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Project Owner’s Certification

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

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

Project Data

Permit/Application

Grading Permit Number(s):
Number(s): & (©)

Tract/Parcel Map

Number(s): Building Permit Number(s):

CUP, SUP, and/or APN (Specify Lot Numbers if Portions of Tract): APN: 0365-481-10 & -11

Owner’s Signature

Owner Name: Leon Ramona Trust

Title

Company

Address | 1850 Leon Ave, San Diego, CA 92154

Email

Telephone #

Signature

———
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Preparer’s Certification
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“The selection, sizing and design of stormwater treatment and other stormwater quality and quantity
control measures in this plan were prepared under my oversight and meet the requirements of the
California State Water Resources Control Board Order No. 2013-0001-DWQ.

Engineer: James T. Stanton PE Stamp Below

Title | Vice President of Engineering

Company | Joseph E. Bonadiman & Associates, Inc

234 North Arrowhead Avenue, San

Bernardino, CA 92408 No. C—70944
\ Exp. 6—30—21

Address

Email | jts@bonadiman.com

Telephone # | (909) 885-3806
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MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

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.

1-1


http://cms.sbcounty.gov/dpw/Land/NPDES.aspx

MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

Section 1 Discretionary Permit(s)

Form 1-1 Project Information

Project Name

Kuri Mini Storage

Project Owner Contact Name:

Edward A. Leon

Mailing 1850 Leon Ave
Address: | San Diego, CA 92154

E-mail

Telephone:
Address: P

Permit/Application Number(s):

Tract/Parcel Map Number(s):

Additional Information/
Comments:

Description of Project:

This proposed project entails the construction of a new mini storage on a currently vacant
lot. The project consists of two parcels totaling approximately 4.20-acre. The new
construction wil consist of (x) buildings, a parking lot, sidewalk, and landscape per City
requirements.

Provide summary of Conceptual
WQMP conditions (if previously
submitted and approved). Attach
complete copy.
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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- |:| #3 Road Project — any |:| #4 LUPs — linear
involving the creation of 5,000 | development involving the road, sidewalk, or bicycle underground/overhead
ft* or more of impervious addition or replacement of lane project that creates projects that has a
surface collectively over entire | 5,000 ft* 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

|:| 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 3 4
Project Area (ft2): | 183,068 Number of Dwelling Units: SIC Code: | 4225

5
Is Project going to be phased? Yes ] No [X] Ifyes, 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 owner listed below will be responsible for long-term maintenance of WQMP stormwater facilities.
Leon Ramona Trust

1850 Leon Ave
San Diego, CA 92154

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

Please check:
Pollutant E=Expected, N=Not Additional Information and Comments
Expected

N[ Expected per Table 3-3 in the TGD for WQMP. Per section 3.3 of the

Path B ial / Vi E
athogens (Bacterial / Virus) |Z| TGD for WQMP, potential sources include animal waste.(

Expected per Table 3-3 in the TGD for WQMP. Per section 3.3 of the

Nutri -Ph h E N
utrients osphorous |Z| D TGD for WQMP, potential sources include fertilizers and eroded soils.

Expected per Table 3-3 in the TGD for WQMP. Per section 3.3 of the

Nutri - Ni E N
utrients - Nitrogen |Z| D TGD for WQMP, potential sources include fertilizers and eroded soils.

EX N[ Expected per Table 3-2 in the TGD for WQMP. Sources from urban

Noxious Aquatic Plants . . .
q runoff include fertilizers and eroded soils

EX N[ Expected per Table 3-3 in the TGD for WQMP. Per section 3.3 of the

Sediment TGD for WQMP, potential sources include eroded soils.

Expected per Table 3-3 in the TGD for WQMP. Per section 3.3 of the
Metals EX N[] TGD for WQMP, potential sources include brake pad and tire tread
wear associated with driving.

Expected per Table 3-3 in the TGD for WQMP. Per section 3.3 of the
TGD for WQMP, potential sources include petroleum hydrocarbon
products, motor products from leaking vehicles, esters, oils, fats,
waxes, and high molecular-weight fatty acids.

Expected per Table 3-3 in the TGD for WQMP. Per section 3.3 of the
Trash/Debris EX N[] TGD for WQMP, potential sources include paper, plastic, polystyrene

packing foam, and aluminum materials.

Oil and Grease EX N[]

N[ Expected per Table 3-3 in the TGD for WQMP. Per section 3.3 of the
TGD for WQMP, potential sources include fertilizers and pest sprays..

Pesticides / Herbicides EX

Expected per Table 3-3 in the TGD for WQMP. Per section 3.3 of the
Organic Compounds EX N[ TGD for WQMP, potential sources include solvents and cleaning
compounds.

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 Latitude 34.254377 Longitude -117.270756 Thomas Bros Map page 4474
center of site

1
San Bernardino County climatic region: [X] Desert

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

DA1 DMA C flows to Ex. Bioretention overflow to vegetated bioswale with 4’ bottom width, 5:1 side slopes and bed slope of 0.01. Conveys
DA1 DMA A runoff for 1000’ through DMA 1 to existing catch basin on SE corner of property

DAl to BMP1

DA2 to BMP2

DA3 to BMP3

2-4
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Form 3-2 Existing Hydrologic Characteristics for Drainage Area 1

For Drainage Area 1’s sub-watershed, provide

. - DA 1 DA DA DA
the following characteristics

1
DMA drainage area (ft%) 183,068

2
Existing site impervious area (ft?)

3
Antecedent moisture condition For desert
areas, use

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

5
Longest flowpath length (ft)

6
Longest flowpath slope (ft/ft)

7
Current land cover type(s) Select from Fig C-3 Chaparral,

of Hydrology Manual Narrowleaf

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 1

Receiving waters

Refer to SWRCB site:
http://www.waterboards.ca.gov/water_issues/
programs/tmdl/integrated2010.shtml

Mojave River

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

Mojave River - None

303(d) listed impairments
http.//www.waterboards.ca.gov/water_issues/progr
ams/tmdl/integrated2010.shtml|

Mojave River - None

Environmentally Sensitive Areas (ESA)
Refer to Watershed Mapping Tool —
http://sbcounty.permitrack.com/WAP

Areas within 200': DESERT TORTOISE

Hydromodification Assessment

I:' Yes Complete Hydromodification Assessment. Include Forms 4.2-2 through Form
4.2-5 and Hydromodification BMP Form 4.3-9 in submittal

|X|No

3-2


http://sbcounty.permitrack.com/WAP

MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

Section 4 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

Check One
- Describe BMP Implementation OR,
Identifier Name . .
Not if not applicable, state reason
Included )
Applicable
The Property Owner will provide practical information materials to the first
residents/occupants/tenants on general housekeeping practices that contribute to the
N1 Education of Property Owners, Tenants IXI |:| protection of stormwater quality. These materials will be initially included in the
and Occupants on Stormwater BMPs approved WQMP. Thereafter such materials will be available through the local
jurisdiction’s stormwater education program.The current website is
www.sbcountystormwater.org
Activity restrictions will be imposed by the owner to limit exposure of stormwater to
N2 Activity Restrictions |X| |:| potential pollutants listed above in table 2.3-1.Restrictions will include fertilizers and
pesticides be applied by certified persons.
Owner will ensure landscaping and irrigation is properly maintained. Fertilizers and
N3 Landscape Management BMPs |X| |:| pesticides be applied by certified persons. See CASQA handout in appendix B of WQMP
O&M plan, for more detailed information.
The property owner will provide the applicable BMP maintenance information to those
N4 BMP Maintenance |X| |:| who will be maintaining the non-structural and structural BMPs. See forms 4.1-1, 4.1-2
and 5-1 for BMP list as well as the WQMP O&M plan for maintenance activities.
Title 22 CCR Compliance . . .
N No h for th .
5 (How development will comply) |:| |Z| o hazardous waste storage is proposed for this project
. . This project will comply with NPDES Permit No. CAS618036 by imple tation of th
N6 Local Water Quality Ordinances |X| |:| 15 project witt comply wi appror\r/:_Id WQMP. ¥ Implementation €
N7 Spill Contingency Plan |:| |Z| No hazardous or outdoor material storage.
N8 Underground Storage Tank Compliance |:| |Z| No underground storage tanks are proposed.
Per San Bernardino County Fire, Hazardous Materials Division, the basic quantities for
N9 Hazardous Materials Disclosure I:' IZ disclosure are: hazardous materials at or exceeding 55 gallons, 500 pounds, or 200 cubic

Compliance

feet at any time in the course of a year. The proposed use of this site does not meet this
threshold.

4-2
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Form 4.1-1 Non-Structural Source Control BMPs

Uniform Fire Code Implementation

[

X

Project plans are reviewed for compliance by local fire protection agency based on
determination by planning department. Article 80 of the Uniform Fire Code deals with
storage of Hazardous Materials, which are not being stored on this site.

Litter/Debris Control Program

Litter/Debris inspection and clean up will be made part of the regular grounds
maintenance and house keeping. At-least once a week. When trash/debris is seen it will
be cleaned up as soon as possible.

Employee Training

Employees will be trained on the BMPs listed on form 5-1. The training material will be
innitially provided by the property owner per N1 above. See O&M plan in the approved
WQMP for BMP handouts, based on the intended use, to be used in initial training.

Housekeeping of Loading Docks

X
X
[

O
O
X

No proposed loading docks.

Catch Basin Inspection Program

For privately maintained drainage systems, the owner is required to have at least 80
percent of drainage facilities inspected, cleaned and maintained on an annual basis with
100 percent of the facilities included in a two-year period. Cleaning should take place in
the late summer/early fall prior to the start of the rainy season. See CASQA handout in

Appendix B of the O&M plan for more detailed information.

Vacuum Sweeping of Private Streets and
Parking Lots

At a minimum paved parking areas of a business shall be
swept, using a vacuum assisted sweeper, in late summer or early fall, prior to the start
of the rainy season. See CASQA handout in Appendix B of the O&M plan for more
detailed information.

Other Non-structural Measures for Public
Agency Projects

Project is not a public agency Priority Project and this is not required by the local
jurisdiction.

Comply with all other applicable NPDES
permits

The proposed site will comply with current NPDES permit requirements through
implementation of the site specific Storm Water Pollution Prevension Plan (SWPPP)
BMPs. Refer to separate SWPPP document.
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Form 4.1-2 Structural Source Control BMPs

Check O
- ecktne Describe BMP Implementation OR,
Identifier Name .
Not If not applicable, state reason
Included )
Applicable
NPDES, 40 CFR 122.26 (1999) compliant labeling of all storm drain inlets and catch
basins, constructed or modified, within the project area will be added per the
s1 Provide storm drain system stencilling and signage |z| I:' approved grading plan. Catch basin labels will be inspected once annually and
(CASQA New Development BMP Handbook SD-13) relabeled as necessary to
maintain legibility. See CASQA handout in Appendix B of O&M plan for more
detailed information and approved grading plan for example.
Design and construct outdoor material storage
S2 areas to reduce pollution introduction (CASQA |:| |Z| No outdoor material storage is proposed.
New Development BMP Handbook SD-34)
Design and construct trash and waste storage Trash and waste storage areas will be constructed per approved grading plans and
S3 areas to reduce pollution introduction (CASQA |Z| |:| include a impervious paved area for storage of the state compliant receptacles
New Development BMP Handbook SD-32) that are provided by the refuse service provider.
e Owner will ensure landscaping and irrigation is properly maintained in accordance
Use eff t t t & land . . . .
. >¢ efficient lrriga lo,n Systems & landscape with The Water Conservation in Landscaping Act of 2006, Assembly Bill 1881 (AB
design, water conservation, smart controllers, and . . . .
. 1881). The landscaping and irrigation will be installed per the approved
S4 source control (Statewide Model Landscape |Z| |:| . . - L .
. landscaping plans,which will incorporate rain-triggered shutoff devices and
Ordinance; CASQA New Development BMP L .
Handbook SD-12) automatic irrigations controllers. See separate landscaping plan and CASQA
handout in Appendix B of O&M plan for more detailed information.
Finish fl ini f
1nis gr.ade of landscaped areas at. a minimum o Landscape areas are designed with a minimum of 1 inch below adjacent
S5 1-2 inches below top of curb, sidewalk, or |Z| |:| . -
impervious areas.
pavement
Protect slopes and channels and provide energy
S6 dissipation (CASQA New Development BMP |:| |Z| No significant slopes or channels proposed.
Handbook SD-10)
Covered dock areas (CASQA New Development
S7 BMP Handbook SD-31) |:| |Z| No dock areas are proposed.
Covered maintenance bays with spill containment
S8 plans (CASQA New Development BMP Handbook |:| |Z No maintenance bays are proposed.
SD-31)
Vehicl h ith spill contai t pl
<9 ehicle wash areas with spill containment plans |:| |Z No vehicle washingis proposed.

(CASQA New Development BMP Handbook SD-33)
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Covered outdoor processing areas (CASQA New |:| IZ

510 Development BMP Handbook SD-36)

No outdoor processing areas are proposed.

Form 4.1-2 Structural Source Control BMPs

Check One . .
Describe BMP Implementation OR,

Not If not applicable, state reason
Applicable

Identifier
Included

Equipment wash areas with spill containment
plans (CASQA New Development BMP Handbook |:| |Z No equipment washing proposed.
SD-33)

Fueling areas (CASQA New Development BMP

Handbook SD-30) No fueling is proposed.

Hillside landscaping (CASQA New Development

BMP Handbook SD-10) No hillside landscaping is proposed.

Wash water control for food preparation areas No food preparation areas proposed.

Community car wash racks (CASQA New

Development BMP Handbook SD-33) No car washing proposed.
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4.1.2 Site Design BMPs

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

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

Describe site design and drainage plan including:

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

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

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 |Z| No |:|
Explanation: Impervious area has been minimized as much as possible for the proposed use of this site.

Maximize natural infiltration capacity; Including improvement and maintenance of soil: Yes [X] No [_]
Explanation: Landscape and BMP areas will be marked, with flagging tape or other method at the contractor's discression,
durning construction to minimize compaction and maximize natural infiltration capacity.

Preserve existing drainage patterns and time of concentration: Yes |:| No |Z|
Explanation: Existing time of concentration will change due to the proposed development.

Disconnect impervious areas. Including rerouting of rooftop drainage pipes to drain stormwater to storage or infiltration BMPs
instead of to storm drain : Yes [X] No []
Explanation: Impervious areas have been disconnected as much as possible for this site.

Protect existing vegetation and sensitive areas: Yes [X] No [_]
Explanation: No sensitive areas exist on site.

Re-vegetate disturbed areas. Including planting and preservation of drought tolerant vegetation. : Yes [X] No [_]
Explanation: Disturbed areas will be re-vegetated where possible, see site plan for proposed landscaping areas.

Minimize unnecessary compaction in stormwater retention/infiltration basin/trench areas: Yes |Z| No |:|
Explanation: Stormwater BMP areas will be marked, with flagging tape or other method at the contractor's discression,
durning construction to minimize compaction and maximize natural infiltration capacity.

Utilize naturalized/rock-lined drainage swales in place of underground piping or imperviously lined swales: Yes [_] No [X]
Explanation: Naturalized drainage swales will not be used on this project due to site constraints.
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Stake off areas that will be used for landscaping to minimize compaction during construction : Yes [X] No [_]
Explanation: Landscape areas will be marked, with flagging tape or other method at the contractor's discression, durning
construction to minimize compaction and maximize natural infiltration capacity.

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)

! project area DA 1

3 - ,
(ftz): Runoff Coefficient (Rc): _0.635

R = 0.858(Imp%)"-0.78(Imp%) *+0.774(Imp%)+0.04

2 . . .
Imperviousness after applying preventative

site design practices (Imp%): 82.96
183,068

Determine 1-hour rainfall depth for a 2-year return period P,y (in): 0.455  http://hdsc.nws.noaa.qov/hdsc/pfds/sa/sca_pfds.html

5
Compute Pg, Mean 6-hr Precipitation (inches): 0.562

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

Drawdown Rate

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

reduced.

24-hrs ]
48-hrs [X]

7
Compute design capture volume, DCV (ft3): 12,815

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

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

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

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

Condition

Runoff Volume (ft3)

Time of Concentration

(min)

Peak Runoff (cfs)

Pre-developed

1

Form 4.2-3 Item 12

2

Form 4.2-4 Item 13

3

Form 4.2-5 Item 10

Post-developed

Difference

4

Form 4.2-3 Item 13

5

Form 4.2-4 Item 14

6

Form 4.2-5 Item 14

Item 6 — Item 3

Difference

(as % of pre-developed)

Item 7 /Item 1

Item 8 / Item 2

12
%

Item 9/ Item 3
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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 DMAF DMA G
Pre-developed DA

1a Land Cover type

2a Hydrologic Soil Group (HSG)

3a DMA Area, ft* 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, ft% 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 o= 0.2 * ltem 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 1,=0.2 *Item 8

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

12 Pre-developed Volume (ft3):
Vire =(1/ 12) * (Item sum of Item 3) * [(Item 11 — Item 9)"2 / ((Item 11 — Item 9 + Item 7)

13 Post-developed Volume (ft3):
Vire =(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):
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

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

Item 5 for pre-developed condition

2
Change in elevation (ft)

3
Slope (ft/ft), S, = Item 2/ Item 1

Land cover

5
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

Cross-sectional area of channel (ftz)

8
Wetted perimeter of channel (ft)

Manning’s roughness of channel (n)

0
Channel flow velocity (ft/sec)

Vips = (1.49 / Item 9) * (Item 7/Iitem 8)"*"
* (Item 3)"%°

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

2
Total time of concentration (min)
T.=ltem5 +Item 11

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

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): Tetydro = (Item 13 *0.95) — Item 14
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Form 4.2-5 Hydromodification Assessment for Peak Runoff (DA 1)

Compute peak runoff for pre- and post-developed conditions

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)

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)

Pervious area infiltration rate (in/hr)

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

for waQmp

Maximum loss rate (in/hr)
Fn=Item 3 * Item 4

Use area-weighted F,, 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)
Q, =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

DMAB

DMAC

n/a

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

Qp = Item 6ppaa + [Item 6pyag * (Item Ipyaa - Item
Spmas)/(Item Ipyag - Item Spuag)* Item 7omansa] +
[Item 6pmac * (Item 1pmaa - Item 5pmac)/(Item 1pmac -
Item Spwmiac) ™ Item 7omanys]

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

Qp = Item 6pag + [Item 6pyaa * (Item Ipyag - Item
Spmaa)/(Item Ipyaa - Item Sppan)* Item 7pomas/i] +
[1tem 6pwmac * (Item 1pmas - Item 5pmac)/(Item 1pmac -
Item S5pvac) ™ Item 7omasys]

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

Qp = Item 6ppac + [Item 6pyan * (Item Ipyac - Item
Spmaa)/(Item 1ppaa - Item Sppan)* Iltem 7omac] +
[Item 6pwmas * (Item 1pmac - Item 5pmas)/(Item 1omas
- Item 5pwmap) * Item 7pyacsz]

0
Peak runoff from pre-developed condition confluence analysis (cfs):

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

11
Post-developed Q, at T, for DMA A:

Same as Item 8 for post-developed values

2
Post-developed Q, at T, for DMA B:

Same as Item 9 for post-developed values

3
Post-developed Q, at T, for DMA C:

Same as Item 10 for post-developed
values

4
Peak runoff from post-developed condition confluence analysis (cfs):

needed)

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

5
Peak runoff reduction needed to meet Hydromodification Requirement (cfs):

Qu-hyaro = (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

! 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)

® Would infiltration of runoff on a Project site violate downstream water rights? Yes [ No [X]

If Yes, Provide basis: (attach)

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)

® 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)

® 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 [ No [X]
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.

% 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
with each other, or with other BMPs. Mutual exclusivity may result from overlapping BMP footprints such
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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)

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[] Ifyes, complete items 2-5; If no, for more BMPs)
proceed to Item 6

2
Total impervious area draining to pervious area (ftz)

Ratio of pervious area receiving runoff to impervious area

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 (fta): 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[_] 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 (ftz)

8
Ponding depth (ft) (min. 0.5 ft.)

9
Surface area of amended soil/gravel (ftz)

10
Average depth of amended soil/gravel (ft) (min. 1 ft.)

Average porosity of amended soil/gravel

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

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

q
Implementation of Street Trees: Yes |:| No |:| DA DMA DA DMA

If yes, complete Items 14-18. If no, proceed to Item 19 BMP Type BMP Type

BMP Type
(Use additional forms
for more BMPs)

5
Number of Street Trees

. . 2
Average canopy cover over impervious area (ft°)

7
Runoff volume retention from street trees (ft3)

Vietention = Item 15 * [tem 16 * (0.05/12) assume runoff retention of
0.05 inches

8
Runoff volume retention from street tree BMPs (ft3): 0 Vietention = Sum of Item 17 for all BMPs

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

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

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

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

4.3.3.1 Allowed Variations for Special Site Conditions

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

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

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

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

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

1
Remaining LID DCV not met by site design BMP (ft3): 12,815 Viwmer = Form 4.2-1 Item 7 - Form 4.3-2 ltem19

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

Design percolation rate (in/hr) Py, = Item 2 / Item 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) dsme = Minimum of (1/12*Item 4*Item 5) or Item 6

8
Infiltrating surface area, SAgyp (ftz) the lesser of the area needed for

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

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

0
Amended soil porosity

11
Gravel depth, d,eqis (ft) Only included in certain BMP types, see
Table 5-4 of the TGD for WQMP for BMP design details

2
Gravel porosity

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

q
Above Ground Retention Volume (ft3) Vietention = Item 8 * [Item7 +
(Item 9 * Item 10) + (Item 11 * ltem 12) + (Item 13 * (Iltem 4 / 12))]

5
Underground Retention Volume (ft3) Volume determined using 12 815

manufacturer’s specifications and calculations

16
Total Retention Volume from LID Infiltration BMPs: 12,815 (Sum of Items 14 and 15 for all infiltration BMP included in plan)

7
Fraction of DCV achieved with infiltration BMP: 100% Retention% = Item 16 / Form 4.2-1 Item 7

8
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:

e 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

2 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 Of [] Planter box with underdrain [ ] Vegetated swale
concern are addressed through Unit |:| Constructed wetlands DVegetated filter strip

Operations and Processes, described DW t extended detenti I:l P et biotreat t
in Table 5-5 of the TGD for WQMP) I:' De extended detent.lon roprietary biotreatmen
ry extended detention

3 4 5
Volume biotreated in volume based Compute remaining LID DCV with Remaining fraction of LID DCV for

biotreatment BMP (ft®): Form 4.3- | implementation of volume based biotreatment | sizing flow based biotreatment BMP:
5 Item 15 + Form 4.3-6 Item 13 BMP (ft?): Item 1 - Item 3 % Item4 /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 . N

Metrics for MEP determination:

[ ]
Provided a WQMP with the portion of site area used for suite of LID BMP equal to minimum thresholds in Table 5-7 of the
TGD for WQMP for the proposed category of development: |:| If maximized on-site retention BMPs is feasible for partial capture,
then LID BMP implementation must be optimized to retain and infiltrate the maximum portion of the DCV possible within the prescribed
minimum effective area. The remaining portion of the DCV shall then be mitigated using biotreatment BMP.
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Form 4.3-5 Volume Based Biotreatment (DA 1) -
Bioretention and Planter Boxes with Underdrains

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

DA DMA
BMP Type

DA DMA
BMP Type

DA DMA
BMP Type

(Use additional forms
for more BMPs)

1
Pollutants addressed with BMP  List all pollutant of concern that

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

2
Amended soil infiltration rate Typical ~ 5.0

3
Amended soil infiltration safety factor Typical ~ 2.0

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

5
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) dswe = Minimum of (1/12 * Item 4 * Item 5) or
Item 6

8
Amended soil surface area (ftz)

9
Amended soil depth (ft) see Table 5-6 of the TGD for WQMP for

reference to BMP design details

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

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

4
Biotreated Volume (ft%)  Vioueatws = 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) -
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 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 (ft) Asoom = Item 2 * Item 3

5
Side slope (ft/ft)

6
Depth of storage (ft)

7
Water surface area (ftz)
Asurface =(Item 2 + (2 * Item 5 * Item 6)) * (Item 3 + (2 * Item 5 * ltem 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 =ltem 6 /3 * [Item 4 + Item 7 + (Item 4 * [tem 7)70.5]

9
Drawdown Time (hrs) Copy Item 6 from Form 2.1

0
Outflow rate (cfs) Qame = (Item Sforebay + Item 8uasin) / (Item 9 * 3600)

1
Duration of design storm event (hrs)

2
Biotreated Volume (ft3)
Vbiotreated = (Ite€M forepay + Item 8pqsin) +( Item 10 * Item 11 * 3600)

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

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

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

Manning's roughness coefficient

5
Bottom width (ft)
bw = (Form 4.3-5 Item 6 * Item 4) / (1.49 * item 2™*% * jtem 3"°)

6

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

Cross sectional area (ftz)
A= (Item 5 * Item 2) + (Item 6 * [tem 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

0
Length of flow based BMP (ft)
L =Item 8 * Item 9 * 60

Water surface area at water quality flow depth (ftz)
SAwp = (Item 5 + (2 * ltem 2 * Item 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): 12,815 Copy Item 7 in Form 4.2-1

2
On-site retention with site design BMP (ft3): 0 Copy Item18in Form 4.3-2

3
On-site retention with LID infiltration BMP (fta): 12,815 Copy Item 16 in Form 4.3-3

On-site biotreatment with volume based biotreatment BMP (ft3): 0 Copy Item 3 in Form 4.3-4

5
Flow capacity provided by flow based biotreatment BMP (cfs): 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 Item 6 and Items 2, 3 and 4 are maximized
On-site retention and infiltration is determined to be infeasible; therefore biotreatment BMP provides biotreatment
for all pollutants of concern for full LID DCV: Yes [ ] No[]
If yes, Form 4.3-1 Items 7 and 8 were both checked yes

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

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

e Combination of Site Design, retention and infiltration, , and biotreatment BMPs provide less than full LID DCV capture:
Checked yes if Form 4.3-4 Item 7is checked yes, Form 4.3-4 Item 6 is zero, and sum of Items 2, 3, 4, and 5 is less than Item 1. If so,
apply water quality credits and calculate volume for alternative compliance, V. = (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)

1 i . . . . . g . 3y,
Volume reduction needed for On-site retention with site design and infiltration, BMP (ft°): 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

Remaining volume for a
hydromodification volume capture Volume capture provided by incorporating additional on-site BMPs (ft®):

(fts): Item 1 —Item 2

5
Is Form 4.2-2 Item 11 less than or equal to 5%: Yes[ ] No []
If yes, hydromodification performance criteria is achieved. If no, select one or more mitigation options below:
e Demonstrate increase in time of concentration achieved by proposed LID site design, LID BMP, and additional on-site
BVIP []
Increase time of concentration by preserving pre-developed flow path and/or increase travel time by reducing slope and
increasing cross-sectional area and roughness for proposed on-site conveyance facilities [_]

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

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

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

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

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

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

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

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

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

for Post Construction BMP

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

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

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

Source .
X . X Minimum
Control Reponsible Inspection Maintenance
BMP _ ) o ) Frequency of
BMP Party(s) Activities Required Activities Required .
- Activities
Identifier
. . Clean up trash and
Building & Inspect site for trash and debris p Weekly
Property debrls
Grounds ~ Owner
Maintenance See CASQA handout SC-41in Appendix B of O&M plan for more detailed
information.
. Clean trash and
Inspect for trash and debris . Monthl
P debris if needed Y
. Annually prior
Clean and repair yP
Underground Property . : to October 1st
~ Inspect for sediment and damage per manufacturer's .
Chambers Owner . and after major
recommendations
storm events
See manufacturer's handout in Appendix B of O&M plan for more detailed
information.
These materials will
. be initially included
Education of . . € rrhdty fneuce
The Property Owner will provide in the approved
Property .. . -
practical information materials to the WQMP. Thereafter .
Owners, . ) ) At time of
Property first residents/occupants/tenants on such materials will .
Tenants & N1 . . . hire/occupancy
Owner general housekeeping practices that be available
Occupants on . . and annualy
contribute to the protection of through the local
Stormwater . LoD
stormwater quality. jurisdiction’s storm
BMPs .
water education

program.
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The current website is www.sbcountystormwater.org

- Vehicles and equipment will not be washed or maintenance in

Revised

Activity Property areas exposed to storm water .
. N2 . . annually prior
Restrictions Owner - do not use water to clean impervious areas .
.. . . to training (N1)
- Restrictions shall conform to local water quality ordinance.
Application of pesticides or herbicides shall be done by a When
licensed professional Applicable
Inspect irrigation system periodically to Adjust timers,
Landscape Property | ensure that the right amount of wateris | sprinkler heads and
N3 . . . . Monthly
Management Owner being applied and that excessive runoff make repairs as
is not occurring. needed
See CASQA Landscape Managment and SC-41 handouts in Appendix B of O&M
plan for more detailed information.
Identify responsibility for
implementation of each non-structural Maintain BMPs per
BMP and scheduled cleaning and/or p Per Form 5-1
. Form 5-1
BMP N Property maintenance of all structural BMP
Maintenance 4 Owner facilities.
See handouts in Appendix B of O&M plan for more detailed information.
Implement this
WQMP and comply
Local Water Property | Local water quality ordinances shall be Wlt}.l suppler.nental
Quality N6 Owner followed per local agenc information As needed.
Ordinances P gency. provided by local
jurisdiction in the
future
An inventory of hazardous materials H.azardous m.aterlal
. : . . inventory will be
stored (including cleaning chemicals) on Monthly
. . kept up to date as
site will be created .
Uniform Fire Propert materials change
Code Nio o perty Comply with
Implementation wher i i i i
Compliance with Article 8o of the requirements After
Uniform Fire enforced by the fire provided after fire . .
. . inspections
protection agency. protection agency
inspections
Litter/Debris Implement trash management and litter
Property . Empty trash
Control Nu control procedures in common areas to Weekly
Owner . . receptacles
Program reduce pollution of drainage area
. . Materials are
Educational materials on general .
. . available through
Employee Property housekeeping practices for the R . .
. N12 . . local jurisdiction's | At time of hire
Training Owner protection of storm water quality shall

be provided to employees.

storm water
education program.
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Employees will be trained by the Review WQMP
property owner or tenant on the material prior to Annually
implementation of this WQMP annual training
The current website is www.sbcountystormwater.org
Inspect for trash, debris and damage Clean s:é:ldreedpalr as Monthly
Catch Basin Property
Ni4
Inserts Owner . . .
See CASQA handout MP-52 in Appendix B of O&M plan for more detailed
information.
Use dry cleaning
methods (e.g.,
sweeping,
vacuuming) to
Inspect parking lots for debris prevent the Annually (prior
p accumulation potential discharge | to October 1*)
Sweeping Ni5 cr)operty of pollutants
wher into the storm
water conveyance
system
See CASQA handout SC-43 in Appendix B of O&M plan for more detailed
information.
Approval and implementation of this Implement this On oin
WQMP WQMP soIng
NPDES N1 Property
Permits 7 Owner The owner/tenant shall insure that a Implement site Per separate
industrial SWPPP is created if .requ1red specific SWPPP SWPPP
based on the use of the site
. relabeled as
d Inspected storm drain system Hecessary to Annuall
Pro‘{l e storm stenciling and signage jecessaty 1o ¥
drain system & Property maintain legibility
stenciling and Owner ) . .
signage See CASQA handout SD-13 in Appendix B of O&M plan for more detailed
information.
Inspect trash enclosure for debris Clean enclosure Monthly
area and dry sweep
Contact contracted
Trash Property refuse company for
Enclosure S3 Owner Inspect receptacle for damage/leaks replacement as Monthly

needed

See CASQA handout SD-32 in Appendix B of O&M plan for more detailed
information.
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Use Efficient

Adjust irrigation

Designing irrigation systems to each
SN 1T1S Y system as needed to

landscape area’s specific water Monthly

Irrigation . prevent
requirements -
Systems and S4 PE)OVEEZY B overwatering
Landscape Irrigation systems shall conform to The Water Conservation in Landscaping Act
Design of 2006, Assembly Bill (AB 1881). See CASQA handout SD-12 in Appendix B of
O&M plan for more detailed information.
Finished Adjust landscape
Landscape areas are to be constructed areas so they are a
Grade of Property . . . . . After
S5 with a minimum of 1 inch below minimum of 1 inch .
Landscape Owner . . . . construction
Areas adjacent impervious areas. below adjacent

impervious areas.
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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



Appendix 6.1 — Site Plan and Drainage Plan
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Appendix 6.2 — Electronic Data Submittal
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Note: This WQMP was submitted digitally, in PDF format, per reviewing agency requirements.
There is no CD attachment included.



Appendix 6.3 — Post Construction
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Note: As indicated in section 8.2.3 of the “Technical Guidance Document for Water
Quality Management Plans”, dated June 7, 2013, a maintenance agreement may be
required by local jurisdiction for proposed BMPs. A maintenance agreement will be
provided in this section if requested by the local jurisdiction.
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San Bernardino - WAP Report

|« o — SR 773
WQMP Project Report
County of San Bernardino Stormwater Program

Santa Ana River Watershed Geodatabase

Monday, July 22, 2019

Page 1 of 1

Note: The information provided in this report and on the Stormwater Geodatabase for the County of San Bernardino Stormwater Program is intended to provide basic guidance in
the preparation of the applicant's Water Quality Management Plan (WQMP) and should not be relied upon without independent verification.

Project Site Parcel Number(s):
Project Site Acreage:
HCOC Exempt Area:

Closest Receiving Waters:
(Applicant to verify based on local drainage facilities and topography.)

Closest channel segment’s susceptibility to Hydromodification:
Highest downstream hydromodification susceptibility:

Is this drainage segment subject to TMDLs?

Are there downstream drainage segments subject to TMDLs?
Is this drainage segment a 303d listed stream?

Are there 303d listed streams downstream?

Are there unlined downstream waterbodies?

Project Site Onsite Soil Group(s):

Environmentally Sensitive Areas within 200':

Groundwater Depth (FT):

Parcels with potential septic tanks within 1000':

Known Groundwater Contamination Plumes within 1000':
Studies and Reports Related to Project Site:

Note: No drainage facilities located within 2 miles of site.

306548111, 306548110
4.201

No

System Number - See Note
Facility Name - See Note
Owner - See Note

See Note

See Note

See Note

See Note

See Note

See Note

See Note

A

DESERT TORTOISE HABITAT CAT 2
No data available

Yes

No

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com) 22/2019
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NOAA Atlas 14, Volume 6, Version 2
Location name: Phelan, California, USA*
Latitude: 34.4297°, Longitude: -117.4522°

Elevation: 3671.62 ft**
* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

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

NOAA, National Weather Service, Silver Spring, Maryland

PFE tabular | PE_graphical | Maps & aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)*
) | Average recurrence interval (years)
Duration
[ 1 [ 2 I 5 [ 20 [ 25 ][ so | 100 ][ 200 |[ so0 | 1000 |
5-min 0.088 0.124 0.173 0.212 0.268 0.311 0.355 0.402 0.466 0.517
(0.073-0.108)||(0.103-0.152)||(0.142-0.211)||(0.174-0.262)| [(0.212-0.342)| |(0.241-0.405)||(0.268-0.475)||(0.295-0.553)| [(0.328-0.668)|[(0.352-0.767)
10-min 0.126 0.178 0.247 0.304 0.383 0.445 0.509 0.576 0.668 0.741
(0.105-0.154)||(0.147-0.218)||(0.204-0.303)||(0.249-0.376), [(0.303-0.490)| |(0.345-0.581)|(0.385-0.681)||(0.423-0.792)||(0.471-0.958)|[ (0.504-1.10)
15-min 0.153 0.215 0.299 0.368 0.464 0.539 0.616 0.697 0.808 0.896
(0.127-0.187)||(0.178-0.263)||(0.247-0.366)||(0.301-0.455)| [(0.367-0.592)| |(0.417-0.703)||(0.465-0.824)||(0.512-0.958)|| (0.569-1.16) |[ (0.609-1.33)
30-min 0.229 0.322 0.447 0.551 0.694 0.806 0.922 1.04 1.21 1.34
(0.189-0.279)||(0.267-0.394)||(0.369-0.548)||(0.450-0.680)| [(0.549-0.886)| | (0.624-1.05) || (0.696-1.23) || (0.766-1.43) || (0.852-1.73) |[ (0.912-1.99)
60-min 0.323 0.455 0.631 0.777 0.979 1.14 1.30 1.47 1.71 1.89
(0.267-0.394)||(0.376-0.556)||(0.520-0.773)||(0.635-0.960)| | (0.774-1.25) || (0.880-1.48) | (0.982-1.74) || (1.08-2.02) || (1.20-2.45) || (1.29-2.81)
2-hr 0.473 0.641 0.869 1.06 1.33 1.54 1.76 2.00 2.33 2.59
(0.392-0.577)||(0.530-0.783)|| (0.716-1.07) || (0.867-1.31) || (1.05-1.70) || (1.19-2.01) | (1.33-2.36) || (1.47-2.75) || (1.64-3.34) || (1.76-3.85)
3-hr 0.596 0.797 1.07 1.30 1.63 1.89 2.17 2.46 2.87 3.21
(0.494-0.728)|/(0.659-0.974)|| (0.883-1.31) || (1.06-1.61) || (1.29-2.08) || (1.46-2.47) | (1.64-2.90) || (1.81-3.38) || (2.02-4.12) || (2.18-4.76)
6-hr 0.852 1.13 151 1.83 2.29 2.67 3.06 3.49 4.09 4.59
(0.705-1.04) || (0.934-1.38) || (1.25-1.85) || (1.50-2.26) || (1.81-2.93) || (2.06-3.48) || (2.31-4.09) || (2.56-4.79) || (2.88-5.87) || (3.12-6.81)
12-hr 1.12 1.52 2.08 2.54 3.21 3.75 4.31 4.93 5.80 6.51
(0.928-1.37) || (1.26-1.86) || (1.71-2.54) || (2.08-3.14) || (2.54-4.10) || (2.90-4.89) || (3.26-5.77) || (3.62-6.77) || (4.08-8.31) || (4.43-9.66)
24-hr 1.52 2.13 2.97 3.67 4.68 5.49 6.35 7.27 8.57 9.64
(1.34-1.74) || (1.88-2.45) || (2.62-3.43) || (3.22-4.28) || (3.97-5.64) || (4.56-6.75) || (5.14-8.00) || (5.72-9.41) || (6.48-11.6) || (7.04-13.5)
2.da 1.76 2.48 3.48 4.34 5.56 6.56 7.63 8.79 10.4 11.8
Y || (1.56-2.03) || (2.20-2.86) || (3.07-4.02) || (3.80-5.05) || (4.71-6.70) || (5.45-8.07) || (6.18-9.61) || (6.92-11.4) || (7.90-14.1) || (8.63-16.5)
3.da 1.89 2.67 3.75 4.69 6.04 7.15 8.34 9.64 11.5 13.1
Y || (1.68-2.17) || (2.36-3.07) || (3.31-4.34) || (4.11-5.46) || (5.12-7.28) || (5.94-8.79) || (6.76-105) || (7.60-12.5) || (8.71-15.6) || (9.56-18.3)
4-da 2.03 2.87 4.05 5.07 6.54 7.75 9.06 10.5 12.5 14.3
Y || (1.80-2.34) || (2.54-3.31) || (3.58-4.68) | (4.44-5.90) || (5.54-7.88) || (6.44-9.53) | (7.3a-11.4) || (8.26-13.6) || (9.48-16.9) || (10.4-19.9)
7-da 2.27 3.20 451 5.64 7.28 8.62 10.1 11.6 13.9 15.8
Y || (2.01-2.61) || (2.84-3.69) || (3.98-5.21) || (4.94-6.57) || (6.17-8.76) || (7.16-10.6) || (8.15-12.7) || (9.17-15.1) || (10.5-18.8) || (11.6-22.1)
10-da 241 3.40 4.79 5.99 7.72 9.15 10.7 12.3 14.8 16.8
Y | 2.14-2.78) || (3.01-3.92) || 4.23-5.53) | (5.24-6.97) || (6.54-9.30) || (7.50-11.2) | (8.65-13.5) || (9.73-16.0) || (11.2-19.9) || (12.3-23.4)
20-da 2.86 4.04 5.70 7.14 9.23 10.9 12.8 14.8 17.8 20.2
Y || (2.54-3.29) || (3.58-4.66) || (5.03-6.59) | (6.25-8.32) || (7.82-11.1) || (9.09-13.5) || (10.4-16.1) || 11.7-19.2) || (13.4-24.0) || (14.7-28.2)
30-da 3.36 4.73 6.66 8.33 10.8 12.8 15.0 17.3 20.8 23.7
Y || (2.98-3.87) || (4.19-5.45) || (5.88-7.69) | (7.30-9.71) || (9.13-13.0) || (10.6-15.7) | (12.1-18.9) || (13.7-22.5) || (@5.7-28.1) || (17.3-33.1)
45-da 4.00 5.56 7.77 9.70 12.5 14.9 17.4 20.2 24.2 27.6
Y | (3.54-4.60) | (4.92-6.41) || (6.86-8.98) | (8.49-11.3) || (10.6-15.1) || (12.3-18.3) | (14.1-21.9) || (15.9-26.1) || (18.3-32.7) || (20.2-38.6)
60-da 4.55 6.23 8.61 10.7 13.8 16.3 19.1 221 26.6 30.4
Y || (4.03-5.23) || (5.51-7.18) || (7.60-9.95) | (9.37-12.5) || (11.7-16.6) || (13.5-20.1) | (15.5-24.0) || (17.4-28.7) || (20.1-36.0) || (22.2-42.5)
! 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.

Back to Top
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PF graphical

PDS-based depth-duration-frequency (DDF) curves
Latitude: 34.4297°, Longitude: -117.4522°
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Maps & aerials
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US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910
Questions?: HDSC.Questions@noaa.gov

Disclaimer
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TECHNICAL GUIDANCE DOCUMENT APPENDICES

Worksheet H: Factor of Safety and Design Infiltration Rate and Worksheet

Assigned Factor Product (p)
Factor Category Factor Description Weight (w) | Value (v) pP=WXV
Soil assessment methods 0.25 3 0.75
Predominant soil texture 0.25 2 0.50
A Suitability Site soil variability 0.25 3 0.75
Assessment : :
Depth to groundwater / impervious
I 0.25 1 0.25
ayer
Suitability Assessment Safety Factor, S, = Xp 2.25
Tributary area size 0.25 2 0.50
Level of pretreat ted
evg of pretreatment/ expecte 0.25 3 0.75
sediment loads
B Design Redundancy 0.25 3 0.75
Compaction during construction 0.25 1 0.25
Design Safety Factor, Sg = Xp 2.25
Combined Safety Factor, Stoa= SaX Sg 5.06
Observed Infiltration Rate, inch/hr, Kopserved 5 95
(corrected for test-specific bias) '
Design Infiltration Rate, in/hr, Kpesian = Kobserved / STotal 1.18
Supporting Data
Briefly describe infiltration test and provide reference to test forms:
See soils report in appendix 6.4.

Note: The minimum combined adjustment factor shall not be less than 2.0 and the maximum
combined adjustment factor shall not exceed 9.0.

VII-35
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Preface

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

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

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

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

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

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

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


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

alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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Soil Map

The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP INFORMATION

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

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

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

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

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

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

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

Soil Survey Area: San Bernardino County, California, Mojave
River Area
Survey Area Data: Version 10, Sep 13, 2018

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

Date(s) aerial images were photographed: Jul 19, 2018—Apr 19,
2019

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




Custom Soil Resource Report

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
112 CAJON SAND, 0 TO 2 8.6 100.0%
PERCENT SLOPES
Totals for Area of Interest 8.6 100.0%

Map Unit Descriptions

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

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic

class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some

observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made

up of the soils or miscellaneous areas for which it is named and some minor

components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different

management. These are called contrasting, or dissimilar, components. They

generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a

given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not

mentioned in the descriptions, especially where the pattern was so complex that it

was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the

usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous

areas.
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An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

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

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

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

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

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

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

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

10



Custom Soil Resource Report

San Bernardino County, California, Mojave River Area

112—CAJON SAND, 0 TO 2 PERCENT SLOPES

Map Unit Setting
National map unit symbol: hkrj
Elevation: 1,800 to 3,200 feet
Mean annual precipitation: 3 to 6 inches
Mean annual air temperature: 59 to 66 degrees F
Frost-free period: 180 to 290 days
Farmland classification: Farmland of statewide importance

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

Description of Cajon

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

Typical profile
H1 -0 to 7 inches: sand
H2 - 7 to 25 inches: sand
H3 - 25 to 45 inches: gravelly sand
H4 - 45 to 60 inches: stratified sand to loamy fine sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95
to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 1 percent
Available water storage in profile: Low (about 4.1 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: A
Ecological site: Sandy (RO30XF012CA)
Hydric soil rating: No

Minor Components

Manet
Percent of map unit: 5 percent

11
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Landform: Playas
Hydric soil rating: Yes

Kimberlina
Percent of map unit: 5 percent

Helendale
Percent of map unit: 5 percent

12
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