MOJAVE RIVER WATERSHED
Water Quality Management Plan

For:

Covington - Phelan 20

APN: 3064-531-06

PROJECT NO. R316042.01

Prepared for:
Covington Development Partners, LLC
Cambria 60 Partners, LLC
3 Corporate Plaza, Suite 230
Newport Beach, CA 92660
949-274-0044

Prepared by:
Huitt-Zollars, Inc.
3990 Concours, Suite 330
Ontario, CA 91764
909-941-7799

Submittal Date: 06/02/2023

Revision No. and Date: No.1-09/12/23

Revision No. and Date: Insert No and Current Revision Date

Revision No. and Date: Insert No and Current Revision Date

Revision No. and Date: Insert No and Current Revision Date

Revision No. and Date: Insert No and Current Revision Date

Final Approval Date:




MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

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.”
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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)

Form 1-1 Project Information

Project Name

Covington - Phelan 20

Project Owner Contact Name:

Ronald J. Rakunas for Dana Whitmer

Mailing

3 Corporate Plaza, Suite
Address: P

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

Permit/Application Number(s):

Tract/Parcel Map

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

Additional Information/

Comments:

N/A

Description of Project:

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.

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

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):

|X| #1 New development |:| #2 Significant re- D #3 Road Project —any D #4 LUPs — linear
involving the creation of 5,000 | development involving the road, sidewalk, or bicycle underground/overhead
ft2 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
site surface on an already feet of contiguous
developed site impervious surface

discrete location with
5,000 sq. ft. or more
new constructed
impervious surface

D 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 4 sic Code:

3 Is Project going to be phased? Yes D 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

2-2
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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).

Form 2.3-1 Pollutants of Concern

Pollutant

Please check:
E=Expected, N=Not
Expected

Additional Information and Comments

Pathogens (Bacterial / Virus)

EX N[]

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

Nutrients - Phosphorous

EX N[]

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

Nutrients - Nitrogen

EX N[]

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

Noxious Aquatic Plants

EX N[]

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.

Sediment

EX N[]

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

Metals

EX N[]

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.

Oil and Grease

EX N[]

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/Debris

EX N[]

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 / Herbicides

EX N[]

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

Organic Compounds

EX N[]

Sources of organic compounds may include waste handling areas and
vehicle or landscape maintenance areas.

Other:

E[] N[]

Other:

E[] N[]

Other:

E[] N[]
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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
measurement at approximate
center of site

Latitude Longitude

om s N ot " Thomas Bros Map page 4475
34.4253=34°25'31.08 -117.4057=-117°24'20.52

1 San Bernardino County climatic region: |Z| Desert

2 . .
Does the site have more than one drainage area (DA): Yes[ ] No[X] If no, 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

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
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Form 3-2 Existing Hydrologic Characteristics for Drainage Area 1

For Drainage Area 1’s sub-watershed DMA,

) . . DMA A DMA B DMA C DMAD
provide the following characteristics

1 DMA drainage area (ft2) 791,325 N/A N/A N/A

2 Existing site impervious area (ft2) 731,325 N/A N/A N/A

3 . "

Antecedent moisture condition For desert
areas, use AMC I
http://www.sbcounty.qov/dpw/floodcontrol/pdf/2
0100412 map.pd,|

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 Barren
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
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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,
provide the following characteristics

DMAE DMAF DMA G

1 oma drainage area (ft?) N/A N/A N/A

N/A N/A N/A

2 Existing site impervious area (ft2)

3 Antecedent moisture condition For desert
areas, use
http.//www.sbcounty.qgov/dpw/floodcontrol/pdf/2
0100412 map.pd,

4 Hydrologic soil group 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
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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

Mojave River, Soda Lake and Silver Lake

Applicable TMDLs

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

Per 2010 303(d) list,
Mojave River: TMDLs still required.

Soda Lake: TMDLs still required.

303(d) listed impairments

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

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.

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

http://sbcounty.permitrack.com/WAP

Hydromodification Assessment

IXI 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.

4-1
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Form 4.1-1 Non-Structural Source Control BMPs

Identifier

Name

Check

One

Included

Not
Applicable

Describe BMP Implementation OR,

if not applicable, state reason

N1

Education of Property Owners, Tenants
and Occupants on Stormwater BMPs

[

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;

N2

Activity Restrictions

* 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.

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

o 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

N3

Landscape Management BMPs

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.

N4

BMP Maintenance

Property owners shall maintain the designated on-site BMP areas, see Section 5 for self
inspection and maintenance form
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Form 4.1-1 Non-Structural Source Control BMPs

Title 22 CCR Compliance D |z| Industrial purposed warehouse does not apply to Title 22 CCR (California Code of

(How development will comply) Regulations). CCR licensing in child care, residential and family child care.

Local Water Quality Ordinances |Z |:| 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.

Spill Contingency Plan

Underground Storage Tank Compliance No underground storage tanks are proposed for this site

Hazardous Materials Disclosure No hazardous materials are planned to be stored on this site.
Compliance

4-3
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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

|X’ I:' 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

N11 IE

Litter/Debris Control Program

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.

N12

Employee Training

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.

N13

Housekeeping of Loading Docks

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

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.

N14

Catch Basin Inspection Program

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
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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 X [] 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 D |Z| None, proposed BMP's satisfy requirements

Agency Projects

General construction permit "SWRCB Orders No. 2009-009-DWQ as amended by Order

Comply with all other applicable NPDES |X| |:| P N Q Y

Ni7 permits 2010-0014-DWQ'
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Form 4.1-2 Structural Source Control BMPs

Check One . .
Identifier Name Describe BMP Implementation OR,
Included Not If not applicable, state reason
Applicable
The on-site storm drain catch basins shall be stenciled with the phrase “Drains to
Provide storm drain system stencilling and signage |z| I:' River” or other approved language. The signage shall be inspected on an annual
S1 (CASQA New Development BMP Handbook SD-13) basis. Missing or faded signage shall be replaced. Documentation of such
inspection/maintenance shall be kept by the owner in perpetuity.
2 aDrees;gSr;jr:sdcuocr;s;roulitjtci)s:::g:)rror;'ljct;gil(sctzgzculg: |:| |Z| No outdoor material storage area are proposed for this site.
New Development BMP Handbook SD-34)
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
Design and construct trash and waste storage areas shall be inspected and maintained on a monthly basis. Collection of trash
s3 areas to reduce pollution introduction (CASQA |Z| |:| from the trash storage areas shall occur on a regular basis to ensure that the trash
New Development BMP Handbook SD-32) 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
Use efficient irrigation systems & landscape plans for the on-site irrigation system. The irrigation system shall be inspected on
design, water conservation, smart controllers, and |z| I:' a monthly basis to ensure proper operation. Any broken sprinkler heads shall be
S4 source control (Statewide Model Landscape repaired immediately to ensure that the system continues to operate efficiently.
Ordinance; CASQA New Development BMP Documentation of such inspection/maintenance shall be kept by the owner in
Handbook SD-12) perpetuity.
The landscape architect will provide design plans for the on-site landscaping and
Finish grade of landscaped areas at a minimum of < (] irrigation system. The design shall incorporate that finish grade of landsapced
S5 1-2 inches below top of curb, sidewalk, or areas at a minimum of 1-2 inches below top of curb, sidewalk, or pavement
pavement throughout the project site.
Basin slopes shall be designed with a minimum slope of 3 horizontal to 1 vertical to
Protect slopes and channels and provide energy help ensure that erosion of the side slopes does not occur. Perimeter slopes and
S6 dissipation (CASQA New Development BMP Izl D slopes to catch grade will have a minimum slope of 2:1. The slopes will be

Handbook SD-10)

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

Covered dock areas (CASQA New Development

Docks are not covered

7 [] X
BMP Handbook SD-31)
Covered maintenance bays with spill containment |:| IZl No maintenance bavs are planned for this site

S8 plans (CASQA New Development BMP Handbook ¥ P ’
SD-31)

59 Vehicle wash areas with spill containment plans |:| |Z| No vehicle wash area are planned for this site.
(CASQA New Development BMP Handbook SD-33)

510 Covered outdoor processing areas (CASQA New |:| |Z| No outdoor processing areas are planned for this site.

Development BMP Handbook SD-36)

Form 4.1-2 Structural Source Control BMPs

Identifier

Check One

Included

Not
Applicable

Describe BMP Implementation OR,
If not applicable, state reason

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

[

X

No equipment wash areas are planned for this site.

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

No fueling areas are planned for this site.

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

No hillside landscaping are planned in this area.

Wash water control for food preparation areas

Food preparation areas are not planned for this site.

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

No community car wash rack are planned for this site.




MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

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 |Z

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

Maximize natural infiltration capacity; Including improvement and maintenance of soil: Yes [X] 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 |Z 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 D No |z

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

Protect existing vegetation and sensitive areas: Yes |:| No [X]

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 [X] 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 |Z| 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 [X]

Explanation: No rock-lined drainage swales are proposed.

Stake off areas that will be used for landscaping to minimize compaction during construction : Yes [X] 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 [X]

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

Stream Setbacks. Includes a specified distance from an adjacent steam: : Yes [X] 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
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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.qov/hdsc/pfds/sa/sca_pfds.html

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

Ps = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 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 [X] 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 24.4UH

Form 4.2-3 Item 12 Form 4.2-4 Item 13
Form 4.2-5 Item 10

407,372 (4.76 ac-ft) 31172 63781 Rational 32.2UH

Post-developed
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 0% once routing and

infiltration%
Item 7 / Item 1

11 5o after routing% 12 0% after routing%
Item 8 / Item 2 Item 9/ Item 3

Difference

(as % of pre-developed)

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: DMA A DMA B DMAC DMAD DMAE DMA F DMA G
Pre-developed DA

1a Land Cover type SEE CALCS

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

7 Pre-developed soil storage capacity, S (in): 9 Initial abstraction, I, (in):

5 Pre-Developed area-weighted CN: S=(1000/Item 5) - 10 lo=0.2 * ftem 7

8 Post-developed soil storage capacity, S (in): 10 Initial abstraction, I, (in):

6 Post-Developed area-weighted CN:
S=(1000/ Item 6) - 10 la=0.2 *Iltem 8

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)

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)"057
* (Item 3)"%°

1 . .
Travel time to outlet (min)
Te=Item 6 / (Item 10 * 60)

12

Total time of concentration (min)

Tc=Item 5 +Item 11

1 . . .
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

4-14



MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

Form 4.2-5 Hydromodification Assessment for Peak Runoff (DA 1)

Compute peak runoff for pre- and post-developed conditions

Variables

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

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

DMA A

DMA B

DMAC | DMAA | DMAB | DMAC

1 Rainfall Intensity for storm duration equal to time of concentration
Ipeak = 107(LOG Form 4.2-1 Item 4 - 0.7 LOG Form 4.2-4 Item 5 /60)

SEE
CALCS

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)
Fm = Item 3 * [tem 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

site discharge point

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)

DMA A

DMA B

DMAC

n/a

8 Pre-developed Q; at T for DMA A:

Qp = Item 6pmaa + [Item 6pmas * (Item 1pmaa - Item
Somas)/(Item 1pmas - Item 5pmas)* Item 7pmansz] +
[Item 6pmac * (Item 1pmaa - Item 5pmac)/(Item Iomac -
Item 5pmac)* Item 7pmanss]

9 Pre-developed Q; at T. for DMA B:

Qp = Item 6pmas + [Item 6pmaa * (Item Ipmas - Item
Soman)/(Item 1omaa - Item Spman)* Item 7pmas/] +
[Item 6pmac * (Item 1pmas - Item Spmac)/(Item 1pmac -
Item 5pmac)* Item 7pmasys]

0 Pre-developed Q; at T for DMA C:

Qp = Item 6pwmac + [Item 6pmaa * (Item 1pmac - Item
Somaa)/(Item Lpmaa - Item 5pman)* Item 7omacy] +
[Item 6pmas * (Item 1pmac - Item Spmas)/(Item 1pmas
- Item 5pmas)* Item 7pmacy]

10 Peak runoff from pre-developed condition confluence analysis (cfs):

Maximum of Item 8, 9, and 10 (including additional forms as needed)

1 Post-developed Q, at T. for DMA A:

Same as Item 8 for post-developed values

12 Post-developed Q, at T for DMA B:

Same as Item 9 for post-developed values

13 Post-developed Q; at T. for DMA C:

Same as Item 10 for post-developed
values

14 Peak runoff from post-developed condition confluence analysis (cfs):

needed)

Maximum of Item 11, 12, and 13 (including additional forms as

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?
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, if the answer to any of the following questions is yes, as established by a geotechnical expert):
The location is less than 50 feet away from slopes steeper than 15 percent
The location is less than ten feet from building foundations or an alternative setback.
A study 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 [X]

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 [X]

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 [X]

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 [X]
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 [X]
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 [:I No |Z|
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[X] Ifyes, 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
DA DMA DA DMA BMP Type

BMP Type BMP Type (Use additional forms
for more BMPs)

on-lot rain gardens): Yes ] No[X] Ifyes, complete items 7-
13 for aggregate of all on-lot infiltration BMP in each DA; If no,
proceed to Item 14

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)

1 . .o .
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

4 Implementation of Street Trees: Yes [ ] No [X] 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

1 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

DA DMA

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

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, SAgwp (ft2) the lesser of the area needed for 230'x90"

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

3 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

11 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 0.4

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

14 Above Ground Retention Volume (ft3) Vietention = Item 8 * [Item7 + 0

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

55,955 Infil.

I . 128,853 Tot. See
manufacturer’s specifications and calculations sizing in Attch. B

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

3 Underground Retention Volume (ft3) Volume determined using

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 [X] 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 Unit D Constructed wetlands DVegetated filter strip

Operations and Processes, described DW ded d i D P . bi
in Table 5-5 of the TGD for WQMP) D Det exttenCI eOI dettentt'lon roprietary biotreatment
ry extended detention

3 Volume biotreated in volume based 4 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.

4-23



MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

Form 4.3-5 Volume Based Biotreatment (DA 1) — N/A
Bioretention and Planter Boxes with Underdrains

DA DMA

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

Biotreatment BMP Type
(Bioretention w/underdrain, planter box w/underdrain, other
comparable BMP)

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

1

0 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

Biotreatment BMP Type

Constructed wetlands, extended wet detention, extended dry detention,
or other comparable proprietary BMP. If BMP includes multiple modules
(E.g. forebay and main basin), provide separate estimates for storage
and pollutants treated in each module.

DA O DMA
BMP Type

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

Forebay

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 waQmp

2 Bottom width (ft)

3 Bottom length (ft)

4
Bottom area (ft2) Avottom = Item 2 * Item 3

3 Side slope (ft/ft)

6 Depth of storage (ft)

7
Water surface area (ft?)
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) Qswe = (Item Sforevay + Item 8vasin) / (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)

1

(Sum of Item 12 for all BMP included in plan)

3 Total biotreated volume from constructed wetlands, extended dry detention, or extended wet detention : 0
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Form 4.3-7 Flow Based Biotreatment (DA 1) N/A

DA DMA

DA DMA DA DMA BMP Type

BMP Type BMP Type (Use additional forms
for more BMPs)

Biotreatment BMP Type
Vegetated swale, vegetated filter strip, or other comparable proprietary
BMP

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"%°)

8 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

9 . . . .

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

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 [X] No []
If yes, sum of Items 2, 3, and 4 is greater than Item 1
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:

O

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)%

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
1 Volume reduction needed for 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

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

3 Is Form 4.2-2 Item 11 less than or equal to 5%: Yes [X] 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 [X]

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 [X] 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 [X]
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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

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

Inspection/ Maintenance

Minimum Frequency

BMP Reponsible Party(s) Activities Required of Activities
-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 .
Bi-monthly and
UG. dispose of trash, sediments and debris in a legal ' @on yan
. prior to storm
Infiltration manner.
Owner } event and 48
System -Inspect system for standing water. If system has
. ; . L hours after storm
(Ng) standing water, peform re-inspection within 48
. . has passed.
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.
Loading
Docks & Owner Sweep loading dock and parking lot and truck Monthly / As
Parking courts. needed.
Areas
- Inspect and maintain catch basin filters as
Catch required.
Basin Owner Quarterly
Filter - Inspect catch basin bottom for debris / remove

debris and dispose as required.
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Truck

Inspect loading dock for trash debris and
sediments. Inspect loading dock for evidence of

O Weekl
Dock whet spills and broken containers. Clean up spills and cey
dispose of collected material in a legal manner.
Inspect helth of planting and erosion of
Planting Owner landscape area. Trimming trees and bushes Monthly
when needed.
- Inspect irrigation system general operation and
durations.
Ef.ﬁc1e.nt Owner - Repair damage'd sprinkler and drip irrigation Monthly
Irrigation lines as needed.
- Reduce durations during the winter season to
prevent over irrigation.
Storm
drain Owner Inspe?t Catch ba'sm signage for faded or lost Annually
system signs / repair or replace as needed.
signage
Trash
Storage
Are'as and Owner Inspect trash container, lids, screens and clean Weekly
Litter trash storage areas..
Control
(SD-32)
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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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Worksheet 2

Design Procedure Form for Design Flow
Uniform Intensity Design Flow

Designer: Tobi Adabale

Company: Huitt-Zollars, Inc

Date: 05/26/2023

PI’OjeCt: Covington - Phelan 20

Location: cps#

1. Determine Impervious Percentage

a. Determine total tributary area Actal = 12.20 acres (1)

b. Determine Impervious % i= 90 % (2)

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

a. A Soil Runoff Coefficient Ca = 0.88 3)
b. B Soil Runoff Coefficient Cp = 4)
c. C Soil Runoff Coefficient C. = (5)
d. D Soil Runoff Coefficient Cy = (6)

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

a. Areaof ASoil / (1) = A, = 1 (7

b. Area of B Sail / (1) = Ap = (8)

c. Areaof C Soil / (1) = Ac = 9)

d. Areaof D Soil / (1) = Ag = (20)
4. Determine Runoff Coefficient

a. C = (3)X(7) + (4)x(8) + (5)x(9) + (6)x(10) = C= 0.88 (11)

5. Determine BMP Design flow

wlﬁ
w

a. Qawp=CxIxA= (11)x 0.2 x (1) Qsup = 2.15 (12)




Worksheet 2

Design Procedure Form for Design Flow
Uniform Intensity Design Flow

Designer: Tobi Adabale

Company: Huitt-Zollars, Inc

Date: 05/26/2023

PI’OjeCt: Covington - Phelan 20

Location: cps#

1. Determine Impervious Percentage

a. Determine total tributary area Atotal = 6 acres (1)

b. Determine Impervious % i= 90 % (2)

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

a. A Soil Runoff Coefficient Ca = 0.88 3)
b. B Soil Runoff Coefficient Cp = 4)
c. C Soil Runoff Coefficient C. = (5)
d. D Soil Runoff Coefficient Cy = (6)

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

a. Areaof ASoil / (1) = A, = 1 (7

b. Area of B Sail / (1) = Ap = (8)

c. Areaof C Soil / (1) = Ac = 9)

d. Areaof D Soil / (1) = Ag = (20)
4. Determine Runoff Coefficient

a. C = (3)X(7) + (4)x(8) + (5)x(9) + (6)x(10) = C= 0.88 (11)

5. Determine BMP Design flow

a. Qawp=CxIxA= (11)x 0.2 x (1) Qsup = 1.06 (12)

wlﬁ
w







The experts you need to solve your
stormwater management challenges

Your Contech Team

STORMWATER
CONSULTANT

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

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

America.

STORMWATER
DESIGN ENGINEER

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

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.
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.

Contech is your partner in stormwater management solutions



Unique screening technology for .
stormwater runoff — CDS® 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.

Sy E
«NTECH

ENGINEERED SOLUTIONS




CDS® Features and Benefits

e .
FEATURE BENEFIT - e =)
g wis
. » o NaA
Captures and retains 100% of floatables and .

Superior pollutant removal
pererp APPLICATION TIPS

- Because of its internal peak
bypass weirs, CDS systems
can provide cost savings
by eliminating the need for

Isolated storage sump eliminates scour . additional structures.
. Excellent pollutant retention
potential

neutrally buoyant debris 4.7mm or larger

Self-cleaning screen Ease of maintenance

Pretreating detention,

infiltration, and green
Eliminates the need for additional infrastructure practices

structures with CDS can protect
downstream structures

Internal bypass

. L . o and provide for easy
Multiple pipe inlets and 90-180° angles Design flexibility

maintenance.

» The CDS an ideal
solution for retrofit
applications due to its
compact footprint and

Clear access to sump and stored pollutants Fast, easy maintenance

configuration flexibility.

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

JUNCTION

TREATMENT
UNIT

Traditional stormwater

treatment site design

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

GRATE INLET
s (CAST IRON HOOD FOR

CLEAN OUT CURB INLET OPENING)

(REQUIRED)

CDS® Advantages

DEFLECTION PAN, 3 SIDED
(GRATE INLET DESIGN)

‘CREST OF BYPASS WEIR
(ONE EACH SIDE)

«  Grateinlet option available SEPARATION CYLINDER

« Internal bypass weir

INLET FLUME

«  Accepts multiple inlets at a variety of angles

«  Advanced hydrodynamic separator

INLET
(MULTIPLE PIPES POSSIBLE)

«  Captures and retains 100% of floatables and neutrally buoyant

OUTLET OIL BAFFLE

debris 4.7 mm or larger

TREATMENT SCREEN

« Indirect screening capability keeps screen from clogging

SEPARATION SLAB SUMP STORAGE

«  Retention of all captured pollutants, even at high flows

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

Learn More:

www.ContechES.com/cds

A -
>

ENGINEERED SOLUTIONS




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.
Most CDS® units can easily be cleaned

RECOMMENDATIONS FOR CDS MAINTENANCE 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 "coweex _—|

- . C R e ———

Project Design Worksheet - Stormwater Trestment

-— ey —— —

Our in-house team of engineers can support you through the entire

permitting process - and the first step is sending us your project information Project Information A cut as such as possaiet —

by filling out one of the Project Design Worksheets. We will forward your - - 3
information to an in-house engineer who will contact you with specific - s - r
recommendations for your project. Mt ey Dy Obem Ot ~ ..
v L O

The free tool is available at D Specifications 0 out a ewch us possiiel
www.ContechES.com/pdw-treatment = — —

—— - T - N -

——— € e —— e e

Learn More:

www.ContechES.com/pdw-treatment
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C:\USERS\SCHLACHTERH\DESKTOP\CDS DETAILS 180 MICRON SIZING\ACAD\CDS3020-6-C-DTL.DWG 5/19/2014 5:21 PM

CDS3020-6-C DESIGN NOTES

FIBERGLASS
SEPARATION CYLINDER
AND INLET

CENTER OF CDS STRUCTURE,

SCREEN AND SUMP OPENING THE STANDARD CDS3020-6-C CONFIGURATION IS SHOWN. ALTERNATE CONFIGURATIONS ARE AVAILABLE AND ARE LISTED BELOW. SOME
A CONFIGURATIONS MAY BE COMBINED TO SUIT SITE REQUIREMENTS.

TOP SLAB ACCESS

(SEE FRAME AND

EOKERIERTAL CONFIGURATION DESCRIPTION

A A » GRATED INLET ONLY (NO INLET PIPE)
£ GRATED INLET WITH INLET PIPE OR PIPES
FLOW 79 CURB INLET ONLY (NO INLET PIPE)
f CURB INLET WITH INLET PIPE OR PIPES

SEPARATE OIL BAFFLE (SINGLE INLET PIPE REQUIRED FOR THIS CONFIGURATION)

SEDIMENT WEIR FOR NJDEP / NJCAT CONFORMING UNITS

TOP SLAB ACCESS

72" [1829] 1.D.
MANHOLE STRUCTURE

MAX. SITE SPECIFIC
N.T.S. STRUCTURE ID
WATER QUALITY FLOW RATE (CFS OR L/s) e
CONTRACTOR TO GROUT TO PEAK FLOW RATE (CFS OR L/s) E
FINISHED GRADE RETURN PERIOD OF PEAK FLOW (YRS) .
GRADE SCREEN APERTURE (2400 OR 4700) *
RINGS/RISERS
PIPE DATA: 1.E. MATERIAL | DIAMETER
P ===
I I [T Ll \///\\////// . INLET PIPE 1 * * *
] - T Y11 INLET PIPE 2 « 4 *
FIBERGLASS R [N S k OUTLET PIPE
SEPARATION CYLINDER . . ol R, :
LT 4 . RIM ELEVATION
M & ANTI-FLOTATION BALLAST WIDTH HEIGHT
|| w * *
3 b ‘ r
1 < FRAME AND COVER NOTES/SPECIAL REQUIREMENTS:
I =
NLET BIPE IF ) 5 z: 5 (DIAMETER VARIES)
(MULTIPLE INLET PIPES MAY I g | OUTLET PIPE N.T.S.
BE ACCOMMODATED) L 4}} = * PER ENGINEER OF RECORD
[T —=_]L S =
[T S
1 : \ |
I
SR | PSS I _;v_\i kg L
] l ,,,,,,,,,, ﬁj_ B GENERAL NOTES
. / @ i \ PERMANENT 1. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.
= i POOL ELEV. 2. DIMENSIONS MARKED WITH ( ) ARE REFERENCE DIMENSIONS. ACTUAL DIMENSIONS MAY VARY.
; 2 A s 3. FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHTS, PLEASE CONTACT YOUR CONTECH ENGINEERED
/ / S SOLUTIONS LLC REPRESENTATIVE. www.contechES.com
OIL BAFFLE | { i o 4. CDS WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN THIS DRAWING.
SKIRT A 1 l e ‘ = 5. STRUCTURE SHALL MEET AASHTO HS20 AND CASTINGS SHALL MEET HS20 (AASHTO M 306) LOAD RATING, ASSUMING GROUNDWATER ELEVATION
./ . 5 ‘ ; 2 AT, OR BELOW, THE OUTLET PIPE INVERT ELEVATION. ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION.
_J o L = = 6. PVC HYDRAULIC SHEAR PLATE IS PLACED ON SHELF AT BOTTOM OF SCREEN CYLINDER. REMOVE AND REPLACE AS NECESSARY DURING
- 1-9" [533] =) . MAINTENANCE CLEANING.
/ ©
T — / . ‘ 5 ¥ INSTALLATION NOTES
SEREEN 2 | & : A. ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL BE
, . : SPECIFIED BY ENGINEER OF RECORD.
Lo A s w8 ] e B e T y B. CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT AND SET THE CDS MANHOLE STRUCTURE
o f i TR e (LIFTING CLUTCHES PROVIDED).
- =z S C. CONTRACTOR TO ADD JOINT SEALANT BETWEEN ALL STRUCTURE SECTIONS, AND ASSEMBLE STRUCTURE.
SOLIDS STORAGE FPILETF D. CONTRACTOR TO PROVIDE, INSTALL, AND GROUT PIPES. MATCH PIPE INVERTS WITH ELEVATIONS SHOWN.
SUMP E. CONTRACTOR TO TAKE APPROPRIATE MEASURES TO ASSURE UNIT IS WATER TIGHT, HOLDING WATER TO FLOWLINE INVERT MINIMUM. IT IS

SUGGESTED THAT ALL JOINTS BELOW PIPE INVERTS ARE GROUTED.

ELEVATION A-A

NTS. CsNTECH CDS3020-8-C

Wi ENGINEERED SOLUTIONS LLC INLINE CDS
<C) DsO www.contechES.com
9025 Centre Pointe Dr., Suite 400, West Chester, OH 45069 STANDARD DETAIL

RELATED FORLIGN PATENTS. OR OTHER PATENTS PENDING. 800-338-1122 513-645-7000 513-645-7993 FAX
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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.

e 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

High Concern

Medium Concern

Low Concern

Assessment methods
(see explanation below)

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

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

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

or

Use of extensive test pit
infiltration measurement
methods

Texture Class

Silty and clayey
soils with significant
fines

Loamy soils

Granular to slightly loamy
soils

Site soil variability

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

Soil borings/test pits
indicate moderately
homogeneous soils

Multiple soil borings/test
pits indicate relatively
homogeneous soils

Depth to groundwater/
impervious layer

<5 ft below facility
bottom

5-10 ft below facility
bottom

>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.

VII.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.

VII-32 May 19, 2011
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Table VII.4: Design Related Considerations for Infiltration Facility Safety Factors

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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Consideration High Concern Medium Concern Low Concern
Tributary area size Greater than 10 acres. Greater than 2 acres but 2 acres or less. 3 acres
less than 10 acres.
Pretreatment from gross
solids removal devices Good pretreatment with
only, such as s Excellent pretreatment
. BMPs that mitigate coarse . .
hydrodynamic . with BMPs that mitigate
sediments such as ) .
separators, racks and fine sediments such as
Level of . vegetated swales AND . . .
screens AND tributary . . bioretention or media
pretreatment/ . influent sediment loads N
. area includes . filtration OR
expected influent from the tributary area are . . .
. landscaped areas, steep ) sedimentation or facility
sediment loads . ) expected to be relatively
slopes, high traffic areas, ) . only treats runoff from
low (e.g., low traffic, mild .
or any other areas . relatively clean surfaces,
slopes, disconnected
expected to produce . : such as rooftops.
. ) impervious areas, etc.).
high sediment, trash, or
debris loads.
ngH reaunaancy,
Medium redundancy, other multiple componelnts
BMPs available in capable of operating
Redundancy of No redundancy in BMP . s independently and in
. treatment train to maintain S  —
treatment treatment train. . parallel, maintaining at
at least 50% of function of o
o . least 90% of facility
facility in event of failure. . o
functionality in event of
failure.
Heavy equipment
Construction of facility actively prohibited from
. . on a compacted site or Medium probability of infiltration areas during
Compaction during . . . .
— . elevated probability of unintended/ indirect construction and low
construction . s . L
unintended/ indirect compaction. probability of
compaction. 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 <
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VI1.4.3. 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.

VII-34 May 19, 2011
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Worksheet H: Factor of Safety and Design Infiltration Rate and Worksheet

Assigned Factor Product (p)
Factor Category Factor Description Weight (w) | Value (v) pP=WwWXV
Soil assessment methods 0.25 2 0.50
Predominant soil texture 0.25 1 0.25
A Suitability Site soil variability 0.25 1 0.25
Assessment : :
Depth to groundwater / impervious
0.25 1 0.25
layer
Suitability Assessment Safety Factor, Sx = Zp 1.25
Tributary area size 0.25 3 0.75
Levgl of pretreatment/ expected 0.25 1 0.25
sediment loads
B | Design Redundancy 0.25 1 0.25
Compaction during construction 0.25 1 0.25
Design Safety Factor, Sg = XZp 1.50
Combined Safety Factor, Stor= Sax Sg 2.75
Measured Infiltration Rate, inch/hr, Ky, 112
(corrected for test-specific bias) )
Design Infiltration Rate, in/hr, Kpesign = StorxKm Ky + Spr 4.07 in/hr

Supporting Data

Briefly describe infiltration test and provide reference to test forms:

*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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5/23/23, 11:40 AM

PF Map: Contiguous US

. WWwW.nws.noaa.gov

= NOAA's National Weather Service LATH,
AR . . . < »
M Hydrometeorological Design Studies Cent: : s
% 'o" - \s

\ Precipitation Frequency Data Server (PEDS))

General Information

Search

@ nws O AllNOAA[Go |

NOAA ATLAS 14 POINT PRECIPITATION FREQUENCY ESTIMATES: CA

L

Data description

Data type: Precipitation depth v

Units: English v  Time series type: Partial duration v

Precipitation Select location

Frequency
1) Manually:
a) By location (decimal degrees, use "-" for S and W): Latitude: [ ]Longitude:[ ] [ Submit ]
b) By station (list of CA stations): Select station v
c) By address | PHELAN RDAND LOSBANOSAVE X[ Q_ |
Probable Maximum
Precipitation 2) Use map:
Miscellaneous Map v I I a) Select location
Terrain | ' Move crosshair or double click
I ' b) Click on station icon
“' (C) Show stations on map
|
‘ |
Contact Us |||
' | Location information:
L‘ . Name: Hesperia, California, USA*
R T Latitude: 34.425°
T “ Longitude: -117.4057°
- I | Elevation: 3588 ft **
$ |
8 —— 1|
I
If
If
If
Laria ks U
%
200m A
| * 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
X 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)
2hr 0.471 0.639 0.867 1.06 1.33 1.54 1.76 2.00 2.33 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)
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5/23/23, 11:40 AM

PF Map: Contiguous US

6-hr 0.846 1.12 1.50 1.82 2.29 2.67 3.07 3.51 4.14 4.66
(0.700-1.03) (0.927-1.37) (1.24-1.84) (1.49-2.25) (1.81-2.92) (2.06-3.48) (2.32-4.10) (2.58-4.82) (2.91-5.93) (3.17-6.91)
12-hr 1.10 1.50 2.05 2.52 3.19 3.74 4.32 4.96 5.87 6.62
(0.914-1.35) (1.24-1.84) (1.69-2.51) (2.06-3.11) (2.52-4.08) (2.90-4.88) (3.27-5.78) (3.64-6.82) (4.13-8.41) (4.51-9.83)
24-hr 1.50 2.1 2.94 3.66 4.68 5.51 6.40 7.36 8.73 9.86
(1.33-1.72) (1.86-2.43) (2.60-3.40) (3.20-4.26) (3.97-5.64) (4.58-6.78) (5.18-8.06) (5.80-9.53) (6.60-11.8) (7.20-13.8)
2.da 1.73 243 3.40 4.24 5.46 6.46 7.53 8.711 10.4 11.8
v (1.53-1.99) (2.15-2.80) (3.00-3.93) (3.71-4.94) (4.62-6.57) (5.36-7.94) (6.10-9.49) (6.86-11.3) (7.87-14.1) (8.65-16.5)
3-da 1.85 2.60 3.64 4.55 5.87 6.97 8.15 9.45 1.4 12.9
v (1.64-2.13) (2.30-3.00) (3.22-4.21) (3.98-5.30) (4.98-7.07) (5.78-8.57) (6.60-10.3) (7.45-12.2) (8.58-15.3) (9.45-18.1)
4-day 2.00 2.80 3.93 4.90 6.34 7.52 8.80 10.2 12.3 14.0
(1.77-2.30) (2.48-3.23) (3.47-4.54) (4.30-5.71) (5.37-7.63) (6.24-9.25) (7.13-11.1) (8.05-13.2) (9.28-16.6) (10.2-19.6)
7-da 2.24 3.12 4.34 5.41 6.96 8.24 9.63 1.2 134 15.2
Y (1.99-2.58) (2.76-3.60) (3.84-5.02) (4.74-6.30) (5.90-8.38) (6.84-10.1) (7.80-12.1) (8.79-14.4) (10.1-18.1) (11.1-21.3)
[ |
10-da 2.40 3.33 4.61 5.73 7.34 8.68 10.1 "7 14.0 16.0
v (2.13-2.76) (2.95-3.84) (4.07-5.33) (5.02-6.67) (6.22-8.84) (7.21-10.7) (8.20-12.8) (9.23-15.2) (10.6-18.9) (11.7-22.3)
20-da 2.89 3.98 5.49 6.80 8.68 10.2 1.9 13.8 16.5 18.7
v (2.56-3.33) (3.52-4.59) (4.85-6.35) (5.95-7.92) (7.36-10.5) (8.50-12.6) (9.65-15.0) (10.8-17.8) (12.4-22.2) (13.7-26.1)
30-da 3.4 4.67 6.41 7.90 10.1 1.8 13.8 15.9 19.0 21.6
v (3.03-3.93) (4.14-5.39) (5.66-7.41) (6.92-9.21) (8.53-12.1) (9.83-14.6) (11.2-17.4) (12.5-20.6) (14.4-25.7) (15.8-30.2)
45-da 4.07 5.50 7.46 9.16 11.6 13.6 15.8 18.2 21.8 24.8
| v (3.61-4.69) (4.87-6.34) (6.59-8.63) (8.02-10.7) (9.82-14.0) (11.3-16.7) (12.8-19.9) (14.3-23.6) (16.4-29.4) (18.1-34.6)
60-da 4.65 6.18 8.28 10.1 12.7 14.9 17.2 19.8 23.7 26.9
Y (4.12-5.35) (5.47-7.12) (7.31-9.57) (8.83-11.8) (10.8-15.3) (12.3-18.3) (13.9-21.7) (15.6-25.7) (17.9-31.9) (19.7-37.6)
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.
Estimates from the table in CSV format: Precipitation frequency estimates v

Main Link Categories:

Home | OWP

US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service

Office of Water Prediction (OWP)

1325 East West Highway
Silver Spring, MD 20910

Page Author: HDSC webmaster
Page last modified: April 21, 2017
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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
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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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.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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.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

[eNoNeoloNoNeoNeoNoNoNeoloNeoNoNeoNoNoNeoNoNoNoNoNoBoNoNoNoNoBoNoNoNoNoNoNoNoNeo oo NoNoNoBoNeo oo No o Neo oo No oo o NoNoNoNoNoNo o Neo o NoNo o Neo oo Ne)

.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

eNoNeoNoNoNeoNeoNoNoNeoloNoNoNoNoNoNeoNoNoNoNoNoBoNoNoNoNoBoNoNoNoNoNoNoNoNeo oo NoNoNoBoNeo oo No o Neo oo No oo o NoNoNoNoNoNo o Neo o NoNo o Neo oo Ne)

.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
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.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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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)

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
**%% 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.


jszymanska
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Storm year =    10.00   1 hour rainfall =     0.786 (In.)
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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)

e o L e A O o o i o L L S A o SO
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.

o o L o S L s o s o o SO S L L e o o o S B
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.

++++++++H A+
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)

e e e A S O O e o e o S ol o U S A
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.

e A e 2 L L o L e e o L e e o
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)

B I o T S B B i o I o T o o S S B B L A o o e S B B R o o o = SN S AU RS
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)

e o L e A O e o A o O S A o SO
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.

o o L o S L o s o o SO S L T L e o o o S B
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

o O o

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)



e e A 2 e o O L L A s o S e ol s S S AR
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

B I I o o S T = N ENEN RN AN SRS
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)

B i a a e o S O e A a a a
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)

e L O A e A e A a0 S A S A
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.

o T o o o o e B I o T o T e B B I o o o e S B I o S
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)

e A o o o o S E o st o A o o e A o A o RO A A S S
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.

A L e A e e a a  ta se ot S S A
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)

A o e A A e e o o S L s o T e o S e o
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

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 -
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

hhkrhkkhk kA hhk Ak hkhhkhkrhkhkhkhhkhhkrhhkhhkhkrhkhkhkhdkhhkrhhkhkhhkrhkhkhkhkhkhkhkrhkhkrkhhkrhkhkhkhkrhkkhkxkkxk

e e e A S O O e o e o S ol o U S A
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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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.)

0.
.01
.03
.05
.08
.10
.13
.15
.17
.18
.20
.21
.23
.24
.25
.25
.26
.27
.28
.28
.29
.29
.29
.30
.30
.30
.30
.31
.31
.31
.31
.31
.32
.32
.32
.32
.32
.32
.32
.33
.33
.33
.33
.33
.33
.33
.33
.34
.34
.34
.34
.34
.34
.34
.34
.34
.35
.35
.35
.35
.35
.35
.35
.35
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.417
.500
.583
.667
.750
.833
.917
.000
.083
.167
.250
.333
.417
.500
.583
.667
.750
.833
.917
.000
.083
.167
.250
.333
.417
.500
.583
.667
.750
.833
.917
.000
.083
.167
.250
.333
.417
.500
.583
.667
.750
.833
.917
.000
.083
.167
.250
.333
.417
.500
.583
.667
.750
.833
.917
.000
.083
.167
.250
.333
.417
.500
.583
.667
.750
.833
.917
.000
.083
.167
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.44
.44
.45
.45
.46
.47
.47
.48
.48
.49
.50
.50
.51
.51
.52
.53
.53
.54
.55
.55
.56
.57
.58
.58
.59
.60
.61
.61
.62
.63
.64
.64
.65
.66
.67
.68
.69
.70
.71
.71
.72
.73
.74
.75
.76
77
.78
.79
.80
.82
.83
.84
.85
.86
.87
.89
.90
.91
.92
.94
.95
.97
.98
.99
.01
.02
.04
.06
.07
.09

PR PR RRPRPRPRPRPRrERERRRRPRRRERRRR,RERERRRR,PRrERRRRRERrRRERRRRRRERRRRRRERRRRRRERRRRRERERRRRREBERRRRE R

.40
.41
.41
.42
.42
.43
.43
.44
.45
.45
.46
.46
.47
.47
.48
.49
.49
.50
.50
.51
.52
.52
.53
.54
.54
.55
.56
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.63
.64
.65
.66
.66
.67
.68
.69
.70
.71
.72
.73
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.76
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.92
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250
333
417
500

667
750
833
917
000

167
250
333
417
500
583

750
833
917
000
083
167
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333
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500
583
667
750
833
917
000
083

250
333
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500
583
667

833
917
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167
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333
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L11
.12
.14
.16
.18
.20
.22
.24
.26
.28
.30
.27
.24
.25
.26
.28
.30
.32
.35
.38
.41
.44
.47
.51
.54
.58
.62
.66
.70
.75
.80
.85
.90
.96
.01
.08
.15
.22
.29
.38
.46
.56
.66
77
.89
.03
.18
.35
.53
.75
.89
.56
.28
.41
.73
.31
.21
.15
14.
32.
30.
16.
11.
.60
.18
.16
.28
.57
.93
.46

13
22
04
89
77
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.096
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.100
.102
.104
.105
.107
.109
.112
.114
.116
.118
.120
.122
.124
.126
.129
.131
.134
.137
.141
.144
.148
.152
.157
.16l
.166
171
177
.183
.189
.196
.203
.210
.218
.226
.235
.244
.254
.265
.276
.288
.301
.315
.330
.345
.362
.381
.400
.419
.436
.453
.470
.491
.518
.553
.617
.763
.964
112
.197
.257
.304
.344
.376
.404
.426
.445
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.53
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.56
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.59
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.60
.61
.62
.63
.64
.65
.66
.67
.68
.70
.71
.73
.75
.76
.78
.80
.83
.85
.87
.90
.93
.96
.99
.02
.04
.07
.10
.14
.17
.21
.25
.29
.34
.39
.44
.50
.56
.62
.67
.73
.78
.85
.93
.04
.21
.62
.16
.55
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.15
.23
.31
.36
.41
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333
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750
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917
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22.
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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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Highlight
Maximum/Peak flow rate =        1.970 (CFS)


Project: Covington - Phelan 20

Detention/ Infiltration System Routing Study Summary

Stage Storage | Storage . Incremental | Total Volume | Total Volume
Number Depth (ft) Elevation (ft) Area (ft’) volume (ft’) (ft}) (acre-ft) Total CFS e

1 0.0 3,569.00 20,700 0 0 0 Bottom of Infiltration System Rock
2 0.5 3,569.50 20,700 4,094 4,094 0.094 1.97 96" CMP Invert
3 1.0 3,570.00 20,700 5,530 9,624 0.221 1.97
4 2.0 3,571.00 20,700 13,912 23,536 0.540 1.97
5 3.0 3,572.00 20,700 15,756 39,291 0.902 1.97
6 4.0 3,573.00 20,700 16,663 55,955 1.285 1.97 *Meets WQMP DCV
7 5.0 3,574.00 20,700 16,944 72,899 1.674 1.97
8 6.0 3,575.00 20,700 16,663 89,562 2.056 1.97 *invert of outlet pipe
9 7.0 3,576.00 20,700 15,756 105,318 2.418 13.94
10 8.0 3,577.00 20,700 13,912 119,230 2.737 18.89
11 8.5 3,577.50 20,700 5,529 124,759 2.864 20.89 96" CMP Soffitt
12 9.0 3,578.00 20,700 4,094 128,853 2.958 22.70 Top of Infiltration System Rock

96" CMP system with 6" rock top & bottom

Infiltration System Bottom Area Discharge (Q,t pottom)

Infiltration Rate per Geo Tech Report (in/hr)

Factor of Safety in
Unit C ion (. 11H 1ft 1 min
X X =
nit Conversion (ft/sec) 2.75 12in  60min 60 sec

Infiltration System Footprint (ftz)

(From CONTECH)

= 11.2
2.75

0.0000943

= 20,700

Qout,bottom (CfS)

1.97

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

Basin Routing Summary Table 100-yr 10-yr
Existing Q (cfs) (18.20 AC) 41.5 23.4
Proposed Q (cfs) (18.20 AC) 66.3 * 37.8*

Q (cfs) after Routing 22.7 1.97
Height (ft) 8.8 4.7
WSE (ft) 3577.8 3573.7

* Results from unit hydrographs

** 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.

Storm Drain System Net Drainage (Q,)

FOR 21" OUTLET PIPE
Q=C x Ax(2xgxh)"0.5
Q =0.62x A X (2x322x (h—3575))"0.5
A: Area of Qutlet Pipe
h: Water Surface Elevation

Qi =C X AX(2XgXxXh)™5

C 0.62

A (ftA2)** 2.41

WSE (ft) 3,578.00

Invert of Pipe (ft) 3575

h (ft) 3.00

Q (cfs) 20.73
Quec** = 20.73
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Outdoor Loading/UnIoading 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 KS

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.
L ACASQA

m  Check equipment regularly for leaks. California
Stormwater

Quality
Association
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SC-30 Outdoor Loading/UnIoading_

Suggested Protocols
Loading and Unloading — General Guidelines
m  Develop an operations plan that describes procedures for loading and/or unloading.

m  Conduct loading and unloading in dry weather if possible.
m  Cover designated loading/unloading areas to reduce exposure of materials to rain.

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

m  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.

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

m Load/unload only at designated loading areas.

m  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.

m Pave loading areas with concrete instead of asphalt.
= Avoid placing storm drains in the area.
m  Grade and/or berm the loading/unloading area to a drain that is connected to a deadend.

Inspection

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

m Look for dust or fumes during loading or unloading operations.

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

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

m  Make sure forklift operators are properly trained on loading and unloading procedures.

2of 4 California Stormwater BMP Handbook January 2003
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Outdoor Loading/UnIoading 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/UnIoading_

- 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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Building & Grounds Maintenance SC-41

Objectives

s Cover

= Contain

& Educate

a Reduce/Minimize
u Product Substitution

Targeted Constituents
Description Sediment

Stormwater runoff from building and grounds maintenance Nutrients
activities can be contaminated with toxic hydrocarbons in Trash
solvents, fertilizers and pesticides, suspended solids, heavy Metals
metals, abnormal pH, and oils and greases. Utilizing the Boictars
protocols in this fact sheet will prevent or reduce the discharge of
poliutants to stormwater from building and grounds
maintenance activities by washing and cleaning up with as little
water as possible, following good landscape management
practices, preventing and cleaning up spills immediately, keeping
debris from entering the storm drains, and maintaining the
stormwater collection system.

SN NS

Qit and Grease
Organics

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 poliution prevention strategies and
objectives.

Pollution Prevention
a  Switch o nen-toxic chemicals for maintenance when
possible.

m Choose cleaning agents that can be recycled.

CASQA

California

Stormwater

Quality
Association

® Encourage proper lawn management and landscaping,
including use of native vegetation.
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SC-41 Building & Grognds Maintenance

= Encourage use of Integrated Pest Management techniques for pest control.
» Encourage proper onsite recycling of yard trimmings.
® Recycle residual paints, solvents, lumber, and other material as much as possible.

Suggested Proiocols

Pressure Washing of Buildings, Rooftops, and Other Large Objects

= In situations where soaps or detergents are used and the surrounding area is paved, pressure
washers must use a water collection device that enables collection of wash water and
associated solids. A sump pump, wet vacuum or similarly effective device must be used to
collect the runoff and loose materials. The collected runoff and solids must be disposed of

properly.

= If soaps or detergents are not used, and the surrounding area is paved, wash runoff does not
have to be collected but must be screened. Pressure washers must use filter fabric or some
other type of screen on the ground and/or in the catch basin to trap the particles in wash
water runoff.

m If you are pressure washing on a grassed area {(with or without soap), runoff must be
dispersed as sheet flow as much as possible, rather than as a concentrated stream. The wash
runoff must remain on the grass and not drain to pavement.

Landscaping Activities

m Dispose of grass clippings, leaves, sticks, or other collected vegetation as garbage, or by
composting. Do not dispose of collected vegetation into waterways or storm drainage
systems.

»  Use mulch or other erosion control measures on exposed soils.

Building Repair, Remodeling, and Construction
= Do not dump any toxic substance or liquid waste on the pavement, the ground, or toward a
storm drain.

= Use ground or drop cloths underneath outdoor painting, seraping, and sandblasting work,
and properly dispose of collected material daily.

s Use a ground cloth or oversized tub for activities such as paint mixing and tool cleaning.

m  Clean paintbrushes and tools covered with water-based paints in sinks connected to sanitary
sewers or in portable containers that can be dumped into a sanitary sewer drain. Brushes
and tools covered with non-water-based paints, finishes, or other materials must be cleaned
in a manner that enables collection of used solvents (e.g., paint thinner, turpentine, ete.) for
recycling or proper disposal.

= Use a storm drain cover, filter fabric, or similarly effective runoff control mechanism if dust,
grit, wash water, or other pollutants may escape the work area and enter a catch basin. This
is particularly necessary on rainy days. The containment device(s) must be in place at the
beginning of the work day, and accumulated dirty runoff and solids must be collected and
disposed of before removing the containment device(s) at the end of the work day.

———
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Building & Grounds Maintenance SC-41

If you need to de-water an excavation site, you may need to filter the water before
discharging to a catch basin or off-site, If directed off-site, you should direct the water
through hay bales and filter fabric or use other sediment filters or traps.

Store toxic material under cover during precipitation events and when not in use. A cover
would include tarps or other temporary cover material.

Mowing, Trimming, and Planting

Dispose of leaves, sticks, or other collected vegetation as garbage, by composting or at a
permitted landfill. Do not dispose of collected vegetation into waterways or storm drainage
systems.

Use mulch or other erosion control measures when soils are exposed.

Place temporarily stockpiled material away from watercourses and drain inlets, and berm or
cover stockpiles to prevent material releases to the storm drain system.

Consider an alternative approach when bailing out muddy water: do not put it in the storm
drain; pour over landscaped areas.

Use hand weeding where practical.

Fertilizer and Pesticide Management

m Follow all federal, state, and local laws and regulations governing the use, storage, and
disposal of fertilizers and pesticides and training of applicators and pest control advisors.

m  Use less toxic pesticides that will do the job when applicable. Avoid use of copper-based
pesticides if possible.

s Do not use pesticides if rain is expected.

= Do not mix or prepare pesticides for application near storm drains.

» Use the minimum amount needed for the job.

w (Calibrate fertilizer distributors to avoid excessive application.

= Employ techniques to minimize off-target application {e.g., spray drift} of pesticides,
including consideration of alternative application techniques.

m  Apply pesticides only when wind speeds are low.

» Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface.

= [rrigate slowly to prevent runoff and then only as much as is needed.

= Clean pavement and sidewalk if fertilizer is spilled on these surfaces before applying
irrigation water.

m Dispose of empty pesticide containers according to the instructions on the container label.
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SC-41 Building & Grounds Maintenance

s Use up the pesticides. Rinse containers, and use rinse water as product. Dispose of unused
pesticide as hazardous waste.

= Implement storage requirements for pesticide products with guidance from the loeal fire
department and County Agricultural Commissioner. Provide secondary containment for
pesticides.

Inspection

a  Inspect irrigation system periodically to ensure that the right amount of water is being
applied and that excessive runoff is not occurring. Minimize excess watering and repair
leaks in the irrigation system as soon as they are observed.

Training

» Educate and train employees on pesticide use and in pesticide application techniques to
prevent pollution.

® Train employees and contractors in proper techniques for spill containment and cleanup.

® Be sure the frequency of training takes into account the complexity of the operations and the
nature of the staff.

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

m  Place a stockpile of spill cleanup materials, such as brooms, dustpans, and vacuum sweepers
(if desired) near the storage area where it will be readily accessible.

m  Have employees trained in spill containment and cleanup present during the
loading/unloading of dangerous wastes, liquid chemicals, or other materials.

® Familiarize employees with the Spill Prevention Control and Countermeasure Plan.
= Clean up spills immediately.

Other Considerations

Alternative pest/weed controls may not be available, suitable, or effective in many cases.
Requirements

Costs

» Cost will vary depending on the type and size of facility.

® Overall costs should be low in comparison to other BMPs.

Maintenance
Sweep paved areas regularly to collect loose particles. Wipe up spills with rags and other
absorbent material immediately, do not hose down the area to a storm drain.

o S— e e
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Buildingr & Grounds Maintenance SC-41

Supplemental Information

Further Detail of the BMP

Fire Sprinkler Line Flushing

Building fire sprinkler line flushing may be a source of non-stormwater runoff pollution. The
water entering the system is usually potable water, though in some areas it may be non-potable
reclaimed wastewater. There are subsequent factors that may drastically reduce the quality of
the water in such systems. Black iron pipe is usually used since it is cheaper than potable
piping, but it is subject to rusting and resuits in lower quality water. Initially, the black iron pipe
has an oil coating to protect it from rusting between manufacture and installation; this will
contaminate the water from the first flush but not from subsequent flushes. Nitrates, poly-
phosphates and other corrosion inhibitors, as well as fire suppressants and antifreeze may be
added to the sprinkler water system. Water generally remains in the sprinkler system a long
time (typically a year) and between flushes may accumulate iron, manganese, lead, copper,
nickel, and zinc. The water generally becomes anoxic and contains living and dead bacteria and
breakdown products from chiorination. This may result in a significant BOD problem and the
water often smells. Consequently dispose fire sprinkler line flush water into the sanitary sewer.
Do not allow discharge to storm drain or infiltration due to potential high levels of pollutants in
fire sprinkler line water.

References and Resources

California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.himl

Clark County Storm Water Pollution Control Manual

http://www.co.clark.wa.us/pubworks/bmpman.pdf
King County Storm Water Pollution Control Manual hitp://dnr.metroke.gov/wir/dss/spem.him

Mobile Cleaners Pilot Program: Final Report. 1997. Bay Area Stormwater Management

Agencies Association (BASMAA). hitp://www.basmaa.org/

Pollution from Surface Cleaning Folder. 1996. Bay Area Stormwater Management Agencies

Association {BASMAA). http://www.basmaa.org/
Santa Clara Valley Urban Runoff Pellution Prevention Program hitp://www.scvurppp.org

The Storm Water Managers Resource Center hitp://www.stormwatercenter.net/
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Site Design & Landscape Planning SD-10

Design Objectives

&

Maximize Infiltration

Provide Retention

Slow Runoff

Mmnimize Impervicus Land
Coverage

Prohébit Dumping of Improper
Materials

Contain Pollutants

Collect and Convey

B 88

Description

Each project site possesses unique topographic, hyvdrologic, and vegetative features, some of
which are more suitable for development than others. Integrating and incorporating
appropriate landscape planning methodologies into the project design is the most effective
action that can be done to minimize surface and groundwater contamination from stormwater.

Approach

Landscape planning should couple consideration of land suitability for urban uses with
consideration of community goals and projected growth. Project plan designs should conserve
natural areas to the extent possible, maximize natural water storage and infiltration
opportunities, and protect slopes and channels.

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment.

Design Considerations

Design requirements for site design and landscapes planning
should conform to applicable standards and specifications of
agencies with jurisdiction and be consistent with applicable
General Plan and Local Area Plan policies.

January 2003 California Stormwater BMP Handbook 1of4
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SD-10 Site Design & Landscape Planning_

Designing New Installations

Begin the development of a plan for the landscape unit with attention to the following general
principles:

= Formulate the plan on the basis of clearly articulated community goals. Carefully identify
conflicts and choices between retaining and protecting desired resources and community
growth,

= Map and assess land suitability for urban uses. Include the following landscape features in
the assessment: wooded land, open unwooded land, steep slopes, erosion-prone soils,
foundation suitability, soil suitability for waste disposal, aquifers, aquifer recharge areas,
wetlands, floodplains, surface waters, agricultural lands, and various categories of urban
land use. When appropriate, the assessment can highlight outstanding local or regional
resources that the community determines should be protected (e.g., a scenic area,
recreational area, threatened species habitat, farmland, fish run). Mapping and assessment
should recognize not only these resources but also additional areas needed for their
sustenance,

Project plan designs should conserve natural areas to the extent possible, maximize natural
water storage and infiltration opportunities, and protect slopes and channels.

Conserve Natural Areas during Landscape Planning

If applicable, the following items are required and must be implemented in the site layout
during the subdivision design and approval process, consistent with applicable General Plan and
Local Area Plan policies:

s Cluster development on least-sensitive portions of a site while leaving the remaining land in
a natural undisturbed condition.

= Limit clearing and grading of native vegetation at a site to the minimum amount needed to
build lots, allow access, and provide fire protection.

=  Maximize trees and other vegetation at each site by planting additional vegetation, clustering
tree areas, and promoting the use of native and/or drought tolerant plants.

= Promote natural vegetation by using parking lot islands and other landscaped areas.
= Preserve riparian areas and wetlands,

Maximize Natural Water Storage and Infiltration Opportunities Within the Landscape Unit

= Promote the conservation of forest cover. Building on land that is already deforested affects
basin hydrology to a lesser extent than converting forested land. Loss of forest cover reduces
interception storage, detention in the organic forest floor layer, and water losses by
evapotranspiration, resulting in large peak runoff increases and either their negative effects
or the expense of countering them with structural solutions,

= Maintain natural storage reservoirs and drainage corridors, including depressions, areas of
permeable soils, swales, and intermittent streams. Develop and implement policies and
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Site Design & Landscape Planning SD-10

regulations to discourage the clearing, filling, and channelization of these features. Utilize
them in drainage networks in preference to pipes, culverts, and engineered ditches.

= Evaluating infiltration opportunities by referring to the stormwater management manual for
the jurisdiction and pay particular attention to the selection criteria for avoiding
groundwater contamination, poor soils, and hydrogeological conditions that cause these
facilities to fail. If necessary, locate developments with large amounts of impervious
surfaces or a potential to produce relatively contaminated runoff away from groundwater
recharge areas.

Protection of Slopes and Channels during Landscape Design
= Convey runoff safely from the tops of slopes.

= Avoid disturbing steep or unstable slopes.

= Avoid disturbing natural channels.

= Stabilize disturbed slopes as quickly as possible.

= Vegetate slopes with native or drought tolerant vegetation.

= Control and treat flows in landscaping and/or other controls prior to reaching existing
natural drainage systems.

= Stabilize temporary and permanent channel crossings as quickly as possible, and ensure that
increases in run-off velocity and frequency caused by the project do not erode the channel.

= Install energy dissipaters, such as riprap, at the outlets of new storm drains, culverts,
conduits, or channels that enter unlined channels in accordance with applicable
specifications to minimize erosion. Energy dissipaters shall be installed in such a way as to
minimize impacts to receiving waters.

= Line on-site conveyance channels where appropriate, to reduce erosion caused by increased
flow velocity due to increases in tributary impervious area. The first choice for linings
should be grass or some other vegetative surface, since these materials not only reduce
runoff velocities, but also provide water quality benefits from filtration and infiltration. If
velocities in the channel are high enough to erode grass or other vegetative linings, riprap,
concrete, soil cement, or geo-grid stabilization are other alternatives.

= Consider other design principles that are comparable and equally effective.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. If the definition applies, the steps outlined under “designing new installations”
above should be followed.
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SD-10 Site Design & Landscape Planning

Redevelopment may present significant opportunity to add features which had not previously
been implemented. Examples include incorporation of depressions, areas of permeable soils,
and swales in newly redeveloped areas. While some site constraints may exist due to the status
of already existing infrastructure, opportunities should not be missed to maximize infiltration,
slow runoff, reduce impervious areas, disconnect directly connected impervious areas.

Other Resources
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Stormwater Management Manual for Western Washington, Washington State Department of
Ecology, August 2001.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Roof Runoff Controls SD-11

Design Objectives

Maximize Infiltration
Provide Retention
Slow Runoff

Minimize Impervicus Land
Coverage

Prohibit Dumping of Improper
Materials

Contain Pollutants
Collect and Convey

B A&

Rain Garden

Description

Various roof runoff controls are available to address stormwater

that drains off rooftops. The objective is to reduce the total volume and rate of runoff from
individual lots, and retain the pollutants on site that may be picked up from roofing materials
and atmospheric deposition. Roof runoff controls consist of directing the roof runoff away from
paved areas and mitigating flow to the storm drain system through one of several general
approaches: cisterns or rain barrels; dry wells or infiltration trenches; pop-up emitters, and
foundation planting. The first three approaches require the roof runoff to be contained in a
gutter and downspout system. Foundation planting provides a vegetated strip under the drip
line of the roof.

Approach

Design of individual lots for single-family homes as well as lots for higher density residential and
commercial structures should consider site design provisions for containing and infiltrating roof
runoff or directing roof runoff to vegetative swales or buffer areas. Retained water can be reused
for watering gardens, lawns, and trees. Benefits to the environment include reduced demand for
potable water used for irrigation, improved stormwater quality, increased groundwater
recharge, decreased runoff volume and peak flows, and decreased flooding potential.

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment.

Design Considerations

Designing New Installations

Cisterns or Rain Barrels

One method of addressing roof runoff is to direct roof downspouts
to cisterns or rain barrels. A cistern is an above ground storage
vessel with either a manually operated valve or a permanently
open outlet. Roof runoff is temporarily stored and then released
for irrigation or infiltration between storms. The number of rain
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SD-11 Roof Runoff Controls

barrels needed is a function of the rooftop area. Some low impact developers recommend that
every house have at least 2 rain barrels, with a minimum storage capacity of 1000 liters. Roof
barrels serve several purposes including mitigating the first flush from the roof which has a high
volume, amount of contaminants, and thermal load. Several types of rain barrels are
commercially available. Consideration must be given to selecting rain barrels that are vector
proof and childproof. In addition, some barrels are designed with a bypass valve that filters out
grit and other contaminants and routes overflow to a soak-away pit or rain garden.

If the cistern has an operable valve, the valve can be closed to store stormwater for irrigation or
infiltration between storms. This system requires continual monitoring by the resident or
grounds crews, but provides greater flexibility in water storage and metering. If a cistern is
provided with an operable valve and water is stored inside for long periods, the cistern must be
covered to prevent mosquitoes from breeding.

A cistern system with a permanently open outlet can also provide for metering stormwater
runoff. If the cistern outlet is significantly smaller than the size of the downspout inlet (say V4 to
172 inch diameter), runoff will build up inside the cistern during storms, and will empty out
slowly after peak intensities subside. This is a feasible way to mitigate the peak flow increases
caused by rooftop impervious land coverage, especially for the frequent, small storms.

Dry wells and Infiltration Trenches

Roof downspouts can be directed to dry wells or infiltration trenches. A dry well is constructed
by excavating a hole in the ground and filling it with an open graded aggregate, and allowing the
water to fill the dry well and infiltrate after the storm event. An underground connection from
the downspout conveys water into the dry well, allowing it to be stored in the voids. To
minimize sedimentation from lateral soil movement, the sides and top of the stone storage
matrix can be wrapped in a permeable filter fabric, though the bottom may remain open. A
perforated observation pipe can be inserted vertically into the dry well to allow for inspection
and maintenance.

In practice, dry wells receiving runoff from single roof downspouts have been successful over
long periods because they contain very little sediment. They must be sized according to the
amount of rooftop runoff received, but are typically 4 to 5 feet square, and 2 to 3 feet deep, with
a minimum of 1-foot soil cover over the top (maximum depth of 10 feet).

To protect the foundation, dry wells must be set away from the building at least 10 feet. They
must be installed in solids that accommodate infiltration. In poorly drained soils, dry wells have
very limited feasibility.

Infiltration trenches function in a similar manner and would be particularly effective for larger
roof areas. An infiltration trench is a long, narrow, rock-filled trench with no outlet that receives
stormwater runoff. These are described under Treatment Controls.

Pop-up Drainage Emitter

Roof downspouts can be directed to an underground pipe that daylights some distance from the
building foundation, releasing the roof runoff through a pop-up emitter. Similar to a pop-up
irrigation head, the emitter only opens when there is flow from the roof. The emitter remains
flush to the ground during dry periods, for ease of lawn or landscape maintenance.
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Roof Runoff Controls SD-11

Foundation Planting

Landscape planting can be provided around the base to allow increased opportunities for
stormwater infiltration and protect the soil from erosion caused by concentrated sheet flow
coming off the roof. Foundation plantings can reduce the physical impact of water on the soil
and provide a subsurface matrix of roots that encourage infiltration. These plantings must be
sturdy enough to tolerate the heavy runoff sheet flows, and periodic soil saturation.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. If the definition applies, the steps outlined under “designing new installations”
above should be followed.

Supplemental Information
Examples
= City of Ottawa’s Water Links Surface ~Water Quality Protection Program

= City of Toronto Downspout Disconnection Program
= City of Boston, MA, Rain Barrel Demonstration Program

Other Resources

Hager, Marty Catherine, Stormwater, “Low-Impact Development”, January/February 2003.
www.stormh2o.com

Low Impact Urban Design Tools, Low Impact Development Design Center, Beltsville, MD.
www lid-stormwater.net

Start at the Source, Bay Area Stormwater Management Agencies Association, 1999 Edition
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Efficient Irrigation SD-12

Design Objectives

Maximize Infiltration
Provide Retention
B1  Slow Runoff
Mmnimize Impervicus Land
Coverage

Prohibit Dumping of Improper
Materials

Contain Poliutants
Collect and Convey

Description
Irrigation water provided to landscaped areas may result in excess irrigation water being
conveyed into stormwater drainage systems.

Approach

Project plan designs for development and redevelopment should include application methods of
irrigation water that minimize runoff of excess irrigation water into the stormwater conveyance
system.

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment. (Detached residential single-family homes are typically
excluded from this requirement.)

Design Considerations
Designing New Installations

The following methods to reduce excessive irrigation runoff should be considered, and
incorporated and implemented where determined applicable and feasible by the Permittee:

= Employ rain-triggered shutoff devices to prevent irrigation after precipitation.
= Design irrigation systems to each landscape area’s specific water requirements.

s Include design featuring flow reducers or shutoff valves
triggered by a pressure drop to control water loss in the event
of broken sprinkler heads or lines.

= Implement landscape plans consistent with County or City L
water conservation resolutions, which may include provision .
of water sensors, programmable irrigation times (for short
cycles), etc.

January 2003 California Stormwater BMP Handbook 1o0f2
New Development and Redevelopment
www.cabmphandbooks.com



SD-12 Efficient Irrigation

= Design timing and application methods of irrigation water to minimize the runoff of excess
irrigation water into the storm water drainage system.

= Group plants with similar water requirements in order to reduce excess irrigation runoff and
promote surface filtration. Choose plants with low irrigation requirements (for example,
native or drought tolerant species). Consider design features such as:

- Using mulches (such as wood chips or bar) in planter areas without ground cover to
minimize sediment in runoff

- Installing appropriate plant materials for the location, in accordance with amount of
sunlight and climate, and use native plant materials where possible and/or as
recommended by the landscape architect

- Leaving a vegetative barrier along the property boundary and interior watercourses, to
act as a pollutant filter, where appropriate and feasible

- Choosing plants that minimize or eliminate the use of fertilizer or pesticides to sustain
growth

= Employ other comparable, equally effective methods to reduce irrigation water runoff,

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of © redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. If the definition applies, the steps outlined under “designing new installations”
above should be followed.

Other Resources
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Storm Drain Sighage SD-13

Design Objectives

Maximize Infiltraticn
Provide Retention
Slow Runoff
Minimize Impervicus Land
Coverage
& Prohibit Dumping of Improper
Materials
Contain Pollutants
Collect and Convey

Description
Waste materials dumped into storm drain inlets can have severe impacts on receiving and
ground waters. Posting notices regarding discharge prohibitions at storm drain inlets can
prevent waste dumping. Storm drain signs and stencils are highly visible source controls that
are typically placed directly adjacent to storm drain inlets.

Approach

The stencil or affixed sign contains a brief statement that prohibits dumping of improper
materials into the urban runoff conveyance system. Storm drain messages have become a
popular method of alerting the public about the effects of and the prohibitions against waste
disposal.

Suitable Applications

Stencils and signs alert the public to the destination of pollutants discharged to the storm drain.
Signs are appropriate in residential, commercial, and industrial areas, as well as any other area
where contributions or dumping to storm drains is likely.

Design Considerations

Storm drain message markers or placards are recommended at all storm drain inlets within the
boundary of a development project. The marker should be placed in clear sight facing toward
anyone approaching the inlet from either side. All storm drain inlet locations should be
identified on the development site map.

Designing New Installations
The following methods should be considered for inclusion in the
project design and show on project plans:

= Provide stenciling or labeling of all storm drain inlets and
catch basins, constructed or modified, within the project area
with prohibitive language. Examples include “NO DUMPING
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SD-13 Storm Drain Signage

~ DRAINS TO OCEAN" and/or other graphical icons to discourage illegal dumping.

= Post signs with prohibitive language and/or graphical icons, which prohibit illegal dumping
at public access points along channels and creeks within the project area.

Note - Some local agencies have approved specific signage and/or storm drain message placards
for use. Consult local agency stormwater staff to determine specific requirements for placard
types and methods of application.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, ete.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. If the project meets the definition of “redevelopment”, then the
requirements stated under “ designing new installations™ above should be included in all project
design plans.

Additional Information

Maintenance Considerations

= Legibility of markers and signs should be maintained. If required by the agency with
jurisdiction over the project, the owner/operator or homeowner’s association should enter
into a maintenance agreement with the agency or record a deed restriction upon the
property title to maintain the legibility of placards or signs.

Placement
= Signage on top of curbs tends to weather and fade.

= Signage on face of curbs tends to be worn by contact with vehicle tires and sweeper brooms.

Supplemental Information

Examples

= Most MS4 programs have storm drain signage programs. Some MS4 programs will provide
stencils, or arrange for volunteers to stencil storm drains as part of their outreach program.

Other Resources
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Maintenance Bays & Docks SD-31

Design Objectives

Maximize Infiltration
Provide Retention
Slow Runoff
Minimize Impervious Land
Coverage
Prohixt Dumping of Improper
Matenals
Contain Pollutants
Collect and Convey

Description

Several measures can be taken to prevent operations at

maintenance bays and loading docks from contributing a variety of toxic compounds, oil and
grease, heavy metals, nutrients, suspended solids, and other pollutants to the stormwater
conveyvance system.

Approach
In designs for maintenance bays and loading docks, containment is encouraged. Preventative
measures include overflow containment structures and dead-end sumps. However, in the case

of loading docks from grocery stores and warehouse/distribution centers, engineered infiltration
systems may be considered.

Suitable Applications

Appropriate applications include commercial and industrial areas planned for development or
redevelopment.

Design Considerations
Design requirements for vehicle maintenance and repair are governed by Building and Fire
Codes, and by current local agency ordinances, and zoning requirements. The design criteria

described in this fact sheet are meant to enhance and be consistent with these code
requirements.

Designing New Installations
Designs of maintenance bays should consider the following:

m  Repair/maintenance bays and vehicle parts with fluids should
be indoors; or designed to preclude urban run-on and runoff.

m  Repair/maintenance floor areas should be paved with
Portland cement concrete (or equivalent smooth impervious
surface).
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SD-31 Maintenance Bays & Docks

m Repair/maintenance bays should be designed to capture all wash water leaks and spills.
Provide impermeable berms, drop inlets, trench catch basins, or overflow containment
structures around repair bays to prevent spilled materials and wash-down waters form
entering the storm drain system. Connect drains to a sump for collection and disposal.
Direct connection of the repair/maintenance bays to the storm drain system is prohibited. If
required by local jurisdiction, obtain an Industrial Waste Discharge Permit.

m  Other features may be comparable and equally effective.
The following designs of loading/unloading dock areas should be considered:

m Loading dock areas should be covered, or drainage should be designed to preclude urban
run-on and runoff.

m Direct connections into storm drains from depressed loading docks (truck wells) are
prohibited.

m  Below-grade loading docks from grocery stores and warehouse/distribution centers of fresh
food items should drain through water quality inlets, or to an engineered infiltration system,
or an equally effective alternative. Pre-treatment may also be required.

m  Other features may be comparable and equally effective.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. If the definition applies, the steps outlined under “designing new installations”
above should be followed.

Additional Information

Stormwater and non-stormwater will accumulate in containment areas and sumps with
impervious surfaces. Contaminated accumulated water must be disposed of in accordance with
applicable laws and cannot be discharged directly to the storm drain or sanitary sewer system
without the appropriate permit.

Other Resources

A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.

2 of 2 California Stormwater BMP Handboaok January 2003
New Development and Redevelopment
www.cabmphandbooks.com



Trash Storage Areas SD-32

. I Design Objectives

Description
Trash storage areas are areas where a trash receptacle (s) are Maximize Infiltration
located for use as a repository for solid wastes. Stormwater Provide Retention
runoff from areas where trash is stored or disposed of can be Slow Runoff
polluted. In addition, loose trash and debris can be easily i | _
transported by water or wind into nearby storm drain inlets, Minimize Impervious Land
channels, and/or creeks. Waste handling operations that may be Wge ,
sources of stormwater pollution include dumpsters, litter control, Prohibit Dumping of Improper
and waste piles, Materials

Contain Polutants
Approach Collect and Convey

This fact sheet contains details on the specific measures required
to prevent or reduce pollutants in stormwater runoff associated
with trash storage and handling. Preventative measures
including enclosures, containment structures, and impervious
pavements to mitigate spills, should be used to reduce the

likelihood of contamination.

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment. (Detached residential single-family homes are typically
excluded from this requirement.)

Design Considerations

Design requirements for waste handling areas are governed by Building and Fire Codes, and by
current local agency ordinances and zoning requirements. The design criteria described in this
fact sheet are meant to enhance and be consistent with these code and ordinance requirements.
Hazardous waste should be handled in accordance with legal requirements established in Title
22, California Code of Regulation,

Wastes from commercial and industrial sites are typically hauled by either public or commercial
carriers that may have design or access requirements for waste storage areas. The design
criteria in this fact sheet are recommendations and are not intended to be in conflict with
requirements established by the waste hauler. The waste hauler should be contacted prior to the
design of vour site trash collection areas. Conflicts or issues should be discussed with the local

agency.

Designing New Installations

Trash storage areas should be designed to consider the following structural or treatment control
BMPs:

= Design trash container areas so that drainage from adjoining
roofs and pavement is diverted around the area(s) to avoid
run-on. This might include berming or grading the waste
handling area to prevent run-on of stormwater.

s Make sure trash container areas are screened or walled to
prevent off-site transport of trash.
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SD-32 Trash Storage Areas

= Use lined bins or dumpsters to reduce leaking of liquid waste.

= Provide roofs, awnings, or attached lids on all trash containers to minimize direct
precipitation and prevent rainfall from entering containers.

= Pave trash storage areas with an impervious surface to mitigate spills,
= Do not locate storm drains in immediate vicinity of the trash storage area.

= Post signs on all dumpsters informing users that hazardous materials are not to be disposed
of therein.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment™ must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. If the definition applies, the steps outlined under “designing new installations
above should be followed.

»

Additional Information

Maintenance Considerations

The integrity of structural elements that are subject to damage (i.e., screens, covers, and signs)
must be maintained by the owner/operator. Maintenance agreements between the local agency
and the owner/operator may be required. Some agencies will require maintenance deed
restrictions to be recorded of the property title. If required by the local agency, maintenance
agreements or deed restrictions must be executed by the owner/operator before improvement
plans are approved.

Other Resources

A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Street Sweem and Vacuuming SE-7

Categories
EC  Erosion Cantrol
SE  Sediment Control
TC  Tracking Control
WE  Wind Erosion Control
NS Non-Stormwater
Management Control
WM Waste Management and
Materials Polluion Control
Legend:

Primary Objective
x Secondary Objective

Targeted Constituents

Description and Purpose Sediment
Street sweeping and vacuuming includes use of self-propelled Nutrients
and walk-behind equipment to remove sediment from streets Trash
and roadways, and to clean paved surfaces in preparation for Metals

final paving. Sweeping and vacuuming prevents sediment from

the project site from entering storm drains or receiving waters. ENh.

Oil and Grease
Suitable Applications Organics
Sweeping and vacuuming are suitable anywhere sediment is

&

tracked from the project site onto public or private paved T T —
streets and roads, typically at points of egress. Sweeping and

vacuuming are also applicable during preparation of paved None
surfaces for final paving.

Limitations
Sweeping and vacuuming may not be effective when sediment
is wet or when tracked soil is caked (caked soil may need to be
scraped loose).

Implementation

= Controlling the number of points where vehicles can leave
the site will allow sweeping and vacuuming efforts to be
focused, and perhaps save money.

= Inspect potential sediment tracking locations daily.

m Visible sediment tracking should be swept or vacuumed on
a daily basis.

= Do not use kick brooms or sweeper attachments. These
tend to spread the dirt rather than remove it. or————

QUALTITY ASSOCTATIHMN

—— e—
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L s Ifnot mixed w1th tiebns or. trash conmder mcorpmatmg the rcmoved sedxment back into. - E e

" Costs

“‘the pm_]mt

o ‘Rental rates for self-propelled sweepers vary depending on hopper size and duration of rentai
.- Expect rental rates from $58/hour (3 yds hopper) to $88/hour (9 yd3 hopper), plus' operator. -

B dumping.

- costs, Hourly production rates vary with the amount of area to be swept and amount of T e
- sediment. Match the hopper size to the area, and expect sedlment load to- mlnlmme tlme spent e

I Inspection and Mamtenance R
el = Inspect BMPs in accordance with Genera} Permit reqmrements for the assomated pro}ect

- ‘typeand risk level. Itis recommended that at a minimum, BMPs beinspected weekly, pnor e . o . o
o forecas_tcd rain. events, daxly duung extended rain, events, and after the conc1u51on of Iam e

o events.

SO . ‘When actively in use, points of ingress and egress must be inspected dally

= ‘When tracked or spilled sediment is observed outside the construetion limits, itmustbe

.. removed at least dally More frequent removai even contmuoua 1emoval may be requlred
. in some;urzsdlctxons . _ L . :

o - ‘m_ Be careful not to sweep up any unknown substance or any Ob]ect that may be potenually

- hazardous... |
- Adjust | brooms frequenﬂy, maxzmxze efﬁaency of sweeping operations.. - _
. After sweepmg is ﬁmshed properly dxspose of sweeper wastes at an appz uved dumpsxte
References S DR -
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manua},- L e
State of California Department of Transportation {Caltrans), November 2000, - B

Labor Surcharge and Equipment Rental Rates, State of Cahforma Department of T1 anspm tanon. . L
(Caltrans), April 1, 2002 - March 31, 2003 T T el L e
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Storm Drain Inlet Protection

SE-10

Categories
EC Erosion Control
SE  Sediment Control 1)

TC  Tracking Control
WE Wind Ercsion Control

NS

Non-Stormwater
Management Control

W Wasle Management and
Materials Polution Control

Legend:

Primary Category
Secondary Category

Description and Purpose

Storm drain inlet protection consists of a sediment filter or an
impounding area in, around or upstream of a storm drain, drop
inlet, or curb inlet. Storm drain inlet protection measures
temporarily pond runoff before it enters the storm drain,
allowing sediment to settle. Some filter configurations also
remove sediment by filtering, but usually the ponding action
results in the greatest sediment reduction. Temporary
geotextile storm drain inserts attach underneath storm drain
grates to capture and filter storm water.

Suitable Applications

Every storm drain inlet receiving runoff from unstabilized or
otherwise active work areas should be protected. Inlet
protection should be used in conjunction with other erosion
and sediment controls to prevent sediment-laden stormwater
and non-stormwater discharges from entering the storm drain
system.

Limitations
= Drainage area should not exceed 1 acre.

= In general straw bales should not be used as inlet
protection.

®  Requires an adequate area for water to pond without
encroaching into portions of the roadway subject to traffic.

Targeted Constituents

Sediment
Nutrients
Trash

Metals
Bacteria

Oil and Grease
Organics

Potential Alternatives

SE-1 Silt Fence
SE-5 Fiber Rolls

SE-6 Gravel Bag Berm
SE-8 Sandbag Barrier
SE-14 Biofilter Bags
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Storm Drain Inlet Protection SE-10

= Sediment removal may be inadequate to prevent sediment discharges in high flow
conditions or if runoff is heavily sediment laden. If high flow conditions are expected, use
other onsite sediment trapping techniques in conjunction with inlet protection.

= Frequent maintenance is required.

= Limit drainage area to 1 acre maximum. For drainage areas larger than 1 acre, runoff should
be routed to a sediment-trapping device designed for larger flows. See BMPs SE-2,
Sediment Basin, and SE-3, Sediment Traps.

s Excavated drop inlet sediment traps are appropriate where relatively heavy flows are
expected, and overflow capability is needed.

Implementation

General

Inlet control measures presented in this handbook should not be used for inlets draining more
than one acre. Runoff from larger disturbed areas should be first routed through SE-2,
Sediment Basin or SE-3, Sediment Trap and/or used in conjunction with other drainage control,
erosion control, and sediment control BMPs to protect the site. Different types of inlet
protection are appropriate for different applications depending on site conditions and the type
of inlet. Alternative methods are available in addition to the methods described/shown herein
such as prefabricated inlet insert devices, or gutter protection devices.

Design and Layout

Identify existing and planned storm drain inlets that have the potential to receive sediment-
laden surface runoff. Determine if storm drain inlet protection is needed and which method to
use.

= The key to successful and safe use of storm drain inlet protection devices is to know where
runoff that is directed toward the inlet to be protected will pond or be diverted as a result of
installing the protection device.

- Determine the acceptable location and extent of ponding in the vicinity of the drain inlet.
The acceptable location and extent of ponding will influence the type and design of the
storm drain inlet protection device.

- Determine the extent of potential runoff diversion caused by the storm drain inlet
protection device. Runoff ponded by inlet protection devices may flow around the device
and towards the next downstream inlet. In some cases, this is acceptable; in other cases,
serious erosion or downstream property damage can be caused by these diversions. The
possibility of runoff diversions will influence whether or not storm drain inlet protection
is suitable; and, if suitable, the type and design of the device.

»  The location and extent of ponding, and the extent of diversion, can usually be controlled
through appropriate placement of the inlet protection device. In some cases, moving the
inlet protection device a short distance upstream of the actual inlet can provide more
efficient sediment control, limit ponding to desired areas, and prevent or control diversions.

November 2009 California Stormwater BMP Handbook 20of 10
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Storm Drain Inlet Protec_t_ion SE-10

= Six types of inlet protection are presented below. However, it is recognized that other
effective methods and proprietary devices exist and may be selected.

- Silt Fence: Appropriate for drainage basins with less than a 5% slope, sheet flows, and
flows under 0.5 cfs.

- Excavated Drop Inlet Sediment Trap: An excavated area around the inlet to trap
sediment (SE-3).

- Gravel bag barrier: Used to create a small sediment trap upstream of inlets on sloped,
paved streets. Appropriate for sheet flow or when concentrated flow may exceed 0.5 cfs,
and where overtopping is required to prevent flooding.

- Block and Gravel Filter: Appropriate for flows greater than 0.5 cfs.

- Temporary Geotextile Storm drain Inserts: Different products provide different features.
Refer to manufacturer details for targeted pollutants and additional features.

- Biofilter Bag Barrier: Used to create a small retention area upstream of inlets and can be
located on pavement or soil. Biofilter bags slowly filter runoff allowing sediment to settle
out. Appropriate for flows under 0.5 cfs.

= Select the appropriate type of inlet protection and design as referred to or as described in
this fact sheet.

= Provide area around the inlet for water to pond without flooding structures and property.

= Grates and spaces around all inlets should be sealed to prevent seepage of sediment-laden
water.

= Excavate sediment sumps (where needed) 1 to 2 ft with 2:1 side slopes around the inlet.

Installation

= DI Protection Type 1 - Silt Fence - Similar to constructing a silt fence; see BMP SE-1,
Silt Fence. Do not place fabric underneath the inlet grate since the collected sediment may
fall into the drain inlet when the fabric is removed or replaced and water flow through the
grate will be blocked resulting in flooding. See typical Type 1 installation details at the end of
this fact sheet.

1. Excavate a trench approximately 6 in. wide and 6 in. deep along the line of the silt fence
inlet protection device.

2. Place 2 in. by 2 in. wooden stakes around the perimeter of the inlet a maximum of 3 ft
apart and drive them at least 18 in. into the ground or 12 in. below the bottom of the
trench. The stakes should be at least 48 in.

3. Lay fabric along bottom of trench, up side of trench, and then up stakes. See SE-1, Silt
Fence, for details. The maximum silt fence height around the inlet is 24 in.

4. Staple the filter fabric (for materials and specifications, see SE-1, Silt Fence) to wooden
stakes. Use heavy-duty wire staples at least 1 in. in length.

—_—
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Storm Drain Inlet Protection SE-10

5. Backfill the trench with gravel or compacted earth all the way around.

s DI Protection Type 2 - Excavated Drop Inlet Sediment Trap - Install filter fabric
fence in accordance with DI Protection Type 1. Size excavated trap to provide a minimum
storage capacity calculated at the rate 67 yds/acre of drainage area. See typical Type 2
installation details at the end of this fact sheet.

= DI Protection Type 3 - Gravel bag - Flow from a severe storm should not overtop the
curb. In areas of high clay and silts, use filter fabric and gravel as additional filter media.
Construct gravel bags in accordance with SE-6, Gravel Bag Berm. Gravel bags should be
used due to their high permeability. See typical Type 3 installation details at the end of this
fact sheet.

1. Construct on gently sloping street.
2. Leave room upstream of barrier for water to pond and sediment to settle.

3. Place several layers of gravel bags — overlapping the bags and packing them tightly
together.

4. Leave gap of one bag on the top row to serve as a spillway. Flow from a severe storm
(e.g., 10 year storm) should not overtop the curb.

= DI Protection Type 4 — Block and Gravel Filter - Block and gravel filters are suitable
for curb inlets commonly used in residential, commercial, and industrial construction. See
typical Type 4 installation details at the end of this fact sheet.

1. Place hardware cloth or comparable wire mesh with 0.5 in. openings over the drop inlet
so that the wire extends a minimum of 1 ft beyond each side of the inlet structure. If
more than one strip is necessary, overlap the strips. Place woven geotextile over the wire
mesh.

2. Place concrete blocks lengthwise on their sides in a single row around the perimeter of
the inlet, so that the open ends face outward, not upward. The ends of adjacent blocks
should abut. The height of the barrier can be varied, depending on design needs, by
stacking combinations of blocks that are 4 in., 8 in., and 12 in. wide. The row of blocks
should be at least 12 in. but no greater than 24 in. high.

3. Place wire mesh over the outside vertical face (open end) of the conerete blocks to
prevent stone from being washed through the blocks. Use hardware cloth or comparable
wire mesh with 0.5 in. opening.

4. Pile washed stone against the wire mesh to the top of the blocks. Use 0.75 to 3 in.

s DI Protection Type 5 — Temporary Geotextile Insert (proprietary) — Many types
of temporary inserts are available. Most inserts fit underneath the grate of a drop inlet or
inside of a curb inlet and are fastened to the outside of the grate or curb. These inserts are
removable and many can be cleaned and reused. Installation of these inserts differs
between manufacturers. Please refer to manufacturer instruction for installation of

proprietary devices.
e ——————— -_—
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Storm Drain Inlet Protection SE-10

DI Protection Type 6 - Biofilter bags — Biofilter bags may be used as a substitute for
gravel bags in low-flow situations. Biofilter bags should conform to specifications detailed
in SE-14, Biofilter bags.

1. Construct in a gently sloping area.

2. Biofilter bags should be placed around inlets to intercept runoff flows.
3. All bag joints should overlap by 6 in.

4. Leave room upstream for water to pond and for sediment to settle out.

5. Stake bags to the ground as described in the following detail. Stakes may be omitted
if bags are placed on a paved surface.

Costs

Average annual cost for installation and maintenance of DI Type 1-4 and 6 (one year useful
life) is $200 per inlet.

Temporary geotextile inserts are proprietary and cost varies by region. These inserts can
often be reused and may have greater than 1 year of use if maintained and kept undamaged.
Average cost per insert ranges from $50-75 plus installation, but costs can exceed $100.
This cost does not include maintenance,

Inspection and Maintenance

BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected
weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

Silt Fences. If the fabric becomes clogged, torn, or degrades, it should be replaced. Make
sure the stakes are securely driven in the ground and are in good shape (i.e., not bent,
cracked, or splintered, and are reasonably perpendicular to the ground). Replace damaged
stakes. Ata minimum, remove the sediment behind the fabric fence when accumulation
reaches one-third the height of the fence or barrier height.

Gravel Filters. If the gravel becomes clogged with sediment, it should be carefully removed
from the inlet and either cleaned or replaced. Since cleaning gravel at a construction site
may be difficult, consider using the sediment-laden stone as fill material and put fresh stone
around the inlet. Inspect bags for holes, gashes, and snags, and replace bags as needed.
Check gravel bags for proper arrangement and displacement.

Sediment that accumulates in the BMP should be periodically removed in order to maintain
BMP effectiveness. Sediment should be removed when the sediment accumulation reaches
one-third of the barrier height.

Inspect and maintain temporary geotextile insert devices according to manufacturer’s
specifications.

Remove storm drain inlet protection once the drainage area is stabilized.
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Drain Inserts

Description

Drain inserts are manufactured filters or fabric placed in a drop
inlet to remove sediment and debris. There are a multitude of
inserts of various shapes and configurations, typically falling into
one of three different groups: socks, boxes, and trays. The sock
consists of a fabric, usually constructed of polypropylene. The
fabric may be attached to a frame or the grate of the inlet holds
the sock. Socks are meant for vertical (drop) inlets. Boxes are
constructed of plastic or wire mesh. Typically a polypropylene
“bag” is placed in the wire mesh box. The bag takes the form of
the box. Most box products are one box; that is, the setting area
and filtration through media occur in the same box. Some
products consist of one or more trays or mesh grates, The trays
may hold different types of media. Filtration media vary by
manufacturer. Types include polypropylene, porous polymer,
treated cellulose, and activated carbon.

California Experience

The number of installations is unknown but likely exceeds a
thousand. Some users have reported that these systems require
considerable maintenance to prevent plugging and bypass.

Advantages

= Does not require additional space as inserts as the drain
inlets are already a component of the standard drainage
systems.

m Easy access for inspection and maintenance.

m  Asthere is no standing water, there is little concern for
mosquito breeding.

» A relatively inexpensive retrofit option.

Limitations

Performance is likely significantly less than treatment systems
that are located at the end of the drainage system such as ponds
and vaults. Usually not suitable for large areas or areas with
trash or leaves than can plug the insert.

Design and Sizing Guidelines

Refer to manufacturer’s guidelines, Drain inserts come any
many configurations but can be placed into three general groups:
socks, boxes, and trays. The sock consists of a fabric, usually
constructed of polypropylene. The fabric may be attached to a
frame or the grate of the inlet holds the sock. Socks are meant
for vertical (drop) inlets. Boxes are constructed of plastic or wire
mesh. Typically a polypropylene “bag” is placed in the wire mesh
box. The bag takes the form of the box. Most box products are

January 2003 Californta Stormwater BMP Handbook
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Design Considerations

m YUse with other BMPs
® Fit and Seal Capacity within inlet
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MP-52 Drain Inserts

one box; that is, the setting area and filtration through media occurs in the same box. One
manufacturer has a double-box. Stormwater enters the first box where setting oceurs. The
stormwater flows into the second box where the filter media is located. Some products consist
of one or more trays or mesh grates. The trays can hold different types of media. Filtration
media vary with the manufacturer: types include polypropylene, porous polymer, treated
cellulose, and activated carbon.

Construction/Inspection Considerations

Be certain that installation is done in a manner that makes certain that the stormwater enters
the unit and does not leak around the perimeter. Leakage between the frame of the insert and
the frame of the drain inlet can easily occur with vertical (drop) inlets.

Performance
Few products have performance data collected under field conditions.

Siting Criteria
1t is recommended that inserts be used only for retrofit situations or as pretreatment where
other treatment BMPs presented in this section area used.

Additional Design Guidelines
Follow guidelines provided by individual manufacturers.

Maintenance
Likely require frequent maintenance, on the order of several times per year.

Cost
s The initial cost of individual inserts ranges from less than $100 to about $2,000. The cost of
using muitiple units in curb inlet drains varies with the size of the inlet.

w The low cost of inserts may tend to favor the use of these systems over other, more effective
treatment BMPs. However, the low cost of each unit may be offset by the number of units
that are required, more frequent maintenance, and the shorter structural life (and therefore
replacement).

References and Sources of Additional Information
Hrachovec, R., and G. Minton, 2001, Field testing of a sock-type catch basin insert, Planet CPR,
Seattle, Washington

Interagency Catch Basin Insert Committee, Evaluation of Commercially-Available Catch Basin
Inserts for the Treatment of Stormwater Runoff from Developed Sites, 1995

Larry Walker Associates, June 1998, NDMP Inlet/In-Line Control Measure Study Report
Manufacturers literature

Santa Monica (City), Santa Monica Bay Municipal Stormwater/Urban Runoff Project -
Evaluation of Potential Catch basin Retrofits, Woodward Clyde, September 24, 1998

e —————————————
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Drain Ing_erts MP-52

Woodward Clyde, June 11, 1996, Parking Lot Monitoring Report, Santa Clara Valley Nonpoint
Source Pollution Control Program.
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Infiltration Basin TC-11

Design Considerations
m  Soil for Infiltration

m  Slope

m  Aesthelics

Targeted Constituents
Description Sediment =
An infiltration basin is a shallow impoundment that is designed Nutrients -
to infiltrate stormwater. Infiltration basins use the natural Trash "
filtering ability of the soil to remove pollutants in stormwater Metals ®
runoff. Infiltration facilities store runoff until it gradually Bacteria -
exfiltrates through the soil and eventually into the water table. Z

. . : - Qil and Grease =

This practice has high pollutant removal efficiency and can also :

Organics "

help recharge groundwater, thus helping to maintain low flows in
stream systems. Infiltration basins can be challenging to apply Legend (Removal Effectiveness)
on many sites, however, because of soils requirements. In ® Low ®  High
addition, some studies have shown relatively high failure rates '

. . A Medium
compared with other management practices.

California Experience

Infiltration basins have a long history of use in California,
especially in the Central Valley. Basins located in Fresno were
among those initially evaluated in the National Urban Runoff
Program and were found to be effective at reducing the volume of
runoff, while posing little long-term threat to groundwater
quality (EPA, 1983; Schroeder, 1995). Proper siting of these
devices is crucial as underscored by the experience of Caltrans in
siting two basins in Southern California. The basin with
marginal separation from groundwater and soil permeability
failed immediately and could never be rehabilitated.

Advantages
m  Provides 100% reduction in the load discharged to surface
waters.

m The principal benefit of infiltration basins is the
approximation of pre-development hydrology during which a
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TC-11 Infiltration Basin

significant portion of the average annual rainfall runoff is infiltrated and evaporated rather
than flushed directly to creeks.

= If the water quality volume is adequately sized, infiltration basins can be useful for providing
control of channel forming (erosion) and high frequency (generally less than the 2-year)
flood events.

Limitations
= May not be appropriate for industrial sites or locations where spills may oceur.

m Infiltration basins require a minimum soil infiltration rate of 0.5 inches/hour, not
appropriate at sites with Hydrologic Soil Types C and D.

m Ifinfiltration rates exceed 2.4 inches/hour, then the runoff should be fully treated prior to
infiltration to protect groundwater quality.

m  Not suitable on fill sites or steep slopes.

m  Risk of groundwater contamination in very coarse soils.

m  Upstream drainage area must be completely stabilized before construction.
m Difficult to restore functioning of infiltration basins once clogged.

Design and Sizing Guidelines
m  Water quality volume determined by local requirements or sized so that 85% of the annual
runoff volume is captured.

m  Basin sized so that the entire water quality volume is infiltrated within 48 hours.
m  Vegetation establishment on the basin floor may help reduce the clogging rate.

Construction/Inspection Considerations

m  Before construction begins, stabilize the entire area draining to the facility. If impossible,
place a diversion berm around the perimeter of the infiltration site to prevent sediment
entrance during construction or remove the top 2 inches of soil after the site is stabililized.
Stabilize the entire contributing drainage area, including the side slopes, before allowing any
runoff to enter once construction is complete.

m Place excavated material such that it can not be washed back into the basin if a storm occurs
during construction of the facility.

m  Build the basin without driving heavy equipment over the infiltration surface. Any
equipment driven on the surface should have extra-wide (“low pressure”) tires. Prior to any
construction, rope off the infiltration area to stop entrance by unwanted equipment.

m After final grading, till the infiltration surface deeply.

m  Use appropriate erosion control seed mix for the specific project and location.
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Infiltration Basin TC-11

Performance

As water migrates through porous soil and rock, pollutant attenuation mechanisms include
precipitation, sorption, physical filtration, and bacterial degradation. If functioning properly,
this approach is presumed to have high removal efficiencies for particulate pollutants and
moderate removal of soluble pollutants. Actual pollutant removal in the subsurface would be
expected to vary depending upon site-specific soil types. This technology eliminates discharge to
surface waters except for the very largest storms; consequently, complete removal of all
stormwater constituents can be assumed.

There remain some concerns about the potential for groundwater contamination despite the
findings of the NURP and Nightingale (1975; 1987a,b,c; 1989). For instance, a report by Pitt et
al. (1994) highlighted the potential for groundwater contamination from intentional and
unintentional stormwater infiltration. That report recommends that infiltration facilities not be
sited in areas where high concentrations are present or where there is a potential for spills of
toxic material. Conversely, Schroeder (1995) reported that there was no evidence of
groundwater impacts from an infiltration basin serving a large industrial catchment in Fresno,
CA.

Siting Criteria

The key element in siting infiltration basins is identifying sites with appropriate soil and
hydrogeologic properties, which is critical for long term performance. In one study conducted in
Prince George's County, Maryland (Galli, 1992), all of the infiltration basins investigated clogged
within 2 years. It is believed that these failures were for the most part due to allowing infiltration
at sites with rates of less than 0.5 in/hr, basing siting on soil type rather than field infiltration
tests, and poor construction practices that resulted in soil compaction of the basin invert.

A study of 23 infiltration basins in the Pacific Northwest showed better long-term performance
in an area with highly permeable soils (Hilding, 1996). In this study, few of the infiltration
basins had failed after 10 years. Consequently, the following guidelines for identifying
appropriate soil and subsurface conditions should be rigorously adhered to.

m  Determine soil type (consider RCS soil type ‘A, B or C’ only) from mapping and consult
USDA soil survey tables to review other parameters such as the amount of silt and clay,
presence of a restrictive layer or seasonal high water table, and estimated permeability. The
soil should not have more than 30% clay or more than 40% of clay and silt combined.
Eliminate sites that are clearly unsuitable for infiltration.

m  Groundwater separation should be at least 3 m from the basin invert to the measured
ground water elevation. There is concern at the state and regional levels of the impact on
groundwater quality from infiltrated runoff, especially when the separation between
groundwater and the surface is small.

m Location away from buildings, slopes and highway pavement (greater than 6 m) and wells
and bridge structures (greater than 30 m). Sites constructed of fill, having a base flow or
with a slope greater than 15% should not be considered.

m  Ensure that adequate head is available to operate flow splitter structures (to allow the basin
to be offline) without ponding in the splitter structure or creating backwater upstream of the
splitter.
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TC-11 Infiltration Basin

Base flow should not be present in the tributary watershed.

Secondary Sereening Based on Site Geotechnical Investigation

At least three in-hole conductivity tests shall be performed using USBR 7300-89 or Bouwer-
Rice procedures (the latter if groundwater is encountered within the boring), two tests at
different locations within the proposed basin and the third down gradient by no more than
approximately 10 m. The tests shall measure permeability in the side slopes and the bed
within a depth of 3 m of the invert.

The minimum acceptable hydraulic conductivity as measured in any of the three required
test holes is 13 mm/hr. If any test hole shows less than the minimum value, the site should
be disqualified from further consideration.

Exclude from consideration sites constructed in fill or partially in fill unless no silts or clays
are present in the soil boring. Fill tends to be compacted, with clays in a dispersed rather
than flocculated state, greatly reducing permeability.

The geotechnical investigation should be such that a good understanding is gained as to how
the stormwater runoff will move in the soil (horizontally or vertically) and if there are any
geological conditions that could inhibit the movement of water.

Additional Design Guidelines

(1) Basin Sizing - The required water quality volume is determined by local regulations
or sufficient to capture 85% of the annual runoff.

(2) Provide pretreatment if sediment loading is a maintenance concern for the basin.

(3) Include energy dissipation in the inlet design for the basins. Avoid designs that
include a permanent pool to reduce opportunity for standing water and associated

vector problems.
(4) Basin invert area should be determined by the equation:
_worv
kt
where A= Basin invert area (m2)

WQV = water quality volume (m3)

k = 0.5 times the lowest field-measured hydraulic conductivity
(m/hr)

t = drawdown time ( 48 hr)

(5) The use of vertical piping, either for distribution or infiltration enhancement shall
not be allowed to avoid device classification as a Class V injection well per 40
CFR146.5(e)(4).
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Infiltration Basin TC-11

Maintenance

Regular maintenance is critical to the successful operation of infiltration basins. Recommended
operation and maintenance guidelines include:

s Inspections and maintenance to ensure that water infiltrates into the subsurface completely
(recommended infiltration rate of 72 hours or less) and that vegetation is carefully managed
to prevent creating mosquito and other vector habitats.

s Observe drain time for the design storm after completion or modification of the facility to
confirm that the desired drain time has been obtained.

m  Schedule semiannual inspections for beginning and end of the wet season to identify
potential problems such as erosion of the basin side slopes and invert, standing water, trash
and debris, and sediment accumulation.

m  Remove accumulated trash and debris in the basin at the start and end of the wet season.
m Inspect for standing water at the end of the wet season.

m Trim vegetation at the beginning and end of the wet season to prevent establishment of
woody vegetation and for aesthetic and vector reasons.

m  Remove accumulated sediment and regrade when the accumulated sediment volume
exceeds 10% of the basin.

m If erosion is occurring within the basin, revegetate immediately and stabilize with an erosion
control mulch or mat until vegetation cover is established.

m To avoid reversing soil development, scarification or other disturbance should only be
performed when there are actual signs of clogging, rather than on a routine basis. Always
remove deposited sediments before scarification, and use a hand-guided rotary tiller, if
possible, or a disc harrow pulled by a very light tractor.

Cost

Infiltration basins are relatively cost-effective practices because little infrastructure is needed
when constructing them. One study estimated the total construction cost at about $2 per ft
(adjusted for inflation) of storage for a 0.25-acre basin (SWRPC, 1991). As with other BMPs,
these published cost estimates may deviate greatly from what might be incurred at a specific
site. For instance, Caltrans spent about $18/ft3 for the two infiltration basins constructed in
southern California, each of which had a water quality volume of about 0.34 ac.-ft. Much of the
higher cost can be attributed to changes in the storm drain system necessary to route the runoff
to the basin locations.

Infiltration basins typically consume about 2 to 3% of the site draining to them, which is
relatively small. Additional space may be required for buffer, landscaping, access road, and
fencing. Maintenance costs are estimated at 5 to 10% of construction costs.

One cost concern associated with infiltration practices is the maintenance burden and longevity.
If improperly maintained, infiltration basins have a high failure rate. Thus, it may be necessary
to replace the basin with a different technology after a relatively short period of time.
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Bioretention

TC-32

CEL T,

General Description

The bioretention best management practice (BMP) functions as a
soil and plant-based filtration device that removes pollutants
through a variety of physical, biological, and chemical treatment
processes. These facilities normally consist of a grass buffer
strip, sand bed, ponding area, organic layer or mulch layer,
planting soil, and plants. The runoff’s velocity is reduced by
passing over or through a sand bed and is subsequently
distributed evenly along a ponding area. Exfiltration of the
stored water in the bioretention area planting soil into the
underlying soils occurs over a period of days.

Inspection/Maintenance Considerations

Bioretention requires frequent landscaping maintenance,
including measures to ensure that the area is functioning
properly, as well as maintenance of the landscaping on the
practice. In many cases, bioretention areas initially require
intense maintenance, but less maintenance is needed over time,
In many cases, maintenance tasks can be completed by a
landscaping contractor, who may already be hired at the site. In
cold climates the soil may freeze, preventing runoff from
infiltrating into the planting soil.

Califernia Stormwater BMP Handbook
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Maintenance Concerns,
Objectives, and Goals

= Clogged Soit or Outiet Structures
= Invasive Species

= Vegetation/L.andscape
Maintenance
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m Aesthetics
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—————————
Suggested
Inspection Activities Frequency
® Inspect soil and repair eroded areas. Monthiy
m Inspect for erosion or damage to vegetation, preferably at the end of the wet season to
schedule summer maintesance and before major fall runoff to be sure the strips are ready
for winter. However, additional inspection after perieds of heavy runcff is desirable,
®» Inspect to ensure grass is well established. I not, either prepare soil and reseed or Sf:mi-anpua!
replace with alternative species. Install erosion conirol blanket. mspection
# Check for debris and litter, and areas of sediment accumulation.
® Inspect health of trees and shrubs.
Suggested
Maintenance Activities Frequency
W Water piants daily for 2 weeks. At project
completion
® Remove litter and debris, Monthly

# Remove sediment,
® Remuich void areas.
B Treat diseased trees and shrubs.

m Mow turf arcas,

As needed
B Repair erosion at inflow points.
m Repair outflow structures.
® tUnclog underdrain.
= Regulate soil pH reguiation.
® Remove and replace dead and diseased vegetation. Semi-annual
® Add muich. Annual

m Replace tree stakes and wires.

a Mulch should be replaced every 2 to 3 years or when bare spots appear. Remulch priorto = Every 2-3 years, or
the wel season. as needed

Additional Information

Landscaping is critical to the function and aesthetic value of bioretention areas. It is preferable
to plant the area with native vegetation, or plants that provide habitat value, where possible.
Another important design feature is to select species that can withstand the hydrologic regime
they will experience. At the bottom of the bioretention facility, plants that tolerate both wet and
dry conditions are preferable. At the edges, which will remain primarily dry, upland species will
be the most resilient. It is best to select a combination of trees, shrubs, and herbaceous
materials.

References
Metropolitan Council, Urban Small Sites Best Management Practices Manual. Available at:

http://www.metrocouncil.org/environment/Watershed/BMP/manual.htm
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Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for
Small Municipalities, Prepared by City of Monterey, City of Santa Cruz, California Coastal
Commission, Monterey Bay National Marine Sanctuary, Association of Monterey Bay Area
Governments, Woodward-Clyde, Central Coast Regional Water Quality Control Board. July,
1998, revised February, 2002.

U.S. Environmental Protection Agency, Post-Construction Stormwater Management in New
Development & Redevelopment BMP Factsheets Ava;lable at

Ventura Countywide Stormwater Quality Management Program, Technical Guidance Manual
for Stormwater Quality Control Measures. July, 2002.
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XIV.1. Hydrologic Source Control Fact Sheets (HSC)

HSC-1: Localized On-Lot Infiltration

Also known as:

. e e . Downspout infiltration
‘Localized on-lot infiltration” refers to the practice of P f

collecting on-site runoff from small distributed areas within a
catchment and diverting it to a dedicated on-site infiltration
area. This technique can include disconnecting downspouts
and draining sidewalks and patios into french drains,

>

> Retention grading
» French drains

»  On-lot rain gardens

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.

Feasibility Screening Considerations

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

. n— Source: lowimpactdevelopment.org
Opportunity Criteria

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

e Soils are adequate for infiltration or can be amended to provide an adequate infiltration rate.
e Shallow utilities are not present below infiltration areas.

OC-Specific Design Criteria and Considerations

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.

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

. : 1 T 7T
Calculating HSC Retention Volume 0.9 /
e The retention volume provided by 0.8 /
localized on-lot infiltration can be 0.7 /

computed as the storage volume provided
by surface ponding and the pore space
within an amended soil layer or gravel
trench.

0:6 /

0.5
0.4 - 1 /
03 -

dysc, inches

e Estimate the average retention volume

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

e 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.

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

Additional References for Desigh Guidance

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

e 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

Also known as:
Impervious area dispersion refers to the practice of routing > Downspout disconnection
runoff from impervious areas, such as rooftops, walkways, > Impervious area
and patios onto the surface of adjacent pervious areas. disconnection
Runoff is dispersed uniformly via splash block or dispersion > Sheet flow 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 presentin | Simple Downspout Dispersion
drainage area. Source:
toronto.ca/environment/water.htm

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

Soils should be preserved from their natural condition or restored via soil amendments to meet
minimum criteria described in Section .

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

The pervious area receiving flow should have a slope < 2 percent and path lengths of = 20 feet
per 1000 sf of impervious area.

Dispersion areas should be maintained to remove trash and debris, loose vegetation, and
protect any areas of bare soil from erosion.

OO o oo

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

Calculating HSC Retention Volume

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.
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e The max dysc is equal to the design storm 2
depth for the project site. as
Soil Condition Design Criteria 04
07
[] Maximum slope of 2 percent §os
] ] E Q=
[] Well-established lawn or landscaping a 04
|:| Minimum soil amendments per criteria in =
MISC-2: Amended Soils. Le
01
Q
Configuration for Use in a Treatment Train 3 05 i 15 2
e Impervious area disconnection is an HSC Ratio ol Pervioes' 1o e peevicas Aea
that may be used as the first element in " : : :
any treatment train Pervious area used_m 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

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

e 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

e Seattle Public Utility:
http://www.cityofseattle.org/util/stellent/egroups/public/@spu/@usm/documents/webcontent/sp

u01_006395.pdf
e Thurston County, Washington State (pp 10):

http://www.co.thurston.wa.us/stormwater/manual/docs-faqs/DG-5-Roof-Runoff-
Control Revl11Jan24.pdf
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HSC-3: Street Trees

g

soil structure and provide infiltrative pathways, simultaneously | Streettrees

reducing erosion potential and enhancing infiltration.

Feas

Source: Geosyntec Consultants

Also known as:

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

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.
http://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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Camsnt viash, sediment, vahicle fuids, dust snd hazardous dsbris from construction sites sfitan make their way
nto the San Bernardno County starm drain syslem and do not get tiseted before reaching the Santa Ana River,
Thls pollutes sur drinking waler and contaminates watsrways, meking them unsafe for pecple and wildiife.

Follows these bast management practices to praven poflutien and protect public health.

1 Materials & R Wasts  Clsaning & Praventing Spills
Keop construction materials and debris sway frem  Redues wasts by ordering anly the amounts ! Use 3 drip pan and funnel whan draining or pouring
the straet, guiler and storm drains. Gover expased  reaerials neadad for the job. Usarecycledorrecyeisbls  fuida. Sweep up dry syl insiead of hasing, Be ready
stockpiles of soil, sand or grevel and excavated  meterials whenaver possible. You can recyclebroksn  or spills by praparing and using spil containment
m_atorinl with plastic sheating, protected from rain,  asphalt, conorete, wood, and clearad vegstation. Nan-  and cleanup kiis that include safety equipment and
wind and runalf. recyclable materials should be faker te a ndfor iy cleanup malerials such as kitty @ter or sawdust.
dispased of as hazardous weste. For recycling and o repert serious spifl, call $11,

disposal information, call [809] 386-8401.

Pravanting frosion

Avoic axcavation or grading during we? weathar,
Plant temporary vegetalion or add hydromuich on
slopes where construction is nf immediataly planned,
and permanant vegetation snce excavation and
wrading ars compiete, Consiruct diversion dikes do
channal runoff {o 3 detention basin and araund the
sonstruction site. Channels can ke fined with grass
ar roughenad pavement ta rethuce mnslf velosity,

Maintain and refuel vehicles and equipment af @
single loeatian en-sito, away from the street, gutter
and storm drains. Perform majer equipment repairs
and washings off-site. Inspoct vehiclos and
squipment freguently for leaks, and prevent leaks
from stored vehicles by draining gas, hydraulic off,
o transmission, brake and radiatar fluids.




Recyeling

Recyele broken agphall, concrele, wood, and cleared
vegetation whenever possible. Nen-recyclable
matarials sheuld be taken te a landfill or dispesed
of as hazardous weste. For racyeling and disposal
Informatian, call (308) 366-8401.

Sediment, cemenl wash, asphalt and vehicle fluids fram soil excavation and grading often make thelr way
into the San Bernardino Sounty sterm drain system and do not el trealed bafore reaching the Santa Ana
River. This pollutes our drinking water and centaminates waterways, making them unsafe for pacple and
wildiifa, Follow these best management practices io prevent pollution and protect public health.

Wq Equipmant

Maintain and refuel vehicles and equipment at @ single
focation an-site, away from the street, guttars and
storm drains, Perform major squipment repairs and
waehings off-site. Inspect vehicies and equipment
frequently for leaks. Use gravel approaches where
truck traffic is heavy to reducs 30il compaction and
limit the iracking of sediment ito lhe sirset.

pil \
’ ad

WY ’ [_ .‘
..‘. :

Iltulds
Keap construction materials and dehris
away from the street, quiter and storm
draios, Cover exposed stockpiles of
gail, sand or gravel and exeavated
aatarial with plastle sheeting,
gratectad from rain, wind and

. tungif,

Y v:*rf'f‘

lag & Preventing Spilis
lbemippmadlumlmnwnkuwmum
Thuids. Sweap up dry spils, instead of hesing. Be ready
for spills by preparing snd using spill cantainment
and cleanup kits that includa ssfaly equipment and
dry cleantp materials such as kitly fitter or sswaust.
Pravent leaics from stored vehicles by draining gas,
Inydraulic oil, tranemission, brake and radiator fluids.
Ta rapart sarious spifl, cafl §11.

raventing

Avoid sxcavation or grading during wet waeather.
Plant temporary vegetation an slopes whers
construction is not immediataly planned, and
permanont vegetation croe sxeavation and grading
aro eomplate. Construct divarsion dikes to channel
runoff, Channats £2n he ined with grass or raughened
pavement to reduca sunoff velcity.




FRESH CONCRETE &
MORTAR APPLICATION

Bornant wash, satliment, vehishs fuids, dust and hazardous debris from construction sies often

nollition and proleet public heailh.

niake Vel veay inta the San Bernarding County storm drain system and do nat get treated before
rsaching the Santa Ana River, This poflutes our drinking waler and contaminates waterways,
miakiny them unsafe for paogle s wililife, Follow these best management practices lo prevent

Storing Materials

Keep construction materials and dsbris away from the
straet, gutter and storm drains. Secure open bags of
cement and cover exposed stockpilss of sofl, sand or
gravel and excavated material with plastic sheating,
pratected from rain, wind and runeff,

Materials & Recyciing Waste
Reduce waste by ordering enly the ameunts of
materials needad for the job. Use recyeled or vecyclable
malsrials whenevar possitile. When breaking up paving,
rocyele the pieces al a crushing company You can
alen recycls broken asphall, concrste, woed, and
tleerad vegolation. Nen-recyclable materials sheutd
e aken Lo & landfiil or disposed of as hazardoss
wucte, ek {336) 336-436) Ter reeyoling and disposal
e atio.

Cleaning Up

Wash cancrete dust ento designated dirt arcas, not
down driveways or inta the street ar sterm draing.
Véashout concrsie mixers and equipment in specified
washeol areas, where water can flew into a
containment pond. Cement washwater canba recycled
by pumping it back into cement mixers for reuse.
Never disposs of esment washoul inlo driveways,
sireels, autiers, storm dralng or drainage ditchas.

During Construction

Schedule excavation and grading during dry weathor,
Prevent mortar and cement from entering tha street
andl storm draing by placing erosion contrals. Setup
simgll mixers enlarps or drap claths, for easy claanup
of dabris. Never bury waste material. Recycle or
disposa of it as hazardous waste,




iny
Schedule sxcavation and grading work during dry
weather. Develop and imglement erosian and sediment
control plans for sxcaveded embaniaments, Cover axpased
stockpies of sel, sand or gravel snd sicavabsd maberia)
wilhmpiutic sheeting, protected frem rain, wind and
runaff,

and recycle braken up pavement
For reeyeling (nformation, call (308) 368-8401,

Asphall, saw-cut siurry and excavatad materials from road paving, surfacing and pavement removal often maka
thair way into the San Bernardino County storm drain system and do not get treated befors reaching the Santa

Ana Rivsr, This poflutes our drinking water and contaminates waterways, making them unsafa for peaple and

During Canstruction
Caower cateh basins and maintsnance holes when
applying seal coat, siurry seal or fog ssal, Uss
check dams, ditches ar berms around excavations,
and avald over applying water far dust controf.
Never wash oxcess materials from sxposed
aggregats or conerats inte the strest, gutter or
a sterm drain,

Asphait & Concrate Removal
Bamicads sterm drain openings during savw-catting,
ot 2 crushing conysany.

cal 911,

To rapert illegal dumping or for mers information
on stormveater pafhutian prevantion, cail

1(800) CLEANUP

www.1800cleanup.org

wildiife. Follow thess best management practices o pravent poflution and protect publie heafth.

| vahicien sad oquipment af 8
single location onesits, wway from bhe stzoat, gutisr
il storm deaing. Perform major aquipmant repaics
and washings off-site. Inspect vehicles and

Haintain 9 1o

equipment fraquently for leaks, and pravent leais
fram stored vehicles by draining gas, hydraufic
gil, transmissisn, brake and radiator fluids,

Ciaaning & Preventing Spllis

Be ready for spiils by preparing and using spilf containment and cleanap kits
that Include safety equipment and dry cleanup materials such as kithy litter
or sawdust, Swreep up dry spifls, instsad of hosing. Prevent spills from paver
machinas by using drip pans, or by placing absarbent materfals like claths
or rags under the machines when not in use, To report serious spllls,
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Use water-hased peints whenever possible. They are
(ess toxic than oll-based painis and easier ts clean
up. Look For preduets iabaled Yatax” ar leans with
water”

« &,’i .
Paint Remavai
Swieep up paint stripping residue, chips and duat

instead of heaing into the street and dispess af them

safely at a hausshold hazardous waste collsviion
facility. Calt [800) CLEANUP far
the facility in your ares,

Exterior Paint
Hemova
When stripging o cleandng
builging sxteriers with high-
fressirs water, block nsarhy
storm draing and divert
washwatar snie a desipnated
dirt area. Ask yaur focal
wasiewalsr {rsatmsat
guthurity if you 2an esiloci
buitding cleaning water and
diseharge it o the sewer,

Paints, selventc, adhesives and sther foxic chemizals used in painting uften make thair way inta the
San Bernarding Sounty stozm drain system and do niot gel trsated hefore reaching the Santa Ana
River. This poliufes our drinking waler and confaminalae watsrways, making them unsafs for peopls
ang wildlife. Follow thess simple tips [o graveal pollyton aad protect our health.

Naver clean brushas or rinss paint coatainers in
the slregt, gufler or near a storm drain, Clean water-
based paints in the sink. Clean oil-based paints with
thinnsr, which ean bie reused by putiing it ina jar
ta settle out the paini particles and then pouring
off the elear liquid for future use. Wrap drisd paint
vosidue in newspaper and dispose of it in the trash.

Paint

Recyele Isftover paiat af g household hazardous
waste seltestion facility, save it for touch uj or
oive i ta semanne whe ¢an use i, like 4 thasfra
group, schael, slfy or cummunily arganization.

Recycling




¥ard waste and household toxics like paints and pesticides often make their way Into the San
Barnardino Sounly storm drain system and do not get treated befora reaching the Santa Ana River.
This poliutas awr drinking water and contaminates waterways, making them unsafe for pecpls and
wildlife. Follow these simple tips to prevent pollution and proteel your health,

N L m@:‘iﬂm a3t

Racycis Household Hazardous Wasle  Olsposing of Yerd West
Househeld products like paint, pesticides, solvents  Recycle leaves, grass cliopings and ather yard wasle,
and cleaners ars too dangerous te dumg and too instead of hlowing, swesping er hiasing into the
toxie to trash, Take them e be reeycled at a sireet, Try grasseycling, leaving grass clippings on
cenveniant household hezardous waste your lawn instead of using a grass catcher. The

cekpction facility Call (B0B] CLEANUP clippings act as a natural fertilizer, and because

Tor the favility in your srea, graes Is mostly water, it alsa irrigates your lawn,
conserving water.

Pianting In the Yard

Praduce less yard waste and save
water by planting low maintenance,
drought-taterant traes and shrubs.
Using deip irrigation, seaksr hozes
o micre-spray systems far flswer
bads s vepetation can alse hslp
reduce yeur waler biff and prevent
tunaff,

Ya rapurt ifogel duesping o7 far more infarmation ;1-;
on stormwatsr poilation pravackion, sl

1(800) CLEANUP

www.1800cieanup.org

Use Fartilizars & Pesticides Safely
Fertilizers and pesticides are often carried inta
the starm drain system by sprinkler runoff. Try
using organic or non-taxic alternatives. If yeu
use chamical fertilizers or pesticides, avoid
applying near curbs and driveways aad never
apply before a rain,

Use Water Wisely

Cut your waler costs and prevork runoff by cantralling
the amount of water and direction of sprinklers. The
average lawn needs about an inch of water a week,
ineluding rainfall, or 10 to 20 minutes of watering.
A half-nch per week is anough for fall and spring.
Sprinklers should be on long enough to aflow water
to soak inta the ground but nat so fong as to cause
runaff,

vi‘-:;i
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RESTAURANT

Recyel
Dil and gral
the ysliow pat
{803] 386-840
pour off pr greas
& parking ol or §
and centained. Ko
maintaingd t2 prevent
and kesp ragerds 0

&L

i & Greuss
astes can be racyoled, Lok in
8 lur rendsring campanies, o oal!
N flisposal information. Do
Wl simks, fiour drains or onts
¥ Keep grease bins cavered
ur grease intercapior
er overfigws or huekips
ase waste hauting,

Vel

STORMWATER

Fr wasts, grease, cleaning fluids, mop water and trash from restaurant ugerations often maks their way
i the Sas Bernardino Courty sterra drain systery, and do not get treated before reaching the Santa Ang
Hiver. This pollutes sur drinking water and contaminates waterways, making them vnsafe for panpie and
wildlite, Follow these best management peactices to pravent pellution snd protect public health,

Dumpstsy Arsas

Keap dumpster lids closed and the arsas around
them clean. Do not fill with liquid waste or hose
tham out. Call your trash hauler to replace any
dumpsters that ara damaged or leak.

ng Spike
Giean food spils in fvading and
trash areas by using shsorbant
materialy and swaaping then
wmenping, and discharge map
water into the sewer through &
gregse interceptor. Have spill
sentainmant and clsanup kits
availabie, Ta repert serious toxic
spilts, oal 811,

To repart ilegal dumping or for more infermation on
storprwegter poliution prevention, oai

1(800) CLEANUP

www.1800cleanup.erg

Cleaning & Mainunance

Clean squipmant, floor inats, filters aud garbage
cans in & mop sink, wash rack or floer drain
conngctad to the sawer through a grease trap,
Dsn't wash them or pour wash water in 4 parking
fat, allay, sidewalk or strest. Swesp outside areas
and put the debris in the garbage, instead of
swaeping or hosing it into the parking lot or straet.

Handling Texic Chemicals

Qlisposa of all upwanted toxies materials lika
cleaners, solvents and detergents through a
hazartous waste haufer. These itams are nat frash.
For infarmation an hazardeus waste pickup, call
{909) 386-8401. Use non-toxic cleaning products
whenever possible.
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| e Jasechos 08 comids, grasa, fiquidss de limeza, agua
. i 4 | . ’ ‘ nS g :
1E UESAl AURANII

tel trapiador y basura de ua restaurant acatran gor
{legar 2 Ins dranajes del Candado de San Burnacding v

terminande en &l rig de Santa Ana. Para pravenky esta contaminacién v pratefsy [a salud publica,
siga astas practicas.

B Aceits & Grasa Areas o Basurs iimpiands & Mantenimisnto
£] aveite y 908a 56 pusden reciclar Buscaen  Mantsn ol bota debaswa camada y of &ea dethssursro  Limpia los tapates de piss, los filkros y los botes
ias paginas algillas compafias de raciclaje o limpia. No lo llenes con desechos Hquidos ni utilices  de basura en sl contenedar para trapeadores,
flama g! [309) JRERANT para Informacidn, No los  [a mangusera para lavario, Lisma al transportader e~ {avave, 0 en (a coladera aprupiade qus legue al
tires an ips |RQMeros, ias voladeras, )  basuraparareemplasar fos botes debasuraqueesten  drsnaje. o los faves en el estacianamianto, los
astacignamiento la valie. Manten fos  dailades. callejones, an fa bangesta o en la calls. Barre el

araa de afuara y pan todo en la basura, &n ves de
defarlo an ta hanqueta o &n la cafle.

recipientes de grafeuviertos ¥ guardados,

Usa métodos secos para limpiar

derrames flama al 311,

fos derrames, barriendoy usandd  panajando Quimics Texicos

tiera para desechos d8 gato, K0 Deposita jos deseshos toxices come fimpiadares,
uses 4 mangusra para limpiar i solyantas, datergentes a un bote para toxicss.
derrames. Manten un kIt 48 Egtog ng gon hasura. Para mas Informacitn sabra
hm{lilm da. derramamientos en desechos ’muqms‘m’ llama al mﬂ] 366-8401. Usa
tu negocio. Para reportar  productas de limplsza que no sean taxicas.

Para repartar actividadas degates u obtener mds
informacidn de la prevencion de contaminaidn lamar al

1(800) CLEANUP

www.1800cleanup.org
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Flimea tes axavaciones frabafo de jprdineris durante
ef chima secu Dasarrofle & implementa planas de
grbancamiaskes 46 confrol ds sedimentn y sxcavanioiies,
Dusbrs mantones de fens, prava ¥ alros materiales oo
o plastics para preteferiog de & s, aie v desagiie.

! MBMi DE Mlm AS & PAVIMETO

Asfallo, mezels y matariales de excavacionas del pavimento acaban por legar a los drenajes del Condedo de
San Bemardino y terminando en el Rio de Santa Ana. Esto conteming el agua que lomemes, haciandola pefigorsa
parala usmayla vida salvaje. Sigtmstas prwhcas para prevenir la conterninacidn y protejer le satud publica.

Biirants Construceion

Gubre los Iavados y da mentenimisnto a los hoyas al
aplicar selladure o mazcle. Revisa las areas da
excavationes, y evita pasarte s sgua psra provesnir
polvadisra, Nunca laves los materialss fanos de conereto
en la calle, drenajes o an ol desogls.

Remoulenios Asfalte & Cencrete
Bloquea slrededlor de los drenajes cuendo estes usands
las maguinas de sierra, tambien racicle tedo el
pavimento rolo on la compaitia demolidsra. Pera més
infermacidn llama al (309) 386-8401,

Mantsnimlanta ds Vehiculas &
Harramisnias

Has ¢l mantenimianto v carga de vahiculos sn el
mismo fugar, lejos de la callz, las alcanterillas y los
tirenajes. Inspesciona los vehicules y el equipe da
cualquier goteadura y avila goteaturas de autos que
no 88 usan vasisndoles la gaseling, acsite de
trangmision, frenos y liquides del rediader.

Limplands & Previniendo Dervames

Mentente sizmpra praparado para cualquier derrame, usa siempre fas hemramigntas
g seguridad al igual qus materialss como, tierra pera dasechus de gelo 6 sserin
Barra o8 derrames en ves da lavarfos con la manguera. Previsne los derrames
s lag maguinas usands enbudos o colocanto garvas para absorver cuslquisy
liguido. Para reportar derrames ama al 911,




Usa pinfuras de agus cuando sza posible. Son rmenos
toxicas qua fes pinturas de aceite y mas faciles pera
[imypiar. Busca los productos “latex” er ‘tleans with
wiater’,

Pintura, salventes y otres quimicos peligrosos que se usan al piniar acaban

p ‘ N l l”' A por llegar @ los drenajes del Condado de San Bernardino y terminando en
VP4 gl Rio de Santa Ana. Esto contamina el agua que tomamos, haciendola
weligorsa para la gente y la vida salvaje. Sigue estas practicas para prevenir la contaminacién y

protajer la salud publica.

Ramoviowds Pinthrs
esidugs da pinture, natg de giature ¥ pinluras
s santingen plosw sak peligiosas, Darsslus
&% ves dg Javarlos ean Je manguera y desashatos
ef unlugar de coleosidn e
desetias peilgroses.

Lama el {0081 CLEAKHP
fRY3 UG $GHET 8A 10 3Ya,

Bamouiends Philura

en Enteriores
Al despinar o flavar exlerionss
Ug fos eniifiios cen 2gun da
alta presifn hisgees fug
deendias ¢areangs ¥ desvia
¢ dssapbie, Fragynts s
agtoridades si pacdes
desccharta on tas ddeentailas.

Limpiando Philura

Nunca laves las bruchas ni los contenedores de
pintura en la calle, celaderas o desagfles. Las de
pintura de agus limpislas en af labave y las de
pintura de sceite con thiner, y vuelvelas a guardar
e un frasco, para un uso futers. Envuelve los
sesiiluns e ginlura en 1w pestsdion y tiales a s
Hasira.

Reciclamdo Pintura

Recicia la pintura que sobra an un luger da coleecidn
de materiales peligrosos, guardsta para re-{eques
or regalele a slguien que la use, coma 8 ¢n teatro,
& la escusla, una oraganizacion de la ciudad o de
ls comunidad.




EXCAVATION & GRADING OPERATIONS

Sediment, cement wash, asphalt, and motor oil from soil excavation and
grading operations often make their way into the San

) ‘=\ . Bernardino County storm drain system and DO
ﬂ_:_-‘-__-lL f NOT GEI TREATED before reaching the
S — i Santa Ana River. These wastes poliute our

_ - P
ey -~ drinking water, and make our waters unhealthy

and unsafe for people and wildiife.
Follow these practices to help prevent stormwater pollution...

Erosion Prevention... Equipment Maintenance...
Reduce erosion by avuiding excavation or grading Maintain  alt vehicles and
activities durmg wel weather, and by planiing equipment by inspecting them

(" ”\Esmporary vegetation on siopes frequently for leaks. Also,
ww) where construction is not conduct maintenance and
" immediately planned. Plant refueling at one focation --
permanent vegetation as soon as possible, once away from storm drains, and
excavation and grading acfivities are complets. perform major equipment repairs and washings off
Diversion dikes can be constructed to channel runcft site. Finally, use gravel approaches whare truck traffic
arcund the site; channels can be lined with grass or is frequent to reduce soil compaction and limit the
roughened gavament o reduce runoff velocity. For tracking of sediment into the streets.
information on erosion control, call 799-7407. 7
: ] Spills...
General Business Practices... —
Cover exposed piles of soil and other construction e accldental e by - .a b funnel‘
. i when draining or pouring fluids. Be ready fot
materials with plastic sheeting to prevent contact with unexpectad spills by preparing and using easy to find

rain water,
spilt containmant and cleanup kits,

RGC}’C”"Q ‘l p- ® Kits should include safety equipmant

’. Recycle broken asphalt, concrete, wood, v and cleanup materials such as kifty
and aleared vegetation whenever litter, sawdust or commeal. Furthermare,

' ) passibla. Unrecyclable materfals prevent leaks from stored vehicles by draining ges,
- ’ must ba taken o an appropriate hydrautlic oil, and transimission, brake & radiator ftuid.

REMEMBER: Never hose down dirty surfages. To

landfill or disposed of as hazardous waste. For
raport serious spifls, calf 1-800-33.TOXIC,

recycling or disposal informetion, call 356-8401,

S

For more information, call your city’s stormwater reprasentative




FRESH CONCRETE & MORTAR APPLICATION

Cement, cement wash, gravel, asphalt, solvents, and
motor oil from fresh concrete and mortar activities
' often make their way into the San Bernardino County

—storrr drain system and DO NOT GET TREATED
» before reaching the Santa Ana River. These wastes

e W poliute our drinking water, and make our waters

unhealthy and unsafe for people and wildlife.

Foliow these practices to help prevent stormwater pollution...

General Business Practices...

Schedule excavation and grading work during dry
weather, and in case it rains, ,c““ A \

prevent materials from contacting W
stormwater by storing them under g

cover, Also, secure open bags of cement to keep
wind-biown cemant powder away from strests, gutters
and storm drains.

During Construction... 'I

Prevent mortar and cement from entering the storm
drains by placing eresion controls
(ie.,, berms or temporary
vegetation} down-siope to
capture runoff. When
breaking up paving, be sure to
pick up all pieces and recycle
them at a crughing company;
small amounts of excess dry concrete,
grout and mortar caa be disposed of in the trash.
Setup small mixers on tarps or heavy drop cloths to
allow for sasy cleanup of debris. REMEMBER:
Never bury waste material -- recycle or dispose of it
és hazardous waste. Call 386-8401 for recycling
and disposal information,

-~ ;
r.:'i?...‘

Far mars infarmation, call your city’s stormwater represantative

\Handling Materials & Wastes...

Minimize wastes when ordering matsrials by ordering
only the amounts needed to complete ’.
the job. Whenever possible, use

recycled or recyclable materials. ’ ‘
Recycle broken asphalt, concrete,

wood, and cleared vegetation. Unrecyciable matenaﬁs
must be taken {0 an appropriate landfill or dispossd

of as hazardous waste. For recycling and disposal
informabion, call 386-8401.

Cleaning up...

When cleaning up after drveway or sidewalk
construction, wash concrete dust onto designated dirt
areas, not down the driveway or into the street orstorm
drain. Also, wash out concrete mixers and equipment
only in specified wash-out areas, where the water
flows into containment ponds. Cemant washwaler
can be recycied by pumping it back into cament mixers
for reuse. REMEMBER: Never dispose
of cement washout into
drivaways, streets,
guttars, stom drains o
drainage diiches.




GENERAL CONSTRUCTION

Soil, cement wash, asphalt and motor oil from
construction sites ofter make their way into the
San Bernardino County storm drain system

and DO NOT GET TREATED before reaching
the Santa Ana River.
our drinking water, and make our waters
unhealthy and unsafe for people and wildlife.

These wastes pollute

Follow these practices to help prevent stormwater pollution...

General Business Practices...

Cover exposed piles of soil and other construction
materials with piastic sheeting to prevent contact
with rain water,

Erosion Prevention..

Reduce erosion by svoiding excavation or grading
activities during wet weather, and by planting

(.A'.'. > -, temporary vegetation on
e "™ siopss where

construction is  not

immadiately pianned.

Piant permanent vegetation

as soon as possible, once excavation and grading

activities arg complete. Diversion dikes can be

constructed to channel runoff around the site:

channels can be lined with grass or roughened

pavement to reduce runoff velocity. For information
on erusion control, cail 7959-7407,

r i Equipment Maintenance... T

Maintain all vehicles and equipment by Inspecting
them frequently for leaks. Also, conduct
maintenance and refueling at one location - away
from storm drains, and perform major equipment
repairs and washings off site.

ey

- ')w'- .l
| i

For more information, call your ¢ity's stormwater representative

Handling Materials & Waste...

Minimize wastes when ordering materials by
ordering only the amounts needed to complete the
job.,  Whenever possible, use recycled or
racyclable materials, Recycle broken asphait,
concrete, wood, and cleared vegetation
Unrecyclable materials must be iaken {0 an
appropriate fandfil or disposed of as hazardous
waste. For recycling and disposal information, call
388-8401.

[ Spills...

Avoid accidental spills by using a drp pan and
funnel when draining or pouring fluids. Be ready
for unexpected spills by preparing and using easy
to find spill containment and cleanup kits. Kits
should  inciude  safely
equipment and cleanup
matarials such as kitty
titter, sawdust  of
commeal. Furthermore,
provent leaks from stored

vehiclas Dy draining gas, hydraulic ofl, and
transmission, brake & radiator fluid. REMEMBER!
Never hose down dirty surfaces; instead, sweep
reguiarly. To report serious spilis, call 1.500-35-
TOXIC.

L 4




HOME & GARDEN

Yard waste and household foxics such as paints, solvents,
and pesticides often make their way into the San

: 'y Storm drain system and DO NOT
GE T TREATED before reaching the Santa Ana River,
These wastes pollute our drinking water and make our
waters unhealthy and unsafe for people and wildiife.

Follow these practices to help prevent stormwater pollution...
In Your Home... L Trimmin’ the Garden...

Household products such ag pamts pamt thinners, Decaying organic materials that enter our storm
drain cpeners, motor oil, drains, such as grass, leaves, yard clippings, and pat
wood polishes, wasts, will use up oxygen in nearby streams,
insecticides & herbicides, stressing aguatic life. Prevent siormwater
oven cleaners, and many potiution by not blowing, swaeping,
other general cleaners raking or hasing yard wasta into the

frequently get dumped on the ground, or into a gutter, streat, gutter, or storm drain.
street or storm drain. instead of poliuting our Alternatively, leave grass &
stormwaters, take these items ic a household clippings on your lawn after ¢ & -
hazardous mmm@mfﬂm&y‘ Call 1-800-0ILY- mowmg) or compost your - 7 )
CAT for a facility in your area. clippings and yard wasta. e =
Fertilizers and Pesticides... Pet waste shouid not be composted, but rather
disposed of in the trash o prevent the potential spread

Fartilizers and pesticides are often carried into our
storm drains by sprinkler runoff. To minimize

stermwater pollution, use vrganic or non-foxic [ Planting In The Yard

pasticidas and fortilizers as
# | directed, and keep them away from Produce iess yard waste and save watar by planting

ditches, gutters and storm drains. %Es.  kw maintenance trees and shrubs.
{  Store them in a covered area, off Aigo, conserve water and minimize
e the ground, to prevent contact unwantad runoff Dy using drip irri-
with water. For additional gardening questions, call gation, soaker hoses, or micre-
the San Bernardino Master Gardeners at 3872142, spray systems io water vegetation.

of diseases.

For more information, call your city’s stormwaier reprasentative




HOME REPAIR & REMODELIN

Paints, soivents, adhesives, dusts, sediments, pesticides and
household toxics commonly associated with home repair and
remodeling activities often make their way mto the San

Bernardino County storm d

TREATED before reaching the Santa Ana Rlver
wasles pollute our drinking water, and make our walers

unhealthy and unsafe for people and wildiife.

These

Follow these practices to help prevent stormwater pollution...

Household Hazardous Wastes. ..
i

Common househoid cleaners, paint products, and

- wallpaper & tile adhesives contain ioxic
Wf substances. Dispose of these products

properly. REMEMBER: Toxic wastes
should never enter the storm drain system. For
disposal information, call 1-800-OILY-CAl.

Construction...

Painting...

Keeap all construction debris away from the streat,
gutter and siorm drain, and if possible, schedule
grading and excavation projects for dry weather.
Cover excavated material and stockpiles of asphatt,

sand, atc. with plastic tarps, and prevent erosion by

planting tast-growing annual and perennial grasses,
which will shieid and bind the soil.

Landscape & Gardening...

Use fertllizers and pesticides as
diracted. Keep them away from
ditches, gutters and storm drains, and
store them in a covered area to prevent A5t
contact with rain water. Also, minimize runoff and
conserve water by using drip immgation, scaker hoses,
O micro-8pray systems. REMEMBER: Do not deposit
lgaves into the sireet, gutter, or storm drain,

For more information, call your city’s stosmwater representative

CLEANUP... Avoid cleaning brushes or rinsing paint
containers into a sireet, gutter, or storm drain. For
water-basad paints, “brush out” as much paini as
possible, and rinse in the sink. For oil- &
based paints, “brush out” as ':’X
much paint as possible, clean V1
with thinner, and then filter and f&:\h Py -4
reuse thinner or solvent,

REMOVAL... Paint stripping residus, chips & dust
from marine paints, and paints containing lead or
tributyl tin are hazardous wastes. Swaep them up
and call 1-80C-OiLY-CAT for disposal information.
RECYCLING... Recycle or rause leftover paint by
using if for touch-ups, or by giving it ic someone who
can us it, such as a theatre group, schoal, city or other
community organization, If you're unable to give it
away, contact 1-800-QILY-CAT for disposai
information,

Concrete & Masonry...
Store bags of cemant and plaster away from guiters
and storm drains, and under cover, protscted from
raintall, runoff and wind, REMEMBER: Never dispose
of cement washaut or concrate dust onto driveways,
streets, gutters or siorm drains.




PAINTING

Paints, solvents, adhesives, and toxic chemicals from
painfing operations often make their way into the San

Bernardino County storm drain system and DO NOT GET
TREATED before reaching the Santa Ana River. These
wastes pollute our drinking water, and make our waters
unhealthy and unsafe for people and wildlife.

Follow these practices to help prevent stormwater pollution...

General Business Practices... J

Keep all paint products and wastes away from the
sireet, gutier, and stom drains, Reuse paint thinner
by setting used thinner aside in a closad, labelad jar
to sattle out paint particies, and then pouring off the
clesr fiquid for future use. Wrap dried paint residue
i newspaper and dispose of it in the trash.

Water-Based Paints...

Purchase water-based paints whenever possibie.
Look for products labeled “latex” or “ciean up with
waier”

rﬁécyc(q or Reuse Paints... ]

et At i bl . o A e Skt 8 . e 1 e 4 S A s e Mt el b

Recycle/reuse laftover paint by using it ”
for tauch-ups, or by giving it to someone ' <
who can usa it, such as a theatrs group, @ @
school, ¢ity or other community organization. If you'rs
unable to give it away, contact 386-8401 for
information on hazardous waste pick-up.

s .
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For more information, call your city's stormwater representative

Paint Cleanup...

_ Avoid cleaning brushes and
. rinsing paint containers in &
| sireet, gutier, or storm drain. For
water-based paints, “brush out”
i as much paint as possible and
and rinse in the sink. For cil-based paints, “brugh
out” ag much paini as possible, clean with Hinner,
and then filter and reuse thinner or soivent.

Pa_int Removal...

Chemical paint stripping residue, chips & dust from
marine paints, and paints containing lead or tributyl
tin are hazardous wastes. For disposal /.
information, call 386-8401. o
Also, when stripping or
cleaning building exteriors
with high-pressure water, 4
block storm drains and divert the washwater onto &
designated dirt area, Check with your tocal
wastewater treatment authority to find outif you can
coltect building cleaning water and discharge tto the

SQWET,

\d
e~ .
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ROADWORK & PAVING

Asphalt saw-cut siurry, and excavated materials from Road paving, surfacing

and pavement removal operations often make their way into

“the San Bemardino County storm drain system and DO NOT
. GET TREATED before reaching the Santa Ana River.
These wastes pollute our drinking water, and make our
waters unhealthy and unsafre for people and wildlife.

Follow these practices to help prevent stormwater poliution...

[ During Construction...

Cover catch basing and maintenance holes when
applying seal coat, slurry seal, fog seal, etc. Use
check dams, diiches or barms around excavations,
and avoid over-application of water for dust control.
REMEMBER: Never wash excess materials from
exposed aggregate or concrete into a street, gutter,
or storm drain; coliect and recycle them.

[{Isphalt & Concrete Removal...

"y Barricade storm drain openings during
saw-cutting, and after breaking up
paving, be sure to remove all chunks
and piaces and recycie them at a
crushing company. For recycling
information, cali 386-8401,

Equipmént Maintenance... J

Maintain ail vehicies and equipment by inspecting
them frequently for leaks. Also, conduct maintenance
and refusling at one location - away from storm
drains, and perdorm major equipment repairs and
washings off site.

Ry
P H“I

For more infarmation, call your city’s stormwater representative

| A

Be raady for unexpected spilis by preparing and using
spifl containment and cleanup kits! Kits should include
safety aquipment and

cieanup materials such as
™ ity fitter, sawdust or

cornmeal. Prevent drips
from paver machinss by
catching fluics with drip pans or by placing absorbent
material (cloth, rags, aic....) underneath the machines
when they’'re not in use. To raport serious spills, calt
1-800-33-TOXIC,

General Business Practices...

Schedule excavation and grading wark during dry

weather, and develop and implement arosion and

sediment controi plans for

excavated embankmants. in

W 2 case it raing, cover

“ }—- o axposed piles of

soil and other

construction matenals with plastic sheeting to prevent
cantact with rain water.
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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.

Qi

Pablo Montes Jr.
Project Engineer

(Cnft s

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
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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.

SOUTHERN Phelan 20 Industrial Building — Hesperia, CA
? CALIFORNIA Project No. 23G131-1
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Pavements

ASPHALT PAVEMENTS (R=40)

Thickness (inches)

Material Auto Parking and Truck Traffic
aterials Auto Drive Lanes
(TI = 4.0 to 5.0) TI=6.0 TI1=7.0 TI=8.0 TI=9.0
Asphalt Concrete 3 3% 4 5 52
Aggregate Base 4 6 7 8 10
Compacted Subgrade 12 12 12 12 12
PORTLAND CEMENT CONCRETE PAVEMENTS (R=40)
Thickness (inches)
Materials A#ﬁi If?r(:al;:’?cht Truck Traffic
(TI = 6.0) T1=7.0 TI=8.0 TI=9.0
PCC 5 52 62 8
Compacted Subgrade
(95% minimum compaction) 12 12 12 12

SOUTHERN
CALIFORNIA

! = GEOTECHNICAL
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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.

SOUTHERN Phelan 20 Industrial Building — Hesperia, CA
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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.

SOUTHERN Phelan 20 Industrial Building — Hesperia, CA
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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.

SOUTHERN 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.
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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 Minimum Chlorides Nitrates Sulfides Redox
P Resistivity pH TR e == Potential
Identification (ohm-cm) (mg/kqg) (mg/kqg) (ma/kag) _[mV]
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.

SOUTHERN Phelan 20 Industrial Building — Hesperia, CA
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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 Eg.
(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.

SOUTHERN Phelan 20 Industrial Building — Hesperia, CA
S Project No. 23G131-1
CALIFORNIA Page 16

GEOTECHNICAL

v



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 5
Fluid Pressure: (2h:1v backfill) 63 Ibs/ft
At-Rest Condition ;
(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)
Material Auto Parking and Truck Traffic
atenais 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 Aitrzsc El}?al%:"igcht Truck Traffic
(TI = 6.0) TI=7.0 TI = 8.0 TI =9.0
PCC 5 5% 62 8
(955: rr?wipna:ﬁ"tﬁ?nscﬂﬁ;aacclﬁon) 12 12 12 12

SOUTHERN Phelan 20 Industrial Building — Hesperia, CA
VLI Project No. 23G131-1
CALIFORNIA Page 23

GEOTECHNICAL

v



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.

SOUTHERN Phelan 20 Industrial Building — Hesperia, CA
S Project No. 23G131-1
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GEOTECHNICAL LEGEND
@~ APPROXIMATE BORING LOCATION

NOTE: CONCEPTUAL SITE PLAN PROVIDED BY RGA, OFFICE OF
ARCHITECTURAL DESIGN

BORING LOCATION PLAN
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BORING LOG LEGEND

SAMPLE TYPE e SAMPLE DESCRIPTION

GRAPHICAL

AUGER

SAMPLE COLLECTED FROM AUGER CUTTINGS, NO FIELD
MEASUREMENT OF SOIL STRENGTH. (DISTURBED)

CORE

ROCK CORE SAMPLE: TYPICALLY TAKEN WITH A
DIAMOND-TIPPED CORE BARREL. TYPICALLY USED
ONLY IN HIGHLY CONSOLIDATED BEDROCK.

GRAB

SOIL SAMPLE TAKEN WITH NO SPECIALIZED
EQUIPMENT, SUCH AS FROM A STOCKPILE OR THE
GROUND SURFACE. (DISTURBED)

CS

CALIFORNIA SAMPLER: 2-1/2 INCH 1.D. SPLIT BARREL
SAMPLER, LINED WITH 1-INCH HIGH BRASS RINGS.
DRIVEN WITH SPT HAMMER. (RELATIVELY
UNDISTURBED)

NSR

NO RECOVERY: THE SAMPLING ATTEMPT DID NOT

SPT

RESULT IN RECOVERY OF ANY SIGNIFICANT SOIL OR
STANDARD PENETRATION TEST: SAMPLER IS A 1.4
INCH INSIDE DIAMETER SPLIT BARREL, DRIVEN 18

ROCK MATERIAL.
INCHES WITH THE SPT HAMMER. (DISTURBED)

SH

VANE

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.

COLUMN DESCRIPTIONS

DEPTH:
SAMPLE:
BLOW COUNT:

POCKET PEN.:

GRAPHIC LOG:

DRY DENSITY:
MOISTURE CONTENT:
LIQUID LIMIT:
PLASTIC LIMIT:
PASSING #200 SIEVE:
UNCONFINED SHEAR:

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 SYMBOLS TYPICAL
GRAPH | LETTER DESCRIPTIONS
CLEAN WELL-GRADED GRAVELS, GRAVEL -
SAND MIXTURES, LITTLE OR NO
GRAVEL GRAVELS FINES
AND
RAVELLY
G SOILS POORLY-GRADED GRAVELS,
(LITTLEORNOFINES) D5 o~ 0N GP GRAVEL - SAND MIXTURES, LITTLE
OOQOQQ OR NO FINES
o o
COARSE O\éOJQO JSOU
GRAINED GRAVELS WITH KLk GM SILTY GRAVELS, GRAVEL - SAND -
SOILS MORE THAN 50% FINES o 0~ SILT MIXTURES
OF COARSE QD P
FRACTION ¢Q}° Y
RETAINED ON NO.
4 SIEVE (APPRECIABLE %J GC CLAYEY GRAVELS, GRAVEL - SAND -
AMOUNT OF FINES) CLAY MIXTURES
e WELL-GRADED SANDS, GRAVELLY
CLEAN SANDS [zl SW ’
MORE THAN 50% SAND ssririeinieirinied SANDS, LITTLE OR NO FINES
OF MATERIAL IS AND et
LARGER THAN -
NO. 200 SIEVE SSAOI\:Eg POORLY-GRADED SANDS,
SIZE (LITTLE OR NO FINES) SP GRAVELLY SAND, LITTLE OR NO
' FINES
SANDS WITH SM SILTY SANDS, SAND - SILT
MORE THAN 50% FINES MIXTURES
OF COARSE
FRACTION
PASSING ON NO.
4 SIEVE (APPRECIABLE e CLAYEY SANDS, SAND - CLAY
AMOUNT OF FINES) MIXTURES
INORGANIC SILTS AND VERY FINE
ML SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY
SILTS INORGANIC CLAYS OF LOW TO
FINE AND LIQUID LIMIT CL MEDIUM PLASTICITY, GRAVELLY
LESS THAN 50 CLAYS, SANDY CLAYS, SILTY CLAYS,
GRAINED CLAYS LEAN CLAYS
SOILS L2
= — o oL ORGANIC SILTS AND ORGANIC
- — — SILTY CLAYS OF LOW PLASTICITY
MORE THAN 50% INORGANIC SILTS, MICACEOUS OR
OF MATERIAL IS MH DIATOMACEOUS FINE SAND OR
SMALLER THAN SILTY SOILS
NO. 200 SIEVE
SIZE SILTS 7
AND LIQUID LIMIT / CH INORGANIC CLAYS OF HIGH
CLAYS GREATER THAN 50 / PLASTICITY
uuuuuuu&é
OH ORGANIC CLAYS OF MEDIUM TO
HIGH PLASTICITY, ORGANIC SILTS
NANAANANANANANAN]
R VENUSNYAR PEAT, HUMUS, SWAMP SOILS WITH
HIGHLY ORGANIC SOILS 6 ol iy ) PT HIGH ORGANIC CONTENTS

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS




TBL 23G131-1.GPJ SOCALGEO.GDT 5/23/23

SOUTHERN BORING NO.
CALIFORNIA B-1
v GEOTECHNICAL

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
[= E |z Q > < SIS
W z (@] = I = = n
ww 2 |a | 2 DESCRIPTION R wl = E
[T (@] @) Z o o=>o pd
Elwl 8|k o 5 |52 O =z G
E L 2 (X~ O O~BElIZE- | hEla?|<E
o |S| o |oL é >'6_ZD_<_V38(DZ =
wi|<| o |0® . xP|12Q|C=2 |32 (<8 |XQ o
QO |lo|o|dk| o SURFACE ELEVATION: --- MSL GL|=0|35|a5|ax |00 &)
o] ALLUVIUM: Brown Silty fine to medium Sand, little coarse
Sand, trace fine Gravel, trace fine root fibers, very loose to
5 loose-damp 15| 6
13 C T 1115| 5
5 -j.‘j'_ Light Brown Silty fine to coarse Sand, trace to little fine Gravel, | ] ]
17 +2]4%  medium dense-dry 2 Disturbed
st Sample
sestldil OLDER ALLUVIUM: Light Red Brown Silty fine to coarse l
50/5" .214%| Sand, trace fine Gravel, trace Clay, medium dense to very 109 | 3
to2t]d} dense-dry to damp 1
25 1114 1
10 2 g 1 i
X 42 lifl @ 13% feet, trace to little Clay ] 4
15 - RSN § i
35 3
20 tE i |
39 Mt g | 3
Boring Terminated at 25 feet

TEST BORING LOG PLATE B-1



TBL 23G131-1.GPJ SOCALGEO.GDT 5/23/23

SOUTHERN BORING NO.
CALIFORNIA B-2
v GEOTECHNICAL
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 Elz | 9 > Q SIS
fu z 3 E |8 o2 »
ww 2 |a | 2 DESCRIPTION R wl = E
T O %) Z | oo bd
Clyl 81| o 5 |52 O =z ]
ElZ| = (X~ O o~BElZ-h-ln?|<E =
o |[S| o |ok é >518Z212s|<=|0w8|@Zz =
wl<| 2 |0o®¥ ) xP|12Q|C=2 |32 (<8 |XQ o}
QO |lo|o|dk| o SURFACE ELEVATION: --- MSL GL|=0|35|a5|ax |00 o
o] ALLUVIUM: Brown Silty fine to medium Sand, little coarse
Sand, trace fine to coarse Gravel, loose-damp
8 119| 5
12 1] @ 3 feet, Light Brown, trace Clay 1118 6
5 ‘_ Light Brown Silty fine to coarse Sand, trace fine Gravel, ]
15 .*+14°%%| medium dense-dry to damp 116 | 3
[l OLDER ALLUVIUM: Light Red Brown Silty fine Sand, little |
26 “F4-1  medium Sand, trace Clay, medium dense-damp 120 | 5
+ @ 7 feet, Light Red Brown, trace Clay
27 A 1121 3
10 RN 1
Red Brown Silty fine to coarse Sand, trace fine Gravel, trace
] «t+14%L  to little Clay, medium dense to dense-damp
X 27 ol 5
15 e 1dd)- 1
30 Ray i 4
20
Boring Terminated at 20 feet



SOUTHERN BORING NO.

CALIFORNIA B-3
v GEOTECHNICAL

TBL 23G131-1.GPJ SOCALGEO.GDT 5/23/23

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
[= E |z Q > < SIS
W z (@] = I = = )
ww 2 |a | 2 DESCRIPTION o |w W E
w Q S) Zz |xE =lobB z
g T N RS I = 5 |52 o |[Qu|l==z &
ElZ| = (X~ O o~BElZ-h-ln?|<E =
o |S| o |oL é >EI=Z|2=s|(g=s |88z =
W <l 2 |ow ) xQ|90(|C=2|53=|<Q|x0 Q
Q|lo|o|dakt| o SURFACE ELEVATION: --- MSL GL|=0|35|a5|ax |00 &)

ALLUVIUM: Dark Brown Silty fine Sand, little medium to
coarse Sand, trace fine Gravel, trace fine root fibers, very
loose to loose-damp

OLDER ALLUVIUM: Light Red Brown Silty fine to medium |
Sand, little coarse Sand, trace Clay, trace to little fine Gravel, 3
medium dense to dense-damp 1

31

XTI T

39

10

26

-
(4]

Boring Terminated at 15 feet

TEST BORING LOG PLATE B-3



TBL 23G131-1.GPJ SOCALGEO.GDT 5/23/23

SOUTHERN BORING NO.
CALIFORNIA B-4
v GEOTECHNICAL
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 Elz | 9 > Q SIS
w Z S = & ol = %)
o 2 |a | 2 DESCRIPTION R wl = E
T O %) Z | oo bd
~ | w O |+ = G 52 O wi==2 &
E ol =2 (X~ o~ SCEIE- b= <K
o |S| o |oL é >'6_ZD_<_V38(DZ =
wl<| 2 |o@ : x| 20|92 02 |<]§[xO Q
Q|lo|o|dakt| o SURFACE ELEVATION: --- MSL GL|=0|35|a5|ax |00 &)
1ol ALLUVIUM: Dark Brown Silty fine Sand, little medium to
: coarse Sand, trace Clay, trace fine root fibers, loose to J
14 medium dense-damp 125 | 7
24 :3: 1 @ 3 feet, trace fine Gravel 1123 8
5 ‘_ Light Brown Silty fine to coarse Sand, trace to little fine Gravel, | i
25 .*+14°%%| medium dense-dry to damp 15| 4
23 1115 2
15 e |12 3
10 st . i
03 OLDER ALLUVIUM: Red Brown Silty fine to medium Sand,
] trace Clay, trace to little coarse Sand, trace fine to coarse
Gravel, medium dense-damp
X 18 7
15 . 1
26 7
26
Boring Terminated at 20 feet



BORING NO.

TBL 23G131-1.GPJ SOCALGEO.GDT 5/23/23

SOUTHERN
CALIFORNIA B-5
v GEOTECHNICAL
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
[= E |z Q > < SIS
w Z S = & wil %)
ww 2 |a | 2 DESCRIPTION R wl = E
[T (@] @) Z o o=>o pd
Elwl 8|k o 5 |52 O =z G
ElZ| = (X~ O o~BElZ-h-ln?|<E =
o |S| o |oL é >'6_ZD_<_V38(DZ =
wi|<| o3 |0o9® ) xPICQIC2|JZ2|<8|KQ o)
QO |lo|o|dk| o SURFACE ELEVATION: --- MSL GL|=0|35|a5|ax |00 &)
o1l ALLUVIUM: Dark Brown Silty fine to medium Sand, trace
: coarse Sand, trace fine Gravel, trace fine root fibers, very
X 3 loose-damp to moist 7
J4| Light Red Brown Silty fine to coarse Sand, trace fine Gravel,
X 8 <2 14%L  loose-dry to damp 3
5 - Geridd |
X 8 s 3
~or [l 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 1
32 7
Boring Terminated at 15 feet



TBL 23G131-1.GPJ SOCALGEO.GDT 5/23/23

SOUTHERN BORING NO.
CALIFORNIA B-6
v GEOTECHNICAL
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
= Elz | 9 > Q SIS
w Z S = & ol = %)
L 3l |2 DESCRIPTION R S P E
= - |2 z x> o |%w|8z z
O b2 2 (z¥|Z= w
T |2 L I PWUla |E |Z25|2W =
E ol =z |~ O~GhE|S- |- l0?|(<E
o |S| o |oL é >'6_ZD_<_V38(DZ =
wi|<| o3 |0o9® ) xPICQIC2|JZ2|<8|KQ O
QO |lo|o|dk| o SURFACE ELEVATION: --- MSL GL|=0|35|a5|ax |00 &)
o1l ALLUVIUM: Dark Brown Silty fine to medium Sand, trace
coarse Sand, trace fine Gravel, trace fine root fibers, J
8 loose-damp 19| 6
10 1118 7
5 Red Brown Silty fine to coarse Sand, little fine Gravel, i |
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 1102 | 1
10 . 1
X 14 2
15 . 1
Red Brown Silty fine to medium Sand, little coarse Sand, trace
fine Gravel, trace Clay, weakly cemented, very dense-damp
59 4
20 . 1
63 5
Boring Terminated at 25 feet



SOUTHERN BORING NO.

CALIFORNIA B-7
v GEOTECHNICAL

TBL 23G131-1.GPJ SOCALGEO.GDT 5/23/23

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
[= E |z Q > < SIS
W z (@] = I = = n
L 3l |2 DESCRIPTION R S P E
= - |2 z x> o |%w|8z z

O w D = Z=|z ]

T |2 L I PWUla |E |Z25|2W
ElZ| = (X~ O o~BElZ-h-ln?|<E =
o |S| o |oL é >EI=Z|2=s|(g=s |88z =
W <l 2 |ow ) xQ|90(|C=2|53=|<Q|x0 Q
QO |lo|o|dk| o SURFACE ELEVATION: --- MSL GL|=0|35|a5|ax |00 &)

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
X 27 4
5 1 INEE - s
| *+2t1sLl  Light Red Brown Silty fine to coarse Sand, trace fine Gravel,
X 8 214  loose-damp 3
53 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 . 1

Red Brown Clayey fine to medium Sand, little coarse Sand,
trace fine Gravel, little Silt, weakly cemented, very
dense-damp to moist

15 A

Red Brown Silty fine to medium Sand, trace coarse Sand,
trace Clay, trace fine to coarse Gravel, medium dense-damp

23

N
[«5)

Boring Terminated at 20 feet

TEST BORING LOG PLATE B-7






Consolidation/Collapse Test Results
0 ——g T
el HEn
e Water Added
2 at 1600 psf
4 l\
6 \\
€
N
n
§ 10
©
o
3
c 12 +
]
3]
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 SOUTHERN
Hesperia, California CALIFORNIA
Project No. 23G131-1 GEOTECHNICAL
PLATEC-1




Consolidation/Collapse Test Results
0oe ® ®
"“""'"----..': Water Added
. at 1600 psf
2 _l
4 \\.\
6 \'\
s
™
/'o\ -‘
s
- 8
<
n
5 10
IS
o
3
c 12 +
]
3]
14
16
18
20 -
0.1 1 10 100
Load (ksf)

Classification:

Boring Number:

Sample Number:

Depth (ft)

Specimen Diameter (in)
Specimen Thickness (in)

Light Brown Silty fine to coarse Sand, trace fine Gravel

B-2
5to 6
2.4
1.0

Initial Moisture Content (%) 3
Final Moisture Content (%) 12
Initial Dry Density (pcf) 116.0
Final Dry Density (pcf) 125.0
Percent Collapse (%) 2.64

Phelan 20 Industrial Building
Hesperia, California

Project No. 23G131-1
PLATE C- 2

SOUTHERN
CALIFORNIA
GEOTECHNICAL




Consolidation/Collapse Test Results
0@ @
——— _ Water Added
- \I~ at 1600 psf
I
2 \\ !
4 \\
\‘\
6 \\\.
g
- 8
<
%
§ 10
©
T
3
c 12 +
]
O
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 SOUTHERN
Hesperia, California CALIFORNIA
Project No. 23G131-1 GEOTECHNICAL
PLATE C- 3




Consolidation/Collapse Test Results

°e = i

Water Added

at 1600 psf

T

10

12 +

Consolidation Strain (%)

14

16

18

20

0.1

10
Load (ksf)

100

Classification: Light Red Brown Silty fine Sand, little medium Sand, trace Clay

PLATE C-4

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 SOUTHERN
Hesperia, California CALIFORNIA




Consolidation/Collapse Test Results
0 .\.\\L
- .
T
B 2N |
2 = — Water Added
\f‘ at 1600 psf
. 5\&\.\
6 \.‘\
™
g e
- 8
<
%
§ 10
©
T
3
c 12 +
]
O
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 SOUTHERN
Hesperia, California CALIFORNIA
Project No. 23G131-1 GEOTECHNICAL
PLATE C-5




PLATE C-6

Consolidation/Collapse Test Results
0@ >——
e HERIN
\’4 Water Added
2 L at 1600 psf
4 \
a3l
Ne.
6 \"\.
| Ny
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) 5to6 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 SOUTHERN
Hesperia, California CALIFORNIA




Consolidation/Collapse Test Results
0 p—otp— — r——
"“‘:'- Water Added
\T’ at 1600 psf
2 ‘\ EILY
4 . \'\
™~
\_‘\;\M
6 e
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
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PLATE C-8

Consolidation/Collapse Test Results
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Moisture/Density Relationship
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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.
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