations for your project.

The free tool is available at
www.ContechES.com/pdw-treatment

Learn More:
www.ContechES.com/pdw-treatment
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VIL4.1.

Site Suitability Considerations

Suitability assessment related considerations include (Table VIL3):

e Soil assessment methods - the site assessment extent (e.g., number of borings, test pits,
etc.) and the measurement method used to estimate the short-term infiltration rate.

¢ Predominant soil texture/percent fines - soil texture and the percent of fines can
greatly influence the potential for clogging.

e Site soil variability - site with spatially heterogeneous soils (vertically or horizontally)
as determined from site investigations are more difficult to estimate average properties
for resulting in a higher level of uncertainty associated with initial estimates.

e Depth to seasonal high groundwater/impervious layer - groundwater mounding may
become an issue during excessively wet conditions where shallow aquifers or shallow
clay lenses are present.

Table VIIL.3: Suitability Assessment Related Considerations for Infiltration Facility Safety

Factors

Consideration

Assessment methods
(see explanation below)

Texture Class

Site soil variability

Depth to groundwater/
impervious layer

High Concern

Use of soil survey
maps or simple
texture analysis to
estimate short-term
infiltration rates

Silty and clayey
soils with significant
fines

Highly variable soils
indicated from site
assessment or
limited soil borings
collected during site
assessment

<5 ft below facility
bottom

Medium Concern

Direct measurement
of = 20 percent of
infiltration area with
localized infiltration
measurement
methods (e.g.,
infiltrometer)

Low Concern

Direct measurement of =
50 percent of infiltration
area with localized
infiltration measurement
methods

or

Use of extensive test pit
infiltration measurement
methods

Loamy soils

Soil borings/test pits
indicate moderately
homogeneous soils

5-10 ft below facility
bottom

Granular to slightly loamy
soils

Multiple soil borings/test
pits indicate relatively
homogeneous soils

>10 below facility bottom

Localized infiltration testing refers to methods such as the double ring infiltrometer test (ASTM
D3385-88) which measure infiltration rates over an area less than 10 sq-ft, may include lateral
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TECHNICAL GUIDANCE DOCUMENT APPENDICES

flow, and do not attempt to account for heterogeneity of soil. The amount of area each test
represents should be estimated depending on the observed heterogeneity of the soil.

Extensive infiltration testing refers to methods that include excavating a significant portion of
the proposed infiltration area, filling the excavation with water, and monitoring drawdown.
The excavation should be to the depth of the proposed infiltration surface and ideally be at least
50 to 100 square feet.

In all cases, testing should be conducted in the area of the proposed BMP where, based on
review of available geotechnical data, soils appear least likely to support infiltration.

VIL.4.2. Design Related Considerations
Design related considerations include (Table VIL4):

e Size of area tributary to facility - all things being equal, risk factors related to
infiltration facilities increase with an increase in the tributary area served. Therefore
facilities serving larger tributary areas should use more restrictive adjustment factors.

e Level of pretreatment/expected influent sediment loads - credit should be given for
good pretreatment by allowing less restrictive factors to account for the reduced
probability of clogging from high sediment loading. Also, facilities designed to capture
runoff from relatively clean surfaces such as rooftops are likely to see low sediment
loads and therefore should be allowed to apply less restrictive safety factors.

¢ Redundancy - facilities that consist of multiple subsystems operating in parallel such
that parts of the system remains functional when other parts fail and/or bypass should
be rewarded for the built-in redundancy with less restrictive correction and safety
factors. For example, if bypass flows would be at least partially treated in another BMP,
the risk of discharging untreated runoff in the event of clogging the primary facility is
reduced. A bioretention facility that overflows to a landscaped area is another example.

e Compaction during construction - proper construction oversight is needed during
construction to ensure that the bottoms of infiltration facility are not overly compacted.
Facilities that do not commit to proper construction practices and oversight should
have to use more restrictive correction and safety factors.
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Table VII.4: Design Related Considerations for Infiltration Facility Safety Factors

Consideration

Tributary area size

Level of
pretreatment/
expected influent
sediment loads

Redundancy of
treatment

Compaction during
construction

High Concern

Greater than 10 acres.

Pretreatment from gross
solids removal devices
only, such as
hydrodynamic
separators, racks and
screens AND tributary
area includes
landscaped areas, steep
slopes, high traffic areas,
or any other areas
expected to produce
high sediment, trash, or
debris loads.

No redundancy in BMP
treatment train.

Construction of facility
on a compacted site or
elevated probability of
unintended/ indirect
compaction.

Medium Concern

Greater than 2 acres but
less than 10 acres.

Good pretreatment with
BMPs that mitigate coarse
sediments such as
vegetated swales AND
influent sediment loads
from the tributary area are
expected to be relatively
low (e.g., low traffic, mild
slopes, disconnected
impervious areas, etc.).

Medium redundancy, other
BMPs available in
treatment train to maintain
at least 50% of function of
facility in event of failure.

Medium probability of
unintended/ indirect
compaction.

Low Concern

2 acres or less.

Excellent pretreatment
with BMPs that mitigate
fine sediments such as
bioretention or media
filtration OR
sedimentation or facility
only treats runoff from
relatively clean surfaces,
such as rooftops.

H|gH reaunaancy,

multiple components
capable of operating
independently and in
parallel, maintaining at
least 90% of facility
functionality in event of
failure.

Heavy equipment
actively prohibited from
infiltration areas during
construction and low
probability of
unintended/ indirect

compaction.

CDS Units will be provided in all on-site storm drain as a pre-treatment control BMP prior to allowing
runoff to be conveyed to the primary treatment BMP. The CDS Units will remove large debris, trash,

sediment and oil/grease from the runoff before outleting into the on-site infiltration systems. See

Attachment B for CDS Unit and catch basin filter specifications & calculations.

———> The soil in the proposed infiltration system footprints will be uncompacted in-place native material.
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VIL.4.3. Determining Factor of Safety

A factor of safety shall be used. To assist in selecting the appropriate design infiltration rate, the
measured short term infiltration rate should be adjusted using a weighted average of several
safety factors using the worksheet shown in Worksheet H below. The design infiltration rate
would be determined as follows:

1. For each consideration shown in Table VIL3 and Table VIL4 above, determine whether
the consideration is a high, medium, or low concern.

2. For all high concerns, assign a factor value of 3, for medium concerns, assign a factor

value of 2, and for low concerns assign a factor value of 1.

Multiply each of the factors by the corresponding weight to get a product.

Sum the products within each factor category to obtain a safety factor for each.

5. Multiply the two safety factors together to get the final combined safety factor. If the
combined safety factor is less than 2, then 2 shall be used as the safety factor.

6. Divide the measured short term infiltration rate by the combined safety factor to obtain
the adjusted design infiltration rate for use in sizing the infiltration facility.

B »

The design infiltration rate shall be used to size BMPs and to evaluate their expected long term
performance. This rate shall not be less than 2, but may be higher at the discretion of the design
engineer.
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Worksheet H: Factor of Safety and Design Infiltration Rate and Worksheet

Assigned
Factor Category Factor Description Weight (w)
Soil assessment methods 0.25
Predominant soil texture 0.25
Suitability Site soil variability 0.25
Assessment Depth to groundwater / impervious 0.25
layer '
Suitability Assessment Safety Factor, S, = Xp
Tributary area size 0.25
Level of pretreatment/ expected
. 0.25
sediment loads
B Design Redundancy 0.25
Compaction during construction 0.25

Design Safety Factor, Sg = XZp
Combined Safety Factor, Stor= Sax Sg

Measured Infiltration Rate, inch/hr, Ky,
(corrected for test-specific bias)

Design Infiltration Rate, in/hr, Kpesign = StorxKm Ky + Spr

Briefly describe infiltration test and provide reference to test forms:

Factor
Value (v) pP=WXV

2

1
1
1

PR koW

Product (p)

0.50
0.25
0.25

0.25

1.25
0.75

0.25

0.25
0.25
1.50

2.75

*11.2

4.07 in/hr

*See Attachment D for Infiltration Report for infiltration rate.

Note: The minimum combined adjustment factor shall not be less than 2.0 and the maximum

combined adjustment factor shall not exceed 9.0.
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NOAA ATLAS 14 POINT PRECIPITATION FREQUENCY ESTIMATES: CA
Data description

Data type: Precipitation depth Units: English Time series type: Partial duration

Select location
1) Manually:

a) By location (decimal degrees, use "-" for S and W): Latitude: Longitude: Submit
b) By station (list of CA stations): Select station

c) By address PHELAN RDAND LOSBANOSAVE X Q

2) Use map:
Map a) Select location
Terrain Move crosshair or double click
b) Click on station icon
Show stations on map
Location information:
Name: Hesperia, California, USA*
Latitude: 34.4253°
Longitude: -117.4057°
Elevation: 3588 ft **
+
200m
* Source: ESRI Maps
600ft ** Source: USGS
POINT PRECIPITATION FREQUENCY (PF) ESTIMATES
WITH 90% CONFIDENCE INTERVALS AND SUPPLEMENTARY INFORMATION
NOAA Atlas 14, Volume 6, Version 2
PF tabular Print page
PDS-based precipitation frequency estimates with 90% confidence intervals (in inches)1
. Average recurrence interval (years)
Duration
1 2 5 10 25 50 100 200 500 1000
5-min 0.086 0.123 0.172 0.211 0.266 0.309 0.353 0.399 0.462 0.512
(0.072-0.106)  (0.102-0.150)  (0.141-0.210)  (0.173-0.261)  (0.211-0.340)  (0.239-0.403)  (0.267-0.472)  (0.293-0.549)  (0.326-0.663)  (0.348-0.760)
10-min 0.124 0.176 0.246 0.303 0.382 0.443 0.506 0.572 0.662 0.734
(0.103-0.151) (0.146-0.216) (0.203-0.301) (0.248-0.374) (0.302-0.488) (0.343-0.578) (0.382-0.677) (0.420-0.786) (0.467-0.950) (0.499-1.09)
15-min 0.150 0.213 0.297 0.367 0.462 0.536 0.612 0.692 0.801 0.888
(0.124-0.183)  (0.176-0.261)  (0.245-0.364)  (0.300-0.453)  (0.365-0.590)  (0.415-0.699)  (0.462-0.818)  (0.508-0.951) (0.564-1.15) (0.604-1.32)
30-min 0.227 0.323 0.450 0.555 0.699 0.811 0.926 1.05 1.21 1.34
(0.188-0.277)  (0.267-0.395)  (0.371-0.552)  (0.454-0.685)  (0.553-0.893) (0.628-1.06) (0.700-1.24) (0.769-1.44) (0.854-1.74) (0.914-1.99)
60-min 0.321 0.458 0.638 0.786 0.990 1.15 1.31 1.48 1.72 1.90
(0.266-0.392)  (0.378-0.559)  (0.526-0.782)  (0.643-0.971)  (0.783-1.26) (0.890-1.50) (0.992-1.76) (1.09-2.04) (1.21-2.46) (1.30-2.83)
ohr 0.471 0.639 0.867 1.06 1.33 1.54 1.76 2.00 233 2.60
(0.390-0.574)  (0.529-0.781)  (0.715-1.06) (0.865-1.31) (1.05-1.69) (1.19-2.01) (1.33-2.36) (1.47-2.75) (1.64-3.34) (1.77-3.86)
3hr 0.595 0.795 1.07 1.30 1.63 1.89 217 247 2.89 3.23
(0.492-0.726)  (0.657-0.972) (0.881-1.31) (1.06-1.61) (1.29-2.08) (1.46-2.47) (1.64-2.90) (1.81-3.39) (2.04-4.14) (2.20-4.80)

https://hdsc.nws.noaa.gov/pfds/pfds_map_cont.html?bkmrk=ca 1/2
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https://www.weather.gov/owp/hdsc_FAQ
https://www.weather.gov/owp/hdsc_glossary
https://hdsc.nws.noaa.gov/pfds/index.html
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https://hdsc.nws.noaa.gov/pfds/pfds_maps.html
https://hdsc.nws.noaa.gov/pfds/pfds_series.html
https://hdsc.nws.noaa.gov/pfds/pfds_temporal.html
https://www.weather.gov/owp/hdsc_currentpf
https://www.weather.gov/owp/hdsc_pmp
https://www.weather.gov/owp/hdsc_publications
https://www.weather.gov/owp/hdsc_aep
https://www.weather.gov/owp/hdsc_record_precip
https://www.weather.gov/owp/hdsc_contact
https://www.usa.gov/
https://hdsc.nws.noaa.gov/pub/hdsc/data/xlslists/ca.xls
https://hdsc.nws.noaa.gov/pfds/pfds_printpage.html?lat=34.4253&lon=-117.4057&data=depth&units=english&series=pds
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e 0.846 1.12
(0.700-1.03)  (0.927-1.37)
1.10 1.50
120 (0.014-1.35) (1.24-1.84)
1.50 2.1
24 (1331.72) (1.86-2.43)
1.73 2.43
2day (4 53.1.99) (2.15-2.80)
1.85 2.60
Sday (164213) (2.30-3.00)
2.00 2.80
Aday (4 77:2.30) (2.48-3.23)
7-day 2.24 3.12
(1.99-2.58) (2.76-3.60)
10-day 2.40 3.33
(2.13-2.76) (2.95-3.84)
2.89 3.98
20day 5 56.3.33) (3.52-4.59)
3.41 4.67
S0-day  3033.93) (4.14-5.39)
4.07 5.50
45-day  351.4.60) (4.87-6.34)
4.65 6.18
60-day 4 12.5.35) (5.47-7.12)

1.50
(1.24-1.84)

2.05
(1.69-2.51)

2.94
(2.60-3.40)

3.40
(3.00-3.93)

3.64
(3.22-4.21)

3.93
(3.47-4.54)

4.34
(3.84-5.02)

4.61
(4.07-5.33)

5.49
(4.85-6.35)

6.41
(5.66-7.41)

7.46
(6.59-8.63)

8.28
(7.31-9.57)

1.82
(1.49-2.25)

2.52
(2.06-3.11)

3.66
(3.20-4.26)

4.24
(3.71-4.94)

4.55
(3.98-5.30)

4.90
(4.30-5.71)

5.41
(4.74-6.30)

5.73
(5.02-6.67)

6.80
(5.95-7.92)

7.90
(6.92-9.21)

9.16
(8.02-10.7)

10.1
(8.83-11.8)
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2.29
(1.81-2.92)

3.19
(2.52-4.08)

4.68
(3.97-5.64)

5.46
(4.62-6.57)

5.87
(4.98-7.07)

6.34
(5.37-7.63)

6.96
(5.90-8.38)

7.34
(6.22-8.84)

8.68
(7.36-10.5)

10.1
(8.53-12.1)

1.6
(9.82-14.0)

12.7
(10.8-15.3)

2.67 3.07
(2.06-3.48) (2.32-4.10)
3.74 4.32
(2.90-4.88) (3.27-5.78)
5.51 6.40
(4.58-6.78) (5.18-8.06)
6.46 7.53
(5.36-7.94) (6.10-9.49)
6.97 8.15
(5.78-8.57) (6.60-10.3)
7.52 8.80
(6.24-9.25) (7.13-11.1)
8.24 9.63
(6.84-10.1) (7.80-12.1)
8.68 10.1
(7.21-10.7) (8.20-12.8)
10.2 1.9
(8.50-12.6) (9.65-15.0)
11.8 13.8
(9.83-14.6) (11.2-17.4)
13.6 15.8
(11.3-16.7) (12.8-19.9)
14.9 17.2
(12.3-18.3) (13.9-21.7)

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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16.5
(12.4-22.2)

19.0
(14.4-25.7)

21.8
(16.4-29.4)

23.7
(17.9-31.9)

4.66
(3.17-6.91)

6.62
(4.51-9.83)
9.86
(7.20-13.8)
1.8
(8.65-16.5)
12.9
(9.45-18.1)
14.0
(10.2-19.6)
15.2
(11.1-21.3)
16.0
(11.7-22.3)
18.7
(13.7-26.1)
21.6
(15.8-30.2)
24.8
(18.1-34.6)

26.9
(19.7-37.6)
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San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 05/24/23

COVINGTON - PHELAN 20

10 YEAR STORM EVENT - EXISTING CONDITION

60420Q10E

T.A.

Fok ok ok ok ok ok x Hydrology Study Control Information **x*kxkkkkix
Rational hydrology study storm event year is 10.0
Computed rainfall intensity:

Storm year = 10.00 1 hour rainfall = 0.786 (In.)
Slope used for rainfall intensity curve b = 0.7000
Soil antecedent moisture condition (AMC) = 2

i s o e A o e o o L B s o s A s e e
Process from Point/Station 1.000 to Point/Station 2.000
**x*x*x INITIAL AREA EVALUATION ****

UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 67.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.578 (In/Hr)
Initial subarea data:

Initial area flow distance = 746.000(Ft.)

Top (of initial area) elevation = 3603.700(Ft.)

Bottom (of initial area) elevation = 3588.830(Ft.)

Difference in elevation = 14.870(Ft.)

Slope = 0.01993 s (%)= 1.99

TC = k(0.525)*[ (length”3)/ (elevation change)]70.2

Initial area time of concentration = 16.193 min.

Rainfall intensity = 1.966 (In/Hr) for a 10.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.635
Subarea runoff = 12.364 (CFS)

Total initial stream area = 9.900 (Ac.)

Pervious area fraction = 1.000

Initial area Fm value = 0.578 (In/Hr)

A L e A e e 2 S L a a a a  E  E E Sis
Process from Point/Station 2.000 to Point/Station 3.000
*x*x%x SUBAREA FLOW ADDITION ****

UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 67.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.578 (In/Hr)
Time of concentration = 16.19 min.

Rainfall intensity = 1.966 (In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.635
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Subarea runoff = 10.991 (CFS) for 8.800 (Ac.)

Total runoff = 23.355(CFS)

Effective area this stream = 18.70(Ac.)

Total Study Area (Main Stream No. 1) = 18.70 (Ac.)

Area averaged Fm value = 0.578 (In/Hr)

End of computations, Total Study Area = 18.70 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged SCS curve number = 67.0



Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0
Study date 05/24/23

e i e o O

San Bernardino County Synthetic Unit Hydrology Method
Manual date - August 1986

Program License Serial Number 6145

COVINGTON - PHELAN 20

UNIT HYDROGRAPH 10 YEAR - EXISTING CONDITION
6042UHQ10E

T.A.

Storm Event Year = 10

Antecedent Moisture Condition = 2

English (in-1b) Input Units Used

English Rainfall Data

English Units used in

Area averaged rainfall
Sub-Area
(Ac.)
Rainfall data for year
18.20

Rainfall data for year
18.20

Rainfall data for year
18.20

(Inches) Input Values Used

output format

intensity isohyetal data:

Duration Isohyetal

(hours) (In)

10
1 0.79

10
6 1.82

10
24 3.66

s o o o

*HRKx*kxxx*k Area—-averaged

SCS curve
NO. (AMC 2)
67.0

SCS curve
No. (AMCITI)
67.0

Area-averaged adjusted

Kxrxxxxx%* Area-Averaged low loss rate fraction,

Area Area
(Ac.) Fract
18.20 1.000

Area-averaged catchment yield fraction,

Area-averaged low loss

max loss rate, Fm **x&xkxsk

Area Area Fp(Fig C6) Ap Fm
(Ac.) Fraction (In/Hr) (dec.) (In/Hr)
18.20 1.000 0.578 1.000 0.578
loss rate Fm (In/Hr) = 0.578

Y FHxKkhxkkkkx

SCS CN SCS CN S Pervious
(AMC2) (AMC2) Yield Fr
67.0 67.0 4.93 0.257

Y = 0.257
fraction, Yb = 0.743

Direct entry of lag time by user
e 2 o O L o e e s ol TS
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Watershed area = 18.20 (Ac.)

Catchment Lag time = 0.205 hours

Unit interval = 5.000 minutes

Unit interval percentage of lag time = 40.6504
Hydrograph baseflow = 0.00 (CFs)
Average maximum watershed loss rate (Fm
Average low loss rate fraction (Yb) =
DESERT S-Graph Selected

) = 0.578(In/Hr)
0.743 (decimal)

Computed peak 5-minute rainfall = 0.373(In)
Computed peak 30-minute rainfall = 0.638(In)
Specified peak l-hour rainfall = 0.786(In)
Computed peak 3-hour rainfall = 1.315(In)
Specified peak 6-hour rainfall = 1.820(In)
Specified peak 24-hour rainfall = 3.660(In)

Rainfall depth area reduction factors:

Using a total area of 18.20(Ac.) (Ref: fig. E-4)

5-minute factor = 0.999 Adjusted rainfall = 0.373(In)
30-minute factor = 0.999 Adjusted rainfall = 0.638(In)
l1-hour factor = 0.999 Adjusted rainfall = 0.785(In)
3-hour factor = 1.000 Adjusted rainfall = 1.315(In)
6-hour factor = 1.000 Adjusted rainfall = 1.820(In)
24-hour factor = 1.000 Adjusted rainfall = 3.660(In)

Unit Hydrograph
o o R

Interval 'S' Graph Unit Hydrograph
Number Mean values ((CFS))
(K = 220.11 (CFs))

1 2.820 6.207
2 19.439 36.579
3 50.078 67.439
4 66.263 35.625
5 75.321 19.936
6 81.307 13.176
7 85.642 9.543
8 88.934 7.245
9 91.325 5.262
10 93.283 4.309
11 94.812 3.367
12 96.054 2.733
13 97.032 2.153
14 97.742 1.564
15 98.197 1.000
16 98.661 1.022
17 99.149 1.074
18 99.565 0.917
19 99.825 0.572
20 100.000 0.385

Peak Unit Adjusted mass rainfall Unit rainfall

Number (In) (In)
1 0.3726 0.3726
2 0.4588 0.0861
3 0.5181 0.0593
4 0.5648 0.0467
5 0.6039 0.0391
6 0.6379 0.0340
7 0.6681 0.0302
8 0.6954 0.0273
9 0.7204 0.0250

10 0.7435 0.0231
11 0.7651 0.0216
12 0.7853 0.0202
13 0.8154 0.0301



14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
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.8442
.8720
.8988
.9248
.9499
.9743
.9981
.0212
.0437
.0657
.0872
.1083
.1288
.1490
.1688
.1882
.2073
.2260
.2444
.2625
.2803
.2978
.3151
.3321
.3489
.3654
.3817
.3978
.4136
L4293
.4448
L4601
L4752
.4902
.5049
.5195
.5340
.5483
.5625
.5765
.5903
.6041
L6177
. 6312
.6445
.6577
.6708
.6838
.6967
.7095
L7222
L7347
L7472
.7595
L7718
.7840
.7960
.8080
.8199
.8326
.8452
.8577
.8702
.8825
.8948
.9070
L9191
.9312
.9432
.9551
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.0289
.0278
.0268
.0259
.0251
.0244
.0237
.0231
.0225
.0220
.0215
.0210
.0206
.0202
.0198
.0194
.0191
.0187
.0184
.0181
.0178
.0175
.0173
.0170
.0168
.0165
.0163
.0161
.0159
.0157
.0155
.0153
.0151
.0149
.0148
.0146
.0145
.0143
.0142
.0140
.0139
.0137
.0136
.0135
.0134
.0132
.0131
.0130
.0129
.0128
.0127
.0126
.0125
.0124
.0123
.0122
.0121
.0120
.0119
.0127
.0126
.0125
.0124
.0124
.0123
.0122
.0121
.0121
.0120
.0119



84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
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.9669
.9787
.9904
.0020
.0136
.0251
.0365
.0479
.0592
.0704
.0816
.0928
.1038
.1149
.1258
L1367
.1476
.1584
.1691
.1798
.1904
.2010
.2116
L2221
.2325
.2429
.2532
.2635
.2738
.2840
L2942
.3043
.3144
.3244
.3344
.3443
.3543
.3641
.3739
.3837
.3935
.4032
L4129
L4225
L4321
.4416
.4512
.4607
L4701
.4795
.4889
.4982
.5075
.5168
.5261
.5353
.5444
.5536
.5627
.5718
.5808
.5898
.5988
.6078
.6167
.6256
. 6345
.6433
.6521
.6609
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.0118
.0118
.0117
.0116
.011e6
.0115
.0114
.0114
.0113
.0113
L0112
L0111
L0111
.0110
.0110
.0109
.0109
.0108
.0107
.0107
.0106
.0106
.0105
.0105
.0104
.0104
.0103
.0103
.0103
.0102
.0102
.0101
.0101
.0100
.0100
.0099
.0099
.0099
.0098
.0098
.0097
.0097
.0097
.0096
.0096
.0096
.0095
.0095
.0094
.0094
.0094
.0093
.0093
.0093
.0092
.0092
.0092
.0091
.0091
.0091
.0090
.0090
.0090
.0090
.0089
.0089
.0089
.0088
.0088
.0088



154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
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.6696
.6784
.6871
.6957
.7044
.7130
L7216
L7301
.7387
L7472
.7557
L7641
L7725
.7809
.7893
L7977
.8060
.8143
.8226
.8309
.8391
.8473
.8555
.8637
.8718
.8799
.8880
.8961
.9041
.9122
.9202
.9282
.9361
.9441
.9520
.9599
.9678
.9757
.9835
.9913
.9991
.0069
.0147
.0224
.0301
.0378
.0455
.0532
.0608
.0684
.0761
.0836
.0912
.0988
.1063
.1138
L1213
.1288
.1363
.1437
.1511
.1586
.1660
L1733
.1807
.1880
.1954
.2027
.2100
.2173
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.0088
.0087
.0087
.0087
.0086
.0086
.0086
.0086
.0085
.0085
.0085
.0085
.0084
.0084
.0084
.0084
.0083
.0083
.0083
.0083
.0082
.0082
.0082
.0082
.0081
.0081
.0081
.0081
.0081
.0080
.0080
.0080
.0080
.0079
.0079
.0079
.0079
.0079
.0078
.0078
.0078
.0078
.0078
.0077
.0077
.0077
.0077
.0077
.0076
.0076
.0076
.0076
.0076
.0076
.0075
.0075
.0075
.0075
.0075
.0074
.0074
.0074
.0074
.0074
.0074
.0073
.0073
.0073
.0073
.0073



224 3.2245 0.0073
225 3.2318 0.0072
226 3.2390 0.0072
227 3.2462 0.0072
228 3.2534 0.0072
229 3.2606 0.0072
230 3.2678 0.0072
231 3.2749 0.0072
232 3.2821 0.0071
233 3.2892 0.0071
234 3.2963 0.0071
235 3.3034 0.0071
236 3.3104 0.0071
237 3.3175 0.0071
238 3.3246 0.0070
239 3.3316 0.0070
240 3.3386 0.0070
241 3.3456 0.0070
242 3.3526 0.0070
243 3.3596 0.0070
244 3.3665 0.0070
245 3.3735 0.0069
246 3.3804 0.0069
247 3.3873 0.0069
248 3.3942 0.0069
249 3.4011 0.0069
250 3.4080 0.0069
251 3.4149 0.0069
252 3.4217 0.0068
253 3.4286 0.0068
254 3.4354 0.0068
255 3.4422 0.0068
256 3.4490 0.0068
257 3.4558 0.0068
258 3.4625 0.0068
259 3.4693 0.0068
260 3.4760 0.0067
261 3.4828 0.0067
262 3.4895 0.0067
263 3.4962 0.0067
264 3.5029 0.0067
265 3.5096 0.0067
266 3.5162 0.0067
267 3.5229 0.0067
268 3.5295 0.0066
269 3.5362 0.0066
270 3.5428 0.0066
271 3.5494 0.0066
272 3.5560 0.0066
273 3.5626 0.0066
274 3.5691 0.0066
275 3.5757 0.0066
276 3.5823 0.0065
277 3.5888 0.0065
278 3.5953 0.0065
279 3.6018 0.0065
280 3.6083 0.0065
281 3.6148 0.0065
282 3.6213 0.0065
283 3.6278 0.0065
284 3.6342 0.0065
285 3.6407 0.0064
286 3.6471 0.0064
287 3.6535 0.0064
288 3.6599 0.00064
Unit Unit Unit Effective
Period Rainfall Soil-Loss Rainfall

(number) (In) (In) (In)
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.0064
.0064
.0064
.0065
.0065
.0065
.0065
.0065
.0065
.0066
.0066
.0066
.0066
.0066
.0067
.0067
.0067
.0067
.0067
.0067
.0068
.0068
.0068
.0068
.0068
.0069
.0069
.0069
.0069
.0069
.0070
.0070
.0070
.0070
.0071
.0071
.0071
.0071
.0072
.0072
.0072
.0072
.0072
.0073
.0073
.0073
.0073
.0074
.0074
.0074
.0074
.0075
.0075
.0075
.0076
.0076
.0076
.0076
.0077
.0077
.0077
.0077
.0078
.0078
.0078
.0079
.0079
.0079
.0080
.0080
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.0048
.0048
.0048
.0048
.0048
.0048
.0048
.0048
.0049
.0049
.0049
.0049
.0049
.0049
.0049
.0050
.0050
.0050
.0050
.0050
.0050
.0050
.0051
.0051
.0051
.0051
.0051
.0051
.0051
.0052
.0052
.0052
.0052
.0052
.0052
.0053
.0053
.0053
.0053
.0053
.0053
.0054
.0054
.0054
.0054
.0054
.0055
.0055
.0055
.0055
.0055
.0055
.0056
.0056
.0056
.0056
.0057
.0057
.0057
.0057
.0057
.0058
.0058
.0058
.0058
.0058
.0059
.0059
.0059
.0059
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.0016
.0017
.0017
.0017
.0017
.0017
.0017
.0017
.0017
.0017
.0017
.0017
.0017
.0017
.0017
.0017
.0017
.0017
.0017
.0017
.0017
.0017
.0018
.0018
.0018
.0018
.0018
.0018
.0018
.0018
.0018
.0018
.0018
.0018
.0018
.0018
.0018
.0018
.0018
.0018
.0019
.0019
.0019
.0019
.0019
.0019
.0019
.0019
.0019
.0019
.0019
.0019
.0019
.0019
.0019
.0019
.0020
.0020
.0020
.0020
.0020
.0020
.0020
.0020
.0020
.0020
.0020
.0020
.0020
.0021



71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
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.0080
.0081
.0081
.0081
.0082
.0082
.0082
.0083
.0083
.0083
.0084
.0084
.0085
.0085
.0085
.0086
.0086
.0086
.0087
.0087
.0088
.0088
.0089
.0089
.0090
.0090
.0090
.0091
.0091
.0092
.0092
.0093
.0093
.0094
.0094
.0095
.0096
.0096
.0097
.0097
.0098
.0098
.0099
.0099
.0100
.0101
.0102
.0102
.0103
.0103
.0104
.0105
.0106
.0106
.0107
.0108
.0109
.0110
L0111
.0111
.0113
.0113
.0114
.0115
.0116
L0117
.0118
.0119
.0121
.0121
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.0060
.0060
.0060
.0060
.0061
.0061
.0061
.0061
.0062
.0062
.0062
.0062
.0063
.0063
.0063
.0064
.0064
.0064
.0065
.0065
.0065
.0065
.0066
.0066
.0067
.0067
.0067
.0067
.0068
.0068
.0069
.0069
.0069
.0070
.0070
.0070
.0071
.0071
.0072
.0072
.0073
.0073
.0074
.0074
.0075
.0075
.0075
.0076
.0077
.0077
.0078
.0078
.0079
.0079
.0080
.0080
.0081
.0081
.0082
.0083
.0084
.0084
.0085
.0085
.0086
.0087
.0088
.0088
.0090
.0090
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.0021
.0021
.0021
.0021
.0021
.0021
.0021
.0021
.0021
.0021
.0022
.0022
.0022
.0022
.0022
.0022
.0022
.0022
.0022
.0022
.0023
.0023
.0023
.0023
.0023
.0023
.0023
.0023
.0024
.0024
.0024
.0024
.0024
.0024
.0024
.0024
.0025
.0025
.0025
.0025
.0025
.0025
.0025
.0026
.0026
.0026
.0026
.0026
.0026
.0027
.0027
.0027
.0027
.0027
.0028
.0028
.0028
.0028
.0028
.0029
.0029
.0029
.0029
.0030
.0030
.0030
.0030
.0031
.0031
.0031



141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
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.0123
.0124
.0125
.0126
.0119
.0120
.0122
.0123
.0125
.0126
.0128
.0129
.0131
.0132
.0135
.0136
.0139
.0140
.0143
.0145
.0148
.0149
.0153
.0155
.0159
.01el
.0165
.0168
.0173
.0175
.0181
.0184
.0191
.0194
.0202
.0206
.0215
.0220
.0231
.0237
.0251
.0259
.0278
.0289
.0202
.0216
.0250
.0273
.0340
.0391
.0593
.0861
.3726
.0467
.0302
.0231
.0301
.0268
.0244
.0225
.0210
.0198
.0187
.0178
.0170
.0163
.0157
.0151
.0146
.0142

eNeoNeoloNoNeoNeoNoNoNeololeoNoNeoNoNoNeoNoNoNoNoNoBoNoNoNoNoBoNoNoNoNoNoNoNoNeo oo NoNoNo o Neo oo NoNoNeo oo No oo o NoNoNoNeoNoNo o Neo o NoNo o Neo oo Ne)

.0091
.0092
.0093
.0094
.0088
.0089
.0090
.0091
.0093
.0093
.0095
.00%6
.0097
.0098
.0100
.0101
.0103
.0104
.0106
.0107
.0110
L0111
.0114
.0115
.0118
.0119
.0123
.0124
.0128
.0130
.0134
.0137
.0142
.0144
.0150
.0153
.0160
.0163
.0172
.0176
.0187
.0193
.0206
.0214
.0150
.0160
.0186
.0203
.0252
.0290
.0441
.0482
.0482
.0347
.0224
L0172
.0223
.0199
.0181
.0167
.0156
.0147
.0139
.0132
.0126
.0121
.0116
.0112
.0109
.0105
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.0032
.0032
.0032
.0032
.0031
.0031
.0031
.0032
.0032
.0032
.0033
.0033
.0034
.0034
.0035
.0035
.0036
.0036
.0037
.0037
.0038
.0038
.0039
.0040
.0041
.0041
.0042
.0043
.0044
.0045
.0047
.0047
.0049
.0050
.0052
.0053
.0055
.0057
.0059
.0061
.0065
.0067
.0071
.0074
.0052
.0055
.0064
.0070
.0087
.0101
.0153
.0379
.3245
.0120
.0078
.0060
.0077
.0069
.0063
.0058
.0054
.0051
.0048
.0046
.0044
.0042
.0040
.0039
.0038
.0036



211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
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.0137
.0134
.0130
.0127
.0124
.0121
.0127
.0124
.0122
.0120
.0118
.011le
.0114
L0112
.0110
.0109
.0107
.0105
.0104
.0103
.0101
.0100
.0099
.0097
.0096
.0095
.0094
.0093
.0092
.0091
.0090
.0089
.0088
.0088
.0087
.0086
.0085
.0084
.0084
.0083
.0082
.0081
.0081
.0080
.0079
.0079
.0078
.0078
.0077
.0076
.0076
.0075
.0075
.0074
.0074
.0073
.0073
.0072
.0072
.0071
.0071
.0070
.0070
.0070
.0069
.0069
.0068
.0068
.0068
.0067
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.0102
.0099
.0097
.0094
.0092
.0090
.0094
.0092
.0091
.0089
.0087
.0086
.0084
.0083
.0082
.0081
.0079
.0078
.0077
.0076
.0075
.0074
.0073
.0072
.0072
.0071
.0070
.0069
.0068
.0068
.0067
.0066
.0066
.0065
.0064
.0064
.0063
.0063
.0062
.0062
.0061
.0060
.0060
.0059
.0059
.0059
.0058
.0058
.0057
.0057
.0056
.0056
.0056
.0055
.0055
.0054
.0054
.0054
.0053
.0053
.0053
.0052
.0052
.0052
.0051
.0051
.0051
.0050
.0050
.0050
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.0035
.0034
.0033
.0033
.0032
.0031
.0033
.0032
.0031
.0031
.0030
.0030
.0029
.0029
.0028
.0028
.0028
.0027
.0027
.0026
.0026
.0026
.0025
.0025
.0025
.0024
.0024
.0024
.0024
.0023
.0023
.0023
.0023
.0023
.0022
.0022
.0022
.0022
.0021
.0021
.0021
.0021
.0021
.0021
.0020
.0020
.0020
.0020
.0020
.0020
.0020
.0019
.0019
.0019
.0019
.0019
.0019
.0019
.0018
.0018
.0018
.0018
.0018
.0018
.0018
.0018
.0018
.0017
.0017
.0017



281 0.0067 0.0050 0.0017
282 0.0066 0.0049 0.0017
283 0.0066 0.0049 0.0017
284 0.0066 0.0049 0.0017
285 0.0065 0.0049 0.0017
286 0.0065 0.0048 0.0017
287 0.0065 0.0048 0.0017
288 0.0064 0.0048 0.0017
Total soil rain loss = 2.47 (In)

Total effective rainfall = 1.19(In)

Peak flow rate in flood hydrograph = 24 .44 (CFS)

R T S o o B S e
24 - HOUR STORM
Runoff Hydrograph

Time (h+m) Volume Ac.Ft Q(CFS) © 7.5 15.0 22.5 30.

0+ 5 0.0001 0.01 Q | | |

0+10 0.0006 0.07 Q | | | |
0+15 0.0018 0.18 0Q | | | |
0+20 0.0035 0.24 Q | | | |
0+25 0.0054 0.27 Q | | | |
0+30 0.0074 0.30 Q | | | |
0+35 0.0096 0.31 0Q | | | |
0+40 0.0118 0.33 0Q | | | |
0+45 0.0141 0.34 Q | | | |
0+50 0.0165 0.34 Q | | | |
0+55 0.0189 0.35 Q | | |

1+ 0 0.0214 0.36 Q | | | |
1+ 5 0.0238 0.36 0Q | | | I
1+10 0.0263 0.36 Q | | | |
1+15 0.0289 0.37 0Q | | | |
1+20 0.0314 0.37 0Q | | | I
1+25 0.0340 0.37 0Q | | | |
1+30 0.0365 0.37 0Q | | | |
1+35 0.0391 0.38 0Q | | | |
1+40 0.0417 0.38 0Q | | | |
1+45 0.0444 0.38 0Q | | | |
1+50 0.0470 0.38 Qv | | | I
1+55 0.0496 0.38 Qv | | | |
2+ 0 0.0522 0.38 Qv | | | |
2+ 5 0.0549 0.38 Qv | | | |
2+10 0.0575 0.38 QV | | | I
2+15 0.0602 0.39 Qv | | | |
2+20 0.0628 0.39 Qv | | | |
2425 0.0655 0.39 Qv | | | |
2+30 0.0682 0.39 Qv | | | |
2+35 0.0709 0.39 Qv | | | |
2+40 0.0736 0.39 Qv | | | I
2+45 0.0763 0.39 Qv | | | |
2+50 0.0790 0.39 Qv | | | |
2+55 0.0817 0.40 Qv | | | |
3+ 0 0.0845 0.40 Qv | | | |
3+ 5 0.0872 0.40 Qv | | | |
3+10 0.0899 0.40 Q V | | | |
3+15 0.0927 0.40 QV | | | |
3420 0.0955 0.40 QV | | | I
3+25 0.0982 0.40 Q V | | | |
3+30 0.1010 0.40 QV | | | |
3+35 0.1038 0.41 Q V | | | |
3+40 0.1066 0.41 QV | | | |
3+45 0.1094 0.41 Q V | | | |
3+50 0.1122 0.41 QV | | | |
3+55 0.1151 0.41 Q V | | | |


jszymanska
Highlight
Peak flow rate in flood hydrograph =     24.44(CFS)

jszymanska
Highlight
Total effective rainfall =      1.19(In)


4+ 0
44+ 5
4+10
4415
4420
4425
4+30
4435
4440
4445
4+50
4455
5+ 0
5+ 5
5+10
5+15
5420
5+25
5430
5+35
5+40
5+45
5+50
5+55
6+ 0
6+ 5
6+10
6+15
6+20
6+25
6+30
6+35
6+40
6+45
6+50
6+55
7+ 0
7+ 5
7+10
7+15
7420
7+25
7430
7+35
7+40
7+45
7+50
7+55
8+ 0
8+ 5
8+10
8+15
8+20
8+25
8+30
8+35
8+40
8+45
8+50
8+55
9+ 0
9+ 5
9+10
9+15
9+20
9425
9+30
9+35
9+40
9+45
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L1179
.1207
.1236
.1265
.1293
.1322
.1351
.1380
.1410
.1439
.1468
.1498
.1527
.1557
.1587
L1617
.1647
L1677
L1707
L1737
.1768
L1799
.1829
.1860
.1891
.1922
.1953
.1985
.2016
.2048
.2080
L2111
L2143
.2176
.2208
.2240
L2273
.2306
.2338
L2371
.2405
.2438
L2471
.2505
.2539
.2573
.2607
.2641
L2676
L2710
.2745
.2780
.2815
.2850
.2886
L2922
.2957
.2994
.3030
.3066
.3103
L3140
L3177
.3214
.3252
.3290
.3328
.3366
.3404
.3443
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.41
.41
.41
.42
.42
.42
.42
.42
.42
.42
.43
.43
.43
.43
.43
.43
.44
.44
.44
.44
.44
.44
.45
.45
.45
.45
.45
.46
.46
.46
.46
.46
.46
.47
.47
.47
.47
.48
.48
.48
.48
.48
.49
.49
.49
.49
.50
.50
.50
.50
.51
.51
.51
.51
.52
.52
.52
.52
.53
.53
.53
.54
.54
.54
.55
.55
.55
.56
.56
.56
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9+50
9+55
10+ 0
10+ 5
10+10
10+15
10420
10+25
10+30
10+35
10+40
10+45
10+50
10+55
11+ 0
11+ 5
11+10
11415
11+20
11425
11+30
11+35
11440
11+45
11450
11+55
12+ 0
12+ 5
12+10
12415
12+20
12425
12+30
12+35
12440
12+45
12450
12+55
13+ 0
13+ 5
13410
13+15
13420
13+25
13+30
13+35
13440
13+45
13+50
13+55
14+ 0
14+ 5
14410
14415
14420
14+25
14+30
14+35
14440
14445
14+50
14+55
15+ 0
15+ 5
15+10
15+15
15420
15425
15430
15+35
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.3482
.3521
.3561
.3600
.3640
.3681
L3721
.3762
.3803
.3844
.3886
.3928
.3970
.4013
.4056
.4099
L4143
.4187
L4231
L4276
.4321
.4366
L4412
.4458
.4505
.4552
.4600
.4648
.4696
.4743
.4790
.4838
.4885
.4933
.4982
.5031
.5081
.5131
.5182
.5233
.5285
.5338
.5392
.544¢6
.5502
.5558
.5615
.5673
.5732
.5792
.5853
.5916
.5979
.6044
L6111
L6179
.6249
.6320
.6393
.6469
.6546
.6626
.6709
.6794
.6883
.6976
L7072
L7172
L7270
.7362
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.57
.57
.57
.58
.58
.58
.59
.59
.60
.60
.61
.61
.61
.62
.62
.63
.63
.64
.64
.65
.65
.66
.67
.67
.68
.68
.69
.70
.69
.69
.69
.69
.69
.70
.71
.71
.72
.73
.74
.75
.76
77
.78
.79
.80
.82
.83
.84
.86
.87
.89
.91
.92
.95
.97
.99
.01
.04
.06
.09
.13
.16
.20
.24
.29
.34
.40
.45
.43
.33
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15440
15+45
15+50
15+55
16+ 0
16+ 5
16+10
16+15
16+20
16+25
16+30
16+35
16+40
16+45
16+50
16+55
17+ 0
17+ 5
17+10
17415
17420
17425
17430
17+35
17+40
17+45
17+50
17+55
18+ 0
18+ 5
18+10
18+15
18+20
18425
18+30
18+35
18+40
18+45
18+50
18+55
19+ 0
19+ 5
19410
19+15
19420
19+25
19+30
19+35
19440
19+45
19+50
19+55
20+ 0
20+ 5
20+10
20+15
20+20
20+25
20+30
20+35
20+40
20+45
20+50
20+55
21+ 0
21+ 5
21+10
21+15
21+20
21+25
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.7453
.7550
.7655
L7776
L7932
.8297
.9373
.1057
.2018
.2609
.3034
.3374
.3654
.3883
.4082
.4254
.4405
.4538
.4652
.4751
.4846
.4939
.5026
.5101
.5169
.5227
.5283
.5337
.5390
.5441
.5491
.5541
.5591
.5639
.5687
.5734
.5781
.5826
.5871
.5915
.5959
.6001
.6044
.6085
.6126
. 6167
.6207
.6246
.6285
.6323
.6361
.6399
.6436
. 6472
.6509
.6544
.6580
.6615
.6650
.6684
.6718
L6752
.6785
.6818
.6851
.6884
.6916
.6948
.6980
L7011

-
GNP
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.33
.40
.53
.76
.26
.31
.62
.44
.96
.57
.18
.94
.07
.32
.89
.49
.20
.93
.66
.43
.39
.35
.25
.10
.99
.84
.81
.79
.76
.74
.73
.73
.72
.71
.70
.68
.67
.66
.65
.64
.63
.62
.61
.60
.60
.59
.58
.57
.56
.56
.55
.54
.54
.53
.53
.52
.51
.51
.50
.50
.49
.49
.49
.48
.48
.47
.47
.46
.46
.46
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jszymanska
Highlight
 16+15       1.1057     24.44  |         |         |   V     | Q       


21430 1.7042 0.45 Q | | I v
21+35 1.7073 0.45 Q | | | v
21+40 1.7104 0.45 Q | | I
21+45 1.7134 0.44 Q | | |
21+50 1.7165 0.44 Q | | |
21+55 1.7195 0.44 Q | | |
22+ 0 1.7224 0.43 Q | | |
22+ 5 1.7254 0.43 Q | | |
22+10 1.7283 0.43 0Q | | I
22+15 1.7312 0.42 Q | | |
22420 1.7341 0.42 Q | | |
22425 1.7370 0.42 Q | | |
22+30 1.7399 0.41 Q | | |
22+35 1.7427 0.41 Q | | |
22+40 1.7455 0.41 Q | | |
22+45 1.7483 0.41 Q | | |
22450 1.7511 0.40 Q | | |
22455 1.7538 0.40 0 | | I
23+ 0 1.7566 0.40 Q | | |
23+ 5 1.7593 0.40 Q | | |
23+10 1.7620 0.39 0Q | | |
23+15 1.7647 0.39 0Q | | |
23420 1.7674 0.39 0Q | | |
23425 1.7700 0.39 0Q | | |
23+30 1.7727 0.38 0Q | | |
23+35 1.7753 0.38 0Q | | |
23+40 1.7779 0.38 0Q | | |
23+45 1.7805 0.38 0 | | |
23450 1.7831 0.38 0Q | | |
23+55 1.7857 0.37 0Q | | |
24+ 0 1.7883 0.37 Q | | |
24+ 5 1.7907 0.36 0Q | | |
24+10 1.7928 0.30 ©Q | | |
24+15 1.7941 0.18 0Q | | I
24420 1.7949 0.12 Q | | |
24+25 1.7955 0.09 0 | | |
24+30 1.7960 0.07 Q | | |
24+35 1.7964 0.05 0Q | | I
24+40 1.7967 0.04 0Q | | |
24+45 1.7969 0.03 0Q | | |
24+50 1.7971 0.02 0Q | | |
24+55 1.7972 0.02 Q | | |
25+ 0 1.7973 0.01 ©Q | | |
25+ 5 1.7974 0.01 Q | | |
25+10 1.7974 0.01 ©Q | | |
25+15 1.7975 0.01 Q | | |
25+20 1.7975 0.00 ©Q | | |
25+25 1.7975 0.00 Q | | |
25+30 1.7975 0.00 ©Q | | |
25+35 1.7975 0.00 Q | | |
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San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 05/24/23
COVINGOTN - PHELAN 20
HYDROLOGY Q10 STUDY - PROPOSED CONDITION
60420Q10P
T.A.

Fok ok ok ok ok ok x Hydrology Study Control Information **x*kxkkkkix
Rational hydrology study storm event year is 10.0
Computed rainfall intensity:

Storm year = 10.00 1 hour rainfall = 0.786 (In.)
Slope used for rainfall intensity curve b = 0.7000
Soil antecedent moisture condition (AMC) = 2

i s o e A o e o o L B s o s A s e e
Process from Point/Station 1.000 to Point/Station 2.000
**x*x*x INITIAL AREA EVALUATION ****

COMMERCIAL subarea type

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate (Fm)= 0.098 (In/Hr)
Initial subarea data:

Initial area flow distance = 544,000 (Ft.)

Top (of initial area) elevation = 3595.260 (Ft.)

Bottom (of initial area) elevation = 3589.900(Ft.)

Difference in elevation = 5.360(Ft.)

Slope = 0.00985 s (%)= 0.99

TC = k(0.304)*[ (length”3)/ (elevation change)]70.2

Initial area time of concentration = 9.515 min.

Rainfall intensity = 2.853(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.869
Subarea runoff = 5.455 (CFS)

Total initial stream area = 2.200 (Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.098(In/Hr)
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Process from Point/Station 2.000 to Point/Station 3.000
**%% PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 3584.400(Ft.)
Downstream point/station elevation = 3578.630(Ft.)
Pipe length = 421.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 5.455 (CFS)
Nearest computed pipe diameter = 15.00(In.)
Calculated individual pipe flow = 5.455 (CFS)
Normal flow depth in pipe = 9.43(In.)

Flow top width inside pipe = 14.49(In.)

Critical Depth = 11.36(In.)

Pipe flow velocity = 6.71(Ft/s)

Travel time through pipe = 1.05 min.
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Time of concentration (TC) = 10.56 min.

i o B B o e o o o e B B B o 20 o o e S L T B B e N s i =
Process from Point/Station 3.000 to Point/Station 3.000
**x** SUBAREA FLOW ADDITION ****

COMMERCIAL subarea type

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.098 (In/Hr)
Time of concentration = 10.56 min.

Rainfall intensity = 2.652 (In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.867

Subarea runoff = 5.349 (CFS) for 2.500 (Ac.)
Total runoff = 10.804 (CFS)

Effective area this stream = 4.70 (Ac.)

Total Study Area (Main Stream No. 1) = 4.70 (Ac.)
Area averaged Fm value = 0.098 (In/Hr)
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Process from Point/Station 3.000 to Point/Station 4.000
***% PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 3578.630(Ft.)
Downstream point/station elevation = 3573.260(Ft.)
Pipe length = 394.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 10.804 (CFS)
Nearest computed pipe diameter = 18.00(In.)
Calculated individual pipe flow = 10.804 (CFS)
Normal flow depth in pipe = 13.13(In.)

Flow top width inside pipe = 16.00(In.)

Critical Depth = 15.12(In.)

Pipe flow velocity = 7.83(Ft/s)

Travel time through pipe = 0.84 min.

Time of concentration (TC) = 11.40 min.
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Process from Point/Station 4.000 to Point/Station 4.000
**x %% SUBAREA FLOW ADDITION ****

COMMERCIAL subarea type

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate (Fm)= 0.098 (In/Hr)
Time of concentration = 11.40 min.

Rainfall intensity = 2.514 (In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.865

Subarea runoff = 4.634 (CFS) for 2.400 (Ac.)
Total runoff = 15.438(CFS)

Effective area this stream = 7.10 (Ac.)

Total Study Area (Main Stream No. 1) = 7.10 (Ac.)
Area averaged Fm value = 0.098 (In/Hr)

N R A
Process from Point/Station 4.000 to Point/Station 5.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 3573.260(Ft.)



Downstream point/station elevation = 3572.830(Ft.)

Pipe length = 31.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 15.438(CFS)
Nearest computed pipe diameter = 21.00(In.)
Calculated individual pipe flow = 15.438 (CFS)
Normal flow depth in pipe = 14.57(In.)

Flow top width inside pipe = 19.36(In.)

Critical Depth = 17.44 (In.)

Pipe flow velocity = 8.67(Ft/s)

Travel time through pipe = 0.06 min.

Time of concentration (TC) = 11.46 min.
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Process from Point/Station 5.000 to Point/Station 5.000
*x %% SUBAREA FLOW ADDITION ****

COMMERCIAL subarea type

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate (Fm)= 0.098 (In/Hr)
Time of concentration = 11.46 min.

Rainfall intensity = 2.505(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.865

Subarea runoff = 0.158 (CFS) for 0.100 (Ac.)
Total runoff = 15.596 (CFS)

Effective area this stream = 7.20 (Ac.)

Total Study Area (Main Stream No. 1) = 7.20 (Ac.)
Area averaged Fm value = 0.098 (In/Hr)
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Process from Point/Station 5.000 to Point/Station 6.000
**%% PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 3572.830(Ft.)
Downstream point/station elevation = 3572.570(Ft.)
Pipe length = 52.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 15.596 (CFS)
Nearest computed pipe diameter = 24.00(In.)
Calculated individual pipe flow = 15.596 (CFS)
Normal flow depth in pipe = 19.15(In.)

Flow top width inside pipe = 19.28(In.)

Critical Depth = 17.08(In.)

Pipe flow velocity = 5.80(Ft/s)

Travel time through pipe = 0.15 min.

Time of concentration (TC) = 11.61 min.
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Process from Point/Station 6.000 to Point/Station 6.000
**x*x%x SUBAREA FLOW ADDITION ****

COMMERCIAL subarea type

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate (Fm)= 0.098 (In/Hr)
Time of concentration = 11.61 min.

Rainfall intensity = 2.482 (In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.865

Subarea runoff = 0.283(CFS) for 0.200 (Ac.)

Total runoff = 15.879 (CFS)



Effective area this stream = 7.40 (Ac.)
Total Study Area (Main Stream No. 1) = 7.40 (Ac.)
Area averaged Fm value = 0.098 (In/Hr)
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Process from Point/Station 6.000 to Point/Station 6.000
**x*x* SUBAREA FLOW ADDITION ****

COMMERCIAL subarea type
Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.098 (In/Hr)
Time of concentration = 11.61 min.

Rainfall intensity = 2.482 (In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.865

Subarea runoff = 1.717(CFS) for 0.800 (Ac.)
Total runoff = 17.595(CFS)

Effective area this stream = 8.20 (Ac.)

Total Study Area (Main Stream No. 1) = 8.20 (Ac.)
Area averaged Fm value = 0.098 (In/Hr)
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Process from Point/Station 6.000 to Point/Station 7.000
***% PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 3572.570(Ft.)
Downstream point/station elevation = 3567.500(Ft.)
Pipe length = 462 .00 (Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 17.595(CFS)
Nearest computed pipe diameter = 24.00(In.)
Calculated individual pipe flow = 17.595(CFS)
Normal flow depth in pipe = 15.40 (In.)

Flow top width inside pipe = 23.02(In.)

Critical Depth = 18.13(In.)

Pipe flow velocity = 8.26(Ft/s)

Travel time through pipe = 0.93 min.

Time of concentration (TC) = 12.54 min.
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Process from Point/Station 7.000 to Point/Station 7.000
**x*x*x SUBAREA FLOW ADDITION ****

COMMERCIAL subarea type
Decimal fraction soil group A
Decimal fraction soil group B
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate (Fm)= 0.098 (In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 17.443 (CFS)

therefore the upstream flow rate of Q = 17.595(CFS) 1is being used
Time of concentration = 12.54 min.

Rainfall intensity = 2.351(In/Hr) for a 10.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.863

.000
.000
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Subarea runoff = 0.000(CFS) for 0.400 (Ac.)
Total runoff = 17.595(CFS)

Effective area this stream = 8.60 (Ac.)

Total Study Area (Main Stream No. 1) = 8.60 (Ac.)

Area averaged Fm value = 0.098 (In/Hr)
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Process from Point/Station 7.000 to Point/Station 7.000
**x %% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 8.600 (Ac.)

Runoff from this stream = 17.595(CFS)

Time of concentration = 12.54 min.

Rainfall intensity = 2.351 (In/Hr)

Area averaged loss rate (Fm) = 0.0978 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000
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Process from Point/Station 11.000 to Point/Station 12.000
**x*x% INITIAL AREA EVALUATION ****

COMMERCIAL subarea type

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate (Fm)= 0.098 (In/Hr)
Initial subarea data:

Initial area flow distance = 784.000 (Ft.)

Top (of initial area) elevation = 3602.940 (Ft.)

Bottom (of initial area) elevation = 3588.430(Ft.)

Difference in elevation = 14.510(Ft.)

Slope = 0.01851 s (%)= 1.85

TC = k(0.304) *[ (length”3)/ (elevation change)]70.2

Initial area time of concentration = 9.708 min.

Rainfall intensity = 2.813(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.869
Subarea runoff = 7.819 (CFS)

Total initial stream area = 3.200 (Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.098 (In/Hr)
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Process from Point/Station 12.000 to Point/Station 13.000
***% PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 3582.930(Ft.)
Downstream point/station elevation = 3580.280(Ft.)
Pipe length = 474.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 7.819(CFS)
Nearest computed pipe diameter = 18.00(In.)
Calculated individual pipe flow = 7.819(CFS)
Normal flow depth in pipe = 14.67 (In.)

Flow top width inside pipe = 13.98(In.)

Critical Depth = 13.01(In.)

Pipe flow velocity = 5.07 (Ft/s)

Travel time through pipe = 1.56 min.

Time of concentration (TC) = 11.27 min.

N R I
Process from Point/Station 13.000 to Point/Station 13.000
** %% SUBAREA FLOW ADDITION ****

COMMERCIAL subarea type

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate (Fm)= 0.098 (In/Hr)

Time of concentration = 11.27 min.



Rainfall intensity = 2.534 (In/Hr) for a 10.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.865

Subarea runoff = 6.434 (CFS) for 3.300 (Ac.)
Total runoff = 14.254 (CFS)

Effective area this stream = 6.50 (Ac.)

Total Study Area (Main Stream No. 1) = 15.10 (Ac.)
Area averaged Fm value = 0.098 (In/Hr)
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Process from Point/Station 13.000 to Point/Station 14.000
***%x PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 3580.280(Ft.)
Downstream point/station elevation = 3574.740(Ft.)
Pipe length = 197.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 14.254 (CFS)
Nearest computed pipe diameter = 18.00(In.)
Calculated individual pipe flow = 14.254 (CFS)
Normal flow depth in pipe = 12.28(In.)

Flow top width inside pipe = 16.76(In.)

Critical Depth = 16.66(In.)

Pipe flow velocity = 11.10(Ft/s)

Travel time through pipe = 0.30 min.

Time of concentration (TC) = 11.56 min.
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Process from Point/Station 14.000 to Point/Station 14.000
**x*x* SUBAREA FLOW ADDITION ****

COMMERCIAL subarea type

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate (Fm)= 0.098 (In/Hr)
Time of concentration = 11.56 min.

Rainfall intensity = 2.489 (In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.865

Subarea runoff = 3.607 (CFS) for 1.800 (Ac.)
Total runoff = 17.860 (CFS)

Effective area this stream = 8.30 (Ac.)

Total Study Area (Main Stream No. 1) = 16.90 (Ac.)
Area averaged Fm value = 0.098 (In/Hr)
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Process from Point/Station 14.000 to Point/Station 15.000
***% PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 3574.740(Ft.)
Downstream point/station elevation = 3573.230(Ft.)
Pipe length = 64.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 17.860 (CFS)
Nearest computed pipe diameter = 21.00(In.)
Calculated individual pipe flow = 17.860(CFS)
Normal flow depth in pipe = 13.36(In.)

Flow top width inside pipe = 20.21(In.)

Critical Depth = 18.49 (In.)

Pipe flow velocity = 11.05(Ft/s)

Travel time through pipe = 0.10 min.

Time of concentration (TC) = 11.66 min.
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Process from Point/Station 15.000 to Point/Station 15.000



**** SUBAREA FLOW ADDITION ***x*

COMMERCIAL subarea type

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate (Fm)= 0.098 (In/Hr)
Time of concentration = 11.66 min.

Rainfall intensity = 2.474 (In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.864

Subarea runoff = 2.673(CFS) for 1.300 (Ac.)
Total runoff = 20.533(CFS)

Effective area this stream = 9.60(Ac.)

Total Study Area (Main Stream No. 1) = 18.20 (Ac.)
Area averaged Fm value = 0.098 (In/Hr)
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Process from Point/Station 15.000 to Point/Station 7.000
**%%x PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 3573.230(Ft.)
Downstream point/station elevation = 3567.500(Ft.)
Pipe length = 66.00 (Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 20.533(CFS)
Nearest computed pipe diameter = 18.00(In.)
Calculated individual pipe flow = 20.533(CFS)
Normal flow depth in pipe = 10.71(In.)

Flow top width inside pipe = 17.67(In.)

Critical depth could not be calculated.

Pipe flow velocity = 18.73(Ft/s)

Travel time through pipe = 0.06 min.

Time of concentration (TC) = 11.72 min.
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Process from Point/Station 7.000 to Point/Station 7.000
** %% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 9.600 (Ac.)

Runoff from this stream = 20.533 (CFS)

Time of concentration = 11.72 min.

Rainfall intensity = 2.466 (In/Hr)

Area averaged loss rate (Fm) = 0.0978 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

Summary of stream data:

Stream Flow rate Area TC Fm Rainfall Intensity
No. (CFS) (Ac.) (min) (In/Hr) (In/Hr)
1 17.60 8.600 12.54 0.098 2.351
2 20.53 9.600 11.72 0.098 2.466
Qmax (1) =
1.000 * 1.000 * 17.595) +
0.952 * 1.000 * 20.533) + = 37.138
Qmax (2) =
1.051 * 0.934 ~* 17.595) +
1.000 * 1.000 * 20.533) + = 37.809

Total of 2 streams to confluence:
Flow rates before confluence point:

17.595 20.533
Maximum flow rates at confluence using above data:
37.138 37.809

Area of streams before confluence:



8.600 9.600

Effective area values after confluence:

18.200 17.636
Results of confluence:
Total flow rate = 37.809 (CFS)
Time of concentration = 11.718 min.
Effective stream area after confluence = 17.636(Ac.)
Study area average Pervious fraction (Ap) 0.100
Study area average soil loss rate(Fm) = 0.098 (In/Hr)
Study area total (this main stream) = 18.20 (Ac.)
End of computations, Total Study Area = 18.20 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged SCS curve number = 32.0
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Unit Hydrograph Analysis
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0
Study date 05/24/23
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San Bernardino County Synthetic Unit Hydrology Method
Manual date - August 1986

Program License Serial

Number 6145

COVINGTON - PHELAN 20
UNIT HYDROGRAPH -
6042UHQ10P

TA

10 YEAR STORM EVENT - PROPOSED CONDITION

Storm Event Year

=10

Antecedent Moisture Condition = 2

English (in-1b) Input

English Rainfall Data

English Units used in

Area averaged rainfall
Sub-Area
(Ac.)
Rainfall data for year
18.20

Rainfall data for year
18.20

Rainfall data for year

Units Used
(Inches) Input Values Used

output format

intensity isohyetal data:

Duration Isohyetal

(hours) (In)

10
1 0.79

10
6 1.82

10
24 3.66

18.20

s o o o

FRKx*xxx*k Area—averaged

SCS curve
NO. (AMC 2)
32.0

SCS curve
No. (AMCITI)
32.0

Area-averaged adjusted

Kxrxxxxx%* Area-Averaged low loss rate fraction,

Area Area
(Ac.) Fract
1.82 0.100
16.38 0.900

Area-averaged catchment yield fraction, Y =

Area-averaged low loss

max loss rate, Fm **xxxkxx

Area Area Fp(Fig C6) Ap Fm
(Ac.) Fraction (In/Hr) (dec.) (In/Hr)
18.20 1.000 0.978 0.100 0.098
loss rate Fm (In/Hr) = 0.098

Y FHxKkhxkkkkx

SCS CN SCS CN S Pervious
(AMC2) (AMC2) Yield Fr
32.0 32.0 18.30 0.000
98.0 98.0 0.20 0.936

0.842

fraction, Yb = 0.158

Direct entry of lag time by user
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+H++++++++H A
Watershed area = 18.20 (Ac.)

Catchment Lag time = 0.156 hours

Unit interval = 5.000 minutes

Unit interval percentage of lag time = 53.4188
Hydrograph baseflow = 0.00 (CF'S)

Average maximum watershed loss rate(Fm) = 0.098(In/Hr)
Average low loss rate fraction (Yb) = 0.158 (decimal)
DESERT S-Graph Selected

Computed peak 5-minute rainfall = 0.373(In)

Computed peak 30-minute rainfall = 0.638(In)

Specified peak l-hour rainfall = 0.786(In)

Computed peak 3-hour rainfall = 1.315(In)

Specified peak 6-hour rainfall = 1.820(In)

Specified peak 24-hour rainfall = 3.660(In)

Rainfall depth area reduction factors:

Using a total area of 18.20(Ac.) (Ref: fig. E-4)

5-minute factor = 0.999 Adjusted rainfall = 0.373(In)
30-minute factor = 0.999 Adjusted rainfall = 0.638(In)
1-hour factor = 0.999 Adjusted rainfall = 0.785(In)
3-hour factor = 1.000 Adjusted rainfall = 1.315(In)
6-hour factor = 1.000 Adjusted rainfall = 1.820(In)
24-hour factor = 1.000 Adjusted rainfall = 3.660(In)

Unit Hydrograph
o T Rl B o o o S o o e o

Interval 'S'" Graph Unit Hydrograph
Number Mean values ((CFS))
(K = 220.11 (CFS))
1 4.451 9.797
2 34.445 66.019
3 63.447 63.835
4 75.941 27.499
5 83.200 15.977
6 88.116 10.821
7 91.401 7.230
8 93.858 5.409
9 95.667 3.982
10 97.007 2.949
11 97.890 1.944
12 98.475 1.286
13 99.113 1.405
14 99.631 1.140
15 100.000 0.813
Total soil rain loss = 0.52(In)
Total effective rainfall = 3.14 (In)
Peak flow rate in flood hydrograph = 32.22 (CFS)

T T e A e S o o A o o o o e o e S o o o
24 - HOUR STORM
Runof £ Hydrograph

Time (h+m) Volume Ac.Ft Q(CFS) O 10.0 20.0 30.0 40.
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23+45 4.7125 1.23 10 | | |
23450 4.7209 1.22 |0 | | |
23455 4.7293 1.22 |0 | | I
24+ 0 4.7376 1.21 10 | | |
24+ 5 4.7455 1.15 |0 | | |
24+10 4.7510 0.79 Q | | |
24+15 4.7540 0.44 Q | | |
24420 4.7560 0.29 Q | | |
24+25 4.7574 0.20 0Q | | |
24+30 4.7584 0.14 Q | | |
24435 4.7591 0.10 ©Q | | I
24+40 4.7596 0.07 0Q | | |
24+45 4.7600 0.05 Q | | |
24+50 4.7602 0.04 0Q | | |
24+55 4.7604 0.03 Q | | |
25+ 0 4.7605 0.02 0 | | I
25+ 5 4.7606 0.01 Q | | |
25+10 4.7606 0.00 Q | | |
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FLOOD HYDROGRAPH ROUTING PROGRAM
Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2005
Study date: 05/30/23

COVINGTON - PHELAN 20
10 YEAR BASIN ROUTING
6042ROUTING

TA

KAk Kkkhkkxkkhkhkxxkkhkrxxkk*x HYDROGRAPH INFORMATION ** %%k k& kkkxkkkkhkhxkkkhkrx

From study/file name: 6042uhglOp.rte

****************************HYDROGRAPH DATA****************************

Number of intervals = 302

Time interval = 5.0 (Min.)

Maximum/Peak flow rate = 32.223 (CFS)
Total volume = 4.761 (Ac.Ft)

Status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5
Peak (CFS) 0.000 0.000 0.000 0.000 0.000
Vol (Ac.Ft) 0.000 0.000 0.000 0.000 0.000
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Process from Point/Station 1.000 to Point/Station 2.000
** %% RETARDING BASIN ROUTING ****

User entry of depth-outflow-storage data

Total number of inflow hydrograph intervals = 302

Hydrograph time unit = 5.000 (Min.)

Initial depth in storage basin = 0.00(Ft.)
Initial basin depth = 0.00 (Ft.)

Initial basin storage = 0.00 (Ac.Ft)
Initial basin outflow = 0.00 (CFS)

Depth vs. Storage and Depth vs. Discharge data:

Basin Depth Storage Outflow (S-0*dt/2) (S+0*dt/2)
(Ft.) (Ac.Ft) (CF'S) (Ac.Ft) (Ac.Ft)
0.000 0.000 0.000 0.000 0.000
0.500 0.094 1.970 0.087 0.101
1.000 0.221 1.970 0.214 0.228
2.000 0.540 1.970 0.533 0.547
3.000 0.902 1.970 0.895 0.909
4.000 1.285 1.970 1.278 1.292
5.000 1.674 1.970 1.667 1.681
6.000 2.056 1.970 2.049 2.063
7.000 2.418 13.930 2.370 2.466
8.000 2.737 18.890 2.672 2.802
8.500 2.864 20.890 2.792 2.936
9.000 2.958 22.690 2.880 3.036

Hydrograph Detention Basin Routing
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Graph values:
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Inflow
(CFS)

0.
.41
.76
.91
.99
.06
.10
.13
.15
.17
.19
.20
.21
.22
.22
.23
.23
.23
.24
.24
.24
.25
.25
.26
.26
.26
.27
.27
.27
.28
.28
.29
.29
.29
.30
.30
.31
.31
.31
.32
.32
.33
.33
.34
.34
.34
.35
.35
.36
.36
.37
.37
.38
.38
.39
.39
.40
.40
.41
.41
.42
.42
.43
.43
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05

'I'= unit inflow;
Outflow Storage

(CFS) (Ac.Ft) .0
0.00 0.000 O
0.03 0.002 O
0.11 0.005 O
0.21 0.010 O
0.31 0.015 O
0.40 0.019 oI
0.49 0.024 oI
0.58 0.028 OI
0.65 0.031 oI
0.72 0.034 O0I
0.78 0.037 oOI
0.84 0.040 oOI
0.89 0.042 oI
0.93 0.044 OI
0.97 0.046 OI
1.00 0.048 OI
1.03 0.049 |O
1.006 0.051 |0
1.08 0.052 |0
1.11 0.053 10O
1.12 0.054 |O
1.14 0.054 |0
1.16 0.055 |O
1.17 0.056 |0
1.18 0.056 |O
1.19 0.057 |0
1.20 0.057 |O
1.21 0.058 O
1.22 0.058 |0
1.23 0.059 |0
1.23 0.059 |0
1.24 0.059 |0
1.25 0.059 |0
1.25 0.060 |O
1.26 0.060 O
1.26 0.060 |O
1.27 0.061 |O
1.27 0.061 |O
1.28 0.061 |O
1.28 0.061 |O
1.29 0.062 |0
1.29 0.062 |O
1.30 0.062 |0
1.30 0.062 |O
1.31 0.062 |0
1.31 0.063 |O
1.32 0.063 O
1.32 0.063 |O
1.33 0.063 O
1.33 0.063 |O
1.34 0.064 |O
1.34 0.064 |O
1.34 0.064 |O
1.35 0.064 |O
1.35 0.065 O
1.36 0.065 |O
1.36 0.065 O
1.37 0.065 |O
1.37 0.066 |O
1.38 0.066 |O
1.38 0.066 |O
1.39 0.066 |0
1.39 0.066 |O
1.40 0.067 |0

'O'=outflow at time shown

.1

16.11

24.17

32.22

Depth
(Ft.)
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Number of intervals = 428

Time interval = 5.0 (Min.)

Maximum/Peak flow rate = 1.970 (CFS)

Total volume = 4.760 (Ac.Ft)
Status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5

Peak (CFS) 0.000 0.000 0.000 0.000 0.000
Vol (Ac.Ft) 0.000 0.000 0.000 0.000 0.000
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Stage Storage Storage
Number Depth (ft)

1 0.0
2 0.5
3 1.0
4 2.0
5 3.0
6 4.0
7 5.0
8 6.0
9 7.0
10 8.0
11 8.5
12 9.0

Elevation (ft)

3,569.00
3,569.50
3,570.00
3,571.00
3,572.00
3,573.00
3,574.00
3,575.00
3,576.00
3,577.00
3,577.50
3,578.00

96" CMP system with 6" rock top & bottom

Project: Covington - Phelan 20

Detention/ Infiltration System Routing Study Summary

) Incremental Total Volume  Total Volume
Area (ft') volume (ft?) (ft)) (acre-ft)

20,700 0 0 0

20,700 4,094 4,094 0.094
20,700 5,530 9,624 0.221
20,700 13,912 23,536 0.540
20,700 15,756 39,291 0.902
20,700 16,663 55,955 1.285
20,700 16,944 72,899 1.674
20,700 16,663 89,562 2.056
20,700 15,756 105,318 2.418
20,700 13,912 119,230 2.737
20,700 5,529 124,759 2.864
20,700 4,094 128,853 2.958

Infiltration System Bottom Area Discharge (Q,t pottom)

Infiltration Rate per Geo Tech Report (in/hr)

Factor of Safety in
Unit C ion (ft/ Mhr 1S
nit Conversion (ft/sec) 275 12 in
Infiltration System Footprint (ftz)
Qout,bottom (CfS)

*WQMP Design Capture Volume (DCV) is 50,844 CF

Basin Routing Summary Table
Existing Q (cfs) (18.20 AC)
Proposed Q (cfs) (18.20 AC)
Q (cfs) after Routing
Height (ft)
WSE (ft)
* Results from unit hydrographs

100-yr
41.5
66.3 *
22.7
8.8

3577.8

** A 24" SD line will be used with an orifice plate to accommodate a 21" outlet from the detention basin. A 21"
diameter oulet has been used to calculate the Qnet and thus the resulting Qout in elevations 3576.00 and higher.

1.97
1.97
1.97
1.97
1.97
1.97
1.97
13.94
18.89
20.89
22.70

Total CFS Notes

Bottom of Infiltration System Rock
96" CMP Invert

*Meets WQMP DCV

*invert of outlet pipe

96" CMP Soffitt
Top of Infiltration System Rock

Storm Drain System Net Drainage (Q,)

= 11.2 FOR 21" OUTLET PIPE
2.75 Q=C x Ax(2xgxh)"0.5
1 min Q=062xAXx(2x%x322% h—3575)"0.5
. X = 0.0000943 .
60 min 60 sec A: Area of Qutlet Pipe
(From CONTECH) = 20,700 h: Water Surface Elevation
1.97
Qi =C X AX(2XgXh)™5
C 0.62
10-yr A (ftA2)** 2.41
234 WSE (ft) 3,578.00
37.8* Invert of Pipe (ft) 3575
1.97 h (ft) 3.00
4.7 Q (cfs) 20.73
3573.7 Qe * = 20.73
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Outdoor Loading/ZUnloading SC-30

Objectives
m Cover

Contain

m Educate

Reduce/Minimize

Product Substitution

Description

The loading/unloading of materials usually takes place outside Targeted Constituents

on docks or terminals; therefore, materials spilled, leaked, or lost ~ Sediment
during loading/unloading may collect in the soil or on other Nutrients
surfaces and have the potential to be carried away by stormwater  Trash
runoff or when the area is cleaned. Additionally, rainfall may Metals
wash pollutants from machinery used to unload or move
materials. Implementation of the following protocols will
prevent or reduce the discharge of pollutants to stormwater from
outdoor loading/unloading of materials.

Bacteria
Oil and Grease
Organics

NS S SS

Approach

Reduce potential for pollutant discharge through source control
pollution prevention and BMP implementation. Successful
implementation depends on effective training of employees on
applicable BMPs and general pollution prevention strategies and
objectives.

Pollution Prevention

m  Keep accurate maintenance logs to evaluate materials
removed and improvements made.

m  Park tank trucks or delivery vehicles in designated areas so
that spills or leaks can be contained.

m Limit exposure of material to rainfall whenever possible.
m Prevent stormwater run-on.

m  Check equipment regularly for leaks.
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SC-30 Outdoor Loading/ZUnloading

Suggested Protocols
Loading and Unloading — General Guidelines

Develop an operations plan that describes procedures for loading and/or unloading.
Conduct loading and unloading in dry weather if possible.
Cover designated loading/unloading areas to reduce exposure of materials to rain.

Consider placing a seal or door skirt between delivery vehicles and building to prevent
exposure to rain.

Design loading/unloading area to prevent stormwater run-on, which would include grading
or berming the area, and position roof downspouts so they direct stormwater away from the
loading/unloading areas.

Have employees load and unload all materials and equipment in covered areas such as
building overhangs at loading docks if feasible.

Load/unload only at designated loading areas.

Use drip pans underneath hose and pipe connections and other leak-prone spots during
liquid transfer operations, and when making and breaking connections. Several drip pans
should be stored in a covered location near the liquid transfer area so that they are always
available, yet protected from precipitation when not in use. Drip pans can be made
specifically for railroad tracks. Drip pans must be cleaned periodically, and drip collected
materials must be disposed of properly.

Pave loading areas with concrete instead of asphalt.
Avoid placing storm drains in the area.

Grade and/or berm the loading/unloading area to a drain that is connected to a deadend.

Inspection

Check loading and unloading equipment regularly for leaks, including valves, pumps, flanges
and connections.

Look for dust or fumes during loading or unloading operations.

Training

Train employees (e.g., fork lift operators) and contractors on proper spill containment and
cleanup.

Have employees trained in spill containment and cleanup present during loading/unloading.
Train employees in proper handling techniques during liquid transfers to avoid spills.

Make sure forklift operators are properly trained on loading and unloading procedures.
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Outdoor Loading/ZUnloading SC-30

Spill Response and Prevention
m  Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date.

m Contain leaks during transfer.

m Store and maintain appropriate spill cleanup materials in a location that is readily accessible
and known to all and ensure that employees are familiar with the site’s spill control plan and
proper spill cleanup procedures.

m  Have an emergency spill cleanup plan readily available.
m  Use drip pans or comparable devices when transferring oils, solvents, and paints.

Other Considerations (Limitations and Regulations)

m  Space and time limitations may preclude all transfers from being performed indoors or
under cover.

m It may not be possible to conduct transfers only during dry weather.

Requirements

Costs
Costs should be low except when covering a large loading/unloading area.

Maintenance

m  Conduct regular inspections and make repairs as necessary. The frequency of repairs will
depend on the age of the facility.

m  Check loading and unloading equipment regularly for leaks.
m  Conduct regular broom dry-sweeping of area.

Supplemental Information

Further Detail of the BMP
Special Circumstances for Indoor Loading/Unloading of Materials

Loading or unloading of liquids should occur in the manufacturing building so that any spills
that are not completely retained can be discharged to the sanitary sewer, treatment plant, or
treated in a manner consistent with local sewer authorities and permit requirements.

m  For loading and unloading tank trucks to above and below ground storage tanks, the
following procedures should be used:

- The area where the transfer takes place should be paved. If the liquid is reactive with the
asphalt, Portland cement should be used to pave the area.

- The transfer area should be designed to prevent run-on of stormwater from adjacent
areas. Sloping the pad and using a curb, like a speed bump, around the uphill side of the
transfer area should reduce run-on.
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SC-30 Outdoor Loading/ZUnloading

- The transfer area should be designed to prevent runoff of spilled liquids from the area.
Sloping the area to a drain should prevent runoff. The drain should be connected to a
dead-end sump or to the sanitary sewer. A positive control valve should be installed on
the drain.

m  For transfer from rail cars to storage tanks that must occur outside, use the following
procedures:

- Drip pans should be placed at locations where spillage may occur, such as hose
connections, hose reels, and filler nozzles. Use drip pans when making and breaking
connections.

- Drip pan systems should be installed between the rails to collect spillage from tank cars.

References and Resources
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html

Clark County Storm Water Pollution Control Manual
http://www.co.clark.wa.us/pubworks/bmpman.pdf

King County Storm Water Pollution Control Manual http://dnr.metrokc.gov/wlr/dss/spcm.htm
Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org

The Storm Water Managers Resource Center http://www.stormwatercenter.net/
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TECHNICAL GUIDANCE DOCUMENT APPENDICES

XIV.

1. Hydrologic Source Control Fact Sheets (HSC)

HSC-1: Localized On-Lot Infiltration

‘Localized on-lot infiltration” refers to the practice of
collecting on-site runoff from small distributed areas within a
catchment and diverting it to a dedicated on-site infiltration
area.

Downspout infiltration
Retention grading
French drains

YV V V VY

This technique can include disconnecting downspouts On-lot rain gardens

and draining sidewalks and patios into french drains,

trenches, small rain gardens, or other surface depressions.

For downspout disconnections and other impervious area

disconnection involving dispersion over pervious surfaces,

but without intentional ponding, see HSC-2: Impervious

Area Dispersion.

Feas

ibility Screening Considerations

‘Localized on-lot infiltration” shall meet infiltration _
infeasibility screening criteria to be considered for use. On-lot rain garden

Source: lowimpactdevelopment.org

Opportunity Criteria

Runoff can be directed to and temporarily pond in pervious
area depressions, rock trenches, or similar.

Soils are adequate for infiltration or can be amended to provide an adequate infiltration rate.

Shallow utilities are not present below infiltration areas.

OC-Specific Design Criteria and Considerations

Dood oo d o o

A single on-lot infiltration area should not be sized to retain runoff from impervious areas greater
than 4,000 sq. ft.; if the drainage area exceeds this criteria, sizing should be based on
calculations for bioretention areas or infiltration trenches.

Soils should be sufficiently permeable to eliminate ponded water within 24 hours following a 85"
percentile, 24-hour storm event.

Maximum ponding depth should be should be less than 3 inches and trench depth should be
less than 1.5 feet.

Infiltration should not be used when the depth to the mounded seasonally high table is within 5
feet of the bottom of infiltrating surface.

Infiltration via depression storage, french drains, or rain gardens should be located greater than
8 feet from building foundations.

Site slope should be less than 10%.
Infiltration unit should not be located within 50 feet of slopes greater than 15 percent.

Side slopes of rain garden or depression storage should not exceed 3H:1V.

Effective energy dissipation and uniform flow spreading methods should be employed to prevent
erosion resulting fromwater entering infiltration areas.
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[l

Overflow should be located such that it does not cause erosion orand is conveyed away from
structures toward the downstream conveyance and treatment system. .

Calculating HSC Retention Volume o:
e The retention volume provided by 0.8
localized on-lot infiltration can be 0.7
computed as the storage volume provided 2 06
by surface ponding and the pore space % '
within an amended soil layer or gravel £ 05
trench. 3 04
©
e Estimate the average retention volume 03
per 1000 square feet impervious tributary 0.2
area provided by on-lot infiltration. 0.1
e Look up the storm retention depth, dysc 0
from the chart to the right. 0 10 20 30 40 S50 60 70 8 90
. . Retention Storage (cf) per 1000 sf of
e The max dysc is equal to the design Impervious Tributary Area

capture storm depth for the project site.

Configuration for Use in a Treatment Train

Localized on-lot infiltration would typically serve as the first in a treatment train and should only be
used where tributary areas do not generate significant sediment that would require pretreatment
to mitigate clogging.

The use of impervious area disconnection reduces the sizing requirement for downstream LID
and/or conventional treatment control BMPs.

Additional References for Designh Guidance

LID Center — Rain Garden Design Template.
http;//www.lowimpactdevelopment.org/raingarden_design/

University of Wisconsin Extension. Rain Gardens: A How-To Manual for Homeowners.
http://learningstore.uwex.edu/assets/pdfs/GWQO037.pdf
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HSC-2: Impervious Area Dispersion

Impervious area dispersion refers to the practice of routing
runoff from impervious areas, such as rooftops, walkways,
and patios onto the surface of adjacent pervious areas.
Runoff is dispersed uniformly via splash block or dispersion
trench and soaks into the ground as it move slowly across the
surface of pervious areas. Minor ponding may occur, but it is
not the intent of this practice to actively promote localized
on-lot storage (See HSC-1: Localized On-Lot Infiltration).

Feasibility Screening Considerations

e Impervious area dispersion can be used where infiltration
would otherwise be infeasible, however dispersion depth
over landscaped areas should be limited by site-specific
conditions to prevent standing water or geotechnical
issues.

Opportunity Criteria

e Rooftops and other low traffic impervious surface present in
drainage area.

e Soils are adequate for infiltration. If not, soils can be

Y

Downspout disconnection

» Impervious area
disconnection

> Sheet flow dispersion

Simple Downspout Dispersion
Source:
toronto.ca/environment/water.htm

amended to improve capacity to absorb dispersed water (see MISC-2: Amended Soils).

e Significant pervious area present in drainage area with shallow slope

e Overflow from pervious area can be safely managed.

OC-Specific Design Criteria and Considerations

minimum criteria described in Section .

parts of impervious area disconnected.

per 1000 sf of impervious area.

protect any areas of bare soil from erosion.

OO o oo

Calculating HSC Retention Volume

Soils should be preserved from their natural condition or restored via soil amendments to meet

A minimum of 1 part pervious area capable of receiving flow should be provided for every 2

The pervious area receiving flow should have a slope < 2 percent and path lengths of = 20 feet

Dispersion areas should be maintained to remove trash and debris, loose vegetation, and

Velocity of dispersed flow should not be greater than 0.5 ft per second to avoid scour.

e The retention volume provided by downspout dispersion is a function of the ratio of impervious to

pervious area and the condition of soils in the pervious area.

o Determine flow patterns in pervious area and estimate footprint of pervious area receiving
dispersed flow. Calculate the ratio of pervious to impervious area.

e Check soil conditions using the soil condition design criteria below; amend if necessary.

e Look up the storm retention depth, dysc from the chart below.

XIV-5

May 19, 2011



TECHNICAL GUIDANCE DOCUMENT APPENDICES

The max dysc is equal to the design storm

depth for the project site.

Soil Condition Design Criteria

[]
[]
[]

Maximum slope of 2 percent

Well-established lawn or landscaping

Minimum soil amendments per criteria in
MISC-2: Amended Soils.

Configuration for Use in a Treatment Train

Impervious area disconnection is an HSC
that may be used as the first element in

any treatment train ! Peryious area used_in calculation _should

] ] ) . only include the pervious area receiving
The use of impervious area disconnection flow, not pervious area receiving only direct
reduces the sizing requirement for rainfall or upslope pervious drainage.
downstream LID and/or treatment control
BMPs

Additional References for Design Guidance

SMC LID Manual (pp 131)
http://www.lowimpactdevelopment.org/guest75/pub/All_Projects/SoCal_LID_Manual/SoCalL
ID_Manual FINAL 040910.pdf

City of Portland Bureau of Environmental Services. 2010. How to manage stormwater —
Disconnect Downspouts. http://www.portlandonline.com/bes/index.cfm?c=43081&a=177702

Seattle Public Utility:
http://www.cityofseattle.org/util/stellent/groups/public/@spu/@usm/documents/webcontent/sp
u01_006395.pdf

Thurston County, Washington State (pp 10):
httpy//www.co.thurston.wa.us/stormwater/manual/docs-faqs/DG-5-Roof-Runoff-
Control_Rev11Jan24.pdf
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HSC-3: Street Trees

By intercepting rainfall, trees can provide several aesthetic and > Canopy interception
stormwater benefits including peak flow control, increased

infiltration and ET, and runoff temperature reduction. The

volume of precipitation intercepted by the canopy reduces the

treatment volume required for downstream treatment BMPs.

Shading reduces the heat island effect as well as the

temperature of adjacent impervious surfaces, over which

stormwater flows, and thus reduces the heat transferred to

downstream receiving waters. Tree roots also strengthen the

soil structure and provide infiltrative pathways, simultaneously =~ Streettrees

reducing erosion potential and enhancing infiltration.

Feas

Source: Geosyntec Consultants

ibility Screening Considerations

Not applicable

Opportunity Criteria

Street trees can be incorporated in green streets designs along sidewalks, streets, parking lots, or

driveways.

Street trees can be used in combination with bioretention systems along medians or in traffic
calming bays.

There must be sufficient space available to accommodate both the tree canopy and root system.

OC-Specific Design Criteria and Considerations

O o 0O ooobood O

Mature tree canopy, height, and root system should not interfere with subsurface utilities,
suspended powerlines, buildings and foundations, or other existing or planned structures.
Required setbacks should be adhered to.

Depending on space constarints, a 20 to 30 foot diameter canopy (at maturity) is recommended
for stormwater mitigation.

Native, drought-tolerant species should be selected in order to minimize irrigation requirements
and improve the long-term viability of trees.

Trees should not impede pedstrian or vehicle sight lines.

Planting locations should receive adequate sunlight and wind protection; other environmental
factors should be considered prior to planting.

Frequency and degree of vegetation management and maintenance should be considered with
respect to owner capabilities (e.g., staffing, funding, etc.).

Soils should be preserved in their natural condition (if appropriate for planting) or restored via
soil amendments to meet minimum criteria described in MISC-2: Amended Soils. If necessary, a
landscape architect or plant biologist should be consulted.

A street tree selection guide, such as that specific to the City of Los Angeles, may need to be
consulted to select species appropriate for the site design constraints (e.g., parkway size, tree
height, canopy spread, etc.)

Infiltration should not cause geotechnical hazards related to adjacent structures (buildings,
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roadways, sidewalks, utilities, etc.)

Calculating HSC Retention Volume

The retention volume provided by streets trees via canopy interception is dependent on the tree
species, time of the year, and maturity.

To compute the retention depth, the expected impervious area covered by the full tree canopy
after 4 years of growth must be computed (IApsc). The maximum retention depth credit for
canopy interception (dysc) is 0.05 inches over the area covered by the canopy at 4 years of
growth.

Configuration for Use in a Treatment Train

As a HSC, street trees would serve as the first step in a treatment train by reducing the treatment
volume and flow rate of a downstream treatment BMP.

Additional References for Design Guidance

California Stormwater BMP Handbook.
httpy//www.cabmphandbooks.com/Documents/Development/Section_3.pdf

City of Los Angeles, Street Tree Division - Street Tree Selection Guide.
http://bss.lacity.org/UrbanForestryDivision/StreetTreeSelectionGuide.htm

Portland Stormwater Management Manual.
http;//www.portlandonline.com/bes/index.cfm?c=35122&a=55791

San Diego County — Low Impact Development Fact Sheets.
http://www.sdcounty.ca.gov/dplu/docs/LID-Appendices.pdf
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GEOTECHNICAL INVESTIGATION
PHELAN 20 INDUSTRIAL BUILDING
Phelan Road, 650+ feet East of Los Banos
Avenue
Hesperia, California
for
Cambria 60 Partners LLC



May 23, 2023

Cambria 60 Partners LLC

14180 Dallas Parkway, Suite 730

Dallas, Texas 75254

Attention: Mr. Ron Rakunas

Project No.: 23G131-1

Subject: Geotechnical Investigation
Phelan 20 Industrial Building
Phelan Road, 650+ feet east of Los Banos Avenue
Hesperia, California

Mr. Rakunas:

In accordance with your request, we have conducted a geotechnical investigation at the subject
site. We are pleased to present this report summarizing the conclusions and recommendations
developed from our investigation.

We sincerely appreciate the opportunity to be of service on this project. We look forward to
providing additional consulting services during the course of the project. If we may be of further
assistance in any manner, please contact our office.

Respectfully Submitted,

SOUTHERN CALIFORNIA GEOTECHNICAL, INC.

Pablo Montes Jr.
Project Engineer

Robert G. Trazo, M.Sc., GE 2655
Principal Engineer

Distribution: (1) Addressee

22885 Savi Ranch Parkway « Suite E v Yorba Linda ~ California + 92887
voice: (714) 685-1115 ~ fax: (714) 685-1118 v www.socalgeo.com


http://www.socalgeo.com/
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1.0 EXECUTIVE SUMMARY

Presented below is a brief summary of the conclusions and recommendations of this investigation.
Since this summary is not all inclusive, it should be read in complete context with the entire
report.

Site Preparation Recommendations

Site stripping will be necessary to remove the dense native grass and shrub growth which is
present throughout the majority of the site. Trees and their associated root masses should be
removed in their entirety. All vegetation and any organic topsoil should be removed during
site stripping.

The soils encountered at the boring locations consist of younger native alluvium, underlain by
older alluvium. The near-surface younger alluvium generally possesses varying densities and
low strengths. The results of laboratory testing indicate that some of the near-surface alluvium
possesses unfavorable consolidation/collapse characteristics. Based on these considerations,
remedial grading is recommended to be performed within the proposed building area in order
to remove a portion of the near-surface native alluvium and replace these materials as
compacted structural fill.

The existing soils within the proposed building area should be overexcavated to a depth of 5
feet below existing grades and to a depth of 3 feet below proposed pad grades. The proposed
foundation influence zones should be overexcavated to a depth of at least 3 feet below
proposed foundation bearing grade. The overexcavation should also extend to a sufficient
depth to remove any variability in the soils.

After overexcavation has been completed, the resulting subgrade soils should be evaluated
by the geotechnical engineer to identify any additional soils that should be overexcavated.
The resulting soils should be scarified and moisture conditioned to achieve a moisture content
of 0 to 4 percent above optimum moisture, to a depth of at least 12 inches. The
overexcavation subgrade soils should then be recompacted under the observation of the
geotechnical engineer. The previously excavated soils may then be replaced as compacted
structural fill.

The new pavement and flatwork subgrade soils are recommended to be scarified to a depth
of 12% inches, thoroughly moisture conditioned and recompacted to at least 90 percent of
the ASTM D-1557 maximum dry density.

Building Foundation Recommendations

Spread footing foundations, supported in newly placed structural fill soils.

Maximum, net allowable soil bearing pressure: 3,000 Ibs/ft?.

Reinforcement consisting of at least two (2) No. 5 rebars (1 top and 1 bottom) in strip footings.
Additional reinforcement may be necessary for structural considerations.

Building Floor Slab Recommendations

Conventional Slab on Grade, at least 6 inches thick

Modulus of Subgrade Reaction: k = 150 psi/in

Reinforcement is not considered to be necessary for geotechnical considerations.

The actual thickness and reinforcement of the floor slab should be determined by the
structural engineer, based on the imposed slab loading.

Phelan 20 Industrial Building — Hesperia, CA
Project No. 23G131-1
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Pavements
ASPHALT PAVEMENTS (R=40)

Thickness (inches)
Auto Parking and Truck Traffic

Materials Auto Drive Lanes
(TI = 4.0 to 5.0) TI=6.0 TI=7.0 TI=8.0
Asphalt Concrete 3 3% 4 5
Aggregate Base 4 6 7 8
Compacted Subgrade 12 12 12 12

PORTLAND CEMENT CONCRETE PAVEMENTS (R=40)
Thickness (inches)

. Autos and Light Truck Traffic
Materials Truck Traffic TI=70 TI =80
(TI =6.0) - e
PCC 5 52 62
Compacted Subgrade 12 12 12

(95% minimum compaction)

TI1=9.0

52

10

12

TI=9.0

12
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2.0 SCOPE OF SERVICES

The scope of services performed for this project was in accordance with our Proposal No.
23P122R2, dated March 30, 2023. The scope of services included a visual site reconnaissance,
subsurface exploration, field and laboratory testing, and geotechnical engineering analysis to
provide criteria for preparing the design of the building foundations, building floor slab, and
parking lot pavements along with site preparation recommendations and construction
considerations for the proposed development. The evaluation of the environmental aspects of
this site was beyond the scope of services for this geotechnical investigation.

Phelan 20 Industrial Building — Hesperia, CA
Project No. 23G131-1
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3.0 SITE AND PROJECT DESCRIPTION

3.1 Site Conditions

The subject site is located on the south side of Phelan Road, 650+ feet east of Los Banos Avenue
in Hesperia, California. The site is bounded to the north by Phelan Road, to the west by a vacant
lot and a single-family residence, and to the south and east by vacant parcels. The Oro Grande
Wash is located to the southeast of the property. The general location of the site is illustrated on
the Site Location Map, included as Plate 1 of this report.

The site consists of a rectangular-shaped parcel, 19.3%+ acres in size. The site is vacant and
undeveloped. Ground surface cover throughout the site consists of exposed soils with moderate
to heavy native grass, weed and shrub growth. Small trees are also present throughout the site
in sparse concentration.

Detailed topographic information was obtained from a schematic site plan, prepared by RGA.
Based on the elevation data provided on that plan, the overall site topography generally slopes
downward to the northeast at a gradient of 2+ percent. The Oro Grande Wash is located to the
southeast of the property. The bottom of the Oro Grande Wash extends approximately 50 to 60+
feet below the adjacent site grades. A descending slope extends from the site downward to the
wash at an inclination of approximately 4h:1v (horizontal to vertical).

3.2 Proposed Development

Based on the site plan that was provided to our office, the site will be developed with one (1)
industrial building, 420,000+ ft2 in size. The building will be located in the west-central area of
the site, with dock-high doors along a portion of the east building wall. The building will be
surrounded by asphaltic concrete pavements in the automobile parking and drive areas, Portland
cement concrete pavements in the truck court, and areas of concrete flatwork and landscape
planters.

Detailed structural information has not been provided. It is assumed that the new building will be
a single-story structure of tilt-up concrete construction, typically supported on a conventional
shallow foundation with a concrete slab-on-grade floor. Based on the assumed construction,
maximum column and wall loads are expected to be on the order of 100 kips and 4 to 7 kips per
linear foot, respectively.

No significant amounts of below-grade construction, such as basements or crawl spaces, are
expected to be included in the proposed development. Based on the existing site topography,
cuts and fills of 7 to 15+ feet will be necessary to achieve the proposed site grades. It is expected
that cut slopes and fill slopes along with new retaining walls will be required in order to achieve
the new site grades.

Phelan 20 Industrial Building — Hesperia, CA
Project No. 23G131-1
Page 4



4.0 SUBSURFACE EXPLORATION

4.1 Scope of Exploration/Sampling Methods

The subsurface exploration performed for this project consisted of seven (7) borings (identified
as Boring Nos. B-1 through B-7) advanced to depths of 15 to 25+ feet below the existing site
grades. All of the borings were logged during drilling by a member of our staff.

The borings were advanced with hollow-stem augers, by a conventional truck-mounted drilling
rig. Representative bulk and relatively undisturbed soil samples were taken during drilling.
Relatively undisturbed samples were taken with a split barrel “California Sampler” containing a
series of one-inch-long, 2.416= inch diameter brass rings. This sampling method is described in
ASTM Test Method D-3550. Samples were also taken using a 1.4%-inch inside diameter split
spoon sampler, in general accordance with ASTM D-1586. Both of these samplers are driven into
the ground with successive blows of a 140-pound weight falling 30 inches. The blow counts
obtained during driving are recorded for further analysis. Bulk samples were collected in plastic
bags to retain their original moisture content. The relatively undisturbed ring samples were placed
in molded plastic sleeves that were then sealed and transported to our laboratory.

The approximate locations of the borings are indicated on the Boring Location Plan, included as
Plate 2 in Appendix A of this report. The Boring Logs, which illustrate the conditions encountered
at the boring locations, as well as the results of some of the laboratory testing, are included in
Appendix B.

4.2 Geotechnical Conditions

Younger Alluvium

All of the borings encountered native younger alluvial soils at the ground surface, extending to
depths ranging from 52 to 12+ feet below existing site grades. These soils generally consist of
very loose to medium dense silty fine sands, varying medium to coarse sand, clay and gravel
content.

Older Alluvium

Native older alluvium was encountered beneath the younger alluvium at all of the boring locations,
extending to at least the maximum explored depth of 25% feet below existing site grades. The
older alluvial soils consist of medium dense to very dense silty fine to coarse sands with occasional
clayey fine to coarse sands, with varying gravel content. Some of the samples of the older alluvial
soils were weakly cemented.

Phelan 20 Industrial Building — Hesperia, CA
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Groundwater

Free water was not encountered during the drilling of any of the borings. Based on the lack of
any water within the borings and the moisture contents of the recovered soil samples, the static
groundwater table is considered to have existed at a depth in excess of 30+ feet at the time of
the subsurface exploration.

As part of our research, we also reviewed recent groundwater data available for wells within the
vicinity of the site. Recent water level data was obtained from the California Department of Water
Resources website, http://www.water.ca.gov/waterdatalibrary/. The nearest monitoring well with
available records in this database is located 800 feet to the southeast, adjacent to the Oro Grande
Wash. Water level readings within this monitoring well indicates a groundwater level of 658+ feet
below the ground surface in September 2022.

Phelan 20 Industrial Building — Hesperia, CA
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5.0 LABORATORY TESTING

The soil samples recovered from the subsurface exploration were returned to our laboratory for
further testing to determine selected physical and engineering properties of the soils. The tests
are briefly discussed below. It should be noted that the test results are specific to the actual
samples tested, and variations could be expected at other locations and depths.

Classification

All recovered soil samples were classified using the Unified Soil Classification System (USCS), in
accordance with ASTM D-2488. Field identifications were then supplemented with additional visual
classifications and/or by laboratory testing. The USCS classifications are shown on the Boring
Logs and are periodically referenced throughout this report.

Density and Moisture Content

The density has been determined for selected relatively undisturbed ring samples. These densities
were determined in general accordance with the method presented in ASTM D-2937. The results
are recorded as dry unit weight in pounds per cubic foot. The moisture contents are determined
in accordance with ASTM D-2216, and are expressed as a percentage of the dry weight. These
test results are presented on the Boring Logs.

Consolidation

Selected soil samples have been tested to determine their consolidation potential, in accordance
with ASTM D-2435. The testing apparatus is designed to accept either natural or remolded
samples in a one-inch-high ring, approximately 2.416 inches in diameter. Each sample is then
loaded incrementally in a geometric progression and the resulting deflection is recorded at
selected time intervals. Porous stones are in contact with the top and bottom of the sample to
permit the addition or release of pore water. The samples are typically inundated with water at
an intermediate load to determine their potential for collapse or heave. The results of the
consolidation testing are plotted on Plates C-1 through C-8 in Appendix C of this report.

Maximum Dry Density and Optimum Moisture Content

One representative bulk sample of the near-surface soils has been tested to determine its
maximum dry density and optimum moisture content. The results have been obtained using the
Modified Proctor procedure, per ASTM D-1557 and are presented on Plate C-9 in Appendix C of
this report. This test is generally used to compare the in-situ densities of undisturbed field
samples, and for later compaction testing. Additional testing of other soil types or soil mixes may
be necessary at a later date.

Expansion Index

The expansion potential of the on-site soils was determined in general accordance with ASTM D-
4829. The testing apparatus is designed to accept a 4-inch diameter, 1-in high, remolded sample.
The sample is initially remolded to 50+ 1 percent saturation and then loaded with a surcharge
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equivalent to 144 pounds per square foot. The sample is then inundated with water and allowed
to swell against the surcharge. The resultant swell or consolidation is recorded after a 24-hour
period. The results of the EI testing are as follows:

Sample Identification Expansion Index Expansive Potential
B-7 @ 1to 5 feet 0 Non-Expansive

Soluble Sulfates

A representative sample of the near-surface soils has been submitted to a subcontracted
analytical laboratory for evaluation of soluble sulfate content. Soluble sulfates are naturally
present in soils, and if the concentration is high enough, can result in degradation of concrete
which comes into contact with these soils. The result of the soluble sulfate testing is presented
below, and are discussed further in a subsequent section of this report.

Sample Identification Soluble Sulfates (%) Severity
B-1 @ 1to5 feet <0.001 Not Applicable (S0)
Corrosivity Testing

A representative bulk sample of the near-surface soils was submitted to a subcontracted corrosion
engineering laboratory to determine if the near-surface soils possess corrosive characteristics with
respect to common construction materials. The corrosivity testing included a determination of the
electrical resistivity, pH, and chloride and nitrate concentrations of the soils, as well as other tests.
The results of some of these tests are presented below.

Sample er!|n1.u_m Chlorides Nitrates Sulfides RedO)_(
Identification  Lesistivity  pH (mg/kg) (mg/kg) (mg/kg) Forential
(ohm-cm) (mvV)
B-1 @ 1 to 5 feet 13,400 8.2 14.5 9.0 1.3 140
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6.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of our review, field exploration, laboratory testing and geotechnical analysis,
the proposed development is considered feasible from a geotechnical standpoint. The
recommendations contained in this report should be taken into the design, construction, and
grading considerations.

The recommendations are contingent upon all grading and foundation construction activities
being monitored by the geotechnical engineer of record. The recommendations are provided with
the assumption that an adequate program of client consultation, construction monitoring, and
testing will be performed during the final design and construction phases to verify compliance
with these recommendations. Maintaining Southern California Geotechnical, Inc., (SCG) as the
geotechnical consultant from the beginning to the end of the project will provide continuity of
services. The geotechnical engineering firm providing testing and observation services shall
assume the responsibility of Geotechnical Engineer of Record.

The Grading Guide Specifications, included as Appendix D, should be considered part of this
report, and should be incorporated into the project specifications. The contractor and/or owner
of the development should bring to the attention of the geotechnical engineer any conditions that
differ from those stated in this report, or which may be detrimental for the development.

6.1 Seismic Design Considerations

The subject site is located in an area which is subject to strong ground motions due to
earthquakes. The performance of a site-specific seismic hazards analysis was beyond the scope
of this investigation. However, humerous faults capable of producing significant ground motions
are located near the subject site. Due to economic considerations, it is not generally considered
reasonable to design a structure that is not susceptible to earthquake damage. Therefore,
significant damage to the structure may be unavoidable during large earthquakes. The proposed
structure should, however, be designed to resist structural collapse and thereby provide
reasonable protection from serious injury, catastrophic property damage and loss of life.

Faulting and Seismicity

Research of available maps indicates that the subject site is not located within an Alquist-Priolo
Earthquake Fault Zone. Furthermore, SCG did not identify any evidence of faulting during the
geotechnical investigation. Therefore, the possibility of significant fault rupture on the site is
considered to be low.

The potential for other geologic hazards such as seismically induced settlement, lateral spreading,
tsunamis, inundation, seiches, flooding, and subsidence affecting the site is considered low.
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Seismic Design Parameters

The 2022 California Building Code (CBC) provides procedures for earthquake resistant structural
design that include considerations for on-site soil conditions, occupancy, and the configuration of
the structure including the structural system and height. The seismic design parameters
presented below are based on the soil profile and the proximity of known faults with respect to
the subject site. Based on the anticipated adoption of the 2022 California Building Code (CBC)
on January 1, 2023, we expect that the proposed development will be designed in accordance
with the 2022 CBC.

The 2022 CBC Seismic Design Parameters have been generated using the SEAOC/OSHPD Seismic
Design Maps Tool, a web-based software application available at the website
www.seismicmaps.org. This software application calculates seismic design parameters in
accordance with several building code reference documents, including ASCE 7-16, upon which
the 2022 CBC is based. The application utilizes a database of risk-targeted maximum considered
earthquake (MCER) site accelerations at 0.01-degree intervals for each of the code documents.
The table below was created using data obtained from the application. The output generated
from this program is attached to this letter.

The 2022 CBC states that for Site Class D sites with a mapped S1 value greater than 0.2, a site-
specific ground motion analysis may be required in accordance with Section 11.4.8 of ASCE 7-16.
Supplement 3 to ASCE 7-16 modifies Section 11.4.8 of ASCE 7-16 and states that “a ground
motion hazard analysis is not required where the value of the parameter SM1 determined by Eq.
(11.4-2) is increased by 50% for all applications of SM1 in this Standard. The resulting value of
the parameter SD1 determined by Eq. (11.4-4) shall be used for all applications of SD1 in this
Standard.”

The seismic design parameters presented in the table below were calculated using the site
coefficients (Fa and Fv) from Tables 1613.2.3(1) and 1613.2.3(2) presented in Section 16.4.4 of
the 2022 CBC. It should be noted that the site coefficient Fv and the parameters SM1 and SD1
were not included in the SEAOC/OSHPD Seismic Design Maps Tool output for the ASCE 7-16
standard. We calculated these parameters-based on Table 1613.2.3(2) in Section 16.4.4 of the
2022 CBC using the value of S1 obtained from the Seismic Design Maps Tool. The values of
SM1 and SD1 tabulated below were evaluated using equations 11.4-2 and 11.4-4 of ASCE 7-
16 (Equations 16-20 and 16-23, respectively, of the 2022 CBC) and do not include a 50
percent increase. As discussed above, if a ground motion hazard analysis has not been
performed, SM1 and SD1 must be increased by 50 percent for all applications with respect to
ASCE 7-16.
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2022 CBC SEISMIC DESIGN PARAMETERS

Parameter Value
Mapped Spectral Acceleration at 0.2 sec Period Ss 1.500
Mapped Spectral Acceleration at 1.0 sec Period St 0.600
Site Class - D
Site Modified Spectral Acceleration at 0.2 sec Period Swms 1.500
Site Modified Spectral Acceleration at 1.0 sec Period Sm1 1.020*
Design Spectral Acceleration at 0.2 sec Period Sps 1.000
Design Spectral Acceleration at 1.0 sec Period Spbi1 0.680*

*Note: These values must be increased by 50 percent if a site-specific ground motion hazard analysis has not been performed.
However, this increase is not expected to affect the design of the structure type proposed for this site. This assumption should
be confirmed by the project structural engineer. The values presented in the table above do not include a 50-percent increase.

Liquefaction

Liquefaction is the loss of the strength in generally cohesionless, saturated soils when the pore-
water pressure induced in the soil by a seismic event becomes equal to or exceeds the overburden
pressure. The primary factors which influence the potential for liquefaction include groundwater
table elevation, soil type and grain size characteristics, relative density of the soil, initial confining
pressure, and intensity and duration of ground shaking. The depth within which the occurrence
of liquefaction may impact surface improvements is generally identified as the upper 50 feet
below the existing ground surface. Liquefaction potential is greater in saturated, loose, poorly
graded fine sands with a mean (dso) grain size in the range of 0.075 to 0.2 mm (Seed and Idriss,
1971). Clayey (cohesive) soils or soils which possess clay particles (d<0.005mm) in excess of 20
percent (Seed and Idriss, 1982) are generally not considered to be susceptible to liquefaction,
nor are those soils which are above the historic static groundwater table.

The California Geological Survey (CGS) has not yet conducted detailed seismic hazards mapping
in the area of the subject site. The general liquefaction susceptibility of the site was determined
by research of the San Bernardino County Land Use Plan, General Plan, Geologic Hazard Overlays.
Map FHO5 for the Baldy Mesa 7.5-Minute Quadrangle indicates that the subject site is not located
within an area of liquefaction susceptibility. Based on the mapping performed by the county of
San Bernardino, the subsurface profile identified in this report, which includes moderate to high
strength older alluvium, and the lack of a historic high groundwater table within the upper 50+
feet, liquefaction is not considered to be a design concern for this project.

6.2 Geotechnical Design Considerations

General

The near-surface soils encountered at the boring locations consist of native younger alluvium,
which possesses variable densities and strengths. The results of laboratory testing indicate that
some of the near-surface soils possess unfavorable consolidation/collapse characteristics. Based
on their variable strengths and densities and their potential for collapse, the near-surface younger
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alluvial soils, in their present condition, are not considered suitable for the support of the new
foundations and floor slab. The younger alluvial soils are underlain by moderate strength older
alluvium which possesses more favorable consolidation/collapse characteristics. Remedial grading
is recommended within the area of the proposed building, in order to remove and replace a
portion of the near-surface younger alluvial soils as compacted structural fill.

Settlement

Laboratory testing indicates that some samples of soils taken from the near-surface native alluvial
soils possess a minor collapse potential when exposed to moisture infiltration. The proposed
remedial grading will remove the near-surface collapsible native soils from within the proposed
building area. Therefore, following completion of the recommended grading, post-construction
settlements are expected to be within tolerable limits.

Expansion

Laboratory testing performed on a representative sample of the near surface soils indicates that
these materials possess a hon-expansion potential (EI = 0). Therefore, no design considerations
related to expansive soils are considered warranted for this site. It is recommended that additional
expansion index testing be conducted at the completion of rough grading to verify the expansion
potential of the as-graded building pad.

Soluble Sulfates

The result of the soluble sulfate testing indicates that the tested soil sample possesses a level of
soluble sulfates that is considered to be “not applicable” (S0) with respect to the American
Concrete Institute (ACI) Publication 318-14 Building Code Requirements for Structural Concrete
and Commentary, Section 4.3. Therefore, specialized concrete mix designs are not considered to
be necessary, with regard to sulfate protection purposes. It is, however, recommended that
additional soluble sulfate testing be conducted at the completion of rough grading to verify the
soluble sulfate concentrations of the soils which are present at pad grade within the building
expansion area.

Corrosion Potential

The results of laboratory testing indicate that the tested sample of the on-site soils possesses a
minimum resistivity of 13,400 ohm-cm, and a pH value of 8.2. These soils possess a redox
potential of 140 mV and a sulfide concentration of about 1.3 parts per million. These test results
have been evaluated in accordance with guidelines published by the Ductile Iron Pipe Research
Association (DIPRA). The DIPRA guidelines consist of a point system by which characteristics of
the soils are used to quantify the corrosivity characteristics of the site. Resistivity, pH, sulfide
concentration, redox potential, and moisture content are the five factors that enter into the
evaluation procedure. Based on these factors, the on-site soils are not considered to be corrosive
to ferrous materials. Therefore, corrosion protection is not expected to be required for cast iron
or ductile iron pipes.

A low concentration (14.5 mg/kg) of chlorides was detected in the sample submitted for
corrosivity testing. In general, soils possessing chloride concentrations in excess of 500 parts per
million (ppm) are considered to be corrosive with respect to steel reinforcement within reinforced
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concrete. Based on these test results, the site is considered to have a C1 chloride exposure in
accordance with the American Concrete Institute (ACI) Publication 318 Building Code
Requirements for Structural Concrete and Commentary. Therefore, a specialized concrete mix
design for reinforced concrete for protection against chloride exposure is not considered
warranted.

Nitrates present in soil can be corrosive to copper tubing at concentrations greater than 50 mg/kg.
The tested sample possesses a nitrate concentration of 9.0 mg/kg. Based on this test result, the
on-site soils are not considered to be corrosive to copper pipe.

It should be noted that SCG does not practice in the field of corrosion engineering. Therefore,
the client may wish to contact a corrosion engineer to provide a more thorough evaluation.

Shrinkage/Subsidence

Removal and recompaction of the near-surface alluvial soils is estimated to result in an average
shrinkage of 3 to 11+ percent, based on the results of density testing and the assumption that
the onsite soils will be compacted to about 92 percent of the ASTM D-1557 maximum dry density.
However, the estimated shrinkage of the individual soil layers at the site is highly variable, locally
ranging from a minimum shrinkage value of 0 percent to a maximum shrinkage of 16 percent at
varying sample depths and locations. It should be noted that the potential shrinkage estimate is
based on dry density testing performed on small-diameter samples taken at the boring locations.
If a more accurate and precise shrinkage estimate is desired, SCG can perform a shrinkage study
involving several excavated test-pits where in-place densities are evaluated using in-situ testing
methods instead of laboratory density testing on small-diameter samples. Please contact SCG for
details and a cost estimate regarding a shrinkage study, if desired.

Minor ground subsidence is expected to occur in the soils below the zone of removal, due to
settlement and machinery working. The subsidence is estimated to be 0.1+ feet. This estimate
may be used for grading in areas that are underlain by native alluvial soils.

These estimates are based on previous experience and the subsurface conditions encountered at
the boring locations. The actual amount of subsidence is expected to be variable and will be
dependent on the type of machinery used, repetitions of use, and dynamic effects, all of which
are difficult to assess precisely.

Slope Stability

Newly constructed fill slopes, comprised of properly compacted engineered fill, at inclinations of
2h:1v will possess adequate gross stability. Cut slopes excavated within the existing granular
alluvial soils may be subject to surficial instability due to the lack of cohesion within these
materials. Therefore, stability fills may be required within these areas. This condition may affect
the proposed cut slopes at the site. The need for stability fills should be determined by SCG as
part of the future detailed grading plan review.

Grading and Foundation Plan Review

No grading or foundation plans were available at the time of this report. It is therefore
recommended that we be provided with copies of the preliminary plans, when they become
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available, for review with regard to the conclusions, recommendations, and assumptions
contained within this report.

6.3 Site Grading Recommendations

The grading recommendations presented below are based on the subsurface conditions
encountered at the boring locations and our understanding of the proposed development. We
recommend that all grading activities be completed in accordance with the Grading Guide
Specifications included as Appendix D of this report, unless superseded by site-specific
recommendations presented below.

Site Stripping

Vegetation including grasses, shrubs, and weeds on the site should be stripped and disposed of
off-site. Stripping should include any organic soils and any root masses from trees. The actual
extent of site stripping should be determined in the field by the geotechnical engineer, based on
the organic content and stability of the materials encountered.

Treatment of Existing Soils: Building Pad

Remedial grading should be performed within the proposed building area in order to remove a
portion of the near-surface native alluvial soils. Based on conditions encountered at the boring
locations, the existing soils within the proposed building area are recommended to be
overexcavated to a depth of at least 5 feet below existing grade and to a depth of at least 3 feet
below proposed building pad subgrade elevation, whichever is greater.

Additional overexcavation should be performed within the influence zones of the new foundations,
to provide for a new layer of compacted structural fill extending to a depth of 3 feet below
proposed foundation bearing grade.

The overexcavation area should extend at least 5 feet beyond the building foundations and
perimeters. If the proposed structure incorporates any exterior columns (such as for a canopy or
overhang) the area of overexcavation should also encompass these areas.

Following completion of the overexcavation, the subgrade soils within the building area should
be evaluated by the geotechnical engineer to verify their suitability to serve as the structural fill
subgrade, as well as to support the foundation loads of the new structure. This evaluation should
include proofrolling and probing to identify any soft, loose, or otherwise unstable soils that must
be removed. Some localized areas of deeper excavation may be required if loose, porous, or low-
density native soils are encountered at the base of the overexcavation.

After a suitable overexcavation subgrade has been achieved, the exposed soils should be scarified
to a depth of at least 12 inches, moisture conditioned to achieve a moisture content of 0 to 4
percent above optimum moisture content. The moisture conditioning of the overexcavation
subgrade soils should be verified by the geotechnical engineer. The subgrade soils should then
be recompacted to at least 90 percent of the ASTM D-1557 maximum dry density. The previously
excavated soils may then be replaced as compacted structural fill.
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Treatment of Existing Soils: Cut and Fill Slopes

New cut and fill slopes are expected to be constructed around the perimeter of the project. All
slopes should be at a maximum inclination of 2h:1v. A keyway should be excavated at the toe of
new fill slopes which are not located in fill areas. The keyway should be at least 15 feet wide and
3 feet deep. The recommended width of the keyway is based on 1.5 times the width of typical
grading equipment. If smaller equipment is utilized, a smaller keyway may be suitable, at the
discretion of the geotechnical engineer. The base of the keyway should slope at least 1 foot
downward into the slope. Following completion of the keyway cut, the subgrade soils should be
evaluated by the geotechnical engineer to verify that the keyway is founded into competent
materials. The resulting subgrade soils should then be scarified to a depth of 10 to 12 inches,
moisture conditioned to 0 to 4 percent above optimum moisture content and recompacted.
During construction of the new fill slope, the existing slope should be benched in accordance with
the detail presented on Plate D-4. Benches less than 4 feet in height may be used at the discretion
of the geotechnical engineer.

Stability fills for cut slopes will provide a more uniform appearance and allow landscaping on the
slope. Should a stability fill for cut slope be necessary, the recommendations for the stability fill
will be the same as the recommendations for the fill slopes, mentioned above.

Treatment of Existing Soils: Retaining Walls and Site Walls

The existing soils within the areas of any proposed retaining walls and non-retaining site walls
should be overexcavated to a depth of 3 feet below foundation bearing grade and replaced as
compacted structural fill, as discussed above for the proposed building pad. Any undocumented
fill soils within any of these foundation areas should be removed in their entirety. The
overexcavation areas should extend at least 5 feet beyond the foundation perimeters, and to an
extent equal to the depth of fill below the new foundations. Any erection pads used to construct
the walls are considered to be part of the foundation system with respect to these remedial
grading recommendations. The overexcavation subgrade soils should be evaluated by the
geotechnical engineer prior to scarifying, moisture conditioning, and recompacting the upper 12
inches of exposed subgrade soils. The previously excavated soils may then be replaced as
compacted structural fill.

Treatment of Existing Soils: Parking and Drive Areas

Based on economic considerations, overexcavation of the existing variable strength alluvium soils
in the new parking and drive areas is not considered warranted, with the exception of areas
where lower strength or unstable soils are identified by the geotechnical engineer during grading.

Subgrade preparation in the new parking and drive areas should initially consist of removal of all
soils disturbed during stripping and demolition operations. The geotechnical engineer should then
evaluate the subgrade to identify any areas of additional unsuitable soils. The subgrade soils
should then be scarified to a depth of 12+ inches, moisture conditioned to 0 to 4 percent above
optimum, and recompacted to at least 90 percent of the ASTM D-1557 maximum dry density.
Based on the presence of variable strength alluvial soils throughout the site, it is expected that
some isolated areas of additional overexcavation may be required to remove zones of lower
strength, unsuitable soils.
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The grading recommendations presented above for the proposed parking and drive areas assume
that the owner and/or developer can tolerate minor amounts of settlement within the proposed
parking areas. The grading recommendations presented above do not completely mitigate the
extent of existing fill soils and loose native soils in the parking areas. As such, settlement and
associated pavement distress could occur. Typically, repair of such distressed areas involves
significantly lower costs than completely mitigating these soils at the time of construction. If the
owner cannot tolerate the risk of such settlements, the parking and drive areas should be
overexcavated to a depth of 2 feet below proposed pavement subgrade elevation, with the
resulting soils replaced as compacted structural fill.

Fill Placement

¢ Fill soils should be placed in thin (6+ inches), near-horizontal lifts, moisture conditioned
to within 0 to 4 percent above the optimum moisture content, and compacted.

e On-site soils may be used for fill provided they are cleaned of any debris to the satisfaction
of the geotechnical engineer.

e All grading and fill placement activities should be completed in accordance with the
requirements of the 2022 CBC and the grading code of the city of Hesperia.

e All fill soils should be compacted to at least 90 percent of the ASTM D-1557 maximum dry
density.

e Compaction tests should be performed periodically by the geotechnical engineer as
random verification of compaction and moisture content. These tests are intended to aid
the contractor. Since the tests are taken at discrete locations and depths, they may not
be indicative of the entire fill and therefore should not relieve the contractor of his
responsibility to meet the job specifications.

Imported Structural Fill

All imported structural fill should consist of very low expansive (EI < 20), well graded soils
possessing at least 10 percent fines (that portion of the sample passing the No. 200 sieve).
Additional specifications for structural fill are presented in the Grading Guide Specifications,
included as Appendix D.

Utility Trench Backfill

In general, all utility trench backfill soils should be compacted to at least 90 percent of the ASTM
D-1557 maximum dry density. It is recommended that materials in excess of 3 inches in size not
be used for utility trench backfill. Compacted trench backfill should conform to the requirements
of the local grading code, and more restrictive requirements may be indicated by city of Hesperia.
All utility trench backfills should be witnessed by the geotechnical engineer. The trench backfill
soils should be compaction tested where possible; probed and visually evaluated elsewhere.

Utility trenches which parallel a footing, and extending below a 1h:1v plane projected from the
outside edge of the footing should be backfilled with structural fill soils, compacted to at least 90
percent of the ASTM D-1557 standard. Pea gravel backfill should not be used for these trenches.
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6.4 Construction Considerations

Moisture Sensitive Subgrade Soils

Occasional samples of the near-surface soils consist predominately of silty sands. These soils may
become unstable if exposed to significant moisture infiltration or disturbance by construction
traffic. If grading occurs during a period of relatively wet weather, an increase in subgrade
instability in localized areas should also be expected. The site should, therefore, be graded to
prevent ponding of surface water and to prevent water from running into excavations.

Excavation Considerations

The near surface soils are predominately granular in composition. These materials will likely be
subject to caving within shallow excavations. Where caving occurs within shallow excavations,
flattened excavation slopes may be sufficient to provide excavation stability. On a preliminary
basis, the inclination of temporary slopes should not exceed 2h:1v. Maintaining adequate moisture
content within the near-surface soils will improve excavation stability. All excavation activities on
this site should be conducted in accordance with Cal-OSHA regulations.

Groundwater

Based on the conditions encountered at the boring locations, the static groundwater table at this
site is considered to exist at a depth greater than 25+ feet. Therefore, groundwater is not
expected to impact the grading or foundation construction activities.

6.5 Foundation Design and Construction

Based on the preceding grading recommendations, it is assumed that the new building pad will
be underlain by structural fill soils used to replace the upper portion of the existing variable
strength alluvial soils. These new structural fill soils are expected to extend to depths of at least
3 feet below proposed foundation bearing grade. Based on this subsurface profile, the proposed
structure may be supported on conventional shallow foundations.

Foundation Design Parameters

New square and rectangular footings may be designed as follows:

Maximum, net allowable soil bearing pressure: 3,000 Ibs/ft?.
e Minimum wall/column footing width: 14 inches/24 inches.

e Minimum longitudinal steel reinforcement within strip footings: Two (2) No. 5 rebars (1
top and 1 bottom).

e Minimum foundation embedment: 12 inches into suitable structural fill soils, and at least
18 inches below adjacent exterior grade. Interior column footings may be placed
immediately beneath the floor slab.
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e It is recommended that the perimeter building foundations be continuous across all
exterior doorways. Any flatwork adjacent to the exterior doors should be doweled into the
perimeter foundations in @ manner determined by the structural engineer.

The allowable bearing pressure presented above may be increased by one-third when considering
short duration wind or seismic loads. The minimum steel reinforcement recommended above is
based on geotechnical considerations; additional reinforcement may be necessary for structural
considerations. The actual design of the foundations should be determined by the structural
engineer.

Foundation Construction

The foundation subgrade soils should be evaluated at the time of overexcavation, as discussed
in Section 6.3 of this report. It is further recommended that the foundation subgrade soils be
evaluated by the geotechnical engineer immediately prior to steel or concrete placement. Soils
suitable for direct foundation support should consist of newly placed structural fill, compacted to
at least 90 percent of the ASTM D-1557 maximum dry density. Any unsuitable materials should
be removed to a depth of suitable bearing compacted structural fill, with the resulting excavations
backfilled with compacted fill soils. As an alternative, lean concrete slurry (500 to 1,500 psi) may
be used to backfill such isolated overexcavations.

The foundation subgrade soils should also be properly moisture conditioned to 0 to 4 percent
above the Modified Proctor optimum, to a depth of at least 12 inches below bearing grade. Since
it is typically not feasible to increase the moisture content of the floor slab and foundation
subgrade soils once rough grading has been completed, care should be taken to maintain the
moisture content of the building pad subgrade soils throughout the construction process.

Estimated Foundation Settlements

Post-construction total and differential settlements of shallow foundations designed and
constructed in accordance with the previously presented recommendations are estimated to be
less than 1.0 and 0.5 inches, respectively. Differential movements are expected to occur over a
50-foot span, thereby resulting in an angular distortion of less than 0.002 inches per inch.

Lateral Load Resistance

Lateral load resistance will be developed by a combination of friction acting at the base of
foundations and slabs and the passive earth pressure developed by footings below grade. The
following friction and passive pressure may be used to resist lateral forces:

e Passive Earth Pressure: 300 Ibs/ft?
e Friction Coefficient: 0.30

These are allowable values, and include a factor of safety. When combining friction and passive
resistance, the passive pressure component should be reduced by one-third. These values assume
that footings will be poured directly against compacted structural fill. The maximum allowable
passive pressure is 2,500 Ibs/ft?.
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6.6 Floor Slab Design and Construction

Subgrades which will support new floor slab should be prepared in accordance with the
recommendations contained in the Site Grading Recommendations section of this report.
Based on the anticipated grading which will occur at this site, the floor of the new structure may
be constructed as a conventional slab-on-grade supported on newly placed structural fill soils.
These fill soils are expected to extend to a depth of at least 3 feet below finished pad grade.
Based on geotechnical considerations, the floor slabs may be designed as follows:

Minimum slab thickness: 6 inches.
Modulus of Subgrade Reaction: k = 150 psi/in

Minimum slab reinforcement: Reinforcement is not required for geotechnical conditions.
The actual floor slab reinforcement should be determined by the structural engineer,
based upon the imposed loading.

Slab underlayment: If moisture sensitive floor coverings will be used the minimum slab
underlayment should consist of a moisture vapor barrier constructed below the entire area
where such moisture sensitive floor coverings are anticipated. The moisture vapor barrier
should meet or exceed the Class A rating as defined by ASTM E 1745-97 and have a
permeance rating less than 0.01 perms as described in ASTM E 96-95 and ASTM E 154-
88. A polyolefin material such as a 15 mil. Stego® Wrap Vapor Barrier or equivalent will
meet these specifications. The moisture vapor barrier should be properly constructed in
accordance with all applicable manufacturer specifications. The need for sand and/or the
amount of sand above the moisture vapor barrier should be specified by the structural
engineer or concrete contractor. The selection of sand above the barrier is not a
geotechnical engineering issue and hence outside our purview.

Moisture condition the floor slab subgrade soils to 0 to 4 percent above the Modified
Proctor optimum moisture content, to a depth of 12 inches. The moisture content of the
floor slab subgrade soils should be verified by the geotechnical engineer within 24 hours
prior to concrete placement.

Proper concrete curing techniques should be utilized to reduce the potential for slab
curling or the formation of excessive shrinkage cracks.

The actual design of the floor slab should be completed by the structural engineer to verify
adequate thickness and reinforcement.

6.7 Retaining Wall Design and Construction

Small retaining walls are expected to be necessary in the area of the new truck loading docks and
may also be required to facilitate the new site grades. The parameters recommended for use in
the design of these walls are presented below.
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Retaining Wall Design Parameters

Based on the soil conditions encountered at the boring locations, the following parameters may
be used in the design of new retaining walls for this site. We have provided parameters assuming
the use of on-site soils for retaining wall backfill. The near-surface soils generally consist of well-
silty sands and clayey sands. Based on the results of laboratory testing, these materials re
expected to possess an internal angle of friction of at least 32 degrees when compacted to 90
percent of the ASTM D-1557 maximum dry density.

If desired, SCG could provide design parameters for an alternative select backfill material behind
the retaining walls. The use of select backfill material could result in lower lateral earth pressures.
In order to use the design parameters for the imported select fill, this material must be placed
within the entire active failure wedge. This wedge is defined as extending from the heel of the
retaining wall upwards at an angle of approximately 60° from horizontal. If select backfill material
behind the retaining wall is desired, SCG should be contacted for supplementary
recommendations.

RETAINING WALL DESIGN PARAMETERS

Soil Type
Design Parameter On-Site Silty Sands
Internal Friction Angle (¢) 32°
Unit Weight 133 Ibs/ft3
Active Condition ;
(level backfill) 41 Ibs/ft
Equivalent Active Condition ;
Fluid Pressure: (2h:1v backfill) 63 Ibs/ft
At-Rest Condition X
(level backfill) 63 Ibs/ft

The walls should be designed using a soil-footing coefficient of friction of 0.30 and an equivalent
passive pressure of 300 Ibs/ft3. The structural engineer should incorporate appropriate factors of
safety in the design of the retaining walls.

The active earth pressure may be used for the design of retaining walls that do not directly
support structures or support soils that in turn support structures and which will be allowed to
deflect. The at-rest earth pressure should be used for walls that will not be allowed to deflect
such as those which will support foundation bearing soils, or which will support foundation loads
directly.

Where the soils on the toe side of the retaining wall are not covered by a "hard" surface such as
a structure or pavement, the upper 1 foot of soil should be neglected when calculating passive
resistance due to the potential for the material to become disturbed or degraded during the life
of the structure.
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Retaining Wall Foundation Design

The retaining wall foundations should be supported within newly placed structural fill.
Foundations to support new retaining walls should be designed in accordance with the general
Foundation Design Parameters presented in a previous section of this report.

Seismic Lateral Earth Pressures

In accordance with the 2022 CBC, any retaining walls more than 6 feet in height must be designed
for seismic lateral earth pressures. The recommended seismic pressure distribution is triangular
in shape, assumed to occur at the top of the wall, decreasing to 0 at the base of the wall. For a
level backfill condition behind the top of the wall, the seismic lateral earth pressure is 18H Ibs/ft?,
where H is the overall height of the wall. Where the ground surface above the wall consists of a
2h:1v (horizontal to vertical) sloping condition, the seismic lateral earth pressure is 57H Ibs/ft2.
The seismic pressure distribution is based on the Mononobe-Okabe equation, utilizing a design
acceleration of 0.368g. The 2022 CBC does not provide definitive guidance on determination of
the design acceleration to be used in generating the seismic lateral earth pressure. In accordance
with standard geotechnical practice, we have calculated the design acceleration as 2/5 of the
PGAm. However, for combinations of high ground motion and steep slopes above the wall, the
Mononobe-Okabe equation gives unrealistic high estimates of active earth pressures. Therefore,
the seismic earth pressure for the sloping condition presented above was derived using a design
acceleration equal to 50% of the PGAw.

Backfill Material

On-site soils may be used to backfill the retaining walls. However, all backfill material placed
within 3 feet of the back-wall face should have a particle size no greater than 3 inches. The
retaining wall backfill materials should be well graded.

It is recommended that a properly installed prefabricated drainage composite such as the
MiraDRAIN 6000XL (or approved equivalent), which is specifically designed for use behind
retaining walls, be placed against the face on the back side of the retaining walls. This material
should extend from the top of the retaining wall footing to within 1 foot of the ground surface on
the back side of the retaining wall. A 12-inch-thick layer of a low permeability soil should be
placed over the backfill to reduce surface water migration to the underlying soils.

All retaining wall backfill should be placed and compacted under engineering-controlled conditions
in the necessary layer thicknesses to ensure an in-place density between 90 and 93 percent of
the maximum dry density as determined by the Modified Proctor test (ASTM D1557-91). Care
should be taken to avoid over-compaction of the soils behind the retaining walls, and the use of
heavy compaction equipment should be avoided.

Subsurface Drainage

As previously indicated, the retaining wall design parameters are based upon drained backfill
conditions. Consequently, some form of permanent drainage system will be necessary in
conjunction with the appropriate backfill material. Subsurface drainage may consist of either:
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¢ A weep hole drainage system typically consisting of a series of 4-inch diameter holes in
the wall situated slightly above the ground surface elevation on the exposed side of the
wall and at an approximate 8-foot on-center spacing. The weep holes should include a 2
cubic foot pocket of open graded gravel, surrounded by an approved geotextile fabric, at
each weep hole location.

¢ A 4-inch diameter perforated pipe surrounded by 2 cubic feet of gravel per linear foot of
drain placed behind the wall, above the retaining wall footing. The gravel layer should be
wrapped in a suitable geotextile fabric to reduce the potential for migration of fines. The
footing drain should be extended to daylight or tied into a storm drainage system.

6.8 Pavement Design Parameters

Site preparation in the pavement area should be completed as previously recommended in the
Site Grading Recommendations section of this report. The subsequent pavement
recommendations assume proper drainage and construction monitoring, and are based on either
PCA or CALTRANS design parameters for a twenty (20) year design period. However, these
designs also assume a routine pavement maintenance program to obtain the anticipated 20-year
pavement service life.

Pavement Subgrades

It is anticipated that the new pavements will be primarily supported on a layer of compacted
structural fill, consisting of scarified, thoroughly moisture conditioned and recompacted existing
soils. The on-site soils generally consist of silty sands, with varying gravel and clay content. Based
on their classification, these materials are expected to possess good to excellent pavement
support characteristics, with R-values in the range of 40 to 50. Since R-value testing was not
included in the scope of services for this project, the subsequent pavement design is based upon
an assumed R-value of 40. Any fill material imported to the site should have support
characteristics equal to or greater than that of the on-site soils and be placed and compacted
under engineering-controlled conditions. It is recommended that R-value testing be performed
after completion of rough grading. Depending upon the results of the R-value testing, it may be
feasible to use thinner pavement sections in some areas of the site.

Asphaltic Concrete

Presented below are the recommended thicknesses for new flexible pavement structures
consisting of asphaltic concrete over a granular base. The pavement designs are based on the
traffic indices (TI's) indicated. The client and/or civil engineer should verify that these TI's are
representative of the anticipated traffic volumes. If the client and/or civil engineer determine that
the expected traffic volume will exceed the applicable traffic index, we should be contacted for
supplementary recommendations. The design traffic indices equate to the following approximate
daily traffic volumes over a 20-year design life, assuming six operational traffic days per week.
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Traffic Index No. of Heavy Trucks per Day

4.0 0
5.0 1
6.0 3
7.0 11
8.0 35
9.0 93

For the purpose of the traffic volumes indicated above, a truck is defined as a 5-axle tractor trailer
unit with one 8-kip axle and two 32-kip tandem axles. All of the traffic indices allow for 1,000
automobiles per day.

ASPHALT PAVEMENTS (R=40)

Thickness (inches)
Auto Parking and Truck Traffic

Materials Auto Drive Lanes
(TI = 4.0 to 5.0) TI=6.0 T1=7.0 TI=8.0 TI1=9.0
Asphalt Concrete 3 3% 4 5 52
Aggregate Base 4 6 7 8 10
Compacted Subgrade 12 12 12 12 12

The aggregate base course should be compacted to at least 95 percent of the ASTM D-1557
maximum dry density. The asphaltic concrete should be compacted to at least 95 percent of the
Marshall maximum density, as determined by ASTM D-2726. The aggregate base course may
consist of crushed aggregate base (CAB) or crushed miscellaneous base (CMB), which is a
recycled gravel, asphalt and concrete material. The gradation, R-Value, Sand Equivalent, and
Percentage Wear of the CAB or CMB should comply with appropriate specifications contained in
the current edition of the “Greenbook” Standard Specifications for Public Works Construction.

Portland Cement Concrete

The preparation of the subgrade soils within concrete pavement areas should be performed as
previously described for proposed asphalt pavement areas. The minimum recommended
thicknesses for the Portland Cement Concrete pavement sections are as follows:

PORTLAND CEMENT CONCRETE PAVEMENTS (R=40)
Thickness (inches)

Materials A#:?,lsclf Ijl'crlal%if?cht Truck Traffic
(TI = 6.0) TI=7.0 TI = 8.0 TI=9.0
pec > 5> 61» 8
Compacted Subgrade i i o 5

(95% minimum compaction)
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The concrete should have a 28-day compressive strength of at least 3,000 psi. Any reinforcement
within the PCC pavements should be determined by the project structural engineer. The maximum
joint spacing within all of the PCC pavements is recommended to be equal to or less than 30
times the pavement thickness.
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7.0 GENERAL COMMENTS

This report has been prepared as an instrument of service for use by the client, in order to aid in
the evaluation of this property and to assist the architects and engineers in the design and
preparation of the project plans and specifications. This report may be provided to the
contractor(s) and other design consultants to disclose information relative to the project.
However, this report is not intended to be utilized as a specification in and of itself, without
appropriate interpretation by the project architect, civil engineer, and/or structural engineer. The
reproduction and distribution of this report must be authorized by the client and Southern
California Geotechnical, Inc. Furthermore, any reliance on this report by an unauthorized third
party is at such party’s sole risk, and we accept no responsibility for damage or loss which may
occur. The client(s)’ reliance upon this report is subject to the Engineering Services Agreement,
incorporated into our proposal for this project.

The analysis of this site was based on a subsurface profile interpolated from limited discrete soil
samples. While the materials encountered in the project area are considered to be representative
of the total area, some variations should be expected between boring locations and sample
depths. If the conditions encountered during construction vary significantly from those detailed
herein, we should be contacted immediately to determine if the conditions alter the
recommendations contained herein.

This report has been based on assumed or provided characteristics of the proposed development.
It is recommended that the owner, client, architect, structural engineer, and civil engineer
carefully review these assumptions to ensure that they are consistent with the characteristics of
the proposed development. If discrepancies exist, they should be brought to our attention to
verify that they do not affect the conclusions and recommendations contained herein. We also
recommend that the project plans and specifications be submitted to our office for review to
verify that our recommendations have been correctly interpreted.

The analysis, conclusions, and recommendations contained within this report have been
promulgated in accordance with generally accepted professional geotechnical engineering
practice. No other warranty is implied or expressed.
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BORING LOG LEGEND

GRAPHICAL
SAMPLE TYPE e SAMPLE DESCRIPTION

AUGER

CORE

GRAB

CS

NSR

SPT

SH

VANE

COLUMN DESCRIPTIONS

DEPTH:
SAMPLE:
BLOW COUNT:

POCKET PEN.:

GRAPHIC LOG:

DRY DENSITY:
MOISTURE CONTENT:
LIQUID LIMIT:
PLASTIC LIMIT:
PASSING #200 SIEVE:
UNCONFINED SHEAR:

SAMPLE COLLECTED FROM AUGER CUTTINGS, NO FIELD
MEASUREMENT OF SOIL STRENGTH. (DISTURBED)

ROCK CORE SAMPLE: TYPICALLY TAKEN WITH A
DIAMOND-TIPPED CORE BARREL. TYPICALLY USED
ONLY IN HIGHLY CONSOLIDATED BEDROCK.

EQUIPMENT, SUCH AS FROM A STOCKPILE OR THE

W SOIL SAMPLE TAKEN WITH NO SPECIALIZED
GROUND SURFACE. (DISTURBED)

CALIFORNIA SAMPLER: 2-1/2 INCH 1.D. SPLIT BARREL
SAMPLER, LINED WITH 1-INCH HIGH BRASS RINGS.
DRIVEN WITH SPT HAMMER. (RELATIVELY
UNDISTURBED)

NO RECOVERY: THE SAMPLING ATTEMPT DID NOT

RESULT IN RECOVERY OF ANY SIGNIFICANT SOIL OR
ROCK MATERIAL.

STANDARD PENETRATION TEST: SAMPLER ISA 1.4
INCH INSIDE DIAMETER SPLIT BARREL, DRIVEN 18
INCHES WITH THE SPT HAMMER. (DISTURBED)

SHELBY TUBE: TAKEN WITH A THIN WALL SAMPLE
TUBE, PUSHED INTO THE SOIL AND THEN EXTRACTED.
(UNDISTURBED)

VANE SHEAR TEST: SOIL STRENGTH OBTAINED USING
A 4 BLADED SHEAR DEVICE. TYPICALLY USED IN SOFT
CLAYS-NO SAMPLE RECOVERED.

Distance in feet below the ground surface.
Sample Type as depicted above.

Number of blows required to advance the sampler 12 inches using a 140 Ib
hammer with a 30-inch drop. 50/3” indicates penetration refusal (=50 blows)
at 3 inches. WH indicates that the weight of the hammer was sufficient to
push the sampler 6 inches or more.

Approximate shear strength of a cohesive soil sample as measured by pocket
penetrometer.

Graphic Soil Symbol as depicted on the following page.

Dry density of an undisturbed or relatively undisturbed sample in Ibs/ft®.
Moisture content of a soil sample, expressed as a percentage of the dry weight.
The moisture content above which a soil behaves as a liquid.

The moisture content above which a soil behaves as a plastic.

The percentage of the sample finer than the #200 standard sieve.

The shear strength of a cohesive soil sample, as measured in the unconfined state.



SOIL CLASSIFICATION CHART

MAJOR DIVISIONS

COARSE
GRAINED
SOILS

MORE THAN 50%
OF MATERIAL IS
LARGER THAN
NO. 200 SIEVE
SIZE

FINE
GRAINED
SOILS

MORE THAN 50%
OF MATERIAL IS
SMALLER THAN
NO. 200 SIEVE
SIZE

GRAVEL
AND
GRAVELLY
SOILS

MORE THAN 50%
OF COARSE
FRACTION

RETAINED ON NO.

4 SIEVE

SAND
AND
SANDY
SOILS

MORE THAN 50%
OF COARSE
FRACTION
PASSING ON NO.
4 SIEVE

SILTS
AND
CLAYS

SILTS
AND
CLAYS

CLEAN
GRAVELS

(LITTLE OR NO FINES)

GRAVELS WITH
FINES

(APPRECIABLE
AMOUNT OF FINES)

CLEAN SANDS

(LITTLE OR NO FINES)

SANDS WITH
FINES

(APPRECIABLE
AMOUNT OF FINES)

LIQUID LIMIT
LESS THAN 50

LIQUID LIMIT
GREATER THAN 50

HIGHLY ORGANIC SOILS

SYMBOLS

GRAPH LETTER

GW

GP

GM

GC

SW

SP

SM

SC

ML

CL

OL

MH

CH

OH

PT

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS

TYPICAL
DESCRIPTIONS

WELL-GRADED GRAVELS, GRAVEL -
SAND MIXTURES, LITTLE OR NO
FINES

POORLY-GRADED GRAVELS,
GRAVEL - SAND MIXTURES, LITTLE
OR NO FINES

SILTY GRAVELS, GRAVEL - SAND -
SILT MIXTURES

CLAYEY GRAVELS, GRAVEL - SAND -
CLAY MIXTURES

WELL-GRADED SANDS, GRAVELLY
SANDS, LITTLE OR NO FINES

POORLY-GRADED SANDS,
GRAVELLY SAND, LITTLE OR NO
FINES

SILTY SANDS, SAND - SILT
MIXTURES

CLAYEY SANDS, SAND - CLAY
MIXTURES

INORGANIC SILTS AND VERY FINE
SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY

INORGANIC CLAYS OF LOW TO
MEDIUM PLASTICITY, GRAVELLY
CLAYS, SANDY CLAYS, SILTY CLAYS,
LEAN CLAYS

ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW PLASTICITY

INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS FINE SAND OR
SILTY SOILS

INORGANIC CLAYS OF HIGH
PLASTICITY

ORGANIC CLAYS OF MEDIUM TO
HIGH PLASTICITY, ORGANIC SILTS

PEAT, HUMUS, SWAMP SOILS WITH
HIGH ORGANIC CONTENTS
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BORING NO.

JOB NO.: 23G131-1 DRILLING DATE: 4/18/23 WATER DEPTH: Dry
PROJECT: Phelan 20 Industrial Building DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 19 feet
LOCATION: Hesperia, California LOGGED BY: Michelle Krizek READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
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ALLUVIUM: Brown Silty fine to medium Sand, little coarse
Sand, trace fine Gravel, trace fine root fibers, very loose to

5 loose-damp 115 6
13 115 5
5 Light Brown Silty fine to coarse Sand, trace to little fine Gravel, ]
17 medium dense-dry 2 Disturbed

Sample

OLDER ALLUVIUM: Light Red Brown Silty fine to coarse
50/5" Sand, trace fine Gravel, trace Clay, medium dense to very 109 3
dense-dry to damp

25 114 1
10

42 @ 13" feet, trace to little Clay 4
15

35 3
20

39 3
25

Boring Terminated at 25 feet

TEST BORING LOG PLATE B-1
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BORING NO.

JOB NO.: 23G131-1 DRILLING DATE: 4/18/23 WATER DEPTH: Dry
PROJECT: Phelan 20 Industrial Building DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 16 feet
LOCATION: Hesperia, California LOGGED BY: Michelle Krizek READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
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ALLUVIUM: Brown Silty fine to medium Sand, little coarse
Sand, trace fine to coarse Gravel, loose-damp

8 119 5

12 @ 3 feet, Light Brown, trace Clay 118 6
5 Light Brown Silty fine to coarse Sand, trace fine Gravel,

15 medium dense-dry to damp 116 3

OLDER ALLUVIUM: Light Red Brown Silty fine Sand, little
26 medium Sand, trace Clay, medium dense-damp 120 5
@ 7 feet, Light Red Brown, trace Clay

27 121 3
10
Red Brown Silty fine to coarse Sand, trace fine Gravel, trace
to little Clay, medium dense to dense-damp
27 5
15
30 4
20

Boring Terminated at 20 feet

TEST BORING LOG PLATE B-2
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BORING NO.

JOB NO.: 23G131-1 DRILLING DATE: 4/18/23 WATER DEPTH: Dry

PROJECT: Phelan 20 Industrial Building DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 10 feet

LOCATION: Hesperia, California LOGGED BY: Michelle Krizek READING TAKEN: At Completion

FIELD RESULTS LABORATORY RESULTS
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ALLUVIUM: Dark Brown Silty fine Sand, little medium to
coarse Sand, trace fine Gravel, trace fine root fibers, very

3 loose to loose-damp 6
8 3
5
OLDER ALLUVIUM: Light Red Brown Silty fine to medium
31 Sand, little coarse Sand, trace Clay, trace to little fine Gravel, 3
medium dense to dense-damp
39 4
10
26 5
15

Boring Terminated at 15 feet

TEST BORING LOG PLATE B-3
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BORING NO.

JOB NO.: 23G131-1 DRILLING DATE: 4/18/23 WATER DEPTH: Dry
PROJECT: Phelan 20 Industrial Building DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 16 feet
LOCATION: Hesperia, California LOGGED BY: Michelle Krizek READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
F E z 9 > Q S
w z S L2 o 2
ww 2 a o DESCRIPTION G W W o 2
T o %) Z o5 O bd
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O oo m akt o SURFACE ELEVATION: --- MSL % =0 I3 aldax OO0 &)

ALLUVIUM: Dark Brown Silty fine Sand, little medium to
coarse Sand, trace Clay, trace fine root fibers, loose to

14 medium dense-damp 125 7
24 @ 3 feet, trace fine Gravel 123 8
5 Light Brown Silty fine to coarse Sand, trace to little fine Gravel,
25 medium dense-dry to damp 115 4
23 115 2
15 112 3
10
OLDER ALLUVIUM: Red Brown Silty fine to medium Sand,
trace Clay, trace to little coarse Sand, trace fine to coarse
Gravel, medium dense-damp
18 7
15
26 7
20

Boring Terminated at 20 feet

TEST BORING LOG PLATE B-4
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BORING NO.

JOB NO.: 23G131-1 DRILLING DATE: 4/18/23 WATER DEPTH: Dry

PROJECT: Phelan 20 Industrial Building DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 11 feet

LOCATION: Hesperia, California LOGGED BY: Michelle Krizek READING TAKEN: At Completion

FIELD RESULTS LABORATORY RESULTS
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ALLUVIUM: Dark Brown Silty fine to medium Sand, trace
coarse Sand, trace fine Gravel, trace fine root fibers, very

3 loose-damp to moist 7
Light Red Brown Silty fine to coarse Sand, trace fine Gravel,
8 loose-dry to damp 3
5
8 3
OLDER ALLUVIUM: Red Brown Silty fine to medium Sand,
24 trace to little coarse Sand, trace to little fine Gravel, trace to 3
little Clay, medium dense to dense-damp
10
32 7
15

Boring Terminated at 15 feet

TEST BORING LOG PLATE B-5
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BORING NO.

JOB NO.: 23G131-1 DRILLING DATE: 4/18/23 WATER DEPTH: Dry
PROJECT: Phelan 20 Industrial Building DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 17 feet
LOCATION: Hesperia, California LOGGED BY: Michelle Krizek READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
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w z S L2 o 2
ww 2 a o DESCRIPTION G W W o 2
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ALLUVIUM: Dark Brown Silty fine to medium Sand, trace
coarse Sand, trace fine Gravel, trace fine root fibers,

8 loose-damp 119 6
10 118 7
5 Red Brown Silty fine to coarse Sand, little fine Gravel,
10 loose-damp 105 5
OLDER ALLUVIUM: Red Brown fine to coarse Sand, trace
17 Silt, little fine Gravel, medium dense-dry 15 1
25 102 1
10
14 2
15
Red Brown Silty fine to medium Sand, little coarse Sand, trace
fine Gravel, trace Clay, weakly cemented, very dense-damp
59 4
20
63 5
25

Boring Terminated at 25 feet

TEST BORING LOG PLATE B-6
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BORING NO.
B-7

JOB NO.: 23G131-1 DRILLING DATE: 4/18/23 WATER DEPTH: Dry
PROJECT: Phelan 20 Industrial Building DRILLING METHOD: Hollow Stem Auger CAVE DEPTH: 14 feet
LOCATION: Hesperia, California LOGGED BY: Michelle Krizek READING TAKEN: At Completion
FIELD RESULTS LABORATORY RESULTS
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ALLUVIUM: Brown Silty fine to medium Sand, little coarse
Sand, trace fine Gravel, trace Clay, loose to medium

9 dense-damp 7 El=0@1to5
feet
27 4
5
Light Red Brown Silty fine to coarse Sand, trace fine Gravel,
8 loose-damp 3
OLDER ALLUVIUM: Light Red Brown Silty fine to medium
24 Sand, little coarse Sand, little Clay, little Calcareous nodules, 4
weakly cemented, medium dense-damp
10
Red Brown Clayey fine to medium Sand, little coarse Sand,
trace fine Gravel, little Silt, weakly cemented, very
dense-damp to moist
60 pfomol 8
15
Red Brown Silty fine to medium Sand, trace coarse Sand,
trace Clay, trace fine to coarse Gravel, medium dense-damp
23 5
20

Boring Terminated at 20 feet

TEST BORING LOG PLATE B-7






Consolidation/Collapse Test Results

Water Added
2 at 1600 psf

10

12

Consolidation Strain (%)

14
16
18

20
0.1 1 10 100

Load (ksf)

Classification: Brown Silty fine to medium Sand, little coarse Sand, trace fine Gravel

Boring Number: B-2 Initial Moisture Content (%) 6
Sample Number: Final Moisture Content (%) 11
Depth (ft) 3to4 Initial Dry Density (pcf) 118.0
Specimen Diameter (in) 2.4 Final Dry Density (pcf) 130.1
Specimen Thickness (in) 1.0 Percent Collapse (%) 2.71

Phelan 20 Industrial Building
Hesperia, California

Project No. 23G131-1
PLATEC-1



10

12

Consolidation Strain (%)

14
16
18

20
0.1

Classification:

Boring Number:

Sample Number:

Depth (ft)

Specimen Diameter (in)
Specimen Thickness (in)

Phelan 20 Industrial Building
Hesperia, California

Project No. 23G131-1
PLATE C- 2

Consolidation/Collapse Test Results

Water Added
at 1600 psf

Load (ksf)

Light Brown Silty fine to coarse Sand, trace fine Gravel

B-2 Initial Moisture Content (%)

Final Moisture Content (%)
5t06 Initial Dry Density (pcf)

2.4 Final Dry Density (pcf)

1.0 Percent Collapse (%)

100

12
116.0
125.0

2.64



Consolidation/Collapse Test Results

Water Added
at 1600 psf

10

12

Consolidation Strain (%)

14
16
18

20
0.1 1 10 100

Load (ksf)

Classification: Light Red Brown Silty fine Sand, little medium Sand, trace Clay

Boring Number: B-2 Initial Moisture Content (%) 5
Sample Number: Final Moisture Content (%) 12
Depth (ft) 7t08 Initial Dry Density (pcf) 120.0
Specimen Diameter (in) 2.4 Final Dry Density (pcf) 128.5
Specimen Thickness (in) 1.0 Percent Collapse (%) 1.04

Phelan 20 Industrial Building
Hesperia, California

Project No. 23G131-1
PLATE C- 3



Consolidation/Collapse Test Results

Water Added
at 1600 psf

10

12

Consolidation Strain (%)

14
16
18

20
0.1 1 10 100

Load (ksf)

Classification: Light Red Brown Silty fine Sand, little medium Sand, trace Clay

Boring Number: B-2 Initial Moisture Content (%) 3
Sample Number: Final Moisture Content (%) 12
Depth (ft) 9to 10 Initial Dry Density (pcf) 121.0
Specimen Diameter (in) 2.4 Final Dry Density (pcf) 132.1
Specimen Thickness (in) 1.0 Percent Collapse (%) 1.23

Phelan 20 Industrial Building
Hesperia, California

Project No. 23G131-1
PLATE C- 4



Consolidation/Collapse Test Results

2 Water Added
at 1600 psf

10

12

Consolidation Strain (%)

14
16
18

20
0.1 1 10 100

Load (ksf)

Classification: Dark Brown Silty fne Sand, little medium to coarse Sand, trace Clay

Boring Number: B-4 Initial Moisture Content (%) 8
Sample Number: Final Moisture Content (%) 10
Depth (ft) 3to4 Initial Dry Density (pcf) 123.0
Specimen Diameter (in) 2.4 Final Dry Density (pcf) 132.9
Specimen Thickness (in) 1.0 Percent Collapse (%) 0.94

Phelan 20 Industrial Building
Hesperia, California

Project No. 23G131-1
PLATE C-5



Consolidation/Collapse Test Results

Water Added
2 at 1600 psf
4
6
S
=z 8
g
&
S 10
:
§ 12
S
14
16
18
20
0.1 1 10 100
Load (ksf)
Classification: Light Brown Silty fine to coarse Sand, trace to little fine Gravel
Boring Number: B-4 Initial Moisture Content (%) 4
Sample Number: Final Moisture Content (%) 11
Depth (ft) 5t06 Initial Dry Density (pcf) 115.0
Specimen Diameter (in) 2.4 Final Dry Density (pcf) 123.0
Specimen Thickness (in) 1.0 Percent Collapse (%) 1.02

Phelan 20 Industrial Building
Hesperia, California

Project No. 23G131-1
PLATE C-6



Consolidation/Collapse Test Results

Water Added
at 1600 psf
2
4
6
S
=z 8
g
&
S 10
:
§ 12
S
14
16
18
20
0.1 1 10 100
Load (ksf)
Classification: Light Brown Silty fine to coarse Sand, trace to little fine Gravel
Boring Number: B-4 Initial Moisture Content (%) 2
Sample Number: Final Moisture Content (%) 13
Depth (ft) 7t08 Initial Dry Density (pcf) 115.0
Specimen Diameter (in) 2.4 Final Dry Density (pcf) 122.2
Specimen Thickness (in) 1.0 Percent Collapse (%) 1.59

Phelan 20 Industrial Building
Hesperia, California

Project No. 23G131-1
PLATEC-7



Consolidation/Collapse Test Results

Water Added
at 1600 psf
2
4
6
S
=z 8
g
&
S 10
:
§ 12
S
14
16
18
20
0.1 1 10 100
Load (ksf)
Classification: Light Brown Silty fine to coarse Sand, trace to little fine Gravel
Boring Number: B-4 Initial Moisture Content (%) 3
Sample Number: Final Moisture Content (%) 14
Depth (ft) 9to 10 Initial Dry Density (pcf) 112.0
Specimen Diameter (in) 2.4 Final Dry Density (pcf) 120.4
Specimen Thickness (in) 1.0 Percent Collapse (%) 1.82

Phelan 20 Industrial Building
Hesperia, California

Project No. 23G131-1
PLATE C- 8



Moisture/Density Relationship
ASTM D-1557

148
146
144

Zero Air Voids Curve:
142 Specific Gravity = 2.7
140
138

136

134

Dry Density (Ibs/ft3)

132
130
128
126

124
0 2 4 6 8 10 12

Moisture Content (%)

Soil ID Number B-1@ 1-5
Optimum Moisture (%) 7
Maximum Dry Density (pcf) 136
Sail

Classification Brown Silty fine to medium Sand,

little coarse Sand, trace fine Gravel

Phelan 20 Industrial Building
Hesperia, California
Project No. 23G131-1

PLATE C-9
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GRADING GUIDE SPECIFICATIONS

These grading guide specifications are intended to provide typical procedures for grading operations.
They are intended to supplement the recommendations contained in the geotechnical investigation
report for this project. Should the recommendations in the geotechnical investigation report conflict
with the grading guide specifications, the more site specific recommendations in the geotechnical
investigation report will govern.

General

e The Earthwork Contractor is responsible for the satisfactory completion of all earthwork in
accordance with the plans and geotechnical reports, and in accordance with city, county,
and applicable building codes.

e The Geotechnical Engineer is the representative of the Owner/Builder for the purpose of
implementing the report recommendations and guidelines. These duties are not intended to
relieve the Earthwork Contractor of any responsibility to perform in a workman-like manner,
nor is the Geotechnical Engineer to direct the grading equipment or personnel employed by
the Contractor.

e The Earthwork Contractor is required to notify the Geotechnical Engineer of the anticipated
work and schedule so that testing and inspections can be provided. If necessary, work may
be stopped and redone if personnel have not been scheduled in advance.

e The Earthwork Contractor is required to have suitable and sufficient equipment on the job-
site to process, moisture condition, mix and compact the amount of fill being placed to the
approved compaction. In addition, suitable support equipment should be available to
conform with recommendations and guidelines in this report.

e Canyon cleanouts, overexcavation areas, processed ground to receive fill, key excavations,
subdrains and benches should be observed by the Geotechnical Engineer prior to placement
of any fill. Itis the Earthwork Contractor's responsibility to notify the Geotechnical Engineer
of areas that are ready for inspection.

e Excavation, filling, and subgrade preparation should be performed in a manner and
sequence that will provide drainage at all times and proper control of erosion. Precipitation,
springs, and seepage water encountered shall be pumped or drained to provide a suitable
working surface. The Geotechnical Engineer must be informed of springs or water seepage
encountered during grading or foundation construction for possible revision to the
recommended construction procedures and/or installation of subdrains.

Site Preparation

e The Earthwork Contractor is responsible for all clearing, grubbing, stripping and site
preparation for the project in accordance with the recommendations of the Geotechnical
Engineer.

o If any materials or areas are encountered by the Earthwork Contractor which are suspected
of having toxic or environmentally sensitive contamination, the Geotechnical Engineer and
Owner/Builder should be notified immediately.
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e Major vegetation should be stripped and disposed of off-site. This includes trees, brush,
heavy grasses and any materials considered unsuitable by the Geotechnical Engineer.

e Underground structures such as basements, cesspools or septic disposal systems, mining
shafts, tunnels, wells and pipelines should be removed under the inspection of the
Geotechnical Engineer and recommendations provided by the Geotechnical Engineer and/or
city, county or state agencies. If such structures are known or found, the Geotechnical
Engineer should be notified as soon as possible so that recommendations can be
formulated.

e Any topsoil, slopewash, colluvium, alluvium and rock materials which are considered
unsuitable by the Geotechnical Engineer should be removed prior to fill placement.

e Remaining voids created during site clearing caused by removal of trees, foundations
basements, irrigation facilities, etc., should be excavated and filled with compacted fill.

e Subsequent to clearing and removals, areas to receive fill should be scarified to a depth of
10 to 12 inches, moisture conditioned and compacted

e The moisture condition of the processed ground should be at or slightly above the optimum
moisture content as determined by the Geotechnical Engineer. Depending upon field
conditions, this may require air drying or watering together with mixing and/or discing.

Compacted Fills

e Soil materials imported to or excavated on the property may be utilized in the fill, provided
each material has been determined to be suitable in the opinion of the Geotechnical
Engineer. Unless otherwise approved by the Geotechnical Engineer, all fill materials shall be
free of deleterious, organic, or frozen matter, shall contain no chemicals that may result in
the material being classified as “contaminated,” and shall be very low to non-expansive with
a maximum expansion index (El) of 50. The top 12 inches of the compacted fill should
have a maximum particle size of 3 inches, and all underlying compacted fill material a
maximum 6-inch particle size, except as noted below.

e All soils should be evaluated and tested by the Geotechnical Engineer. Materials with high
expansion potential, low strength, poor gradation or containing organic materials may
require removal from the site or selective placement and/or mixing to the satisfaction of the
Geotechnical Engineer.

e Rock fragments or rocks less than 6 inches in their largest dimensions, or as otherwise
determined by the Geotechnical Engineer, may be used in compacted fill, provided the
distribution and placement is satisfactory in the opinion of the Geotechnical Engineer.

e Rock fragments or rocks greater than 12 inches should be taken off-site or placed in
accordance with recommendations and in areas designated as suitable by the Geotechnical
Engineer. These materials should be placed in accordance with Plate D-8 of these Grading
Guide Specifications and in accordance with the following recommendations:

e Rocks 12 inches or more in diameter should be placed in rows at least 15 feet apart, 15
feet from the edge of the fill, and 10 feet or more below subgrade. Spaces should be
left between each rock fragment to provide for placement and compaction of soil
around the fragments.

e Fill materials consisting of soil meeting the minimum moisture content requirements and
free of oversize material should be placed between and over the rows of rock or
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concrete. Ample water and compactive effort should be applied to the fill materials as
they are placed in order that all of the voids between each of the fragments are filled
and compacted to the specified density.

e Subsequent rows of rocks should be placed such that they are not directly above a row
placed in the previous lift of fill. A minimum 5-foot offset between rows is
recommended.

e To facilitate future trenching, oversized material should not be placed within the range
of foundation excavations, future utilities or other underground construction unless
specifically approved by the soil engineer and the developer/owner representative.

e Fill materials approved by the Geotechnical Engineer should be placed in areas previously
prepared to receive fill and in evenly placed, near horizontal layers at about 6 to 8 inches in
loose thickness, or as otherwise determined by the Geotechnical Engineer for the project.

e Each layer should be moisture conditioned to optimum moisture content, or slightly above,
as directed by the Geotechnical Engineer. After proper mixing and/or drying, to evenly
distribute the moisture, the layers should be compacted to at least 90 percent of the
maximum dry density in compliance with ASTM D-1557-78 unless otherwise indicated.

e Density and moisture content testing should be performed by the Geotechnical Engineer at
random intervals and locations as determined by the Geotechnical Engineer. These tests
are intended as an aid to the Earthwork Contractor, so he can evaluate his workmanship,
equipment effectiveness and site conditions. The Earthwork Contractor is responsible for
compaction as required by the Geotechnical Report(s) and governmental agencies.

e Fill areas unused for a period of time may require moisture conditioning, processing and
recompaction prior to the start of additional filling. The Earthwork Contractor should notify
the Geotechnical Engineer of his intent so that an evaluation can be made.

e Fill placed on ground sloping at a 5-to-1 inclination (horizontal-to-vertical) or steeper should
be benched into bedrock or other suitable materials, as directed by the Geotechnical
Engineer. Typical details of benching are illustrated on Plates D-2, D-4, and D-5.

e  Cut/fill transition lots should have the cut portion overexcavated to a depth of at least 3 feet
and rebuilt with fill (see Plate D-1), as determined by the Geotechnical Engineer.

e All cut lots should be inspected by the Geotechnical Engineer for fracturing and other
bedrock conditions. If necessary, the pads should be overexcavated to a depth of 3 feet
and rebuilt with a uniform, more cohesive soil type to impede moisture penetration.

e Cut portions of pad areas above buttresses or stabilizations should be overexcavated to a
depth of 3 feet and rebuilt with uniform, more cohesive compacted fill to impede moisture
penetration.

e Non-structural fill adjacent to structural fill should typically be placed in unison to provide
lateral support. Backfill along walls must be placed and compacted with care to ensure that
excessive unbalanced lateral pressures do not develop. The type of fill material placed
adjacent to below grade walls must be properly tested and approved by the Geotechnical
Engineer with consideration of the lateral earth pressure used in the design.
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Foundations

Fill Slopes

Cut Slopes

The foundation influence zone is defined as extending one foot horizontally from the outside
edge of a footing, and proceeding downward at a %2 horizontal to 1 vertical (0.5:1)
inclination.

Where overexcavation beneath a footing subgrade is necessary, it should be conducted so
as to encompass the entire foundation influence zone, as described above.

Compacted fill adjacent to exterior footings should extend at least 12 inches above
foundation bearing grade. Compacted fill within the interior of structures should extend to
the floor subgrade elevation.

The placement and compaction of fill described above applies to all fill slopes. Slope
compaction should be accomplished by overfilling the slope, adequately compacting the fill
in even layers, including the overfilled zone and cutting the slope back to expose the
compacted core

Slope compaction may also be achieved by backrolling the slope adequately every 2 to 4
vertical feet during the filling process as well as requiring the earth moving and compaction
equipment to work close to the top of the slope. Upon completion of slope construction,
the slope face should be compacted with a sheepsfoot connected to a sideboom and then
grid rolled. This method of slope compaction should only be used if approved by the
Geotechnical Engineer.

Sandy soils lacking in adequate cohesion may be unstable for a finished slope condition and
therefore should not be placed within 15 horizontal feet of the slope face.

All fill slopes should be keyed into bedrock or other suitable material. Fill keys should be at
least 15 feet wide and inclined at 2 percent into the slope. For slopes higher than 30 feet,
the fill key width should be equal to one-half the height of the slope (see Plate D-5).

All fill keys should be cleared of loose slough material prior to geotechnical inspection and
should be approved by the Geotechnical Engineer and governmental agencies prior to filling.

The cut portion of fill over cut slopes should be made first and inspected by the
Geotechnical Engineer for possible stabilization requirements. The fill portion should be
adequately keyed through all surficial soils and into bedrock or suitable material. Soils
should be removed from the transition zone between the cut and fill portions (see Plate D-
2).

All cut slopes should be inspected by the Geotechnical Engineer to determine the need for
stabilization. The Earthwork Contractor should notify the Geotechnical Engineer when slope
cutting is in progress at intervals of 10 vertical feet. Failure to notify may result in a delay
in recommendations.

Cut slopes exposing loose, cohesionless sands should be reported to the Geotechnical
Engineer for possible stabilization recommendations.

All stabilization excavations should be cleared of loose slough material prior to geotechnical
inspection. Stakes should be provided by the Civil Engineer to verify the location and
dimensions of the key. A typical stabilization fill detail is shown on Plate D-5.
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Subdrains

Stabilization key excavations should be provided with subdrains. Typical subdrain details
are shown on Plates D-6.

Subdrains may be required in canyons and swales where fill placement is proposed. Typical
subdrain details for canyons are shown on Plate D-3. Subdrains should be installed after
approval of removals and before filling, as determined by the Soils Engineer.

Plastic pipe may be used for subdrains provided it is Schedule 40 or SDR 35 or equivalent.
Pipe should be protected against breakage, typically by placement in a square-cut
(backhoe) trench or as recommended by the manufacturer.

Filter material for subdrains should conform to CALTRANS Specification 68-1.025 or as
approved by the Geotechnical Engineer for the specific site conditions. Clean %4-inch
crushed rock may be used provided it is wrapped in an acceptable filter cloth and approved
by the Geotechnical Engineer. Pipe diameters should be 6 inches for runs up to 500 feet
and 8 inches for the downstream continuations of longer runs. Four-inch diameter pipe
may be used in buttress and stabilization fills.






NEW COMPACTED FILL

COMPETENT MATERIAL
CUT/FILL CONTACT SHOWN

CUT/FILL CONTACT TO BE ON GRADING PLAN
SHOWN ON "AS-BUILT"

9' MIN. \AL
SUITABLE MATER

NATURAL GRADE REM
4 TYP.

BENCHING DIMENSIONS IN ACCORDANCE
WITH PLAN OR AS RECOMMENDED

CUT SLOPE BY THE GEOTECHNICAL ENGINEER

MINIMUM 1' TILT BACK

OR 2% SLOPE
(WHICHEVER IS GREATER)

BEDROCK OR APPROVED

CUT SLOPE TO BE CONSTRUCTED COMPETENT MATERIAL
PRIOR TO PLACEMENT OF FILL

KEYWAY IN COMPETENT MATERIAL
MINIMUM WIDTH OF 15 FEET OR AS
RECOMMENDED BY THE GEOTECHNICAL
ENGINEER. KEYWAY MAY NOT BE
REQUIRED IF FILL SLOPE IS LESS THAN 5
FEET IN HEIGHT AS RECOMMENDED BY
THE GEOTECHNICAL ENGINEER.

FILL ABOVE CUT SLOPE DETAIL
GRADING GUIDE SPECIFICATIONS

NOT TO SCALE

DRAWN: JAS
CHKD: GKM

PLATE D-2






FINISHED SLOPE FACE

OVERFILL REQUIREMENTS
PER GRADING GUIDE SPECIFICATIONS

TOE OF SLOPE SHOWN
ON GRADING PLAN

PROJECT SLOPE GRADIENT
(1:1 MAX.)

PLACE COMPACTED BACKFILL
TO ORIGINAL GRADE

BACKCUT - VARIES

cenove NSV

2' MINIMUM
KEY DEPTH

AB

NEW COMPACTED FILL

COMPETENT MATERIAL

LEM A—\'ER\ AL

4'TYP.
10' TYP.

BENCHING DIMENSIONS IN ACCORDANCE
WITH PLAN OR AS RECOMMENDED
BY THE GEOTECHNICAL ENGINEER

MINIMUM 1' TILT BACK
OR 2% SLOPE
(WHICHEVER IS GREATER)

KEYWAY IN COMPETENT MATERIAL.
MINIMUM WIDTH OF 15 FEET OR AS
RECOMMENDED BY THE GEOTECHNIAL
ENGINEER. KEYWAY MAY NOT BE REQUIRED
IF FILL SLOPE IS LESS THAN 5' IN HEIGHT

AS RECOMMENDED BY THE GEOTECHNICAL

ENGINEER.

NOTE:

BENCHING SHALL BE REQUIRED
WHEN NATURAL SLOPES ARE
EQUAL TO OR STEEPER THAN 5:1
OR WHEN RECOMMENDED BY
THE GEOTECHNICAL ENGINEER.

FILL ABOVE NATURAL SLOPE DETAIL
GRADING GUIDE SPECIFICATIONS

NOT TO SCALE

DRAWN: JAS

CHKD: GKM

PLATE D-4



3' TYPICAL
BLANKET FILL IF RECOMMENDED
BY THE GEOTECHNICAL ENGINEER

TOP WIDTH OF FILL
AS SPECIFIED BY THE
GEOTECHNICAL ENGINEER

COMPETENT MATERIAL ACCEPTABLE

TO THE SOIL ENGINEER

COMPACTED FILL

FACE OF FINISHED SLOPE

2' MINIMUM

KEY DEPTH KEYWAY WIDTH, AS SPECIFIED

BY THE GEOTECHNICAL ENGINEER

10' TYP.
4'TYP.

BENCHING DIMENSIONS IN ACCORDANCE
WITH PLAN OR AS RECOMMENDED
BY THE GEOTECHNICAL ENGINEER

MINIMUM 1' TILT BACK
OR 2% SLOPE
(WHICHEVER IS GREATER)

STABILIZATION FILL DETAIL
GRADING GUIDE SPECIFICATIONS

NOT TO SCALE

DRAWN: JAS
CHKD: GKM

PLATE D-5















SEISMIC DESIGN PARAMETERS - 2022 CBC
PHELAN 20 INDUSTRIAL BUILDING
HESPERIA, CALIFORNIA

SOURCE: SEAOC/OSHPD Seismic Design Maps Tool
<https://seismicmaps.org/>
DRAWN: MK
CHKD: RGT
SCG PROJECT
23G131-1

PLATE E-1
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