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Section 1 Discretionary Permit(s)
Form 1-1 Project Information

Project Name Foothill / Cypress Apartment

Project Owner Contact Name: Frontier Enterprises

Mailing
Address:

8300 Utica Avenue, Ste. 300

Rancho Cucamonga, CA 91730

E-mail
Address:

Telephone: 909-354-8000

Permit/Application Number(s):
Tract/Parcel Map
Number(s):  3154

APN (s): 0240-121-22

Additional Information/

Comments:
N/A,

Description of Project:

The project is proposing 107 units of multifamily townhome development in an area of 6.45
acre.  The project consist of townhomes, coverd tandem parking, driveways, parking lot, side
walks, landscaping/planter area and associated offsite street improvements on Highland Ave.
& Mango Ave. The project is located in the City of Fontana, bounded by S. Highland Ave.  to
the north and south, Mango Avenue to the east, existing residential development to the
south.

The project is also proposing frontage parkway improvements that include sidewalk, planters
and curb & gutter being approximately 1,650-ft (in Highland Ave. & Mango Ave.).

The proposed site drainage area consists of a single drainage management area (DMA-1)
based on the proposed flow pattern onsite.

DMA-1 (6.45 ac) include multiple of Stormtech Underground Chamber System-1 through
Chamber System -5 for water quality volume infiltration, a network of storm drain
pipe/ribbon gutter/conveyance system including grate inlet with ADS Flexstorm Filter Inserts
for pre-treatment. Stormwater will be conveyed to the Underground Stormtech Chamber
System-1 through 5 via the proposed storm drain system for water quality volume infiltration.

For storms larger than the water quality, the runoff will overflow the chamber system-1
through 5 once reach their capacity and will bypass the chamber system via the proposed
weir structure and then continue drains into the proposed onsite storm drain system and will
finally conveys and discharge to the existing detention system across Mango Avenue via the
proposed lateral.

The proposed parkway frontage improvements are approximately 1,650-ft which is less than
the minimum required length of ½ mile (2,640-ft) and are exempt from water quality
treatment per the San Bernardino County Transportation Project Total Guidance Document
(TGD).
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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
This section of the WQMP should 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.

Form 2.1-1  Description of Proposed Project
1 Development Category (Select all that apply):

 Significant re-
development involving the
addition or replacement of
5,000 ft2 or more of
impervious surface on an
already developed site

New development involving
the creation of 10,000 ft2 or
more of impervious surface
collectively over entire site

 Automotive repair
shops with standard
industrial classification (SIC)
codes 5013, 5014, 5541,
7532- 7534, 7536-7539

Restaurants (with SIC
code 5812) where the land
area of development is
5,000 ft2 or more

  Hillside developments of
5,000 ft2 or more which are
located on areas with known
erosive soil conditions or
where the natural slope is
25 percent or more

  Developments of 2,500 ft2

of impervious surface or more
adjacent to (within 200 ft) or
discharging directly into
environmentally sensitive areas
or waterbodies listed on the
CWA Section 303(d) list of
impaired waters.

  Parking lots of 5,000 ft2

or more exposed to storm
water

Retail gasoline outlets
that are either 5,000 ft2 or
more, or have a projected
average daily traffic of 100
or more vehicles per day

Non-Priority / Non-Category Project May require source control LID BMPs and other LIP requirements. Please consult with local

jurisdiction on specific requirements.

2 Project Area (ft2): 280,962 sf 3 Number of Dwelling Units: 107 4 SIC Code: 6513

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

BMPs to address runoff at time of completion.

6 Does Project include roads?  Yes  No If yes, ensure that applicable requirements for transportation projects are addressed (see

Appendix A of TGD for WQMP)
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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 of WQMP stormwater facilities:

Frontier Enterprises. will be responsible to build the site and the maintenance of the post-developed BMPs.

Address:

8300 Utica Ave, Ste 300

Rancho Cucamonga, CA 91730

Phone Number: 909-354-8000
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2.3 Potential Stormwater Pollutants
Determine and describe expected stormwater pollutants of concern based on land uses and site activities
(refer to Table 3-3 in the TGD for WQMP).

Form 2.3-1 Pollutants of Concern

Pollutant
Please check:

E=Expected, N=Not
Expected

Additional Information and Comments

Pathogens (Bacterial / Virus) E N

Bacteria and viruses are a potential pollutant for residential
developments (Townhomes).  Due to the nature of the development
the site will be treated using site and source and treatment control
BMPs. Bacteria and virus can also be detected in pavement runoff,
therefore, the site has incorporated treatment control throughout.  All
paved and hardened surfaces will flow through the proposed grate
inlet pre-treatment units prior to discharge into the proposed
infiltration basins as part of Low Impact Design (LID).
Impacted Water Body: Cactus Channel

Nutrients/Noxious Aquatic
Plants E N

This residential site includes landscaping area which will be the
potential generation of this type of pollutants.

                                            Impacted Water Body: Cactus Channel

Sediment / Total suspended
solids / pH E N This commercial site which will be the potential generation of this type

of pollutants.

Metals E N Generates from parking lots
                      Impacted Water Body: Cactus Channel

Oil and Grease E N Generates from oil & grease from parked vehicle from the parking lot

Trash/Debris E N

Debris/trash is a potential pollutant for multifamily townhomes.
Trash/debris from paved surfaces will be intercepted in the proposed
grate inlets with filtration devices as part of the source and treatment

control BMPs.
Impacted Water Body: None

Pesticides / Herbicides E N
This townhome site will use pesticides/herbicides for pest control

purposes and will be the potential generation of this type of pollutants.
Impacted Water Body: None

Organic Compounds E N
This  townhome site includes the usage of solvents which will be the

potential generation of this type of pollutants.
Impacted Water Body:   Cactus Channel

Other: Nutrients E N Include nitrogen and phosphorus from usages of fertilizers in the
proposed landscape area.

Oxygen Demanding
Compounds E N

Other: E N
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2.4 Water Quality Credits
A water quality credit program is applicable for certain types of development projects if it is not feasible to
meet the requirements for on-site LID. Proponents for eligible projects, as described below, can apply for
water quality credits that would reduce project obligations for selecting and sizing other treatment BMP or
participating in other alternative compliance programs. Refer to Section 6.2 in the TGD for WQMP to
determine if water quality credits are applicable for the project.
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Form 2.4-1 Water Quality Credits
1 Project Types that Qualify for Water Quality Credits: Select all that apply

Redevelopment projects that
reduce the overall impervious
footprint of the project site.

[Credit = % impervious reduced]

Higher density
development projects

Vertical density [20%]
7 units/ acre [5%]

 Mixed use development,
(combination of residential,
commercial, industrial, office,
institutional, or other land uses
which incorporate design principles
that demonstrate environmental
benefits not realized through single
use projects) [20%]

Brownfield
redevelopment
(redevelop real property
complicated by presence
or potential of hazardous
contaminants) [25%]

  Redevelopment projects in
established historic district,
historic preservation area, or
similar significant core city center
areas [10%]

  Transit-oriented
developments (mixed use
residential or commercial
area designed to maximize
access to public
transportation) [20%]

 In-fill projects (conversion of
empty lots & other underused
spaces < 5 acres, substantially
surrounded by urban land uses, into
more beneficially used spaces, such
as residential or commercial areas)
[10%]

  Live-Work
developments (variety of
developments designed
to support residential and
vocational needs) [20%]

2 Total Credit % 0 (Total all credit percentages up to a maximum allowable credit of 50 percent)

Description of Water Quality
Credit Eligibility (if applicable)

N/A
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Section 3 Site and Watershed Description
Describe the project site conditions that will facilitate the selection of BMP 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 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.

Form 3-1  Site Location and Hydrologic Features
Site coordinates take GPS
measurement at  approximate
center of site

Latitude
 34.13444ᵒ N

Longitude
117.43248ᵒ W

Thomas Bros Map page
PAGE ___ GRID _ _

1 San Bernardino County climatic region:   Valley   Mountain

2 Does the site have more than one drainage area (DA):  Yes     No 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

DA-1 TO Outlet 1

DMA-1 (6.45 ac) include multiple of Stormtech Underground Chamber System-1 through Chamber
System -5 for water quality volume infiltration, a network of storm drain pipe/ribbon
gutter/conveyance system including grate inlet with ADS Flexstorm Filter Inserts for pre-treatment.
Stormwater will be conveyed to the Underground Stormtech Chamber System-1 through 5 via the
proposed storm drain system for water quality volume infiltration.

For storms larger than the water quality, the runoff will overflow the chamber system-1 through 5
once reach their capacity and will bypass the chamber system via the proposed weir structure and
then continue drains into the proposed onsite storm drain system and will finally conveys and

Outlet 1 (SD Lateral)

DMA-1

Stormtech Chamber System-1 through 5

Existing Detention Basin
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discharge to the existing detention system across Mango Avenue via the proposed lateral.



Mango /S. Highland Townhome
Water Quality Management Plan (WQMP)

4-4

Form 3-2 Existing Hydrologic Characteristics for Drainage Areas
(DA-1)

For Drainage Areas 1-3 sub-watershed DMA,
provide the following characteristics

DMA-1

1 DMA drainage area (ft2) 280,962 sf

2 Existing site impervious area (ft2) 0 sf

3 Antecedent moisture condition For desert

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

III

4 Hydrologic soil group Refer to Watershed

Mapping Tool –
http://sbcounty.permitrack.com/WAP

A

5 Longest flowpath length (ft) 850

6 Longest flowpath slope (ft/ft) 1.7%

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

of Hydrology Manual

Undeveloped-
Open Brush

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

Good



ae
Prepared By:

16866 Seville Avenue
Fontana, California  92335

(909) 356-1815

ALLARD ENGINEERING
Civil Engineering - Land Surveying - Land Planning

Fax (909) 356-1795
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Form 3-3 Watershed Description for Drainage Area(s) DA1

Receiving waters

Refer to Watershed Mapping Tool -

http://sbcounty.permitrack.com/WAP

See ‘Drainage Facilities” link at this website

Existing Detention Basin – Mango Ave
Cactus Channel
San Sevaine Channel
Etiwanda Creek Channel
Santa Ana River Reach 3
Predo Dam

Applicable TMDLs

Refer to Local Implementation Plan

Santa Ana River Reach 3:
Pathogens “Bacterial Indicator TMLDs for Middle Santa Ana River Watershed
Waterbodies (Bill Rice)
Nitrate : Santa Ana River Reach 3 Nitrate TMDL (Hope Smythe)
Prado Flood Control basin
Pathogens “Bacterial Indicator TMLDs for Middle Santa Ana River Watershed
Waterbodies (Bill Rice)
Santa Ana River Reach 2  NONE
Santa Ana River Reach 1  NONE
Tidal Prism, Santa Ana River NONE

303(d) listed impairments

Refer to Local Implementation Plan and Watershed
Mapping Tool –

http://sbcounty.permitrack.com/WAP and State
Water Resources Control Board website –
http://www.waterboards.ca.gov/santaana/water_iss
ues/programs/tmdl/index.shtml

Expected pollutants of concern include heavy metals, organic compounds,
trash/debris and oil/grease. Potential pollutants of concern include bacteria
vitus, nutrients, pesticides, sediments, and oxygen demanding substances.
There is no evidence to suggest that any other pollutants will be produced
from the project site other than these

303(d) listed impairment
Santa Ana River Reach 3:  Pathogens, Metals (copper & lead)
Prado Flood Control Basin:  Pathogens and Nutrients
Santa Ana River Reach 2: Pathogens
Santa Ana River Reach 1 and Tidal prism Santa Ana River : NONE

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

San Bernardino Kangaroo Rat, Riversidian Alluvial Sage Scru

Unlined Downstream Water Bodies

Refer to Watershed Mapping Tool –

http://sbcounty.permitrack.com/WAP

Santa Ana River

Adam Shafiq
Text Box



Mango /S. Highland Townhome
Water Quality Management Plan (WQMP)

4-6

Hydrologic Conditions of Concern

  Yes Complete Hydrologic Conditions of Concern (HCOC) Assessment. Include Forms

4.2-2 through Form 4.2-5 and Hydromodification BMP Form 4.3-10 in submittal

  No

Watershed–based BMP included in a RWQCB
approved WAP

  Yes Attach verification of regional BMP evaluation criteria in WAP

•  More Effective than On-site LID

•  Remaining Capacity for Project DCV

•  Upstream of any Water of the US

•  Operational at Project Completion

•  Long-Term Maintenance Plan

 No



WQMP Project Report

County of San Bernardino Stormwater Program

Santa Ana River Watershed Geodatabase

Thursday, June 03, 2021

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): 024012122
Project Site Acreage: 6.445
HCOC Exempt Area: Yes. Verify that the project is completely with the HCOC exemption area.
Closest Receiving Waters:
(Applicant to verify based on local drainage facilities and topography.)

System Number - 104
Facility Name - Cactus Channel
Owner - SBCFCD

Closest channel segment’s susceptibility to Hydromodification: EHM
Highest downstream hydromodification susceptibility: High
Is this drainage segment subject to TMDLs? No
Are there downstream drainage segments subject to TMDLs? No
Is this drainage segment a 303d listed stream? No
Are there 303d listed streams downstream? Yes
Are there unlined downstream waterbodies? No
Project Site Onsite Soil Group(s): A
Environmentally Sensitive Areas within 200': None
Groundwater Depth (FT): -505
Parcels with potential septic tanks within 1000': Yes
Known Groundwater Contamination Plumes within 1000': No
Studies and Reports Related to Project Site: Baseline-Cactus Storm Drain Planning Study

Cactus Basin
Summary Report Master Storm Drainage Plan Study
Summary Report Master Storm Drainage Plan Map
CSDP 3-3 Rialto Channel Drainage Area Volume I
CSDP 3-3 Rialto Channel Drainage Area Volume II
CSDP 3-3 Rialto Channel Drainage Area Volume III
CSDP 3-3 Rialto Channel Drainage Area Volume I
CSDP 3-3 Rialto Channel Drainage Area Volume IV
CSDP 3-3 Rialto Channel Drainage Area Volume V
CSDP 3 CALC SHEET FOR HYDRO
CSDP 3-3 Rialto Channel Drain Area Draft
FONTANA MPD FEE STUDY
Master SD Hydrology Calcs for Fontana Vol III
Master SD Hydrology Calcs For Fontana Vol II
Master SD Hydrology Calcs for Fontana Vol V
Master SD Hydrology Calcs for Fontana Vol IV
Rialto MPD Vol1
Rialto MPD Vol II
RS-Rialto Map Book-FINAL Layout2
San Sevaine - Boyle Map 0001
San Sevaine - Boyle Map 0002
San Sevaine - Boyle Map 0003
SBCounty CSDP Project No.2 Volume 1
SBCounty CSDP Project No.2 Volume 2
Volume 2 Map
SBCounty CSDP Project No.3 Volume I
SBCounty CSDP Project No.3 Volume II
West Fontana Channel Preliminary Basin Study

Page 1 of 1San Bernardino - WAP Report

6/3/2021http://permitrack.sbcounty.gov/wap_report/report.asp?septic=Yes&SECAREA=&PNUM=0...
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Section 4 Best Management Practices (BMP)

4.1 Source Control BMP

4.1.1 Pollution Prevention
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.
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Form 4.1-1 Non-Structural Source Control BMPs

Identifier Name
Check One Describe BMP Implementation OR,

if not applicable, state reasonIncluded Not
Applicable

N1
Education of Property Owners, Tenants
and Occupants on Stormwater BMPs

Practical education materials will be provided to property owner and  proposed
Apartment Complex Maintenance staffs covering various water quality issues that will
need to be addressed on their specific site. These materials will include general practices
that contribute to the protection of storm water quality and BMP’s that eliminate or
reduce pollution during property improvements. The developer will request these
materials in writing at least 30 days prior to intended distribution and will then be
responsible for publication and distribution.

N2 Activity Restrictions

Restrictions may be developed by property owner or other mechanisms. Pesticide
applications will be performed by an applicator certified by the California Department of
Pesticide Regulation. Vehicle washing will be prohibited.

N3 Landscape Management BMPs

According to the California Stormwater Quality Associations Stormwater Best
Management Practice Handbook, landscape planning is implemented to reduce
groundwater and storm water contamination. This will be accomplished through an
infiltration basins, and landscape areas.

N4 BMP Maintenance See section 5, Table 5.1 for details on BMP maintenance

N5
Title 22 CCR Compliance
(How development will comply)

Not applicable

N6 Local Water Quality Ordinances Not applicable

N7 Spill Contingency Plan
The spill contingency plan shall be provided in accordance with Section 6.95 of the
California Health and Safety Code.

N8 Underground Storage Tank Compliance No underground storage tank on the site.
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Form 4.1-1 Non-Structural Source Control BMPs

N9
Hazardous Materials Disclosure
Compliance

No hazardous materials in the site.
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Form 4.1-1 Non-Structural Source Control BMPs

Identifier Name
Check One Describe BMP Implementation OR,

if not applicable, state reasonIncluded Not
Applicable

N10 Uniform Fire Code Implementation No hazardous materials in the site.

N11 Litter/Debris Control Program
Will be responsible by landscaper contractor assigned by the Owner of the property.
Litter/debris control a minimum of once every two weeks.

N12 Employee Training
 All employees will be trained administered by the Owner of the property, once in a
year.

N13 Housekeeping of Loading Docks N/A. No loading Docks proposed at the site

N14 Catch Basin Inspection Program
Catch basins will be inspected a minimum of once every three months during the dry
season and a minimum of once every two months during the rainy season.

N15
Vacuum Sweeping of Private Streets and
Parking Lots

Parking lot and onsite pavement will be vacume sweep by the owner assigned landscape
contractor. At a minimum all paved areas shall be swept, in late summer or early fall.
Prior to the start of the rainy season or equivalent, as govern by the governing
jurisdiction.

N16 Other Non-structural Measures for Public
Agency Projects

Not applicable

N17 Comply with all other applicable NPDES
permits

Yes, if necessary.
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Form 4.1-2 Structural Source Control BMPs

Identifier Name
Check One

Describe BMP Implementation OR,
If not applicable, state reasonIncluded

Not
Applicable

S1 Provide storm drain system stencilling and signage
(CASQA New Development BMP Handbook SD-13)

Signs will be placed above storm drain inlets to warn the public of prohibitions
against waste disposal

S2
Design and construct outdoor material storage
areas to reduce pollution introduction (CASQA
New Development BMP Handbook SD-34)

No material storages areas in the project

S3
Design and construct trash and waste storage
areas to reduce pollution introduction (CASQA
New Development BMP Handbook SD-32)

Trash enclosures, containment structures will be provided by the Owner and will
be maintained by Owner assigned operator.

S4

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

Rain sensors will be incorporated into the onsite sprinkler system so that no
unnecessary watering of landscaped areas occurs after storm events.

S5
Finish grade of landscaped areas at a minimum of
1-2 inches below top of curb, sidewalk, or
pavement

New landscaped areas will be constructed at a minimum of 1 inch below existing
paved areas

S6
Protect slopes and channels and provide energy
dissipation (CASQA New Development BMP
Handbook SD-10)

No Slopes and Channel, Not applicable

S7
Covered dock areas (CASQA New Development
BMP Handbook SD-31)

Not Applicable

S8
Covered maintenance bays with spill containment
plans (CASQA New Development BMP Handbook
SD-31)

No Maintenance Bays, Not applicable

S9
Vehicle wash areas with spill containment plans
(CASQA New Development BMP Handbook SD-33)

No carwash area’s , Not applicable

S10
Covered outdoor processing areas (CASQA New
Development BMP Handbook SD-36)

No outdoor Processing, Not applicable
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Form 4.1-2 Structural Source Control BMPs

Identifier Name
Check One

Describe BMP Implementation OR,
If not applicable, state reasonIncluded Not

Applicable

S11
Equipment wash areas with spill containment
plans (CASQA New Development BMP Handbook
SD-33)

No equipment wash areas, Not applicable

S12
Fueling areas (CASQA New Development BMP
Handbook SD-30)

No Fueling Areas, Not applicable

S13
Hillside landscaping (CASQA New Development
BMP Handbook SD-10)

No Hillside Landscaping, Not applicable

S14 Wash water control for food preparation areas No food Preparation, Not applicable

S15
Community car wash racks (CASQA New
Development BMP Handbook SD-33)

No Community Car Wash, Not applicable
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4.1.2 Preventative LID Site Design Practices
Site design practices associated with new LID requirements in the MS4 Permit should be considered in
the earliest phases of a project. Preventative site design practices can result in smaller DCV for LID BMP
and hydromodification control BMP by reducing runoff generation. Describe site design and drainage
plan including:

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

Form 4.1-3 Preventative LID Site Design Practices Checklist
Site Design Practices
If yes, explain how preventative site design practice is addressed in project site plan. If no, other LID BMPs must be selected to meet targets

Minimize impervious areas: Yes     No
Explanation: We will build multiple planter areas in addition to capturing water in the underground chamber system for
infiltration.

Maximize natural infiltration capacity: Yes  No
Explanation: Part of Runoff from impervious surfaces will be conveyed through  landscaped areas so that infiltration is
maximized. Runoff will also be intercepted by two stormtech infiltration chamber systems

Preserve existing drainage patterns and time of concentration: Yes  No
Explanation: The site currently drains to the southeast. Post developed flow will also drain southeast this is consistent with
existing and Master Planned flow patterns.

Disconnect impervious areas: Yes  No
Explanation: Part of impervious/roof areas will drain into landscaped areas.

Protect existing vegetation and sensitive areas: Yes  No
Explanation: There are no environmentally sensitive areas within the site boudary.

Re-vegetate disturbed areas: Yes  No
Explanation: Part of disturbed areas will be revegeated, see landscape plan.

Minimize unnecessary compaction in stormwater retention/infiltration basin/trench areas: Yes  No
Explanation: No compaction will be performed within the area where the stormtech infiltration chamber systems are
proposed.

Utilize vegetated drainage swales in place of underground piping or imperviously lined swales: Yes  No
Explanation: Runoff will also be intercepted by the stormtech infiltration chamber system and multiple landscaped areas.

Stake off areas that will be used for landscaping to minimize compaction during construction : Yes  No
Explanation: No compaction will be performed within the area where landscape areas are proposed.

 A narrative of site design practices utilized or rationale for not using practices

 A narrative of how site plan incorporates preventive site design practices

 Include an attached Site Plan layout which shows how preventative site design practices are
included in WQMP
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4.2 Project Performance Criteria
The purpose of this section of the Project WQMP is to establish targets for post-development hydrology
based on performance criteria specified in the 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 of any downstream waterbody segments with a HCOC. If the project has
more than one outlet for stormwater runoff, then complete additional versions of
these forms for each DA / outlet.

Methods applied in the following forms include:

 For LID BMP Design Capture Volume (DCV), the San Bernardino County Stormwater Program requires
use of the P6 method (MS4 Permit Section XI.D.6a.ii) – Form 4.2-1

 For HCOC pre- and post-development hydrologic calculation, the San Bernardino County Stormwater
Program 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 mi2), 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 HCOC
performance criteria.

Refer to Section 4 in the TGD for WQMP for detailed guidance and instructions.

Form 4.2-1  LID BMP Performance Criteria for Design Capture Volume
(DMA-1) See attached summary table and calculation sheets for DCV

1 Project area DMA-1
(ft2):

280,962`

2 Imperviousness after applying preventative
site design practices (Imp%): 80%
.

3 Runoff Coefficient (Rc): 0.60
Rc = 0.858 (Imp%)^3-0.78(Imp%)^2+0.774(Imp%)+0.04
Varies for each DMAs.
See provided Calculation Sheets in the following pages.

4 Determine 1-hour rainfall depth for a 2-year return period P2yr-1hr (in):  - http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html

0.699 inches.

5 Compute P6, Mean 6-hr Precipitation (inches): 1.0352 for all DMAs.  See provided Calculation Sheets in the following pages.

P6 = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 (Valley = 1.4807; Mountain = 1.909; Desert = 1.2371)

6 Drawdown Rate
Use 48 hours as the default condition. Selection and use of the 24 hour drawdown time condition is subject to approval
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

7 Compute design capture volume, DCV (ft3):  28,514
DCV = 1/12 * [Item 1* Item 3 *Item 5 * C2], where C2 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
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DCV from Entire Site (DMA-1): 28,514 cu-ft

Refer to the attached design capture volume calculations for drainage management area DMA-1.



1) Calculate the "Watershed Imperviousness Ratio", I which is equal to the percent of impervious
   area in the BMP Drainage Area divided by 100

Imperviousness(i)= 0.8 Town Homes

Total Acreage(A) = 6.45 280962 sf

2) Calculate the composite Runoff Coefficient Cbmp for the drainage area

Cbmp = 0.858i3-0.78i2+0.774i+0.04

Cbmp = 0.60

3) Determine which Regression Coefficient to use by region the project is located in

Valley 1.481
Mountain 1.909
Desert 1.237

Regression coefficient for this project is: 1.481

4) Determine the area averaged "6 hour Mean Storm Rainfall" , P6

2 yr 1 Hr Rainfall Depth per NOAA Atlas 14= 0.699 inches

P6 = 2 yr 1 hr Rainfall x Regression coefficient

P6 = 1.0352 inches

5) Determine Regression Constant (a) for 48 hour drawdown a for 24 hour = 1.582
a for 48 hour = 1.963

a = 1.963

6) Calculate the Maximized Detention Volume, P0

P0 = C x a x P6

Po(inches) = 1.2179

7) Calculate the Target Capture Volume, V0, in acre feet

V0 = (P0 * A)/12

V0 = 0.65 acre-feet
V0 = 28,514 CF

Target Captured Volume
Watershed DMA 1
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NOAA Atlas 14, Volume 6, Version 2 
Location name: Fontana, California, USA* 
Latitude: 34.1344°, Longitude: -117.4325° 

Elevation: 1521.4 ft**
* source: ESRI Maps 

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey

Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

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

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.133
(0.111‑0.161)

0.176
(0.146‑0.214)

0.232
(0.192‑0.282)

0.277
(0.228‑0.341)

0.339
(0.270‑0.432)

0.387
(0.301‑0.503)

0.436
(0.331‑0.582)

0.487
(0.359‑0.669)

0.557
(0.393‑0.798)

0.612
(0.417‑0.908)

10-min 0.190
(0.159‑0.231)

0.252
(0.209‑0.306)

0.332
(0.275‑0.405)

0.397
(0.327‑0.488)

0.486
(0.386‑0.619)

0.555
(0.432‑0.722)

0.626
(0.474‑0.834)

0.699
(0.514‑0.958)

0.799
(0.564‑1.14)

0.878
(0.598‑1.30)

15-min 0.230
(0.192‑0.280)

0.305
(0.253‑0.370)

0.402
(0.333‑0.489)

0.481
(0.395‑0.591)

0.588
(0.467‑0.748)

0.671
(0.522‑0.873)

0.756
(0.573‑1.01)

0.845
(0.622‑1.16)

0.966
(0.682‑1.38)

1.06
(0.723‑1.58)

30-min 0.348
(0.289‑0.422)

0.460
(0.382‑0.559)

0.606
(0.503‑0.739)

0.726
(0.597‑0.892)

0.888
(0.705‑1.13)

1.01
(0.788‑1.32)

1.14
(0.866‑1.52)

1.28
(0.939‑1.75)

1.46
(1.03‑2.09)

1.60
(1.09‑2.38)

60-min 0.529
(0.440‑0.642)

0.699
(0.581‑0.850)

0.922
(0.764‑1.12)

1.10
(0.907‑1.36)

1.35
(1.07‑1.72)

1.54
(1.20‑2.00)

1.74
(1.32‑2.32)

1.94
(1.43‑2.66)

2.22
(1.57‑3.18)

2.44
(1.66‑3.62)

2-hr 0.806
(0.671‑0.978)

1.05
(0.876‑1.28)

1.37
(1.14‑1.67)

1.63
(1.34‑2.01)

1.98
(1.57‑2.52)

2.25
(1.75‑2.92)

2.52
(1.91‑3.35)

2.79
(2.06‑3.83)

3.17
(2.24‑4.54)

3.46
(2.36‑5.13)

3-hr 1.03
(0.860‑1.25)

1.35
(1.12‑1.64)

1.75
(1.45‑2.13)

2.07
(1.70‑2.54)

2.50
(1.99‑3.18)

2.83
(2.20‑3.68)

3.16
(2.40‑4.21)

3.50
(2.58‑4.80)

3.95
(2.79‑5.66)

4.30
(2.93‑6.38)

6-hr 1.53
(1.27‑1.86)

1.99
(1.65‑2.42)

2.57
(2.13‑3.14)

3.04
(2.50‑3.74)

3.66
(2.91‑4.65)

4.12
(3.20‑5.36)

4.59
(3.48‑6.11)

5.06
(3.72‑6.94)

5.68
(4.01‑8.14)

6.16
(4.20‑9.14)

12-hr 2.09
(1.74‑2.54)

2.73
(2.27‑3.32)

3.54
(2.93‑4.31)

4.18
(3.43‑5.13)

5.01
(3.98‑6.38)

5.64
(4.38‑7.32)

6.25
(4.74‑8.33)

6.87
(5.06‑9.42)

7.68
(5.42‑11.0)

8.30
(5.65‑12.3)

24-hr 2.85
(2.52‑3.28)

3.77
(3.33‑4.35)

4.92
(4.34‑5.69)

5.82
(5.10‑6.79)

7.01
(5.93‑8.44)

7.88
(6.54‑9.69)

8.74
(7.08‑11.0)

9.60
(7.57‑12.4)

10.7
(8.12‑14.5)

11.6
(8.47‑16.2)

2-day 3.49
(3.09‑4.02)

4.71
(4.16‑5.43)

6.27
(5.53‑7.25)

7.52
(6.58‑8.77)

9.20
(7.79‑11.1)

10.5
(8.68‑12.9)

11.7
(9.50‑14.8)

13.0
(10.3‑16.9)

14.8
(11.2‑19.9)

16.1
(11.8‑22.4)

3-day 3.74
(3.32‑4.31)

5.13
(4.54‑5.92)

6.96
(6.14‑8.05)

8.45
(7.40‑9.86)

10.5
(8.90‑12.7)

12.1
(10.0‑14.9)

13.7
(11.1‑17.3)

15.4
(12.1‑20.0)

17.7
(13.4‑23.9)

19.6
(14.3‑27.3)

4-day 4.00
(3.55‑4.61)

5.55
(4.91‑6.40)

7.60
(6.70‑8.79)

9.30
(8.14‑10.8)

11.7
(9.87‑14.0)

13.5
(11.2‑16.6)

15.4
(12.5‑19.4)

17.4
(13.7‑22.6)

20.2
(15.3‑27.3)

22.5
(16.4‑31.3)

https://www.commerce.gov/
http://www.noaa.gov/
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7-day 4.58
(4.06‑5.28)

6.42
(5.68‑7.41)

8.88
(7.83‑10.3)

10.9
(9.56‑12.7)

13.8
(11.7‑16.6)

16.0
(13.3‑19.7)

18.4
(14.9‑23.1)

20.8
(16.4‑27.0)

24.3
(18.4‑32.8)

27.1
(19.8‑37.8)

10-day 4.95
(4.38‑5.71)

6.98
(6.17‑8.05)

9.70
(8.56‑11.2)

12.0
(10.5‑14.0)

15.2
(12.9‑18.3)

17.7
(14.7‑21.8)

20.3
(16.5‑25.6)

23.1
(18.2‑30.0)

27.1
(20.5‑36.5)

30.2
(22.1‑42.2)

20-day 5.90
(5.23‑6.80)

8.40
(7.43‑9.69)

11.8
(10.4‑13.7)

14.7
(12.8‑17.1)

18.8
(15.9‑22.6)

22.0
(18.3‑27.1)

25.5
(20.6‑32.1)

29.2
(23.0‑37.8)

34.4
(26.0‑46.4)

38.7
(28.3‑54.0)

30-day 6.89
(6.10‑7.94)

9.82
(8.68‑11.3)

13.8
(12.2‑16.0)

17.3
(15.1‑20.2)

22.2
(18.8‑26.7)

26.2
(21.7‑32.2)

30.4
(24.6‑38.3)

34.9
(27.5‑45.2)

41.4
(31.3‑55.9)

46.8
(34.2‑65.2)

45-day 8.23
(7.28‑9.48)

11.6
(10.3‑13.4)

16.4
(14.5‑19.0)

20.5
(17.9‑23.9)

26.4
(22.3‑31.8)

31.2
(25.9‑38.4)

36.3
(29.4‑45.8)

41.9
(33.0‑54.3)

50.0
(37.8‑67.4)

56.7
(41.4‑79.1)

60-day 9.57
(8.47‑11.0)

13.4
(11.9‑15.5)

18.8
(16.6‑21.7)

23.4
(20.5‑27.3)

30.2
(25.6‑36.4)

35.7
(29.7‑44.0)

41.7
(33.8‑52.5)

48.2
(38.0‑62.5)

57.7
(43.7‑77.8)

65.6
(48.0‑91.5)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

PF graphical
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Project site located within HCOC Exempt Area per San Bernardino County WAP Report. Also the project
in developed condition will discharge to the existing detention basin which is part of the existing Master
Storm Drain System for up to 100-yr storm event.

Form 4.2-2  Summary of HCOC Assessment

Does project have the potential to cause or contribute to an HCOC in a downstream channel:  Yes     No
Go to: http://sbcounty.permitrack.com/WAP

If “Yes”, then complete HCOC assessment of site hydrology for 2yr 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)
If “No,” then proceed to Section 4.3 Project Conformance Analysis

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
4

Form 4.2-3 Item 13

5

Form 4.2-4 Item 14

6

Form 4.2-5 Item 14

Difference
7

Item 4 – Item 1

8

Item 5 – Item 2

9

Item 6 – Item 3

Difference
(as % of pre-developed)

10      %
Item 7 / Item 1

11      %
Item 8 / Item 2

12      %
Item 9 / Item 3



WQMP Project Report

County of San Bernardino Stormwater Program

Santa Ana River Watershed Geodatabase

Thursday, June 03, 2021

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): 024012122
Project Site Acreage: 6.445
HCOC Exempt Area: Yes. Verify that the project is completely with the HCOC exemption area.
Closest Receiving Waters:
(Applicant to verify based on local drainage facilities and topography.)

System Number - 104
Facility Name - Cactus Channel
Owner - SBCFCD

Closest channel segment’s susceptibility to Hydromodification: EHM
Highest downstream hydromodification susceptibility: High
Is this drainage segment subject to TMDLs? No
Are there downstream drainage segments subject to TMDLs? No
Is this drainage segment a 303d listed stream? No
Are there 303d listed streams downstream? Yes
Are there unlined downstream waterbodies? No
Project Site Onsite Soil Group(s): A
Environmentally Sensitive Areas within 200': None
Groundwater Depth (FT): -505
Parcels with potential septic tanks within 1000': Yes
Known Groundwater Contamination Plumes within 1000': No
Studies and Reports Related to Project Site: Baseline-Cactus Storm Drain Planning Study

Cactus Basin
Summary Report Master Storm Drainage Plan Study
Summary Report Master Storm Drainage Plan Map
CSDP 3-3 Rialto Channel Drainage Area Volume I
CSDP 3-3 Rialto Channel Drainage Area Volume II
CSDP 3-3 Rialto Channel Drainage Area Volume III
CSDP 3-3 Rialto Channel Drainage Area Volume I
CSDP 3-3 Rialto Channel Drainage Area Volume IV
CSDP 3-3 Rialto Channel Drainage Area Volume V
CSDP 3 CALC SHEET FOR HYDRO
CSDP 3-3 Rialto Channel Drain Area Draft
FONTANA MPD FEE STUDY
Master SD Hydrology Calcs for Fontana Vol III
Master SD Hydrology Calcs For Fontana Vol II
Master SD Hydrology Calcs for Fontana Vol V
Master SD Hydrology Calcs for Fontana Vol IV
Rialto MPD Vol1
Rialto MPD Vol II
RS-Rialto Map Book-FINAL Layout2
San Sevaine - Boyle Map 0001
San Sevaine - Boyle Map 0002
San Sevaine - Boyle Map 0003
SBCounty CSDP Project No.2 Volume 1
SBCounty CSDP Project No.2 Volume 2
Volume 2 Map
SBCounty CSDP Project No.3 Volume I
SBCounty CSDP Project No.3 Volume II
West Fontana Channel Preliminary Basin Study

Page 1 of 1San Bernardino - WAP Report

6/3/2021http://permitrack.sbcounty.gov/wap_report/report.asp?septic=Yes&SECAREA=&PNUM=0...
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Form 4.2-3  HCOC Assessment for Runoff Volume
Weighted Curve Number
Determination for:
Pre-developed DA

1a Land Cover type

2a Hydrologic Soil Group (HSG)

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

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

Weighted Curve Number
Determination for:
Post-developed DA

DMA C DMA D DMA E DMA F DMA G DMA H

1b Land Cover type

2b Hydrologic Soil Group (HSG)

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

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

5 Pre-Developed area-weighted CN: 7 Pre-developed soil storage capacity, S (in
S = (1000 / Item 5) – 10

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

6 Post-Developed area-weighted CN: 8 Post-developed soil storage capacity, S (in)
S = (1000 / Item 6) – 10

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

11 Precipitation for 2 yr, 24 hr storm (in):
Go to: http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html

12 Pre-developed Volume (ft3):
Vpre =(1 / 12) * (Item sum of Item 3) * [(Item 11 – Item 9)^2 / ((Item 11 – Item 9 + Item 7)

13 Post-developed Volume (ft3):
Vpre =(1 / 12) * (Item sum of Item 3) * [(Item 11 – Item 10)^2 / ((Item 11 – Item 10 + Item 8)

14 Volume Reduction needed to meet HCOC Requirement, (ft3):
VHCOC = (Item 13 * 0.95) – Item 12
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Form 4.2-4 HCOC Assessment for Time of Concentration

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

Variables

Pre-developed DA1
Use additional forms if there are more than 4 DMA

Post-developed DA1
Use additional forms if there are more than 4 DMA

DA 1 DMA B DMA C DMA D DA 1 DMA B DMA C DMA D

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

Item 5 for pre-developed condition

2 Change in elevation (ft)

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

4 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

7 Cross-sectional area of channel (ft2)

8 Wetted perimeter of channel (ft)

9 Manning’s roughness of channel (n)

10 Channel flow velocity (ft/sec)
Vfps = (1.49 / Item 9) * (Item 7/Item 8)^0.67

* (Item 3)^0.5

11 Travel time to outlet (min)
Tt = Item 6 / (Item 10 * 60)

12 Total time of concentration (min)
Tc = Item 5 + Item 11

13 Pre-developed time of concentration (min):

14 Post-developed time of concentration (min):

15 Additional time of concentration needed to meet HCOC requirement (min):
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Form 4.2-5 HCOC Assessment for Peak Runoff

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 DMA C DMA A DMA B DMA C

1 Rainfall Intensity for storm duration equal to time of concentration
Ipeak = 10^(LOG Form 4.2-1 Item 4 - 0.6 LOG Form 4.2-4 Item 5 /60)

2 Drainage Area of each DMA (ft2)
For DMA with outlet at project site outlet, include upstream DMA (Using example
schematic in Form 3-1, DMA A will include drainage from DMA C)

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

4 Pervious area infiltration rate (in/hr)
Use pervious area CN and antecedent moisture condition with Appendix C-3 of the TGD
for WQMP

5 Maximum loss rate (in/hr)
Fm = Item 3 * Item 4
Use area-weighted Fm from DMA with outlet at project site outlet, include upstream
DMA (Using example schematic in Form 3-1, DMA A will include drainage from DMA C)

6 Peak Flow from DMA (cfs)
Qp =Item 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 n/a n/a

DMA B n/a n/a

DMA C n/a n/a

8 Pre-developed Qp at Tc for DMA A:
Qp = Item 6DMAA + [Item 6DMAB * (Item 1DMAA - Item
5DMAB)/(Item 1DMAB - Item 5DMAB)* Item 7DMAA/2] +
[Item 6DMAC * (Item 1DMAA - Item 5DMAC)/(Item 1DMAC -
Item 5DMAC)* Item 7DMAA/3]

9 Pre-developed Qp at Tc for DMA B:
Qp = Item 6DMAB + [Item 6DMAA * (Item 1DMAB - Item
5DMAA)/(Item 1DMAA - Item 5DMAA)* Item 7DMAB/1] +
[Item 6DMAC * (Item 1DMAB - Item 5DMAC)/(Item 1DMAC -
Item 5DMAC)* Item 7DMAB/3]

10 Pre-developed Qp at Tc for DMA C:
Qp = Item 6DMAC + [Item 6DMAA * (Item 1DMAC - Item
5DMAA)/(Item 1DMAA - Item 5DMAA)* Item 7DMAC/1] +
[Item 6DMAB * (Item 1DMAC - Item 5DMAB)/(Item 1DMAB

- Item 5DMAB)* Item 7DMAC/2]

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

11  Post-developed Qp at Tc for DMA A:
  Same as Item 8 for post-developed values

12  Post-developed Qp at Tc for DMA B:
 Same as Item 9 for post-developed values

13 Post-developed Qp at Tc for DMA C:
 Same as Item 10 for post-developed

values

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

needed)

15 Peak runoff reduction needed to meet HCOC Requirement (cfs): Qp-HCOC = (Item 14 * 0.95) – Item 10
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4.3 Project Conformance Analysis
Complete the following forms for each project site DA to document that the proposed LID BMPs
conform to the project DCV developed to meet performance criteria specified in the 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 MS4 Permit (see Section 5.3.1 in the TGD for WQMP). The forms compute
the following for on-site LID BMP:

 Site Design and Hydrologic Source Controls (Form 4.3-2)

 Retention and Infiltration (Form 4.3-3)

 Harvested and Use (Form 4.3-4) or

 Biotreatment (Form 4.3-5).

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 5.3.2.1 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 Forms 4.3-2 and 4.3-4 to determine the feasibility of applicable HSC and harvest and use
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 HSC 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 LID HSC, retention and infiltration, and harvest and use BMPs are unable to
mitigate the entire DCV, then biotreatment BMPs may be implemented by the project proponent. If
biotreatment BMPs are used, then they must be sized to provide sufficient capacity for effective
treatment of the remainder of the volume-based performance criteria that cannot be achieved with LID
BMPs (TGD for WQMP Section 5.4.4.2). Under no circumstances shall any portion of the DCV be
released from the site without effective mitigation and/or treatment.
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Form 4.3-1 Infiltration BMP Feasibility (DA 1)
Feasibility Criterion – Complete evaluation for each DA on the Project Site

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

If Yes, Provide basis: (attach)

2 Would installation of infiltration BMP significantly increase the risk of geotechnical hazards?                                Yes  No
(Yes, if the answer to any of the following questions is yes, as established by a geotechnical expert):
 The location is less than 50 feet away from slopes steeper than 15 percent
 The location is less than eight feet from building foundations or an alternative setback.
 A study certified by a geotechnical professional or an available watershed study determines that stormwater infiltration

would result in significantly increased risks of geotechnical hazards.

If Yes, Provide basis: (attach)

3 Would infiltration of runoff on a Project site violate downstream water rights?                                                          Yes  No

If Yes, Provide basis: (attach)

4 Is proposed infiltration facility located on hydrologic soil group (HSG) D soils or does the site geotechnical investigation

indicate presence of soil characteristics, which support categorization as D soils?
Yes  No

If Yes, Provide basis: (attach)

5 Is the design infiltration rate, after accounting for safety factor of 2.0, below proposed facility less than 0.3 in/hr (accounting

for soil amendments)?                                                                                                                                                                 Yes  No

If Yes, Provide basis: (attach)

6 Would on-site infiltration or reduction of runoff over pre-developed conditions be partially or fully inconsistent with

watershed management strategies as defined in the WAP, or impair beneficial uses? Yes  No
See Section 3.5 of the TGD for WQMP and WAP

If Yes, Provide basis: (attach)

7 Any answer from Item 1 through Item 3 is “Yes”:   Yes  No
If yes, infiltration of any volume is not feasible onsite. Proceed to Form 4.3-4, Harvest and Use BMP. If no, then proceed to Item 9 below.

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

9 All answers to Item 1 through Item 6 are “No”:
Infiltration of the full DCV is potentially feasible, LID infiltration BMP must be designed to infiltrate the full DCV to the MEP.
Proceed to Form 4.3-2, Hydrologic Source Control BMP.
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4.3.1 Site Design Hydrologic Source Control BMP
Section XI.E. of the Permit emphasizes the use of LID preventative measures; and the use of LID HSC
BMPs reduces the portion of the DCV that must be addressed in downstream BMPs. Therefore, all
applicable HSC 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 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 HSC, if a project cannot feasibly meet BMP sizing requirements
or cannot fully address HCOCs, feasibility of all applicable HSC 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 HSC BMP. Refer to
Section 5.4.1 in the TGD for more detailed guidance.
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Form 4.3-2  Site Design Hydrologic Source Control BMPs (DMA 1)
1 Implementation of Impervious Area Dispersion BMP (i.e.

routing runoff from impervious to pervious areas), excluding
impervious areas planned for routing to on-lot infiltration
BMP:  Yes    No If yes, complete Items 2-5; If no,
proceed to Item 6

DA      DMA
BMP Type

DA      DMA
BMP Type

DA      DMA
BMP Type

(Use additional forms
for more BMPs)

2 Total impervious area draining to pervious area (ft2)

3 Ratio of pervious area receiving runoff to impervious area

4 Retention volume achieved from impervious area

dispersion (ft3) V = Item2 * Item 3 * (0.5/12), assuming retention
of 0.5 inches of runoff

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

6 Implementation of Localized On-lot Infiltration BMPs (e.g.
on-lot rain gardens):  Yes    No  If yes, complete Items 7-
13 for aggregate of all on-lot infiltration BMP in each DA; If no,
proceed to Item 14

DA      DMA
BMP Type

DA      DMA
BMP Type

DA      DMA
BMP Type

(Use additional forms
for more BMPs)

7 Ponding surface area (ft2)

8 Ponding depth (ft)

9 Surface area of amended soil/gravel (ft2)

10 Average depth of amended soil/gravel (ft)

11 Average porosity of amended soil/gravel

12 Retention volume achieved from on-lot infiltration (ft3)
Vretention = (Item 7 *Item 8) + (Item 9 * Item 10 * Item 11)

13 Runoff volume retention from on-lot infiltration (ft3): Vretention =Sum of Item 12 for all BMPs
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Form 4.3-2 cont. Site Design Hydrologic Source Control BMPs (DMA 1)

14 Implementation of evapotranspiration BMP (green,

brown, or blue roofs):   Yes    No
If yes, complete Items 15-20.  If no, proceed to Item 21

DA      DMA
BMP Type

DA      DMA
BMP Type

DA      DMA
BMP Type

(Use additional forms
for more BMPs)

15 Rooftop area planned for ET BMP (ft2)

16 Average wet season ET demand (in/day)
Use local values, typical ~ 0.1

17 Daily ET demand (ft3/day)
Item 15 * (Item 16 / 12)

18 Drawdown time (hrs)
Copy Item 6 in Form 4.2-1

19 Retention Volume (ft3)
Vretention = Item 17 * (Item 18 / 24)

20 Runoff volume retention from evapotranspiration BMPs (ft3):  0   ft3  Vretention =Sum of Item 19 for all BMPs

21 Implementation of Street Trees:   Yes      No
If yes, complete Items 20-2.  If no, proceed to Item 24

DA      DMA
BMP Type

DA      DMA
BMP Type

DA      DMA
BMP Type

(Use additional forms
for more BMPs)

22 Number of Street Trees

23 Average canopy cover over impervious area (ft2)

24 Runoff volume retention from street trees (ft3)
Vretention = Item 22 * Item 23 * (0.05/12) assume runoff retention of
0.05 inches

25 Runoff volume retention from street tree BMPs (ft3):  0   ft3       Vretention = Sum of Item 24 for all BMPs

26 Implementation of residential rain barrels/cisterns: Yes

    No    If yes, complete Items 27-28; If no, proceed to
Item 29

DA      DMA
BMP Type

DA      DMA
BMP Type

DA      DMA
BMP Type

(Use additional forms
for more BMPs)

27 Number of rain barrels/cisterns

28 Runoff volume retention from rain barrels/cisterns  (ft3)
Vretention = Item 27 * 3

29 Runoff volume retention from residential rain barrels/Cisterns  (ft3): 0   ft3       Vretention =Sum of Item 28 for all BMPs

30 Total Retention Volume from Site Design Hydrologic Source Control BMPs:  0   ft3 Sum of Items 5, 13, 20, 25 and 29
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4.3.2 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 D 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 5.5.1 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).
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Form 4.3-3  Infiltration LID BMP – Below Ground Infiltration Chamber
System-1.2

1 Remaining LID DCV not met by site design HSC BMP (ft3): 28,514  ft3  Vunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item 30

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

DMA-1 BMP Type Inf.
Chamber System-1 to

5

DMA-2 BMP Type Inf.
Chamber System-2

DA   DMA
BMP Type

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

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

12.96

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

4 Design percolation rate (in/hr) Pdesign = Item 2 / Item 3 3.24

5 Ponded water drawdown time (hr) Copy Item 6 in Form 4.2-1 48

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

for WQMP for BMP design details
8.0 ft

7 Ponding Depth (ft) dBMP = Minimum of (1/12*Item 4*Item 5) or Item 6 5.0 ft

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

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

6,951 sq-ft

9 Amended soil depth, dmedia (ft) Only included in certain BMP types,

see  Table 5-4 in the TGD for WQMP for reference to BMP design details

-

10 Amended soil porosity -

11 Gravel depth, dmedia (ft) Only included in certain BMP types,  see

Table 5-4 of the TGD for WQMP for BMP design details
0

12 Gravel porosity 0.4

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

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

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

0

15 Underground Retention Volume (ft3) Volume determined using

manufacturer’s specifications and calculations

28,830

16 Total Retention Volume from LID Infiltration BMPs:  28,830 ft3 (Sum of Items 14 and 15 for all infiltration BMP included in plan)

17  Fraction of DCV achieved with infiltration BMP: 101.1 % Retention% = Item 16 / Form 4.2-1 Item 7

18 Is full LID DCV retained on-site with combination of hydrologic source control and LID retention and infiltration BMPs?  Yes   No
If yes, demonstrate conformance using Form 4.3-10; If no, then reduce Item 3, Factor of Safety to 2.0 and increase Item 8, Infiltrating Surface Area, such that the
portion of the site area used for retention and infiltration BMPs equals or exceeds the minimum effective area thresholds (Table 5-7 of the TGD for WQMP) for the
applicable category of development and repeat all above calculations.

Adam Shafiq
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1 through 5
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TOTAL INF. SURFACE AREA (CHAMBER 1-5)
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Worksheet H: Factor of Safety and Design Infiltration Rate and Worksheet 

Factor Category Factor Description 
Assigned 
Weight (w) 

Factor 
Value (v) 

Product (p) 
p = w x v 

A Suitability 
Assessment 

Soil assessment methods 0.25   

Predominant soil texture 0.25   

Site soil variability 0.25   

Depth to groundwater / impervious 
layer 0.25   

Suitability Assessment Safety Factor, SA = �p  

B Design 

Tributary area size 0.25   

Level of pretreatment/ expected 
sediment loads 0.25   

Redundancy 0.25   

Compaction during construction 0.25   

Design Safety Factor, SB = �p  

Combined Safety Factor, STOT= SA x SB   

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

 

Design Infiltration Rate, in/hr, KDESIGN = STOT × KM  

Supporting Data 

Briefly describe infiltration test and provide reference to test forms: 
 
 
 
 
 
 
 
 
 
 

Note: The minimum combined adjustment factor shall not be less than 2.0 and the maximum 
combined adjustment factor shall not exceed 9.0. 
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Avg. Percolation rate: 12.96 in/hr extracted from USDA Web Soil Survey Report.Actual infiltration rate will be provided with final WQMP.



User Inputs

Chamber Model: MC-4500

Outlet Control Structure: No

Project Name: Frontier-Highland 
Ave

Engineer: Adam Shafiq

Project Location: California

Measurement Type: Imperial

Required Storage Volume: 4200 cubic ft.

Stone Porosity: 40%

Stone Foundation Depth: 9 in.

Stone Above Chambers: 12 in.

Average Cover Over Chambers: 24 in.

Design Constraint Dimensions: (21 ft. x 72 ft.)

Results

System Volume and Bed Size

Installed Storage Volume: 4410.73 cubic ft.

Storage Volume Per Chamber: 106.50 cubic ft.

Number Of Chambers Required: 22

Number Of End Caps Required: 4

Chamber Rows: 2

Maximum Length: 55.51 ft.

Maximum Width: 19.42 ft.

Approx. Bed Size Required: 1077.83 square ft.

System Components

Amount Of Stone Required: 176.83 cubic yards

Volume Of Excavation (Not Including 
Fill): 

269.46 cubic yards

Adam Shafiq
Text Box
STORMTEC CHAMBER-1 CAPACITY CALC



User Inputs

Chamber Model: MC-4500

Outlet Control Structure: No

Project Name: Frontier-Highland 
Ave

Engineer: Adam Shafiq

Project Location: California

Measurement Type: Imperial

Required Storage Volume: 3300 cubic ft.

Stone Porosity: 40%

Stone Foundation Depth: 9 in.

Stone Above Chambers: 12 in.

Average Cover Over Chambers: 24 in.

Design Constraint Dimensions: (20 ft. x 50 ft.)

Results

System Volume and Bed Size

Installed Storage Volume: 3394.30 cubic ft.

Storage Volume Per Chamber: 106.50 cubic ft.

Number Of Chambers Required: 16

Number Of End Caps Required: 4

Chamber Rows: 2

Maximum Length: 43.44 ft.

Maximum Width: 19.42 ft.

Approx. Bed Size Required: 843.37 square ft.

System Components

Amount Of Stone Required: 141.88 cubic yards

Volume Of Excavation (Not Including 
Fill): 

210.84 cubic yards

Adam Shafiq
Text Box
STORMTEC CHAMBER-2 CAPACITY CALC



User Inputs

Chamber Model: MC-4500

Outlet Control Structure: No

Project Name: Frontier-Highland 
Ave

Engineer: Adam Shafiq

Project Location: California

Measurement Type: Imperial

Required Storage Volume: 7200 cubic ft.

Stone Porosity: 40%

Stone Foundation Depth: 9 in.

Stone Above Chambers: 12 in.

Average Cover Over Chambers: 24 in.

Design Constraint Dimensions: (21 ft. x 96 ft.)

Results

System Volume and Bed Size

Installed Storage Volume: 7460.03 cubic ft.

Storage Volume Per Chamber: 106.50 cubic ft.

Number Of Chambers Required: 40

Number Of End Caps Required: 4

Chamber Rows: 2

Maximum Length: 91.74 ft.

Maximum Width: 19.42 ft.

Approx. Bed Size Required: 1781.20 square ft.

System Components

Amount Of Stone Required: 281.67 cubic yards

Volume Of Excavation (Not Including 
Fill): 

445.30 cubic yards

Adam Shafiq
Text Box
STORMTEC CHAMBER-3 CAPACITY CALC



User Inputs

Chamber Model: MC-4500

Outlet Control Structure: No

Project Name: Frontier-Highland 
Ave

Engineer: Adam Shafiq

Project Location: California

Measurement Type: Imperial

Required Storage Volume: 5700 cubic ft.

Stone Porosity: 40%

Stone Foundation Depth: 9 in.

Stone Above Chambers: 12 in.

Average Cover Over Chambers: 24 in.

Design Constraint Dimensions: (21 ft. x 72 ft.)

Results

System Volume and Bed Size

Installed Storage Volume: 5765.98 cubic ft.

Storage Volume Per Chamber: 106.50 cubic ft.

Number Of Chambers Required: 30

Number Of End Caps Required: 4

Chamber Rows: 2

Maximum Length: 71.61 ft.

Maximum Width: 19.42 ft.

Approx. Bed Size Required: 1390.44 square ft.

System Components

Amount Of Stone Required: 223.42 cubic yards

Volume Of Excavation (Not Including 
Fill): 

347.61 cubic yards

Adam Shafiq
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User Inputs

Chamber Model: MC-4500

Outlet Control Structure: No

Project Name: Frontier-Highland 
Ave

Engineer: Adam Shafiq

Project Location: California

Measurement Type: Imperial

Required Storage Volume: 7700 cubic ft.

Stone Porosity: 40%

Stone Foundation Depth: 9 in.

Stone Above Chambers: 12 in.

Average Cover Over Chambers: 24 in.

Design Constraint Dimensions: (28 ft. x 96 ft.)

Results

System Volume and Bed Size

Installed Storage Volume: 7798.84 cubic ft.

Storage Volume Per Chamber: 106.50 cubic ft.

Number Of Chambers Required: 42

Number Of End Caps Required: 4

Chamber Rows: 2

Maximum Length: 95.76 ft.

Maximum Width: 19.42 ft.

Approx. Bed Size Required: 1859.35 square ft.

System Components

Amount Of Stone Required: 293.32 cubic yards

Volume Of Excavation (Not Including 
Fill): 

464.84 cubic yards

Adam Shafiq
Text Box
STORMTEC CHAMBER-5 CAPACITY CALC
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4.3.3 Harvest and Use BMP
Harvest and use BMP may be considered if the full LID DCV cannot be met by maximizing infiltration
BMPs. Use Form 4.3-4 to compute on-site retention of runoff from proposed harvest and use BMPs.

Volume retention estimates for harvest and use BMPs are sensitive to the on-site demand for captured
stormwater. Since irrigation water demand is low in the wet season, when most rainfall events occur in
San Bernardino County, the volume of water that can be used within a specified drawdown period is
relatively low. The bottom portion of Form 4.3-4 facilitates the necessary computations to show
infeasibility if a minimum incremental benefit of 40 percent of the LID DCV would not be achievable with
MEP implementation of on-site harvest and use of stormwater (Section 5.5.4 of the TGD for WQMP).

Form 4.3-4  Harvest and Use BMPs – Not used
1 Remaining LID DCV not met by site design HSC or infiltration BMP (ft3):
Vunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item 30 – Form 4.3-3 Item 16

BMP Type(s) Compute runoff volume retention from proposed
harvest and use BMP (Select BMPs from Table 5-4 of the TGD for
WQMP) -  Use additional forms for more BMPs

DA      DMA
BMP Type

DA      DMA
BMP Type

DA      DMA
BMP Type

(Use additional forms
for more BMPs)

2 Describe cistern or runoff detention facility

3 Storage volume for proposed detention type (ft3) Volume of

cistern

4 Landscaped area planned for use of harvested stormwater

(ft2)

5 Average wet season daily irrigation demand (in/day)
Use local values, typical ~ 0.1 in/day

6 Daily water demand (ft3/day) Item 4 * (Item 5 / 12)

7 Drawdown time (hrs)  Copy Item 6 from Form 4.2-1

8Retention Volume (ft3)
Vretention = Minimum of (Item 3) or (Item 6 * (Item 7 / 24))

9 Total Retention Volume (ft3) from Harvest and Use BMP Sum of Item 8 for all harvest and use BMP included in plan

10 Is the full DCV retained with a combination of LID HSC, retention and infiltration, and harvest and use BMPs? Yes    No
If yes, demonstrate conformance using Form 4.3-10.  If no, then re-evaluate combinations of all LID BMP and optimize their implementation such
that the maximum portion of the DCV is retained on-site (using a single BMP type or combination of BMP types). If the full DCV cannot be mitigated
after this optimization process, proceed to Section 4.3.4.
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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, and harvest and use BMPs. 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 4.3-5 to summarize the potential for volume based and/or flow based biotreatment options to
biotreat the remaining unmet LID DCV w. Biotreatment computations are included as follows:

 Use Form 4.3-6 to compute biotreatment in small volume based biotreatment BMP (e.g. bioretention w/underdrains);

 Use Form 4.3-7 to compute biotreatment in large volume based biotreatment BMP (e.g. constructed wetlands);

 Use Form 4.3-8 to compute sizing criteria for flow-based biotreatment BMP (e.g. bioswales)

Form 4.3-5 Selection and Evaluation of Biotreatment BMP - Not used
1 Remaining LID DCV not met by site design HSC,

infiltration, or harvest and use BMP for potential
biotreatment (ft3):  0   Form 4.2-1 Item 7 - Form 4.3-2 Item
30 – Form 4.3-3 Item 16- Form 4.3-4 Item 9

List pollutants of concern Copy from Form 2.3-1.

2 Biotreatment BMP Selected
(Select biotreatment BMP(s)
necessary to ensure all pollutants of
concern are addressed through Unit
Operations and Processes, described
in Table 5-5 of the TGD for WQMP)

Volume-based biotreatment
Use Forms 4.3-6 and 4.3-7 to compute treated volume

Flow-based biotreatment
Use Form 4.3-8 to compute treated volume

 Bioretention with underdrain
 Planter box with underdrain
 Constructed wetlands
Wet extended detention
 Dry extended detention

 Vegetated swale
Vegetated filter strip
 Proprietary biotreatment

3 Volume biotreated in volume based

biotreatment BMP (ft3):  0 Form 4.3-6
Item 15 + Form 4.3-7 Item 13
Full DCV achieved by using
Retention/Infiltration BMPs. Volume based
Biotreatment BMPs not used in this project.

4 Compute remaining LID DCV with

implementation of volume based biotreatment
BMP (ft3): Item 1 – Item 3

5 Remaining fraction of LID DCV for

sizing flow based biotreatment BMP:
     % Item 4  / Item 1

6 Flow-based biotreatment BMP capacity provided (cfs): Use Figure 5-2 of the TGD for WQMP to determine flow capacity required to

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

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

TGD for WQMP for the proposed category of development: If maximized on-site retention BMPs is feasible for partial capture,
then LID BMP implementation must be optimized to retain and infiltrate the maximum portion of the DCV possible within the prescribed
minimum effective area. The remaining portion of the DCV shall then be mitigated using biotreatment BMP.
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Form 4.3-6 Volume Based Biotreatment–  Not used
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) Pdesign = 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) dBMP = Minimum of (1/12 * Item 4 * Item 5) or

Item 6

8 Amended soil surface area (ft2)

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

reference to BMP design details

10 Amended soil porosity, n

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

to BMP design details

12 Gravel porosity, n

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

14 Biotreated Volume (ft3) Vbiotreated = Item 8 * [(Item 7/2) + (Item 9

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

15 Total biotreated  volume from bioretention and/or planter box  with underdrains BMP:
Sum of Item 14 for all volume-based BMPs included in this form
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Form 4.3-7 Volume Based Biotreatment–  Not used
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 Basin Forebay Basin

1 Pollutants addressed with BMP forebay and basin
List all pollutant of concern that will be effectively reduced through
specific Unit Operations and Processes described in Table 5-5 of the TGD
for WQMP

2 Bottom width (ft)

3 Bottom length (ft)

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

5 Side slope (ft/ft)

6 Depth of storage (ft)

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

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

total storage is within ranges specified in BMP specific fact sheets, see
Table 5-6 of the TGD for WQMP for reference to BMP design details
V =Item 6 / 3 * [Item 4 + Item 7 + (Item 4 * Item 7)^0.5]

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

10 Outflow rate (cfs) QBMP = (Item 8forebay + Item 8basin) / (Item 9 * 3600)

11 Duration of design storm event (hrs)

12 Biotreated Volume (ft3)
Vbiotreated = (Item 8forebay + Item 8basin) +( Item 10 * Item 11 * 3600)

13 Total biotreated volume from constructed wetlands, extended dry detention, or extended wet detention :
(Sum of Item 12 for all BMP included in plan)
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Form 4.3-8 Flow Based Biotreatment - Not used

Biotreatment BMP Type
Vegetated swale, vegetated filter strip, or other comparable proprietary
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 TGD Table 5-5

2 Flow depth for water quality treatment (ft)
BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP
design details

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

4 Manning's roughness coefficient

5 Bottom width (ft)
bw = (Form 4.3-5 Item 6 * Item 4) / (1.49 * Item 2^1.67 * Item 3^0.5)

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

7 Cross sectional area (ft2)
A = (Item 5 * Item 2) + (Item 6 * Item 2^2)

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

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

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

11 Water surface area at water quality flow depth (ft2)
SAtop = (Item 5 + (2 * Item 2 * Item 6)) * Item 10
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4.3.5 Conformance Summary
Complete Form 4.3-9 to demonstrate how on-site LID DCV is met with proposed site design hydrologic
source control, infiltration, harvest and use, 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 4.3-9 Conformance Summary and Alternative
Compliance Volume Estimate (DA 1)

1 Total LID DCV for the Project DA-1 (ft3): 28,514   ft3 Copy Item 7 in Form 4.2-1

2 On-site retention with site design hydrologic source control LID BMP (ft3):   0 ft3 Copy Item 30 in Form 4.3-2

3 On-site retention with LID infiltration BMP (ft3): 28,830 ft3  Copy Item 16 in Form 4.3-3

4 On-site retention with LID harvest and use BMP (ft3): 0  ft3  Copy Item 9 in Form 4.3-4

5 On-site biotreatment with volume based biotreatment BMP (ft3):   0  ft3   Copy Item 3 in Form 4.3-5

6 Flow capacity provided by flow based biotreatment BMP (cfs):  0 ft3  Copy Item 6 in Form 4.3-5

7 LID BMP performance criteria are achieved if answer to any of the following is “Yes”:
 Full retention of LID DCV with site design HSC, infiltration, or harvest and use BMP:   Yes   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 and biotreatment BMP provide 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

8 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:

 Combination of HSC, retention and infiltration, harvest and use, and biotreatment BMPs provide less than full LID DCV
capture:
Checked yes for Form 4.3-5 Item 7, 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,  Valt = (Item 1 – Item 2 – Item 3 – Item 4 – Item 5) * (100 - Form 2.4-1 Item 2)%

 An approved Watershed Action Plan (WAP) demonstrates that water quality and hydrologic impacts of urbanization
are more effective when managed in at an off-site facility:
Attach appropriate WAP section, including technical documentation, showing effectiveness comparisons for the project site and
regional watershed



Mango /S. Highland Townhome
Water Quality Management Plan (WQMP)

4-33

4.3.6 Hydromodification Control BMP
Use Form 4.3-10 to compute the remaining runoff volume retention, after LID BMP are implemented,
needed to address HCOC, and the increase in time of concentration and decrease in peak runoff necessary
to meet targets for protection of waterbodies with a potential HCOC. Describe hydromodification control
BMP that address HCOC, which may include off-site BMP and/or in-stream controls. Section 5.6 of the TGD
for WQMP provides additional details on selection and evaluation of hydromodification control BMP.

Form 4.3-10 Hydromodification Control BMPs
1 Volume reduction needed for HCOC
performance criteria (ft3):
(Form 4.2-2 Item 4 * 0.95) – Form 4.2-2 Item 1

2 On-site retention with site design hydrologic source control, infiltration, and
harvest and use LID BMP (ft3): Sum of Form 4.3-9 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 HCOC volume reduction

3 Remaining volume for HCOC
volume capture (ft3): Item 1 –
Item 2

4 Volume capture provided by incorporating additional on-site or off-site retention BMPs
(ft3): Existing downstream BMP may be used to demonstrate additional volume capture (if
so, attach to this WQMP a hydrologic analysis showing how the additional volume would be retained
during a 2-yr storm event for the regional watershed)

5 If Item 4 is less than Item 3, incorporate in-stream controls on downstream waterbody segment to prevent impacts due to
hydromodification Attach in-stream control BMP selection and evaluation to this WQMP

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

 Demonstrate increase in time of concentration achieved by proposed LID site design, LID BMP, and additional on-site or
off-site retention BMP
BMP upstream of a waterbody segment with a potential HCOC may be used to demonstrate increased time of concentration through
hydrograph attenuation (if so, show that the hydraulic residence time provided in BMP for a 2-year storm event is equal or greater
than the addition time of concentration requirement in Form 4.2-4 Item 15)

 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

 Incorporate appropriate in-stream controls for downstream waterbody segment to prevent impacts due to
hydromodification, in a plan approved and signed by a licensed engineer in the State of California

7 Form 4.2-2 Item 12 less than or equal to 5%:   Yes   No
If yes, HCOC performance criteria is achieved. If no, select one or more mitigation options below:

 Demonstrate reduction in peak runoff achieved by proposed LID site design, LID BMPs, and additional on-site or off-site
retention BMPs
BMPs upstream of a waterbody segment with a potential HCOC may be used to demonstrate additional peak runoff reduction
through hydrograph attenuation (if so, attach to this WQMP, a hydrograph analysis showing how the peak runoff would be reduced
during a 2-yr storm event)

 Incorporate appropriate in-stream controls for downstream waterbody segment to prevent impacts due to
hydromodification, in a plan approved and signed by a licensed engineer in the State of California
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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, harvest and
use, 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 compliance plans may include one or more of the following
elements:

 On-site structural treatment control BMP - All treatment control BMP should be located as close to
possible to the pollutant sources and should not be located within receiving waters;

 Off-site structural treatment control BMP - Pollutant removal should occur prior to discharge of runoff
to receiving waters;

 Urban runoff fund or In-lieu program, if available

Depending upon the proposed alternative compliance plan, approval by the executive officer may or may
not be required (see Section 6 of the TGD for WQMP).
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Section 5 Inspection and Maintenance Responsibility
for Post Construction BMP

All BMP 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 may
require a Maintenance Agreement (consult the jurisdiction’s LIP). If a Maintenance Agreement is required, it
must also be attached to the WQMP.

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

BMP Reponsible Party(s)
Inspection/ Maintenance

Activities Required
Minimum Frequency

of Activities

Stormtech
Below Ground
Infiltration
Chamber
System (MC-
4500) -1
through 5

Frontier Enterprises Inspect Stormtech Chambers through the manhole to
determine the depth of sediment. Follow local and OSHA
rules for a confined space entry.

JetVac maintenenace is recommended if sediment
accumulation depth exceed 3”

Immidiately after
construction

Thereafter Bi-annual
inspection
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Education of
Property
Owners,
Tenants and
Occupants on
Stormwater
BMPs

Landscape
maintenance

BMP
maintenance

Spill
contingency
plan

Litter debris
control

program

Employee
training

Catch basin
inspection
program

Provide
storm drain

system
stencilling

and signage

Frontier Enterprises

.

Frontier Enterprises

.

Frontier Enterprises

Frontier Enterprises

Frontier Enterprises

Frontier Enterprises

Frontier Enterprises

Frontier Enterprises

Practical education materials will be provided to property
owners covering various water quality issues that will need
to be addressed on their specific site. These materials will
include general good house keeping practices that
contribute to the protection of storm water quality and
BMP’s that eliminate or reduce pollution during property
improvements.

All inlet will have visual inspection and cleaning of any
Debris

See BMP fact sheets and Table 5-1 details hereon

The spill contingency plan shall be provided in accordance
with Section 6.95 of the California Health and Safety Code.

Litter debris control program may be developed by City of
Fontana

Employee training may be developed by City of Fontana

Catch basins will be inspected a minimum of once every
three months during the dry season and a minimum of
once every two months during the rainy season.

Signs will be placed above storm drain inlets to warn the
public of prohibitions against waste disposal

At Property
sale/transfer

Monthly

At construction

At construction.
Ongoing with every
visit

By weekly

Ongoing

Inspect once a year

Once a year or
according to

Manufacturer
Manuals
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Use efficient
irrigation
systems &
landscape
design, water
conservation,
smart
controllers,
and source
control

Street
sweeping and
Vaccuming

Frontier Enterprises

.

Frontier Enterprises

Rain sensors will be incorporated into the onsite sprinkler
system so that no unnecessary watering of landscaped
areas occurs after storm events. Landscape planning is
implemented to reduce groundwater and storm water
contamination. This will be accomplished through an
infiltration basin, and landscape areas.

Street sweeping and vaccuming schedule will be per the
Vity of Fontana Community Facilities District.

Once a year or
according to

Manufacturer
Manuals

Bi Monthly
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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:

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 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

 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
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Section 6
WQMP Certification

6.1 Certification

“This Water Quality Management Plan has been prepared for FRONTIER ENTERPRISES by Allard
Engineering.  It is intended to comply with the requirements of the County of San Bernardino for Rancho
Palma Project requiring the preparation of a Water Quality Management Plan (WQMP).  The undersigned
is aware that Best Management Practices (BMPs) are enforceable pursuant to the City’s Water Quality
Ordinance. 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 San Bernardino County’s Municipal Stormwater Management
Program and the intent of the NPDES Permit for San Bernardino County and the incorporated cities of
San Bernardino County within the Santa Ana Region.  Once the undersigned transfers its interest in the
property, its successors in interest and the city/county 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.”

FRONTIER ENTERPRISES

By: FRONTIER ENTERPRISES

By: _______________________ Date: ___________

Name:

Applicant Telephone Number: (909) 354-8000
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Certifications

I certify under penalty of law that this document and all the attachments were prepared under my direction
or supervision in accordance with a system designed to assure that qualified personnel properly gather
and evaluate the information submitted. Based on my inquiry of the person or persons who manage the
system or those persons directly responsible for gathering the information, the information submitted is to
the best of my knowledge and belief, true, accurate and complete. I am aware that there are significant
penalties for submitting false information, including the possibility of fine and imprisonment for knowing
violations.

Developer’s Project Engineer Signature

____________________________________ _________________
Signature Date

I/we certify that I/we am/are the legal owner of the project and hereby accept the responsibility for the
implementation of the provisions of the SWQMP as long as I/we retain ownership of this property and that
upon the sale of this land, I/we will deliver this plan to the future owner and inform him of the requirement
to implement the plan.

Owner(s) Signature

FRONTIER ENTERPRISES

By: _______________________ Date: ___________

Name:

For the use by County of San Bernardino

Environmental Section Approval of SWQMP

I, and /or personnel acting under my direction and supervision, have reviewed this SWQMP and find that
it meets the requirements set forth in the County of San Bernardino’s Storm Water Ordinance.

Acceptance or approval of this Storm Water Quality Management Plan in no way precludes the authority
of this agency to require modification to the plan as conditions warrant nor does this agency take
responsibility for performance of BMP’s provided for in the plan.

_______________________________ _______________________
Signature Date of SWQMP approval
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The ADS StormTech Design Tool will help designers, owners and contactors 
design conceptual layouts and cost estimates .

Now available at www .stormtech .com/designtool .html .

TOOL
DESIGN
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STORMTECH SUBSURFACE STORMWATER MANAGEMENT
StormTech has thousands of chamber systems in service throughout the world . All StormTech chambers are designed to meet the most stringent industry 
performance standards for superior structural integrity . The StormTech system is designed primarily to be used under parking lots, roadways and heavy 
earth loads saving valuable land and protecting water resources for commercial and municipal applications . In our continuing desire to answer designers’ 
challenges, StormTech has expanded the family of products providing engineers, developers, regulators and contractors with additional site specifice 
flexibility .

ADVANCED STRUCTURAL PERFORMANCE FOR GREATER LONG-TERM RELIABILITY
StormTech developed a state of the art chamber design through:
•	 	Collaboration	with	world-renowned	experts	of	buried	drainage	structures	to	develop	and	evaluate	the	structural	testing	program	and	product	design
•	 	Designing	chambers	to	exceed	American	Association	of	State	Highway	and	Transportation	Officials	(AASHTO)	LRFD	design	specifications	 

for	HS-20	live	loads	and	deep	burial	earth	loads
•	 	Subjecting	the	chambers	to	rigorous	full	scale	testing,	under	severe	loading	conditions	to	verify	the	AASHTO	safety	factors	for	live	load	and	deep	 

burial applications
•	 	Designing	chambers	to	conform	to	the	product	requirements	of	ASTM	F2418	and	ASTM	F2922	and	design	requirements	of	ASTM	F2787	ensuring	 

both	the	assurance	of	product	quality	and	safe	structural	design

OUR CHAMBERS PROVIDE
•	 Large	capacity	that	fits very tight footprints providing developers with more usable land for development
•	 	A	proven	attenuation	alternative	to	cumbersome	large	diameter	metal	pipe	or	snap	together	plastic	crates	and	unreliable	multi-layer	systems
•	 Provides	the	strength	of	concrete	vaults	at	a	very	competitive	price
•	 	The	robust continuous true elliptical arch design, which effectively transfers loads to the surrounding backfill providing the long-term 

safety	factors	required	by	AASHTO.	Offers	developers	a	cost-effective	underground	system	that	will	perform	as	designed	for	decades.
•	  Designed in accordance with the AASHTO LRFD Bridge Design Specifications providing engineers with a structural performance standard for live  

and long-term dead loads
•	 Polypropylene and polyethylene resins tested using ASTM standards to ensure long and short-term structural properties
•	 Injection molded	for	uniform	wall	thickness	and	repeatable	quality
•	 Third-party	tested and patented Isolator Row	for	less	frequent	maintenance,	water	quality	and	long-term	performance
•	 	Incorporates	traditional manifold/header designs	using	conventional	hydraulic	equations	that	can	easily	verify	flow	equalization	and	scour	velocity
•	  Open chamber design	requiring	only	one	chamber	model	to	construct	each	row	assuring	ease	of	construction	and	no	repeating	end	walls	to	obstruct	 

access or flow .

StormTech	offers	a	variety	of	chamber	sizes	(SC-160LP, SC-310, SC-740, DC-780, MC-3500 
and MC-4500)	so	the	consulting	design	engineer	can	choose	the	chamber	that	is	best	suited	
for	 the	 site	 conditions	 and	 regulatory	 requirements.	 StormTech	 has	 thousands	 of	 chamber	
systems in service worldwide . We provide plan layout and cost estimate services at no charge 
for consulting engineers and developers .
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STORMTECH SUBSURFACE STORMWATER MANAGEMENT

Example: Footprint Comparison-100,000 CF Project
40% Reduction 40% Reduction 20% Reduction

SC-310

SC-740

MC-3500

MC-4500

MC-3500

Product Specifications MC-4500 MC-3500 DC-780 SC-740 SC-310 SC-160LP

Height, in. (mm) 60 (1524) 45 (1143) 30 (762) 30 (762) 16 (406) 12 (305)

Width, in. (mm) 100 (2540) 77 (1956) 51 (1295)(51) 51 (1295) 34 (864) 25 (635)

Lenth, in. (mm) 52 (1321) 90 (2286) 90.7 (2300) 90.7 (2300) 90.7 (2300) 90.7 (2300)

Installed length, in. (mm) 48.3 (1227) 86.0 (2184) 85.4 (2170) 85.4 (2170) 85.4 (2170) 85.4 (2170)

Bare Chamber Storage, cf (cm) 106.5 (3.01) 109.9 (3.11) 46.2 (1.30) 45.9 (1.30) 14.7 (0.42) 6.85 (0.19)

Stone above, in. (mm) 12 (305) 12 (305) 6 (152) 6 (152) 6 (152) 6 (152)

Minimum stone below, in. (mm) 9 (229) 9 (229) 9 (229) 6 (152) 6 (152) 4 (100)

Row spacing, in. (mm) 9 (229) 9 (229) 6 (152) 6 (152) 6 (152) N/A

Minimum installed storage, cf (cm) 162.6 (4.60) 178.9 (5.06) 78.4 (2.22) 74.9 (2.12) 31.0 (0.39) 15.0 (0.42)

Storage per unit area, cf/sf (cm/sm) 4.45 (1.35) 3.48 (1.06) 2.32 (0.70) 2.21 (0.67) 1.31 (0.39) 1.01 (0.30)
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STORMTECH MC-4500 CHAMBER

StormTech MC-4500 Chamber (not to scale)
Nominal Chamber Specifications

Size (Lx W x H) 52” x 100” x 60” (1,321 x 2,540 x 1,524 mm)

Chamber Storage 106.5 ft3 (3.01 m3)

Min. Installed Storage* 162.6 ft3 (4.60 m3)

Weight 120 lbs (54.4 kg)

*Assumes a minimum of 12” (300 mm) of stone above, 9” (230 mm) of stone 
below chambers, 9” (230 mm) of stone between chambers/end caps and 40% 
stone porosity.

StormTech MC-4500 End Cap (not to scale)
Nominal Chamber Specifications

Size (Lx W x H) 35.1” x 90.2” x 59.4” (891 x 2,291 x 1,509 mm) 

End Cap Storage 35.7 ft3 (1.01 m3)

Min. Installed Storage* 108.7 ft3 (3.08 m3)

Weight 120 lbs (54.4 kg)

*Assumes a minimum of 12” (300 mm) of stone above, 9” (230 mm) of stone below, 
12” (300 mm) of stone perimeter, 9” (230 mm) of stone between chambers/end caps 
and 40% stone porosity.

THE INSTALLED CHAMBER SYSTEM SHALL PROVIDE THE LOAD FACTORS SPECIFIED IN THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS SECTION 12.12 FOR EARTH AND LIVE LOADS, WITH CONSIDERATION 
FOR IMPACT AND MULTIPLE VEHICLE PRESENCES.

24"
(600 mm) MIN*

7.0'
(2.1 m)
MAX

12" (300 mm) TYP100" (2540 mm)

12" (300 mm) MIN

12" (300 mm) MIN

9"
(230 mm) MIN

60"
(1525 mm)

DEPTH OF STONE TO BE DETERMINED
BY SITE DESIGN ENGINEER 9" (230 mm) MIN

*MINIMUM COVER TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR, INCREASE COVER TO 30" (750 mm).

SITE DESIGN ENGINEER IS RESPONSIBLE FOR ENSURING
THE REQUIRED BEARING CAPACITY OF SOILS

PAVEMENT LAYER (DESIGNED
BY SITE DESIGN ENGINEER)

MC-4500
END CAP

PERIMETER STONE

EXCAVATION WALL
(CAN BE SLOPED

OR VERTICAL)

CHAMBERS SHALL BE BE DESIGNED IN ACCORDANCE WITH ASTM F2787
"STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC
CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".ADS GEOSYTHETICS 601T NON-WOVEN

GEOTEXTILE ALL AROUND CLEAN, CRUSHED,
ANGULAR EMBEDMENT STONE

CHAMBERS SHALL MEET ASTM F2418 "STANDARD
SPECIFICATION FOR POLYPROPELENE (PP) CORRUGATED

WALL STORMWATER COLLECTION CHAMBERS".

EMBEDMENT STONE SHALL BE A CLEAN, CRUSHED AND ANGULAR
STONE WITH AN AASHTO M43 DESIGNATION BETWEEN #3 AND #4

GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35%
FINES, COMPACT IN 12" (300 mm) MAX LIFTS TO 95% PROCTOR
DENSITY. SEE THE TABLE OF ACCEPTABLE FILL MATERIALS.

Designed to meet the most stringent industry performance standards for superior 
structural integrity while providing designers with a cost-effective method to save valuable 
land and protect water resources. The StormTech system is designed primarily to be used 
under parking lots, thus maximizing land usage for private (commercial) and public 
applications. StormTech chambers can also be used in conjunction with Green 
Infrastructure, thus enhancing the performance and extending the service life of 
these practices.

Shipping

7 chambers/pallet  7 end caps/pallet 11 pallets/truck
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STORAGE VOLUME PER CHAMBER FT3 (M3)

Note: Assumes 9” (230 mm) of separation between chamber rows, 12” (300 
mm) of perimeter in front of the end caps, and 24” (600 mm) of cover. The 
volume of excavation will varyas depth of cover increases.

Note: Assumes 9” (230 mm) row spacing, 40% stone porosity, 12” (300 mm) stone above and 
includes the bare chamber/end cap volume. End cap volume assumes 12” (300 mm) stone 
perimeter.

ENGLISH TONS (yds3)
Stone Foundation Depth

9” 12” 15” 18” 

MC-4500 Chamber 7.4 (5.2) 7.8 (5.5) 8.3 (5.9) 8.8 (6.2)

MC-4500 End Cap 9.6 (6.8) 10.0 (7.1) 10.4 (7.4) 10.9 (7.7)

METRIC KILOGRAMS (m3) 230 mm 300 mm 375 mm 450 mm

MC-4500 Chamber 6,681 (4.0) 7,117 (4.2) 7,552 (4.5) 7,987 (4.7)

MC-4500 End Cap 8,691 (5.2) 9,075 (5.4) 9,460 (5.6) 9,845 (5.9)

Note: Assumes 12” (300 mm) of stone above and 9” (230 mm) row spacing and 12” (300 mm) 
of perimeter stone in front of end caps.

AMOUNT OF STONE PER CHAMBER

Stone Foundation Depth

9” (230 mm) 12” (300 mm) 15” (375mm) 18” (450 mm)

MC-4500 Chamber 10.5 (8.0) 10.8 (8.3) 11.2 (8.5) 11.5 (8.8)

MC-4500 End Cap 9.3 (7.1) 9.6 (7.3) 9.9 (7.6) 10.2 (7.8)

VOLUME EXCAVATION PER CHAMBER YD3 (M3)

Bare 
Chamber 
Storage  
ft3 (m3)

Chamber and Stone 
Foundation Depth in. (mm)

9” (230 
mm) 12” (300 mm) 15” (375 mm) 18” (450 mm)

MC-4500 Chamber 106.5 (3.02) 162.6 (4.60) 166.3 (4.71) 169.6 (4.81) 173.6 (4.91)

MC-4500 End Cap 35.7 (1.0) 108.7 (3.08) 111.9 (3.17) 115.2 (3.26) 118.4 (3.35)
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STORMTECH ISOLATOR ROW
An important component of any Stormwater Pollution Prevention Plan is 
inspection	 and	maintenance.	 The	 StormTech	 Isolator	 Row	 is	 a	 technique	 to	
inexpensively	enhance	Total	Suspended	Solids	(TSS)	removal	and	provide	easy	
access for inspection and maintenance .

The Isolator Row is a row of StormTech chambers that is typically surrounded 
with filter fabric and connected to a closely located manhole for easy access . 
The fabric-wrapped chambers provide for settling and filtration of sediment as 
stormwater rises in the Isolator Row and ultimately passes through the filter 
fabric.	The	open	bottom	chambers	and	perforated	sidewalls	(SC-310,	SC-310-
3,	and	SC-740	models)	allow	stormwater	to	flow	both	vertically	and	horizontally	
out of the chambers . Sediments are captured in the Isolator Row, protecting the 
storage	areas	of	the	adjacent	stone	and	chambers	from	sediment	accumulation.

Two different fabrics are used for the Isolator Row . A woven geotextile fabric is 
placed between the stone and the Isolator Row chambers . The tough geotextile 
provides a media for stormwater filtration and provides a durable surface for 
maintenance operations . It is also designed to prevent scour of the underlying 
stone	 and	 remain	 intact	 during	 high	 pressure	 jetting.	 A	 non-woven	 fabric	 is	
placed over the chambers to provide a filter media for flows passing through 
the perforations in the sidewall of the chamber . The non-woven fabric is not 
required	over	the	DC-780,	MC-3500	or	MC-4500	models	as	these	chambers	do	
not have perforated side walls .

The Isolator Row is typically designed to capture the “first flush” and offers the 
versatility	to	be	sized	on	a	volume	basis	or	flow	rate	basis.	An	upstream	manhole	
not only provides access to the Isolator Row, but typically includes a high flow 
weir such that stormwater flow rates or volumes that exceed the capacity of 
the Isolator Row crest the weir and discharge through a manifold to the other 
chambers . An alternative design using a “high/low” concept is an acceptable 
method . This creates a differential between the Isolator Row and the manifold 
thus allowing for settlement time in the Isolator Row . 

The Isolator Row may also be part of a treatment train . By treating stormwater 
prior to entry into the chamber system, the service life can be extended 
and pollutants such as hydrocarbons can be captured . Pre-treatment best 
management practices can be as simple as deep sump catch basins and oil-
water separators or can be innovative stormwater treatment devices . The 
design of the treatment train and selection of pretreatment devices by the design 
engineer	 is	often	driven	by	regulatory	requirements.	Whether	pretreatment	 is	
used or not, the Isolator Row is recommended by StormTech as an effective 
means	to	minimize	maintenance	requirements	and	maintenance	costs.

Note: See the StormTech Design Manual for detailed information on designing 
inlets for a StormTech system, including the Isolator Row .

StormTech Isolator Row  
with Overflow Spillway 

(not to scale)

Note:	Non-woven	fabric	is	only	required	over	the	inlet	pipe	connection	into	the	end	cap	for	DC-780,	MC-3500	and	MC-4500	chamber	models	and	is	not	
required	over	the	entire	Isolator	Row.
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INSPECTION
The	 frequency	of	 Inspection	and	Maintenance	varies	by	 location.	A	 routine	
inspection schedule needs to be established for each individual location based 
upon	site	specific	variables.	The	type	of	land	use	(i.e.	industrial,	commercial,	
public,	residential)	anticipated	pollutant	load,	percent	imperviousness,	climate,		
rain	fall	data,	etc.	all	play	a	critical	role	in	determining	the	actual	frequency	of	
inspection and maintenance practices .

At a minimum, StormTech recommends annual inspections . Initially, the 
Isolator Row should be inspected every 6 months for the first year of operation . 
For	subsequent	years,	the	inspection	should	be	adjusted	based	upon	previous	
observation of sediment deposition .

The	 Isolator	 Row	 incorporates	 a	 combination	 of	 standard	 manhole(s)	 and	
strategically	located	inspection	ports	(as	needed).	The	inspection	ports	allow	
for easy access to the system from the surface, eliminating the need to 
perform a confined space entry for inspection purposes .

If, upon visual inspection it is found that sediment has accumulated, a stadia 
rod should be inserted to determine the depth of sediment . When the average 
depth of sediment exceeds 3 inches throughout the length of the Isolator Row, 
clean-out should be performed .

Examples of culvert cleaning nozzles appropriate for Isolator Row maintenance. (These are not StormTech products.)

MAINTENANCE
The Isolator Row was designed to reduce the cost of periodic 
maintenance.	 By	 “isolating”	 sediments	 to	 just	 one	 row,	 costs	 are	
dramatically reduced by eliminating the need to clean out each row 
of the entire storage bed . If inspection indicates the potential need for 
maintenance,	access	is	provided	via	a	manhole(s)	located	on	the	end(s)	
of	 the	 row	 for	cleanout.	 If	entry	 into	 the	manhole	 is	 required,	please	
follow	local	and	OSHA	rules	for	a	confined	space	entries.

Maintenance	 is	 accomplished	 with	 the	 jetvac	 process.	 The	 jetvac	
process	utilizes	a	high	pressure	water	nozzle	to	propel	itself	down	the	
Isolator	Row	while	scouring	and	suspending	sediments.	As	the	nozzle	
is retrieved, the captured pollutants are flushed back into the manhole 
for vacuuming . Most sewer and pipe maintenance companies have 
vacuum/jetvac	combination	vehicles.	Selection	of	an	appropriate	jetvac	
nozzle	will	improve	maintenance	efficiency.	Fixed	nozzles	designed	for	
culverts or large diameter pipe cleaning are preferable . Rear facing 
jets	with	an	effective	spread	of	at	least	45”	are	best.	Most	jetvac	reels	
have 400 feet of hose allowing maintenance of an Isolator Row up 
to	50	chambers	 long.	The	 jetvac	process	shall	only	be	performed	on	
StormTech	Isolator	Rows	that	have	AASHTO	class	1	woven	geotextile	
(as	specified	by	StormTech)	over	their	angular	base	stone.
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A FAMILY OF PRODUCTS AND SERVICES
•	 MC-4500	Chambers	and	End	Caps
•	 MC-3500	Chambers	and	End	Caps
•	 SC-310	Chambers	and	End	Caps
•	 SC-310-3	Chambers	and	End	Caps
•	 DC-780	Chambers	and	End	Caps
•	 SC-740	Chambers	and	End	Caps
•	 SC-160LP	Chambers	and	End	Caps
•	 SC,	DC	and	MC	Fabricated	End	Caps
•	 Fabricated	Manifold	Fittings
•	 	Patented	Isolator™	Row	for 

Maintenance and Water Quality
•	 Inserta	Tee® Connections
•	 Nyloplast® Basins and Inline Drains
•	 Flexstorm® Inserts
•	 In-House	System	Layout	Assistance
•	 On-Site	Educational	Seminars
•	 Worldwide	Technical	Sales	Group
•	 Centralized	Product	Applications	Department
•	 Research	and	Development	Team
•	 	Technical	Literature,	O&M	Manuals	and	Detailed	CAD	

drawings all downloadable via our Web Site
•	 StormTech	Design	Tool

Please	contact	one	of	our	inside	Technical	Service	professionals	or	Engineered	Product	Managers	(EPMs)	to	discuss	your	particular	application.	 
A wide variety of technical support material is available from our website at www.stormtech.com .  

For	any	questions,	please	call	StormTech	at	888-892-2694 .

TOOL
DESIGN

StormTech provides state-of-the-art products 
and services that meet or exceed industry 
performance standards and expectations. We offer 
designers,regulators, owners and contractors 
the highest quality products and services for 
stormwater management that “Saves Valuable Land 
and Protects Water Resources.”
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Advanced Drainage Systems, Inc.
4640 Trueman Blvd. Hilliard, OH  43026

1-800-821-6710

www.ads-pipe.com

ADS “Terms and Conditions of Sale” are available on the ADS website, www .ads-pipe .com
Advanced	Drainage	Systems,	the	ADS	logo	and	the	Green	Stripe	are	registered	trademarks	of	Advanced	 

Drainage Systems, Inc . StormTech® and the Isolator® Row are a registered trademarks of StormTech, Inc .  
LEED®	and	the	Green	Building	Council	Member	logo	are	registered	trademarks	of	the	U.S.	Green	Building	Council.

© 2018 Advanced Drainage Systems, Inc .  #10818  04/18  CS

THE MOST ADVANCED NAME IN WATER MANAGEMENT SOLUTIONS™

This catalog is not intended to provide requirements for design or installation of 
StormTech chambers. Refer to the appropriate “StormTech Design Manual” and 

“StormTech Construction Guide” for design and installation specifications.

Save Valuable Land and Protect Water Resources
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San Bernardino County Southwestern Part, California

TvC—Tujunga gravelly loamy sand, 0 to 9 percent slopes

Map Unit Setting
National map unit symbol: hcl2
Elevation: 10 to 1,500 feet
Mean annual precipitation: 10 to 25 inches
Mean annual air temperature: 59 to 64 degrees F
Frost-free period: 250 to 350 days
Farmland classification: Not prime farmland

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

the mapunit.

Description of Tujunga

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

Typical profile
H1 - 0 to 36 inches: gravelly loamy sand
H2 - 36 to 60 inches: gravelly sand

Properties and qualities
Slope: 0 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to 

very high (5.95 to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Rare
Frequency of ponding: None
Available water capacity: Low (about 3.8 inches)

Interpretive groups
Land capability classification (irrigated): 4s
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: A
Hydric soil rating: No

Map Unit Description: Tujunga gravelly loamy sand, 0 to 9 percent slopes---San Bernardino 
County Southwestern Part, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/3/2021
Page 1 of 2

Adam Shafiq
Callout
Avg: 12.96"/hr



Minor Components

Unnamed
Percent of map unit: 5 percent
Landform: Drainageways
Hydric soil rating: Yes

Soboba, gravelly loamy sand
Percent of map unit: 5 percent
Hydric soil rating: No

Delhi, fine sand
Percent of map unit: 5 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: San Bernardino County Southwestern Part, California
Survey Area Data: Version 12, May 27, 2020

Map Unit Description: Tujunga gravelly loamy sand, 0 to 9 percent slopes---San Bernardino 
County Southwestern Part, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/3/2021
Page 2 of 2



Soil Map—San Bernardino County Southwestern Part, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/3/2021
Page 1 of 3
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

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 Southwestern Part, 
California
Survey Area Data: Version 12, May 27, 2020

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

Date(s) aerial images were photographed: Apr 1, 2018—Jun 30, 
2018

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

Soil Map—San Bernardino County Southwestern Part, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/3/2021
Page 2 of 3



Map Unit Legend

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

TvC Tujunga gravelly loamy sand, 0 
to 9 percent slopes

5.7 100.0%

Totals for Area of Interest 5.7 100.0%

Soil Map—San Bernardino County Southwestern Part, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/3/2021
Page 3 of 3
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